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I.      Jh»J¡I¿:,..Tl'";i:   '  P II;;L.:T;-.I¿_   •-,:.'.,,:,> 

we i. urea l¿  fne Lidtcd  .vjtl.i..-  í-i.tr- 
ior Industri  !L   d vtd- >j ih-et 

Intrc dactdn 

i.       Tlic  role or industrial research :.nd development  in Ament iag industri-: J i..-• i ¡ t 
ivjc   Lecerne  increasingly  preponderant.    Tnis  subject   is  discussed   in I;U¡:.L:VU,; 
papers.     Industrial research activities h;jve teen undertaken t-y Governi:., -ids. 
universities,   industry,   other concerns und  individuals  in vary in,/ intensity  is 
different  countries of the world.    These activities  differ it: the vsy  in '„'hi.'., 
they  Tre  organized,   in their sponE.ors.dp,   in -„'hen. they serve and  in fddr sc je. 
They nre organi2ed in the form of governmental  dejartnenta or institutes, 
autonomous  institutes,   private laboratories under s   eemp- try,  • ssociatiens m 
industries in a  co-operative form,   university institutes,  etc«. 

J.       The organizations  conducting industrial research activities are oriented  in 
sone  cases to one specific  field or  co •:<   specific industry;     in others,   Li try coub 
carry out multiple industrial reaearcn and development activities for the 
Government,  industries or individual firms, 

3. The scop© of this paper will be limited to s general  survey cu  the different 
types of existing organizations of industrial research,   illustrated by numerous 
examples from different countries.    The paper also dor-«r'". er the ways in widdi 
funds are made available  for research. 

-t.       Much of the information used  is based on a  questionnaire un  industri.- i 
research institutes sent by the Centre for Industri; 1 development  in October  r/ó 
to United Nations Member States,     it has been necessary to use other re Terence 
material to  fill in the gap since  some of the questionnaires 'were not - nsu'-red 
completely,  a e had 1-.en anticipated. 

4. The purpose 01  this paper is to present information for the discussion of 
Part Three,  Section .1.   paragraphs _J8 and t'9 of the Annotated Agenda  or the 
Inter-regional Seminar on Industrial Research and fevelepment Institutes  in 
Developing Countries. 

i..       This paper presents the institutes classified uncording to thoi r sponsorsulf, 
under Government,  universities or industry.    This classification is wot  intended 
to be exclusive,  as many institutes could be included in more tir-n   .ne   d' the 
categories established. 

• 1- 



{'• istrr;i   r •¡ i' 

e;. x.- il.     s..-_..   .'¡i';   -. jci .'i'-t i Ti '   •••'•!   i.i'JLi j t :-i:-l 

• ..'Uvi t. ¡>:j  -ii-.u.. i-  f.;  „upjcrt   f jncia.:;ent •-.  research >,r La ^.attero   related to national 
security.     Ini-   trJiti.'ual  role J-t-L.^/ f   eh centuries in   seme   cus«,   nos teen 
:,ujM lf-r:.Oiitfà ty  r.¡ M  increasinr role  Oi  ncvorra;.ent~ ir ti.e   industrial research 
field ulti,  thr/ j.Ui-n^fs  of :.a3Ì-.tii:i: and a.:~oier::Uur; the  industrialization process. 
In   countries with "eati'stly planned  econciea,  tn« tash (f   supporting and 
performing  industrial  research  Ls innerently tahen in most   cjses ty the otate. 

The  importance o.   the government  role  in industrial  researcì, activities iius 
been emphasized o ad requested both iii developed qnd in newly developing countries. 

y.       In the United .an.-dürn,  a '.¿hite taper entitled "Cchtme   for the Orcanisation 
and  levelopment of scientific and Industrial Research" was  announced by the 
Government on    ^ July iyi%    The preamble  stated: l/ 

There is a strong  consensus of opinion amone persons  engaged 
both in science and in industry that e   special need exists  at the 
present time for M  new machinery and  for .additional state 
assistance in order to promote and organize scientific  research 
vith u view especially to ita application to trade and   industry« 

10.    Governmento,  in response to this need, which is clearly distinct from mutters 
of notional security,  hove undertaken numerous activities either directly or 
indirectly in the field of industrial research. 

Industrio! research institutes and orremi 'otlons ander the ae^is  of 
j-< ve rrunent bodies 

1.1.     Kuiiy countries hove enveniment bodies   in -jharrje of determining national 
¡.olióles   for industrial research -rid  financially assisting   industrial research 
through r.runts and  subsidies. 

.1, .     in' the United Kingdom the  responsibility ¡or industriel reoeurch j.alls on 
the  iejartment of Scienti ile and Industrial Ht search (iüIR), created in 19J.6. 
(ii£lL  l'-l'( Predine s of the  inter-rerlcnai .Sminar en Industrial Research and 
feveiopm* nt Institutes,   fart Ivo,  IV,   for paper presented by EöIR. ) 

i j.     The EüIK has two  separat«, thoujjn related, functions vmich are reflected   in 
ita  titles.    One  is the  support of premising, research projects  in science and 
fccuaology,  excluding sedicine und a^ri-ulmre, yt universities and colics, 
and  oi  post-craduate  trainine oi  scientists and technologists.     This is trie 
"scientific" researcn.    The other function is support of "applied'' or 
"industrial" research,  vhich is linely  t., L«neiit induätr;,   • ud  other users 
directly. 

.•.uuaruL u- -erativo  I.v.hj :'_Ü2-31; (í-u^don,   litruin and 



j.-;.     In  Belgium,   Lac  üavera¡..cat ' :; itCi.iv.Liif a, i . IM h,     •   ;¡'( 

•j  for/lribirtini;   ..aetar tu t;.rt  rü.ür;  à^vei;:ti..f,i,   a.    ¡;,ui;at.f h. ;    •,,<...',•.      • 
a..enly years.     Tue  special  orgunizutia ¿  .u,¡   i.-    t,.u 'f v-j-..¡ >  .! •   • 
f.  industrial reseuiv.!  is   the Institut  i a ir •  J .'jaiccma a-i...aa      •:,•,,' 
l'Industrie et l'Agriculture   (iKJIai.    T¡ie  sul^ct   LO .ü.rmvtu'h   "- • 

i   Industrial Research  in Belgium",   by Dr.   Louis hoar;/  (,:W iaia, UV  ij ) 

1% The cenerai pattern of research ia the Britian Cuaaunvcait.,. aa 
that of the United Kingdom. In almost ail cases, the initiative ia 
research has been left to the Governments.  ../ 

;   .\.i.h.a-a 
i,. da a tri a.I 

l\<::': ':> IM.'ÍJ 
In.    In lyi*2,  an administrative Central Council of Scientific 1 iJuntrial ...    -.,..., 
was  wormed  in India with  functions  similar to those of the Uniuud Kiia dun ivra'rtiu-iii 
oi  Scientific Industrial Research.     India  aas adopted the experience  ••>.' <>thcr 
countries  formine specific institutes with co-operation between  them.   "Sarahiaatifu 
patterns  of industrial research and development activities ia Aaia and  the 
Far East",  presented by the Economic Commission for Acia and the  Fur i.aut,  ,-ivca 
illustrations of Governmental activities in industrial research  (see  chanter XVIII). 

IT.    In Australia and Iïew Zealand, action vas taken in I9II to establish adviacr- 
councils for science ani industry.    In I92I,  the Australian National heseurch 
Council vas formed.    "The task of the Commonwealth Scientific und Indurtriai 
Research Organization is to provide,  through scientific research,  knot. ityrc~wf jch 
vili remove limitations to industrial progress or present new opportunities 
it.  2/ 

tor 

lb.    In Israel, the National Council for Research and tevelopment ia  Mie b<Ay  in 
charge of centralizing Government-sponsored research and development a.-ti vi tie:;. 
a typical oreanization under its aegis is the Ceramic Research .asao.-jatifu ..j- 
Israel,  Technion City,  Haifa,    founded in I95O,   it is governed by a  bo^rd -a 
directors  composed of ueubers appointed by the Ministry of Cna.ieree : ¡,.J   iudustag, 
tae national Council for Research und Development,  and by election ut rhu annual 
general meeting.    The association is open to produci»- ceroni e inuusL-ica -it:, 
mil rights and  to non-producers with limited rights. 

"Autunonao.ua" industrial research institutes under Government auspices 

Vj.    In the newly developing countries,  some Governments ¡¡uve undertaken ...ruj;ruum_a 
for developing industrial research organizations. 

-0.    for example,  the Ceylon Institute of Scientific and Industrial  heaoarca vu.; 
established by the Government after a draft bill was passed ty Lne iarliu.ncnt i„ 
195Í».    The Institute began operations on 1 May 1995, and had t rana ferre -i la it 
the entire machinery and equipment of tue Rubber Service Laboratory,  tua idea all 

£/    ?.E.  Kenneth Mees and John ...  Leermuhers,  The Qrranii'atiar. 01   I.,du¿: trial 
Scientific Research  (New York,  McGraw-Hill^  19'jO), a.  "('.. 

'J    Australia,  Commonwealth Scientific and  Inuust.-iai seseara/, a -,- aia ;-.at.¡ an, 
anual Report, I9O-I965  (Melbourne,  V/ï),  a.   1. 'Ul. 

•J- 



Itili t 
Lu.   tjc.a.' ra/iaal «. mlpmeht  o i.   tao   Inu-i-tria i  -•--~<j¡ ''c':  1";l."1" ', *'    , • .Vt' • ,-P   : •   t< 
.,     IiKJu:;^--":    aa,   ib;;  catire   tecunicai librar; .     Tae   Leitet,  .•   "V<-   ;/¡.^.^ 
assist  i.-.e   industrial devele,-ment  <•."  u.l:...  »euer....    -e. /ue^ ..— -^^ 
private   sector.     Tae.ie  scrvieea   includa r-'^uj.;   leccare;.,   rcaa-.u.-e.;  ^.i. 
âasbe-maturial  utilisation,   ¡otural  ..rucucts   :esoarc¡.;   staauaia   _ o-_ ».., 
hecnnieaJ   «-•« usuitiap,   industrial project évaluai : ii, and   ; reia^txoa. 

. i.    In Ireland,   LI,« Government «a activities un industri ^ rf^^y;^ ^^^ 
in iM ,,ith  un Act ..   Parliament  creatine  Ine latitate  u  Munt . 1^^^ 
,ll(i Ptandurds.     Ih, ..ali, purpose  of th. Institute   is to encourage tae  a,e   -u 
adence and  technology ia Iriah industry in every ponsmblc -^    -,  "'"^ '   J 

apency ruquirinp technical Infunktion or laboratory service>  *'^- 
rovernmont departments,   industrial associations 3uu  industrial esteti. ...men,.. 

pp.    Another example  is  the Notional Research Centre  in the United Arab Republic, 
which wac established in Junu 195Í,  as on independent body attacaecto tuo 
Presidency.     Ite predecessors vere the national Research Council estatli.nea 
in \<M uíd the Ifationel Research Institute, h/ The  scientific activities oi  tue 
Centre are cerned by a board with the Director of the  Centre as « airman      The 
Centra's  objectives ore to carry out research in its ovn laboratories ; 

jts auspices,  both basic and  applied, and especially in the ftelu. u    J^^' 
agriculture and medicine.    The Centre also maintains a ocientuic and iecnnical 
Pocumentotion Livision and publishes a number of scientific journals,    ror 
further information,  see chapter XXm "Industrial Research in the tnited .rab 
Republic". 

•»>.    There are also oreanizations created under the auspices of provincial 
rovernwents with the purpose  of servine the provinces,    .Jitch is the case m^ 
Canada of the   recently formed New Brunswick Research and iroductivity Lounci-i, 
which is  intern *U to develop the  uae of the naturi  resources already e::plcitea 
by industry     a.id also of tho  Research Council oi Alberta,  founded in lyji.     R>r 
a number of years after its establishment,  the latter Council operateu on a 
mnall acule within the University of ,.Iberia, vita much of techaieai direction 
provided  on a  part-time basis by  faculty members.     There is no«, little  formal 
tie with tue  university, apart  tran tne  .act that  its fresiaent is a Plater of 
the Council.     However,  there are a number of relationships at tne.vernina level, 
plie work proaaramme is broadly related to the evaluation and development of the 
natural  resources of Alberta  and  to the encoure^¡.leat of the  Industrialisation 
rf the pi'ovinc .    The" Council dees net cene rally vork en problems oripinatinp 
outside   the  Province  ca  Alberta.     This policy ha a  arisen since the bulk of the 
rinunciai support is derived  from a provincial Government crunt. 

T..•dufitriul research conducted by povemment devurtmunts 

I,.    Governments ucknowladpinp the  importance d'   their ìoìt ia  ;-storino; industrial 
re'onroa  have  also anacrtaken   industriai,  rosearen and  basic reso; r-a activities 
niuiar institutos a1 départirent H   functieniap ander a ministry or other ,.*-ve rament 
i. dos.     aitatapa :.a.t  a'  tao direct activities   af doveinaenu; in research are 

United   .ii-ab  hupulaie,   ant iota- 



heseereh '.a s   •. • • {••.{> 
-"UV J 

•ut.r. 

jvtn   t.,  supjrrt   the   r.utlwoal  security,   e   ,r 
•;>-"-•:-JI, y  iti developing  countries   is   lirect'-l  tc 

-, : ustrialisaticr.. 

.     In  l\)rA<,  the Federal Institute <. f  Industrial 
: verraient of Nigeria   for the jurpsce of performing appi: 
.-•velopinent work,   including  pilot-scale  experiments ti i n  ~r.  IMVY r 

: :. their laboratory,   industrialization of the raw mate ri -il.-    a1  th-- <- 
"a-hnicnl consultation to  industry,  and  general testing an :   analysis. 

'-.     In Burma,  the Union of Burma Applied  Research Institut.'   !î'P/,HI ) 
••stablished in I95i HS  an outgrowth of the   '.tate industrial  Restavi, 

.-tab li shed in 19^7»     UBARI   is a public establishment administers. ,  ry t|:>- Pun 
research Fcard, which  is a policy-making body under the Ministry    f industry. 
'JP.iRI provides technical services to industries,  universities, private 
corporations and the Government,  including the armed forces.    Frr further 
information, see chapter XVIII. 

bavard,   institut 

reswear "7.    Another example  of government departments conducting  industri' .  
and development ia the textile development unit of the Hepertc.ent <; f Industrie, 
Promotion of the Ministry of Industry of Thailand.   The unit specialis*'?  in 
textile technology and undertakes product research, process  research,   industrial 
consultation and studies of material utilization.    It also conducts secular  --hort 
training courses. 

:8.    in Libya, the Research ¿Department of the Ministry of Industry was establish«. 
1^19,-2 and now has six sections;    (a) geology and mining,   (b) product res-arch, 

market utilization;   (d) marketing;   (e)  statistics and conferences; ani 
industrial laboratories. 

i c 

B.    Industrial research related tc or conduct e i by universi ti^s 

Yj.    .Although the main functions of universities am higher institute.;    f 
technology are teaching and conducting fundamental research,  some univ rsiti'.-s 
have built up special organizations to undertake applies research.    Many   >f 
these organizations,   or institutes,  nave  evolved   into autonomous unit:-,,  hut  ha<a- 
Kept very close links with their universities,   in other instance; .   "    university 
iepartment may 'manage'  a'government research establishment  (e.r> The California 
institute of Technology)". ¿/ 

>"•.    There is also a growing trend in the United .3tat«a ->f AicrL'--- ana  in , ur< ¡- 
for professors in universities and institutes of techn. ìoè;y t>   nna.rtn>-    • j t,<j- 
•applied research problems, occasionally because t!o¿ir" intérêts -a*»- r^int* i  tr, . ud 
tx-oblems, but often because they are a scure-, ef a id.'ti .nul  fur. ¡s.     in son-»- e-.ur.tri« 
notably the Federal Republic of Germany,  Ler.mant, Sweden and th..- Unite i ,:tat-s of 
America,  the technical  colleges ana technological  institutes of university status 
reive made important contributions to appi lei research ana t< •   Lniu try. 

"¿J Orrr.ni--i-.tion fur European Economic Co-operation, The Qn-ar.isat: a. -f Ap 
ùeaearch in Kuroce. the United M*f*z ana r^r,nda • vol. I, A Comparative 
-'tudy .Paria,  I954), p.1+1. 



industrial  research ty university institutes 

*>1.     There  are numerous   industrial  research   institutos  thot 'ri/;, nal*       ^  o 
university department ani  then  becan.e autonomous,  although thf.y ¡r.ainta : t.  tic- with 
the universities   in many fields,  such as the eise ,f the instituto   io xYsiuises 
Technolcgicac in .lac Paulo,  Brazil, which was  created in 1-j.J* ns a   ;eoortmer,t of 
the engineering   lehool of the University of  Jac Foulo ani   channel  in Ijhk  to on 
independent  institution.     Frior to 1'jjK,  it was .just one of the laboratories 
of the L'.chaol, the Materials Testing Laboratory,     <\t present it has Uf<(  staff 
members.     In Urueuay,  the  Instituto de Tecnologia y trittico >ìe le Facultad   le 
Ingeniera was founded in  1952,   to carry out training,,  technical -assistance ^nd 
research  in the industrial field.    In the Federal Republic of Germany.   research 
is an itegr&i part of the activities of the science research colleges.     About 
two-thirds  of all research is domo in university institutes, which are ita inly 
concerned with basic research.     In the field  cf technology,  however, members of 
university staffs are often urged tc undertake research by outside sponsors, 
especially in industry. 

>2.    htmther example is the Instituto   ie Investigaciones Tecnológicas of the 
Universidad de Concepalon in Chile, which was founded in 195y by the University. 
The Institute services industry throughout the country and conducts technological 
research« 

ÌSdgpgndent industriai research institutes related to universities 

33«    Industrial research institutes originated acá closely related to universities 
known also as sponsored research institutes, 6/ or as independent"iruustri&l" 
research institutes - are a distinctive feature of research in the United   "t"t*s 
of America,  principally.     The  oldest of  those,   toe Mellon   'nctituto  *t th«" 
University of Fittslurgh,  wan   ftundei  in l^,Lj.     :t  '3 sc inderenueut non-profit 
corporation, which grew rut of .m earlier Organization erifirally e<;t«hl"-io' 
at the University of Kansas   in  lof?.    The programme became a 'consti tuent * cart 
of the University of nttaburßh  in lyin and continuea as such until  i-,,-,    -hon 
the Institute was independently  incerpcratea under the luo,j . ? tio Ccr-c'we^'th 
of Pennsylvania "'   '    "x 

^.    University institute which are sponsored also by eutsi le orpani^tions or 
by government «dies eat: be found in  iveden, where then   ore t».IVe -: „^i tut 
of technology in uhieh a great JonL of research is curriei out',' with a^lieT 
research bein^ favoured.     The  research in i*enor?. ! x ¿nance., by the research 

Is ard other foundations,  as well as bv contract-      TV,*-     •"   71  xwuartl 

,,     „      ,   ,     ...   .       , _,    .      , '    v-°»irai-w.    Xheae institute«  «n«^ 
the Royal Institute of Technology in the dtcekh,lm anu Wahrer. Uni ver-1^ 
Unetitute) of Technology  in Gothenburg, and one establishe Tin Luni in lS.  7/ 

Ibid.,  p.  ;')8 

rx'ganisution for European  i.ecr.cmie >.\ -->p-_• r*< t 
Rosea re h in Europe.  The Un Ito i .'tato.-  -<r.     ~ 
in .àtrope  ^Taris, \   p.   IU'~. 



c-    Industrial research     
sponsored b 

orcanizatiuu 
industry 

.r.u   a cXivi lie; 

•/).    Research in industry covers the vhole   lield iru< 
applied research.    While a coed correlation between l-e  t '-¿l 
type of research can be round, the size of the industrial" unit 

i'u^iduiuäntui re.cui 

influence on the size end type of the research activitit 

Uuu.'.l/;;  ; i liti   ti,o 

s u    'l'ont 
¿/   It  iv,  oidy   l! i«.'-1 

largest industrial enterprioes that can afford,  frem their 7wn re'<ou~V-    « • u 
long-term investments in fundamental research. '    " 

:6,  /^f^f1 research and development carried out by industry i3 rondueteu bv 
uie individual firms themselves under their own laboratories or in a <-.-.Te-ruti\v 
way.    The cost of research to the individual firm depends on the ccule LÍ 
efficiency with which it can be organised.    The value of research to the individual 
firm depends on how it is likely to affect the firm's position vis-à-vi-. its* 
competitors.    The use of outside facilities for research will therefore"dei^nd 
on both these factors. 

co-operative Industrial research 

37.    When industrial firms cannot afford an efficient research section, and 
although the Creat part of industrial research in all countries is carried out 
by the large il ima,  co-operative research arrangements have grmm to meet tlw 
need. %/ Co-operative research establishments have the advantage, which also 
applies to Industries composed of large firms, of reducing duplication of stuff 
and equipment, Increasing the size of the laboratory and reducinr overheads. 
Co-operative research may be classified in the following way: 

(a) Unsubsldized co-operative research orcanised: 

(i)   Directly between firms; 

(ii)   Through trade ond development associations; 

(b) Subsidized co-operative research organized: 

(i)   ThroUGh universities and technical colleges; 

(il)   Through government research establishments; 

(iii)   Through research associations. 

-;    The Qrtynisation of Applied Research in Europe, the United .'.tutes ond 
vol. I, A Comparative Study, p. 27. 

9/    Ibid.. p. 31. 

itlilUU 
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•yj.     Im:  r.tnu-tur«; -,    tu;  '-r.-^u ^u;'":; ^' ; ^f. :.v/i.(^tí,r(.¡1 centre   (^.n-.prative 

viri';;; -..idrly.     l\^j ^i   **-'  nim; "•-"•;   V^-y.^jv-  -esRüiv!; institutes   ¡>unded 
iridur.triol recurrí.  Institute,;,   t^..i.--.- -  ^ .^:^%e:^jrCíl  societies vitn "O 
by vnrinu:  iudujtri-¡l   '.roui,i,   ('T "• >, ''-'   :'-; ;^;" "^ -i-aurr r.o-::uss their ovr; 
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Hvi t;eii-rem¡:irdiuí!Jii:i¡i5Kiit.»  ^• t:.c   LU~ •    ••_ - ;;nVpi6nc.k    Gesellschaft 
i*derfix or  ruyJ'-nni eLt:;LJ i^J^rr..*,   ..it,.. ^   ^  _. 
institutes or other independent researa.i "e'-treJ' 

,..+ . -i   .i-    -   jnuu'i:t rejearc    Ici- their 
Vi.    In tlw Uniteu .au a.u,   ^-- (   - £ ,^_    ^ fc, u LjtUru ls „luoelv adapted 

member., -.hi*, MHJ ü;:.   ^
C
"  "J^^   . VLe Llterwe úonal Geminar on 

by several ^untile. .     UJA,     ^   - ^ I^ei^in,- Countries, 
Induotri.i ;r -nr,. ;..v   xeve P,  e ;1 _ !.. Ui t, ¿ - J, '  ¿dustriea and  en 
InrtTuo,  IV.)   ;>  >«> ^ i  ti^ •--        ;   " ^  the olhsr est««*, 
uuduriuk, a ,W. ue.1.   a-nv.        V 47act ,^:1 Iifi tolvas largely to 
thorn «re neu ^^  ''"    ^      j    'i;;;1   ^t. 0,   .^vni^ble value to their 
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Industrial research in industry's o\¡r. iubrrutur i e G 

••...     Industrial reseai'ch activities corriti J  ait by  industriel 
..s  said  previously,   of the  type and  sise  c.; the   :im. 

Uy,     In the Federal Republic of Germany,  tnere vere,  in l^y,  atout    io i--v..-.. •• 
institutes belonging to industrial concerns:   1¿/ Research divisic ns ,ave -/j-r-o 
degree of independence Mithin the firr; and  can submit their su- -estions nnù " ' 
recommendations directly to the Board of Directors.    Besides the  nc-ienvii'le and 
technological development of new projects and products,  they include  .easiM u'tv 
studies and profitability of production methods. 

Vt.     In the United Dtates of Americo there are more than s,0CO laboratories 
belonging to industry,  of which 200 s re of considerable sise. l¿f/ From 1<>0 to 
iyl*0,  the growth of research in industry vas from J(X3 laboratories to ever . ,r,ro. 
The uniform adoption of industrial research by United Stetes industry os u 
whole,  regardless of size of company, field of industry, or geographic lucuti   ., 
vas equally impressive. 1¿/ 

C    Other types of industrial research and development institutes 

~>j* There are several types of autonomous institutes all over the world '..-hick 
conduct industrial research and development activities for a country or ¿or J 
region.    The institutes are sponsored by Government, industry and universities 
r... a non-profit basis,  or also could be organized as private organisations 
conducting industrial research and development for profit.    Jeveral e::ai:.ples 
of these institutes are given below, 

Multipurpose institutes 

h(>,    ì4iltipurpose institutes are applied research organizations which perform 
a vide range of activities, both technical and economic, for a great nuuber of 
different industries.    Institutes of this type which are associated or 
affiliated with universities are discussed in paragraphs 33~3fc. 

h'?t    A good example of the multipurpose institute is the Institute nuclei  le 
Tecnologia Industrial (IKTI) in Argentina.    The Institute is developing u scheme 
similar to that of the United Kingom's Council of Scientific and industrial 
i.esearfn  (CSIR), with the difference that IKTI organizes industrial r^^n'.i 
under agreements with universities and industrial institutions,  instead of ./it.. 
associations consolidated under the sponsorship of a central council, m- is Uv. 
case of CCIR.    For further information,  see chapter fLXVI.    In th« fedeli 
Republic of Germany, a multipurpose institute of private non-profit ca ¿egu-ry- 

_L¿/    Organisation for European Economic Co-operation and Envelopment, 
°P-  cit., p. 36. 

1¿/    Mees and Leerme hers,  op.  ci\,..  p. 121. 

±¿/    C.C.  Furnas,  Research in Industry (New York, Van Ilcstrand, 1'jhh), p.  /,0 
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i:;  tue  I-Vaunhofer .^ciety  for the ««ent ^    ,i;i -^   Invy,U-aeVm.a 
IVA,»,     /-...ether ..ultipurpoae  institute i¿ tue i.uii.   ••-     ^ rai:x:e r./ technical 
Te.v.olo, u-aa  in Col^nbia,  •„•hid. ia  curre..ti;/ «.ii^ed  .a ~   ,   -.. 

•¿r.úLzt'iuna to tue   sitili and mídium-sized  inaurile... 

iV.    Multipurpose private consulting luL-oiaun*- *~- ^ in ,,i;eratien to 
servicer: on a  contractuel basis for a   iee.  /f^;';, /,_'.     \unctlwn HUù  it 
,,*,-^ „.n^i^ conizations.    Pesoarcn servie ib t..c ^jor 

development 

ta ri" members to a other service organizations.      ...mirer 
normally ran assure the undivided attention o. a nomtex 

research problem. 

k'j.    1'any of the private consulting laloret.rie^ dn not Ji ^l'ïechnoïogical 
where they can handle gobione in wore tua. one .r,  ^   ~   ^ oncultinC 

field*. 1¿/ But nome hove eußared in ^^^^"^^^^^^ted ,-ith that of 
firm in "the United  states of America dome vor, clo.eì    --£ ca3e 

the Massaehuscetts Institute of Technolog. i£/ Thi& l" 'U *7! /. a 
a^a tnaultinp laboratory for an industrial company ratner tua. a. a 
consultant on a particular problem or project. 

*   •        „„., .,    -, -,-•-• '•• - i jvduf'î'":  inua.úrial pools  in 
•.O.    The inoreacinf, cost m reseat::, J.I- —- t1--"- ,  .„,„-„,, ,,lti, 
industrial —h.    Although the ^oeut 1.1»us  ry        -n in<^¿£ 
very specific rucaren problems,  sialx * .pan^ LUU   . ^^ 

:^^i^:r-u^t-r:hS Cïï: ä i^:-^ 

iterai ncpuVli« of *iMuv, ».vine th,   ^lili.d .uro,, j. -npover and 
it.iom.tion at hund.    Ihe results of pcol*.  x^aron  . ill  b« t,.ploiteu 
ccKW-'ivlally by eoeii ue./ber iu his «•'•;- ^..»..tr;-.  1¿' 

¡natitute;; coticluetinf   research. y-,r ;u-ci. i *  i al «tri*" j 

•1       «„i» institutes y re established Ar the lunr^    r .-Tviti,. '^e industry in 
rortiruiHi.    These   institutes sr«  ~uirrrted r;: ^verttvm ." rr ry industries 
th-t, sei/es.    .'.uoh iü the   «ar.r*  In Indi* -,f O, :;•. U-.nuJ     urar ^search Institute 
in ¿uuiur, the THchnirnl ¡at-mt^jy • -' the Julian   vitrai .vint Cennittee and 
th*. Pwrnl "emmie InsUtuW (:,i.^ nndt-r tue ^-ij rf t:.f tvum-il of Scientific 
..',d   frustriti  heisren),  as ..ell íJ  . i<v in/titut.-; as  ti.~ < 'entrai 31a s s and 
•Vromio Ivf-aeirfli Tnatitutn ur.4 * i*»* l.-.üiai. .r.^i'M.t.     >f ÌHtr'\ieut!,}  aitor^ others. 
U r iur1h«r InArr.uti>u L-ee   'harter AVITI. 

••>'.    Another exampliî • .   the indu;,try  V^iitúte U". tl.- Textile tesenr^h Institute 
in* Mu*'United /rub   wputla-.    ':hf  Inotitut-» ie u jut li" r>st«r lisi ment intended 
t.'  l«?'tí e natt^nyl   C^ì^ìHJ   Tfh A.-j:...   ' r r^^--i-jr. '..-«ri; fcr tue textile 

It'./    Fees and  i.eenahurr.'. 

j7/    Organi s"t?. r^-'rr ;  ;- 
ReG*-nret,  -.n  r.ùri-'ic^ 
Tuidy",   }.   "''"'. 

i'-.,iir.i'  J i'J.: , j- 

n^j'Ltiru,   I;•.<-• ^r.-'iraL-Qtion of Applied 
cat H.-.  •,...•! Comparative 
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industry;     further information ia   supilied  u:  "Industrial  Pt-sp-ivo  i,.  i.,c íI.LLíM 
.•.rat hepublic".     (Jee enapter XXXII.) 

•/•).     In Nigeria,   the West African  Insti Ulte i'cr Oil P;.ilir. He sea roh  ..-j.-   •rc;tt.-d   L¡¡ 
i/jl,   "for the purpose of undertaking research into and  investi^otitii •.• ' ¡ ni-LIT.,J 
,'iiid matters relating be the oil palm and  its products,  and   icr tuo irevisiun aou 
advice relating to oil paltu''. 

'ii+.    In Ceylon,  the Government's activities vere oriented in  :ü'3teriu¡; industriai 
research associated v/ith particular industries, as was the  on^e in other 
Commonwealth nations.    For example,  there are the Rubber he sea re h Institut« in 
afalawatte,  the Tea Research Institute in Tulawekelle und ti.« Coconut Kesen roh 
Institute in Lumvilo.    There  is also a  ümall Industries Service Institute in 
iVratva» 

•}').    The West Airlcan Fisheries Research Institute,  founded in 19t>l and currently 
(1962) Fisheries Division of the Ministry ci Naturel Kesources in Sierro Leone, 
is engaged in process research,  product research, pilot-plunt studies und 
marketing ior the fish industry.    Other industry institutes are the übrest 
Products Research Institute in Laguna, Philippines, and the building lìnseurcli 
Institute of the Ghana academy of Sciences, which do werk for the Government, 
university,  consultants (architects and engineers),  contracture '¿nú iiuiiìuiuctur'-rs. 

>5.    As can be seen, e vide variety of industries Ì3 covered by industry ins* . tui-es 
all over the world.    In the petroleum industry, the National Iranian Oil Comi .-.n., 
•«search Centre vas created following the precedent set by the nie.iw oil .:< up; nies. 
Prior to its creation, the company relied almost totally upon the services c f 
foreign consultants and laboratories, 

hericnal Institutes and institutes with activities in other count rio's 

-T.    Several industrial research and development institutes that vere established 
for the purpose of serving national development hove undertaken foreign activities 
in other regions.    In Israel, the Technion Research and Tevelopnent Foundation is 
enraged in extensive research in all fields of modern selene« and technology. 
These include chemistry, physics, building materials,  soil mechanics, hydraulics, 
farra machinery, applied mechanics, aeroneutics, geolopy, etc.    Research projects 
are undertaken on behalf of local and foreign, private and public bodies, 
including industrial concerns and government departments, 

„8.    The Industry Institute in Beirut is an institution that is c; notional 
character, but Independent in operation andevailable to both public and private 
enterprises.    It has currently undertaken contractual research and développa 
*,.<ork in the Middle East,    The Institute was established in 19'rj as an independent, 
.-.on-profit corporate public organization .rented by a presidential decree ol 
august 1955.    It is Governed by an independent beard of trustees. 

:-j.    Another type of institute established for the purpose °r developing other 
regions is the Japan Consulting Institute, organized in I9L0 '..'iti. the powerful 
support of the Government.    The Institute irakes it  its object tu  conduct i.usinesr; 
ci, » non-profit tasis as a technical consultant, primarily  in heavy inuustr;/,   so 
+ hat assistance can be rendered to the developing nations  of z¡.n v,orJd  10 ii.<-ir 
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uiiu'-avour::  for  industrial  construction 
ti¡''  ".:.:.}<• r inJuotriui   t;statiirhri.ents   ,p< 
1 i.ct  i.. 1   Its ¡;,e¡ beroh i i . 

I:IU 
Prjjti.'jlay  ev^.-y -ne  oi 
•_.. i; (_e^n .;.,r'-'.':..l ed ' n  the 

'/•.     MU   instituto   that "..0:3  primarily e.:t'Aij s..ed  t' 
reyion  i.3 the Instituto Centro Americane de   Investii 
Industrial  (iCnlTl).     This  institute aleo  reí recent 
co-operation.    In l'J'j'j,  the Government.: ci   Uojtu  r.icv 
Honduras and Hicurayuu   jointly established  ICAIII  te- 
to  serve the region.     For furtner informoLion,   see  A.; 
industrial research on o  regional tacic "./ith  ¿arti"ul¡ 

pr7P   t;.f:   deVoPOi.er.t    ,'f   0 

-  n.AcrAepA  international 

lva>. » ^J  - 
*arry 'uc 
;],ter .'., 
n- rAere 

•'- > 

Pau temala, 
implied  research 
'Or.-uniiiation of 
. :e~to  ICAITl". 

m. of financing  industrial research 

'il.     Industrial  research funds  ore obtained  ,r traie available to  institutes and 
organisations in several ways.    The tuo wain sources of funda are Governments 
and  industry.    Governments finance industrial research either ty contracting 
research work,  or by grants or subsidies.    Industry finances research by contracts, 
grants,  ßiits,  voluntary contributions,  caapiusory levies, through lioences and 
payment of royalties,  etc. 

of.'.     Institutes in all categories derive their incomes from several acarees and 
in different ways,  although rrcst of the funds usually come freír» one main source. 
The INTI in Argentina,  for example, receives most of the funds from a  compulsory 
levy of .25 per cent imposed against the industrial loans of the Industrial 
Bank of Argentino.    Other funds come from contractual werk.   k detailed report 
is presented in chopter XXVI. 

6j.    The Institute of Chemistry and Technology A the JAoci cf Hngineering in 
Uruguay obtains 90 per cent of its funds from the Government and 10 per cent from 
fees for services  rendered.    Other organizations obtain their funds from 
government cranta and  subsidies.    The vord  M£rant" has certain restrictions in 
different countries.     In the United States  of America,   "a university is as bound 
by  the  oondUiona and   terms Osi a  research ¡.".rant as ty any  ..-cntract.     It cannot 
spend the funds  for research outside the field specified Ly the ¿rant,   or for 
purposes o t. lier than  for research,  under another principal investigator than the 
one named ir. the grant.    It must account for the monies spent, accept government 
audit of costs,   submit reporta as called for,   compi; 
conditions, und  so  forth". I9/ 

ply ',,'itr  inventions and patent 

ti*.    The ¿rant  scheme introduced in the United Kingdom in ly^k is  still the 
basis of contracts between the Government and research associations.     The 1SIR 
enters into an acreement, normally of five years'  duration, vith each association. 
This agreement provides that a bloc; ¿¡rant -..ill be made each year on condition 
that the association risks for research a   stipulated minimum income from industry. 
nil the results of its *„ork,   includine patents, belai,   te the association^" The 
nUR claims nothing in exchange  for the subsidy '..ith t..e exception of the right 

19/ "Grant vs. 

PP. Uc-j'J, 
entracti industrie ..aseare;., Vici . O-.pril x9cit), 



t.:> inform other research associations cf the titles of research  raerte :u.d 
communicate the results to another home government department. .0, 

• 'O.     The Government also subsidizes the operation uf the institute de  Itv^uu-.a:-. 
Tecnológicas in 3ao Paulo,   Brazil,  and  supplements  the  income coming  ¡.v, m incuci r;,- 
to the  Forskningsinstituttet   For handele Or; inductriplanter in foni ..-rh,   will, 
cQ per cent of the funds.     In .many cases,   thr   "overmrx.its and intern: ti« nal 

I      organizations join together in financing the initial  stages of research 
organizations.     Cuch is the  case of ICAITI in Central ¿-uner! e-, wnich Juri ved 
income from the Governments and the United Hâtions initially and  currently   is 
jump]ementing them with fees and contracts with industry and institutions such 
as the Inter-American Development Ban':. 

..6.     Several institutions obtain or have obtained funds through gifts and donations 
from individuals,  industry,   foundations,  etc.    The Battelle Memorial Institute in 
the United ftates of America was founded by Gordon Battelle, who bequeathed to it 
the fortune accumulated by his father, John G. Battelle,  in the coal,  iron and 

* steel business.    The will provided for the building and endowment of an "Institute 
for the purpose of education and creative and research work and the making of 
discoveries and inventions for industry". 

• Cf.    The Stanford Research Institute established a special class of membership 
called "Instituted Associates" to designate individuals or corporations who nave 
contributed funds to the Institute.    Flmds received through such memberships are 
used for the expansion of Institute facilities and the acquisition of laboratory 
equipment. 

c8.    Many organizations derive their funds from contributions and subscriptions, on 
a voluntary basis, from other institutions or fellow members.    This is a widely 
used method of providing the funds required to carry out research by industrial 
research associations.    In France, the revenue of technical industrial centres 
comes mainly from subscriptions, either compulsory or voluntary,  from the 
undertakings of the branch of industry concerned.    These subscriptions are made 
either directly or through trade organizations. 21/ 

69.    The exploitation of patents and inventions has been the purpose of creation of 
several institutes, although the majority of organizations derive funds from 
patents.    Fbr example, the Armour Research Foundation in the United states of 
America is financed by sponsored research contracts and income from patents.    All 
employees of the  Foundation are required to sign contracts in which they agree to 
assign to the ¡foundation any patent arising from their work;    and,  in accordance 
with the specific contract made with a research sponsor, all patentable inventions 

# ;     developed by a  staff member become the property of the sponsor, while patent:; which 
the Foundation files in its own name are managed by the Foundation. 

ti 

-0/    Ronald S.  Edvards, op.  cit., pp. ko and kl. 

_-!/ Organi sat i on for European Economie Co-operation, The Organisation of applied 
Research in Europe, the United States and Canada: vol. II, Applied Research 
in Europe,  p. o5. 
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•-^u C 7* 
II.     THE OFüAIJIZATlLK CF INTt'STRIAL KtTEAhrH 

IK EELG1UK 

Prepared ty Louis A.M.  Henry* 

bummary 

At the outset,  the author provides a definition of applied research,   ito 
place within the framework of general research,  its role  in industry ai.d 
^•tt: :r t/t risks; he then gives an outline of industrial research in'Pelplum. 

In Belgium,   :;t„\te cid to industrial research is canalized through the 
Institute for the Pror.otd.on of Scientific Research in Industry and Agriculture 
(institut pour l'Encouragement de la Recherche Scientifique dans l'Industrie 
et 1»Agriculture - IRSIA). 

IRSIA's mission is to stimulate, promote and encourage, by means of 
subsidies, scientific and technical research apt to ensure the advancement of 
industry and agriculture.    IRSIA is a f,a.:i-,;ov-.rrr.i.:..tal cn'ity . pomting cu u 
yearly grant from the Ministry of Economic Affiirs. 

Guided by the basic considerations of expediency,  achievement and economy, 
the IRSIA has directed its activities towards stimulating the spirit of 
research in industry, encouraging team-work among industrialists (possibly in 
co-operation with universities), ensuring the dissemination of research findines 
through liaison channels and, finally, promoting and financing research likely 
to open new areas of operation to industry.    Notwithstanding its redest budget 
(3^6 million Belgian francs in I963), IRSIA's activities have proved eminently 
successful, as evidenced by various examples, 

Industry is aware of the Importance of research and is earmarking ever- 
increaaing sums to it (some fr. 3 billion in I963); small and medium-sized firms 
are willing to form groups in order to carry out research in eerrmen.    Even the 
larger firms derive benefit fr^m joint research through the comprehensive une of 
manpower and facilities in plants and at universities. 

Introduction 

It      Industrial research in Belgium has developed considerably over ine past 
twenty years.    Industry has realized its importance and is earmarking ever- 
Increasing suma for its furtherance. 

2, However, one of the important factors contributing to this development has 
undeniably been the Government's financial aid to applied research. The sp.o-cia 
organization formed by the State for the pursuance of research is IRSIA. 

# Director,  Institute fcr the Ircmotion of Scientific  h^-urch ir. 
Industry and Agriculture. 

. 



3.      The   purpo,..  of this r,Tort  Is t, shew eco this  r.cli-y ,-f aid tu applied 
research was   implement«! throurb  IFoI,,  and hew it I'd t, praticai results of 
a most useful naturo. 

k.      Before procedine tu a detailed study of the organization cf applied research 
within the  fran/:work of IFi'JA,   it vili le helpful t^d*flne_specifically 
seme considerai,ions  that have  ¡jervc-d as a tasi;?   fer its activities: 

(a) The meaning of applied  research; 

(b) Where it fits  inte  the general concept of research; 

(c) What its place io  in the  field of industrial activity; 

(d) The element of risk in applied research; 

(c) The meaning of the term new industry; 

(f )    The importance of continuity in research. 

l:o meaning of applied rnrx-'irçh 

5t     Applied research is interpreted as any research, at times very elementary, 
directed towards the investigation of economically profitable application 
possibilities, whether at short or long term. 

Vihere applied research fits into the penerai concept of research 

6. Oriented reaearch, i.e.,  th*~ investica+icn of known facts with a view to 
deriving economical advantages from them, ana non-oriented research,  in other 
words,  the study of known facts frem a -i^iaturuütcd sti.r.^oirvt, arc ever nor© 
closely related.    Whatever the ultimate gcal ¡nay be, the basic knowledge, the 
reasoning process,  the work méthode and the technical approach are always the 
same.    The accelerated development of science and technology and the need to 
study increasingly complex and far-ranging problems are such that conventional 
sources of information no longer suffice tc fill the basic data requirements 
of industry.    Oriented research,  while retaining its ultimate purpose of 
discovering application possibilities,  is obliged to penetrate"areas that were 
formerly the exclusive attribute of university research.    As a res-alt of this 
applied research has bee«me an important source of basic lata opening new       ' 
scientific  fields.     It has been instrumental in the perfecting of technical 
pr .ceases without which fundamental research could never have'-developed as rapidlî 
as it has over the last few years.     Let us   cri^Licr,  notary,   radio astronomy* 
solid state phyuics and lasers. 

7. Conversely,  moreover    redaren uf , singly purely speculative nature may 
help to resolve essentially  practical preti,•.     ¥,-, examole,   one of the most 
brilliant investigations conducted  m beleiom Jn th,- brittle'fracture of steel is 
based on extensive studies  rel^e,- t, r.-.v-^it  crystal flaws,   which at first 
sight 3eciK0  far afield of practice. ' 



8. It becomes more and more clearly evident thit it is uarj.^f to att.r -t t> 
establish a distinct boundary cetween oriented research and aoudei: i,- iv^-ivb' 
The two increasingly overlap each other. 

ThP nlaoe of applied research In the  field of industrial activity 

9. Even if applied research is canalized at times towards very ^trentary 
investigations,  practical application and the transposition of laboratory iirdirr • 
to an economic and profitable production level remain its ultimate objective and 
justification.    Does such transposition still Involve research? 

10. In numerous  instances - fortunately, it must be added - the transposition 
of discoveries or improvements originating in the laboratory is achieved easily 
and almost immediately, 

11. As an example, in the chemical industry, the improvement of the manufacturing 
process of a product through the perfecting in laboratory of a new synthetic process 
permits, as a rule, easy transposition to the production stage. 

12. However, generalising this concept must be avoided.    Often, and particularly 
where rapidly expanding fields requiring ever more elaborate refinements are 
involved, the transposition of research findings and their adaption to 
prototypes («hether a process or machine prototype) entail frequent additional 
laboratory studie».   It even occurs that such new investigations, revealed to be 
essential in the application stag«, are of a wider scope than the initial research. 
For instance, in the machine-tool field, improving the surface finish of milled 
parts on a high-speed lathe, i.e., replacing the ground finish with a lathed 
finish, seems offhand to be a rather easy problem to solve.    The laboratory 
studies the machinabHity of the metals to be shaped, the cutting properties of 
the tools, the rates of advance and penetration, the optimum cutting angle, etc. 
However, the technical application of these new principles may reveal a number of 
difficulties that vere certainly suspected at the outset but that it was impossible 
to pin-point.    Their solution requires additional research, such as a study of 
phenomena like slippage, transmission of vibration to the frame and shaft 
nesting.    These new investigations may reach such proportions as to lead to an 
entirely different design of the machine.   Thus research and technology constantly 
overlap each other up to the final stage of industrialization,- it would be 
useless to endeavour to dissociate them. 

The element of risk in applied research 

13. The need to Invest in research is now no longer doubted.    But, research 
likewise means rtskî   the answer may be found, and then again it may not.   In the 
case of applied research, this risk is particularly highî    as a matter of fact, 
it is multiplied by the possibilities of failure at each stage towards production. 

Ik.    Let us take an example in the field of chemistry}   a firm striving to produce 
a new polymer of well-defined chemical and physical properties (e.g., to be used as 
a textile fibre or film coating).    This will, first of all,  involve laboratory 
syntheses of dozens of new compounds.    These syntheses will make it possible t,., 
arrive at most interesting conclusions regarding,  for example, reaction 

•17- 

gjt 



meehunisinr;   .;/]  the  lave  governing chain   lir.v.a.;. .-.     T:.v.',   t.i-   •'< ;'•- ': 1">*i:  1J Cl  success 
from a purely  Ciciontific~star.dp-.int.     -it  it  i.    ..•;.; iv::x-l;    •   .'.:v U-  tlv.it ar.^nr; tl;e 
dozens  tf r.ev compounds  investigated,   iv.iv;   v;r.  : <•  1' '.nJ  vit:    tì.<-  •r sorties 
required for possible   practical application,     í-'vc-r.  M   VIA-    r  tv    '.   tt-st? 
eompounds  seem promising,   it may then evolve ti.:?t the- read .Li.   vutput is 
inadequate r,r that the  cutset   predict.-  'in-  t< <:.  c  viLv.     Finely,   If all these 
problems are solved,   a final drawback my reveal  itself ir.  the  Last 
industrialization phase;  e.f%,   a vestire cf impurity accumulating ii. the course 
of continuous  production would destroy the process.    Such seltacks in séquence 
are not unusual.    Fortunately,  it is often possible t:  stop the work at an 
intermediary stage; but this does not alter the fact that investment  in applied 
research is a highly risky one.    Should research involve investing a large part 
of available resources, failure may,  in certain instances, dangerously 
compromise the  financial situation of a firm. 

khat is meant by new industry 

15. The term in itself may lead to misunderstanding if it brings to mind new 
plants whose establishment site has been chosen in the light of economic and 
social factors.    Such plants, set up by national or, contingently, foreign firms, 
are often merely evidence of the Industrialization of a given region. 

16. In the author»s opinion, the concept of new industry must be applied solely 
to the creation of a totally new product, not yet manufactured in Belgium and 
extraneous to the line of activity of the plant that created it.    This creation 
is the result of the amassed experience of the firm's research-and production 
departments.    The manufacture of magnetic recording tape is an example of this. 
The magnetic tape is made up of a thin film (originally cf paper) bearing a layer of 
of magnetic iron oxide hela by a binder.    Magnetic recording techniques were 
developed during the Second World Kar; obviously, the tape manufacturing industry 
was non-existent in Belgium.    On the other hand,  there vere firms with the 
experience required to enter this new field.    There vere specialista in the 
production of emulsion-coated photographic film at Gevaert's; specialists in the 
preparation and use uf metal oxide powders at the Henricct plants; specialists 
in magnetic gaugings at the Electric Constructions IfcrkshoiW   ^ vr" • roi • and 
laatly,  specialists in the determination of crystal structures and pronertles' 
at Professor Dekeyser's laboratory in the University cf Ghent.    From the mutual 
experience of these various groups working as a team, a new industry was born in 
Belgium - the magnetic tape industry. '     * 

.Continuity In research 

I?.    Research cannot be undertaken without foresight.    Ihe r.r* of the indivia,,«! 
inventor seems definitely over.    It is becoming inore and nxre"4dert that 
research,- in order to be productive,  must be a team-work operata      Th   LRHo« 
of an efficient research team with a nucleus of nuaP rw  "   - -       \  J    fcrniation 

r trainino of ».1.«««, per•»!,  ^^'i^at^.r0"      « 
takes time and  involves considerable vork.    The format ir-   -f •.   .~rñ       f        ' % 
represents an important investment. """*   J 6       research team 



n.     To rreak  up research tearcs  is tantatr.cmt   t., j^tv,,.; „,   :. .     ( 
to replace,   reducing a production potential , f ,-r-at trW>"    -nY r'       ''''' .'!   ! ' ' ' " 
IM wh03e task  i1; ls to rake long-range Plann  for the Yiri:'¡;f future ^ ' ' " "    ' 

19.     Research is  the sole means available to industry to ralntain and <~.r-v    r 
level of quality of its production, and to discover new producta c'^ TV   1 •"     ' 
technical nature;  it is one of the factors that ensures      t t   V'P r 

p"entîaaÎ       ed *" ^^ m6rk6tS "* PreSerVe its ffiaxta £^î«U«Îîion 

21. St» subject proper of this report - the organization of applied research 
in Belgium mithin the framework of the IRSIA . i. divided into'four actions: 

(a) The immediate fost-war situation; 

(b) iîow research activities were organized and what characterized this wvej 

(e)   Wiat the present situation is? 

(d)   the prospects for the future. 

A*    ^e immediate post-war attuatinn 

22. During the years prior to the Second World War, irdustry shoved an 
íaS^t31^ intT*\ìn re!earch-    A fe* industrial co«pfnie. he4 JSl^uinped 
SÌT1o^!,an^fldfCed a îiatlnCt »illin^ to «P** their activité 
researïh^'ifî   ?   ^T** SOme °f theia fto» COffiP^^ly discontinuing all 
ÏÎÏ2? «^wrk when circumstancus were unfavourable.    On t e other hand, medium 
sized and small industries were barely becoming aware of the concept of rwe¿rcb 

AÎL^* 
S!C0RÎ Prld ** and the occuPßtlon of the country put an end to t,M- 

development and disorganized existing facilities.    All research activities 

Burío1b^ÍÍCally fcî m,2înd;tm f0r fiVe yearsî Paction e^uxpment was put to abnormal use.    In I945, Belgian industry vas considerably rYtardcd in 
comparison with those of countries «here the war effort had required an 
extraordinary development of research, technology and production resources. 

activ^Z^!1688'  Be,lgí?n indu8try -sho^ its will to live by quickly resuming 
ard tí lU    f/effiarÍfle ^shicn.    It applied itself to make up for lost time- 
ana tc regain its position among the technically developed countries by 
onaertaking ever-increasing research activities.    The Government, on its part, 
ri 1,1 ! necessary stePs to encourage and back this movement ly creatinp the 
institute for the Promotion of Scientific Research in Industry and Apriculturr-, 
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TO r Tt3^T/    ;•   ,Htri   i>-   it-  '--.v.'s:     "t,   ¿tiir.ulate,  promote ¿5.    The purpose of IF^IA  io  stated ia iT->  • „•   -a..,;.       _ > 
and encouraGe,   through subsidies,  scientific una technioal^researcn *     - 
may contribute to the procresc of Industry ; nd Af-ricv.lt,ure  . 

26. Its activities rr,ay be directed on behalf cf ali fl-3.de of applied sciences, 
with the exception of the- nuclear and coal industries. 

27. From a legal standpoint,  IRSIA is a public institution.    Financially, it 
derives its operating funds  from a yearly grant entered in the budget of tft© 
Ministry of Economic Affairs.    The çrant amounted to:     1 r. J>:; million ingw, 
fr. 255 million in I96I,  fr.  283 million in 196iJ and fr.  3^8 million » JW* 

28. Organically, IRSIA is managed by a twenty-one-member board and a *ir«tter. 
assists by a secretary-general and four scientific advisors.    Con^ttjiifclj» «» 
administrative structure is small, flexible and economic.     (In I96I, ttalilittratlon 
costs absorbed only 3 per cent of the budget. ) 

B.    Hov research activities were organised. 

29. ïhe unfavourable conditions existing at the outset - limited resoureei in 
funds» equipment ató research personnel, and the backwardness in relatif tô ether 
sowntriei - «ade it imperative that applied research be organized to m««t thrt« 
requirements!    speed, maximum output and drastic economy. 

JO«   Speed and maximum output Implied using all skilled personnel tiutiwvwr 
available, and the rapid training of an ever-increasing number of young research»?« 
to bolster existing teams, as well as extensive co-operation between industry and 
universities« 

31,    Economy implied utilizing existing laboratories rather than constructing 
new ones, but at the same time updating their equipment to conform to the Most 
advanced technical standards,    economy further implied the avoidance of 
duplications in equipment and particularly in research; hence the need for 
team-work, exchange of data and joint investigations. 

52.    Lastly, it was imperative to orient industry towards the investigation of 
new and future fields of activity. 

33, It was by following these three basic principles that applied research «M 
developed in Belgium.    It is by following these same principles that it continue« 
to progressi    ae a matter of fact, although economic conditions have not improved 
decisively in comparison with the postwar period, competition has now bteoM «e 
intense and technology has developed at such a rapid rate that these three Initial 
mandatory conditions are still applicable. 

34, This fundamental philosophy quite naturally had to lead to a very extensive 
development of joint research.    This type of research is not an essentially 
Belgian innovation; just prior to the i>cond 'Arid lar,  the United Kingdom 
had research associations,  and there art; scn.e in Eelgiur,'s neighbouring 
countries  that group firms of a sai;* industry f. v research purposes.    But the 
characteristics that rr;ake  the Belgian research a^, dation a distinctly Belgian 
institution are its wide  score,  flexibility    i  . :--r«irn,   close relationship with 
universities and the fact that  It 1 rin.jn t.^tixr i.'ir.s  of  extremely varied 
standing and at times of very diverse aoti'-'i•„;.-. 



3?. Its development has assumed such proportions that it warrants i^Lnr  vieved ii 
greater detail. The grouping of industrialists for juint research nurposes h- 
identified in Belgium by a variety of names - centres, committees, etc.; it/ 
structure pattern is greatly diversified and extremely flexible, it may cous hit 
of several firms of a same industrial area grouped either autonomousLy - as the 
National Centre for Metallurgie Research (CHRM) - or the üovernment-recoGni:-ed 
form of the "Centres De Groóte" type - such as the Glass, Explosives and 
Construction Centre, and the Metal Constructions Centre (CRIF). It may also 
be comprised of a number of plants from different industries grouped to conduct 
comprehensive investigations of common problems (such as the Committee for ;l:lid 
State Research and the Intrusion Committee). Two figures will suffice to 
illustrate clears the rate at which these research associations have ennanded: 
in I9W, there were eight} by 1962, fifty five were operating. 

36. îhese research centres, associations and committees may be of a permanent 
nature, like the De öroote centres or CMRMj or they may be created solely to 
cope with specific problems and cease to exist once these are solved, or again 
be expanded with the utsiost flexibility as the research work may require. Some 
of these research groups have been specially created by IRSIA to acquaint 
industry with new techniques, train the specialists required and open the way 
to new fields of activity. A few examples of this art given in a subséquent 
section. 

37. Some research associations have their own laboratories s CWm is an 
excellent example. But this is no* necessarily the rule. Some of thorn entrust 
their research work to universities %  others distribute it among plant and 
university laboratories* Such collaboration makes it possible, at no great 
expense, to enlist the services of the most competent researchers in the most 
varied branches. Joint research Is advantageous to all firms, whatever their 
size. Even firms having large laboratories and numerous researchers derive 
benefit and constant Increase of their scientific productive capacity from it. 

38. But it is particularly the »mall firms that benefit by joint research, the 
majority of them do not have the material means required to set up a research 
department with minimum return potential. Therefore, joint research is the sole 
practical possibility available to permit them to develop from a scientific 
standpoint. 

39. Joint research has purpose only if the circulation and application of its 
findings can be ensured. If plants that have their own laboratory encounter no 
difficulties, the same is seldom true in the case of small firms, particularly 
those that have not even on« staff member with a scientific background capable 
of understanding and assimilating research findings. 

# 
hQ.   This problem led to the formation of a corps of liaison agents. These are 
university or technical school graduates assigned to a research association, 
whose function is to visit plants and acquaint them with research In progress 
and its findings. In counterpart, they inquire about technical problems with a 
view to solving them or having them solved by association^ laboratory staff. 

^1. The active policy of IRSIA has essentially been that of developing joint 
research. It has not always been an easy task to put this policy into practice, 
tut industry came to realize that it could not progress by remaining aloof. 
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,...,.        „  M>. .  ,-{,.T.«  -   "i-  t-rether in the  investißatior 
:-;°:eG;; •*•-w¿ ^ i-:t-ii-(- ü'.,.;.;'°,1->(r;;;i\;;:La,1;' f their dévoient oí   fundamental   orobier.s  vr. se  3<ia:.i'.¡.  nii.tu   »¡-   ^i^-   • - 
(the GY^Utee  ",n Ap died Electronics  ^rvo,  as  - e::a:.pl,-).     '^Vf **    _ 
Glutea firm aonlies  to Ii'SL'.  for assistance,   th. Institut, Requires   that  its 
request be mentioned  in the bulletin M   the  iederatbr.  -b vino: such  firir. 
is a rr^ber;  the purpose ,f the research is outlined and any  iim interested  in 
the project  (and provine,   of course,   it, ability to carry it out) tray participate 
in the work.    This method had led to very profitable joint vorl.. 

4*.    There are sen* further fundamental aspects of IKJlA's activities that must 
be pointed out 5 

(a) Firstly,  IRMA intervenes solely in granting subsidies to carry out 
well-defined research programes.    In so far as industry is concerned, the 
subsidy granted covers, as a rule, 5^ per cent of research costs.    In practice, 
through elimination from the budget cf certain expenses not directly and 
¡specifically related to the subsidised project, owing to a limit established in 
the schedules of seme researchers, the subsidy covers at most 40 per cent (and 
sometimes lesa) of actual costs.    In the case of agriculture, the subsidies ¿ranted 
originally covered practically the full research costs; at precent, as a result 
of the wIndustrializAtion* of seme agricultural regions, the subsidies cover 
no more, on an average, than 85 per cent of costs, and this percentage is still 
being reducedî 

(b) IBSIA has no laboratories, but encourages and helps research 
associations to set up and equip their own laboratories.    Notable a»ong these 
are the laboratories of CKEM and of the Centres for research on glass-work, 
ceramics, painte and varnishes, explosives, high pressures, leather, roads ar4, 
before long,  construction work and mechanical construction; 

(c) IRSIA serves the function of liaison agent for the purpose of 
establishing close relations t-itveen industrial research groups and university 
specialists, or of helping snail and inediun-sized industries to define their 
problews and directing them to the laboratories capable of solving them; 

(d) Finally,  there is an essential aspect of IFSIA's activity that must 
be stressed s    its role as initiator.    IBKIÁ seeks to initiate the im-estigation 
of problems, of importance for th- future and persuades industrialists to take 
an interest In them.    Mentioned at the beginning o^ this report was the creation 
of the B»gnetie-tape industry,    an excellent example is that cf the establishment 
cf the Cottfldttee for Research in Solid State Physics. 

1+S    Base fifteen yearn apo, the meaning of aolid state physics was hardly known 
in Belgium.    It va« d^ir.ed *ssertial t,. develop this field in view cf its 
scientific importance and of its rosolile implications in numerous areas of 
industrial application.    A research ¿ruup vus formed, headed by Professor Dekeyser 
of tl;« University of Ghent,  a apccialist in the study of crystal flaws.    Gradually, 
various industries  tecnn:o int-rest^d ir, its. veli,,  suirr.itted problems,   shared in 
the financing of th,  investirons and .„ne sroeiaiÎ3ts to acquaint themselves 
with this  now 1 ranch 01   s-,r.c,.      1. r-   is - ,.- ::: jhent a research group of some 
twenty  persons oi   internat: 
to the  various aivaò  . :' "h- 
in catalywitï,  i ri ti le   fr:v 
nit.-ferr. us  i.-t',Is,   .-r\st'; 
s-rvs' :,. V.'-rurhv     t'  pi.- % ¡^ ; 

;* tr.s  fundamental problems related 
aue^.rs,  such as surface effects 
;-v •u.d ceramics,  properties of 
-"*:   :   :" i"  lasers and the 



hen-   a.T:  still  i ijier ox a::. !<-t:   c 

!i. Vf: .':;•• ¡fai i r i. £.'  eí'  thf   '""«. irj:;i t t c t-  en 't.n.f ..• '•   • y-, •(.!:., .    y   .... • ,• 4 
i/   Liudy  el' reí raetery ¡netal;,  and  cerrr.'t.-, 
:•' t;jurt.¡; .   etc. 

'-¿i 'i r 

.t i. 

i, ¡a i 

e i. ! C 

ih>-  author will  net reviow here  the  ir.- thi i  i ,' ._y: 
.< r  the i ptatl ishmcnt  ti" buiV-tc,   *he f-cni reí < i'   ><,;•.   i 
.( rk i. repress.     It   ir  c. ¡" px-atur   interest  tu atter.pt     •    i«t, nr.Î!i>-  U 
'i.u; aid te   research tt/licy. 

C'     the presort  status of applied research in  Belgium - 
results of the policy adi piei 

-ó.    The criteria that permit the determination cf the serpe cf -t-js-ar,.. 
and their results, particularly in industry,  art varita and often lifíi-mt t, 
apply:    they might consist of an evaluation uf the sur.¿ expended  fcr research, 
either in absolute worth or as a percentage cf turnover, ef the: numtfcr . f «cientirtr 
employed,  and of the number and importance of the projects under investigatici.. 

-/'.    In the exact sciences,  it is, as a rule, easier tc gauge the magnitude 
variation of a phenomenon than its absolute value,    Likewise,  if it i y ¡sought io 
evaluate the development of research from the standpoint of time,  it is more 
important to determine the increase in effort than its absolute magnitude. 

-a.    The willingness of industry to expand its research efforts  ia clearly manifest 
on noting,   for instance, that from 1958 to 1961 the ¡j';tel industry iin-real-ed ü.a 
research costs from fr.  1.S0 to fr.  k per ton of steel produced, and thu*   »he 
percentage of turnover assigned to research by the chemical  industry  ••(..••   ¡Vi ü 
alcut 2,5 per cent in I961 to approximately 3.5 per cent in "1062. 

'O.    There sire specific data available on the budge-::'  :"< r research werk <-rt li:-.'!...-i 
ty Belgian  industry with the assistance cf the public au*hoi-i vie?,   sai i bu Ir. 
corresponding to industry's share plus IRFIA sut si 3 les.    ih.- ar.aiy.-.ir. of tl.o 
eve lut ion of these budgets on a year-ty-year,   area-» y-'-n -M Vari:'   ¡r ;¡.t s+- 
interesting,   for it explicitly shows the rapidly f-xparJin-- trancher, < ••  i 1..;•:.•< r;.. 
ihece budgets increased from ir. iWj raí .Hi on in 195; to fr.   .Vy-,' nili\.i. ir, !)(:. , 
I reviling for a staff of some 1,250 per sona,  of whtrr. rrrrf   than "V : w< n< univrr i ty 
graduates.     However,   these budgets represent only a tu.-t cf industry'L   n-s-arch 
efforts,  inasmuch as it conducts entirely at ite ov:t. 'xpense the resarcí  worr. 
Ir. areas involvinc competiti tien and,   in the majority cf instare :•,  o< vor;. • xtcr.. if n 
".¡?ts.    The  distribution of IHCIA subsidies to the varjeus   r,"-:'*or.: o '  Lt.-n;.trial 
'jctivity over the laut few years is itemized as folic.n;- 
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• '• t.'i i   hr- ai-'', 1 < h 

¡Je 'treni •;: 

'-'i vi 1  r-n/iit^t-riiv- -n.d :< •,   .- 

' ( ;-:L i !c;; 

''í'IHCC and ;;¡] leales 

hesearoh cf interest  to VJU-íOUI;  sector 

d.hor  sectors 

Lleetric production  and distribution 

Te tal 100.0 

50.    Agriculture  (which absorbs  atout a thirl of íEffli dulcidles ;   - Fraduellv 
booming research conscious.    As  a result of its indu.uû,    4" orlr certain 
Paction area«  (gardening,  Slower growing,   fruit rrov^g^^anrîr,)!^ share 
in research cost is  inerea-irv-- little w nno    „  A . e^nr.inç,    ix;g snare 
15 ner cent. ^«^int little by little ani r.aa new reached approximately 

53-    However,   there   it- u  simple criterion thai; M-iU   ieWrnnir- tr* statr«. r,f 
apr-d   research:     industry- vitality.     This  vitali,, it5 eSrSd    naSaïïy 
,:J.« .cnl nuou,   improvement of equality and  o,,,;'     :,lf   r^icularly t^he 
...n.1  oowar-is  new products t.-   y  highly technical natu,,    tv th-. cation r 

eutn-eJy new product,  i„  rapiflY ^p!tlldlnp ur a2      ,   11*^.    '"¿^X* " v 

the «ale or exchange  e.   natentc     ami W the -w-iï i hV- ' •'/   ••    ^ rfeSS '  ty 

ti   i .•       s . . -v      L '-*lJt!ui.i.tLt cr riante 'ibm-^ 
Bel-ion   iii.ut;t.ry ,.r   today   furnishes ruinerai  <_y.nv.Ai.--. Jd' 

Improvement of quality uncl output 

'v1.     Research work on the  sizing cf cotton thread-  -,.-., ,, Q     .     , 
vlueh the advantage  derived fren inve-ti^t it r   -•-->i V* '"   *\ •  fcimPlt: «^ple in 
1't- i    . * " '-' i-VIi      wt_Ui   1     CO       Ì >" H li" 1   i Cil/   li - 1 'r    ...   "I „      T       J,       m 
the velini was  to   improve-  the quality Cf the  -hr—1 - v./'^l.      V.   .y calculated. 
-u «:•  m reduce thread troike i;.   the loom.   *       a"cl'1~  iy — ^naii-ir^ the sizing 

5').    The cost of research \mi 
research  findings in  twe   types o r 6^ñ'íi^*''t,'   ,'~'" ' *  tht aFPli:"^ion of 
fr.   ? LOO per  loom.      Inseiuioh ac   there  ^ vl^l'',." ' ^•"•-   ^ "nriUai  Ba''ir'^ ûf 

Belyicm    the  raving   rccultir.;:  frort rearer, are  •> '•< 
'II.o-  cristo  of ad.jutiMr.-:  I he  s i :; i n .• - rrti-hi:¿et'  ••,--.•,-'.."".'.'. 

•-'.     \ not her  example   : i.ov. ir,.-  .':.'ur<?   [•   • 
o .'  cyanamide   ,'roir. etici.'::.    --.A [},    ..'.:•>,.- 
i¡'-iíi!:. v;uc   to   improve   the  r.i' •:, .-, . ; •;.* •_,- 
V  ] er    'Lin   ci1  *hf   • P.-V-. »-i-i ic-i!   (.  .•{-,• 

i f  abtut   fr.    1     ni 1 lit :.  r« r  •un.'.t.. 

-r*-x.r.  in operation  in 
-'r;  J  million per annuir.. 
'' •   1!-  ¿vu?  tnan y year. 

" i '- r. 

*.' l\"_"::.~* "r; rf ' 't>: î-'-Piiration 
*;"';;1;;   v\ •-'«-L^tt-).     Here the 
."- /"   ''i:i^'"   ^irte   ::o  rnly 
oi e* UT'    i'-cu1 '<-.-!    ;,.   , - - J   -t.  'i   ir s z 
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.     Research work cost fr.  4.5 million anù n.ado  it p 'ssibie t.   ine-.vae.e [•..•    l;lr 
•6 per cent, which made the operation financially profitai le.     M. i\;.. vr , 

rsequent investigations permitted orientili;;: manufacture towards h :.-h->u;a'! ' tv 
-ducts derived frcrn cyanamide:     ferro- and ferricyanides, and puet : ouiarlv ' 
lamine, trie tase product for the manufacture  of higii-m-ade pla;/>t ' ej. 

ore aticr.  of new products 

56. Here again there are numerous examples.    One of tue meut  recent   invelver 
•„-search work undertaken by the Magotteaux Foundries,  specializing in the. 

manufacture of halls for milling apparatus. 

57. This medium-sized firm resolutely launched itself intu research, euuipping 
a fine laboratory and hiring a large staff of engineers  (twelve for 2CO worker:!). 
A yearly research budget in the range of fr. 2.5 million nade  it poscible to 
perfect cemplex alloys of excessive hardness, high abrasion resistance und a much. 
Lengthier life than the cast-iron used in conventional balls.    This finn, by 
undertaking the manufacture of highly technical products (necessarily high-priced 
because made from distinctly costlier raw materials), has assumed a lendine 
position in Europe. 

cß.    One may further eite in the field of metallurgy; 

(a) The perfecting of cobalt alloys (Umco-50) presenting extraordinary 
properties at high temperatures} 

(b) The perfecting of the LD-AC conversion process for steel which has been 
substituted for the conventional Themas process, yielding products of a grade 
comparable to Martin steel; this process has truly saved the Eelgian irui-works 
inlustry.    An even more improved process, capable of leading tu a wider range of 
steel compounds, is presently being investigated; 

(c) The development of the metallurgy of tantalum and other refractory 
.notais.    The perfecting of methods of extraction and purification of the metal 
(notably fusion and final purification by electronic Hmbardment) has established 
Belgi'am as one of the major world producers of extremely pure tantalum; 

(d) The production of high-purity or doped semi-conductor bodic;,. 

50.    ¿crca years ago, the once flourishing machine-tool industry was very far from 
having resumed its heped-for surge ahead.   It was possible to persuade the Atelier 
de Construction Electrique de Charleroi  (ACEC) and Progrès Industriel to work 
together in the study and design of numerically controlled automatic lathers. 
The investigations yielded distinctly positive results and, furthermore, led to 
other interesting developments, such ae research on surface fini oh and on the 
elimination of machine vibrations.    On the part cf ACEC, tj;f- development of logica 
control components opened new fields of application ir» the domain of regulation and 
permitted the optimizing of industrial processes. 

i-o: iarch findings as a medium of exchange 

'0.    Experience shows that research work and its findings constitute an exchange 
'.odium of great worth for industries winning to coneluue interesting agreement.'; 
• iti. foreign firms, whether it involves the sale' er exchange of pr< c-rjue:;, ••.•• 

.25. 
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'•t. I   n  e .rtruet.j.     It  .'r:     vin:  t . the : r  ;''j.v.-orji. p ter.tial   and  the  results 
ue!i:o ved  that,  hih'.r.:'_   .tr.ers ,  Hob o."u  succeodou  in  conclu d I n' an   •j.'reement vith 
P>jr..;t'jui  and    •rn-jth.r; u new   industry ï r the mechanical processin^    >f tantalum; 
.'¡¡i"'  t:.Q+  Ft\./.rès  Indu ;vriel   :,u<'eoeded in enter.-n/   int-:  a  contract with Jones  and 
Tnm:en.   ti.ojT.iy   ¡,'(-o]]y • even;:d I n/ j t:; -jrce      i' .•..anufoctur .•  'U:(i   stiles.      Research 
hrt.; inde   it p   esil P.-  1'-,.-• vni'.u.j  l';;r.:; t.   soil  now rv.. o •..-."•• s e L-. , pie aucti _n plants 
•i.'.'i      '.HO-./-!.   .W   utl'oill . 

• i.    Ihe  study • f Hehiov<\mcnts thron.-'h .'"ucyrj:'. .is  s fasci r.atir.r;  -..ne and warrants 
i '-•hi:' pursued  In   h'toil.    This paper merely   cite;-  examples in the  industrial 
field;   there  tire  eeu-jlly uboorihi'   _ne:i in  the  :';o-ld   A a/r ieultuie,  where seno 
pi-'duet ¡«.ri arcRs have  expandí. J  int.   actual   'industries.     '11 these  ere  tanßitle 
•[•r•'••{.' of thG scope and value  ,,f ei'ferte n.au     in Felf;iini in the  field  „f applied 
research. 

U.     THE FîiïUI-h CF AIFLIEF   F-7r.-_-AF.CH IF BELG1U-Ì 

oí'.    This consideration must  remain uppermost 1 
ef the  ^rnpurtance   .f research as a f act-r of eu 
concerned with the prosperity of the country, 
industrial research must be (riven new impetus a 
Liei enti fio and  technical evoluti ui is pregressi 
through- ut the eamtry;  industry must keep pace 
oeasinc to exist.    Industry must direct its ei'f 
products ef high quality and a technical nature- 
distant future.    The special fields in which th 
ferrous and non-ferrous metallurgy, chemistry, 
must concentrate their research activities are 
efforts must supplement these required fi r th e 
units, 

n the rinds A those who are aware 
iKmie develepment and are 

Belgium has reached a point where 
nd  supplied with new facilities. 
nr, at an ever-increasing rate 
with it, or risk regressing and 

vrts »ere and sere tu manufacturing 
end te planning fur an ever mure 

e country's vital  industries - 
e lev r.i and metal construction 
known and well defined,    These 
normal development cf production 

63.    There is no stoppine point in the fi»ld of present technical expansions 
whoever  stands  »tul falls back, and research is    ne ef the progress factors of 
capital importance. 

¿K.    Belgian industry assigns  slightly nore  thai: fr. 3 billion to research and 
development:  there is, however, a limit to the efforts that can he expended. 
and many firms, even amon^ the leadire ones,  apveai 
reached it. 

CTl 
expended, 

re venje  of havinr 

(•.'}.    The need irr increased aid te 'jprl'->d  T,-.__,-.r,r^v   ...  •;-,.        ,      „ ., ... ' . i-i.-.   .-  -,^^.^x..r. ai one part   oi  tne public 
authorities  is no lender a matter for discussion - it must he met      In a.U 
industrialized  countries, in whatever fo.m the firms ¡,r<i established    the 
Oowrnnent sets aside ever-increasinc sums to help  industry in research work at 
all levels.    To overW. research w,uld be tantôt:.ur.t t, d.minp industry to 
vctregrea«  n ami to the  hss oí its p -ti,.n    n th, Eur .pear. :,Qrket, with all 
ensuing üociax  consequences. ' 

ie-,    wver the  last  few .wars ,  the 
t..   keip  research.     The u!:eunt     f .. 
than   bubied  -..ver the  last f've y< 
fr.  l.r> \ ! lih i.   in 1 t'3). 

t:e:en  important steps 
-  '-••• :'.ener"l has inure 
n A. ì ' -5«; t,. 



It is  important, \.-A:QV<JY ,  that ir. the 
la lance te established   bctvcen hr^ad  res- 

:'.uT.oni.:u3ly apply to the  cultural and 
and     ri 

e(-' n i.ij'j  •]•>'/•• h vh.rt 

hcience cannot survive through vain efforts • r v>. 
ab'-ve all live and prosper. 

•jti.^,. C    '   ! . t- : V 

".     Government aid to industrial research r,ay assume v;ry i; i 
jAintriec.    TLic report  en research activities in Eel,-;ibin ir 
illustrato what has been achieved vita relatively rectricteci 
i:,tî:inc; use of all available resources. 

re. —MU   . : !•,;• !,    •  I'1 

M'.!* U.kh ìUK   •   .; • I 
finan':": •>! U'-'UI-.L •.   tut 
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m. INLUL'TRIAL RESEARCH INSTITUTE."  FCr  SERVING 

MANUFACTURING INEUCTF.l£C, 

Prepared by  F.C.  Truss- 

1. Cince   this Seminar is concerned with "industrial   research   ,   it  is appropriai 
to defino  the term in a cenemi way.    Any research, basic or -.pplied, which produces 
results of  value to industry can be classified ns  Industrial  research.    Certainly aL 
applied research depend« on scientific  knowledge acquired through basic research. 
However,  for the most part,   industrial research is appucl research,  or    end- 
product resenrch",  in which the end results are of nero concern than an 
understanding of the means or the theory.    Ideally,  the results should be 
produced.quickly and cheaply.     The user,   the  industrialist,   frequently is totally 
uninterested  in the research part; his  interest is only in the exploitable results. 

A.    The research institute in relation to the industrial environment 

2. It should be clearly understood,  from the outset,  that the establishment of 
an industrial research and development institute does little in itself for the 
setting up of industries in a country.    For the industrial development of a 
country three ingredients are essential: capital, sound management and skilled 
workmen.    The presence of natural resources is a valuable asset, but is not always 
essential  (for example,  Switzerland and Japan), and the amenities of climate and 
u stable government are highly desirable.    Muruets,  either internal or external, 
are of course essential for the  success of a.:y   industry.    Although many scientists* 
and engineers would like to believe  that industriai research and development is 
responsible 1er initiating industries,   it has been the evolutionary pattern in 
areas undergoing  industrial  development  in recent times that  industry comes first; 
later,  and generally only when competitive and  sociological  forces demand changes» 
industry turns to scientists and engineers outside their plants for assistance. 
This does  no'   mean that no new industrial developments result from industrial 
research find development each year, but  that  thes-   new developments are arising in 
highly developed industrial oreas where the demand for the new processes, equipment 
or producta  is high.    It  is also  in these highly industrialized areas where most 
extensive basic  research  is done. 

%       Since   it is the indust ria I let who  is intended ultimately to use the services 
of un industrial  research institute,  the first consideration In the planning for 
institutes must be the industrial and economic environment which the  institute 
is  to serve.    Ibis environment must predicate the forms of the scientific 
assistance   to industry if the   institute  is to tu useful.    Ih i s will mean thnt 
the services useful for one area or country will   biffar from those of another. 
Also,   the methods of scientific assistance useful at one stage of a country's 
development wi1! have tei be txtended and added to as the industrial   environment 
(and its demands)  change.     Lhws,   the  stn.etuiv ar.a services of a scientific 
assistance   institute should he adequately flexible to :neet  the industrial changes. 

rvLre.-tor,  Brit ish Co lumi 



;:   ivìctlce,  this tcanü thnt   the  instituto  -heb:   bselea' ; y   usi:,  ,'.:•,i        e; 
•i v. ctur^ and  operation and tec ora*:  progressiv-by moia-  e„-i:.pu-x   n   P.. • '   '. ':, 

; ì/M-o.'ìnir.ply  sophisticated demands  oí'  industry. 

Froin thin   preamble  it can te  appreciate)  that  no  fixed   r> ••. -mma. . o ;   e  .-.:.   i  • 
-.-.ade for a technical   assistance institute for any rnrtiealnr  e0untrv • :•    e M ben 
•hereof.     Certainly the tendency in many eases has been   to   provide :s,   '. nei ita te 
that is  too elaborate i'or the  immediate demands of industry.     Ihe sut sequent 
effect has been one of annoyance when industry seemingly   iou« not. f.Ue s-tvnntaee 
,.f all the services being offered.     At  this point,  research people s.t en. to  to 1 
that industry  should be catering to  their demands,  rather   than  then, entérine-   to 
industries'. 

In the more highly developed countries of the world  industrial  research   is, 
te a large extent, predicated on reducing the cost of labour in ninimf irturinr. 
processes or in protecting or extending the market of one  commodity   in   • ir.pot i n'en 
with others or potential substitutes.    These research outlooks may IVY-   ne  i ari 
in countries at  lower levels of industrial development.     Very of Un Un •••   hau 
been a Glamourizing and exaggeration of the need and application of n.s.-nrvh  far 
beyond what is  realistically required in a new industrial  environment.    Certainly 
in countries with little modern industry, the establishment of institutes to carry 
-ut complex industrial research is an unnecessary expense.    Such institutes are 
apt to become the havens Of highly educated scientists who have returned to  their 
native country and wish to continue undisturbed the h.a.4le   research  programmée   ^ 
their post-graduate training.    Any industrial significance of these prog ranimes 
is completely incidental. 

6. For countries embarking on a prograisme of industri«! development, the first 
need is to establish skills in their people . skills at performing tasks related 
to the conversion of their natural resources to products oi  value in the world's 
markets.    îhat  the most efficient  labour-saving methods  are not employed is  non 
too important;  in fact, a high involvement of labour at the outset may U- 
advantageous.    In the course of tine, however, the cost of labour will become 
an increasingly important factor as the national standard oi' living irier-nnea and 
labour costs go up.    This will coll for manufacturing techniques to be us 
efficient as those in the established developed countries. 

7. Skills for industrial manufacture g   are of no v.iv wi*h- -'   •• i if .   r ••• 
establishment of industries.    Whether the financing oorv-s.  i > "n   trl'.-t-   • •• 
.'ovemmert funds, or both,  is of no  great moment, as   i<~-tr   •      ft     m>i,. ;,   '. 
effectively and efficiently spent.     Humm   nature nein.-' wh 
• iticioncy usually derives where the money is beir.r  in'-'-. 
uithoußh the industrial  ;xploltation, without, c,r:tro!s,  :r;ny n. ». • a.uys r.    it. 
test public interest. 

t    \ ••    i\,.     i  ••'  ,' ,t.        .•  .'ti- 

tle 

*.     In the early stages of industrial development, the technical nee J exists   j 
In the form of advice and information.    Governments arc- advised to establish 

•••scientific secretariats to advise the current Government on technical matters 
rearing on the  developnent of the country.    A director of  ' h-  secretariat ano 
his assistants  should not be political appointees but permanent civil  servant.:, 
'-.contingent upon technical ability and performance).    In addition, a  to'-hnion ! 
'-nfr.-nr.ation office,  set up as a separate institute from the Government,  tut 
initially and completely financed by the Government, fills  the need of supply ine; 
technical information for the industrial and urtur. development of t,/.-   rertr;/. 



t.     ÌT><-. 

.„  v.' j¿Id 
ce utactii: 

i .-   thoac for 
.   -xlota   - 
.,   -.,.j   :>ir.el fcirif 
J...T Lf.r.s, oil 

o_-treatment 

'[KL;.   institute   i/..^;   ..;'/;(•. i .'.¡-      ¡a....-a  "''':,;      ......,.; 
Lri oUow   eouiitrie.; atot   ahoa 01  ha •      "-''"'"   'i ' /,,'.'-        •.        ;   ¡ • •• 
have   the   -1 u i- ï •.•:•   d' ct loii.iao   'lì 'tir';' '''!t ''"-.''•••'• '''   '    [•''::'•• 
(.artL> a  within  i.hdr own  :ount ry   I'^r wrao. '.1.     -•'   ":- 

;. Ue fir:.; I Lnote.;trie.; ^ eotai<:d. La a • • d -:; ' .'^Z/.',.;,". 
which the roaeareh haa r...,-:i, ione ero; l'or vl.i •!. L nr... • ; • ^ ^. 

I'no<] troeeauinr "nei preuervii.r ¡Junta, ¡uit- '•'• ' ' '"/' ' ','*..-•..';, t 

operationa, fish canneriea and frcedtir piada, y;';, J.' ,.:', T;, ' C 
drilling and n fining, textile ir.du.3trL.:;-., iui;uir.¡ ...e 

plant;; and   no  i'orth. 

,   .     »..   ,     ,.,.v   i. r -,-.-.t.-n-i'-'t--  ahoad  be delayer 
10.    The   ,.tatLishinent of a  technical   nu;im, ,1 ^   ^_• -  ^-- adequately 
until the  time when technical probi«• wuh n  ,... -^^^^^^ the 

met by the exiatiw; informo tir a  iacnii  i<-, -o  i,   ....     ^   • Qf 

industrial   firma.    Although  the   labóratela ,,,,   u      e   ....^..i^   t ,OUL,^..chooting 

induatrial research,   initially   th.-y woat'< ';'   .-'   ,;.,.;,.;;„ V'^'n development. 
serving both  the private nnu public   aeotuu, oi   i—,.,   ;•- •        •     "..u^iv  t.v the 
The technical   inflation service  shouLd conu.,,.    u ;      -- ; ^ ;  ^  ' >    ^ 
Government; where the laboratories are u^o. to ...;Jv.- ,. ,<d.u,   r --     -      * t 
industry,  the cost of the work  should be underwrdton by j .riva te induotry. 

1.1.    AB  the industrial development of tho country I; roeeeaa,  the time would f inally  » 
be reached when the institute would  move into a  third rhaae,   thd  fading 
applied research.    Very possibly,  at  the early staci o,  the  "^^^  L^*" 
would be  required to establish  the areas of oppila   research ana  thi* period 
would have to be underwritten by Government fun a;.    If tne orea, oí   research had 
been  1udici<>uüly selected in relation to the indus trini development of the country, 
industry would become  interested,   as  time -oes on,   in thur.e proGrommes which 
showed coomcrcial protniue and would underwrite  '.heir coòt. 

B.    Twenty-year history of an Industrial  research  Lnatitutv 

ik\    The  operation of  the Brit i   K  C< 'lutai.     ,   .     >   i      ( 
firct  twenty yeara of  its exid -ne«    i.. Ind'v        crii 

11    K \C) during the 
i A-.    In giving this 

account,   it 'in  the author's ol j  c.   •.       > ' <    ih    da,!   .   '       i d    . „ GE well as 
i tü successes,  täo that planner.     -.   -ir.il   -    r;^.   .    i        ,y i lot it by them. 
It should also be noted that  th..   mid, su . wruch aa*v t     t   i,ai    ha-jo not  oeen 
BO much  ».hone of an  individua',  lut   .   tj, -  .] r   a     i   i   oil.   id   beint; sure 
hew to  do   ísomethinr  th-\y had   rsu .    ioï<o   ..-. J   i>.. 

lì.    The Council waa cotablirhed  au an industrial,  reacnrcii institute  zo asaist 
and further the  industrial drvolovn.ont ef British Columbia on '¿-j May l^kk,  and 
wnu registered under the ooeietiei;'   Act of the Trovino.: of British Columbia, 
By constitution it, was r,ive»i a  poliey-iiiokint.' crcup,   the Bonrd    f Manai:;aoent, 
comprised of aeventeen ¡ten appointed from industry,  th.   Univovcity,  the Federal 
and provincial  government  aervicoa  i technical),   od - or aa¡  the Kotional Research 
Council   oj' Canada.    The toar.i   io  o^it-icrtatuaí.inr  -o.:  -ach 'uerà-oì-  „an serve a 
n:axa¡.um of  two     'hree-year  a n...;  eoi..a c.ad v. iy . 

lì,,     ondea'  the  Foard o\' ¡o r.ao. 
ot.a.l-:',   al i   ef  which  at'..    :\ .a. 
;!,,. Foard  of ¡'aaarciiaa.i   .'oi.ti 

oi.a. • a; i.L.;  technical 
'. a ; ractice, 

'••: .   o.jh  aa  the 



.,)Ti!   or  Lit.'ii'í  appointments,   stali   saiar.'..  •.:.• 
formulates broad   policy latters.     Tue   le arie 

i't.  u !  the-  D'rector  ami his  staff. 

• . At the time RCRC was established, two .-,• thivi r'ivit, ti:-:,' i" 
.. '„-roh facilities within the Irovinor. of British C«. Lui:.t i-;. L ' :.-• 

• .".ility, either public or private, vac earryirs >-t ••• L, >s i ¡ ; •• .-. r 
'..','•. confidential basis. However, acricultnmi stations and s.u.,— 
i isnories and forest-products laboratories (all under th. Is !< re : V 
v-f' operating in the Province. These acaricies, u-yefher with du 
of Mines in Ottawa, were carrying out research prcsrs:;jr:os ^oi, a i one/ 
'r-'tituted by the organizations themselves. One tie-Lu with .--senr 
hi "the Province, that of the Technical Information Service of th, V< 
.-''.iuncil at Ottawa.    This was comprised of one man and n  secretary. 

•'. I 1 Ml'.' In  L<M,  the primary industries of the Frovince were forestry,   -, ri 
'dry and fisheries,   in that  irder.    Secondary industries wcr^ not   r.t..'h 

.„/eloped and,  except for ship-building durine the y.nrr oi   th- ."<:ret!e Vor Id War, 
manufacturing of secondary products was relatively tur.nl i. 

LIÌ 

evo J 

new 

ite 

»7      The first important decision that had to be ir/ule was rhether th. 
organization was to limit its operation to canalizing technical inquiries and 
.rovvUng information to meet these - or whether laboratories shouM  b^r.rt, 
ího operation.    Probably, in the enthusiasm to .launch the new orean, salto,.. 
•triture was too ambitiously conceived.    This is no, unusuaj.    xhe name S.«¡--euM 
v-, the British Columbia Scientific and Industrial Research Council,  n ir.ouU.im 
ir words and intent.    The name was shortened to British Columbio Resear-h tessei I 

•j few years later, but in point of fact,  it did very little research iw mar;, 
years, and the best research it has done ha a not been related to the [.ravine.a, 
economy.   These and many other mistakes have come about mainly through  mudiate 
. larninß.    At this point it should be emphasized that research organizations 
shoaid be given just as much purposeful direction as business operations Uv> , rr,»s. 

stand on their own feet financially. 

..Istakes in planning and operation 

:•"..    Jome of the Council's failures through the years are outlined below. 

Too ambitious structure at the offset 

• .    TV technical  information branch, with one or two men  /IsiUm"   Ln-u:.i r.ai   j. 
firms, was sound and the liaison between the British Columbia Reserereh ssuaeri 
:rA Che University (library and staff) and with the National   Kesoarc h  ./.ne,, 
.Technical Information Services Division) was productive and meamne ;-•       • • 
rushing into laboratory work in chemistry and physics was not.    in«; in-• • •>•- 
„f the" institute should have included only the Technical informatici. . .,. ,^. 
"vision and senior technical men for areas of physics, chemistry,  Liei ;'v;      _,_. 
• r-in-ering and industrial economics.    Only after these men had r-er i|- . ^' 
:-A- technical work from industry,  or had  set up research proi-rnujr.es  Ji-r,^^ 

• iated to local industrial  problems (the solution for vhi-jh exi... .>•'<   < •• >t •••.._ ^ 
:   .asfrial demand),  should additions to the technical   üvxswn he,,   t.   .. i ^ ...   • 

!• :...re to follow this rule has meant that a  lurfre nut sor oi   ar.; -.-   ^•<-r.ii- - • •   •..••- 
:-v   entered and left the Organization over the yean,,   simply  ter-s.... 

'. :  sot hove a  specific  ,jot of work to dc   wuru hin a. 
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y>.       lili.,   i iti''- L .     -an   le-   a 

hir i i.,'  th    -s ii  -   :   >'.  (¡i.!*; r 

......,••;..;,  .(t.-   rhfiì 

e   "'M    * 11'-' 

Unsuitable   Jciuc'.ion  ol   ::.  i._ y^LjLLlSJ-.J.ll-.1^— 

t      •      t 1-.   •' i«    i 11 ! ;   i'/'.'.t..:   Vf I •.cadeir.ic 
¡ r-->r ri' to "hoicHtì for 

?\ .     UT; men thcmci-lvoj won   of hirh eallrr-,   r. 
rather  than industrial   QIT!  therefore  tle-y va :•• •  '.'• >y  in 
the   intended  role  of  the   instituto. * 

v                    -,   . r , r   •,..,,,. .*->.:.,-   ..,-.-,,.-,-..,v,   -.-.-tit .to ir.uct   re carefully 2r>.     The research   personnel  jf   'a.  i.naa,_.v ü..   e e. ......           •- « 
^   , <-       ,      • ,--«-•<   ,s-rw-i   .-r-iHi-     rit   - ¡ '•<"- vii h  raer! ni  to rrrsonr.L selected,   not only   m respe;'   'A   technicl   .ri:.:^,   t -e ,      .'    . .,    ,   l 

,   , .      . -,.    , v       rrw-r-  ••,-  mff-'v'i.ii'1'.   t^-r   '.-hon the   institute interests  m applied  research.     Th.i :-•   is parte-.., ^   ..,   --•-   -n--   -»>• 
is   small,  when «K-rv   is  no pince í'or o  scintille   "í rirr.c   .Wir.a« whc  ^ unwilling 
to  mix with the mud und  the mire of ar.   Lr.dustrla;   rrcUe::.  - who her, it", tes to have 
first-hand acquaintance  with  industrial tro. Iona  -•.-,  tray exist,     a*  ¡.nort, 
industrial   research  in  not an  ivory-Lover lursuit,   either thysically cr technically. 

25.    Another feature that io essential  in the early r.trjss of s technical   institute » 
is  the teehnicHl versatility of its senior staff,    i-rol lens arise from a great 
variety of quarters, and these must te dealt with ty relatively few people.    Thus, 
the  senior positions call for men with sound  judgment that are technically well- 
erounded,  versatile in the application of their basic knowledge, able to advence        i 
practical solutions to industrial problems and capable of preparing concise, 
accurate reporta. 

'Joo complex an organization 

24.    After BCRC had been established with divisions ox  physics, chemistry and 
engineering, and with technical  personnel   standInr ready for action, committees 
were set up to recommend ar> as oí  c ..< arch - e ¡vitt^. - on forestry, fisheries, 
agriculture, itininf,  road:. ^ d hifhv-.yr, and  ¿- i\ rth.    îr.sso committees proved 
ui*   little \J1UO;  often they wei\    i.,t.d a., a sr ria," u-n f r p^le with pet ideas. 
Substantial '«intiht.. • f n.onies wen   . i.it   irai' e.     ; t\..<'ircii pregrairjnes that 
weiv loorty conceivs,  joort^  d ir. et    i one 1    •  u   ><.*)•   I  LndintiaiMl value. 

^s.    '.dm   all   thin prove ( was  that t h.   i\ ,¡ut    A ii.íty i   r    Tonizin- the research 
prpcr-Mtmen 11er with the   iiivet >r   ai" ai        » I-"    t.. ,     i"  * r;   to rhiít this 
r-'sj onöibi I liy f"> someum   e.« - r.oan^   •   .;.„    i   ti:,  .   . ir^y   mu citen valuable 
personnel. 

Ihe introduction of  "star riavere" 

jf.    A further outgrowth of the l-.er. ej   senior nrsunr-d x J accept the planning f 
res. onsibllit ioti   1eacribe-i  in pin.-.   1. -J"> har teen te brine: into the organization 
men who are highly qualified reue-reh. »v. nut whc  r.r.   r\ eel-.: i.- tu in ar^as 
benj-in^ no relation to  thi    irlut-'iai   . c )t.erry,   in I'd,  teeclL aavinp  iictlc  or 
no  interest  in industri.-',1,   api 1 ¡eat iei..   ^i   r. .,lC,r,p      ~i   r    f/iV-  recn two eases 

where r.ueh t" a have e,;t ü 1 i rb e.  . u-•  _-..,!  •   - j   _ p  .  .• ...ti.-l.-,   ^iy t^  leave 
when  the   '.ir.itatien   .d   .> <r   "'".!,';'i:e ,  •.   •    i     J •  •••, .      ,.,.p   :r.    |lul   ^   ^.., 
reali.a!.     lh>'  tear.c   am   ; i" -v-«... •*.,-•..,:    .....-,•..  ..-jt-h   'i.^ri. 

-f.     A «.an   «,-. only  ,:eM   if h -   Ir   .-.   :   :'  ••  •;. •   •.;o:-;,-     ....     : ,;.  aàiilìit.;   its 
i „vie.-..-..     Ihe   ivr.rer.ru : .' i   r   .1   v. . •.. ¡r,    -a     ':   :•.-•.;.;• :   . v; • ,, .-,-,.nt   ir_  -Aìi(ìh 



¡i>.; '.h-; t. i tu tu its loeateu, and in f'.u'i::ii ' ut i,:, u.< ir. •;• ...c., .• ; ; 
\.st cnsibilities that must te investid wii-hii, u.e ins- it. ¡.e ;L\ 
A.IC the chou Iders of outstanding; scientists ani ergine, ir, LUV;,!. 

utsiue. True, these scientists and engineers v.'i'll set a\ i\ ;. • 
.,t they will be their own and any ecnnexlon between ih« institi. 
Industrial environment will be merely incidental . 

Je. In addition to the advisory committees, the Council of the British Columbia 
research Council was established under its Constitution; this was a c,roup of 
-.ìbout 20C businessmen, scientista and engineers in the community who were intended 
to ¿ive  support to the new institute. It was intended that this group would cause 
Industrial research demand in the community to expand. However, industrial research 

•• uai.d does not expand through friendly conversations; industrialists create the 
ternana for financial reasons and the best means the research institute has of 
appealing to the industrialist is by demonstration of results. This demonstration 
,ay be in the form of an expeditious piece of contract work for an industrial 

#   'lient or by coming up with a sound piece of practical research as a result of 
Lii-nouae programming. 

Failures in programme selection 

:<». A short survey of the industry by half a dozen senior personnel when the 
Council was newly established would have revealed that a demand for technical 
information and for trouble-shooting existed in local industry; that th<. economie 
ievelorment of the industrial environment would not support a research programmi 
financed by the local industry; and that any research would hav>- to be careful iy 
siimnod by the institute staff with an eye to gaining financial support; of the 
programme by industry when industry could see their practical value. Ihis 
approach would have eliminated many programmes which aborted before fulfilment. 

?..    Over the years many attempts have been made to utilise waste from the local 
fr re «.try industry. Much of this waste arises in the lumber mills. Looking back 
••' this time, research into methods of obtaining a higher percentage of lumber 
\'-jfL  the logs, thereby reducing the waste, would have been a moro practical 
•i\ proaeh than tryirc to find uses for the waste itself. As it is, methods were 
ioveloped for the production of gas from wood, a hardened floor-tile, a hurdboord 
; r va Lis and charcoal. All of these processes, some of which are quite sound, 
-till have no industrial application at the current time. 

Î     --^ü-tÍQn of problems of programming 

*1j   . The Council's answer to research programming has been to consolidate its 
|  -.iTcrts in relatively few areas - at present its lar-jest technical division is 
J  'ji-i'.iii£ on only three projects: marine borers, biological oxicatian of nieta] 
1  ."..! fideo and industrial -waste treatment. All these areas of rosenroh are related 

-fj   -  the industrial development of the immediate area. Initially, almost without 
f  -xo.-ption, these pro.iects were financed completely as in-house programme.:. At 

•< -m'opriate time, dependent upon research success on a project and tin- r.írunf- 
ia relation to industrial demand, industry has teen Induced to undertake th< 
: inane ine of each programme. Cne of the more recent p-rer-ratures handled in this 
'••' . -el a tea to the bacteriological letichine of metal sulfide ores. This ; ->v f"ur.n.< 
-•..'-an as an in-house research study in 1')^ and it was not .ird.il :ai J-;•'/'> thai. 

-53- 





• i O " tu Ul 
••• Km Hi 
• H t * lu 
MB      IJJ 



* f. ' 

i   : 

I    ' ' .      ".*! 

* .,  ,<•   ,   i     ? \.    L'      '•    I'll '  <•'•     •     !-'-v'      r,i I  :  - '"'' ' '    " 
•i.",-.    • ••      ,i  J- r  • • lt..       ."      '••'L--  ' t.:    .    •'   '   !"'  ^    • ' 

i    : ;.t.j    #t.».. r  ]'.-':   r  .•••:••».  j t'i-i.i '.i.x.^ • - _'-*• \: 

„:   '   j ;f  i   \| j , i -.i.i'.t.  i.  '      : -.-   '•'•• Ml     - '"   '';'' ''      ' 
,   u..   v r; ..    ;i.    o-.H, ;•   -     _-.   '»-'   '-r^.-   '•••'   • 

.,   . t,• •••.;   r.   il   i-T .-'-jr'->.   I :i-:• • .i r i '-   -j>   ' !-•    '•     ^ !_^ 

i, íinv.  -ii-j ' ; ••i* i-^ii ''>'•' ít!' í!t !    ,h'-  •- "     ^A' '"•' 

''.     Ih.-  t!-c».ni'-il   lt.foic.ut,i<ii. .j-rvi-re,   -Mhi .'tics 

•'.i,i  i-.- •»"•«. |.i-o,'.r'trj...-!-. v. j-.. .-t-J Kv  liiJ.^try -.r,   ^ :.-:•'•• ¿' :   ^   _" 

,,-^-nt. ot-.-rutl.      Fut. ,..„ Ü,- «r-rir   .««.ihaci.-  ;- '"J;'", _! H.\ T .,"„,; 

,HuU.,r>. a..-. ir^>*. »»•• Uilvr1wul":v;ih^^;L
l
n..:;..:;;;:'. 

„„ rmiil y,.,ir U- yar:   ü.-y   1«- not  -ii^iw.r  ii   * .,  -''-L''./|." ; T. 

'Ih. .•-«•  irt^rfinjwü -in    t-m..« H *tinr  «If-   rir~—   a- *'i'1'.'\    . , ",.,.' '-.   \   . 
l„»,.,-rmtioiial   .Mustio»,  Tor .chi.v.^nt .-»M  V, whi •>.    >•-   i • „   - 

,.uyiN-   for :u. í».JIV»í;IIII'. V«.ILK.V '••!   t.-fhM^.  -..-. 

.h- 

ii«««'irn ••!• r.T.v.trcti  ir».:U*.'«!:£i Kit«' 

l •  i 

¡M:.IXìM.    It- «ti-    Initio   . ••-   ••• «-••   ° ,,:*   l!';   ,ll:    '•;      •";. 
-,"--,,.i  h-..- i..-.», .. ì , v.!*  :...    ' M    •*""'1 lU1-"  •;•' ":'-;;;' 
...   :,.-;.t.    r«^rv.1.   t  .J   tri-Ut:    .-. nt iM- ^- •   •»••       ''.   \('-;; 

...  -, ,.v   .-.  .-IM-.I I   ii.  :.     ••*•.'*    '•"« '    til1'   ]t V! mv Ll ' .*     "''     " 
..„.,h...c   .-.-. ...j»-n.    1»   f.    •• - ^«-^ • •>    !< >•••»•'• "••'•'•    ';  •; 

„..   :,, -.-^r- •   :-•   U« .U   «     "    •••*•"•'•   -;!-    l   -',:: •••.". 
..,  ít„.    »„i or ii«   i :-:.i v >  *    --U »M: » 
,r,...1  U-t      r.:-..V  il'M,'«-!-.    vr.l..«.;      .M     .!!».  I'M'' ••• 

•,-:.V . >     it. Il )    .'îil.    t •        Hi«  '  ; • 
,,    , , ' r:.\>   witt.   î   . ufi ..,•   -II.    '•• 

K     -i      1   J.   v."4  Í 

! ;   -'.'   1 :• 

LI. 

„• ' li. 'Ill -.1.)'.><•• -   •' 

i.'.i' .      ' j;   t}.'     1''" : 
¡li-.    Khi'   -> «¡J:.- i 

; u >r;      ;    .,•!.),  Hit    !..rir.    i»-i-   ^^    ' - 

i [    .; -u   ,   -'l 

'I,      V.T.      '!. 

H.   . r.".t t  :>  •<•". •'   'i 
... ,.    it:  ^   •«.      M. -•' i.- 

i, 

,.,§      .,.   itl-,  .-,...-.ti.-.  M'H'   -.."   ' 

...viivk-.   tMv:;!.   it,    MontlT   .u-   r...^   ,-v   .. 

' I. 



informa 
.h. 

1- < .- 

cc:r.\ I uti' 
>i"  ,rivon  V' 

'PL.'     of   t-l 
•ri uly o 

•.; )r'i\. 

!n  lot ;!•-. 

56 Ihe  rate  if ehuiy.e   i- ' ^ed  on  tho   i 
onrryiiit; oui   the VOIY.,   | :U;'   L'.C  I or   .-ont 
inciloted   suuli-c -ovi /ener-L orerai in, 
operation,   ail   j re jeete,   including  thoòo 
nre given  individual  project  numi d'¿  and 
charging their time against  these projed 
established each month for -neh project • 
projects,     nit  .id lar voluto  ->f  ina^try- 
ititil by   ij^l-^   it matched the govoiT.rr.er. 
operating with an ennusi  income of $1  I:IìJ 
from sponsored work, mostly from industry 

•r i 

nd 
ot.c 
r    ;' 
lie 

•i 

Ln\ 

r.\.i 
>h! 

o i c t 

jti fini" 

.t.     : 

'.; ' r 
lh> 

y g   r 

î n 

•! t    ->t' 

Vf. Hov 13 the government grant money used? fcrieliy, . xpetditur» : 
the following divisions: (a) technical information service; tb) ssub. 
projects, particularly for ¿«all companies; (c) carrying credit fur 
companies whose new businesses are not currently returning ¡r.oney: Í 
equipaent; (e) financing "in-houee" projects and developing now •wo: 
competence; and (f) expansion of buildings. 

;••( fid' 50. Because the demands for money for all the above i teme aro net «-t¡ 

the annual carry-over of a surplus La  r ;ceseary, ns mentioned proyk..u.oy. T-t ! 
is currently carrying a total surplus of about $350,000. Much of MiL- v;i 
used for building expansion, which will cost about $1 million, 

t t. 

yj.    rupr-i.tly only two research institutes in nanndn op. rr.tr  r   •. t*. 
partial government support, the Ontario K^oarch Foundation an* \rh\ 
provinces  in Canada have research councils and mor.t ci   Unit, law    nter 
l-it nil of tnese are financed entirely by the lovorrro-nt.    It   ï    U, 
considered opinion that industrial   research organi znticm   '.u-rat-   t:ur 
when a part of their funds is obtained from priva tr    Lndu¡try.    «h. i   th 
and development of an industrial research institute M»*.-   Pp. k-rt*   >.\<^ 
the institute is obliged to keep the  interest, ff  In lut try up.ir-    ! 

planning ana op rations.    ïhe institute alsr han t.. Unni'   t-wi • • ì . :« e 
money r'or research ..rograirmes.    This  i3 gocd, uv *vai ar^h  iu or, .•/*••• r 
•xpensive operation.    It requires ver/ expensive perform. 1  and   *••'•«• '.v 

with n high oto^sence rate on Job© that novo v. ry „inculai i\a   oh-- 
success.    In short, .; good research orgunizntinn repreü.-nt•• **•    En-'   : 

expenditure cf money.    Support of poor research is onu <-f te^   lai^.t 
waste !. *.ey. 
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C.   Organization at the teehfiiop'. I^voj 

¡Kl.    For purpoooi. of organization* di vicions based on stentine -.ir-v 
recelai/.    BC1:C raü divisions of oppi led biology,  chemistry ^¡k  'a, •• 
engineering,  engineering, physics and technical  cervi wu, which   ^.'-   • 
iiJor::.u;.te..    •• rico,  operations  research,  rou'io t  r.^arch  aro:   l"'1^'^ 
However,   in the  f arfo mance of projects,  either teçUrr,, ^ro^r k--::M • 
research,   irteg-oticn of tho disciplino»  te ouoontiaJ.     If  thi.-.   ..;>-.'• 
of the mair  ''irtjef- .,f having  such diverse tálente un-e-r ,''i-[\"rf/i   •• 
However,   te having a  team approach on project.: the  rorpor.oit I i i.'.y  ff.r 
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í'ieus  ol'   economia   ivsca>a:h  and ou.ril.ur... 
applied   research progrnianoa,   it i.- also  ,M 
agreements with privato  l'inni   in Canada  a; : 
exploitation ci' processes   it  has oovolopce 

•.   ! . iV'ia;!'. 

aro   raU;.! 

kj.    In conclusion, the author would  l.ik_  to  sol lu' h ih    f •' ' 
for consideration in the establishment oï  industriai   s.aoasd>   ¡a 
their operation: 

(a)    The industrial environment must l'irci, te assossod as  i 
technological needs, 

11 

(b) Initially,  the institute would be a technical   informât Loi. sun',v-: ''
iì!' • 

making use of" the results of research done elsewhere.    This l'une i ion alio ¡ai p. 
teere than a question-and-answer system;  it  should engage technical  uoi-!    ah, 
visit industrial operations and who supply information on up-to-date ;•n»,i;a ; , 
equipment and products associated with the operations; 

(c) Laboratory facilities should be provided to fit the inductrial IR   í... 
Initially,  these would probably be limited to testine,  quality control   arni 
trouble-shooting; 

(d) 1#ion areas of applied research related to  the industrial devo loi.?, •ut 
of the country have been assessed and decided upon, roseareh programme;; l i these 
areas should be established.    Programmes having early iru.u a-; ü  value :l >uid la 
given priority; 

(e) In selecting personnel,  it  -s mandatory to have sound  t,uhaie-a¡  p ..¡ k- 
with broad interests and with backgrounds in industrial  rosearon to till  -li> 
senior positions in the early stages.    Although men with intermediate   a v.d.-. of 
training are suitable for testing and quality-control work, higher ¡aa; i • kar   's 
research require senior men wich more specialized  training, a .acia, tod  i ;,   au i    a 
technicians; 

(f) Turing the formation of the instituto,  care should bo i-xeivi.ru a 
avoid over-organization.    To ensure a good esprit de corps, "1.1  ioL.it i on;   ii: -¡. 
institute should have a real function and purpose; 

(g) The director of the institute and his  senior toehniea :   u.<      sharer a.- a 
the full responsibility for the technical and administrativ«.   M,-rUor, ol' th.- 
institute.    It is particularly esruntial   that  the   Long-term >v aur-a 
should be done by this group of men; 

. aroma 

(h) The need for eventually establishing areas of roseareh 
associated with ¿Iw main industries of the country should r.ot ì... 
the day-to-day handling of service and test work; 

i uro 

•;oia.d ¡a 

(i) The institute should te free frem i O I 1 !  1001     1. kau!   r 

(J)    Financing of the institute would have-  to  re eerrk"  a a.    i 
Government at the start;  private industry sh^.rJ  t.-  r.uuirf     * J ; ay 
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servicea on which factor!«« an<i  industriel  invest* i- ^ '   •    it '•< ,  it 
depend. 

In practice, mos* of the technical ¡robId» ençour.u rvd c»tii»c 
adequately by  laboratory  resero* »lone, but   l>wm<i   < ^p.UnMui, 
interdependent tervices which are therefore b*ei. vruvi u :  t.• •• M . ì 

individual rroblelM vary  fn* country t«   cm* ' r.. »»••<•     •«••• •-»    • 
the* are much the saw? and  includ.- feas Hi I it'   ctiüii-r,    <t*u 
projects and   their redesign \r1-en  indlcit*-:,   ! r— t r- . • *•'   • t ••u-ir. 
coating, applied scientific research   ,  n ne-..- ^r ie.iTuv.d i n-lu-« •-. 
raw material», coat reduction, adaptation prt*li«s, **tc. >    jlw.« 
layout, materiali handling, standard uaMgr, t«ctii.f   «nd .»us Hi-.  • 
trouble-shooting, production eoatin.: sygttae,   iilrarv -*m  .n^n-.*' 
and the full acd«m spectrt» uf production -n. inen-if.,   -«««d tn-M-i- 
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Ustionai   facilitile   i!,  (>) *-y>A m.   '•-•*:• 
institutes  of tua* couri* • i*=-s -  -.ihid    V,v,,,lil 

concert  LiKe  those o,' a  first-c!ai-s nudi."»!   . 
function patterns of otheia often rr^uirif.    i 
institution* on tre sar.t  r*tbl«*, iwwt, !';•>'-i 
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interested in a very :i»it«fi fteld    »•»•>• 

l. »je '     I » 

it »j       i- 

i t 

i 11; J 

:        i 

! r 
-   I> r- 

I   he i i 
if»       > t 

•,V  - :  i   !i   î 

« r 

It  i'î  shown that K   i-^-zuj,   'tie  -'*•   • • 
down this seiit.-'  KMI-.í:-   I,.»  m r'   -pt.-'sU/ 
dupli'îHtirn    -i'  '.njiliti.-ii  :.r.'i  t A • 1   ».<•».*• 
¡r.T.---*reted  inot. tu'co pvrr.it ihc     '••»'•*'   :' 

'   •  ! ', I   li  I       .     t . •' i ' 

1      . {     f     « t   -      1 •    I • 

United Natici» >ir«ewtl L «* In^p« 
Industrial Hest-areh Ii.jsUtwt». 

* r   it-i rv ». 

i 



, <-\ t  .  '"      I < ' . '.r,tn      ,      I   !    '" i    •> ' 

:r, i. h  î ,    . tu..**   >-;.'•'    ' :     *"•'-< • ' 

t.l .    r,f . t   • > f** r '      tri 1   ¡- > > <"*. • -i--'*' 

It t. r» .-• i ,(    ' <    ,. !    • r  .'      ! r ' ). 

. r«,T •  r   • lM¡n i i.      'i    'I' "   •'•   f r !" ' 

•.•it »i   ::tt.r<\ 1    ¡* *»*ii      H -»ii    •• i<i     f.    •':     '•   - 

, fii'tiv    j. rvífi«.'   t <,.:.; t. i*-.      <*'    .rM • r* v *. 

-,íH    t.<   l'I   »f..    ff.u.-t   <-«.»H ' '-'.t f •  »•"'  <'M 

t i c 
ffi ri 

>,r 1 )      -.Ti*  i  i' Ti r>»    *  <-! rr.ur- •     TI 

P...IM,'•!<•••.rit.     .;• fit        IH        •      •   -'<"    '  •'    •" 

.. ,f,,. t,t   ,.,.    ;.-t>. •!»"..••     r  rt    . Y 
t|¡r''*-   * 'i   io   " <»' \ r» ff« ! t      '•• »    '    ? ' ' '    ' : 

•« wlt.i..*< .< i  t •  »K.   'i- vi- i ir." t   -.' " «     ' -     •' 

to   -lit«   ,   U »    <•'!. !(»>;•   •     :     lutUl,   '       ti   : ' 

fifi    '<<it,.|.< K'.U.     r.tjfi-i r>'  . *     r-    r , (.-••t ,    i        '   - 

t >   i 

i    'V' 

1 ,       t 

;     t. .   I   ' 

•.1     .  fifi   •    ' 

nal 

f-tH.-.l   iriv< ; tr«-nt   --n*.  ' »•"•   K->- w<"-    i    •'   ''"': 

<-, .,  -.if. r.  i   t'n      •-    *' -    '-«»Mi'*   "•«• •'  •'    ''    ' 

• •    «   I    II    I, •   f      "   • '   •   .'!" 

.        .-,   1   ..   U- l-       '•     •    "  f       -''i   i(  ' 
fuir  oiifir «i   t'',v  *"«•*' »• • .     - .   - .,.     ..i ;..      .  » 
i ri.í it.ftt 1>-  t'   **•«•    ,; * ' • 

i * , * • »       .. > (   -.r.      • «li,- * ». al 

«!o«.-Mt    »  .. ;,f.,lo      J   .'   .   ••!-'     ï^f"* 
I.   HUfir.t:it  l-i v     .f    •  '   ••*      '"-   **    «'      • '\ .t,,t      ..„, 

, ,.1-t e itoti i?.',   'i'    ' ' • '   ' - i   if 

,    »-i jc-ii-ir m> i '        ' *"' *' 

.11       • . Ifl    í     •      •*«!.. •     ä SVf:* !   ••••"'   '        ' '' ' 

,, ätf ,,r.-ï    u- ' -'  •* • '      * r   '''    '     •    '   - " 

. V« fit 1.-. 11 ,      •   i-   ' 

.-'.   r •    i •'" ' 

. ..« .   r- 

iî'-Ct   tí*- 

'.iVlfcC ' 

,   t • » 

•JS.»I      .t 

t *       » 

t.-    t ••?'   •••• 

v-, .j|w*U-.   •»'»    ' '• • 

lit * »Pili* \ il n ' ' 

,   .   »t ít»¡»i» i. J    î,'  .   ' 

-, :i     .1   •»»•   ••  ' 

; « .   ,t »it    f <    - 

i ' r- t   * IMO» t 

.vl.    :.\.-l fl.l      '    ' 

•il.''.        1     -    •      • 

? \ i       •,   Itlt t >. ' 

»r • t • • 

t ! - f   • 

-     :1l -   .   t 

.! ? 

.. •*  .ft. 

'h* 

r»*l. 

t  i    s« v« ì»"-i«•• 

.il      '»-    ' 

.! ,;-.   • y   i 

A f « 



Ih.       |U. .: ? e  t.r    :,!'»     '  if: '   !   ' ,        -     : • '• '.  ! 

the   ;•..<<*   (•» i rut   Iii't-r«-..   - L • t : -s L   .'.-tr n ••)•.   ti,     'eit- 
'• v»*ic t tnent    leserves  ecrir.t u<irtt luti  l'or  .; .eh    i  Pitv 
i!.     AlreiJ\   r,»arly  '•  ;-iv.iv  of  th«-   I<"''-1< ¡ i •• 

i¡,!J   R'*-!,('• ß,    n>    ì r .Vf»ì: t î r:o   in   institvit t .'   ,      ' r. 
t,<   i f-r forni fur  ir.dudt ti alization ih"  rei»'  .t,V'.- 
n  pr*-condition  l'or  ta;.e-nffi     "Tr. fet   »h...   .-Mo 
s^eb-ty must b*  able te manipulóte  ini  appi.'  -   -r !   ¡r; a  eUscl  .- 
b»-   »hie to i-reate - mrdern science and ur^ful   ccst-rcd'ieu.,    inv« 
the »ethod-   Hffer,  and since   the limited   technical  re rs cur tv s  IH 

several ways  at enee,  at  this   star,e eat'h  country  is   lar'eP;   iti' 
oPatever type of institutional   inst runt-ut   it ir. a y have  .;«->].. -ctej. 
fuse  it  truly fulfils that role - or is evvn capable of it -   is 
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.).  The »c*ney stent on the institute itself is the least of what is • t ¿ta t . 
Ihe »or« important concern, alonp with the allocation of scarce technical p» ìrunnel 
¡a th* allocation of function:  in other words, the gamble that, the country hit; 
selected the ripht type of institution. one has to reckon the cost to the 

country'.': geonemie propre»« if even a few industries fail or fall behind, or a few 
petenti«! n*w ones fail te saterialire, chiefly for want of the techno kyicnl 
insurance or catalysis that a fully effective institute mipht have providei. 

' .  This discussion dees not concern the scientific and technical work by itself, 
h-'it, rether, its creanisation for a very specific purpose. It may cerne as i 
surprise to sot» that this Seminar is dealinn with a comparatively new field, not. 
rr,)y for the developing nations but for all countries. True encuch, 'he appliel 
researcher or inwntor gave the world the stone hatchet, the wheel, the indurvi al 
revolution, the telephone, the airplane and the zipper. But cne honour« individuals, 
net- research institutes, for th-»se and most or the other scientific leaps that 
haw filtered people's lives up to recent times. Organized industrial research, 
•a it is currently known, was still in its infancy no »ore than fifty years ano; 
in fact, -Tsrit of its phencssenal institutional growth in the isajor industrial 
nations .us occurred since the mid-19001 ¿, when the broad mixed-crour approach 

hegttn to tak« hold. 

In the iev*.!©piwj countries, it is mainly within the last dozen .yeans thai 
«!»ril industrial research institute» have bemin to be introduced at »,il. .Mme 
published national development surveys recciur.ended them as early tin V^ >.  sj  and 
at least cne premising independent start was made at about the saii.e tuo- .n 
$*>  faul«, Brmtil. Probably the first to operate on the present-d^y pattern vac 
immétta  votant .irlly by a visiting research team in Mexico City in v/M >  and i.ooi. 
afterward another was organised % the privato industrialists in Monterrey, ..exiro. 

»vt iespit« these prototypes, little »ove than a decade ago the role oi such 
institutions as industrial growth catalysts had not yet been recognize 1 by publie 
**wlei**nt aWiCies or technical assistance organizations. Tn this the tunar.,. 
point esc* only In 1951, with the first of a series of reet.iuner.dat ions by •«* f 

it' W.M. iostew,  tit« Stfttlf of Econcatc Growth  (Cambridge, Cairbrid-e Univers 
mHmtmwSSmmmmmmÊmËÊm^ma «Il1 

i ty 

Godwin, J.A. Hcpkins and J.A.  Shellenberçer, Technological  nnd. Sconci:, if< 

Survey of kramtlm  Indugtries  (Buenos Aires, Corporación paro, la .;.cff.o«., - 
tnle?îa»Mo; Cnicagc; 'rLurlesearch Foundation,   19U3);   r....  ^.dw.n, 
;-:.K.   I'elson and H.  Vllasenor, Technolcgical Audit ,:,:^e,l^fc^ii^¿£i 
industriel   'Penco de o'xicc,  o.e..;  Chics.oo, 
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written  from  the  :>roí (--,ü i oriol  foint   ol   viu,   'o ecritrirut..      r«    ti«     t 
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u mere  studiously   imi art i al eataloruo  of  'he   /• riou.-   al t»-' ». •* i v-    "   *." 
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no*« is mìwm* virtmU* ti* saw - f«r :t « «,•   . v. n.     i    t 
only fcy ufcat  it tatò* te- â«v»i*î »ni ^«r*t* *< .*rh ir« uat.i     -«•«* 
awl fcy tí« »tuna »tortai« of fi*»** *t*«ì*ìii«M •«-«+» i«"-* n-'*»-~ 
inwipfciy Aww*«rì»» * wmtnr in M» ~»rly «t«*!«    f >» »*«.*»t 
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»HUAI« IbwUy» <*i%« IrfMWttH» «i the fact that »et   „i tfc.« 
cattimi fttía tíamá f®r ptftiwlaw wilc»*tnt* fr» **»*• ^ *»*•• 
fw •»*• Imi »elirt •*• *«* wmmtwm %» é**tail h*r«* **«*t *h*«f **<w *- 
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-ctuallv  represent different   past stacks or  ,-eoersr.v  tl^.i,.   . 
"'*"**"•' , „*> _  j.,».-.  i-aefiiirph  organization.     i-  fc^r.»-  *- evolutionary advene« of RA.dern lesearen ..r,.,i,i^. 
tuTuncc-ortirmted .frort, of different a ,<.,«>** ho v. ;,    -t u 
unfilled  »PS.     In others the iiluation   LB mure  hvoi-.Mi- .     .»,. 

»ither » brc#d or restricted clientele, aiw c i.rmi <-it!,r ., 1 
UÎÏiîiïS portion 0/ the needed service. . ««ti^s ^N. 
IcViviUei outside the scop« of the prêtent „iscu.sicn. 

lü.    these  in.titutions ere also ¿».own by ., ,c..íibl;   cat^u.- v.*. •   <       - • -r, - . 
but herHhìs paper will avoid  Tine semantic diathetic•  »r.J    ^•••^   • 
SÎ.. of ac 'election.    Fro. this standpoint,  It   is  ^t.-rial - . •• -   • 

i« applied rateare* a« ^ " ^fapîropriaïed for a narrower *«,nin,'.. i* 
0.^^-Tr^rî^rn^re^ r ** ««« ***^ ~* 
¿¡cUdof any tuch institution, whatever its type. 

^t Ypyi i^tfthti p**«tfcfe *«•*»***» 

l9.    A calete .ingle inatitution to dUcharg.this^^^»¡^ 
¿1 of the li.ted services worKing ^Ä •S •¿•r ecBi,in.tion of the« 
bringing to bear on th« ?»^^îf and îoïSloTî and fully prepared to deal 
NT *• Wi«* for C^ÏÎ!Ï%^clticnf that »ay have set in.    There ,ro ,ir*n,ly 
at one* with any unexpected ccapUeation«•£ »**       leadlnr industrial cuntri-.-c 
1 tai such inatitute. in ^developing countries    in lead   t    ^^ ^ 
there are »any, with «Host the •«•"•* Jî.îerTiS of experience technical 
le., needed because of the vider netlujal «•£'•£"_ £ J entirely ^«i,. 
personnel),    ^though, strictly spea^ng, their •- w„t by th, 
£ the industrial and ^"f"^.^^ have beccae the u*t-:.nc,m 
tern «iirfuatrial re.earch J«tlt«te. ; since thJ ^ thf;y a|.e 

SuLs^ferr " dÍStÍnCUÍSh tht" rrím 

•everal »ort limited types. 

fer all Miüa of lndwtry ^ ^^¿^¡1«« of physical facilities and a 
^ethnology.    It therefore »ainta^1 »   i « Jf^f J^^ of the 

hi#iy diveraified itaff, *l* ^^VtoSiae problems, and also makes a more 
inSréiteiplinary ita*»«»* Prif ^^^ Mailable tô each individual 
ec^rehensive array of e^^nt/c^f ìoth tn finding solutions rapidly and 
¿&m.    ^£ ££%£.*£ SS Vtu^in a develop^ country 
in doit.8 so at th« lowest e«a%, ana   * voluntary use of the needti 
produce« the secondary advantage «VivimLlHccui temed to this form of 
Uchnieal services by industries not previously accuse* 
expenditure as a normal business cost. 

•l»5- 
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'!•     /   factor  Uv.í   has  ccntribuU-j  t.r   th^   ;.•</. i h o:' thj.~  t.vj e CI' institute   is 
that  salar m dee;;   -n  industry» .  probler;,  lie" .holly vi ti: m ene field.     I.   is  rare, 
in  fact,   that, even a  purely scientific predict lie-  entirely within a single  field 
of science,  and »-ven i.   it cieos there   is  no assurance  *hat the specialist in that 
field will  always be  th>; one t« have the  first  id tí  for  its solution.     But in a 
developing country,  esrecially,   it has been  found  in ir.vtice that the greatest 
number of   industrial problems   involve a  composite of several of the listed 
services,  and   ineir contributions are  very interdependent  :-nd cfter. 
indistinguishable,     i'any time:: the  industry  is not even aware of several of the 
contributing aspects until  they are rointèd out,  and if the institute's knowledge 
or  interest  is  ccnfine-i  to one field  it  is  li/.ely to miss  thee. too.    Ine 
importance of a cemposite technical service to investors  is,  if anything, -acre 
quickly apparent.    To be of any practical service  to an industrial development 
bank, an institute examining a proposed  lean rroject obviously must be equally 
ecapetent to deal with its scientific and its cost and production management 
aspects. 

22. Anything offered as a broad technical service naturally must have, even 
at the outset, a certain critical mass of staff whose combined training covers a 
range of fields.    For a country having a severe scarcity of trained technical 
personnel, this means putting quite a few of the best ones into one project.    On 
the other hand, far frcm depriving other undertakings, their services thus become 
available to all and can be more equitably shared by those who need them - with 
much less likelihted of their under-utilizaticn throw* narrow assignment or 
miscasting.    And it is a well-established principle in this .and of won; that 
the output of such a mixed group, using the team approach ur.der need leadership, 
eonsiderably exceeds the ecmbined output of the same men wonting separately or in 
narrowly specialized groups,    when one cenpares the broad industrial research 
institute with its alternatives - any of which must involve múltiple institutions 
to do the same job -  it  is evident that the broad institution can make the most 
efficient use of scarce personnel.    Not only is the potential output Pe- man 
higher, but it takes fewer people to staff one institution well thm *o staff 
several at ail, includine the multiple administrations and other unavoidable 
duplications. Ae 

23. There are variou:. other advantages  to the multipurpose institute    orlv a 
few of which need be mentioned.    One is  that the local staff receive* «ell- 
rounded m-plant training,  and acquires a irere balanced concept of mode-r" 
industrial technology.    Another is the greatly    improved chance to discover the 
line in which the  individual staff member can do his best *,ori;.    In the rhvai^i 
plant there is far better use of costly equipment,  since manv of the .are 
laboratory and Pilot-plant rieces are required -or problems In different%laid. 
but are actually used only for limited periods on each  job.    "orcover    th   I     I 
institution, with  its pooled support,  can generally afford surerW f^îmîl» 
which would be difficult for any one of a jtrtur of%rM>r cr'r-rc'«¿ }„!" • 
As  a notable illustration,  one comprehensive reference library of iídU/í 
tedinolo©' with a  single unified card catalogue  is  infinitev raro ''«.t-ñw     , 
cheaper too) than a  scattered assortment of sr.rvUer caes.   '^   "     ' l 

2k,     The foregoing refers to certain advantages of one vir.,i o^ f.ntr,'-    + • 
Most debate about the relative rrerits of centrali iati en ^  Z»•, "-^ 
stems  frcm the  fact  that  either can be ovpi 'cr^      ">--•.   •>.-!'•   "-^-•;l'1--'i?'vt icn 
usually realised  at  sur. e  op«imur  point,   an:  ir.  tr.e  r-r^^li-.ÎW, 'l'"'' a  "   iS 

exception.     The effectiveness  of a ir.ultirurro-c  ">••--+ ;<'.V'" r''"   '"  ''^  : lrA-   no 

'      ;      "   — —    .ncr-asr£ • itn  the 



breadth and  completeness  of its  rervicej,    ni    •v^r. •. ith  .-i,< . •• .    : ;     •>:,.• 
yet there  is a level -  not of completeness but  Lì'  si.-t   -il^.ti.   -  i •• ,w i .   .¡¡-. *•!. 
productivity drops and overhead costs ¿o up siu.^ly.    OJKV   t r -.»-.- « -    ¡^..n •.••  ,-.•.<. 
al£v   be induced earlier by such contributory circuit :i;ivs  -:,-  :>::  ,.,.'.   •   .    i. 
choice of administrative method, this optiir.uii level  vurie.-. 

25.    The problem is one that need net trouMe-  any  01' the  .i^^Liu     ^. M ;•!.-., 
however;   so fsr it hes not,  unless for reasons other ttu¡n si.u-,  t.ece.i.-..'    ,:r.   ii\ 
it is not encountered except v;hen such an institution become L--  u-ry l.-uvt .     ih.- 
truth is that the secret of its success, the mutual exchanft- uni on ^ -1 ..it i i i. ¡i 1.1 
of ideas resulting frcm men in many complementary  fields woiv.ir.«' u, ein. r,   t, 
effective only with close,  informal day-to-day contact,    it  UJ.M ;; \ \*-v\  in,-»-iiicu;-. 
administration indeed to preserve this asset if an  institution   -re••:• ; ,. l ir -    >; 
to begin to acquire the familiar departmental barriers,  intramurul  í'.'IKüíU.S :ti..t 
red tape that go with bigness.    Bureaucracy is the mortal enemy of cititi /• 
research - an enemy that must be kept in check ev*-n in a ;w L!   . n. tit m ;< i¡.     il. 
tftam approach, above all, is a personal human thinr, that finrtt  t-.   ltpi r- -i : y 
officiai channels Of cemmvnication and inter-departmental ce-o id n,.-it m,   ^inr-.n t... . 
Happily» it has been observed that the problem seldom occur? until   -  ¡< ••• i>-t*i. 
institute's staff grow« to around 1*00-500, cr several times the .-.¡..e  n  . i;,   t.i 
be reached in the caning years by a fully operating institut,«  v.   \l\.-.   . ¡n.i  -.i. .-my 
of the developing countries. 

86.    It is never really necessary to reach this problem star»5.    I'  and wi-.f-n 
indicata 1, a single institute can successfully introduce ¡1 de ,-.r«•«• ' f 
decentralization by operating a branch or tv.'o in strate^ir. 1 teat uns,   •••eh ;;,¡rly 
broadly staffed, and with a certain amount of interchange of special \.-r., 
equipment or staff for best service and economy,    "ais is fens ib IK vi thin the 
reservations of the preceding paragraph, \.hich implies th.it :;ueh  ; l rrsrich murt i»< 
competently headed and allowed a fairly loose rein cr the purpura will »••• ^ -f. at. d. 
Alternatively, when a country's rate of industrial development. •••irraM;-. tm re 
service than can conveniently be provided by one bread iudusuwil rt-;-,< -u-rh 
institute of workable size, there is no reason v?hy it cannot have twf   tr r.or-, 
operating independently, again strategically placed  in the  •re-;; of r.r-tte-t. 
industrial activity.    Either solution involves duplicaticn, but  not •.•:,.-.i.-i ni 
duplication in these circumstances. 

Pividlng the functions 

27. Sett* countries have developed a pattern of vhat mißht be called medium- 
breadth institutions, no one of which attempts to offer as complete :• servie- as 
thote Just discussed, but whose respective fields are more or less ccff.plcmei.tary, 
so that when taken together they »ay cover all or at least the greater port.of the 
needed services.    In one or two eases, they auy have been planned that way irr m 
the beginning.    More often, it must be acknowledged, these patterns have tampty 
grown piecemeal by the progressive appreciation of still-unfilled needs. 

28. Typically, perhaps, the first step may have been the establishment of, 
genera industrial research institute, but one designed  in the ccnfuienee u»ut 
the most urgent industrial requirements could be met almost entirely vu „n .1 
program** of scientific laboratory work.    After seme years ol operation it nay 
fca-e beccme clear that neither the industries nor the industrial ban*c »'"» " 
investors were always able to get quite what they -anted, ^UfíJf ^.^   ^ 
techno-econcmic questions and the business technology of production pK-nrnn..,   .m 
•hir may have led to the creation of another  institution  sor  this     u,t ox 



•-i:u;t*ner..     Ir -.-.,•, -ith  the appearance cf another gap,  there may have been a 
-•.•r«rat.i  projet te devel.p standards   Per industrial  products, and perhaps yet 
ant.tl.^r fr-r scmefhing •:Le)   irJ   so on.     Tl.fr pattern may or may not have been built 
if»   preeirrly thi::  uruc-r  in every cose,  but it has usually started with the 
I -it oritory  i'unct ¡.ens. 

).     kt\  interesting peint  is that  the piecemeal process is  also just about the 
w&y  th* modern multipurpose  institute  first developed - except, of course,  that 
at  «arti staße the  further related  services were merely integrated into the original 
•»prliH research  institute structure  instead cf creating separate new institutions 
f^r  tl r-m.     In fact, to the extent that  the integratine process was  first carried 
wut   in certain of the large industrial nations, .here  the broad research institute 
< ruinated, most oi' the services  subsequently added   in those areas were already 
. *p«rately mailable from consulting firms,  and still are,  but were found to be 
f.»fHlfi also in closer conjunction with  the applied research work. 

JO,    This paper does not speculate as   to any country's possible reasons for having 
f£mamn the divided-function pattern.    Doubtless they have been good ones under the 
articular circumstances, possibly compelling enough to override considerations of 
«?ff tuiency.    The system is workable,  and -¿hile for most developing countries it is 
Uaa to Le favoured than the multipurpose institute,  it is probably the noxt belt - 
so lung as the divisions are few and do not dismember any of the principal 
categories of service.    In such cases,  it is essential that the separate mediuat- 
brvadth institutions be  in a position to work in close collaboration and very 
often on the sa»e problem, which, ©f course, nuestions   *hy they should be separated 
»r» the first place.   There is seise loss to each:  the applied research suffers the 
Boat, as its direct link with the realistic business aspects of industry is 
*<>ai<.ened, and its work ccnaacnly tends  to beccrce a little les£ practically oriented. 
There  is al se a natural tendency for each separate  institutio.1 to attempt to 
solvi, an industry's problem by the means available  in its own field, and  to 
avvi J calling, in the other except in extremis - a matter of pride which  is not 
conducive to the most complete solutions and occasionally may even produce a 
¿ r« <ng, one. 

si.    A division of v/urk now more rarely seen then in times past involves a 
sparate,  j-liysicnlly isolated   institute for each different field of science:    one 
for che«ical problems, one for physics, another for metallurgy, etc.    This has its 
r*ctg in the academic approach,  especially oi* an earlier day when the demarcation 
Ì tin«? between the sciences were thought to be for lucre distinct than they are 
Uday.    Traditionally,   it  is more closely associated with fundamental research, 
where it may persist longer, although the mixed-team approach is just as useful 
h»?rtî and  it   is doui'tful if in  this ag,e any imputant chemical research institute, 
for eKO»ple, can operate successfully without its staff complement of physicists, 
eng.ineers, microbiologists and  others. 

V.    For applied  industrial research  and development, at any rate, a pattern of 
•«Tarate   institutes for the different  sciences cannot be reccirnended.    One may 
safely predict that where such  institutes already exist, each will gradually be 
forced to expand  into the fields of  the other   until eventually they become a 
8ft  of parallel broad rt-starch   institutes serving their respective ceo graphical 
areas.     As mentioned earlier,   experience his  shewn   that the problems encountered 
in   industrial research  scarcely ever  lie entirely within one field, especially 
it' they are car.-ied through to  the point of practical production.    Even  if this 
\ K've not   so,  •   developing country seeking :c  accelerate  its  industrialization 



could not afford to sacrifice deliberately the acknowledged aavanta-;•>•     .'  :'••• 
interdisciplinary team- woik principle.    Consideriti', that  this tear::-,-    ,;,iva:,t .,-.'• 
can be lost within a single institution if day-00-day personal  con; act   u n.oivly 
impeded,  it  is  useless to expect  it to be achieved between the star 's .f separate 
institutions miles  apart,  regardless of any rupro~t\i  ce-rrdirnti::.-. mechanic. 

«     One further form of medium-breadth institution of .-hich there ¡in- .-•. nur.ber 
of'operating examples is a type designed to serve only  industries below a certain 
site, but usually without restriction as to their nature.    In this  -roup there 
are seme known as small industry research institutes and others called d'are 
industry institutes.    The meaning of cottage industry is fairly well understood. 
The term "small industry", on the other hand, is at beet a relative and arbitrary 
one; what one country classes as a small industry may loo* lar^e in another. 

jk     So far as concerns the particular list of services discussed above, basically 
there is little to differentiate the technical needs of small, medium or larw 
industrial enterprises.    All can be, and are, served successfully by the broad 
industria research institutes, and frcm thi, standpoint there seems to be scant 
notification for creating a separate institution to serve the small ones.    The 
Tit distinguishing general characteristic of the smaller industrial undertakings 
S not thattheirlroblems are so different, *.t that they are te,s aware of them. 
SineTaost«¿all industries are hoping to btccme larger, it is probable that they 
« LTelpÌTStter by an institution equally familiar with operations of the 

next size up the acale, rather than by one specializing only in smallness. 

«    Cottali« industry institutes are virtually outside the present discussion.   Any 
îa^îory^r«.e^h7d«vtlop»ent of équipent, or technical advice needed by or 
fortíetaMfit of cottage industries can indeed be supplied just as well if not 
£2t«bv faoregeneral applied research institute, and very often is.   Hcvevrr, 
fcoïU. üSrÄtK frequently devotes f V^r^Lan/I^ 
to nrcàotin«, organising and teaching cottage industry skills, a^istim   in t, 
ÎalîTpro1ucS%d similar activities unconnected with the foregone list ,s 
ÎÎÎLîL? \.rvices7and these are its principal justification.    Ordinarily, v..en d 
tíS^^^i^rS^^t^ industry it is for such purposes as  ^-.ein« 
S uMer^ploy».nt,Renting substandard farming income » *«f^¿¡J1 l* 
notliewed a. part of the industrialization P£8J—••   * ^ ft£   ^ ent 

kiries íerf inwmted.   For certain objectives corta.* industry h-S 1 .own 
SSS'^K i^Lr words, but it is not undert^en as .direct road to 
industrial development and therefore need not be of intern nere. 

Narrow specisliíatioB 

36.   Finally, one must consider the type of J^^^l^^T" 
is limited to the problem, and development °J^.^r^^ %.0Í¿ or category 
product or local raw material, or at mest a cempaiat.vely narr     g     v 
of industrial activities. 

57.    Ever since industry first awakened to the^¡-Ì-ri^tìr^^'ht-^b^r"^ 
(not such a long time ago, by the way) **" ^"J^„t^s, «t a time -hen 
'airly cemmon throughout the world.    In the industrial c" ui.       , ^„^t,- fairly cenmon throughout »« ..-.—    — 

many of the most progressive enterprises be-an to in„teL    - 

49- 



.   e ••  • ,-t .!   ci ¡C)    <Au -e   instead 
of their own,   the  cerni.»•!. in,' member   ; -:i:."   •'       !' '•      •   ''        ...        ,.»*•-   nil 
to associale  themselves  ir. jointly sur pon.::,    r-^-ji^r.  > >-- a 

,     ,        •      4 >,     „,,,..-,   (-"--•ral     nstance  tnt members.    A few industries have   lone roth-   i'¡¡.   íI.   .^- -oie   ....   t-c  ^ • ^  ^ 
specialized   institute has   represente!  yr.  ol-<,  rons-rv-, • ive  indusirv,   .'.   • _ 

ii •  -ji- •  ft ill   t'aita;.'    le  spena adjust  to charrán,"; economic  patterns, uhos- nemb-r.,   .*.n   .>inx i...     ^      .,,.;es 

very much on anything so n^w .-¡s  •>   re:;» ••jrch   :• i - ••'!..(-.1 .     ••"••-   ''   " •    u'A'"',."..„ 
,,        .i., ...  .  . ,.,[   ir   IIPFI;      . !ifu..s trieb 

have chosen joint research  ¡.ecause   it "as    {:>• •^•n<     a.   ••!<-• -       ^ 
made up of many small enterprises,   li,:e  laundries   -3nd   : r.y-cleaners,  eacn  u . 
small to support a substantial res-arch pro räum«  or private  Iterator,   of   it- own. 

58.    New institutes of this  ,:ind are still feme--,   ir.  the  industrial countries now 
and  then, for the same reasons.    Heve ver,  they show a yrcwiny tendency  to avoid 
their  former  isolation,  in recornition of the r,dvanta,-es enjoyed by the broader 
institutions,  and the increasing ccmplexity of  facilities ixeuc : .or modern 
research.    Seme of the newer speciali :ed institutes build no laboratories of their 
own, but are merely paper organizations which contract with one oi  the large 
multipurpose  institutes  to carry out their selected procrawnes of research and 
development studies.    Alternatively, seme others have arranged to build their own 
laboratories directly on the ground of one of the broad research institutes, to 
work in close    ontact and to share certain major facilities on an agreed basis. 
Private problems of individual members may then be handled either by the 
specialized institute or, if more convenient, I y the affiliated broad institution. 

39.    It '„-ill be seen that the specialized institutes are, in purpose, only a 
step removed from the private research departments of individual enterprises.    It 
is a fairly large step, however,  for in practice they have encountered certain 
ccwBOn difficulties quite apart fron those caused by isolation fron related work 
in other fields.    Having to satisfy ail members simultaneously for their nain 
proßraame support,  they usually run into internal political friction i    they atteipt 
to give much of their attention to the special problems of individual member 
factories:   seme institutes even find it necessary to exclude such private service, 
Yet to the individual producers concerned, these problems are likely to be the 
most urcent oner;.    At the same time, interest in the  institute's broader community 
programme tends to be diluted,  so that when it has  Jeveloped seme technical 
improvement of cenerai benefit to the industry,  there  ^s often much difficulty 
in persuading the individual producers to odopt  it.    Duriny an information to-ir 
of a series of these specialized research institutes operating in one of the older 
industrial nations,   thus last was one of the most  yeneral complaints heard. 

kO.    In the newly .uvelopinn countries,  the narrowly  specialized  institute needs 
to be  very cautiously considered  in each proposed  application,  for there are times 
when it J s genuinely called for and many other  times when it is definitely to be 
avuided.    Against any argument favouring such an institution (and it will be shewn 
that occasionally there are compelling ones) must be weighed the undeniable fact 
that it is the least economical, not only in physical investment and operating 
cost, but   in the use of highly  trained personnel,  both technical and administrative, 
of which no developing country possesses any to spare.    As a good worAin^ rule, one 
»ay say,  therefore, that in such a country no narrow  institution of this Aind with 
its own separate research facilities should be established unless the particular 
circumstances permit no satisfactory alternative.     The corollary is  that under no 
circumstances should such a country attempt te meet its over-all need of industrial 
res arch and develojment by a planned mosaic of such narrowly specialized 
institutions,  each for a different  type of industry. 
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at least one or U«i  sue)-   . n,i' ' ' •.' • t.  ,<r. 
related  tr  the   trad i * icnal  ! v." !<• v- U • t:> > 
familiar historial  </'Ccr«-t»ic   i. rr;-ì» *.<'»   - 
of one or tve mnir.  ITI" I •--' i  <" 
both  the (îr veranan'   M. l M-   T-\ i ..- •• ' 
welfare of thés»- .viiio.-l   4< ni •  :¡':---.   ' 
fron blißht,  tht-ir .M1»T UP«   m.d   ¡ .M^..« 
the needed research "a    N- rartlv   n.i ,¡-ii 
lare« part agricul • urM.    '¡he ì:<Mr,  »..'i 
crop ßrovs;   but er>Ci   ir;a:n cctrir;'  I i + V r ' " 
Thus» hwftvtr desirable it. mi.-h i   te u   ovni!:.      .rt   •,••••: ..!. ¡ a 
Institution,  in Diese special cu c\jrst -ne«..    '  r-    • <   ..•!• .•"'•• 1  »»<    i"»     i   « 
and at the sane time the vol--r* or -or,   ••• l     u 
amply warrant a geographically separate »v*t  rei 
if alí¡o a broader industrial research mai .luti     "iil.v 1* , 
it handle certain of the tscrc transumile rrciltfcv • i. •« •••i-n-n-t  ¡«s if n-enuti* 
of it* «or« eesipreheiiaive facilities. 

Ug.    Inhärent in this situation  is n  iilensa that * ver    dt-vt-l« rn,   OMíIM »•>.• r-.i..»* 
solve for itaelf.    On the one hand, the  iEruviv.c* -    th«   .>n*  * r t« •   ìr.-.ii. 
producta which »ay still be the  life-blocd o.  the -con*.»y   '.'11 r.-em t4   .IHMHV 
a proportionately heavy research ani develoiaeni .-ff^r'  on theci- ecimr.h' i-s, «?wn 
at the expense of other uses for the 1 issi ted t echt: J cal  ivrourctiä.    i>t   th»- oth*r 
hand, thia utter econcwic dependence upon its trauiuorKÜ rain producta  i.s 
precisely what such i country seeks to end, through iiviu.nirial .livrrsiruntiun 
as one means.    If the »min products are allocated a   '.rfft-j' -haiv * i  tht   nsmrch» 
will this not tend to increase their dcaünance ina Lead ri reducir.,   iti    i    i»t»> 
long run, Should not such a country's  industrial restai «h be nined n-tr*   ¡ r- 'nil; 
at diversification into nev fields,  instetd uf beinr appert lctwd or. •!•«- Urn 
of the unwanted f fff u« QUO? 

k'j.    In any event, v.-hile the distinct clieaUc :n.».anda cf tea ,-nwt,  .t< us« 
•ountaina veraus rubber fresi the lowlands mi^ht justify cpt-naUífi n:.-.t.-». 
institutes in a country ««ini y dependent on ll««s*- wiuctr.. en*   f-u-.:    hi.«   - 

..•ir.'-i < r .• t-i.   . .t .*•.• equivalent defence can be offered for tht- u.l.ruu-i .   .,   • 
so often proposed and soaetisies create!   .n levalo- .i.    <'*••*' »•»* s.    .   n¡  • .«•.• 
study and technical assistance produce tar.;   -n »xi«-»-*   'Vi: - ,¡i'v-      >i    • •< 
prospects for scuse specific local induf.t.y or s<tr.e  ii.e» !• •:*•,!  b^l    ••   r   ]•'•<•»• 
and it would be remiss if the fiiili».:s Uilt   t<   : tr*-s.- th.    «|. r!--..-   -       ^ 
research in the subject;  but -  \.o ^ hr.m M -  i    -oui ¡ :;-«t. '    • •    « > ^••   "^   > 

f)f auch a «tudv that does not reeciraer.d thi f.^taMial"*.« n\  •     •- í.-I-«I:--' ••!*'/*" 
reaearch institute for the purpose.    P.rhiT^ it  is M.<   .ir.'Vir.-.l  Mm'      »• •  h. 
qualified specialist in any one particular rrtd»-e  , hi^ -M'-'t!«-».   ^-» 
narrowly and intently on tus subject se it e.ust. i* , -he .¡i    • >     '-  .•** •       • 
scaswhat a»enifi€d proportions.    Yet th. aeiv «.i-« i '-r r-:- am. .t,  .    i .« «  
hw-rever, isroorUnt, does not of itself aeim timi  -t .»pr,r«t.   .r«   .--M ». »^ . 
required, nor even that it is the most ai vanto/¡eu«   •».    »•• r..»n.'   •  ;    •'' "•• 
cases  it is not, in fact, but certainly the i.rf.jo«-.  r-v t.   •« - » to   iot 
i;ncwing this, for the best expert on pair. .:s   er • or ce,nuf   f  • .- r. I.«   t, ». 
happen to be a specialist on research orv.r.iz'jticn. 

M*.    Keeping this in mind, a dev^lcplrr cuui.try    n 
its industrial research and   -«veloTeent i lor= fir.--.4 
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te 

u|.  its <vti tpfimic- i   '   <*   litu'ü,   Hit' in-« I«     r*». 'i*-.* 'M rt   ••    "-Ml" '  *'   <he 

.hiustri«* < I" the    ., :. iof-in.- oc;mr:.r   •»  r .-   >-• . ' nt,^   -11-.  rUrM.^.ntl 
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avoid   Miri,n.„hf».     i^  rct.fr»-   "."ft:.  "•"  rl-'""   ''•    '*   x -rc-     i"'nc'    "hM   '^  l061C 

Bust   I»"  cxaimnfil  B!wi*r  eloari' . 

M„    («H. muât   not. b'-crfr-  ~o o!-a«<33<-i \:ith -ve   -J i        luj licitici. U>.t.t  --r.e  firsts 
the Min ot\it*«t,   'hie»i  is  t" provHf l.rrliy -»vsil.-l 1? technical sorvlcf-r 
iNtedifttely,  thnt   is,  aiírvicr. •••hidi ar»-   intimaci;-  f.-j-.i Uni"    ith  *he  h-csl 
industrial   ertiti* and directly  id*»t.tlfi«.i vith  'tu- na»Ur*l   lewM•"*  ff irrt. 
T-, »*©id duplication, a  re-ienai   institi loi    •* •  in-- •; half-iU-wr:  «cuntraei 
obvtaualv has U< b*   ainiat^l  in "tu? of tl'rr,  -r.<1 net   in th.- oth**r l'ivf. --- 
It not BMiini.air l-rahetwr.   in th* other cc\mtries,   -.i«>quat"ly ntaf.'« \ ar.J • quipfed 
for efl'ectiw  lecal jsrrvicfrt    YOB,  it coul! -  sni  -us these   -culi then be equivalent 
to national  institute«,   ih^ wimal :«teiijistrat icn -:o>l'i r#- i.:.tlt' jrxre than an 
international ccsiplicit ion .in«i n**.U»-sr. t'XTc-^s* .     -M   it  'hcrt   Is -ni- cne 
institution,   in-i-i#tri*^  in the- Ut-r :'i-<   \ .J.T»*-.- r.u^t.  u. efl'rct, •-«••  »heir 
technical BiTvic«   rrtr. "• I i-»»fi".    !•   th»:.-•.:•*•  "ííi,f      '     i'" th**» **>«•.   "»    slready 
,vt   it  t'rtift .»xirtit;     .nsMt.utir.nr., cf v»-r. lu  h  ,   r'-t     •••    .r.iet-'.   i.. the  lars« 
iixl<tstriul   ruutitrit-s:   'nth .w-t  M-«vi 1  TIV-     r'tv-ur      r,   .   \y i  !><., Ì <.;;-.'.    The 
poult   ic,   r»*nrtíM.< ;ir   i:-  • x-oM       -h--'   t-l. .¡.1    '• •    -i .'       •. '. 
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and many ether mutual interests. It has managed to turn o 
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ri ' 
:.Ui? I 

Oi IM' 

'    i XO 

•,. i   , - 

iiiji'i' LO ri ! v 
i art s  i M'   'h' 

' . w 
:':    \':>   ' 

erto , 

ri     iu: 
If vi Ki . : 

C. C eminent s on orranization 

U9. The requirements for a successful industrial research instituto aro bas i orili;, 
the same whether it is organized under private or public sponsorship. Tn the 
developed countries, except in purely socialist econcmies, ir.ost of them aro 
initiated by private groups and incorporated as non-profit public sor ioo 
inatitutions. This has also been done successfully in a few developing countries, 
but seldom is the business cewnunity of a newly developinc area so well or-anizo-i 
or able to muster the necessary resources. Thus, in such countries the initiative 
is usually left to the Government. Under the conditions this is an advanta ,0 in 
sea« ways, as there is need for outside technical assistance, public funds, and 
Often special legislation to pave the way for effective service. 

50. Because of the Government's involvement and its frequent unfamiliar i ty with 
this type of undertaking, the established cuaterna of public administration often 
influença the planning of auch a project along lines well-intended, but ncmcwhnt 
mistaken in emphasis. Much premature attention may be given to organization 
oliarti» department designations, officer-titles, staff cadres, specific research 
topic* and even detailed liats of equipment to be ordered - an approach more 
suited to tilt planning of a routine operation. Partly it is a misunderstanding oí 
function, for a glance at the list of services discussed earlier should chew that 
for ail industrial research institute, too much advance planning of these details 
it neither nteeaaary nor deairable; they will fall into place better under 
capable administrative judgement as the work proceeds. The real planning should 
tmm  instead upon laying a broad, sound foundation for an effective institution, 
for which several basic elements are more important, but are frequently 
understressed and sometimes unrecognized. 

51. Unlike research organizations in many other fields - where mediocre wow 
it Hard to measure and may not be detected for a long time -an industrial 
rítala institute workTunder a spotlight. It cannot bury its mista.es and 
dlaSTonly its luoMNN. Serving business-minded bankers and industrialists 
wAklïïge investments on its findings and advice, its outpu isev* lua ed 
constantly and accurately in cold profit-and-loss statements. I^r^mancc 
la mediocre, its help is considered a dangerous gamble and is seldom wanted, 
m i^ter how pretty ita laboratories. Accordingly - «*f "J0.^1^ 
always appreciated - there is no rocm for cemprcmise: half-eocd 1- not 
«fftetlWi only a first-rate institution can be effective at all. 

52. What makes a first-rate institution is a first-rate staff, and nothing 
SU wiU dTit. The money spent on buildings, ^ks and apparat us «««!., • 
e^uip. the staff with the necessary tools. Not even the lar„  e cotrom, 
eemputer ever has an original idea. The useful output oí a re-oir-h 
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development organization dejends  ••hcllv ' '• 
of   ite  personnel,   and   these  attrit;Ufes  nr- ; 
volume.     That  is,   lev:  levels  oí' ai.il it.;/  ce. 
one irian'r,   fralnir;; and  ability are   ina ie •..'.: 
a dozen helpers  or the  sai: e  or  levier  leve i 

'j'j.     n Lthough a devolopin     country  noimall" 
assistance   in starting   it;;   institute,   i handful   of  temicrary  • xj at r .a '< .     *•   nft^ 
suffice to rnal.p a first-rate stafi'.     The  local  ¡erscnnel   crnstitute  u.c ¡.a,,ority 
frcm  the outset, determine -./hat even the expatriate:-  can acccmi 1 u'h,   :<•    -kp 

] artest share of the work,  set the  toi.»   ^ the  institution,  an - vent ua ! ly have 
to carry on by themselves.     Tliey,   as well as the  expatriates, ;r.u;.t i •.   i a contact 
with  the  industries and give them help and  advice.    The   ine tit uto canr.~t  function 
with a local staff any less competent than those employed ly the  industries  it 
3eei.s to advise,  for such a condition cannot be concealed and technical counsel 
will not flow uphill.    Therefore,  it is most essential,  in planning such an 
institute,  that it be enabled by '.rhatever means necessary tc attract and hold a 
local staff of the highest calibre that can be found  in the country. 

')U.    This usually means matching the salaries  they can obtain elsewhere,  although 
the personal satisfaction cf such  interesting wor'.  is often worth stmething.     For 
applied research, the test candidates are usually of a venturesctr.e,  self-reliant 
type to whan security and pension are not the first considerations.    They are mure 
likely to respond to open horizons and to opportunity for advancement strictly on 
their merit and value to the organization, since their talent is less of an asset 
to them where promotion is mainly by seniority.    An évertuai chance for further 
study overseas  is also a drawing-card.    They are  self-starters, skilled at doing 
things themselves ard  intolerant of red tape.    C\ .ngenial working conditions, 
efficient supporting services and senior officers  for '/hem they have respect are 
absolutely necessary to hold such men.    Later.  when the institution has earned a 
reputation, the pride in work ine for an organization of recognized eempetenee and 
efficiency is not to be underestimated as an attraction. 

55.     Special skills of all kinds are natur 'lly scarce in a newly developing 
country,  and it is useless  to utter counsels of perfection,    put the need for 
competence,  at least to the best level obtainable locally,   is just as great in the 
other echelons as in the top technical staff.    The v.-ork of an industrial   research 
institute depends heavily upon the supporting services of its machinists, welders, 
pipefitters, electricians and carpenters  in the experimenta.1  worKshops;  on its 
laboratory assistants,  electronics and instrument men, glass- r and other 
skilled technicians;   on the efficient service and knowledgeable maintenance of 
stocks in the supply  r^cm;  on the ability and initiativ.- of its professionally 
qualified technical librarians;   and on the competence of its office and clerical 
staff.    Poor workmanship and slow delivery frcm the supporting artisans can œake 
successful experimental work all  I'^t  impossible.    A carelessly typed report can 
destroy the accuracy of the best experiment, and  furthermore,  as  it  is often the 
only thing the client receives,  it will be taken as a probable indication of 
sloppy werk throughout the institution.    A research institute should hire the 
best available in all these occupations and,  if this  is stili short of excellence 
undertake or arrange  for supplementary trainine; as well. 

56.     A common misconception  is that a broad  industrial research institute must 
be staffed with experts  in each of the many industries to be served.    Actually,  for 
applied research,  the need  is for men of geed basic train in-  and experience in a 



variety uf useful   fiel.u.,    Máol,   i i - 1 • »• -i !       i 
lively tot* *»ncc unter* i,   tn.t   "  hi.j.iv   ì« •• ;>;< 
of greater value  than yr*vioug   .i-tlintp    • > : \- 
fact,   as Kfiny premi lient   r¡.fearrf   »irecu r-   >      ,,,.., 
last thing wanted, heraus?:     (•>) he   u*« ;>» t. 
it would not rcquiro r*'¿rrTolK   -.t.!   \\ i h< > > • I      i.. 
On the ether hand, twine c<i thr divisi r,y '».i.otn»,.-; . i 
practical business L-xperiwncf - but ni^in, << t . . r>,.<», 
as  in the principas uf  industrial  | Ianni».- ,  mrir,.-.,-.. t-,« r 

57.     It is queitionablf» whether a «-ountry sh« ul 1  •>,.'-n\>   ». 
institut«, evtñ with outside technical  assistano» ,   •«•r.ì«-. 
a nucleus of technically trained  Local ccunu-rrort   *tr,fi, 
be better 13   ¡clay th»> pr;0- t   f r fc f.-.- y«-«.r:   • ; i I- 
overseas.    However, experience   indicates thai  rms    J»-V» in 
possess swre trained personnel than are at cue«;   i\\-nrcr»,  :•< 
turn the* up in the »est unlikely places,    official  miro** 
working for the Ck»vern*ent.    Many a graduât» eit^irif-er, »rr 
expense, is «enaging his fatherV, plantation er istrort in«- «• 
t properly rewardinf outlet for his trainine,    li  •% «»»11 >• 
be found, perhaps a start can be pad* whil* ncrr an- *•• nt i 
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58.    By it« nature all research is difficult u< »Ian ».h»!. », 
industrial research institute is especially unpredii't;iHf. 
uncertain course of eaoh invert igation, there is m  »nv 
what new problem "ill be brought in by Us divtrsv .-ii»-nt   i 
through the years this ha« led to the devei^e^nt n   v*i-i. . 
budgeting, coating, accounting, purchae ím\ of aun luv. «KM 
and handling of personnel, etc.    Asasng the arny suce*-ssfui   » 
procedures are generally slftiler, ¡%nd are faaUlmr t-   in:   »» 
in this field.   Appropriately flexible to »eet th-   «uwufd r 
be«« worked out through experience to perni t. rat Ur.at il-tr.r¡ 
to the clientele, and especially to avoid uest*?f<ii   mv^ir-.' 
operating coat, loca of valuable staff tine ir.-l the fr ». 11 
lota, of the aeat capable technical personnel.    Thutt,   »   ti- 
lt ia wiae to take advantage "f what has alr»aiy i*«*r. i»'*rt« 
ensure the administrative discret < - to adept .»uch t.ehi..mj» 
fot». 
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59.    Particularly where the Ooven*ent »ust sensor th»- .»*:.• .t.,t..,., 
recognised at the sea* tisw that th« ordinary tatst iisr..-.   •• /-ni" ».•-.. 
and procedures in theae »attere are designed "or th«   trt.-.llv  ut :-f * 
general public administration, and htvt  beer. :h*. -r  •«- w 
to the practical opt rating requireBer.U <.:   or. tr-:-   ' ri--1   **  * 
Universally it^has been found that wh*r*  etandsr       »rr-^ 
auch an institution they seriously i*|*de th*- •.•*-:   . 
no existing prevision for creatine a r.«w   epai-teeni   >r  uf"' 
Oovernswnt without making it rearaos i v* te the»* rj-tHbUsh.--. n • 
therefore seste other way »»at be found. 
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ti.     Ft r these  rr-'tficns,  buuincfisis« n »••/••r•-:».( r(   íirt«   ;r.r» .r .-t i"*ly i> luctont tü 
impart tht-ir most critici]   prfti*iïU5   U   •-   :ev"rri»*r.t-fi.ir  r ir. te re-i   ins*.;''.¡tion,  sirce 
it   is Uíidr-rii'ibly      part  of   th*   ¡ullic   ierr-ir.   lerrñ'*    ¡r     -.-flurances  th:-t  Kay be 
effe red.    Thf-  r-r.iull   ir.  U> »•»» r*.-fiil.v .-etf   ..-her«? such  institutes    xirt, Tj/irticulariy 

in reme of th*- i^vl^nir«; c«i,irin,:     ¿.unf» rt   ce  th** jrivat*.-  s> ct-'-i   ij 
'littftppointirit',  th« h« ip rtqufrt« j t« ndj ti. 1*  «¡or*- of <i routine natura,  -iiid th« 

larp^r r¡&rt  of thf-  ;nr .  Lccemrr.  Unit*"]  tv l revi.    entrai prcbleta of less certain 
impact '.rhil*-  un uf.jort'inity   .'or r*-rvif«   •• r. mtmy t thor »xc-bl»»*   is   i<,nu-i.     3cme muy 
tïh<< ¡H' t.<   attribut? tin- eituntioii ti? .gjtcisl   tcc:l  ?•'. nd i t ion*, ;/«t. ther« ar« 

irr*Mnr*-c Mht-r«« lt. h>»B b****rs oi^ctacul^rly cksri;!*:': by r*r,ovinr. the psychelof.ietl 
etiíiBa   if a ;*ovprr**'r,t r>fcrntion. 

i'-k'.     The 'ìCCf-ptt ¡    M;,   í\r  the Ot<v**rrjr:eut   *•». ovf-rfce*  t^«-¿*> difficult!*?   ;s to 
• •stnlilioh th'i  institut«-  •.?•  -¡n 'tuTi.ritff.tUi;  '-cn-i r- i it ov. rri rat ion, troa'ii.v 

f^apoiiaihl«;   to th*j G'vt-rrji^nt r^r tli*- «uc^^iiiu,   îisehsr^e vf its twr-sll obj#ets, 

but   for thi.:.   luipc:»   «Rfvw»-r'-i  to ,1f*t *•»«•. in«   it¿    vn   <iTr^*rHte or erat i r<* 
pt]icit;:i, pi-t-c. Jurt s   ir...!  -».» icyr«-»t rvr;-,iit iv.».¿-.,  .:•- »-«t itr ...wn .;t;:ff ir. iccorííance 
with rit-t.lt  «-xt'cuU   oütit r'tct :; - ith   it:   oîuttr   !'< r c« * f i 3<-r. t \-)i j^rv'ci'..,     :ld or 
a^aii;n }-iit».-i,t  n-lit-,  ;n. »     t t,. mil;,- rr;u ;. -..•   si.   ».',i.  jit   ',-:   -;r.'1   ".   r.o«3;:     .  hin the 

t.t'tVüä ff  it.   chart (.r. ¿j       h» t. .-u.--    nt.FÎ thsr   n.- -ftT  ,f .-*-:iui('.t   -.j-f.r--.i ,r- * •-uioncta.v 
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hy. ïhe governing toará should bo ¿r.LÌl (<. .Aw ov r. i. 
composition is important. :'r- + ur'l-.y it '..»ill have sur: 
institute is government-financed,  ond the  iii.-r.itv.toV; 
member;  but  it should alsc contain a ceca oeirht 
banking people, for the board members rhould V. 
their practical experience and judgement  it; .'.aiding th 
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:'iv( -ri rvr. 
Vtvotor   t: 
industria 
primarily 

inr.titut 
financial affairs along business-Te linei It should net I 
board composed of spokesmen for etch of the many agencies, ins4 t 
bodies who might have seme kind oí connexion or interest ir, r*-s* 
group tends to pull in different directions, .-«.rid often to miaint 
It is not the function of the board either to choose research i r 
them: th« first is done by the clients, the second by the staff 
authority, under ¡»liete« laid down by the beard, should of cour 
M fully M possible to the chief executive officer, the s¿recti 
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êki    â persistent scheme, for all its disappointing attempts in practice, is that 
of «erßing the operations of an industrial research institute into an oxintin- 
university. It is often suggested that this will avoid duplication of facilities, 
permit the teaching staff to double as industrial research experts, and i v the 
Students valuable practical experience. Unfortunately, the idea is illur.ery, arid 
every marriage of this kind haá eventually ended i^ divorce. A library can !<•• 
Shared well enough, but of the limiter! percentage of equipment that mi^ht serve 
both purposes» its scheduled use by inexperienced students cannot be reconciled 
witit its need to be free and in controlled adjustment for ur;Te'¡t research • i-ri . 
As for staff) it has been found generally that the experience ani intero:,f:; of an. 
académie career are not the same as those of the applied roaearch mun, ar.d in any 
event the industrialist with a production problt-m that, is lesine him mor.oy <-aoh 
day is not satisfied -ith part-time technical service -.'henever emvenioi.t h.-tv'.-r-ii 
classes. The involvement of students ir. ver:, that is both critical an' 
confidential simply cams it be accepted by these reel.in»: the n.o.;t ocmpiont 
technical help. A university shculd b*> previ."u.l '.MU; ntU qui|t*j r-:jt.-ardi fundi. 
Of its own, but not as a substitute for the industrial t-uhnieai uorvic-:: d k*<-ur,:;<:; 

ASM» 

•i 

65, On t*M other hand,  if a developing ccuntry has established at, induntrial 
development bank, a cloae working association letveer. it • r.u an industrial r*-;:..-areh 
institute can greatly extend the effectiveness of loth.     They deal  in eempl• rr.ontary 
and very interdependent aspects of national  ¡r.<'u:;trial   ho > loment ;   the client:   uf 
one are the clients of the ether, often en the Mc-nticvi  project,    n   ir. a .-a-i 
practice for the institute V: beard to  „ncK-h.   the-   in.tu::trial   I an  V   n.i.n <r,  .-r.d   ir 
at least one country the director of the instituto is al:;c on in- bear'! . .' Mi- 
industrial bank.    The natural . ymbiosis tot'-.en the tvu Lt.^-t. itut-it-'i:- \u a«  one- 

afferent. 

66. this is perhaps the only case \fhere such a close tie  i£ juctificj  ¡r. .practic". 
Ht^ever» ***•   industrial research personnel normally maintain appropriate contact 
with their professional colleagues in universities, other research ^or-an i zationr. 
and similar institutions.    Ihey visit and consul*, use oaeh others•  libran«-s, 
exchange eiuTtîenc.v supjMes frrw their str ekrctms,  vnci e-ven horror .-quiiu-ent -now 
ar.i  then.     JPen the   institutions   e-r'raM   *,   j • : : . ir.  .r-o,a.   :<r: ::•>•:.   : . r    -.'-^ 
»nether.     lU-f*  rolatUntì !pt=   -A   i.vrKii,-   >v--~;   ••!••   r-1 M --al :.V  - * "" •' • ''' •     ;1'r* 
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.'•     -:<-i"-ionollj/ thcr-   is  -_ prorcsal for -i developing country to cet   x a complex 
hif.h-Ievnl technical council <.r netvcr,: of inter-institutional corr.ittees  to 
co-oíd,rate,   supervise and  control nil technical and scient,fie -or..      uch 
ambitious  0vercr.ntra1i7at.L0n has   little  in its  favci-r and rmny favlts.    Certainly 
so far as   industrial research  and develorr;K-nt servic-s are concerned,   it  is 
difficult  to see v-hat -.eh a icdy could reali" contribute excent  interference 
and unnecessary  overhear  cost.     Ihe -or., of sn industrial research institute must 
be mainly what  is as, el of  it ly  its  clients, and much cf it  is confidential 
anyway.     I,   xt  is a corporate  institution  its reiraininj affairs are the 
responsibility of its ccm7-i.-t.ent board, --hich shoulj not need another body to usurp 
or duplicate   its  fonctions  in  tho nam«, of ce-ordination. 

•   '    Í' îïiS recurrent theBle one ral^t Grant that, -.-hen aU is said and ione, more 
AK said than done.    If the purport of co-ordination  ??   co rrevent wasteful 
duplication of facilities and functions, not much useful co-ordinatin/* can be 
accomplished after the duplication has already been create«.    It must be done 
betorehana.     In many developing countries,  ther« is still « serious unfilled need 
lor a single co-ordinating office, at authoritative ministerial level, whose job 
xt is to see that the independent efforts of so œaiy aepartments and international 
assistance agencies do not dissipate the available resources in duplicate, 
overiappina or conflicting projects in the first clace.    Countries that already 
nave such an off ice haw usually put it directly under th   Minister of Finance» 

lhîf*ffef       Ì°ffl mn b* e*epcis*d Crouch the ,  .se-.trings, and they are 
¿Î      ft     much better us* of their limited technical résout?es than could be- 

»enieved by any belated symbolic attempt at corrective co-ordination. 

rilanciai arecets 

S'tetHr^J^ff ÏT Cf Charße are Seldcm vaiued hiGh1^ aM we ofte" a 
uÜnttL thenar »eïf ¡'fíord^o^"^1 3erVlCeS ^ °r<ìer t0 Mke m°ne:'' and 

previously done so,' it my toteîœ ¿£c?u**<£ Lf^lLlXÌons ^m^o 

charge fairly  for its ••or,., on sette adjusted cost basis,  .vcm the very cutset 
Furthermore,  it should shnr^-   the Government the same «3  it dees oder    "Lf* 
Imping thine» on a i,usines.-li:,e basin;   any arrangent that,  in return for' 
general grairral  gunrort, aile« th. Geverraent to call for unlimited or 
unaccounted free service ma.es sound mar-:ement and planning impossible. 

TO.    As a rule tîOv*iT*erit money  is needed for the institute's  initrl -nir,i 
investment m build W,e and equipment,  and also for a lar *e -ra^ rf tC ,        •• 
expense in early y*5.r:, (possibly <ith .one lactational "~¿t * f gating 
So as to let the instiu.t, „nam  its devel^iÎ^ÏÎ^^•Se)' 
satisfactory to a^ply these funds as outri-ht casi-  -rn«ts"^-í-h f- -tí- 
than onerai accountability  for their use as  intended.  "'heVthe    r^P-° 
created by legislation,  it is b*st to include .trftcrv r^ZVot ¿.       u    " 
to bf paid  in stated amounts over a rericd ci" «e-r«*      'r-jV - " EUcr' Slants 
support on which the institution can base a  lon-!«'r Jeveìrr^'fT ° l6Vel °f 

of the uncertainty cf a nedy arnued •'cvernpc:.+ nPrv0.r^^.,r  . " •       >   ~^tead 

• •  •¡•'..o;i-'^ior¡ "sen year. 

71.  It is quite feasible for such an institute to \wm,-. 0.1^ 
j —     * -      * ^-"-"t.'_rll^      ^£i4?" ¿.HIT*!.*! f     •"   |*      M*      1     vu     » 

eventually through its charges   for fervici-,  nut   ¡t   ' ->"  -^¡"'»r      f     " 
clientele.     D rirr this nericci  a   lar-t :l--t  c'   *^ -^r.-"- ' ^ to cui1^ '»r the 

- •"•  T'-c   "-.wernment's 



-ccGunt, and the Governnent may wish to include in the amimi ei , •: ; .• 
agreed sura earmarked to cover the charges for suoli ver ..  .he 0 •.•• n !•.••::: 
also plan on a continu Lng grant to support certain desirable act ivi; ¡e. 
institute which are not paid for by service charges.  These include le.i 
useful research initiated by the institute itself, free adviser; .-evvic 
srcall producers from whom it would be impracticable tc expect pn.\r.er.t, : 
lectures and demonstrations, general technical information service:;, on  
modern library of industrial technology and similar nubi3c services which can U 
especially important to a developing country. 

: I:¡11'. 

le   vet; 

11 U\":t ii 
M tien e 

D.    Concluding observât ions 

72.    Obviously no paper of this kind could cover even briefly all the aspeets 
of organising and operating an industrial research and development institute.    It is 
doubtful if a document of any length could do so, for apart frcm the fact that 
fully this auch could be said on any one of the topics merely touched upon here, 
»est professional research directors will agree that there is also a certain amount 
of art in it»    If, so» this part would be no easier for any of them to out into 
wards than to describe how to manage a complex business or to write a successful 
novel* 

73-    Uiicuestioiiably, therefore, the essential first step in creatimi such an 
institution is. to get the moat competent expert assistance, and to get it at the 
earliest pre-planning stage.    Previous first-hand experience in organizing such 
facilities under ecmparable conditions should be sought especially, since the job 
is rattier different frcm doing it in an already industrialized country.    Help in 
this epeeial field can be obtained through the United Hâtions Technical   esistane 
Organisation, and sometimes through other types of organisations.     ho te ver the 
source of help, of course, the applicable experience to be judged is not that 
of an organization but of the selected expert himself,  for in such a matter the 
requiied skill can be stored only in the individual and never in any organi v.atiun':; 
filing cabinets. 

7**.    Finally, it must be recognized that many new things are still being learned, 
about such a ycung field of work.    The experienced professionals are still fur Uo 
few, and as they work all over the world, they seldom enjoy such an opportunity 
as this Seminar to exchange their observations in a group.   What is offered in 
this paper is drawn frcm one body of experience, and it will be most useful if 
on seme points this occasion brings forth differing experiences to stregthen the 
over-all »oiowlfcdge of this important field which can mean so much to the future. 

-5*- 
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1        In recent years plenty of evidence bar le-.-i    ¡w-."   • '• • 
significance of scientific research for ecncr.U' ,., vo L,f 1;xitt, 
world.    In the well-known United Nations Kaucat ur.ai,  .V:   nt i < 
Organization study on the current trend;  In science,   .tv-  * 
activities were being doubled nearly every ten yc;.iv,  '   >>ee   •   i 
growth four times as rapid as in all other human activity-.-.    . 
impressive growth of science cannot be explained by eo ,-iv-:   •• 
for research is also undertaken for cecial, cultural or IM   .   .v 
without doubt, the economic effects of science have .e.di-tuU , 
outstanding position in modern society.    dhile this  .r.rcrt  -it > 
eained wide-spread recognition, there still remains n.uch t,   be '; 
different factors and their quantitative measures whUl.   l^rmu- '"'"j1"' 
SÄips between scientific research and the«,,.. • J«;    ^   ;  ^ 
urgent need to study these problema in all countries     *t ecp, •   ,  l»    .     h .. 
are undergoing a process of economic and «ocial deve   , n.ea t. » t i • • 
«fn/thatmort reports cf the rather extensive ree?  vh  >n th:.     ud«  » u..i. 
fräle^sULlighly iMustrialized and dovei •„,,,   -.intr.,. .        v ; ur; y 
findings cannot apply equally well or even serve a,   a ^   > ;t    •     ...    » 
rational scientific policy in developing nu:t,r,e.     n ¿MU. " 
ï*fs arable and scientific traditio, poorer.    F.r »a,y rew«:,  the 
these countries is not whether they ehou 
own research capacities, but how to a»ko 
accelerated economic development. 

o.      There 1. no doubt that the Unltea rntlcr..-. f;«^^; «*¡*t '• ^  •;-;*• 

performing a very useful service ^if^^-^Vl'w   '•>" 
ke representatives from M number of de,el r « ; • *^    - •    ^ 
experiences and to discuss such important t,pe _    th,     r..t    a    ^ 
industrial research in different ocuntries and the  ,r„£,» - 
institutes serving industry, as well as the ^-h ¿at . 
industry, their operation and financing, *o mention cut w 

5.      Probably, as in many other count ríen    ^^^^^"^^J. ^^/í'whi' 
scientific policy have oeen lying at tW- .ore ^ ^   ^ ,nc . t,...-.,, i   . ,rl . 
period of the accelerated •^\^Jull££"\^lt i: u.hi t,.   .f inter-rt 
For this reason,  it seems to the author . ..  «»i- iai*j ^^ . ^ ^ ^ 
to discuss some problems of scienti! ic   it..    * "  ¿ rur,löI,( retal   liir. it» ti'»a- -i' 
experience.   But in doing so, ^^tU-Tf rearen i^d^-nt a, .;X,.M¡ .-r.<-..i 
this method, for the p^fcU« and objective,  rfr   * i h ï_ c,r(1IU„n, , ,r 

in one country depend to a r.reat exte*- ^en th,    x^;   *. 
economic development and the specific socia* envn  r,ir,en 

c.r sï/juiu not concent-at" tt    KV.d<i 
us t • bear in th<   suet eiTi'-i- ut, wo 

t'ne 
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 upon is   t.r.   the   'drst  s tei 
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imune ¡al means,   the main obsta- 
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rather critical  lack of 
especially true in  the physics 

scientists, 
L ata: 
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,r••;..; l'iti' n  sas   berpm   In 
V' v     Lt.. •:•  i'3pi i 

,   i;,y    :' tir-  country, 

n .,u:x.:t ••' ¡:.j .letei.y  destroyed 
•r!,r.   rr.sstitut.es  'JK'. 

V....JV ;-.. t nar.y alternatives  to 
ti.   create the  Indispensable 
Apart t'rr. the  insufficient 
r' r,.".: r:rch development was a 

..-t'-i c •.- , tí -re 
ta ¡'.en !.. I'-es 
f ; •  r    •••• rch. 

•j i     _ 
..M    ther traine, personnel.    This was 

•¡erices,  which,  ir. earlier periods, 

owing tc  the un.iev-lop.yi  industry,  wer- marly - role tel y neglected.    To open this 
bottlc-n^ck,  serious efforts  had to b- ir.aia  t<:  -spana  greatly tr.e whele system of 

higher éducatif n. 

5.       Quite a rnmber of faculties  in   afferent field, of engineering    economics  and 
phynic-,1 sciences were established,  and   in cr.ly o  few yearn,  student enrolments at 
thece faculties outnumbered those ut th,   faculties   Ä art,   lav, agriculture and 
other traditional  subjects.    AlthouCh the rubber of .iegr.es given m technology and 
in ncience has not vet reached  the  accessary level to meet the increased needs  or 
the  rapidly developing industry ano  the whole national  economy, the results so far 
achieved can be considered quite satisfaetf ry. 

*.      The great expansion of the higher educational system added considerably to the 
creation of the necessary conditions for starting research work in many branches of 
technical and physical sciences,  as the newly established university departments and 
laboratories provided faciliti« ret only fc r practical training for students, but 
also  for research activities of the teaching steff.    In addition, a certain number 
of other institutes  in technology and physical sciences,  attached to académies  of 
sciences or with the statue of independent orfani snti ais, were founded.    Among 
others,  three institutes   >f physics and nuclear scU-t.ces were established and 
attributed with research facilities  an1  sufficient funds   to develop research 
activities   in eleetrmies,  automato n and feed-i. ad',  theory  (upon which computing 
machines are based),  chemistry an .1  bio io ìV > aj.art fr E their main orientation in 
physics and nue lea- sciences.    They were i/> play an  iir.pi rtant role in the  later 
stats** >Jf scientific development not only by their own  research capacities,  but also 
in supplying universities and other .  'lenti fie  institutes with quite a manner of 
experienced sei enti sto « 

Y« However, it seems appropriât'- at this star,-;- to ¡sa. more deeply into the problem 
of erect i ni.; the institutional basis fer conducting research in developing countries 
un« i  to cerement HI seme pa intr, which,  at least in the author's opinion, might be of 

ng the ru-st effactive system of 
'f setting up a  proper balance 
'no side,  and th.: e allocated tc the 
no   to   the expansion    f research 
-ceao     f thas: latter ninas  are 
as    :'   Indu.-t-iai   ¡L-Vfl gitcnt,   simply 
return,     nevertheless,   these 
.ther an i   they    ft-i. yi :\ :   an  even 

«..•syer.tlHl   interest  f >r tlie whole  topic   )f er?at 
engineering  •esoarch.    First,   it Is a  .lue-.t;  n 
between the funds   for eeencrrge devel {n.er.t,    a 
training of sci enti fie  and   technical   I-T:   nr.el   • 
activities,  .-n   the ether.     It ari-ars   that   the 
nearly  always  ur. u V s ti mated  at   the   ! al ti al   ina 
bt-eaus"   they de   rat    -f:\>v an   LIMO  siate  -a«  a, ::.,i e 
investments   are   as   eCeT.eiLi ss LU    1'  aaia"   •. s   any 
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depends in its production on imported teehn, h ri 
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proceeding step by step in mastering the vio L   r 
instances,  the processes and products are such  t 
This fact,  as well as the pronounced 3hc-rtat:.      f 
largely responsible for the cuite insufficient  I 
industry is able to exercise en the orientati> i. 
university and other scientific institutes. 

t i 

r-rt.- : 
ft !   i i f ' 

• i yt  1 !.. 
1 hi.*hiy 
nt* iners. 

f the 

I I"- 

y i>" 
tri. 

v   lì: 
re •, 

1. 

. 1.» 

• f 

Y t t i 

t 

vV.   1 
n tf. 

r 
-.•eh, 

•   'fi 
t 

9.      Cn the other hand,  if all the national • rovc-r-'l   -j'^et 
to the university departments and lab roU ri*--.'  -.T. <• t    '   ••«••*'' 
created and operated by academies of .^cienc. .-     r eve), ty U.- 
real danger that they might become tro »le.-jlimic ur. ; ter * 
from the supporting work for the benefit • f in^.-u-i.-.i  - 
ouch of the fundamental research has been uccoir.i ii.het  i 
the world.    It is also true that thi? klnj    f iv.-.^jr«. h i 
economic development, for without advances  ire t;i.-i<- r> .•• 
industry would be decaed in tl.t   lune run t<   Li*- c nt.:i.u. • 
knowledge.    Finally, in these   .ay:-, -,/htn the .iu*lity -ir.i u 
the engineers and other specialist.;  eni 1 ye-i  in iniu-try  ; 
vital importance of the link between ba.-lf re.o ureh •-M !< 
emphasized,   if the universities  "ire to supply 'Hi .••<-t   r. 
trained and able specialists.    Thf»rei\.re,  the  vuth r  ' ' i'   '• 
further efforts should not be mude  in .»no un*'!in', -u. <  •,,.i'1 '•*'* 
in a developing country,  especially ut the uni ver.: M :   . .    lu*, 
thinking that, unlike the fituations er.c ur.t.-tv ¡  .v t(;>    • MI.* 
advanced economies, applied rerenrch ¡ml   w*-\-. pont   ,7',-r-U;- 
not given their fair rhare antl puiircrt   :r. (.he   it.-.:   .--vel  r-  ¡ 
countries.    While ir. highly Jtveloped - ur.tri-- »•> r-   tnn   J 
national expenditure for conducting m^-arci.  :.-   ¿< v t- it      I 
development, one must fear that almost the    M< .-¡V-  , : tn 
need to advance. 
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L^.     A3  =¡   further  .".tei ,   the Fcierai   i', unci, 

the   le.  oí"   •)() June   19^7  %' WLIS   or.trustcu 
und e-ordinating research setiviti's  uni 
required to prcn.cte research activities    r 

risulte  in economic  levelopr..ent.     The rend' 
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..,•  of  res mro.u  last itutes  an ' 

.•••:,; .oi      it   seeme  particularly 
! .  :•' '.I':'!"..,   • ; I Kl   Oí'   the   "acre   funeral 
rises   1:.  ••:• ii: Lri,-   the whole  system 
;.;••:'•.ori   s  are  a  lopical  link 
.cats  i:.   -danta, without wdioh  t.oere 

_•-:;:.    scientific  oc.niever.iorits  into 
.:   •. --cuora lly accepted philosophy 
oeiaion,   it  is  epaally true for 

v-Lr':.e:.t.    For ever, when tr.ere con 
be  no   junction  of  produci:.r.   ro.pl.otcly   new t-;c .:.: l.o ;ir>:iL  diOwledne,   these 
laboratories  ear; render  a..  <•:•:Iro-:,o Ly  importaría  servh-e to  industry in brindine a 
new,  more  scientific  outlook to to whole -:rt of  industrial production.    Also,   it 
ir easy  to  realise thd.  t>¡e existence  of ouch  1' I :a" tories  in the factories would 
•reati;/   /vi lítate tide  up/a-odiny of the scientific   level of tne sponsored research 
•/or::  in tne outside scientific institutes,  for without  ìOìP.ò; research by itself, 
tir- industry can hardly Le able to formulate t:r    re'i research problems  it could 
confide  to. other seientifif   institutes. 

I'd    Al.orir with tlie  fir.cai. moneare;;  ano   other i./.-oirtives set up under tne two 
dove-mentioned   h-ws,   the Federd ."•secoarca Council  ard the trade associations have 
been doinp-  a  lot of work  :in  recent years in ere- tiof* a "science climate" and in 
try in;-;  to make the competent bodies  of  industrial  _nterpriöes more aware of great 
economic  consequences  of science and!  of industrial  research,   in particular.    At 
the same  time,   the Research Crune i IG  of the si:-: irtianal Republics haV2 been mad« 
responsible for establishing nan' institutes in tacce fields of science and 
technology which were deficient  in scientific establishments. 
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develo; «.cr.t   of scienti, de n'eri: ano,  ce nso4u,nr iy .   on to. avaj labielcientif *IC and 
teehnioftl   manpower ir. fifferent   fields  cf science  ar.u .oennoiory.    It  is,   therefore, 
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•¡ :<VK.    Jec'r.aiy,   jr ntruct iv^^rei    :\,rt. ruU..-     . •   ; 
primarily oiu..-i  -jt pr. vi.:ii.;    M, ^I-CU^U   ,-Jí   t,f::\       . --\ . 
.úKC¿ enterprises   thht cnrrKt  üff.- r.¡   redara  t'-K-1 L i t i •. .- 
richte B.ust be precorvu.i  HIM ,   eves, r:x r«>  tk-.t.  thût.   M   .•;. 
».air,  objectives   '-i*  sei.-ne.   px Hey   ;ti   íeveki u1;    ,-  urti-,  • 
xok euch Etre  for services     fi'urej  by  vece: vcl.   insti tut» 

u.. i  i 

.?v,.    Hcvever,  it woula be ^r. over-simt Ufi cstisn  t>   i-ssuu-  j-,t   I.   -, 
quite sufficient for lieepinx a  proper baiane' betv.-ei. .mr!¡   ¡ i ff. •••• , \ 
level pment work.,   she rt-te riti ••ti.i   L. r.,:-tem. -¡ji li. ¡  reso  ivt     t. •   ;-.-; 
-•••ast, bfir.ic research   in sci. riti l'i .•   Ins-titut-s .     ;i-..   r -.!  ::.:  :¡i . i 
influence   Ti  research k-iky iluyys   su-i:..-   fri:, ti..-  -"i r.;.i ••;•. i  ::.-.i 
üfft-rent tfcskc.     If un  institute  lerives   it.-   tot:. !   :ne.rv  fr v. .   ¡.i 
industry,  there   is  a Li^h i n-t^bility th-t s:   rt-k-ri..   iev.-k| i:.i-i.t   i- 
occupy the nest rrc-Einer.t {lnc  in  itn Mctlvity,   U   the   ktritr.ent 
term research projects r-f f'.u'-reüchint* occmt.k: c rs.^ueni-v.. .    Th.- ¡ 
the acro difficult as the industry, by roitcvt     r it- structure.   ; r. 
acopo for financing larger research pro .loots-.    This,  is ox.ictly  .,h-n 
for scientific research car. play u vri'y imp. rtnrtr, rolo *m.i .MI-UIV t! 
fenlance in scientific activities of the institute  ir  r,. i   lirtwrhiM. 
their rather insufficiert financial  rc.ic urces,   the Fe •• rr.j. :•<..-.--uvr- 
respectiv« funds  in National Kepublics btive   ¡ rie unt -.¡r>- "till   •• in; 
service to this «nei. 
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¿C •    Finally, a question can t« i'aicei a nrcmi n(; tht 
patterns in conducting  industiini rectoren, »in  they   i 
In the case of smaller ent^rpri.' es ,  then-   hu? bo er. n< 
institutes serving tr-r.y finr.r unuer e^ntr-jct.    by  its 
th« saroe Í.S that er.counterei  Lr. ,LC re tdvv.nei i oountri 
iifficuities in making smeller i'irrr." se iene--nandou. 
enteririsHS rwv«s brought to bear rn tv.     lifi'-'p-nt i.':t 
und development.     It   'HJ. p'.intel tut L^rlk-T  it.  this 
are rumina rerearch i ne ti tutea rf tk i r i „i.,  . /1 ; T l « • • 
utilize the rervlcec cf rutside  ivce^rr:'   í n ini/uti'-r. 
oic^essfui  in Kiuny r«srectc,  tut :tEf ."1 ••• rt-c> uA n^,.:  )• 
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:>!•    At the current ct?.,.,e •• f .l'-vuli.pct.'t.t,   ¡-.eye  r- vt-vcii • -V-A I:   ïIVI »• •  ^..-••;, 
iniu3try,  having botter rePcarc-l. faciliti-.:  thun f..n t-'- f'<ut.J    - J • • -.. t.. - r- ,   -»K •   • 
ter.aenfîy tfwertp ^uterchy.    ?hi'- r.ifht t-   hi-n.'.ru!   t'   *,<••    ('i'¡ ••i.-n.-.>     " • !;• -1 •  ¡ - 
ar.i their total  scientific   ,'Utlut.   c<¡ <"• is i iy    r. vi"'.;     t' il-- \\t>ry> •     i   -t:. 
scientific personnel in ti c' • Itijtitut-:.:.     ;n tht.-  • th- ¡  I.'JIVI,   i--'-,-     <•••   v. < 
th«*t   entrant for receurch snd   iovel'pn.t-nt f   t":   ;...-r!,'.:..i : ty    i.t ••    ..'i-t..- 
iii1^ always  fac#;-i wit'i  Ufi 'i eviti es  in m- • !'. v,"ui,    l^lmi i-.y  • :•  i- t.yi   .     : i.< ., 
prr.iuct.-:, worked out by the   irr.titut- .   >it.<   ¡ -.< lU'-tr»..    'un: tf-hii. ¡m     f '.r-ih. ¡t-n 
i'n la the later   i'Veloin.er.t ;*.tn-^- t'- ¡ r- •"••"^   r.   L.~.   i-j.«.-r. u-iX • t. i.^r.y   !'•••'.  ••. ,  t^t 
it iiwityn  calls  I'«!   jl-.-.e c   -ff-ti-ti t--tw--n t».-    :-.vl. ¡i..vt *   t.-.-r    .r. i   •-!.• 
t.i\-lucti .TI dei -.rtreer.t.     In tbi. j   -i:'  wt:l.   •• •   :•   r.,it../   .H.i-r r-'.-: •'-t.-.   •/ ';. !..   '•'•• 
re[ l>is.e the   ¿'V    '.prient  lnh' rut . :\y  viti!-    ti e   '. i/.u'try.    'A.ef '•' •''   ,   ' '•    •   '     ''    '•'• 
•aiti..:   that further 'jff'rti.   'h'ul¡  h- w..    t    . r'n .-\. U.-   :¡.-t-.:- ••• 
. ufcc i'&twri^." In  industry ant t<   ctw. tr.n. M. '. i',; •    ' '• 
institute?  unci productif  IL-, firtn.t.r.tG. 

.    1\  !. '   i. 

l • V.i   • ' r-   I 
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,   .     Although ,   r.f.i..   *-,par.s/..r.     f  r-.-,.-\.   - r.    ^   ir.iu^try an :   ; r   -teer 
acri-university  rosaren  , s taMisii-ras   Is s   r,«,,uy ta.et. ; lac,  .n  Yur/^aVia, 
th- universities   nave   L'.-n on i   -t.iii  • .-.   --y   f--^ ''-   ^ u ^  *utíTv  ^^^^IC 

dev« lament  in tí.e i_-ou..t.r.y.    Ihis   u ^  it .-LUü  (-•-.  :' - ni this  phase el 
•iev..-l.-Maent th,.- ::..,'t   important tass.  is  t     lucrane  tie numoer s-f  scienti^  an., 
teehnologi-te.    The universities  can fulfil  this, tas*    r.iy  if they are ¿riven ful i. 
eneouraí&ment ana l'inane 1*1 suppcrt to pronte their research activities,  vni'.n are, 
as  i-i  generally reeognizeu,  asentía! ana an  integral part  :f the  system cf higher 
e< lue -it i or. 

yj.    However,  it i- beyond the . v   ? :     V this paper t- il..,-u.-.?   in any   1-tail various 
problems of the organization cf research werk at universities ana,   therefore, 
further attention will be focusea :>n one point only, that concerning. t!ic relationship 
between universities ana industry,    a technically advancea country can ^fford 
discussions al'ut whether it is advisable f: r universities to undertake industrial 
research as a part of their activities.    I'-  appears that for m*w countries, 
undergoing their economic development, the bn.-wer to this question must always be 
positive,  for if seme important services to   the indu?-try are not done by the 
universities, they will net be done at all.    The peni problem is to what extent 
university research erstnblitdjjüersts can be <* caged in research and   development cc 
that it does not  interfere with their other tasks.    Cf course, aa  the economic 
fuá scientific development of the country progresses, their function .¿ay change 
to meet the needs of a changing situation, but in Yugoslavia  It is still felt that 
in some fields of technology university research insti tutee fc&vt» to play an 
important role in promotin»- industrial researer. 

;&.    Aß mentioned  in the foregoing Bectisas,  o omo year-; ogo university professors 
were encouragea to undertake research for industry : n !

J. contractual basis. 
Following the samo  line,  a. new institutions.;, tu .el Ik,.; recently been created, 
being 3cmewhere between the research assestati' n ¡attem ani the contract research 
i no ti tute, bu    closely affiliated to the miverc ity.    It might be useful to explain 
this,  type of institute through a  concrete example.    In lr* 1, the Institute for 
Machine Too It: and Tooling in Belgrade was set up  ty the '>, vernment, ttie Faculty of 
MechasLcai Engineering of toe Universi ty ^f Be-ivraie,  the trade -association of _ 
machine-tool builders  (Ma ci noun i on) ana the truie association sf cutting and other 
tool manufacturers   (Alat), whose members  represent well ..ver half of the total 
ii.^nufacturintí output  in this branch.    The Government i rm-iiea  tor the building ana 
for research equipment.    The rate of subscription for each individuai member- 
eriterprise wac ue-termined to he o.e. ier cent if its annuii turnover, en the 
understanding thus  during the foraative r-ri-a  or thr<-e years the Institute should 
use tie total amount of subscription fece  for completi n,: its:  research facilities. 
Currently, apart from the subscription  Sees »   the It^ftuu-   ierivos about 60 per cent 
of ite   income from contract work for rien.ber-cnteri ris-s,  while  the  jv-uv-i t.ing 
ko por cent is. obtained fr<-m public  funs.--.    Fr^fessers sr.i ¿ ih-r timbers of the 
Faculty of Mechanical Engineering '»re part-time personnel and,  currently at least, 
they greatly outnumber the full-time  research staff .- r the Institute.    A3 the 
Institute  is  separated  from tenchinc   lerartir.tintc,  there ir;  rs   evidence   „f its 
interference with   the  ». .lucatioral objectives   t f  the Faculty.     )n  the contrary    it 
provide;*  an essentiel  service by .-i'lV-rins t-    pi st-rraiubte svuj-i-rst.:;  research 
facilities  which w< ui i   :.v.t    therwis.-  --vi.-.t. 
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56, This policy can be briefly summarized by statin); Uni rei. •<»< e."... f< <•••;•. 
an efficient instruisent of economic development of the country v,!y 1 " r«s.-•• 
IF integrated with each sector of economy and if, in the <:Iv(•< ei ".-uu tae,-, . 
special emphasis is put on applied research ani leveloptr.cnt. This Is U¡* 
underlying philos, phy of all the measure.?, ranging fntr. Hie ex-mi' it n fr< m 
taxation of research expenditures to different forms of direct rifiancial sut 
of industrial research provided by public funds., that haw Km ì»Sìì*><.» b 
to induce irdustry not only to take over a greater tdiare i, finane ine rt : < -tn-t- 
vcrk at universities and other outside inetitutes, but als- te net up rn-iu-Hivh 
faeilitiee of its own. 

VI 

ri.-r 

37.    Judging by the number of che nevly r-ctatlirhcd   res':, res»,  in 
industry, as well as by fie 1 •'lasij-eKr.nt -if ratearen •«•; !vi 1 i>. 
in the field of technology, this policy hri-  P1'^'- i '" b   '• •   -'-" 
the outlays for industrial research have been increas- i ir.    A 

be anticipated that this trend will continue for year., to en.*. 
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been an important 1.     Tht   Industri--il  research and  development  institut-   Las  ce« 
fvjiitributor to the o-c-jtv.nile or.vth and  improved standard   )f living in both developed 
and  dove!   piüfj nations, 

. .    r.f ...panl   importance   '.n *hin devrUi. >- nt of -oderr eecrcroiee has leen the 
contribution of the management consultant.    Ho has helped in setting up we] 1 
organized and properly financed research tv-ili tics.    He nas found new products 
m'ht; technologically developed by the  re-turch institutes;   he has then found 
murkt-'ta In which to sell these  newly developed products.    He has improved the 
sci «net: of management,  so  that product and distribution costa could be lowered, 
thua allowing business  to prow and employment to increase. 

-j.     Thr 'i.-hl. vuft.r:t;i   if industrial   n^i-.arch  institutes can be measured in direct 
pi-'-ip rti- n t. their a IV i'inf. with I:HMC -tment consultants.    The institute is beat 
-jualii'lrri in tcchr.clor.i'Til field..,  the management scnsultant in business.    When 
th<   twt   are properly r- mlinod,   thei-   aiv no limits to their industrial development 
arili- v ini-nt.  \i ,;sl hi li tli o. 

k,     Fach .4' the developing countries?  that either has or plans to set up such 
research Institutos would do well to enlist the services of a iieod Consulting group 
at   least  <. n a  n. lai ne r bacie,   if net  full  time, 

'>«     The d'iici:-.i   -    that,   t »How;- will der-cribe  the management consultant, His 
roi&ti.vriiihii) t.    industrial  re. i atvn,  and htv best U   utilize  his services. 

Tiu. Manage mc-nt Consultant 

,     ^'Vt ru!   ti^u. uâù years  u io r<,  t.,L  uavn *,•!' history the  fi rôt evidence of 
iïii/v« ne t.t   '   -k sia"-- vh« n  TWO l> at lor* hai ir,en Joined  »heir efforts to perform a 
i-i. k which M Jtti-r irat. »•  uid  tf-ri   re. aJ -in.     This tack ruirnt havo been the reeving 

• i   n ht ivy   i  ça fr'ta tne   fae-   • i  a cavi .    Managt me nt was nte^svary and self-evident, 
í -i*   »'sly with uai.a('«.n.> nt   t\ uld  preniut   ¡io man tirst determine a need, commini cat e 
ir>i^ ¡nu   U   nil.  fill M n.an,  dir. ot   li.o :..it¡.ed if accomplishment,  and co-ordinate 
itu   %K tí -jnaticv  . f v VA  t    .i':-c:   ti.t   ut^irtd result.    Ihuô,  trana^ement itself has 
t» t i: ;,t r»    f  v :,;u.y  ti  '•-»> 'in.;     M' y«.'uv. 

,;.i.   N\a ncy  .to^.-ci-it : .-,  'ji.it. -.i     ;nu .:     f .-idrica. 



'i'.     It  tcjk  the   industrial revoluti  :., 
evoluti..'n.     This   latti r  t^k piaci   ::.o:.; 
itself already   eeoasc   çart   ^f kis-tory. 

•<. As is .".'j öfter, the ..'as.c in the tv. o,.'i i.-vy a- \\ 1 !:.• 
the science ^f manageir.tnt va:; initial.;.- t , . u 'i¡ . i. 'a : 
revert t^ manager:: Ci^auct they, a.' eoo. 1' a p. • ¡' s. i :.•:!. 
owners; instead, industry and corune-r-o yr. v s i--. ¡v. ti.ni 
more tha.o he could effectively ov-rüti. iv t;•• o ia\ ,-a. 
grew and acquire additional wealth,   to  .xeo    tuer,-  t ,  I, 

I'   'i   ll,       i  i       '".i „Ml.t  i   il       t . 

Mi'ti   f    hi.      i ,,l' T'       1 .   . 

9. This great transformation from cvmer-r.ianager to proli s.i.-nai r-ana, a r ;>a>. 
largest impetus from the demands of the Firut World liar and ¡ ran tin r< ai • 
toward mass production that occurred  eerlier in this ci ntury. 

vi- 

lC.    Concurrent with  the growth ano1  stature of professional management (¡a.'  t «in 
the growth of the œanagement consultant. 

11.    The importance of the management consulting profession ir, evidenced ly  the 
faet that alœoot every new technique in the  fieli   >r ocicntific m&nagomont biu;  loen 
developed Jointly by the consultant and by his working c  .interpart in industry. 
For example,  each of the following have been developed r -t only Ly operit-ing 
industrial perso noel,  but also by the management .-riginen'  (as he la , l't.-n calibi!: 
ti«e-and-»ction study; employee incentive plan.-  (r>r t«.4.1. iateur and mum'< m*nt) ; 
vorfc œethode arid standards; the principles and pra-tiros of organization and 
adftiréistratiofj;  »arket research; product development anal'/sis; budgetary eoi.tr-> 1 ; 
and a thousand others. 

l,o.    Thus, this  loportant industry -  tne management consulting industry  -  has n,ad<-' 
BÄv1or contributi ono  to the operating efficiences- of all s< gments- <1" ttod-rri fv.ej. ty, 
insali parts of the world.    This incustry,  vhi.-h had itr. legirmlnr j'ifty yurs 
ago,  currently has,   in the United f.titc-.j  .f America alone,  -ver  <} ,< U   consultants 
(ò,SCf ronnulting finte; ¿4,fC0 empi.yed  consultante and < ,CCO Individual 
consultants)  and does on annual voline ->f about $lol,Co<    ¡.iliion. 

What a management con,ultant does 

1,5»    Briefly stated,   the manag/meat consultant nolves, ir.Huro  f ,r jvmw-. tu t. » 
In the words of  the Association  >f Consulting Manage it engl neor., (Af'l'Jo ,   _ 
"Management consulting is essentially rji    rganiz"d tfi   rt ,   r.y spHally   '.ro i m -i 
and experienced persons,  to h*4p nana* '-mem   ¿< i\\  isar rg« rim pr.rwra.. and 
naxiaize economic opportunities, thivu. fc 'he appri-at:   t     f   »t ./• -ti v< ^,j :OM n- ' ' 
based on specialized Knowledge and ski .1 and systotr/rM •• analy. >s, <d' to •' 

on. olt'int iff tt ••», ,r.! T J! 

î nan 
j   vi 11. 

Ik.    In the sphere of commerce and induo4-ry,  the 
with the solution of a problem that will dirotti;/ improve   th-   i r ii|  p r 
of a business enterprise;  sow time- the  prorlcm io only indir-  •!!./  u.v i 
profits.    Professional management, which includf-r manaiM.o at   o¡   alt-,.    , 
long recognized   che  fallacy of +ho archaic Wllei   «hat   ,wr.< r U{    ,/ xo a, • ••• r. 
could  improve   profits   by exploiting vorkor...     Cuit«   : n ,., r.M..^a^ •  r    ..¡.u,r   ^ 
called upon to   suggest a vr.rk-improveiT.er t mot,, i whi-ï.   . L1.   .A'•"•>•'    /   -   • r'  -^ 
pr-,fits, through more effective atUJzati .i.     i   v/uM-ul-   "-n    - r.      • •' 

•TO- 
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th'    Li.-liest empi-.y», e ^arnitifs. 
^variably  recuit-   iu improved 

• nditi'ii.:   I'-r all  •-::.[• 1 y^es  -   "^nan merit,   whit..-c ,llar 

Who  he   1.: 

IS     The  management consultant  ha;; many qualities;   he is objective,   impartial, 
experienced,   educated,  faithful,   comprehensive and persuasive.     Te^ do his job 
properly,   he  must possess each and every    ne  .. ^ these  characteristics. 

1C.    Most consultant:; have received university training in some  technical 
specialty   (i.e.,  engineering,  marketing,  économies,  accounting,   psychology,  etc.). 
They have   then gone into industry where practical experience has  been added to 
theoretical trainine    Frequently their experience has included employment with 
more than one employer, and this has in itself given a broader point cf view in 
their own particular technical endeavour.    The experienced technician then joins 
a consulting firm, having himself achieved adequate theoretical and  practical 
training  in & specialized field to allow him to solve the problems  that others 
encounter in this came field. 

17.    After the consultant hau worked en projects for cany different companies, 
he should be fully qualified as an acknowledged expert to act as project manager 
in planning and supervising similar jobs for other companies. 

IB.    The management consulting profession has a similarity to the medical 
profession*    In thic latter there are central practitioners who handle general 
problems,  but who usually refer more difficult problème to the specialist 
(i.e.,  pediatrician, dermatologist, ophthalmologist, etc.).    There are consultants 
who handly general management problems,  and then there are dozens of specialists» 
For example,  there are men who are ,:c:^,citants in hôpital administration, others 
who specialize  in the administration of civic groups, and specialists in banking 
administration,  corporate administration, or perhaps the administration of research 
and development bodies.    There 'ire alno specialists in general management, 
administration and marketing finance.    As in medicine, sometimes  the general 
practitioner can properly diagnose and prescribe a cure for general problems 
concerning any part of the body,  sometimes he realizes the problem is too complex 
and suggests a specialist.    This happens in consulting in the same way. 

Jjbw he operates 

19.    The management consultant assumes a passive re le in obtaining clients. 
Because he has gained professional standing in a certain field and has therefore 
been accepted as a recognized authority,  clients who have a need for his type of 
experience will seek him out,  for it is the client who first recognizes a need, 
just as it it. the patient who first feels a pain and therefore seeks a physician 
to make a diagnosis and recommend a cure. 
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B.    Manar'-'J.<-nt  ç,. luuli:, 

Industrial research a¿ z C i En ÜL Uk 

:.C.     The  economies  of  the  riunirli,,    t  .- t   hiv    indu, tria   !• r 
institutes  "have- moved ai¡ead at a ¡ai   . ii.\t< 1   pui'i   ')-.¡. 
It muct of course be said that  merely  ¡.uvin,     ,¡ ,   HU  it», lit.; 
promote economic  growth and a botti r  ,,tuiuiard .i   iiviu   .   it    ', • 
rroper utilization of the industrial  restarci. 'u.d J>. v> i. i so M   i 
country's industry can be materially as;:i..ted,    'Ihi    -i.. 1 .t-;¡, 
through more effective  utilization  ~f ajctu.    Lj«h 1 ut an -«.n.,1 :r.a 
applies equally to the largest and to the .-malle ,1 c untri< ••• * 

21.    There arc  innumerable example«  ir. tb   l'i.it-a .'ut  .      \' .\¡-.<- 
that have grown as a result of devel- pcier.ti   cy "     ¡1 hi. ' f\- 1   r 
development institute.    Vell-kncvr. example:- oí 'ï.:     • r-     nil' 
vhese ''dry" copy machines were d'velojed by 'he i-.Uf'H   .-.»ìTTì 
this new product came on the irarket  the X^rex Compaiy - "pi y* 1 
people and was a relatively insignifl.-ant   :':u-toi   K t.        îi 1   •• 
industry,   the company now has a dominant  rd>- in ihi   indu  ti>, 
thoueands of people and operates all .-ver th<  world.    THi.-,     .-.| 
¿iven to many thousands cf people through   hi;, -.nc pixtu."  -u v 
example is the tape recorder,  for which Aienur h«.~«.ar.-r.  ••  ur.dat 
IIT Research Institute) haa held practically all th.   i-at-  -*•     ! 

and recording heads and hae Ucc-nsetc thrcurt:.ut the w riu 

ti, 

t., 

fi"! ! 
•  •   !'   ii 

A'   I"' 

•1.     I' .   '      ' 

••i.ly -i   t 

I ,v i ii *'. 

• •:>! 1   ¿      '• 
Li ,yr< i.t   ! 

•1  ir.' \t. 
'   >.   ir- e 

.    I'll      !l.l|' 

I ì..h. 
1 

r •<•.., 

w- î  i    •   •• 

v   Hii.'li'f   • 

••ll.¿ 

•i.    I ' I • 

,••!.' «I   i 

••.h- -î 

ti.-   tri   • 

dt'.t Cn the other side   jf the  size   spec-true,  ti*   Indu, iri-il «»-"»H   «•« t.t-r *t 
the National Institute  3f Science and Tedinole ry in tu 
a new low-cost method l'or turnir.*-; t¡,r  ifuntry1.:   -i.--i.ut 
components instead of merely exp^rtinr raw cipri.    'Ihl. 
position in the  coconut trade   fr^tn just   U-irif fi rnv :«»*' 
up a whole new agriculturally baned  ir.dustry. 

Ihi 'iniin. ,   hi.,  ti« V  ï   !» d 

.•r   ;      i »it' '   !•»•• c» . .'   i 

tif».     '  f fifty'« d   Un     >'   Uíi' f .    ' 

i iül     i r-  i»n •. f   t       p í,í - -, 

i ;.    The management consultant .;eeG  the   cpi'-ial va i ut 
and development institute t    the rtevelwpirv .-euntrK: 
not only economic limitation* to industrial in- cramât 
personnel and know-how.    It Is in thi~ general ai-..n t fit 
and development institute can toe no at useful u> U:e u- v« i 
problems that no individuals or compani^ w-uld e v. r •.....*; 
have sufficient funds to solve can b«   j-jlvtd .cw.iv.x 

1'   tin     '. i. lu   t 1 ! íii 

„•ii t>   fr- •; • • ' e- 

t ui    -ii.   '   ti.- i ' '•' 
; ! Q  1    1 ¡  . •. I 

pi r.f ' ; ' i;y » 
..<>•».' !.. A; ! . ¡J| ! I •• 

1 ly   /;*    il-     i.V ' i ' '•' 

Research capabilities and limi tati •-> n¿ 

¿k.    Research can arte many conquests; research -an I-IUHI- ww d- 1   it...    . •    • 
most important for the researcher,  and even more ee for the- ret.'^i- 1.  »¡'•;|-'; '" 
to appreciate not only the capabilities of research,  rut.  -a:/.  .1..  1....1--       ••• • 
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'i!1''!. 

•\U-J- i ')<• d 

i.-        1 i i v  r.< 

t     r  t 

1 i.'i i   ' i i ••• i   i   . • ur •    v»: r i'..    ; J i    • '. í.J 

•  'iP'i     J ;,    ! Hut.     it.. i; . 

¡ i   t i'.. ":.     i' rumar" erte ut. 
ti   tí if   q.aìity   j j" 

'.,      Î t -1. - ,   ii.iiu.-1 ri'iJ    a'   it.'u'-'t   Hi/i  (i. V' 1  ,iuj(t 
./iti.  íi.    i   it, :-».t.UM in i.i   ;«.< Uà fi.,   i:   tu- ,••  «ù:.   t 

• ¡tu'!;,     mu.-t  .:• :iiU' rn themselves 
:;.:li.'.-    t,,> ir i*."=» = i i^ri- -d cbjpctives. 

r.-   I'UìI.-I ! i.. ut      it,  liit'ii i    -fi!,  un   n*. .• v- ed    •     . .*ii\   ìmoti  nr in  setting 
•ii    iu.lt.. tii'.t   j. „'-tr'-i.  »iiiU   i- v 1' |Hit :,i   .;   tltutt    .     H'    •:.!. i;_.ÌJt i:. ar.ijeasing  the 
1« -j,,i< i i ; ty '.MI  ty(.-    }   ifj'iilt,,   ti at tu   •  • r,.ric.   nt A indue trial levtls vf the 
•ti-, -i   *i   t'.t       n.i-     •    vili  d     in -u   ululi-ti   '*i#   iir4 ^rt ial  'ma   .bjectivt   Banner. 
H.    „;ii   r -w    î     í   •* tr.<   th- i    ili;   • > -ni ¿ar t vit h tí     -.-yji.i   'i-ai,   ¡.liticai and 
ni.»   ri.'»1   fi.-t   r-  if.Vilv»at   tu*. t.»   /at t     i-,!    i tiiir. »»11 tht   fuftdatur.tal facts, 

« .     if     mf»i.u," a* 11  .   t, ulUint   -»M. a. "i.-t !:, •_.tt>: iî .t^u.   a .; >una . Ft
rantzation 

..t rm*t«tr» ,   i.|-ti(i-j with  fra.-ti-al  «tira i   trativ    ' f   •> d'.rtv.     The <. r.c   nii,£lfi 
î*'ftttij'i      !   Nfty f'tiiiHti «tiU>-av Ui   tint  ha.. *•   .t  M arí¡.>- -^   r   „u-v.^r -. r lailur« 
i.    »t«      r •»ií'i.*'tt i  liai   î'n<*'   r.      .iti   tit  tu   „ ur.d  „t   i{,n- -vl   t,   the  [riirjiples 
f titi   t»i'*ï   tlraiitS'     .-î      rf*mirnti ru  it  v uid  hav<    . * • :.  1 r-i ^-;:. i bit   la" .mch 
<•«. ;>,t*»i.ii .   H    i'-n* rai t-*» tor    <* ri   r^tl ;. i    i *iVt     >   /ti t«   t t-ir ^uri'f-i.t Elze,  and 
ti    iinv    *bu;   t M ti ahi*    t.    - f i • r th'ii1 r-u, t  i.x-r    tí t   i ^ r.1   ;,r daetc at  the  Trst 
v% Hr., r*fii I- pr «'r. »  ht   t    mr,ti i  iiii->_  t tc^'l yv :.t   .'•>*•  ,'rO>(Vf   pe< pi  , an<J 
i itili r> ft   fir    * rh>:\..    v* r  t   niiii tu 

i.      Mi.       ii,a, • H.- fit   ••  r..-ul«f»rt    >••', r- .     ¿f    . t + it.. •„       uul and  practical 
linniu ¡¡-.i   . Miii-tui     f- r  •»'*    h i    » r» t  r    • üI-.'¡   \:,c u  v* 1 'tu'  .t   i .: titute.     T< 
t.l.i.    h-     -'H'  '«id 'tfrr   ufi fit      : u« -  •.   •..•'      r.4r   j     t       r   _r    'i.it  the ïiîmôpc-ïïent 

l   ..<..-h   it;, iltnt.      î   v..    ,'.    t-***  4   î inaj. i fu   '• . iti   r. •,  d  ai        u.  »v,  t, Ht  it  is 
util   .-íiliií.i   '.'i.-!, ft.,-!*!-   1  .i -r.1    í/i'.-tiv   vitr. .jiíi-i  r*   . JI.O.  t    a.-hieve   success, 

i  ,     .»i t. r 'u   Itti.*, ti'i'il  f.   t'it -h nul d> v. I   j»,«,*   it.. tit . t.   i,_-    et  jp and 
l'tn!(   n:ii,   !*     liai .a, • 3- ¡J       f,  *1 ta. t  .ru   t.      i   Luvai-at j.-   a^ijtanc.    For 

t xwk.i.it ,   t.   -H'i-t't  ;       l r*..-.'iî  f: ;u\  MA.Í t.trv       i tai:   ir»o.t.tiV'_ {.n~gratases 
»»,..•   le * v l  i*d    •    ttat    Htfti it   •f.-a j-.„i!-aí.l,   ,T   ¡U   ¿¡il r  t ^niy want to .Join 
th.    .ttii'i',  i A  vili  ni-    »uî.t   t      tu¿.    It.c :, at ;.,->. n.«.i.t   . ..r. vjj tant will nave had 
•«.-•î.M. mM       x-í-rl   t.«.   w»*|   ,*»..y   iiu'f.-».t     i*u-.t!   r,.   1 n . --.t li jhitc practica. 
i'B( 1' )• >     il.-'. t.tîVt     ri.  .  1-fiEJI- .# 

^ s#     î'i ,   ».'ift"H.'i,t    'iHiutat-t   jan crviit  iivui-atx"-.  •:. ¿iatai.et;  ir, providlnc 
certain |i|-a--"*.ital M., if.»-,,   v >pri t..-«   *•   tt-    * t.ai.. trin,   n\- ar-n and' ieveiepment 
hi.-itut..    iKn-r-iU.v   thi   lt„-MMitt   i,   :  ,t it.t,t..t«i  ¡;   t.,    jut.-ti   t.,   "Can we 
r.HKt    î 1   u  . .*".    îh-   ir.cri)r"*. R* nt   \'*   it*u '   L   -     *       ¡ •   ..:.   .   .;TL ,u   vxç ^^ 
"„HI   ' t     •U*,".     I¡  »•".   '-      -m    .   -u.!    -..-.;       -«       -.^jii.    - t>,  ''iVi._   -,f 
t »    • *;t  'î    --,*•'     *.i   t  "   i    i .   » • . U4>     t    " iv' .1     ; v        '   i     '. i ..   ii,,I . • 
'••¡tin»     t Mi   ,        , -  •     -.       • i '     ,:   . 



C.     Usino  the   Pana \ ;:.• ;.t   J. i..-.^v-.;-.- 

When to use the management consultant 

3Í+.    The management  consultant can te   :r.e.;fc usciux in .e ivlti-   -.enei ^o¡o   , e. 1 h •.. 
that do  not fall within  the daily  routine   . r  ncrnal •• xreriei.c     e:   tt      .aia  'rea. 
research and development institute.    Tl.cc«.'  preLlu:lt  car. n laK   t.    ¡:      ¡1. '¡tu' 
itself,  or to  client projects beinr carried  „n by the institute. 

55.    Thus,  the management consultant should be ecun. eled re,'.ardi ne  ir ¡ e :;.. 
of policy,  defining objectives,  organization,   mar Retine;,   l'inai.00,    cul  an;»   -t 
the other business problems that fall within hie .ch.:"     r Kn vl-ie<   'u,i  t rainii.o. 

Typical problems consultants can selve 

j6,    The consultant can assist in the solution cf tue types op  ¡at bUni.,;    tiret, 
those that concern management of the industrial research and d^v« I a in. at   institute 
itself, and second,   those that concern projects for its clients,    urti n betti 
types of problems are  similar.    Thus,  a corporate recrranlüatioi. study weuld 
follow a similar pattern to a reorganization study of an industrial ree. arch 
ana development institute. 

57.    A brief listing of typical problems  that can le solved by the ruuuuament 
consultant follows: 

(a)    Top managment problems: 

(i) Defining company objectives and policies; 

(ii) Establishing nanagement controls and performance records, 

(ill) Long-range planning; 

(iv) Improving communications, 

(v) Establishing icore effective organization structure; 

(Vi) Establishing executive incentive plans and compensator. . tandards; 

(vll) Planning ana arranging acquisitions, mergers, and divestments; 

(vili)    General surveysj 

(b)     Research end development problems: 

(i)    Analysis of company's product line; 

(ii)    Analysis of new product design from economic and customer p.ints   >f vl«v; 

(ill)    Review of engineering and research management and_administrative 
capabilities,  controls and over-ell effect!ven«—, 
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IO 

•)       !''r.nul''K.'t,uri;i;' i 1' 

' i i 

(Hi 

(iv 

(v 

(vi 

(vii 

(d)      Marketing problem.,: 

(i, 

(il 

(ill. 

(iv 

(v 

(vi 

(vii 

(1 

(Ü 

(ili 

(f)      Ve 

(i 

(li 

(ili 

¡i    fi   ìUì r- .t.      -,i 11 iti-.,   i. •','•'-   '1 .  T.Hì t ir»" i\y,   --quiument, 

f-r  - i - j < -1. i •  n   in  v. .v..    '»:.J   ;•:   ••• ü ü'.     , 

. >'li(.-d'iii nr; 

l.tii^in' <'firi(f   „tand'ud.;; 

Latour  contraete  and w.>rk ..tandard^, 

Inventory   '.'ont.rol  und matr-rini^  h-tndlin.; 

Analyiiin  oi' producto and   their cujt„rf.r appeal. 

Planning and setting up channels   if distribution; 

Marketing  eont «naly.i.;; 

Pricing  Policy; 

Advertising,   trade promotions nnd purliclty; 

Analysing market  potential; 

Kx port  pr<ig rair.tí»¡3 ; 

(t¡)      Financial  proti*, ms: 

.•apital and capital requirenents)! 

uttinf   up  new  ì-urincss   >r industry; 

h' y nun...' inn   vhe  n- \; <\ imp-any  (. -»arccj   • 

Fiirxnciul   planning,   budf:<-1  e,ntr:i,   raen flow analysis,   coat control 
and audit,.:, 

uc-nrw-1   |!> 1'1'ffl,-: 

Acquiring «ocd  [.crrie and keeping tLera; 

Training  pr. •»• raime;   at all levels; 

ComperiKiitii'ti :-.r.d   Í r,. « - n * i \ •.-  ¡.r^raœe.-; 



(,')       C fi i <"C   pr-l lctrii-; 

(l)     Fr^ccduri:'  Hiìd  m t •   J..; 

^ii>l     tquiptt.ent   sii' .-tin. 

i.t      i ut Ui!,t 

! 1 i V        l. 

He qui reinen U l'or the efUcU^; a 

jH.    The booklet,   "How  to ^ct  tu   i.   t   n..u]t 
listed the folic wing ac  it..  i\.>ii\r  i.t.   i M- 

consultants:   l/ 

"1.    Careful definition of th.   p>r- t Ku 

¿,    Careful selection of tht  r\-n.-ult;u,t 
Baiane*'  fee  versus expt rienc 
Weigh  >ne approach versus ai,, thtr 
Important factor ic resultc: 
»A goo4 Job Is well worth tu-  cujt.   a p.', r    m   io  -t 

••«"•»'i»* • 

.-.M. r 

how attractive the prie- tan *W f«v<" k 

3,    Agreement with the consultant   ;>n mutual    hlioaU  n... 
At conclusion,  Is organisation capai*-   -t  Implant tn,;  ti« 
r*eo«Be nations • 

»,    Proper supervialon »nd support of the consultant • o  w- rte 

<n    follow-up on recaaaentotlons 

6,    fteasure the results". 

St: leering a consultant 

¿9. The Cu Pont management phllea^hy which . .iM-h-i J-.. -.1 W t r t- 1-- •* '-" 
veld's larger inducirte c-r^rati- r. i Hurt rat- -. ,ri* r ,. J^ , , n„ 
a insultant.    Mr.  Pierre du P-nt LnevJ  u.    n.hu   ti,     . J   . ... • ..  ^ 
and hiring him,  he telle* ì  that ^   .«I-rta:.   v,    '«•;';-.;  ;   wt;„',   , 
regardless of education    r experi«;^.-,   M.. *.   v.r..i   ...    .n •/ 
doesn1t know. 

te.    Thus, in selecting a consultant,  fir..t  .  /' » / '' Wl'', ^   ['J'l'.^V^ j   -'r""' 
and whose Judf,«»nt you trust.    The», U »ur- ...   r-        ; < 
project, and ^«quftt* tl« to iewicp • -ati-iu- t, ry • - 

111.    Sive the. potential consultant a ^«ar *TlU;i- -• ^J'J^^ % ^J", 
him to prepare a brief proposai on hi.- 'ii*r  . -,  
his cost ostinate and his qualifications. 

I7pMU¡ W, f»»y,  "8«* to Oat the •»•! NUti fr «. »«.#~**r.t y* '^"^ 
(»«¡oriti    AMociatio» of Conaultif« Mi»*:^nt Erv^rf,   .     = ,. 
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¡.'f.- .¡ft ì> 
it ¡ni 1 ten   vi*i, 
i ri;..     Y or   \>r 

"   ,r,' i ,   -ir.u   .v ' 
'hl'.'üi.   . 

! hi  H !   'Jil        -    - 

.  -'J I ' ' L'i!.    ' - 

1 i   ì : lv- j     -iJ.y 

: . 'i ¡ ; .'./ t •  i ' ili'* 

.   .    •;•;!.,     :   •:.< ti,   Oì..    will   ti- 

i   -   :;  :   i   .pfiili-'  naiu-s  t •>  bt 
.il   ;• ¡ Jtuu  n    r fapv  ol   tht   coneultinr 

!,    ¡(   .':,.•• i  t,eirr,    n  1. cation in yv'Ur 
•   ;   •/•jtr.ti--,  Indon,  Paris ol- 

ii;,     r*   vfl.., .,••       o n ^tñoo l'irne   ti,at  -r   f   Ir. their proposals  state firaly 
U,    ir.yìv i m     :'   -nc     !   «i.   :/; art,,.r..'   iw -   d   J'   *•    Eo rot ask for this,   for 
n<arly -.lv-tv.   tr,    •ocvt-r will  .-,  ir.  u...   affirmativ.;   tb   cnsulting firm should 
,n  it.;.   an.  initiativ,   v- lur.t-    r    n.      f  il- parto, rv'   o nicipâtion in each -»¿or 

['«"' J'-'U 

M+.     Y^ur pt'.J'-'-t  1.   imr-.i'Vii.t  h   y- u;   it. ouct ale    be important  te  the  fnnculting 
ri,»,    lian in|.ortaiioc wì.ì H, ii.-ii -at.,• i by the tenu, or man, assigned  o th# project. 

&• as tiring r« • uoi to 

¿*%     The ivoklet fstnU-md  nrtvi.-tjly,   "How to cet tht best results fro» sa!»ge*«rit 
.••n.oJtunt, ",   i«,   a r-e.J  .'hce/.-lict   ,)ii o-, a-surino results of consulting 
aerl^r* tit:;:  2/ 

*1,    1)x   ii„.ißl»*nt. hi*n [<tii carried out without upsetting 
tri'   eí.nfiany'f or^atfjisiti.jn, 

.*,    1. »     ilclii&J  eujt and ti*'"-   estwaveb *#ere realistic« 

5»    Ihr- . .nK'ultiiîf finr*.   rt-foo»   nu^ti r.;. nave largely been iqpl*mrflt*4U 

1»,    'ih*.  •• »mpTiiiy - r-'^t-ir'iti r, -.• •;     :.   *r,e  o " »taridati-,ns as  practical arwi 
li   viilinr  t..   'liv.   with  fU-». 

'>,    Anageaent haü  r< ocivt-d o stisu. i.   n.-   '-1 -   -\A¡ thinking. 

6,    Tht. company i:   wilìirv. to , mpl^ y the ..uno consulting firm again". 

i." *    L: 'i. n c i- '-* ti i L n 

¥ »     fv!i.hri ,ì of  the ruuìar t.iot.t '' io.uiting  profeti.n i^vt t«v. working Jointly with 
industrial   research and d< vi, ¡.líet..   inctitutio li r many decacus«     Their joint 
ofr.trtr havr aoo brt. n  to   d. vol- rm.nt   ;i  vth UK  technol; t-leal and the 
mnageinent o'ieitroí, 

4í.     The aeeei»|>lioL& nie • i  manage iront ana technology can be seen and ^njoyeâ 
throughout the devrl ^eci nations.     It i.j  h pod that   toe developing nations will 
recognize  this example und will ti,-refere  take the oreatest advantage of the 
'iicilitieó thut can be    ftvnd c;   industrial rojearen and development Institutes 
and by LVinar.effient  c ---i.t ni tant e. 

Uní. 



Vu.    IHK 'Ki'AuiZÀTi .    y "TA'H:;1 'Ai Mv.-lw^ 
:ZE^H^1AVAK f.' •'ULK'"' KKK'F: ï • 

Ir*4{.art- i ty J   ..;*-•.'  "..-+tt-rt * 

:3* 

1. in Ciechoslovaki*, a nus* er ci -i: dustr .e- hi\e i »ri í:1L. i. t . • »• .••¡u..i 
The sining industry and the workup; -f pivw-i. i.a jetais ^niifct^i w^;. -i h-iv.- 
a world-wide reputatici! for sere than five ¿«r.t- r.es. 1ht- Czfci.* .;i vik , ¡:u:¿ 
textil» Industri«» have alsc teen frvelryad for rany centurie, 

2»      The origin ot the Cteohcslcvak te<áv.ic*l school «yete© i J  linked wi<¡, tU' 
4«wlop»nt of «,h* eountry'3  industry.    Recently, Cieche« IcvUt la j--u;;st-.l the 
£50th anniversary ex* th« founding ^f iti fir«t «Bgineeriiis S^WM-U.    It wad th* 
schools that beg*® research »ativititu in the ccuntry. 

3.      The  importance cf technical schcxLi, and «.f th»- rest-arc», w.-r:;  in.»- •'*   th-. 
wheels, has teccB« greater with tue ieveiciBe'.t <f  .niut.try, ti¡p«v.^ .y tu« 
íachine-huilding industry.    It was ¿r.ly after the First hVrlJ *rw t..at the Jar 
ndustrinl concerns  (Skcdm, kskemewska Krlten-r*i.ek, th* Kin I-mury an. 

Iron Werk« at VÍtkcvice) founded their cwn research institute*, -iparl. tnra ti,.- 
research facilities of the technical univerüiticc. 

U.      However, the demands cf the developing indu-try oi,ul.J never li- 
ly the country»* cwn research and devel.pment foçilitie.-.    Tr.u-., t.:.; 

••iti. rifcd 
•j'ivunta» t* 

licensing practice ha* cca<- into widespread u^e, msunly in the nei.ii-tuiir.xnf, 
industries and in newly founded production tranche..-. 

riditi«-l. 
•r.: iti".' 

5. The closing of the technical universities dur in* th*- vrar-tiir.« 
Hecheslovakia hy Nazi Gernany interrupted t.. 2.1* .1  t^rjac- i   <i 
the development of Industrial, research, and the    , i.r.t^n ,r  t...   ; i  **> ; • * 
,«=  caused a rapid increa e  in development  f:u:i  itiec  in w.,    -n-i er.t-.r,;- 
At the .am*  tiiue,  the „ccupaticn <f the country  lir.it.-J  it.-.   •• i.t «^    --i-i- "• 
industry oi' Vie-tern countries. 

6. The main develop*»* ,i  the sciatiti,,  re'-nr* w..l   >v.;l ! in.-.t r-^ • ' 
CMChoslov^kian  « .:• lustry has, ht «ver, taken pl^  cw-the .-«, -u    ., r. . 
connexion *l~h the development of üc-op*r:¿t.i-,n le.vM-r. r-r 
:x.-ciali«t   ii-ouc of nations. 

in 

ir. 

•jntrit r M, 

A,   Th» current .rpnization of rc^rch ^M 
 develoCBtfPt 1" ^ecb-UoyriRi* 

7.      The research and développent institutx. n.    .  ^ - _ tf 
323.0CO persone    Of this  nuisber, alose te   lo pei   cent   ^u.   ,. J 
Sciences and at diversity-level in-.ituti-.n..,  ;c i-      ;- , ,.,.,..,,„ 
civil engineering, 11 per cent ir. •,Cri^ltur,-l „x^Xx,    ni ^t,  .  . .       y, 

*    Director,  Resear 
Fragüe. 

îh Institute <:f ¡.'achintî-tuildir-: Te-hr/ :< --y '»»•ä 

-tíl- 

i.'. -i 



•• 1. y per  cent  ir. me li :ir.e ai. .  the 
future  the  s harr   • i la.:ic i>-.ea)  JI.  .vi.11   .ta 
ai.'i  that toe  et uro <f induotry  '-r.d   jivil or. 
It  io   intende* t    inerba, e «-spc • ia Liy ti.e  s 
basis   in  tre :r.aohino-huildir.r  industry,  aitai u i. 
4C   per  cent     f  toc   t., tal   aarac'ty     1' th•   ro.^>r :o 
Czechoslov kia.     rhe  stru :ture   . '   rosear à. and de 
correspondo,   i,,;  • r. 3  lar-:«3,  te   the   structure  -f  it 

,\,.  -te.     It  i«  a.. ..uü.ei that  in the 
•x~.  aper. xin.ate ly  1C   t<    12  per cent, 

in-Hrii.,; wild   increase  slightly, 
art-    f the research an! development 

it  already  represents nxre than 
an i   ievelopment  facilities  cf 

vel'j.n.ent   in Czechs Slovakia 
j  national economy. 

d.      The  .tevelrpment basis is I.rpanize i ir. industrial enterpriser.    Approximately 
two-fifths of the total stair of the research ar. J development operations in the 
aachine-Vuildinc industry work at enterprise l-v,l.    Their work is  closely 
connected with tu» current work tf the desi m   -nu prcject groups, which are 
responsible for the  irunedia,» technical preparation of production. 

9.       In the enterprises    all .'vsearen and development departments are generally 
supervised by the director'-   ìeprty for technical affairs.    He   is  fully 
responsible "for the fulfilment; ,,f the "plan of scientific and technological 
development".    The t. chnical deputy head.; a srecial department, which plans and 
studies the technical and economic aspect;; a' the  delivery progiairrae of the 
enterprise, sud whi:h safeguards  and supervises the work of the  department for 
development and the technical preparation of production. 

1<\    Applied research is generally carried out in independent institutes, 
'auctioning as "leading institutes" for a certain branch of industrial production - 
for instance for the manufacture of petal-working machinery; such a leading 
institute is the Research Institute for Machinery and Machine Tools,    the function 
of branch leading institutes is entrusted to these institutes which are best 
equipped technically and which have the. best staff,  :o that these leading 
institutes practically form the fundamental network of the research and development 
basis«    Every branch leading institute has an advis'-ry body, the sc-called 
"Branch Board",    leading specialists <f the branch are members  of this Beard* 

11,    Branch leading institute.; ar^ n. minar ed by the central authorities responsible 
for the particular branch oí   imìustry.    Use main tasks of the branch leading 
institutes are S 

(a) Analy.'.inhi the s--lent i fit.- and technical level of the branch; 

(b) Suggesting conceptions of the .scientific and technical development 
of the branchi 

(c) Evaluating proposed pa-svro'i.'t plans,   lont:- and short-term plan.? of 
the iícíentifíc and technical deve I. n..«wi >.f tot branch; 

(à)    Encouraging interest   ir. the : -.lutici: of the problems   of the scientific 
and technical d«vt Lopmei.t oí   ttu-  tranco. 

It?.    Branch leading institores 
international oo-operatit-r  in 
perss nr.el»  and   in most cas v. 1 
tasks  in the   if, e.u , -rent    r ...• 

'•- j. o<    } art 1 : 

'if-r.r-o --irA 
ii' in solvinr problems of 

h (íy, in the .supply uf qualified 
.o solution of the most important 

•y,  included  in the "tate plan. 



brunch centres  l'or ¿oientil'ie, Uv!.iixc;- . 
•,nd technical n .realization centred   uv 
In-titutec. 

•i-i.t i' 

i; The branch leading institutes iv i.   :AA    :  -   t i-ri' i- i. 

development institutions     f tie bruñen una  l..e.,t    m     t 1L» <-• 
with recommendations  civen by the iranui:  l«--ui.¡i.    in.1   un., 
recommendation:: have  direct eci-nunic eenbt^iut-i.^^,  tn.\\  ::.\:.;i 
organization to which the respective iiu.t itati  ¡. id-i,:. 

tii 

'• I ii. i 

]• tni. ,  ;'.i.i't> 

••I.. ,   I.a. •    t-fi. 

tin-  .'fit.- 

.-. 11.*-   i -i.- i • 

.vili thi-r 

lk.    This branch system permits research v, rk^r.i t    jui-t is;i( at«    u. ;u   ;:-it. i 
of'scientific and technical activities, whexvAJ ecino.ii- .. r. .m.;,   rvlu-ii.,-    ••..• 
ministries, concentrate in the field ,-f science and U-T.IK U.-¿-,    I. ¡< r ¡« -t n-.- 
technical and economic studies, on setting target.: ±u« t «sk.-  --mi • r. Un   ..au-r-r 
and financial demands of research and development istituti n.-. 

15.    To safepuard a proportional devM-¡i^nt  . i  jji.-r.c   u.i t<i.-..n !>    .'.   i'   ••   '' 
necessary to attend to research in such fi«-lds, whin   -»r.   . it. .J. ^ 
p isibilities of individual enterprise.; < f  ii.du.trHl I r mei .*•.-..    . 
research institute,   controlled direct ly ty   n-t.'-i'M  :   v-men*   -. 
orcaniaed.    Cne such institute in the machine-lui hi uir ii..m.:ti\,   1. 
Research Institute for Thermal Technolr<;y, w^ich even inv. ./Uf.ut.-. 
research problems, since it has scientists . f very hi.-h quality. 
XStS/of this'typ« is the institute which deals witn tta- research    i *.'t«ri,!. 
and their surface protection; a number of institut.«  Iresti, *t, v.rijus P f ;* 
cf el*ctrot<chnic8 etc.    Most industrie* nave tneir <wn btau r^-iiü. li.- Ut ate. 
for technioal, economic and organizational problem, which invesU ate pr-tu*. 
S economy in the reactive branches, accorane t- ;h- re*ui re,*n 1 •-l - «t.- 
lutate authorities,    ¿tate research institute are iiwrwrd    ruu t.,. .sul* lu-lyt. 
'^enthi research is carried out on ,rder ivr individual entnrpri.*. , ««• .»..t.. - 1 
auch a research project are usually paid ir. 

It. Research at universities md univ*r.;Hy-level -en « 1- K- r^n.l: 
directly at the respective university d^arU.ent. . Jiav^r.,.U, i- 
subsidies, whiu: permit them tc inerme th,ir .tail *Uv. U,- l-a... • 
personnel and tc finance research project.'. Ir, < efllph ./ in . 1. _. • 
auxiliary personnel f-r work on research pr .3"^ und-,- tu , ax- ... 

' an'1 associate Professors. Outstanding -tud-r.t. : .•iuvui.-:.-d -• ui..-. 
future scientists, are «iccuracec tc.  participât    m werk ^ r-.-Mn 

If.    Universities co-operate, on the >r., nano, er. .tat., Z;^'' ¡;¡; 
th- other, on pr-.bl«* rehired ty *r.terpn^.    > .re  l«»_'   ^  . 
support the universities rr.ateriallv ly ¿ivi«. t«*m x-w:.1 • -i;M;- 
case of close co-operation is, for stance, th, c - ^-» ---1 • 1.    •  ; 
ir. TUml with the îkuhin«-ruildir,   -r.d Kl^.-ii  ^^^^ ;^;; ;l( ,l   .* " 
PixeK.   .S««i nemicai uniwrciti..    ^-   i.v/^ jr^pt-i.«-1.;^;« ,;; 
such .as the Building: Institute if U,; l^Jtu^. # >»«^^ ^ - ,''.    ' . 
however, univen-ities have only ».All  lai-.»•^..^^•..^...1. u |i       ^ 
tven in the future ^ech,,l- -/«ida i-».' r, t ^.i ^- - .    1 ^».^ ^;-   ^:< 

institute- connected witn 'jriveivitl.^- --u r'«~   

r.-ani/.f i 
-t tv» 

i.in 

• • 

• -. 1    t > 

:.f.ii.l./ 

. i 1 i- 1«-. •- i- 

•»...ui.f! t. t. 

].J" . •• •'•'• • 

• .¡f - 

* 

institutions existe  in Czechi-1<-vu'.it- vithin '.'••• A'
1
.'*.^"«'' 

ii-:. 

,i..-f, 1 

• •-.      J- 

.1 .i-r- 
•i ..»• it " 

-..fjüí-'.i 

•ii.'. 

.'ii':.. :i 

i .   ,•:• iv.; 

t./ II. 
i'.l   . , 

'»'•i 1..', 

,-tl:.f|.1 ••. 

'i. 

t> I 

individuai, industrial branches. 
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1   1'   ti.f.- lo'/>- ' 
'J.:     tr/.îf t'UO 

,     t.c-r ...»su, '   oro   soinu  s.uu"u.e : 
•••     s.ir.o   .."'aff  vito   sos-orco. 

Uo'U ;.    ' ;'    l'ai    i••:t.   j' 1,-.;   >- I    :.;...    A^u 

:' i' te  alhv H  closer  ce-opérât ir in 
. t.ii'.l tr . t' university professors  act 
v..,,     f ."ci<-r.ees. ;   ji.int institutions 

' •' the Aevierr.y     ;   ..'cif-t.oes   ur. ; univers it if.'   oro  t tino  founded  -   f^r  instance,   the 
Ir.:-ti.tut.-;     r ': rrutvti't. Techniques,   .)  ir.tly vit'., the Technical University,   or the 
ah rat ry  for .'iliout rn .H':jsor;/ ano lec .r.  .1   •;;,  e cerate! jointly with the 

f,( llerje   - f Cherr.ica]  loo.ors ]     y • f tra; uè.     It  i.:  expected that  external 
c Habe rati >n   V university fi" lessors viti-,  industrial research institutes will be 
iiVt'l<r<-'J    r.   J  Ir ao¡er  ..•••••.If,  leeaus^  it   is  r.eces.,ai\y tr   strengthen these 
in-tituieu  with hi i ly qualiiied  scientific  r ers> r.nt 1. 

L.    Central  centre!    1' technical development 

J9,    The r r#inizati<.n 11' the research and development basis in Czechoslovakia is 
'•or. tre lie d  in a unified way by ,;tate authorities,  responsible for the planned 
control of the national economy.    Thi.; r.akes it possible to avoid unnecessary 
duplication of the research and development institutions, and te concentrate the 
efforts of hi'-hly qualified  staff members  eu pr--sects which are of the greatest 
economic  and  social  imp'rt.ar.e«-, 

'<-'<•,    The yrr up • ;   "entrally   • r.tr   ) Le ¡ institutions  include a testing institutes, 
ua.ieh se.;  t'   it, that tec-hnic-'l stand;!:-as and a uiru technical level cf production 
are adhered t.  ;   furtherm iv,  tuer«* »ir- =  centres f-r technical at andar dizat ion and 
patenta  uervi"»-.-, and centres  :VT scientific, "ssohnical and economic information, 
which concentrate d'cumentaTi--r¡    i; tin- nevent results if science and technology 

i1 the  respective i randies   it   h. <r.e  and atnvd. 

. 1.    The State '"••rrr.ittee r i- revehîrr.ent and i'.-.ordination cf Science and 
Techno 1 ' ry -  un -1,itotiv   vvernr.er.t aut.r...rity -  io resp.snr.ikle fer a unified 
toehni'-i]  p li;.,  :ind un . ver-'ili   .• -. rd Irati • r.    f scientific activities.    The 
f- undiny    f ind-v L!.,-,-,, t retarci: a¡.-i   i.-vo-1  • r.er.t  iu.titutoc- in any branch la 
.;ut.J«'ft  t'    appr val  by thi.     \ noittet-. 

~. .    The Iru . •     f pi'«r.r.in-    f the ;H-W< jwrt    f : de-noe and technology in 
C;:lciksl..vtki-'   is the  s -.-tiled "l n-'-teirr. tecmical and eecnunie concepta"  of th« 
ipvf 1-reent , r in-'i-idual rr«neU     . f    ur nati-rn]  esmitty,    These long-ter» 
l',n,,"fk"»  in n *<-***>rA vit:, toe îhu^i  ïeî-ui.jr. . s .; !;iety, determine ««eng otheri 
î« r a pt-ri. i . f r.cu- t.«. yt irs t!> .».air.   sii-:-ti us    f i* ve logent cf science and 
ted.r.t.1. , %•    Ih, s,   l •».. -ttir. s. ner.pt.! \y<   riseo  iu ..rtatt-r   letali in the fera of 
rive-yv-ur Unti.i   ,i,a jr-.i«"**-'•   ^ i •'-*'je -,i-.- H^.I i-.tre t,r< .Ise ir. äliort-tam» 
•*r.r.uaî ur.d i iar.nual . jnriti VM! rmrs» 

. '.    Tïu   pl-,n    r' r,s.earsh 'r  *:,. :^j!    r ¡...turai, t^hnicai %nà social Bcimnms 

and /.i-i'U't,,',  rrrtarir.    tt,us.      ht^   :'» r   o-s-.r.-•?.   -" 
uaciver new laws of nature 
'lai practice.    Basically 

f.t-v .i. înti.rs   iu Voi.ri.rM  s •:.,.,.   -a,, ,.tili.. ,   lhJ ,,f, lÍ€¡ r. ina^trlal ** 
ta-tíenrch« 

•»» Th<- vu r.t sjit v !' fut- 
an i u-vei }ir,*T.* f r.eu* • 
t ht- ut s» 'tr d    ir. .   -.-v   ".   • 

- r \..- ti.'yirati r     î  new t-chuiquec is the research 
'*"f    ^M^ln--».*, ne-- rj   .tu-ts and materials, and 

!   ;< '* *•    ' ! i'51-'^     '-    :-r   i.ctivu pncfcuses.    îhia 



i-art  ci" the plan is  the vide.'t  me,   cii.o-  il   '.i.vìv 
reaearch",  ac well as  research ir.  civil   en iiv^rlv •rie;. iv..r 

,r;.    The object of project.:-   in the technical et ai^hiMiva-t i. 1.  rhu.   h 
Simplification, unification ar.d f-enenlivitv n    i m ••duca-.-   -v   '       :i  w :  :.   , 
parameters, properties,  quality,  etc.;  am: .i v-hvibi. t.vov: ;v. .'   ;Y. .. t.v 
r -ints of view of utility,   ¡safety and ecor.cmy <. r pvduoti  n.     ih-   r   !••     i'  ' :.•    ' h'n 
If typification in civil enrineerins; is basically the same  lVr  tv   v.I!.lin 
industry as the technical standardization plan in other 5r,iu.-trLa 1  ì rai c:.. .-•. 

-6.    Tasks set down in the plan of experimental pilote, and tuLLrin.v vii. t 
verify the results of research and development project in lui Min  , and . r 
investment problems; their usefulness,  denion and econrmy call :Vr verifiedi. r. 
in pr-ctice.    It is the object of experimental building project c h   > t tvLi. 
experience and data for mechanized mass-building. 

-7      The plan of thematical tasks for inventors and innovator:;  list,- <;«>rtain 
topics,  solution of which by any citizen io rewarded.    Rewards  are paid by t.-u- 
institution which proposed the topic and which utilizes the ^ luti,v. 

£c      The clan of the fund ^or science and technics det >n;.ine:i,   it. vv, rdamv with 
the Czechoslovak planning system, the financing of th «above-named, dan,.    I w, 
wans «ay not be used for any other purpose.    They includo not ,,r,]y ... * «y, but 
also imlstmnU, forele» currency and personnel assigned for recare  .nd 
development. 

£9.    Th« plan for education and trainine of scientific personnel »aguarda the 
demands of individual branches of sciences. 

30.   The Pl*n ft* the increase or the technical level of pr^J?n ^Jn"rt 

til w Mdtl» scope in which the results of especially important   search 
pÄ A .¿¡ted, nominatine at the same ^e ^ or,anx,at^ va       >* ; 

^sponsible for th* application.   Very ^«^^^f^tbeir ^plicate-. 
sciSce cannot be solved by a sinCle /^f ^'* ^^r/¿j£n ,,f J,ny 
nature and scope they require the material pinone £. i-xn.i •* • 
institutions in various branches.    Sucn project^e plamv •} ^~- p 
projects.   A co-ordinating institution is nominated fo,  .uco -   .    • 
ínLlly it is a„ orGani^tion which has the   aciliti*.    -* ;^^ ^U^t,,,n 
greatest or the most important part of the problem.    The    c    r Jin 

Shares the project with other «>^«atujJ^ararte   ,'f" £ V' .1"* \r. 
fmeilitles.    In the proposal stage the content ^ *"" ff ^^JUU r V>- 
citified; parameters and stages of results, a   ^&¿ ^* ^.,t i:annr* K- ro ,d:oa, 
Individual staces of the project are determined,    f**^.^"1 

higher authorities take a part in overcoming the difficult«-. 

31.    the co-operation of partner-institutienn is fixed ty ^^J^^; 
plan is formulated for the complex project, * ^, " ' ^        ,.  f;,'_ r(,lnutinr 
ïpprcval becomes a binding regulation for ni ^^^i^,." ÍL ,.illti, u,, 
committee li set up in the co-0^^1^.^1^)^^)^ rf.nr^,niaUvo, 
vopreaentative of the co-ordinatine injtitut^^^^^t which th, 
main partner, of the project, representative.  .^ th ;"^^^ity.!(;V(îl ^ < 
.o-orkating institut ion belong, «^g^^^Í. t.í pr • *,.*  i 
etc.    The co-ordinating coiraitte« remain- .r. eper 

f the 

•05- 



1" ni.h'.f 1.     It ha 
:,horte .rr.iruo;  ar' 
for assistance  1 

til« ri ':.'. t< -i'--! 
detecte 1 •..'ilici. '•;.' 

,  hi à.er .vat!,   rit i-*. 

,i(   ,A1-   .• :i-r,i--i ruLiiit' ir.-titutu ns, 

.if! Ltc- •unnot   'leai 

and  if 
it turns 

:<>-( rdir.ation of .'oienee and 
nr.ei.t  in  science  ^r.d  technology, 3¿.     The  iitate  C ^r.ittee  l'or the  level.r.i.x-r.t  an.j 

Tedinolo, y pr ,pos«s  the ir.uir. aireoti,^  a'   >eve i. ,.... u,.rr,,vul Ì 
und the uLX  ¿portant,  especially tue ::u,^:: -reject...     Mtei   a,. 

Government,  this  proposal becui.es binding. 

the 

53. Individual ministries instruct their subordinate re 
earch institutes and 

2tru(,i.   unen   ütii.'- *<•*••—--   - 
"     ,      •        .    ri.,, •      Finn propra Is  c me back in the 

enterpriser, to include these in tneir own plan..    "»' Püí subordinate 
same way to the ministries.    The propra s thus P*Rented t      - 

conization;:  are  inspected (whether i^11?^1^1^^!!^ Ír;¡e„t these as their 
been safeguarded) and after co-rd^tl^he

c^
i

i^ *vf the Development and 
own proposal for the ¿tate plan to the fatate ocrurattee i~r ire ^        J 
co-ordination of Science and Technology.    The proposals   ,i th%f£:""^£[ 
aEain checked,  co-ordinated and then presented to the Government loi   approval. 

_,       _, .. u„,. .,,.,., ;r     ;-   «J r.]Prir that the  control ,f science is 3U.    From the preceding di,owi -n.   ^ i-   -i_   r toward 
stroncly centralized in Czech. ,sl vakia;  ai tei   ail.,  ti.ere   i.   i „en .. , 
centralization in the control of science throughout the world.    Ih e eh ecking and 
evaluation of the re,ults of research and development are  carried out  in ten 
institution, with the «-operation of the correspondre hifeher authoxxty. 
Practical results are the main criteria fur evaluation. 

35.    Each research project ends with a final report, in which not only the *•»&» 
ana their economical and technical contribution are evaluated, but also the method 
by which these results have been achieved.    These final reports decisively 
influence further research and development activities, 

y„   The activity of the whole institution iti appraised annually, on the basis of 
an annual report approved by the scientific council of the institution» 
Recommendations with regard tt the trend of future activities and the building of 
new facilities are the main topic of these rep-a-to'. 

C.    Co-operation of ii.jtituu.-3 f r ::,aohlne-ruildir.r techtulo^ies 
with tr.:ichine-buil \iur enterprises 

57.    Alterations in pauuctl n rr. ce.-jr..; ani tt.., prcuueti.n if new material can 
only be achieved with machines ar. I ;:.ac¡ ine equirn.et.t.    Therefre,  the  products of 
the machine-lmildim; industry ".re .1  <»v  u .p •«•..:.•:.» •(   the economical development 
of every country.    Ar.   1. n,- a.    i   : -\v.\ ry i -s Mí  i. we  its . wr. pre auction in this 
field,   it depends on k.ports.     li. ^-i si  vai;La, the v   luir*    f machine production 
has reached 37 pei* c-ent  <t tin- teta!   industriai  pr   iucti.n,  and pr ducts of the 
maehine-buildirc indiutrit-.'   f- ri.. r..-.j-l.v    r..-ha.li'    i' ti,.-   • untry's e;xc rt. 

' v I • • 1 

HÖ.    At the present sta./y    i  df.a :.j...»- 
the Union of Soviet ..'• crili.'t iv.-rui-à.' 
able to manufacture a]] th< «•:•;;. tin mr. v 
ct-untrips - even the industri' !.!;• : i. hi;.- : 
en only a part of the mure -:. .ir i;, i.va\.s 
to keep products of the :..a"hi:.t--t Uí'LüI ,    \ 

• is-  '.ar.est   : untries <. f the World » 
• •f vo".erica - are 

J:..aller 
.i   *JnLt'- i . t'ttt 
i'.a chine  r r\ d\. -tt 
[t-i   i^i   -   .'•. ncentrate their efforts 

i itotCK   i¡.oreajir._lu' i:.e ie difficult 
sty;-   i. * .<• i •.' luirt i i.i.jh technical 



..t  i 

1-1 

••'ti.; 

t    !   î 

. t 

ir. I <a i   i,. 

,,.v, i. (\ untri'V. '••/it;, Pv 1 p.-1 <-•• !•' :•'••• • 
lhtir demand IV r t;.acl.ino-buildinn ri MUCI. t 
t, imp'-rt even i;.* ri-. In Cr.eoh< ¿l^vaki;>, ti..- 
j - per cent, anu it .U r.^arded ix¿ loip '••' 
mv concentrated in the regard, and .u-v«. 1 i 

industry. 

••• i      The research and development brano»; wnL'i    •' i ',-••'   tir-    '1,   : • i 
building industry (m t includine university fa^nti., .   "' .'^ ' 
one-half of the resources of the country HM:1 ;,,M   in u i-   i ••• I... 
(nearly on«-fifth)  safeguards th« developed  . ¡  n.:..-t xt»-- ..i,i    t 
equipment for machine building.    This r«'t ,f r,vt-aivh •••nJ •«. y . 
from ïhe point of view -f control and method    • .  n;a,,;, H       t. 
c nsolidaLd branch,  and is therefore suxtal l.o  i-r -Widai »...    , 
between industry und the research barila. 

ho- ïhe research basis of technical equipment i, r r.ud h.e luildu. i. 
in thrï levels cf control. Three «tate re^r.h institut,, •»••• — 

control} they deal with*. 

(a) ïhe application of technical scier.c-a, in    •.••:.ih.  i" i bui   ; 

(b) the properties of mUtHU for use in maculi* bui lai., ; 

(c) the «Qoncwict, organisation »nd general ttl.dernUatLt.n -f 

euiMtag tÄktrpriB«* 

1*1.    These three institutions are financed by the ^tat«   ud.ej , at, 

cf activity includes the ent re mach^^   ^   ^ iL.O.na,;, 
institutions named above inciudts, J;\^a/^n

U,, ,Miii,,; ,t,,ff.   . i •!, 
Institute, which provides training ^ the l*a *«.-«-^ ,lil,.„ ,  ,,. 

Schine-biildinc industry.   ^^^^^   ^^^' <     ' ; lf" 
represent Ik per cent of research and deyel?ir*nt 
production foi the machiiw-fcuildinr. in4u.tr,. 

•••111 It I 

.¡urtati" 

; .< • i i   • ' '   t « ' 

•i.'.   < !'     i<i' !, d.i-  !.' 

•i t.-  t 

if   Li. 

m t i' '"• 

1*.    The lower level cf n.ana^nt f< r saf«cu<u <in; t * - • 
««.now in machi n.-.buildine probeta í- r^;;^f.   ^ . Hli;it 

now in the procès, of ^V'^ UrV«.   ^     ^i. ' .   ,   -M-r. '. 
research institutions, which wilx Unk «.,  if»       ' ;j  i 

building technology with the r^ «^ ;' *^ .'" ^hirlni. ,llfl ,,, , ;, 
Thus, for inattnc«, the research *"£££' ¿ "" ^ , . , ,.-.,. 
central ors-r. frr the reararen »***£ ^\   ,    tL¡

>I ^,, ,tl, 

in -«**---^J^t^^;r» fr «th^r*. "*.   -»•• ••  " »" ' 
£A"ï£ £iEl$u r * - -1" *''- '•" "' 
cf vibration, rigidity of syst«r.s, etc. 

1*3.    It divided ita capacity at * rati,   -1 al .ut J :.  t    ^-."-j 
aLine to th. ty^ifi««.*. of techno l..,:ia*l M-     *• . 
construction ~i" ¡rechine ti els. 

1*.    *—rch istituti.» ter the C^Uu. tr*^ '-    ^^ .^ " 
those of rr.achi.nirw: research:    fcundrl-*,  \^'\';  I . ,.     .,,..,, ., ,-   -.,., 
asaeiAlv, awfac« treatment, nor.-de.tructive a,. 

material handline» 

•Òt- 

ti.' - 

• i • j,- 

i   tt 



¡> V» '   i v.i i.',   pi     i     ; .<-   Ir.   ' i •    ' i 
i ii l'i ir,     i !   IU..1 i ,   I.;    •  i.-•*•(.' f -' 

!   '     l.f'i'   '•< rid  )   :'r  .     "' ; 1 V: ' i: '   . 

¡/•'J,,' tin     I    J'    .-•  »". !'••..   » > :. i"i 

•I, '    »i. 

i .   ir 

> .   i.j.i i     i   t -,.{.• re^ear-jh and 
., ¡.  ;, i- '^,;r   in the rr.Hchine- 

;.'•. ji 1 iti'*..:  'U'P met ment".y 
; .i   c !.t) h y enterprises 

-  r-i'uri h contracts. 

•   ,    .-,   ,-u   ;.  -nul   k-veL jrr.ent 
Mil.--! i.a ,i :ii:     industry H re organize;». 
•in.   ¡»-V-I- J ir.,   p1 duet/,  thf-ir projects 
t.-i.t:.t I. i.  tr   U' duction.    The  costa  of 

.-il«-.-    j   tne pvducti n of manufacturing 

do,     ' ti   * i/.-   <-!;t t-ri-i' ioo    i * - v « • i     • '•   r«.f    '• 
pro. i'-'ir;rr.»'   la'   •:'!'::.in-  tuil-iii,     \'< V  ':.«.• 
'l;.*.f   i e; 'ili i/.'it i' n.    ';»«•   ¡,'tirly    •  r.cf-rii* 
L.'M.'t 1 ly  »-ndir,,'  i y '.."ri; in     > ui    l>-.i  i.   i 
the..»-  ' r ani/atif t.a   'U'j   ---til   tit.   ''Iy   I. , 
»•r.teíT.ri.;»-...    At ti.].:;   Uv-1, .t-.t-   .;ut . i ii-^  'uv .;-Jd..r. uo'traed o>nly for projects 
• r wide ii;.r   rt Hue»-j, 

'hf,    TI*   inn«r • i-.unizati,r. of :i research institute   iealir.y mainly with 
rrciejiiional tpntiíi'4«. y   iep^ndo. on it.-  ¿ize.    Ine desear ?h Institute for Machining 
mú ¡'.achine LA la, which at preüor.t II'íG I staff    f atout  5^0,  is organized as 
ÏVU w;;|  ¿/ 

,., j     ho   .,..•   vnt  , r  tri' jt-sí'i'  '¡r.     :  no'-n^d  Ji;'rJ41y viti: research; 

(t.)    . i per cer.t prej are !mJ rr> -.iuce m. jtkxal sunplea and prototypes; 

(u)    «-0 por ctr.t (.f the staff are «i.pL-yed in technical aerviceö  (t#chtlieftl 
and ciíotiUáic  information»  utandsirdizatKn and patents  for the etv«n t>r*fich)i 

(•i)    7 per cent are a&iinistrative personnel» 

U»    Aü ti   the   le ree > f  truiniftf ana  education» ttt-r^ are  1C p#r e#Iìt  sei«lti§%S 
r«jd r.w per -'*»nt    f the per.-onittI aiv university oradu^tfc» 

k<j,     in l'/tU, the Institute u rkea tri fi even pnj%ct¿ <i  ¿tate-vid* ittp0ri»»et 
(•il-, ut H   j*r x*«nt  . f the  r*"'SPRr,M.   ^facity), flity trinci; projects  (abcut 
5f' pei   ceiri ti* th*- (-'itp.uity , and Vrer.*.    JUC»    ..  1strtx--^oale 
t*ntvr[riu«*s   ('d   ut        p*>r  •• T.t rtiòe^n'h ^•-racity . 

, yeratica with 

'   ,    1ht* fytt'1'.t    f   H-'feruti« r. -..'ì+'i   PiiterrriJe^. ij  ii."*>d ttforehand, and 
o» tjditiri,,-   irn u ree i up n t;» ni'jiru. < 1 *t ^ i.ti".'t,  ^ettlir«   the tii-.e schedule »ni 
rayì-.er.t.-.    ,'p«^ l'. !   tt t riit !• n i.-    jv«n t    t'V purt >; tue  ^ i.tract which detetwiiuss 
th«* 'tp{ li *Htl> i.    ï r» iU-uì-oi, n-àulti' ty rr-ijtic'jl ut i Hiatal u.    It ir. cften thuyght 
:l.at r<*sfir«*h   »/. ni le t     prii^t.t *i rea luti i. i \f ITS ot variecat«d eases« 
I^ipt'i'ifn 't t   

!:   .wer,  ,Ìì\;ì', that   [«-ivitu.el  d' the r/mui'aoturir^  ^nterpri*« should 
ruticip:ii      in 'ir  l'Unti   .'t-i,vi: , f . , lvit.    tu- ir .Vot,  ir, order te  assure  ciò«« 
i:t ntinuit;    tul ,'i ru-t'rvf vtlu'il i»> «• reriei.of    'ìir.t'i ir. tuii-liii.   the prototype and 
ili v«ir\ fio iti' a» tfiitt;. 

'di    It hag twi. foimd uiu-uit^hl*   U   vur.   ver the reuults .f reaeurch in«titut«s 
ili  tilt:   f*lli.  ii  dt.'- i  h  dt ..:Ui..t>I.Vat li il.      It   Ì.J   letter   tt.   -l^livfM'  a  prctt'typç   ,."ith 

l/    Per a fS''B,iilifit*d .irijaniratiu. . : .r .* , ¿«« fi,.-ui»? nmi^xvd to this p «per» 



the- appropriato  documentation,  •ml tu r;'):o  ;•,]•" 
j  nrultuti^ns   ir. dejif.ninr  the  product   Li. o.;e :.•'•:au": 
In the  course  of production preparati i.,   oarrio-     .0 
enterprise,   it   is  o-ssihle  to   respect   far ::, IT too 
conditions  of the manufacturing rr  ces.;,  and t    i\-i' 

•to l'i 

.iir. 
•i : '!i- ' 

cet   t 
C«'1.S(.' r-arti :ii ati MI 

1   !" 

chi.'ti 
La 'i-. 

production documentation.     In e/pry 
required  in solvine problems  arising  in the  e orso  . T pi 
defects   in the  documentation,  especially  in th«    Urdió ' 
new types developed in the enterprise,  it  is even proscrito.! i 
must take such a product for lone-tern testine t.   the  in.diluì 
is technically possible.     In every case the institut-  io requi 
certificate after the test;   only then is full-scale pi- duotui 

¡t   1 

i'f 

1   o 

• I 1 

le  oui of 
i'-', r   -i/ 

hou;.' 
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D.    Problems of the further development scare: a;. I 

; u. i hu' 

development basis of Czechosl vak industry 

5£ The central problems of the further dovei-.pment of the research 
development programme of Czechoslovak industry differ in 1* way : e r. 
problems of other industrially developed countries. 

•35.    The first problem is  caused by the fact that successful c lull, no. of egoarei. 
nrolects are becoming increasinrjly affairs <-f u whole toan, el   rosearen .uni 
Aient workers, whose fields of work often ereatly dxf or      ;;-;-- ' - "' 
Se of how to set up such teams and how to control co-operation ^thji. -ml wiM. ut 
the team with specialized institutions. 

5U.    The second problem is the participation of theoreticians  in M..- ,. lutl.-.j « • 
research problems,    Basic research is beccarne increasingly ^'^    . l- 
verfcoÍtS!    The easiest way is international co-cperutxon.   .• --.pal 
SrnaUotal research institutions are already xn operation in  I,..- —ah.t 

States• 

55.    The third probi« is caused by the risine tendency^f^j^.^, u , ,. 
concentration of fcrces even in applied res ear en.    The wU    «   ^    - '        • 
forces i. set by the most hiGhl^ ^eloped^^l^^Z:^^    ' 
countries have no alternative but to stop wo   . xn more   u.i 
production, In order to re ablego concentrate io*     ; <_     K • •      ^ 
A comience of this tendency is the increase ••   f¿¿*       .R t, 
only of industrial products    but alS_  of t y  jU ta re     1 ^   ^ 
licences.    The scope of business  in the .xeld   .. »« .tai f . 
important, that one  is quite justiiied xn ope^xn;     t    h 

industry. 

5".    The author reCards the evaluation of the efficiency ..r^^ ^ 
^el!^nf aa a fifth problem   which beco.es eopecxal     s    f      ^    ;   --^ ^ 
centralized control of industrial development in tre '¿^ „^ ,,, 
The economic effects of new designs of celine. ^. ^ff^;.; a,;r 4,s. ,       , „„ ,,a11  a„ n+ the  "cnsumer level.    r--r tnt cor,..—.i producer level as '.mil ab at the  -oi»wK ^ 
in imbour material and energy cavine *hrouLhout    ne P* <itij 

achine.   The producer observes the eftect ^    ^^ t..t,,  ... 

product,   for an economi* "*-^Ä^*= in to, ,. 
muit be expressed as the sura of vhe «inci- 
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enterprise und tau effects  in the us im; enterprise  {,l\-v the w¡.< le- period of 
utilization).    Uaim; the same acale of measurement for the machine-building 
enterprise and for the user of its producta  is,  in practice, ofte:. ¡i und to te a 
.rave hindrance to the economic development  of a country. 

r>7«    Finally,  the- aixth problem of the further development > i  research and 
development ha;j iti: roots in the prolonged decision-making process Ly higher 
authorities,  tnd thus  in the great risk which one must undertake when taking a 
decision in thi- field.    It U only fair,  if a certain part of this risk is shared 
with the leader a, who must be highly educated und qualified in this field and have 
the full confidence of their superiori, that the whole of society, by means of 
Sbat? participation in ©Kpensec connected with research and development, should 
participate. 

58»   the OowiiiBient of e»#cJ»tlovmkia expend- c^at sums of money m that the 
producta of Otechosltwali industry have a high degree of technical perfection, and 
thus oan strengthen tb« pood tradition of th® country*s industrial products. 

- X- 
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VIH.    ORGANIZATION OF irtüüTRIAL RFÒEARCH IK FRANCE 

Prepared by Jean-Louis Kahn* 

Introduction 

1, French industrial research institutes cannot ^^t^n/datf ^ ^ir 
organisations.    Their establishment - although of fairly »£* *£j ¡Zttrf 
MtiviUM are an integral part of the history of French science and industry 
over the last two centuries, 

2. A considerable nuaber or pxoducts ««»fact,:«! ani ^"^Jggî^ 
French industrial firme are ieri veci from ilccovcnes that originated vitniii 
soar of these very firme. 

%       ».nercuB findings of prime importance in the history of technical develôfBittt 
?an ¿H£Z£ SlretenSy exUti^French industrial enterprises.   ^ ¡—•* 
^^r?r«nch c^anls can be eitel in connexion «*£^J?a~S¡~ 
relating to reinrorcud and prèstressed concrete, steam and ¿as turbine», ^f»*«1« 
^flnuLl ali    automobile construction ani tyre manufacture, clock and watch« 
íatíní   c^íbaí tank Zu facture, printing photography and cinematography, iron 
^taïÎurSToce^, alujdui«. preparation methois, «tailzie tests, chemical 
processes, vírele« tel*.,iratfiy, television, otc. 

k       mm laboratori«!, test etation» and research departments of these firms are 
«till contributing to scientific aad tech ^cal progresa. 

5. It auot be pointed out that French power proiuc'ion iniustrie* were 
nationally Immediately folloninj the Second World '.Jar.   This led to the 
nation or »Charbonna^r, de France", •Electricité' de France' and "da. 4e France 
St «naure, each in i tu own field, the proiuctior: ,ni UstribuUon of public 
utility materiale and electric power throu^ut France.   B" reascr. of their 
•agnlUuI*, thece national enterprise* were able tc set up extensive research 
SS..U.   Ar. an example, the Division of Ctudy and Research of "Electricité 
de France" hae a staff of some 1,700 persons. 

6, Private intiawtrlal research establishments, un their part, employ 
approximately 90,000 persons. 

7       Th*» najority of enterprises with research departjnents are orcanizej along 
lines that arte them very   Similar to vr-it It hae been decided to call    research 
i natitu tea". 

äir.ttu-er, Association NutionuU»  de la Hechor...  lech: i.V.. -, Furie. En 



A.    fiesearch institutes connected vlth universities 

8, There exist in all large French cities science faculties v>r "t»s^ntiai 
research organisations mere or less directly connected wit»; the universities. 

9, The bulk of the budget earmarked for university research is administered !\v 
the National Scientific Research Centre, which itself operates en a yearly budget 
of over JfC million francs, 

10, Institut»» have fe#«i created within university facilities that devote a 
majcr fart of their activities to industrial research and the training of expert 
engineer « to participate la research work, 

H«   Here are a fev examples t 

(a)   Within the compass of the University of Toulouse;    the National Obllage 
of Electrotechnic«,  Electronics and Hydraulics, and the Institut.' ni' Cht>i.;ic-.d 
Enginerring; 

(*)   Within &m easfass ©f the Ohiwrsity of Nancyt    the Rational CfcHfc§e 
of Cheaieal Industries, and the tstrefraphie and Oeoctaaleal Research Oentrej 

[û)   Within ^m eowpass of the tteiwrsity of Strasbourg î    the Batiowa 
College of Chemistry and the Institute of Chemistry etc, 

12,   The Atomic mmrg? Corcmissicn, en offspring of the French university complex 
that itself has played an essential roi*, in .the discovery of nuclear power, ampli y« 
¿3,QCC persons.   The Coasiission, a basic research O'gardsatiort. work« along witu 
industry la the developeent of nuclear techniques, 

B,   Research Institutes under gontract 

13*   Restaren institutes under contract - comparable to such establishments in 
the Ignited States of America, such as th*; BatteUe Institute - have ewrpá in 
France over the past few years.   They are »till of «jeerst© extension but look 
forward to developing through their wort, particularly for the account of »all 
and medliM-sited enterprises that are not in a position to have their individual, 
res^rch facilities« 

lb*    They join private firma which for a long time have been carrying out reaearch 
work under contract,  in specialized fields, for clients located in various parti; 
of the world.   As an example, one enterprise of this type,  specialized in hydraulics, 
employs some 1,CCC  persons in ite research Impartaient s. 

CrKanizaticn of French restaron Institute 

1% The average size of the large French industrial firms  is i.xch f>rr.Mll<„-r ti.-ir. that 
f th* large companies in the United States of America a:/i th---  in-J^tri iJ 
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orcuni.utions í.. t... Vulm or . oyi. r;_ccx,xiBt ...^.        ^ 

naturally,  -,re   ir   proportion tf   tn!'  ' X,J   
,   •   i   j    -t*, T?T-inff.   te  a regrouping ->f 

1C.    The „at^liB^nt nf the  '^^^^.^Ur, prior to these 
enterprises und,   suhcqucntly,  oi    6-fJlC; fx* „„...ted in France.    The country 
^asuren,  Joint w,,-V. org» nizut ions nud he.n crcat^ ^^ 
had become ware - f the- r.e*d for these as early as xj ?, 

x ,       ,      „^.-    -i of Drnffssional interests 
, i7.    The ifttitut« of 17 November 1^3 on t«*  - *-l oí pmi-•• 

stipulates? 

4    n „. -rtru-tM hv lw with the control of professional 
The -rr/mizutions -ntni-tti ry •£? rerional or local scale may 

„r interprofessional interests on «i naÏJ^JJ^J^ their provlnce but 
bo authorized, where work is xnvolW tna£11- within tn       P 

„onnot b~ adequately handle! 7*^^ ^   STSLbíití»!*..;.  . 
enterprises,  to establish r-roíossiín'il   -xp-nieb 

iSuually tn its storting «at. snd operating «pense....   . 

un uncontrolled process.   Tnej, wen. ..re-» '   t#ihl„ vitr, regard to the 

,    . •        ,,-.,«-  ,-ii«^oivo'i. but S'-vriil orí';inÍ2ritioRS, 
19.   professional orr.anlzati«ns wre aisjoive-J, cuj -.v » -„^.uatelv aftei 
Í ,L/In this statute, r.:uteriuli* d in the prcffisioivil fi?- *  ,,,£3 ataxy MWI 

tf.VB incluid in the wdfcs price oí i^Ui   ^ ^ U-«ti- ^ ; a
VUI M"K 

¿entre, whn»- resources uro derived iru, twi appv.vej ry feei-e. 

¿C.   •'.»-« -V  owir.K    «ai.ute of   :2 July lyW-, determiniti the status of in<tttftrt«l 

technical ¿entres, stipulates» 

In evtl ' fcrim-u of activity v.»*iv the t>r.rr J.  interest ¿ictatef 
it,  and ~n*th, :iM«v nf the trude union «st re,renentatlve of the «^y««., 

executives und <^y*  *• «** *•** »r --«""^J' Xf H *"? Ï* ^fttk S 
teêrv of the Ministri. ,     f  industry und «îc-^iv..    -  National faca»«? ma of 

.      nnTiiuH-í.. pnili- utlliV   .•M-ilJísiwr.ts eill.-J  "industrial Technical 

centres** •••   • 

•1.    The purpose , Í th,-  lr..t' rtvvu   •. -r.rl^l  ^ires is  ^ pr0^te the 
. *.   ,«•  f--.v-.-ij ,-•-•       •      *      • ,i'.r¡.l i.te t,.   iru-euse-'   j\   cut uni bet 

pivdUi't   lUUi U,) • 

retter leveioproent   or  te^niiw. -•     ••     -    ..,..-,...,= ....--.   . • ---     -^r--   -. 

predUi't  •ll''1 ' ' ' - -     L•    -'    '• ••    * 
v-oncertii'd) 

•K.  industria  '• •  •-:.'. '   '    •••>',:••*    r-       u.h.L-t.-   •   t ;.   •. t.^ri :f  ^ir-ctcrs that 
""?    _'    % ,  -..n:i  . r     ,;    Ü.'    .   tv   :*     li   '.. •    i   •:• .•?•  i.* "•-.îsuiy  t-' -.ar.inister  a 

^rtU-;;'lur''vKtrr;  ^•'•-   ^»,-'!       '*    "   :'   :' •T*- •' ' ' l     *!'    •^^ry iï Industry 



_%    The members of the board of directors mv   tjjx intoj . y       íCL.U>¡. , r t:..- 
.Ministry of Industry and Commerce,    A gnv-M" ¡..er.t ¿cunissk .xr :.;1s   . ri,.,.«,  i'f 
veto. 

• jl*.    The funds available to the  industrial technical centres   ir»   j«.>'tv-' ¡ ,  linly 
from:    compulsory participating fees paid by t.ne enterprises HH,;^;,•,«. wnollj   -r 
partially in the branch of activity concerned^ remunerations v>v service 8 r, ¡i. r. i; 
income from property and securities they own; subsidies,  donutionn und beutete, 

# 
25,    Interprofessional industrial technical centres may be crent«-d under si, ii;tr 
condition«• 

¿o.    Centres governed by th« Statute of lyM ares    th« Hydraulic hinters :'tu>l.v -imi 
Research Centre} the Stoelting Industries Technical Centre;  th»*    1; ok und ..'it,r,- 
Kakidg Irdustry Technical Centrej the Fatty Substances* institi;tt-j the Textil 
Institute of France) the Garment Industries Technical Studies t'entre: the   . • > 
Technical Centre| the Agricultural Canned Goods Technical Centre« 

• ,.(•    Lem of the centres are formed as private associations and opérate .«luier 
official technical supervision«    Contribution to their initial costs uni   i» ratiti*: 
expenses i 3 not binding upon the members of the corporation concerned«    ,umm: tn« t;«> 
ure the French C-eraaics Society, the Oil and oleaginous Substances. Research 

• Institute, tiie fteaneb ftubber Institute, etc*   other centres ire constituted as 
iouhdatlons« 

2<3«   All of these institutions are of greatly varying importance«    The mrr« 
important ones, such as the Iron and Steel Metallurgy Research Institute .md th« 
French Fetroletsn Institute, nave an annual budget between t'r» % and (X ¡a ill ion» 
The budget of the majority of the others ranges from fr. 1 million to If  million. 

¿9.    It must re specifically borne in mind that these institutions wuuld m»w no 
significance if they were segregated«    First of all, they gather b.-tüic  latti for U»»-ir 
work at the very scure« of fundanental research, the ¿Veneh schools and universiti*.a, 

3T#    Secondly, their effectiveness stems irom the very close relations th« y maintain 
with the industrial enterprises of their corresponding fields oí activity.   Through 
experiences carried out in the plants and on the work sites of these enterprises, 
they are able to specifically determine the essential points of thai problems 
involved»    These enterprise!, moreover, afford them the possibility of Jevelnpinr 
ar.d putting to use the nev processes that they Gnaulate, 

3*    Activitid of 'ndustflal rfesearch   nstitutes in stance 

51«    The few 'xaraples giwn below will serve to illustrati- th«: r-il<-    f tu- 
irdustrial reo« arch institutes», 

• Iron.and steel industries 

U,    The French iron-hoisting industry is based, for tn»  :.:oat j^rt,   -n ti.<-  Lr-r.-or- 
l:dy  if Lorraine,   in the nortn-«ast region vf Fruncí., '¿t,') -A>   •> .\  rieli.j  Kfu>«--¡   u. 

,r/}. 



..   -, -- *rr  ~,<rtry,   t.-. n-ir the 3c-nr.an and Belgian 
th.. northern and r-st^rn Hcrti-oi-s -Jì.   AS   -->r.^./> 
V.rdera and rpiscv-i froi.. th~ F-^-I. 

+na   •r.iM-trv x-'S te^r. confronted with grave 
53.    Over in« past fifteen year, tr'1" ^¿"^"^¿try of the Federal Reputile 
comitive probes:    f f -     -^'^^^^'^Irco^unity, and with 
of lernany,  Incorporate J in tr.e ..urupr *n ^ •\       ,f a richer iron content 
"waterside" iron and steel enterpruïes utilizing ores „1 a 
than the Lorrain« s»   jr*i. 

.    4.    n  „~ r , u« -f Vrr-ine were all faced with practically the 
31».   Th* iron and et^lco?ati:s:f ^^/^ural timt they 8toul4 pool their 
HUI,* t*fihni«.'ii dimoiti,».    -   *      ,;•'     .     -,     and yt^x ¡^taliurgy 
^sources to undertake the n-eessury i•esear.n.    The ---[•£ ,    fô     ê 

Kesearch Inatitute (Institut, d* hónrenos ae *» *^rg* "^U* ^^ 
Un years previously, wi the id"«l wdlan to carry cut this work. 

V     Vcw^r   M ha» alrt-Hdy !*«!> rtre»3«, a reMareh IMtltute car. í«*°• 

2¿K* ;f t¿^ rll«* or, «,5«.   Bl. .Viti» M. «e*. «~n IIMM 

irto«,., « »J*" •' J»11"* •>*<*l*P1""t vh'r,< <" " Proci?"se3 ar* t*"ti'01   *** ttatt 

500 persona work in this station» 

w.   The finding of IRfiTT are uùvctly put to use ry the French iron and^Steel 

or on which licet, »cs can t« granted, to French and foreign firms. 

W. Disc-varies string from the work of IRSin have repercussions on Industrie* 
aeeninrly for-ivmovt i fror» iron and steel metallurgy. Thus, studies on autoajtion 
haw led to considerable taprewr.t of industrial measuring instruments, mien M 
these relating to therronetry, fas analysis, etc. Lastly, th« over-all knowledge 
aMuired in the field sf iron and ¿t.-l ^t.-Olurgy hy the IRriK engineers malify 
ÏÏ5 to act as esultante ftrr the instai: Aíon of iron- and steel-works to ceuntriei 
iu procesa  îf li.1n«t.ri>lizuti-m, 

,;oal pining 

^}»   Researeh eowiueted by th* re sen* on centre-ol an industry specialising in the 
converai^n «>f raw a.uterl¿ds ¡nuy - as already pointed v.t - have considerato» 
repercussions on .--cinlu.y»!   Indus..ri/'S, 

kct    kfi un exui^l. .   uiv. ritt.-itl-:.^   -••'.VIU^T. I r-y th<-  "il l-iininp 3tuây and Research 
\ntv-  n' Fivin-^ r.-^ylt-.ì  LK t.j-   » :.:i4:i"..^ii ;: .u' vuri-:3 _¿nd «ntir-'-ly new types 

•"f ¡am- eviuLpi:^»t,   :=r..     j¿--    " i' • 4-i}--« i-t -   .i.uf-Ajf,r. i  i¡.   iifiercnt -ireas of the 
lu-chunie-il 'n.a rl^elri.' ;J   :.\, :.M-~ :,, 

ííl.    'i'hif   u.t.•!•;•• IM i-.':. -^   :- "'•''-  •    *•'      '•* i'."-'  '-••]   ?"-:.*   r^'t-a- since,   firstly, 
H .;.ult Lp.li--«  ti..    .'    -w • -•    i   i i-•.;    ¡.-.   ¿       :..i,..   •!,.• Li-- r^'; ly  increases the 
till^ti-M-.    I'   V-i.ti- 

- -'t - 



I 

¡..elting industries 

tj.    The àr.elting Industries Technical ^pntiv  ^,>ntiv  r, VI.Iú^ü. 
ie la Fonderie - CTIF),  in addition tu carrying -ut ¿i-n.>ra iva- 
::.-»tallurgy of castings,  st^el and various alloys,  us y. 11   is   in 
:ther processes,  directly assists enterprises in its fieli. 

•'   a. i Jir i 

.•:.   .1:   '-:.. 

'¡Id Lii,'   u.vs 

'4%   This direct aid may be of an individual nature, consisting in such cast   Lì' 
fither interviews in the plant or control tests performed in the rriF laboratorio 
for the establishments concerned.    Interviews may deal with the r^brc ent *-r 
smelting installations or with the installation of control equipment. 

1*.   Direct aid may likewise be furnished eelleetively, for r^umplf : 

(a) Conferences or seminars give tedatlttiaiis in the particular branch the 
opportunity to exchange know-new; 

(b) The GPIF gives courses of instruction to trainees frotu various fields* 

(c) A truck equipped for démonstration purposes makes the rounds of the 
plants; ? 

(di)   Technical training filas, nade in the shops, are intended to acquaint 
personnel vita new manufacturing processes ana with various types of esuiriwit 
installations« 

4%   Technical progress groups have been organized with a view to <v.ncentratin¿: en 
those technical problems confronting firms that seem to offer the i.oat udvuiituf^eua 
solution, and establishing guidelines on Manufacturing costs, 

4£.   Basic documentation is cottjiled to define and perfect methods of manufuctur*-« 
CTIF engineers contribute considerably to professional training in Uw eneltim: 
industry by giving lectures and courses« taking part in examining boards, etc« 
The asi3f organises study trips and inspection tours abroad, and ascertains that tii*> 
industry Is represented at international conventions and conferences« 

KonaalUatlon works 

47«   Researchers of the professional centres, by their knowledge tnth intirautf ani 
general of the properties of products of a specific industry, ar* particularly 
qualified to play a leading part in normalisation work pertaining to their field« 
To give an example, the Scientific Director of IRSID supfcrviees normalization mik 
In the iron and steel industry« 

2»   tocuaentation services 

•    48.    In the realm of documentation, research institutes naturally ron^or important 
services, as can be seen from the few examples given below,  taken iron, rsany. 

4-9«    At CTIF - which has already teen discussed - the Technical Ini'oxr.utior. 
Pepartssent ecplcyn seme thirty parama,     ft includes a documentiti on r.ffic",  ar.d a 
publishing office and society.    The documentation offici r-zainir.ee 37 i.-.-;/'azin'«n, 

.97. 



rr-i-'ir»-:;  '.rrJyUoal  reco, !   .r.r. -.-...  :.^   it'*- tr.r.ci.t'-d.     Ite   publishing society 
• L,tc -,;t,   in édition V.   t r..T.,r..a   .n-i   ot;,-r i,ri:.t,u :...tt,.r,   tv«,  periodicals,   one 

'i.:ul.iiiC with the  urrk  of 'TIF ^lu-ir.-.rs -iv» u,,    th- r jivli.." ¡m ovor-all vitrv 
•) 'n' •urlLviti' s in the.  in'i' stry, 

a l>f.    Tte Fiwh tuoi and Mectri-ity Institut*,  or. it- i-rt, publishes a aonthly 
d bulletin containing some XX) article analyses and suite twenty took reviews.    The 
w bulletin is distributed in twenty-fcur countries. 
t 
S ML«   The Intercéderai Technical Union of Buildings and Public Works has created a 
p, technical information telephone service»    Replies to questions submitted art 

supplied either item*lately, from the file carda,   )r within forty«««igfct hour« at 
5> most« 

ti !>*;•    In addition, the majority of research institutes keep indexed fuel of 
laboratory equipment and products pertinent to the work in their respective fields« 

P»    Kevtew °^ j ' '' •_ r'"3'-'/.G^iijti ar^ar, ;..f 
lncufl-.rli;] fcfir-it'vh »r.it.?iutcp in France 

fj3*   The main organi station areas of industrial research institut«« in frane* vili 
be reviewed in their over-all aspect, classified by industrial sectors,    (fit» 
figures indicated are taken from 19&3 statistics«) 

¡usa******* 
St»,   The institutions in this field are» 

(a)    Bureau of Geological ind Mining Explorations    It employs about 1,0C0 
persons«    Its object íB to promote the exploration and exploitation of frenen 
subsoil resources, with the exception of hydrocarbons, and to perform or have 
performed the geo lot ical f.nd   mining exploration work required for this purpose» 
It pursues a considerable portion of its activities outside of the French 
territory«   It conducts» on the «nc hand    generad research work relating notably 
to general geology, geophysics, mineralogy, minine geology and ore enrichment, 
nnd, on the other hand,  specific research worá, such ss the exploration and Study 
•>f indfx flanee and deposits, etc«; 

i c, )    French FetrcJleu:., 1>1 and :.ui rUvir.t Institute«.    It employs around 1,500 
persons.    Its rest-arch x.vrk  v>m.vn:rf:     first, petroleum prospecting and production 
sedir:xnto±\:y, pro arc of, in,-  n.eti/ i* and nc-t-ily ßeopi.ysi^al methods, drilling and 
rr>duoti-ir. techniques;   wn-T.dly,  pir^eüi. re finire methods unci the cnemistry of 
petroleum, laboratory  investigations and  studios of industrial applications) 
lastly,  the uses.of petroleur.. products una tue operaticn or engines.    The latter 
studies .«re very diversely ori.-nt.vi,   ranfiiv iY-i.. tests cr. invent i onal engines of 
tiu- :mtci:.obile industry  t.r  advxiw,~••. rt sear.aa  'n iv.ei Tilc?. .•..••lenetonydrodynarcics, 
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i,iì    French Fuel in J i^otru-L-y  ai« »itt- 
ita pui'pose .'p  to proi.iwto ti.<-  ¡iti'iv^    t';IL."t 
development of the naie sciences. 

i. 

ias industry 

S%   The institution   serving the ,--* industry :n t,..     :,-,•••   .•.*.     ,    t   •< 
New Techniques ->f "Oa* 3e Frano*»":     it --•; pin.*    t-..,¡, , -v.   .   ...    ...      •   ,.','.' 
general research work:    laboratory ir.v.-stii-iti :.:= •.». i  :t, iulti-1 :.'. „-t."   •'. i   i o. 
to the processing, production, itorlnr, tnn8i.crtati.-i.,   1l.3trir.ti M "uû    ¿. .-.    - 
gai«   Me reo ver, it supplici docu&tntFitior. ind tucani.« il  .:!.-, i.it-.r«-.   t » tV.    -ti« •• 
deportatoti of "Qas de Franee", 

sSiäaiämBLJsSSiassäL 

56.   The following Institutions servr this ind. d-.,ryi 

(a) iron arni Steel Metallurgy Research Institut*j    ;t euplt-y;  >V*M-  :.* 
partons.   IU ratearan work involimi the geclueieíü r^ uiir*ralot.u-.i 
exploration of deposits, U-oa-ore enrichi *nt, 4ioal.eokinß and hiant-nar.u*» 
teohftltMel, oyafhearth, batic fcaseeawr, oxygen and «leetrlc jtr *j *»ia*t  f^r-u.u^u, 
and »oderà easting aethods.   U UH««!«» dtala uth r >Uiiiß-»Ul weh»lquf J, U,. 
probles* Of tranaaission of liquidi ;ind K>at, and, flnaUy, Ol fundanent».: 
phyaioal tad ahamloal research retat:^ to the iron and steel industry; 

(b) äwltine Industries Technical Centret   The rentre ««ploya s n«.   t.,.ui V4 
persons«   Its activities haw been discussed atove «see paru*. i»t'JtfO. 

57*   The institutes serving tai« industry arej 

(a) Clock ani r.'atch-Haking Industry Technical centrtt    it H!;.ri yE L^*- 
forty person« and hel|>s to front*« cloak and vaten-takln^ teenra^uert 

(b) Vteldlag Institut«*    It employs »oaie 25C perscms md TWOVM-R r> i*v*r<«n, 
documentation» technical aarlitai.ee and training 

(e)   Staaping and urging Industries fecftni-al vfentrr - Ventilati»*;* .--ir- 
Conditioning and Seating Industrie« Technical Centret    Bvs« ;ir* *.xp- -cU-l to 
contribute to iwportant development«! 

(d) Theoretic and Applied Optica InitituUi   Th* Institute .»pioyr -ti.f.i.u lot 
persona doing research work in the various areas of opt Jesi 

(e) Automobile, Motoruyele und Cycle Technical i*»ion;    "t • •rpl.ye ^-1-,«- 
l€C persons»    Iti activities are devuted tu (B»r.^r^l r^waren vori», ir ti;« V^IGOUì** 
industry, decuaentation and nornallsatiou; 

(f) National Farm Machinery Bewwch ana r>stir»»; ¡>ntr ;    'li.'   •'•t.tr>-  » i..¡J >ye 
over ¿OC persons.    Iti purpose is to stuay in all tntic U-cuni^i   •.    ••<-<.i; ¡ui : 
aspects the over-all problems relating te fan. ¡..fcchunixatW* ari : v:- . t.i/i'.l •*•, *.-• 
find new cechanicil solutions, ana to adapt known a-jluti- n» t. 'MTí:- J'.ut^ 1 
techniques, soil and elimate conditions,  is >^11  ^ to .•.,• -t.^i-   or.. 1,: r .,  r> :-.;v:r.( 
fron: the technique eaplryed and the exploitation; 
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•-il  r<-^f-\r"f. v I'K  :•• litii..    t 

:<V :i.i¡.' -'.'f-.l.  ..*.-..-lit 3 

.   .iJ.   ¡-'..-ij.-.j 

It   •onducts 

:I.   I 
Injustry 

7«.^rj,l<r'il Tf-r.t.r..  - ;*.txl r; nutrirti ;i. T.r..j..-Jtri-.l I^hr.iexi    '< r.ti^:    These,  vï.ile 
>rlj r.-iv-ntly NrciUii*:!,  w* • :q <  -t< i t     -ji.tri'L^t-i te  .ü..i^rtu.t  Jtv?lopi.^ut¡-., 

ki)    Hi^hRr Inntltut*   for tfit*riul.í -md Kctul «:or.stru.'tion:    This   Institute 
employs som« 1(X   persons.     It ^ondu^tj r-s^rch on the physics cf uiaterials, 
industriai n>.-chtu.ic8 and m-troìopy,  und aandi-s sa..e cf the problems involving 
autottàtttionj 

(J)   Association for the Development of Mechanical Industry Techniques:    This 
«stablishwnt, expeeted tc contribute to important developments, acts as a 
co-ordinating njediuist 

i^yi-etr itlty and tafteiariAgjs 

^8*   mis field in served by the following institutions: 

(a) Dlrectorfite of Studies und Research of "Electricité de France"»    It 
employs approximately 1,7^ persons.    Its research covers all problems relating to 
electric-power production and distribution, as well as these in the field of 
hydraulics applying to nydroelectricityj 

(b) ücientii'ic and Technical Research Centre for the Development of Arid Zones 
and KrtergeticB und Hydraulics Kquipinent in all Regions:    This Centre employs some 
fortj persons} 

(o) üisßtral laboratory for the Electric Industries; It employs about 250 
persone. It is in charge of official metrology in the field of sleetricity and 
conducts nunerous investigation« relating to metrology, as veil as tests at the 
request of all public ima private conGern&i 

(d)   frftoeii Electro the raies Corani-tteet    This Coraaittee acts as a co-ordinatlag 
ffieditttt i» lt@ field* 

fyafil»iftilAfiP. 

*»3t    Tb© Iteseurch P#p*rtoents of the French National Railway Company employs souse 
300 persans and are divided into two sections, one handling traction and rolling« 
«feoefcv probi«»«», and the other thoie relating to fixel installations (tracks, 
landscaping,  eto#)« 

tfMmieal industries 

60.    The following  institutions ser-e this field: 

%:i)    National Applied  ¿h*>ini3try Se search Institute:     It employs icore than 30C 
persona und doro < xtensive  rescuvh w-„rk in ti>* fie lis n' jheuidtry and 
phy* i schemi «try with n view t^  £^ivl:.,- rr)bl.r!:.s  xnr,- et^.i with the-  chemical and 
asuocLatti!  industries: 

•:rc- 



(V     Fatty ¿ut st nuces Ir.atitut.-:     A- -i. 
research work involves net-ably :ils,   soup.-,, 
etc.; 

r,- vx v.i ii:i.. i. 

(c)    Oil and Oleaginous ¿ib stance s Ri a-^iv'r. ü.3t it ..tv;     ;t  •••. 
t,CCC persons,    A large portici of this st-xfi' is   iiat i-ii'.,1. ¡    \. >• *,¡ 
than U,?50 acres utilized for sci^e twenty experiment-«! rlwt••t i,-1éìì 

centres that the Triti tute has installed in Àfrica   u,ì  it   th.   i u-li' 
1.1 

(d) French Rubber Institute;     It employs upprrximtely i_i'pr^ns.     l^i 
research work applies to both natural and synthetic rubber.   7h** Iuris lib>rut >ri. 
work alcng with those of Cambodia, the Republic of Viet-Kam and seme cnuntrLes in 
Africa, and in clos? co-operation with the Institute of Malaya, Inde ne B i -i,   Vyk¡, 
and the United Kingdom, through the co-ordination of the International Rubber' 
Research and Development Board} 

(e) Rubber Research and Control Laboratory!    It employs some forty perjons 
and concentrates on the study and quality control of rubber, and on problema 
involving it« use; 

(f) Gtlass Institutes    It employs around twenty persons«   It conducta teats, 
does son» research and acts as a co-ordinating and documentation medium; 

(g) Plastic Materials Research Centret   It employs some thirty persono ani 
conducts basic research involving rneology, thermemechanics, physicochemietry, tiw 
electrical properties and the aging of plastics; 

(h)   Mineral Phosphates Research Centre«   This is discussed below; 

(i)    French Road Tar Technical Centre!   It conducts research regarding road- 
paving material* 

6l,   Some of the institutions in this field arei 

(a) Central Laboratory of the Department of Civil Engineering!   It employe 
some 550 persons and Is directly dependent upon the Ministry of public Works; 

(b) Hydraulic Binders Study and Research C^ntrm   It employs about eighty 
persons«    Some of its research is Of a basic nature, while the rest relut»-« to 
manufacturing techniques and control methods; 

(c) Tile -and Brick Technical Centre! It employs sow sixty ptrsona« Its 
work involves tile and brick manufacturing techniques, production materials and 
numerous application problems; 

(d) French Ceramics Society:    It employs seme seventy persons.    It conducts 
important basic research work involving refractory products, as well as studi*« 
on the most varied applications of ceramics; 

(e) Scientific and Technical Buildings Centre!    It employs -irproxiivitr-ly 
22C persons.    It studies problems connected with acoustic^, lir,htiw, und rire- 
prevention, perfects methods for the determination of quality of mnterialu •«»<•'» 
in construction, and assists in establishing specifications and '¿chiavine; 
normalization; 
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.•:jcrl.,.-:.t-ii   '• r.tiv: 
;••:•.;••;::«.     it ocr.Jucts 
-'   -*   i   ir.   ••^?t,rur;t.i.-n 

••:-t--'.l H.:i.,.(.r,';   •...-•    _.;    .   .  ',;*..', 

'!i'i-: ••'•ntr-, a ¡¡u,;! iiir/ ,r . 
r-^ar-h :;. Mir, rn>rMir,- 
•-'•'i f^ticular:L.y   ir  i- iriSr- -, 

Ventilat inr  •inrt   \iÍ -   "-»!*"••'"'   J"    f'"   -ut-üKirlH   ai'ins,   r-t- grouped the 
Buildl^runfpum;^    iJ"îî  ;a'ntllV  ^«^  3au... .tee,  ti 
the  Institut,  far Appl^d" ¡C^   ^T';. • *ct*L«a Inprcvt-cent Centre, 
civil ^nrir^riJ    t£T•<? •• '-* •"••mieroed Cenerete and,   in the field of 
Applied Heseaííh^£tííf^%:r «•lL** ••* » .cod,  the Institute for 
the National T,atinr^u'na 14'S^^1'1"?* *'/*"»*<* on Materials ana 
T*chnima AeaoriatW for tïî t    i 'r-t-'ineerxng teterials,   as well as the 

soni.txr n ior the jevelopr,•t of Applications of Blast «itamce Slag. 

leather T  textiles and garment Industrie 

63.   Th* follavi«« iiwtitutionii aerw these industries? 

(a)    fatter Technical Centre*    It aploya ace one hundred person*, 

co-oriìL^lh?^^^ of S3TÎ   J' ef ftg «" tha» »0 arsons.   It 

aa well as long.«,,,* studia in vi-   '¿¿\^ì involving present techni^uea, 
In thla cow**!.,,, the Dyeing and   u^u^TïÎS i^' j-•*«*•*«« prooaÑM, 

*«.(   i^-cnnicu.  ....ntre con -ileo t« cittdj 

i  «^J^    Cöt*0n ,md **°tlc ^>xtiieH totearen Iratitufc»    -• «*    -. 
1,5GC person«.    Ita ver* applica to the felimfñ* îï   •     Aî e«P*°ys approximately 
•i«l, ¿«te art ^«.eiotí»    rt. Luv! vì ^J^l^ te**^:   eotton, 

ass? ^iom 3r Änt-s * «* ^-*e*£Ä äaS: st- 
(e)    Technical as.^iation fo* ti-^ • •   t.,**.* 

B-iat Fibres:    It r^-y. au« tv'^v ^.''J* tion má Us* of "w •** Other 

Weed Industry 

a.    Ti* iiifltLtutio,;., serving this tnduatry arej 

(a)    Wood Technical Centrej    n enoi-n-a ^ 
centre on format exploitation,   sawmillereratï^    .t^J***0•*    Its activities 
•twfr on«! technological teatina .,f S Äf8 bi^6ical and chemical 
preserving methods,   ^nd  fire-proofinr pr'ce^^ 6' RlUeÌR6'   l^1• ^ 

,b)    Tropici •.'cedo TPCLHìCUI >rtrt..     -t.   -, -, i 
ineludos a main e.tai .1 ¡.3h,.,nt j, ,..ttt.j in" ^ •-Jrt^ír Tn,^^ ttaft af   ^^na.    It 
LvcH-y .Vast,   the  ,',nA   ,Pra2,;lVU.it ;,   ril,n^^~•^[^ -^ branches installed in 



% 

I ,)..:r  ini cardboard industri»-^ 

.    .    The Paper,   Cnrdtxuri -md   >lli.l.av   .i.iu^tr;.   :-  \.i.i •   '.     ' • u\  <   \     '•'•' 
i ifty persons.     Its .»vagireh  ìeaìs viti. i;inr ] > ìp-.   i:->   ; .•-.;• •••'i -\    :•!   .t - M 
;f paper sheets,   paper grades,  paper iiuUa-tr;,   .-n. b.r, rli:      r. .  ••• .= i.r    -..       '   -v. 

Food industry 

.'6     The Ke.-.t Curing,  Pork-Keat and Keat  Jannir.¡; Technical  A-nttv and  M,    L. .•hh;.-i 
^rlining and Improvement Centre of the Intersyndical Un im -f ti«, h-, net, Kie.Mit. 
Cookie», Instant ïbods and Desserts,  and lietetic Foc .iß industri.»* vmyi »y r.  ••- i. :• 
persons each. 

67. The Martinique, Ouadeloupe and Reunion Cane and ¡jujmr T emilral C-ntr-, 
the Agricultural Products Canning Technical Centre and the National Camw.i lo»ir, 
Institut- each employs some twenty persons. 

68. Other institutions serving the food industry are s 

(a)    Laboratory of the national Syndicate of Sugar Manufacturera of 
fruncet    It performs mu^mê of products used in sugar manufacturing,  »a veil 
as conducting teâuatrial re»*areii| 

ft)   French Coffe«, Cocoa and Other Stimulating Plants Instituât    It employe 
mm iL Telerie* ¿ iti »ranches in mace, son* countries of Africa and 
Madagascar! 

U)   French Oversea* Fruit Research Institute:    It <**loyj wr ^ i.oreom. 
It has ¿any laboratori.« and testing stations in overseas territories! 

(d)   French Vinegar Äüütry Besearen Centre!   It conducts technological 

re sear en} 

(•)   Wine Seehnleal Centre!    It employs »ore than ICC permasi 

(f)   French Mtftrtal. tett technical Institute*   It employs non* f^iy       * 

persons« 

0,    fhe Rational »•*""*' Reaearcn Association, 

to     fhe research institutes can contact the research dépriment* of the bw 

Association (Association Nationale de la hecnercr.t- ¿«-mi * 
its main office in Parlât 

efficiently through the development or «*atlli•\?;,   *•-«_.„> an«j 
cLuaicatlon, the pooling of the know-how, rej^jt» ,[^^^1 vi ties 
avtiUbUltte» of each, the voluntary «^^^ £f ;%m¡> ^ to ,wr< 
and the constitution of every means fer Joint r^^'lttilJ^ain^ 
their Joint représentât^ before the puklic autnontw-   a.l * 
foreign and international organizations. 
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,.1 i. I- 
. i : ' .v <n i 

71.    "t.<- .*•••••' 

r«'l'-''¡v.-  v-ii'i' u;-i  f'ibl ic-tti inst 

indur.tr *fil d.-vt.iopu :•! 

'.a'l;. 

jf 

7ü,    In conclusion,  the author will inerii* as an •x^plc one m' the numerous 

research institute established in Iraner te t'f^"* *¿* 
industria devclorrcent -f 

institute established in Kranc   w- -......   -": viraux ^CÜtfHCü), 
Africa.    TI* Cutre d'Ktudes et de Reterete^^f^*n        „ssuuel legal 
former technical division of the North Airlean 1-hosplk.tcs „gen y, 
status when, the Agency ceased to exist. 

73.   Tho «.«- phosphate ^tent ^o« «xtract£^£¿£ lanista 
was   .out ft per cent whereas Crocea» ***?£  .al *PW rarket for 

7t-7t> p*r cent.    The min function of tte ^^v^^^ tbrcu<îh cerclai 

lncrta¡e* to ^ p«r cent at the outset and, recently, to (5 P« cent. 

»„-,. ~-*ntlwl».  l*d t» ne« «.carch     ^¿j *,rth Atrlca,   Ihf. ^„oj,, »1 

i*«= search work. 

«togo, respectlwly,  led tu new «search 
the phosphate content of the ores of froth 'est a 
subsequently WM-HTS, 1^ ¿harce of the uver-oll 

CUPIDS, lceated in 
75.    », organisational setjup of Iho Uch ,lra^ frMJ ii Ie< of ^ 

ÎÎÏSÏÏÏ'S S^ISM 2 ~:t
f 1í)    ^oratory J**-* 

(t) th. ^industrial department;    and (e) the Industriai aeparteent. 

Yl.     The lai oratory department comprima,  first, are-ireasir* laboratories.    Each 
'      «. *iü lioniLd in H retrocraphic -'ini «¿neralorie \aloralcry equipped with 
^   Üííf undoíntr wiÏÏ apparatus^.   Ih, data furnished by this lator,tory 
^^mtí ÏÎ ^r¡5ro2.»iw, -bumtory where a Lanuful cf nx-n in white 
TJSZ V ïîSîîiA   L* instants ««¿bit* ^vtjrt^., elaborai 
P^orìi..-! Ï* yot unknown for the  »^ration rf ,IV constltu,nti. 

77,    Secondly, there arc chemical laboratories, in which vork ^f t:a>:c typt I if 

carried out» 

^a;   Analytical research for tue pori>ctin,.:  u' r*v :»ttoès of aasOysisj 

•L'I    -'"irol   for ww jM*«sf9 utilUirn: pfcosi.i;?ruo LAterial, e.g.!   new Bttteeds 
f*r •• nmfacturìng dlcalcluia phosphates, pr-osphcric acid, sodium-calcium and 
^t .«Sim-calcium therw.1 L'i+ilizurs,  ami ivr tu- r-curtration of uranium from 
phosphates fctc.i 

,e! control analysts. 

-i*.    The 3t-r,l-ir.dustri-.l research M^ya MV ,vt   .;i _ 
ì.x.ildinG houeln,:  t-hr  lai jratcri^s.     .IUT. inuuatiua^ 

jr.i--r si.t.-is ruilt next to the 
r rf'-iufv. i-£Ì2<-  apparatuses 



ti 

fi .••iti-i. .-Ila, centrhVfrt, (tr .vk.rtrL- V^ù-.ì. -I...; -., , . , ..',.. 
:..uiv.fi=tur«> .i' pr:iucts aerivi i froi.. piosthuteJ . .:.i. ri-.l- n •' •• ¡ • ,',• 
lurn^ees, fluidiiin*; apparatus, -to., i..akr it ro3riil- t>" t- •('..,.' .. 
the liberate ries.   

..;ln:--t,  i 

79.    Tkc  Lndustri'il •Icpartoent e-i.- riiv-:: 

{•d)    k drafting 3«? et ion where plans :uv drawn  up,   ^n t!,,    : u-,[-,     r   • 
furr.ishei ty the  seni-industrial test shops,  for nev,   inst-ilï-ti. r-"t', 
:«.!. Africa* 

il)    Engineers who are Sent to Africa to supervise constructi m work? 

«*.*    í^    ***** eogineí.rg who likewise go tc Africa tu explore new deposits. 
This deprtoeiit also includes a station for round-thr-clock industrial tort*. 

ÍLÜÍ^J0?,^^'^101 0f ír0M»Se8» descriptif ana estimated evaluation ¿£ 
í# ^ÏÏL^^ÎÎ^^L^iltrUCti0a «"I*"*»*«* - CtRMTS handles Ol the gtautes 
or   lecnnogenie , the French expression eerrespününg to th« Oylieh word 

Pi.    Thus, through highly specialised research channels, PEKPHTS, W f.fiTl.^t.   »c th- 
foroer forth African Phosphate« Agency, is achieving technical co -operation .»t n 
l*veX ei»coi&pas«>ing a group of countries»   those of ïtorth Africa, üw^l, i-oro» 
etc» ' * 

#2.   Moreover» CERPÄS lies at a crossroads from which two paths stw.t    i'roit 
AutoervUliers (in the Paris suburbs), the work involvinc exploration Lf *FUí -mA 
construction of installations leads to Africa; from Aub< rvlUlürs, the study of wv 
processes that requires continuous contact with fúndame ut al res«?y reh facilities 
leads to the Latin Quarter, the heart of the French University» 

4 
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IX.    THL LKVELGFMfcl.T CF INLU3TRIAL RESEARCH INSTITUTES 

Prepared  by Robert R.  Adams* 

Introduction 

1.     The author of this paper considers it a triple pleasure to participate With 
you in this important meeting.   First of all, he is thoroughly convinced that 
research institutes are an essential element in accelerated national and regional 
economic development and is honoured by this opportunity to share his observations 
with you.   Secondly, Batel!* Institute, the organisation with whieh he has been 
associated for many years, was dedicated by its founder to the furthering ©f 
industrial development through research,    fhe general theme of this meeting is. 
therefore, of special interest to all the staff at Bettelle.    Thirdly, and possibly 
Till ;?*T'?n\0f *11' * is esS«ci«üy PX*Meâ to have this opportunity to Join 
with hie friends and former associates at the Industry Institut* in welcoming you 
to Lebanon.   May your visit be both enjoyable and profitable, and may you return 
to Lebanon soon and often. *wwww 

ÎLHJI^ suggested that this author direct his remark* to the role of 
industrial research institutes » developed countries in strengthening the wort of 
local «search institutes in developing countries.   Before .ppiötenint t£^2i«ot 
directly, however, he would like to digress briefly and cover^c«^r«i * 

cUsSSol?^.80 that there "^ * * COWBOn Platf0ra 0n whlch t0 ^^min 

TgMS Of develop^,  ^t^^n, 

5»     The term "research institute" may isean diffew»nt **,.„,« *.« jiH 
Development ir at It«*,, sometimes reft^ to L ,^^ 
many different fi-rma designed for different specific puras• 12ÀL^t îîï?* , 
or regional economic development. Within the broad claîsmLîîl^Î *" mtimml 

development institutes, one «*•. «eh Mw.it o^ 
centres, servos,, industrial development centrefana eve^tne* teAÌ?? « 
of some industriaa-development banks.   Some- of these orgwlzaSoU ^"L**0!1?*8 

with long-range planning activities, some are concebí nXÎÎw J!? ******* 
feasibility studxes, and some are established ÎrïïîS ÏÎeSS Wlth/COno,«lc 

consulting services for small industry,    ac-e ïeÏÏÎÎÎh a «ÎSSÏ,?í*"? "* 
economic activity, while other, are concerned prííariiy viti^V*5*1 *•** ot 

a specific type of industry. pnraaniy with agriculture or with 

*    Battelle Memorial Institute, Columbus, Ohio, United States of M6rx^. 
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i+.      Each of these types of organization can make an imperiali'  >-on< v iw. ion  n 
.„ronomic development, but many of them are unduly reet rie i ed ir.  -heir at ¡ii»y  '>> 
respond to brOûd   segmente of the national  or regional needG .    It   j. , o:    MUIV. 
possible that these limitations might be at leas*  partially avoided iy  • h-   ,Tr':io,, 
of several of these development institutes, each with a lifforent   t-^opv ;ii.d   ful* 
of activity, within the nation or region.    However,  this would normally w< 
represent efficient utilization of human and financial resource;;. 

71» Insultata rtftiffft, tafUMf 

• 

ü 

5. The tree industriel research institute on which this paper is primarily based 
has a broader scope the« is usually encompassed in the more typical typee of 
development institutes Just mentioned. 

6. As discussed »ore fully by Mr. Ralph Krause, of Stanford Research Institute, 
in a paper presented at the United Nations Conference on the Application of 
Science and Technology for the Benefit of the Less Developed Areas, held in 
Qeneva in 196?, such an industrial research institute should be able to serve 
government policy-makers and planners, industrial leaders and their companies, 
business and financial organizations, and the scientific and educational 
community* y   Such an instituts cani 

(a)   Develop technical manpower and enhance the scientific and technical 
capabilities of the country or regioni 

(h)   trovado technical assistance In developmental and industrial planning; 

(c) Undertake industrial research and provide technical, economic, and 
managerial services and guidance for industry) 

(d) Próvido liaison with, and obtain services from, foreign personnel and 
other research organiKations. 

7*     The industrial research institute, as the term is used here, therefore, 
coat Ines the functions of a typical industrial or economic development, cent re m*\ 
a p'.oductivity contre and incorporates a strong technological section with staff 
and facilities capable of serving a broad range of industrial needs. 

8.     A scops of this magnitude implies a group approach.   The staff of such an 
institute should inelude personnel skilled in industrial technology, industrial 
and developmental economics, and industrial management.   By incorporating this 
broad range of skills in one organisation, it is relatively easy to assemble- a 
combination of several academic disciplines to attack a specific problem.   When 
properly guided and applied, such a group effort can provide maximum efficiency 
in the utilisation of available resources, human and otherwise. 

a/     United Mations Conference on the Application of Science and Technology, 
Qeneva, I963 (United Nations document E/CONF. 39/1.^;), "Role of a research 
institute" by Ralph Krause. 
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j.      In renerai,   through *he uae oí  the ¿roup approach, the research institute j,      in \^iA.i,xx,   I.IU^UM. ,  resources and to select the most 
should be able to '^« J.^£* •SÌ£SrV.tao«M be In a position to 
economio processes for their ^^'-Îlet fusibility studies to identify attractive 

the basis of the stage of development, the size of '^^et, the available raw 
materials and other pertinent considérâtions.    This «ill   nclud, pre project 
planning and costine   as veil „tna aûapta ion ^    »¿^¿ ?* pUnt, 
materials and conditions.    It enouxa ce acte >« a»»* *       .4«„_ *«»•»«, «-^.nieiil 
deluding layout for process economy as veil as ^^^Jg^^^**' 
electrical   and other services, and also in the supervision of th« eons«ration 
«TSïîlbïion..    It should be in a position to supply l»"^ J?"»*^*" 
ran Leas as initial financing procedures, administrative opff^|^|W?^tl0n 

and quality control, cost accounting and marketing methods.    If »J*"****1* 
ìStiSt» should be'able to conduct plant training prognes in these are... 

Tiff HlWtò IWrltritt IN •9°"»1° dtTt»HHiaL 

10. The potential importance of such an organization to * f•1^ ""¡^Jj 
obvious.   The needs and the rewards have been stressed in other panar.Pentad 
at this and it similar meeting.   Francis Godwin, in another paper Pf»e»*~ •* 
«e I965 United lotions Conference in Geneva, deserited euch institutes as an 
"essential growth hormone" in the accelerated economic development of any 
country. ¿/ The author particularly like* thic analogy.   A hormone is » •*** 
which excites or stimulates other activity, scmethine like a catalyst.   A properly 
organized and functioning industrial research institute can hatt the ita» «rract 
on economic and industrial development. 

11. The concept of excitation or Dütaulatí'Vi is extremely important.    If the 
institute performs its proper role in economic Jevelopment, it muat be a leader in 
encouraging tne formation of new industry and in stimulating government action as 
»quired.    It is not enough that it merely respond to externally Identified 
problemsi it must exert leadership in the identification and promotion of economic 
potentials. 

12. This means that instead cf responding only to specific requests for research 
assistance, the institute staff should be alert for new possibilities of 
stimulating .the economic development of the country or region.   Tners it a unique 
challenge in identifying such urexploited natural resources as clay deposits 
suitable for ceramic tile and refractory production, in utilizing agricultural 
trastes for paper or fibreboard production, ar.d# in developing an economic mean* Of 
recovering salt and other elements from sra*wat.er or of providing food from the 
sea«    Potential industries should te acce...-cd.    The food-processing industry» the 
leather industry, the cement industry, th. .¿enufacture of building blocks and the 
textile industry are typical examples,    in each case, preliminary technical« 
economic fcnsiMlity studies ;houla te made.    Key factors for consideration are 
the more economic utilization of an existing reeou-ce, the creation of a new 

2/     United Rations Conference on the Application of Science and Technology (Waited 
Nations document E/CONF. ;3;:>/I.^}), "ihe Research Institute as a Key Industrial 
Development  Instrument" Vy ïranci:   •"•<-.-¡vin. 
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resource,  the reduction of foreign currency requireir.enu-   < i.rcu-n :t- <a }1, -u  • \- 
of items otherwise imported,  the creation of new expor«  ro^;i; iü • u ••    v><"« iv"'" 
more productive utilization of the local labour supply.     Local n.ar- t ',,   {rJ'i 
and outlets must also be considered. 

13.    If a nation or a region is to develop and "take off" H IuUrt  (it.r„ mu- 
technological momentum.    This momentum can be generated and maintained only if t h. 
industries are sound both economically and technically.    The industrial roLonr.-h 
institute can provide the basis for ensuring the necesssry balanced development. 
However, to do this properly, the institute must always be a step or ¡0 ahead ot 
the local position, at least in its thinking.    In such studies, ¿roup*; COR1po^Gd 
of mescer? with economic skills and members with technological skills ore hirhlv 
effective. ^ 

B.   Organisation of industrial researeh ^i^tM 

11».    Jto two industrial research institutes will be exactly alike, although many or 
the problems will be similar.   The current stage of economic development, the 
resources of the nation or ragion, cultural variations, the approach of the 
Government and of the privat« sector toward industrialization, and the backgroundc 
of too available staff would all Influence the character of the organization.   A« 
a result,   there la no ont set, packaged organizational plan through which 
assistane« can moat effectively be supplied.    Each case must be considered on it» 
own merits and a progressa formulated to fit the existing needs.   Even this 
proci—• would probably require modification as the new institute took form and 
began operations.   However, the experience developed through the establishment of 
industrial research institut«« in Europe, Mexico, Ceylon, Lebanon and elsewhere, 
does make it possible to formulate certain general principles or guidelines. 

15»   first of all, it should be clearly recognized that the creation of a carabi*; 
and effective research institute is a long-term effort.    Several years would 
normally be involved in the organizational and training stages, and several 
additional years of support sight be required before the institute vas firmly 
established« 

*       16,   for example, in the establishment of the Battelle laboratories in the 
I       industrially advanced countries of the federal Republic of Germany and Switzerland, 

it was found that a period of five or six years was required before either of the- 
I       laboratories could b« considered really on its own*   A training period of from 

1       two-and-one-half to three years was required to transfer the specialised techniques 
«I      of this typ« of research management and operation to the local administrative and 
I       technical staff, even though they bad excellent academic backgrounds and 
Í      experience in industrial research.   An additional two or three years wer« required 

before the institutes were fully established In their communities, had 
«I      demonstrated their effectiveness, and had reached a fully self-supporting status. 
I      The Ceylon Institute of Scientific and Industrial Research became effectively 

self-supporting after about five years cf operation. ¿/   The Industry Institute, 

y     Godwin, on. cit. 
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•f «¿louage io made for the temporary 

here i„ I*«*», has had a ^X^T^^ «^ 
interruption of actinie- »- a r _  ?    ^ ^^^ 

..•.«.nt bv any standards.    I*> 1X realistic rather 

Le.     Th« potential 
shows, clearly jusi 
3, xn reality, a c< 
nt of patience is : 
the leaders Uove*< 
expect results too 

mwmrtttlon. Such desires, alth 
SSSS to the M. institutes. 

17.    Thin in a heavy investment  »y au/  — i£ mereiy to ^ ^    - 

than pessimistic.    Th. Fot^ ^ inve6t««t of   he ne ^^^ ^^ 
as experience shows, clearly ju      /        ive investment.    At tne ^ ig 
capital.    It ic, in reality, a con ^ develop^ natio^ ^^ 

. certain amount of^e ^ ^ustr f/tfrt
PSth inadequate 

so great that the*f°**ul^ t00 quickly or try to start A- long.tem 
iwpatient and f»f*!!^f although noru»l, can only result m 
«^«ration.    Such desires, aaxnwufe 
!r!??^:: Tr, *he new institutes. 

,0     m discuss^ oreanizational prob«¿S «¿»^S'iU^ £* * 

experience, twee t,w WW4*** 
l*ort*nt* of a,*!«» 

*.    » ~~* institute ^1^«^^ 
•mctmne».    Itj«JIJJ ^îalie Snited Kation* or a J^^^Tcf 

SSä^äS^ their private aimrs' 
ÎSÎSSSi « the public domain. 

.   ^ «m* under contract can also be important.    The tei» 
21,   T*e ability to do «orK under^*£ 1§ reittbursed for its Berjioe. by 
"contract «•"••J*   *"fïï SS desirable but ersential if the organisât*»J» 
the recipient.   IM; iß not ^^;!"   ¿        Hvanen nature dictates that *«**«t8 

S be t«Oy i"*f^S "J rof3 so hiGhly, and therefore not utili** so 
obtained without charge are r.or •*«* u   ^ existence of a 
SÊctii-lï, M are ---^Ä" !ne iLútute aid the client, Whether 
contract  itaplie* » «rjcr-tana    b icn frCB the private sector.    The 
it be n epvernmen   ^W£ ?euC¿?h m respor.ee te real or existing needs, the 
direction of the inatitu.* - re-carcn * x the reDults of thn research) 
«ehanls« for ^te^Hhe ellenî, and"(where appropriate) the confidential 
between the instiTuv^ 
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treatment of the client's interests are ail  n-fii- 
ontraetural relationship.    Furthermore,   ihe .xin 

deadlines, helps to enforce efficiem   ar.d ot\ierl.y 

C.    assistance to  leve+optnr ir.stjtu* 

i¿.    Technical and managerial assistance haü leen provi t. .i <<   M -V« Ij ne ». .-. >r 
institutes through a variety of techniques,    .'taff mm\ <T.- vi    i«   MI v.-  ...:   .••.•. 
have been brought to more highly developed countries for -Mdi-h-ui    -n.i., i • 
training and for on-the-job training programmes in specif i • imiu:   r.« i  H,I 
laboratories.    Individual consultants, both shor'-u-ra -w..i ior^.Hm. imv,  »... 
retained to assiGt the local staff. 

••,     Although short*tera consultant can be very rffccivr ir. pr-'vl \\\- 
expertise to eupplement the abilities of the local r»an  in un-r .• v 

• ho lonftT-'i-rw 
<M    -hi 

-nrori-h institute*s ofermtion, there are definite advan*ap..-.•:• 
during the initial phase* 

>k    Em» nmtion or region is différant.   ;*** ure achievinc efi«-.-t ivc .-«nru«- 
derelwnt through a syste. of nationalized induetryi row- are dc-fi-lopu« 

SfîhVSo ««Ss.    I» *•• «••»*, the 3oY»n»ent play* a leading »vie u.   I* 
2fJjÄ^^^Tf.w»wc«., ¿*« i« others this is tef prismriiy in n,, 
ürimTsw1*r.    aSTattitìHt tei» »b«wlwt resources, and sos« have lit il*- or 
!^   AÏTS*. al»!*****»!**«! cour» of industrial managers, and sow nn 
32t* ^^ASnrniSa area.   Cultural backgrounds and <*n<m mry 
ÄS^^^s*^^^^   Legal and financial rTo-»«reB   iff- 

widely« 

¿5     It is extres-ly important that the individuals provi »in« «ha •asla^. 

and telle* guidance are concerned.   «* educational procer invtiveu ,   u  * 
îfreîî.   ftfÄ^. ^cessfully ajjlied -J*^^ .^jri^.Lr i-,   : 

situation,   the funduuwntal »*««*«*• 2ir¡LÍÍ¡tí 
to the uniqu« ««»IfoawBt U whih it will operate. 

areas and this would usually in«*lv» sawal iiaroaw 

2V   Th. «*** i. eontinced that the« £> ^f^^Z^^^ «*'* 
obtaining these o«»«ilt»nts as a tea« through a direct   «njr*.  * f  ^ „ 
an estabTishad and *?«^f/^ *r^<» 
work together hawonieusly »s a requit or tre    w*       (,vin,m,iy inf-r«'«.'. 
associations, and unified channel ff retfonsii*!*^ *- « "•   * 

m. 
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•<* thp rew institute from the initial planning 
Preferably, sucn a team would vorK w<^ ^e r^veloped sufficient experience to 
stage to the point where 'he local btaff hau aev      y 
continue on its own. 

*.    ^ ^ Polie, decision, -t be r- during the ^g—i-^ 0f 

the ^institute.    The initio scope of the ^s^* ^ these play a vital 
determined,    telicies for its ^r**1• •*£ SfSufWW of the operation.    The 
role in determining the ultimate ««^"^^SJS^ for the facilities 
initial staff must be selected, y* &m^^udgeled^ scheduled so that each 
and equipment.    All of these «tiTiuts must £^JJ» àewlopme»t.   íhe experience 
.ta» is reached at f«^'^ ^ iSiTTTS«!.—ITSS« this critica 
of a tea» from an established institute cuu* 
period* 

„.   ». W„X -re«.»«, in jU pro^*CS^S."^- SÄ 

make-up for the assisting team. 

institute, the tea* «embers ^¿••g}íj io p.ovide 80una guidance to the 
conventions and conditions, and their «JHXXJ y w i 
xS staff would be greatly enhanced by this unuerlanding. 

>,1     mu Pise and make-up of the team might well differ in each «P•*** J«"**?* 
ÍÍ\hT ase of The independent contract-research institute described ««lier, »t 
te*?tn£ Si-5r -eat would normally *«»*•-•     •> J«-«**""1*" 
M«a¿(aent| (b) industrial techi ^logyj and (c) industrial management. 

52.    fcmc-h of these areas might involve one or more individuals as t» f**""«1 

íauirod.    *or example, institute management might include an J^^«"». 
olrTcíor and a busi?«»» manager.    Industrial technology mi¿ht include a chemist 
«* ,»h«nical engineer, a mechanical engineer and an electrical engineer.    A» 
agrîSSurtl specialist .-culd be included if this area were to be incorporated in 
?he institute»* »cope.    Industrial management might include one person »killed in 
urodunion management or indurtriil engineering, one skilled in market •**£•}* 
and sales techniques, one skilled in finance and cost accounting and on« s*1"*» 
in economic-feasibility studies.    Such a basic team, supplemented as required W 
short-term specialist»-f should be able to brine »he desired experience and guidance 
to the new organization. 



Organization arai training 

33 The primary roles of an industrial research institute constan: l.v chance 
during the development process of the nation or region.    For this reason,  it   i-.. 
iterative that the organizational structure of the institute be flexible so that 
it can easily adjust to these shifting requirements.    These shifts, huwever, are 
usually involved primarily with changes in emphasis and in the decree cf 
sophistication rather than in the basic areas of technology P   . industrial 
management to be covered.    The level of the requirements would change as the level 
of economic development progressed*    In the early stages of industrialization, the 
emphasis would normally be on small and relatively simple industries.   As the 
economy grew, as the markets increased, as the labour force gained skills ami -u; 
over-all technological sophistication increased, the institute eventually might 
find itself concerned lass with craft-type skills and more with cyst ems technology 
concernine engineering problems in fertilizer plants, the petrochemical industry, 
foundries, etc*   The ability to respond to these changing condition» and 
requirements means that the local management must be thoroughly grounded in the 
peculiarities and techniques of industrial research management« 

3».    Here, the asiistance of the established research centre could be quite 
valuable.   Ike experience of such en Institute, both administrative and 
operational, coula be used to advantage in helping to plan the most effective    • 
initial scope, in developing en organisational structure with the requisite 
flexibility te cover future requirements as development progresses, in planning 
the facilities (including offices, laboratories and equipment), and in guiding 
the initial operation.   Although such assistance can be most advantafttou«, and 
one might say even essential for an efficient and effective operation, the author 
wants to »tress that it is extremely desirable that the maximum capabilities be 
developed in the indigenous staff.   Technology may rightfully be considered a 
major natural resource of any developing area»   The full development and 
tttiliamtion of this resource requires the full development of local human 
capabilities.   Through the assistance of the established institute, the local 
ma&ament and staff of the developing institute could be trained in the 
siecïaliaed techniques of contract-research operation.   There is no bettor 
training than actuary working on real problems in a real environment under the 
gSdanct ¿Tètent and exjïriencec leadership.   In this way, many initial 
(and possiblyTatnl) mistakes taxi faloe approaches could be avoided, and the 
indigl^^chnoSgical resource could re developed with maximum efficiency. 

35. Any country contemplating the creation of a research institute should have 
at lernet a *nimu* number of ¿cademicslly trained individuals to for« a nucleus 
of S^otaff.   towaUy, this does not create a problem, as at least a few 
îreîned Sople arTneaÏJy always available by the time a nation or a region 
reaches ?he ítaíTwhere such an institute can be truly effective.    In fact     f 
ïnerTîs a snortegTof trained personnel, a research centre might be especially 
tuZ^^SSSui a mechanism whereby the abilities of the f^ould   e 
.«.._¿ A«* *A U«M « vi A* diversity of interests.    In addition, more   ^UAJ 
SÄ^ÄTÄ^ X "ton tb» throueh tt, „»U« of to 
individual efforts. 

36. Experience both in the United Stat«, of America ar.d in ot^;^f^   , 
tosna? clearly has shewn that academic training alone    no .atter h *   hor^gh, 
is far from sufficient for the efficient organization and cptraU.r. 
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obl^ms of such an institute 

im vrmt «"""tion 
5T.   ft _tt « «.»t»"^/^'1»^^   *U that th. 1-ti«.- 

serrines merely be orrow      •# chMactar i**»* be 

Sm r^roac* - « -"L'AraiITIÄ of oonfl4.nc.j0r o» 

e^lc fckgiound   »^fX Ranted in such •"—*?-?*,£ 
that the resets of tte i«""*SSffWOd by the client.   *P^fc

ti*l¿!il2¡!t 
th. „tófioationsean ïlâSi. » ZOIäIC feasibility study, thej^ÄPSS 

rsASStîï^^r-faciuty or equipBent'or 
BOMB projeta detelopaent BOMB pro••-•«»» u«»«*-r—-— 

~     *w «Mr institute was well established and working •«•cti**ljf on 
*.   im ïîf^XtiS ^u'i^ weU set and its staff trained in the 
it« own, ^"^KS?int* problems involved, there li still an *f£»«* 
techni<|ue0 a^ e^erianced^n        P ^^ ^^ wlttl0B-hlp ^ & bonds 

r/Äl^rtfU^tifh the Jre .ature research institute. 

,—r«;    there would Ve pretieras with facets co specialized that the 
Ul.    For many ^f' *f fe ^íted to have the necessary expertise.    In some 
new institute 'cfd *CtJLe*^¿ be supplied on a short-term basis directly from 
oases,  the necessary   fpert    ould ie     pp ^^ in3tituHon (with its 
the Sr^ÍeS"%he\ocalproVle,S)%culd a«ict in locating and arraying 

£r îne  service, of a iualified consultant. • 
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k¿.     In the  same general way,   technical research j-rot-rninnei; a<   i he >KV  itvi'u'. 
would,  from time to time,  require the UBO of spoeinlived equipment   that   -•etil ! :•..«• 
be economically Justified for purchase by the institute,    on en,  U.i:   ''^'iiwir 
would be available in the older and larger laboratory,  and arranfctuem .• cm I i ¡, 
made to have the tests run there.    In the same way,  guidance on the uelect ion «•! 
new equipment could readily be made available, and ntaif member;; el   the new 
institute could visit the older laboratory for special trainine in new research 
techniques or in the operation of specialized research equipment. 

U5     The relationship with the established institute in the more developed count ry 
would also provide a direct channel for the transfer of available scienti! k und 
industriel inforaetion.    This might involve such ar#as as technical boohs and 
oeriodicals, industrial catalogues of technical and procees equipment, or 
suggestions for the possible adaptation of new Industrial technique« to the local 
situation. 

W>#    m t@&elueion, the author would like to re-emphasise a well-known but often 
ignored fact. 

as.    Most industrial processe, ere developed in the »ore technically advanced 
„LJrtLa     fc tSe couatrie*, capital is relatively cheep and labour is 
S&ÄtT1«?. resSt, process J^^^*«^ 
,.ltOMtid I« reduce the labour component, but often at the expense or a »ign 
SrafS ct¿A wtt^her^apitilcosts and increased maintenance problema. 

LA     vm.« . Mv industrial activity is considered for a developing country, there 
?'    £Ll ^ÍScf to think literae of only the most modem facility potentially 
^îiïîT^ Ä?en unaer*tanda•aatterbf pride, whether of ownership, o 
available.    This is an/^"^?•J"    .-a.«.««.    From the viewpoint of economic 
national prestige or of t«0^^1^•*^** J¿„" • thitä £ay not be the most development and of maximum return on investment, however, tnib may r« 
effective course of action. 

Iff.    There are »any caaes where it would be economically advanta3^«^¿~"~ine 

th. appînJSiToi ao^ting so» of *J^ »£-£,   °•ivf e Xnt und 
requirement..   These processes often use .^¡J^^^^.   ¡¿h^ the 
are better adapted to the shorter rune^of the ^^^r^rmally required, 
labour req«ir«»nts may be high«, a lower degree ^ ^ ^ 
and the economic returns both to the plant owner ana w w« 
higher. 

tt.    in stressing this word of caution, |»£f&^ 
only to the local industrialists, ** •"•"J* g^JJ   *mB or «Hisultants 
developing institutes, but also to the potential roreign 
assisting such organizations. 
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^t¡s*fc 
T-,   m-¡aRCH O'I A REGIONAL BASIS 

A. 

Prepared by I.anual Iloriee» I orales* 

eveloi»ent_o£jB 
ni     iaB»^  

,     ii/ bMis in Central Aaerica tote» 
1       Organised industrial research on a «£«*     ^^ institute Mr 1«*»^ 
¿icK to^ January 1956. f» the

pr^\fiftofe. central A-erica M m 
(ICAITI) began its operations.   ^or * rjj"   „„d'applied research for the 
institutionlapahle of carryinc out sclent^ ^£tent professional lml. 
Arial devient of the ¡^^SÏÏJAt and the ^«flffS? 
Useful industrial surveys and stu«J-V•^ re8etrCh vorK «as ^Jy^^*** 

sìa ^'«^r=5í,^s*ss-i t—i*-1»«-- 
o      imil«  «ithln thl. fra»e»rk, this pap« ^"¿"^^•¡¡^'fSlow U 

sas ht£ rr 0r.
e»Ä;r &•• -**-. 

,.     «s, .misters of Economy of the five Central ^¿^häSSÄ» 
£» Mitt* on Economic Cooperation ^^fXhA^ ln W.t 1952. 
Economic Cownieeion for Latin An^J*»ft°°^!:_!ce Adni„istration and the 
revesting the United Nations Te^nlca\^;7f ^?l\ould make recojswndatioi» on 
Psion's secretariat to provide; a ml^^^Ätrlfl f—** «* 

a.A^^^^^îi^rf this in8tuutlon M •* fortb in 
îne waoStlon vere to De the following: 

U)   To conduct research on the natural resources of Central *•**. with «• 
objectives of developine Industrial enterprises, # 

/  .   Ob act as consultants to private Industry, and, In collaboration ***** 
latter^as^eU aftriaboTr unions and government agencies, to develop plane * 

improve «or* method»; 

(d)   To adapt existing or new technologies to the capital structure and 
economic and social conditions of the region; 

« Director of the Central Auerican Research Institute for Industry. 
u    • tu- rnter the terms "regional" and "replon" are used in the sense 

h      STnuU nat,,a? cntit   ana not a ,;eo,rnI Heal .e^nt within a nation.   Thu. 
tí« cenìraì American refto Inclue .'o,.ia ,ic„, El Salvador, Guatmala, 

t 
•t 

Honduras and ^lcarapua. 
-lit /... 



f í 

(e) To act  in an advisory capacity for the Central America:! vkv.-nxu :J :•   i: 
matters of industrial technology,  including the selection of ox¡cTtL   it, ^mncxivn 
with industrial projects; 

(f) To participate in promoting interest in and knowlcdfv of nv..'uïvh ;R. 

applied to industry. 

1+       The United Kations technical assistance mission began its werk in Aur.u^t l >.>«>% 
It found from the cutset that there was an urgent need for the Governments to 
undertake organized programmes to pursue the following objectiver.: 

(a) The improvement of scientific knowledge of the na'ural reuounvr. »f tin- 
region; 

(b) Th* accelerated development of fiuch material facilities at; tram-, por tatioti, 
electric pow«r» «tc.t and those of an institutional character such ae vocational 
education, credit facilities, etc«; 

(e)   TI» creation of appropriate services for the better economic ultilUaüon 
of  iew resource* ««d the improvement of tecnniíjies new in use in the exploitation of 
the available resources (agronomic institutes, agricultural extension nurviceo. 
etc.)« 

5.     The Unite* Nations technical at»i«tance »ission founà the following situation 
existing in Central Aserie« at the tin« with regard to research: 

(a) SOM raaamrch was undertaken in the are^ by universities, by industry 
and by sjtricultural rtsearch centrée«   While the research undertaken vac often of 
excellent ovality, it was inedeouete for the technological needs of Central 
America; 

(b) Since the industrial enterprises in the area were small, they undertook 
little if any reaearch effort; 

(el   The aitricttltural research centres undertook the most comprehensive 
progrïïJS S5SÄ *antitativ.ly and ^^V^t^% ** 
i~l   *- f>^»i*Btlv reauircd these centres to extend their activities 

industrial technology; 

id)   In each country there were some activities of development and 
espartltSlSr MownS, it wa. fit that it would requ re ^•** »^ £0rt 

to develo» such centres into effective research organisations for industry ««n 

S t!^^^^^» «•• r«wh ln8tltute a* propOB*d y 

6.     On the basis of the recognised needs for research, the UïiïAA Mission felt that 
Si infu^e1or%nÄ te^ology ^"ÏÏliSiïZiïiï 
tasks, to provida technical information, a, distance »* ^}" f?*^•^ 
industries in th« region and the local development organisations, carry >ut     ng 

term research with a view to diver«^ff.^-^ar     or thTSJrTi£l •« 
its unique natural resources; raise the living standard Jl rc-ordii.at*. 
population; prenote industrial development of local rdw »aerials and co 
with agricultural research agencies studies in this fieia. 

/... 
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, .,,i approved by the Coturnittee on 

Itosi-! Aereement are us follow! ^^ ^ 

(„)   To carry out. »tuâtes on P^^AJT^^ÍS."«!«! th. .1« of 
»tertl Sw ¿Za* or which «,* ^V^ufactur. or -"•    •- 

Insti tv te may, with this object, crw. 
experimental establishments» ttt«n»ll«, 

(b)   TO develop, improve and test Pwcedu
f^

8' ï^i'nî°pia«tion# «inii*, 
eauiÄ^nd Vertala for nev infries, J^J^JKL* ^tifiti« * 

management, conservation, storage, paciung, 
services; services, .      - 

(C,  » carry out *-!--*££££?£¿HAlÍA« - 

tech»*.«, "•^»i'IÏÎÎfof^îX.tio» M* re»d«tion <* *»»"»» 
«stsfclirtilne «çerlor »«hoa. of wvm<• ..munir- 

wÄrr.Ä.r äS SSSää rrsssa « 

m 

#ï 

• v 

4 
"ft 

the regioni 
„)   » help, i» -» •»- for», the progre». or «=*»** or **»«.», « 

naearch »ni of technical traini ngi 

specialized workers. 

B       ICAITI was officially inaugurated in Ouate«ala City on 20 Jam«y 19rA 
aithoígfu dîd not occupy it. permanent buildings until March 1957- 

r. -,  « i+« first eiitht years of existence ICAITI has provided valuable 
9.     During i*fJ

fiw* eÎC 4Lugtrv of the region and has carried «art a 
ccnsultine. services to ^^f^^f^ie» ana investigation, om «a ***• 
eonsideratae «JJJ^^^S. ao.t i^rtant projects carried thro«**, ahd 
S^^laSK- -»teistaa oy ICAITI have been the following: 

(a)    Elaboration,  conservation and refrigeration of agricultural raw 
* *   A r±„f/a     fa* D.  cils ar.d cereals J materials, food-stuff •»,   *—»  ^ 

Studies on the installation of fertilizer and insecticide plants) 

-ne- 
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rat ji 

(.-:». . -iva) 

r   :¡::ri\i!'-:i-l . 

.-1'  itxtili 

(e)    Industriai utilir.:.ti       M   I a :u 

(d) Advice in the installatici; ari 

(e) Elaboration of a project  for the :rai.u;actur< 
and corn-starch, includine th<   utilizati,. 
of syrups, dextrine and others. 

(f) Investigation of the dehydration of tropical fruit.,  a 

(g) Assistance in the planning, »odernizatlon ai expai.cL*. 
mills; 

(h)    Study on the possibility of establishing a rteel indoatry In Ontml 
America; 

(lì    Development and patenting of a new process for the eami facture of 
cornflour,   this project resulted in th*» installation of industri M l. 
pianti in three Central Aineriean countries; 

(i)   Beorganiiatlon of the production, administration and accounting 
departments of tuo pharmaceutical industries; 

(k) PraUalnary study of the Marketing of sheet glass in Central Africa, 

(1) **oá#«t for the establishment of acdem slaughter-houses; 

(») Market and feasibility study en a rayon plant in Central Africa; 

(n) Technical assistance in the exploitation of a salt and eyp*« »ine. 

irt     ,«á«wt. <l»V>««torlea have carried out a considerable nunl.er <»f mmLyyiv. ur.d 
}°'   ÏÎ^^.^Û^ôf îhe S«fïîportant ones have dealt vtln chemical pn lucta, 

£5   oïîs!'indunrial ¿see, cloth, textiles and forestry producto. 

B.   ^TfT"^**10"*1 strueture ° 
f thfe Institute 

l»t.g»«d by the HUUU» °-' TO* ^ •<J* ^y „.« Unn« »ti ,. 
the Director ef the Institute, the latter »sit» u,„,r.intml1,,, „¡- th" Inr.nt.jt.»- 
The Sector is responsible for the *•«• "JT^ •%Tr iÍtonati„„al 
an- aaintaina close contact with the *«^ Jí^/f. ^%f; 7 eo-Ute*. which 
agenda    MK V^^U^AA! MaHc* ac.d ílx «ecu«•   ,r 

12.   The Institute is organic in the servit«« described below. 
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Ir. lue tri ul r-c 11 Vi :'»i 

•„ „ -n r.^c-  r.f th" uroìeets  developed by the , .• •.i,     i)..),.!^    eT,v<r'-    thr-   f-2'. urlili C   abpcC^L    r'I     Ut.    ¡JUJ^«- r * ì,.     J.!.>   li/ibl^r. U'\T. Mffowir   iivisions and specialized 
Institute ani   U    which on- ,r rare ri   the  ^ j. ^ " ,ilvlülon lB designed to 
sections in technological fieli, also participate.    The   ilvi-i 
Cfirry out the  follrwir.c activities: 

(a) Feasibility ctuiie^ airi evaluation of projects i 

(b) Industrial accounting étudies; 

(c) Market étudies; 

(d) Studies on rationalization, methods and procedures. 

Industrial cervices division 

11».    «This divisi^ la the main channel for the Institute's industrial develop«** 
studies and factory planning activities*. 

15.   It studies questione of products, process J^^^'ÄjfS w 
requirements, production costs, investment, scale of »P^j^'J""•*!£ ¡¡L 
2ViTrelatton to established or potential •"^^»/^^<"^rtiS?Ì!B£Ì- 
other suroîieB, transportation facilities and other local conditions.   It »»duca» 
s^LsTr Se iSoTand housing of complete production units or •«*"*»* *> 
IxUtin» ones.   It maintains contact with suppliers of mmchiner/ «*«W¡IBIB' 
£ a vorl^ide Lis and propares documents needed as tamit for PU**«"* 

I installation contracts.   It keep* informed of technological advan**s in ottear 
! countries and suggests possible :ields of research and development for trial In 
1  the laboratories and pilot plant. 

16     In addition, it provides a service of direct aid to manufacturers in day-to- 
day problems of plant operation, technical management, quality control, «te. 

17. "Rie division consists of the following sections:    textile, food technology, 
leather technology, fats and oils, and geology and mining. 

Laboratories and scientific and technological research division 

18. The prime purpose of this division is tc work on the discovery of n«*r 
technological processes and their adaptation to industrial uses in Central 
America.   It searches therefore for formulae and methods for the industrial 
utilisation of regional raw materials. 

19. Its services cover a wid« scope, ranging from the preparation of «xfarfüMßta 
and analysa« to the carrying out of the fundamental Investigations for the 
industrial utilitation of raw saterialg and agricultural waste products. 

20. îhe analytical section provides a valuable service to private and 
govermneutal organizations, preventing costly and complicated procedures in 
tending samples tc  foreign cctmtile¿  for analysis. 

I.    Its personnel keeoc  abreatt of technological research in other countries  so 
as'to be able to adapt  the  results to  Central Acerica. 
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mr.lards  divisicn 

l vith < 
[n  ih'u'. e 

c! rie 
'M,   ii 
ap.-ei 

j¿.    The standards  division vac esir.hll; 
gut Central American ICAITI atañía^': .    In  ihu' er.-..*-:;i 
niniiaim requirements that a pi-cluct shouLl ma t   for ti 
1-signed te serve.    Standardized pro lue te   I.i tenne of qialii.v 
oí* experimente ti on and analysis, ani othrr technical eharacti 
rurpose of guaranteeing the quality of the product and  facilitatili 
relations within the area and with the rest of the vori). 

•¡ i 

i .. i:ii 1 ¡ f!.( 

i c  u.-.    U 
Un.« :^t>;;, 

ii't.ici: ,   h:iV( th 

na::» re i •• 

9$. Within its working prograroBe, this division has begun by elaborating thon- 
standards which for comercial and industrial reasons ait» of primary importane 
•u the region. 

Engineering and technical services division 

2k     This division assist» the industrial consulting and nervi ceo   ltvlei<n in the 
design and eonstr«ction of pilot plante.   It is also in charge of the «internine. 
of the building and e<»iipt*nt of the Institute, having a aodem workshop with 
specialised mechanical, electrical and carpentry e<n»ips*nt. 

itteuaantatlon   ffd librar* division 

25    33M doou»ntation   and library division Is in a position to provide sost of 
Se' tetfenieal ln*>»Étion «virad by ICttl^s «eil**««« «*^^"T 
and orsani»tion..   »e library has sos» 5,000 booM which include works in 
efonoX^Sustrial organisation, and pure and *^J«^-JS££ Kte 
catalogues and directories of industrial oachinery and equipment, «*^ne« *>]*»> 
300 suSîcriptions to acientifi« and technical Journals, and doauNMta publish-t 
by the United Kations and other international organizations. ¡ 

* 

Accounts division 

"fi     ït la in ehaiwo of «aintaining the financial control of the Institut*,    in 
his dm.io» 3FS.J 5 the different projects of ^^^^^^ 
investigation, earrled out by XOXR for it. own ^n*-" T?" iSSTm- 
privateci governmental sources, are registered.   All f^""*1^^%Uw 
including the control of warehouse supplies, are carried out by * chantw    .y 

** 

Administration 

.7.   The adainistration is in charge or the ^^^f^^Z:! n\lr 
natters related to the execution   of such l»*•\?^¿¿w-* 
and registry of équipant, snd installât *"«•***»*£ Hilary c'rvlre« t- 
administration and control of personnel, and oí provi Jin,, au..ui ry 
the experts. 

28.    The descriptions given above are suJwarUei in ^ "^ri' l> th' 
organizational chart of the Institute (see annex I). 
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Re 1 -i'   ich'',   with ' th«-rr private and 
^1^  r.rrRMly.atlor.E  in the  region 

,•',.    Tb,   Institut, attains permanent contact with private ^public 
orra 1-ìtlo-   i"  th* am.    Ac at   institution workin: on a regional basis, and 
Ä "  ÏT, "eí^c-lnteerutlon prc.ra^e of Central Ameri ^¿f^f 
In clone co-noeration with oth*:   integration Denizations,  e.¿.  the Central 
Lrtcar Bank for Economic Intention  (BCIE)    the Permanent Se eretartat of the 
General Treaty of Econome Intention (3IECA), providing technical information 
and elaborati.,- project, to 1* used for the determination of economie and 
ï ijtriaTpoHcts on a regnal scale.    The Institute maintains close contact 
wiuf local chanters of cohere a.,1 intuotry, private investor, and the variou8 
-,fide!ni economic in'c-ratlon u -er.cie:;. 

50.      -.Me fron, thlr. pomment relationship with the integration of ficee, ICAITI 
collaborate* with V?al development institutes (semi-autonomous governmental 
organizations) provi ling advisory service in the i«te•JZ5^*»*}• ¡"* ln 

in« vorhin« out of such projets us fertilisers, insect ici to« M*.f^T 
caustic »oua plante, grain storage facilities, geological evaluations of known 
deposits and investigation* of new ones, etc.   In a number oi instance«, specific 
projects and advisory servicoe are rendered to private organisations lite local 
eu«ar-cane growers associations, cattle-breeders aeßoeiations, essential oils 
associations, and other«.    In most cases, studies and reports have been elaborated 
which often resulted in   the establishment of new sugar-ean* refineries, 
slai¿iter-house», etc., or modifications in the existing organizations, processes 
and products, 

31,   However, a great part of ICAITI»s work has ecce directly fro« private 
enterprise and investors working on an individual or on a corporate basis» 
Although in some cases the work entailed technoloctcaJ investigations and applied 
research, the tnjor part, of ICAITI'ì; services for thi^ group consisted of 
feasibility studies, market studies, de te mi natio o of plant locations, evaluation 
of plants and ruperviöion in th*. installations of new machinery and processes. 

5°,    With some industriel» pncanetit arrangements for regular ar•!. occasional 
laboratory inspections and quilUy control determinations hnv<   been set up, 
aside fro» the usual laboratory aaaiysir- service that the institute provides 
for local industry. 

ì),     pome orK4.nl g&Uonal problems of 
rcfi'-r »drf ff rch irrtitvtîc 

33.   The preceding sections havo deal* ¡vt c«-mc length with the iwior workings of 
ICAITA aß an Institute dedicated ta carrying out technological research for ttee 
benefit of the Central American region. 

•jh.    In thr follovln-; paragraphe an fttiempt ie cade tc present some of the chief 
problems that may bo enccur.ren.-l in UV   r.ptablishment of research institutions 
.V. n regional Vas IK.    Always \ui:t- ICAITI i.c a frame  of reference, the author 
hut endeavoured tJ draw sccw ,;e:;c.:.i c-ncIUdicui which nd~ht be useful to other 
re.tiontì, 



>•  tiox.-i   inv  lved   ìli  th-'     i'f-ftr.l.'-íti  ¡.   ••.:.*! 
;'..-titutiono.     The auth r has  ther^l   v  . 

l" ètreat value In elujiù".*ir»:* the 
r-animati'>n ...f research institut!  n.     : 

-t.e i' 11-wing topics have been selected: 

'. !.     !' 
•I   ...   • < 

.vi'-toi 
i.   r\l   ¡i >t 

li'.'! 

(a) Problems cf Lcati n; 

ibi Problems . i' financing; 

(c) Problems of obtaining highly qualified ¡vr^nirlí 

(d) Criteria fer seleetiun -f research pr /¡e*t„. 

Fr:tleas of location 

*t     It is virtually impossible to mane br< ad ,*.'tj-raiimt.i i..-.     -^ tr.ii,  -..;   tr.. 
vcation problem» of a mulUpurpose re^i,nol r^arJ, ii...tltut.-.   "n*- ,r ' ••«"• 
involved run tl» fuU gMttt and are .*vi u-^' a empie* fuwtl  n   r U,   .«,.•*. -n-r 
region under oonaideration» 

57.   Nevertheless, ti» probi« of locati» could t* * «VteivltUi* fa t  r U. u.- 
LH« <Wl«fî of a r*f*0MÜ reaeareh organisti n.    It» previa.-* 
proper environ*** tUtrafb» p*«ya an imitant roh- in -rK-'t»» r^r-u    . 
irslA»ifltì«t that successful rawarch institute tfatvygfr-ut *N- *.rn,   *-! 

if population «AM* **•» I*« ti» #n»t*8t ï* ******* »W* *    ***? -"i-jttn., 

r.f wchanicaa, «Metric»!, «»oêiiorking *t*>pß ««« «**»*r*l .vi.»tr*-t* »  •^«""-» 
the low tu* installation ana «ainterame* o st vili fc*. 

58. The above factors are not only helpi'ul ii tfc daj-^a? I^nti 
scientific staff find the social, «ducati.^ -Ml . ....-i.M»i- H*.*4U* 

to their lives» 

5*   In the coae of the Central Ar* ri-an rapi- ** *h«  variati.   *"'"•''••• 
relatively fev and the problem vas simplified I, ma,« ••,*». i.•*... •   , 
ties, hoZpeneouP heritage of languae*, ^ and vuiwn-, e a* .. w ~i; 

all these factor*, and **ny others» ecstrit»*« tu »du- i»* M--H'* 

a relatively simple one. 

... »-»T  ri¡. 

Hi-   •.     t » '- ' 

•tt.'i   ;'   ?'.•:•   - 

¿   '-it i n 

puj /dut*; 
• ».  • *,*' aO.   The majority of tht tt** Central American v- uatrl«-*  .ft«**J   .   - 

the InatitX «2 **»*«• * tmlMiac and emrUin £*« »* ^\l   «•,-.. -1- ,- 

lneationa for the iMtJtute.    However, Tuat*«mla city %ii rOcd 

v    favourable features} 

(a) ttoe «tiatwet of a «ore scientific ei.viroiw.nt; 

(b) The samt of the most ancient university in C-ntrtl ^-ri.-a» 

is»,*.        **-*„# ««»other tc^ical .Institute tic- In.- tl tut' (e)    the existen©« of anowwr w- 
f Centtal America %n4 Pana»« (lÄCAf); 

(d) Th« excellent ellmmte Md comf-rt frr attrae in-: ¡-r.-.nn..-i 

(e) A good conmunicatin ,s oer.tr«. 

-1«~'5~ 
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Ul      "a-   =alwJ«r offrre-1,  on the other hand,  the advantage of being closer to the 
i+l.    ua,. oaly.ij.i  ;Ilcr^;7 ,   t t_    ciiffiate was an adverse factor. 
other Central American countries, out znc CJ-IM« 

U2.    In vi^w of the combination of most favourable features in Guatemala City, 
the Institute was established in this capital. 

Problems of financing 

k5.   It is exceedingly difficult to estimate with pin-po*"¡^*^?» ** 
Mal raiments for the operation of an *«£***•/*•• ¿fÎ?^ at 

or^nlsattonal structure is still on blueprint. ^ •«*«*?••»   Lifted" in 
thl planning. StaCe is to draw on the experience in other ^**">?£„"£»• 
keapinr. with th, prevailing conditions in *he reßion unde '^^^V^ 
expenditure plan for the first year of operations should therefore be flexible 
enough to allow for the uncertain elements. 

tt.   ICAITC's financing experience, attuned to the conditions ^at sAght^obtain 
in each particular region, could .erve as an aid in n***^*J£Z*L 

pattern for the prospective financing of regional research institutions. 

k5. In the ease- of ICA1TI, as regards financing, itwae «•«•***»Jï* ïfîî! 
that the »United Hâtions and the five participatif Qovernaenti WttU «»¿»port the 
Institute in Its first five years of operation. 

kó    It vas provided that the United Nations contribution wuld be * dÜÄiiUhing 
one. fro»   ^tS75,0OO in the first year to &JS30,000 in the fifth year¡ vherea» 
the five Governments wculd increase their share, on an equal basi«, frasi 
¿n 100,000 in the first year to $u*:?Go,OCO in the fifth year. 

V?.   in addition, it was foreseen that vhe Institute would be able to count on 
an'income of its own, derived from such services rendered to industry as 
consultations and analyses. 

k&.   In ICAlTI's case, It was also forethought that the Institute oouW receive 
donatione from public and private institutions which could enable it to expand 
its activities.   However, such eventualities should be considered additional to 
any proapecolve estimated budget, 

U<?.   Experier.ee hue shown, hovevcr, that the aforementioned assumptions have not 
• been idealized.    After ei(jht years of operation, ICMTI has not yet attained 

1 tìfclf-supporti.v ftc.tuF.   While income from private enterprise has been increasing 
steadily sine«' 1959, when the Institute had passed its organisational stage, it 
still fall;, short of ICATTI's total financial requirements (see annex II). 
Likewise, private donations have not been forthcoming. 

50.    ICÂITI currently receives financial srpport from the following soureesî 

(a) Contributions l'iviu tlu: Contrai American Governments; 

(b) Allocations   iron ine Unite! Nail ont; Special Fund; 

(c) Inecrr.e  fror; ;.< ìvicc-^  re r. 1ère i lu private enterprise. 

•1^4- 
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•}l.    The  Institute operates  ->¡, strict  bu i;'Pt"i;y   Un:. .  >-rr!   . 
of projects and is subject to an external rani:   ^ï ru'cviü.v. 

y.    Summing up, ICAITT's financing  experience c Lea rly G! I \:v   U ->.\ 
should be  set for the  financial support of n propor-r.l resui.nl   ve 
institution.    Ample leeway should therefore lio  J eft   ' • set tin 
arrangements of the propese), institute. 

Problem of obtaining highly qualified personnel 

r;3,    A major problem in the establishment of resource' inn li-.ut i ui¡-  in   !• v< i  :-ii- 
countries is the lack of traine! research wurkers  In the  ;'!• i !.-   M' ..<.•). if   •>   ' 
technology. 

,51*.   The establishment of ICAITI had to cop« with rhto pi-bL'-n.    The ¡•••n- Ui<-- 
the UKTAA Mission on the organization of this rrpiotml inr-titute  tcvcici <},r 
extent of this limiting faeton    The Mission founl thnt evryoi:.   unnfiiri with 
univeroity verk was avare that the general tremi of economic 4cvelopn¡e.¡i wou'-i 

J     require a «ore trained technical personnel.   Executives and levelopment 
*     institutions stressed the fact that the shortage of trained perccnnel in ihr 

$     various fields of engineering vas a limiting factor In industrial piv'^-i.;-., 

â     55.   The UOTAA Mission cane also upon the fact that although a number of yoi.i»' 
*     people had son« *° foreign countries to obtain profesional tnininc; in VMIIMI 

fields of science and engineering, the number was so lin,itc-l tlua *.h- ir i-if HH,»-* 
ì     in industrial developoent was negligible.   It also ascertained   .hat ¡-,cl<MiUr.t¡¡ 

graduated in foreign countries quit* often pursue hi dH.v piccini y/.* 1 fi.n *!••!- 
that had little or no application at all in their own cr^u*-trie:•. 

56.   Therefore, during its formative years, ICAITI hai • • n\y hi-:»vily ••!• f n ;/,i 
technical personnel,    fhis feature alßo added a new n«.hlli.y to  the ornante M "•• 

Ì     of the Institute.    Since its inception, i* has been necessary to make pn>vl.-|.».,-i 
•'?     for the gradual recruitment and training of Cent-ral American proffsd^li:,    h 
i     modest training programme was thus envisaged as part of the rro;U».ui^»i-. neMvi' i»-; 
I     faring ICAITI *s first nine years of work, this program»- ran corni net to «i.'-..- ... 
I     and training personnel for the Institute. 
-i 

1 «¡7.    In this respect, local counterparts of foreign experte an- *,»«. !,-. wrk 
i together in the technological and industrial projects und.iit.-iiv:» by t.h- luv.'.o--^ 
I 3y these means the loeal personnel acquire the necessary exigence eventualJy t» 
'* arsume the duties that have been discharged by foreign spTfllrtß. 

I     y.    A measure of the success of the aforementioned policy iv U,e fact  \h-n. -n 
!     present ICAITI only has seven foreiSn profeiiBimwls, .-«et-mitin-   \-.r >   f r •-•• 

»I     of the over-all staff of the Institute. 

qualified personnel is the need to offer salar>« thnt. n,r- 
Pud are compatible with the salaries afferei by privat,  er, t.erpn r   -ti.« r 

-9.    An extremely important factor bearing on the probi*n, ' r obtalr.lnr t.i 

prd ..'-:•   '<r 

i 1,ternatîonaï"agencies.   A sound pclicy of frir.-r- bei -í iu   -m i^ i.•»'-•';!.••!vj 
'.,•' .•€ fore essential.     In addition,  rrreat care :l.'uli u   »•••••.     • • ' •" 
rr -¡jonne 1   t.h^ statue   to which tl^-y are enMtl'-l. 

-!«• 
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^    TOûT-rr has accumulated ample experience in 
60.    Curine the past nine year., /^u   • utliization of indigenous raw 
various fields of research, partici laiiy L    rocesscs.    m addition,   it 
materials and the development a   ceitain ^tria    P excellent 
has vell-equinped laboratories, ^f^J^^f th* funds, time nor facilities 
library.   Since the local ^iversití^r

h
a^lnr^^^e, ICAITI feels that the 

,*r undertaRin, an adéquat«.research ^J^^T professional training in 
tine has come io uto its facilities t.i a pit^i 
science and technology. 

,   . _„„,, n* B,1(,h scope was not envisaged in the proposed 
61.    Although a train^ progreasy <**•%» • ^ J£ effort towards 

organization of ICAITI, t5e,lMtl^f^t1«triali8ation of the e_   * and the lack closing the widening gap between the industrialisation oí • 
of trained technical personnel. 

te     trATTT intends therefore to initiate the following trainine pvognjnje. 
£'.42?o   íwoatraÍner:f per country (ten in total   would be ae.ee ed fro» 
SntraiLrican university students who have •^¡•f^i/aUS ^¿T» 
«elds of science and technology and are about to "¡*f Jo

tÍgí£*iJ¡;   "J^ 
students would undertake research of regional interest to J?•V^1g

Bg1,,g 

research propra«* would be designed to give the students the opportunity to 
SSTule T££Z technical methods and sake ~«*^" J"*?»1* 
knotfiedèe    This programe vould also increase the supply of wU-trainea 
S«îctïVrsonn5rfcT?utur* «,* at the Institute or tt. local industry. 

63.    This modest training proem could te expanded if the n«6«"^/*^01*1 

support, were to be obtained from private enterprises, or other national or 
International orsanizations. 

Baals for selection cf research projects 

6h.    The technolocieal, economic ana social conditions prevailing in developing 
countries under consideration are essential determinants in the choice of 
projects that a regional research institution should undertake. 

65. The historical development of ICAITI contains some features vhleh can wm 
as"guidelines for the establishment of technological institutions In ragiona in 
which conditions similar to those in Central America prevail. 

66. In order to arrive at a  k-cisior» on the nature of the research projects to 
be'selected, it is useful to fjcus attention on a few strategic variables 
havinc wide economic and industrial implications.   These strategic variables 
are naturally part of a more complex function whose form is given by the existing 
economic statue and technological development of each region. 

6t.    In general, there are two clauses of projects at ICAITI:    those   which 
private cliente and regional or national public organizations bring to the 
Institute with fairly well-defined objectives and cubjectg upon which work 
should be conducted.   There are also other research activities which ICAITI 
conducts with  Its ov . funis  for the general benefit of Central America.    The 
following comments pertain only to che selection of projects on which ICAITI 
unes  its own financial  rer-ourcoc. 

-Üb- 



t'ò.    There are a sufficiently large number of Industrial nvi,   ¡¡.   \\,<v\,    !:,.!•! 
so that some means must be used to decide which ones shall t^  * ho tin'   t(1 ¡,   .-; 
active attention.    To assist in making such decisione, it   i.  u^iuL u   hu\-   ¡••• !•:• 
basis and sor.e broad principles of operations to make the firrt  st-livt U>iu-. 

69.    At IGAITI the following economic, social and technological  i^-edí hav*  t>«-•<-n 
taken into consideration as basis for selection in research projectR ami o'hpr 
technical activities! 

(a) Industrialisation of regional raw materials) 

(b) Utilization of agricultural waste products} 

(c) Eraluaticn of natural resources) 

(d) Assistance to MBH and medium-sise industries. 

ïnmliVrtaasHU°B 9f 
70.   Specific projects in tul« field are handicapped by the fact that the natural 
resourc«» of the Antral «arican countries art largely unknown.   It is evident 
then that tha (Mil utilltatton of regional raw materials wist be precedei by an 
inventory of taeh resources.   However, the limited knowledge of its availability 
hat already served at a bail« tor the undertaking of some specific projects in this 
field»   Tbere »re currently a sufficient number of known raw materials upen which 
ICAITI can draw for studies ami development of technological processes* 

IH 111«*+Inn af ^rirultursl v»^1i .J^Yaffr 

71.   Agriculture in the broad sente represents the main economic activity at prient 
in Central America.   Projects concerned with the utilization of existing 
agricultural wastes require close scrutiny.   The enormous surpluses of these 

•- materials indicate the need for undertaking specific projects aimed at discovering 
i new uses for these by-products.   The Institute has given due attention to this 
i field of activity and up to the present has conducted investigation« on the 
* evaluation and adaptation of new fibre decortication Processen, improved met.ho.i- 
« for retting of fibres, yeast growing on blackstrap »classes, modern manufactun.: of 
! wallboard from fibres, straws, bagasses, and wood waste, manufacture of paper i'rera 
I mixed tropical forest and uses of coffee wastes. 

72.   This task is liant minus and its scope is beyond the objectives and financial 
resources of an institute for technological research.   However, in collaboration 
with government agencies, the Institute can provide valuable assistance in 
collecting data for inventories of natural resources.   There is currently a great 
interest on the part of the Central American Goverraents to undertake geo log cal 
and mining investigations, and ICAITI has already given valuable assistance in 
preparirTpïoposalffor pre-investment projects to the United Hat. onr ;feia    t n;, 
Likewise,  it has been envisaged that the Institute could make facilltieo *yaiink;H 
to experis or universities from abroad who would be interested    ,, unaertukin« .*». 
research on the natural resources of Central America.    All in all, th*»   iei.i 
requires studies which a technological institute should undertake on at  MJ  -. 
partial basis. 
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Assistance to small and medLum^gize,industries 

1%    Thin in a regional need of major importance which poses some problems of a 
Í nanoial nature.     It is obvious that the I»^^V^f1«

1,SXgl,,! 

maximum assistance to this industrial sector.    The task «ntails, ^wever. 
In considerable difficulties, for this economic sector is,  in most< ^w«»  • ft 

precarious financial situation and oanrct afford to pay for technological 
assistane, or research.    The Institute must therefore find the way to give th€ 
best possible ^-hnical assistance and advice to such small-scale industries. 

7k,    On the basis of the major needs of Central America, it seems desirable to 
establish some general criteria wh.ch would serve «s a sound tesis for the 
selection of projects, with the proviso that there is no set formula for 
determining such criteria.    It. is al.'o pertinent to point out that because the 
Institute charter is broad, there 1J need to limit the scope of its activities. 
Within this framework, the following suggestions may be useful: 

(a) Projects must promote the g-neral welfare and prosperity of th« ragion; 

(b) Projects should not duplicate work being done by others} 

  (t;)   Fiesearch effort should be concentrated on the adaptation of well-known 
vhl technologies to the area; 

anri (d)   Attention should be focused on projects having to do with the processing 
of manufacturing materials rather than on the growth or extraction of raw 

5i. product s$ 
Uli t 
Äjt (e)   Particular attention should be given to the problem of labour-consuaing 
P,m industries vla-a-vls capital-consumi lie industries; 

of       » (f)    Lu«} consideration should be given to projects with respect to tjpt 
transformation of household industries to rrcall-scale industries. 

^a¿ Criteria (c), (e) and (f) merit further elucidation. 

fol 7').    Adaptation of well-known technologies to the area.    It was recognised fro» 
the start that ICAITI should be socially productive and contribute to the standard 
of living of the Central American population by aiding both the lunediate and long 
term aspects of industrial development.    "*.n this connexion, the immediate need was 
for technological services that wculd aid in transferring technical "know-how" to 
the area.    Eut in this regard a work cf caution ie pertinent.    It is evident that 

33» the developed technologies throughout the world grew under economic and social 
TCA conditions! vuttly different from thowe encountered in developing areas* 
t,Pi1 Tranoplantii'g advanced technologies per se in developing countries does not spur 

industrial development lag.    The existing economic situation in 3ess developed 
>'+• countries calls for an adequate adaptation and rot a transplantation of the knov- 
Psx how of the industrialized nations.    Furthermore, as Jack Baranson has rightly 
an pointed out,  economic  reasons are not the cnly ones that, stand in the way of sucn 
l;ut' transfer.    As a case in point, he quote? the following example? 2/ 

^       Jack Baranson,  "New Technologies for Emerging Economies",  Harvard Business 
Review,  vol.     },   Mo.   h  (Ju.ly-Autuist  v,(,l),  pp.   Ikrj-V)0. 
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"In order to make wheat flour :tcccptable to certain A: ini. ¡vm.ir: 
accustomed to rice consumption, i* was necessary tu simulât«.- the tas-. 
texture,  and even the shape of the rice grains." 

•I 

70.    This  is not an isolated  case,    A similar psychological ana  an •¡•ti pr< i U n, , a. 
encountered in Central America.    The Institute of Nutrition of Com ral Ame ri ci muí 
Panama, after developing "Incaparina", a low-cost protein nut rient, litui io cop» 
with the problem of how to persuade the Guatemalan Indiana, whose way of i it»   i.; 
tooted in ancient customs, to accept this new beverage.    These Indians urv very 
keen on a local drink called atole, a household-made concoction very i"W ¡i¡ 
nutritive value*    The problem was solved by promoting and selling "Iiicapurii.ü" m- 
i better atole« 

77*    LftbouyconaualPg industries vis-à-vis capital-consuming industries.   'Il* 
Central American region suffers from a surplus of labour and disguised unemployment, 
owing in part to tee explosive population growth.    Tfc*s situation is un m vat», d t.y 
the fact that BOM of the nain ereps (sugar, coffee, rice and cotton) art. »arrested 
and processed during the sane period of the year.    This creates peak activity 
during four to six Months and sharp decline to a low level during the rest, of i h*= 
year.    On the other hand than is lack of financial resources available for 
investment•   Therefore, in order to achieve a proper balance ICAITI pays due 
attention to projects that result in greater aggregate value in terns of th« 
existing unemployed labour force. 

76.    Transforation of household industries to small-scale industries.    Household 
industries are important in the economy of the Central American region.   Th< 
transformation of these artisan activities into weii-orpanUed economic industrial 
units is a tremendous problem which entails psycho logical, social and educai 'wml 
aspects.    This fieli* providee ample ground for specific projects which ICAITI mu.it 
undertake. 

79.   Moreover, the industrial development of the Central ¿s*rl<'ai. countries vn>» 
its inherent element of diversification has called for every effort t«< cip«*n up 
qualified channels of information and technological assistance to assimilate th< 
latest technological procebaes and ultimately to develop an adequate pattern oí 
modern industrial society.    This important factor has greatly shaped *ht. 
organization of the Institute and is still a guideline in its ope-ration-. 

I 
4 
--a 

;0.    Finally, went. *. must be made of the fact that a tie« variable al way t. 
in the selection Of research projects.    A provision for this variable mum. 
included in planning the establishment of any regional research institut». 
make it flexible and capable of change to me^t the needc that are iound in in- 
activa life and dynrmic growth of the organization. 

enters 
be 

GO a.; <•«* 

E.    Cone lud i m r ura r k e 

il.    The historical development of ICAITI offers a sound Laeis for •tlinii.(; * •«* 
general suggestions in connexion vnh 'he establishment, of technolotfir*i r^ur-h 
¡n-titutes in developing countries.    Ihn following conclusions, draw or.   ... 
-xpex^nce gained in setting up and e paratin« ICAITI awi on survey., condì, t.-d   „, 
this field by United Nations experts. 
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L.    A technological research institute in a ^^^J^Z^^l^itia research, investigations and projects aimed specafically at i^rovi^ or developing 
technical processes and methods which may promote the expansion of existing or the 
development of new industries. » 

Hi.    The economic and industrial needs of the region under <^"*£"^alK»" 
determine the selection of the projects ^ich

f,^^ìns\i^^,^1^^,lS0ul?L 
research to be carried out should be "applied" rather ^   *8**   f*J***^* 
directed towaris adapting aready known principles to ex^¡¡1^J^**^ 
This should not preclude t« undertaking of fundamenta. r«seareh ^ ««¡Si«^^ 
the industrial utilisation and processing of *^J" "*?**** HÏÏfïLÏÏ? 
materials, for which techn^ues have yet not been *^JWf«'   *+£* £«!*? 
should be prrt of the institute's activities, but it should bt ©rtwttdtowdi 
fcpecific regional needs.   Results of this research would, in the long run, 
contribute to the existing technological knowledge. 

61»,   The above-mentioned pointers bring to the forefront the fact ^»t «trlct 
specialization is not Justified in a research institute working for tha benefit or 
a multinational region.   Such an institution would inevitably •*^*»«£; • 
multipurpose organisation.   This indeed has bean the experience at ICMTI. 

65.   «ten though such an Institute any be Oovernaent-sponsored, It tuttala to 
autonomous and run its course without any governmental interference er fornicai 
pressures.   The autonomy of the institute should therefor« bt guarantaad in Iti 
charter. 

86. Parallel to its activities as a public service organisation, the institut« 
should from the beginning endeavour to build up a bread clientele among private 
enterprises, so as to be prepared for the time when it might hav» to subsist and 
carry on as a strictly self-sustained institution. 

87, Governmental financial support and/or international assistane« should be 
required until the institute should have acquired sufficient income from private 
enterprise for work performed on a contractual basis.   Oovernaantal cOmmUmwnts to 
support the institute should be made for several years.    à»ch committmnit» should 
be set forth in the basic agreement on the establishment of the institut«, 

üb.    The institute should recruit from the start a staff of top-flight technicians 
and research workers.    The availability of trained technical personn«! in each 
particular region would, of course, be a determining factor in the number of 
foreign experts that the institute would have to hire.   Provision« should b« mad«, 
though, to incorporate gradually national technical personnel In the institut«1 s 
staff.    During its formative years, the institution should train national personnel 
for its own staff.   Later on it. might embark on an advanced training programme 
aimed at increasing the supply of highly qualified professional« for th« future 
work of the institute or the local industry. 

89.    It is important that the salary policy for qualified staff members b« liberal 
and thus encourage the retention if key personnel.    Pronations should be granted 
merely on the basis of merit and p.ist performance.    The institute should strive to 
give its professional staff higher remuneration than in private enterprises, 
otherwise  the institute would" be at   the mercy of constant shifts of personnel and 
in danger of losing its key research workers to private industry. 
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90.    Finally,  a regional research institute must conform to the t-nrh- ntt.k. or    hr 
area and must be flexible enough to adapt its activities to the evcr-chain;,in{T 
social, economic and technological conditions of the region concerned. 
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XI.     HAIJAOEi'IEîIT OF AI!  IKoTIILTii oEKVIIIG INtUGTKY 

V.1TH REGiihL» TO PROJECTS 

Irepnred ty F.  .'.chipi.eris* 

Introduction 

1. Institutes serving industry aro engaged in the granine, application and 
transfer of knowledge.    Depending on its goals, a specific institute would stress 
one of them: research institutes gaining new knowledge and transferring it, 
training institutes doing just the reverse, while extension institutes would 
emphaslae the application of modern know-how in industry. 

2. Äis paper will concentrate on a non-foflt institute, the management of 
which hr<c to consider the following charactta-istics: 

(a) Hie major part of total cost of an institute consists of salaries and 
wages; 

(b) The personal devota a part of their time to (creative) thinking, 
meaning that control of efficiency is by no mesne easyj 

(e)   Continuity of a» institute depends highly on the quality of the work 
pci'ionsBdj 

* „   *íí   *! *he wtiv4t**8 <*** with data obtained from industry, care must be 
take» titot they are treated confidentially» 

*Ki-.(î)    ^rding the "output" of an institute Is a difficult task, because 
Tt^,iJSJ:^tPnrdemmimt0r:   ** °utput TOlu,Be «•*•»•* I« »°ney value gives a poor indication for comparative purposes. «*•» 

5.     Many Institutes   ajbody these characteristicsj their assignments are no«.llv 

^¡SWl TJJ l°rr dUraíl0n*   ** a^ %° 3 ^veloSlLutuSlT3' well as to a aanagenent research institute and to others. 

*.     Each particular institute has to adapt its choice of oersonnel finA]ujiM 
the «onager), its structure, control ayate» and «»LiL^rSTLtÍvÍÍAÍ^ 
be pcrtfcmed and to its else and deereï of JZSSS¡^T^l^^^LS> 

circumstances in which 1-, has to render services to industry ** 

By providing a frame of reference with regarrt to some usnects nr <*„*,*.,. 
jeaant with regard to projects - based onlnperienC in III LJÍ ******* 

««changa of orione**,   »i» «oy vea lead to ^^ ggtiÄ^ÄStgg 

Wrector, Rutearen Institut« for Management Science. rclfr   tv_ .. ,.    .    , 
ìbis paper ir a *o«triluti*» of the oSverurum oí thel^r^iì? "^ 
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dedicated to aecclurutiry  the rrovnh 
industry in develoi in^ countrie-t;. 

A.    Structure accorali)); li ¡ r /.vi. 

6.     li'» for purposes of analy^i.-,, \M¡¡ jut.kei  i : -.(iv. •,*•!,. •     ...< :. 
in the case of a (servicing) industry one arrlveu m uu  folk vi ¡i,- t :   i 

Resources within the organisation 

7.     They consist of manpower and know-how.    The latter euuld be j arti y , ut   kvn 
on paper hut would he mainly In the rainda of the personnel ci the ime it ¡te. 
Together with skill, these would provide the manager with the means to l'.li'il 
the goal».    Documentation would he an unavoidable function within the im ai tu*  . 
Selection of new personnel would draw heavily on the management. 

institute would profit by »eking use of and co- »perating with cuts!» 
l«   2t would be impossible to huve all  leeei sory 

Within the organisation, which VMIIA even not he justified 
Ls too ftitflft* «wt At necessity of ^jewajemtation, •.•hü«* it also 

1 meed for eoHamictttlon. 

regardleatì cf wheth.r Uv-y 

«vxcal Wit* foraer ones,   iowever, th.- characteristics of the "vruduet mn" 
the institute would be that of è piece-production system, which requirm n 
-. •-,. .L.:*,;^ ^ ^^g^lâ^-irf #^pé-l^l«A fJ4 f«Mp*»% «*«*#» in thè 

~ tte «villthltt capacity,   fh» production function a»? need 
•> 9 lahorai'ory)» 

10»   fat* festtUea 1« eft«* «00 neglected, li» »ore so «» mm of the atnff hav» 
BO aoMftfeitl hfjokgrottnd»   A Çtirely paciive policy in this field tM# to fee 
OMetlsTlft Tflatlalrrìr'T     If the Institute received on stundrinee  >t offer*, th. 
•elettlo« Of tlMa immilli he made with great care.   As WÊht tunc Mon auut t -• «•«* 
vitata «•* a«j*lag «Mit of the institute, it ic clear Uu.t conaidurabVe «tuntlun 
would nft»* to he paid to public relations. 

11*   lela UNI eaoecUUy the developisent of monger und %mm*^m m «ti«» 
litro*?, tfOlftinf of personnel, keeping up to date» ttütttoting iuitiativ» «ad 

,<»^.4»4«>» ooBteet with the world outside the institut 0, 

»W5- 
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..'.  'Ih' •.tf.V:---i'-.,"r-:t. ;;V.ort 

i)  i-i-fj.f l'i, :;. t.-ij| ; i^r -ach [ ro 

L u.r 

:-!':.;I:ì: ;t, L'-.r. .dn_.-l J t 

.!. • l<,r !»' 

lV:;iil¿Ca 

(i,)  en-ut.- •> team Un which there are different iv.-.punsUillti.-) »hicu is 

ide/.h-U ; 

(e) Maintain contacts with industry as voli us with other tedi* ~ or 

institute.-;. 

];>. In concluding this ;;.-:ticn, some organis&tionel ehoracterúticc of binali as 
well us ol' lur/;or institutor, aro mentioned below: 

fa) Small institute: preferably all-round people; a horUer.tni organization 
in which the responsible staff members are ando leaders of the projects (each ox 
them would, from time to time, hove to work under one of his colleagues, the 
latter being the leader of another project); stuff functions in the library, 
documentation, administration, reproduction, laboratory, ate,} 

(b) Larger Institute with regional offices» a vertical organization up to 
the regional office level, for the remainder a horizontal organization] centralized 
gpeeialietie and functional departments (laboratory, efficiency deportment, 
statistics, training, operations research, etc;)] a communiestion« problem. 

Lk*    b'or  those r-h.,n;ed with gettine up and managing an institute in the conce 
of the present paper, annex II provides a fraine of reference. Annex II concerns 
the relation !.. tween utilization of time and groupa of personnel; the time 
utilization in the institute is divided into four categories of work: operations, 
creativa work, oreanizational work and perecen1 care. These categories öf work 
will be encountered in each of the activities described in poras. 15-21. 

B. Contio? 

Time 

I';. Euch productivo • iinloyoe should rote how much time IK spends on vfcat. 
Till» could '•:> done each day by meant; of a code for each of the activities. For 
administrative reasons, it ir. ..asier to divide a working day into ten units of 
time ("deci-days") than in huursj however, this is not essential. Each week 
the nd&lnititration would receive from all employees these forms and records of 
th« time spent, BuJim in two ways: per project and per employee. 

ló. the recording concerns the total time for which the employee is puid. 
Therefore, there munt ilno be code* for public holiday*, vacation snd illness. 

17. The reet ol the time represents available capacity and can be di vid-, i into": 

(a) Titte spent on direct productive rvtivUicüj "projects"; 

(b) Time i pent on indirect productive activities: Md«iVei;.iment3M; 

(c) Time ijpei.t oi: nun-productive activities: 'Vverhe&d". 

Each activity should be designated by a code for reference purpo • 3. 
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r-Vi'-' ta 

i.".    En eh internal  or external  erder wo vu'   ¡ ,•   -¡.il,-i ••. i ¡v.Voi .     ihe  :v:.i •;•. 
-f the project would be known.    The eor.toi.t •  • ;• the  ()-o.\vt w.i.I;  u   -••.•-•;, •: 

•: budget and  time  schedule mode and n in-jiv;   leader apvoitiu i   . .-.l,- ai.v at.-.., X   , ' 
.,11 time spent on the project would tu  retried ly  referring to'h.-. e.-de;   :»;'.• 
v. ou Id include preparatory work,  currying cut the project,  etudyinc  1 i t ot-; u->-, 
),. I low-up,   etc. 

development 

19. These activities might lead to projects, rut at this stride the cord r, won M 
not be covered by income for that particular activity.    There would te no ludr.et 
for each activity coded under this heading; however, the total "dovelopu-ut" 
must be estimated in the year budget and thus controlied. 

20. Biese activities often have a public relation aspect,   Examples are: 
(a) preliminary set-up of a project without having an order? (b) surveying now 
markets or orders! (c) writing papers for conferences? (d) information on 
activities of the institute (written or orally); (e) troininp of n ntnff member 
in a field presumably of future importance to the institute; und (ï) rom arch. 

Overhead 

21. This would include activities for the institute as a whole, ouch nu: 
capacity planning 1 bookkeeping and administration« representation, training of 
staff.   Furthermore, if they were not concerned with a specific projet, it 
would include the library« documentation« internal affairs, «ite. 

Cost 

2¿. Costa would be determined by multiplying the timo spent, on projects with a 
pre-calculated tariff per unit of time. ìbis system could be unud luth í'ur the 
institute as a whole and for the projects. In order to arrive at total «opt, 
the costs depending on the activities - being variable per project - should te 
added. Examples of variable costs per project «rej 

(a) Use of material and energy for testing} 
(b) Outside advisers or lecturers; 
(c) Extra travelling expenses) 
(d) Other coats not included in the tariff per time unit. 

2j. The pre-calculated tariff would consist of the fixed cost 'repard io« of 
activity) and would be calculated separately for groups of similar, productive- 
personnel, the basis for the tariff per group would be salaries plus social 
charge« of that group; the allocated costa would be added to this total. Th- 
latter (e.g. wages of clerical staff« depreciation of aséete, operating costn) 
are considered proportional to the productive time. 

2k.    There would be no objection to allocating in the name manner nome co.:t 
items which in principle would be variable por project ^>.»;. travelling '^¡t;; 
jnd FIT-cost s)/, fovidud that they were small an compared with .-.alari. :•. The 
total amount per employee should show only insignii leant variation;; ever .-over-u 
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lect ••ni ve. lIa   ¿i::.piify 
yearn.     This method would eliminate  record lr.r p<--r pn . 
invoicing to principali,. 

'^.    To arrive at the tariff per productive day the total ^- ^.'it ' conctrned an 
must te divided by the expected productive days oi z•'.'    Q hich percentage 
employe« (or group) who  - besides productive work - £ ^^ ^^ prove 
of non-productive work during the year (e.g. Rector ; ^ ^^ bg 
to be extremely high.    In that case, part of the Çf^ d lovevinB that 
borne by lower groups, thus increasing the latter - t.nii 
of the top group. 

26.    It would depend on the financing of the f^^f^'^^t reaten separately. 
^development" was allocated to the ««^.P^ÎSaîS as a percentage of total 
îhe tin» spent on non-productive work would *V îîï^arately. 
tlfTrtte whole institute and should be controlled separately. 

ZI.   fhe total dir** and indirect time of the institut e ^iplied ^ the^ 
Srlffs per category (it i. «fJ^^^Ä £ laíter would be 
eovor all expenditure 1©** variable coste per project, tne ¿a 
charged directly to principals. 

*.   Of course, an annual check of *£~^%^'££SSX 
with real expenditure - »^ * "«""^iJîS time feeing) «^ the real effected by comparing and analysing the estimated time ip.*nnuv/ 
ones. 

practice in industry* 

*«     T« ««1er to enable management to control the efficiency of the institute 
30.    In order to J***"•8•^ introduce written weekly reports on activities 
plrîorîa? înese re^^aìÌ pÄve employees could be compared with tto 
administrative data on weekly time-utiliaation. 

r^llty and secrecy 

«     A. mentioned before, control on these aspects is rather difficult.   Fixed 
JiUiîr^ in this respect are hardly possible.   It involves a lot of reading and 
SslutïïS It Se rtible office» with the staff members.    It is important 
înaîm^eontrol should be up to date (if a report is sent to the principal 

»at feat«» control is of little use). 

52     B» best way to avoid work of too low a standard and/or difficulties with 
principals on the aspect of secrecy would be to! 

fa) Select personnel carefully; 
(b) Instruct and train personnel; 
\c) Create a sphere of responsibility in the institute; 
(d) Create a team spirit anion« the employées. 
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C.     Fir/mcint; v.... 

Ihe principal paying all expenses 

53.    Periodically the institute wouli  r.utmit nn :..voiei- t(.   , |:,   it- 
total amount would consist of fixed and viriate co.-to  , v • .-i.-ilh 
The fixed costs would be calculated by rr.u ; tivlylnf tht   number •>!' 
the project by the price-tariff per dn.y.    Th • p-iee-tariiT 
the cost tariff but the former would be high.r in order te eover .-xpoîu:oo 
continuity of the institute (e.g. temporiry unci .-utj Lizntion of th-    •;»»;.• 
occurring between projects).    ïhe instituto should provide the principal 
beforehand with estimated costs; a maximum ir» often stated in the eontmet 

¡•¡V;'   .'I 

Weu li   I i'   t'.'t.'i • 

ll.< 

•r.t 

tor 

i »-.Y 

the vrimiml paying 1 lm> sum 

3k. In the contract, th* parts of the total sum which must be jaiJ .luring tin 
carrying out of the project should be stated. With thie form of p uyii.er.t, the 
institute would bear the risk of carrying out the project. 

The principal paying a part of the expenses 

J5.   This means that the income from the principal would be loan them the expense;'. 
In this ease, there would be two possibilities: 

(a) Une client would be charged with a tariff per time unit» which would 
be lower than Idle cost-price tariff*   In principle, the charged tariff eould bo 
zero} however, this i» not recommended in dealing with industrial c lient s} 
co »opération of industry would be better if a moderate amount vere charged í 

(b) the principal would pay only a part of the expenses of the project, 
e.g. not for preparatory work» but for the execution only. 

56.   With regard to both possibilities, the institute must  look for ¡implement nry 
sources of income,   for instance, the institute could have o standing offer of 
a governmental office that if a project had to be carried out on requ.-t t of « 
certain group of clients (e.f. email-scale industry) the (jovcrnmert would j-ny 
the loss on the costs per day.   Another possibility would be that of .-on tribu torn 
for certain research or for preparatory work. 

•J 

*» FUfWf fimi* M*fi «fnwm 
37. This means that the principal would offer an amount of money f< r "nrry!nr 
out a project if, and only if, another party would do the sane.    Poth wrountn 
together would cover the expenses of the project.    It could happen that th • 
institute would cover the latter aasount of money, expecting tu obtain ¡-.ut*, rconey 
from another parity in the future, implying that the institute benrr. n rink. 
For this and other risks, it would be necessary that the institut.- - coir»» 
non-profit - develop a reserve fund.    Sources of income for thir. fur/i CMJH to 
proceeds of publications and lectures. 

38. Bie foregoing discussion makes it clear that in a number of "»»« the income 
for a project may come from several resources. 
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:':.i:jT.ary 

yj 

«h 'A- nti institute 

1M.. „ap,r r,,-,»i-.,T,l, th-.  *,   -   '--'^'J' ,;,: tL-,   the institute vouia 

,,,   _      Tr, nTilcr to arrive íIX,   i >-" capacities,    ir» ()1 u<-' . v    n„n,-qarv. 
feedbacl.3 «nd overlnvpin,., vnuU re nee •-^ 

i i 1.1. riso according to projects, „0.   *. org0nlz«ion of th, incutete »ou .»>ct3ft ^ c te Ir, 
«hlch means It would n-, highly f^iblc ^ the leader.    In this v»y, 
several projects;  for one or ^¿»¿^ oapoclty ^" *'^Äff^ers 
Ä&SÄ Ä —Uent t« sp-t •nRst       . 

„, the Institute. iM) budget> aMnt 

,a.   Arc line of —»I «»Id be rhort     to *.     ^ ^ ,XM, for 

«°"u "MlE" ^'Ä s,:'n ¿t>- *> w•° "f the pro3e,: 
duality, quantity oi  tune «j 

,    . M„ft Irpr «reductive employee am 
te.   3*e administrative control oi ^ inctxtut     v^ P^ ^ feQ ^ 

per ,«*»*) vouM ^^^^rtiîïi?, vhi.h «nil* Ve different for 
by meanr. of time spent multiKiieo ij 
various groups of personne. ^t^ute 

less developed ureas. 



ANNEX I 

SCHEME OF A PROJECT 

The following concerns a research project; however, wst stor:. v\\\  il:--.' ì 
recognized in other types of projects. 

Steps 

l.    Preliialnary studyt 

2.     £$S&l|£&* 

3. 

i>. 

5. ftfllfBLftJet 

Contents 

Starting on own initiative or request from ouurid.-; 
ending with a report Msct-up nf project"; 

Statement of problem or task nnd its inportmuv, vhu-h 
results are expected, consult documentation rn-.i oxpertr.; 

Estimate of time consumption, delivery time, . ut. î i< 
assistance, needed skills; 

Outline of carrying outt how to gather dut», wlu-tli. r 
pilot study is necessary, alternatives. 

On the hasii of the "set-up of project", information 
auMMMAt of ti« institute would decide on cost nnd 
financing.   Prior to their decision, management vouli 
certaiSÏ fctve to evaluate the. scientific and economic 
wSuTot the project.    ©>e project would be asaltad 
to a etoff member. 

fhe project leader would receive a (time) budget plus 
¡»VS delivery.   A budget is » plan, quantifying the 
£oJt£, it instructs the project leader art i* « »*«»> 
^control,   within the carrying-out step, one mny 
diatinauishi preparation (i.e. formation of the 
ûÎîaniStîoi, instruction ond trainine of project r.tn.f), 
SSSSfS M, analysin«, etcì u. finally report 
to the principal. 

fhe «reject leader would present an over-al)  rop,rt plua 
SieSStSs of time spent plus list of dociusvntnUoi. 
a£^£lndî«te follow-up ectlone, if necessary. 
SSSeSSs new course material vouM he dewoloped. 

To inatitute's staff;  to interested rarounu or pnrtlea 
S «ïns of publications,  conference«, or courra. 
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ANNEX II 

"X&ISÏÏES.*"" 

iiJÍr tSlm-» ft" *• follo,*,,, """ _ ... rf _». "^^ ww. «.lead IMO fou» «Mtort«« of ««• 

. .Í-Éi     — that kind of iwrk ffo« i*MA fon^it« •» 

!••;«Jïf ^2^fîS£Stîîî^«^oi««feiell, •",Jâ*^ 
««mit of u»lifory.  «.—  - 

. ---—• —- —•" —**•» o*«*»"* ^ «-«JES** 

*iui*i«.f<* 

of tkt itttt**«! ftf 
Of «MlMtM •* I  ~ 
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4.     As on each of the four horizontal linee the parte ivyr. .-ent  ¡> 
changes in one of the latter would, of course,  influence UK   othi-iv 

The above presented pattern would depend on the institute' •IUI iV't ir 
S,       .».»»>. •»---• - i- - 
organization and its staffing. The pattern is a tool to nrriw :.t Un- ritu.u:,, 
structure. In an existing institute, it ia possible to iwoni ink-. i:.it mi t> 
means of ratio-delay study. 

8 í* "'41 
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$m«T* 
XII.    THE RESEARCH INSTITUTE AS A CHANEL FOR 

UTILIZATI^ -F FGREIG:; TECHNICAL GKILLO 

Prepared by Lawrence V. Bass 
and 5.J. Langley* 

Introduction 

!        In highly developed countries, securing technical assistance fron external 

i^J^S^ifTol« practice Tor ^^^«¿2%^ of 
technology.    Even the largest J^S-i^^rS^iST^-gt. know-how, 
«pecialized personnel, ft^^l^

15t^rfSrt«. industrial fir«, and advice from outside.    In the United states «**       ; and devel       nt 

2.     In developing countries, external assistance is even more ^*»£ J? 
aJceleratf?he trtnsfer of technology into their economies and to ensure ttattt 
U pit to effective we.   In general, these newer nations do not have inlocal 
^mnisltions the wide variety of background and experience that are »«ceaaary 
fTîh?î$« ¿laîîntSîon of modem ^•^r^i!!^'^ bee« 
^toone\mdert¡íine« »til all the necessary skills and know-**» *** *•» 
S^^^SddeSy the courae of aocio-technological advances. 

%      A broadly baaed reeearch institute, undertaking define* project* on bahmlf 
of indtvidval firms or government agencies, can offer an *f/ectiva •** 
«««ïïinrtiniï channel for obtaining technical assistance from abroad.   It CM 
îlr^The functus of diagnosing the problem and type of technical MM^» 
HaSredrf\SSS«B the various sources of information, of serving u.a br««a 
ÏS aîtoting foreign experience and knov-hov to local conditions, of estabUahing 

. rShïSl of communication between the local project and the external conaulta^, 
'" «idtffiroviding a focus for the use of the information in implementation.   When 

the insti tute has become rUable and diversified, it can help to overea* the 
handicap of geographical separation by making use of foreign consultanti or a 
range of projects being conducted for different local clients. 

k       In this discussion, the authors are speaking chiefly in terms of research 
Institutes that conduct their work through contracts covering individual projeeta, 
In which at least the major direct aosts are defrayed by the respective sponsor». 
Even when »support cernee also frtra the Government or philanthropic sources, thaw 
is real advantage in the requirement that the beneficiaries should share the 
expense.    In the íirst place, this policy ensures that each project has beat» 

• •i 

Arthur 0. Little, Inc., Cambridge, Kaec, United States of America. 
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•arefully evaluated from the point oi vicv of utility. .\O>-:Aì;.V. ':.-; 
riving sucn financial support vili l'olla the (ivfTer.t; r^iv attentive 
therefore more likely to ¿rasp opportunities to apply it. Fina: 1 y ti 
arrangements encourage a better motivation for the technical stuff by 
a sense of purpose in carrying their assignments to positivo conclu 
all an organization that aims at being self-sustai ni r.f -»reatos a v 
climate conducive to optimum contribution to the occrumy f the 

ivi!, 
l.'ll. 

'VotVi. 

mt ry, 
;iotu\ 

Tir,,. 5,      The history of contract research is valuable as background for <-> r..;ii. 
its utility in developing countries.    The concept of reseureh institutoi- and 
independent laboratories operating on a stlf-sustainine basi¿; has boon not.ably 
successful in the United States of America, and experience in that country 
indicates that siailar organizations could play a very important role throughout 
the world.    Contract research in the United States of America gcec back many 
decades to the foundation of Arthur D. Little, Inc., in 1866, of Kellm Insti tut«- 
in 1913   a«d of Battali« MeRorlal Institute in 1929.   This type of service tc 
industrial undertakings expanded considerably in the period following the Firöt 
World War, and has experienced a spectacular rate of nrovth durine and sine,   tho 
second World War,   There are now numerous research institute« and independent 
laboratories located in various parts of the country employing a total of several 
thousand scientists and engineers, 

6.     Ill« evolution of contract research in Western Kurope is a fairly r« cent 
Dhenoaenon. because previously «ore dependence had been placed on research 
^SS^^mpo^^ eo»panles In a particular sector of industry,   national 
^S inIwwStrlea favowed these associations whose laboratories arc often 
iTÎStfli*2e* by the Ooverwent.   A. an exsaple of the trend toward contract 
reXe^T««*•» *» the United Klngdt», where research ^^^ *£"£„ 
««SaT over forty years »go and sponsored research was virtually unknown until 
2£ft¿£ SS ZS^i+mSSSm now receive about £2 »lllion per year, 
TmiJSSiîs oï-thlrd the site of the fund« contributed by industry to the 
fifty-two association laboratories, 

7       ît is tsarticulerly fitting that this conference on research institutos nhould 

£ hiS ta S» he« th. I^«-«««-J- '££££ n',*', «v«mi« of the success that sueh an organization can attain.   Estatiifonça in I*J.> 
VT^uÜSl^Z^t Ubanese^rpcration with public status   it hjj 
!^2¡r2««dlv in a decade and now occupies a well-equipped croup of buUdinr,.. 

in+***«ta   but also for several other countries in the Middle Last,   w •K 

T2£Ü¿?££* * vlds sector of industry «*j»**~ —lc "* 
managerial projects, as well as technical investigation*, 

«.     Procedures involved in -eking foreign ^^£«%%£^ vhy 
major sections of this paper.   First, ^ is ^ cuttingi ^ 
outside professional services considered Justif^ ^ ^f ^ conal(i,mti ^ 
industriante countries, with cedents on the P^tinence of * 
to developing countries.   Then an analysis is made of ^ ^^i,l,e t, u 

foreign technical help can be productive,   ^^»^"^rviíet ar* pointed 
followed in getting the greatest ^íl¿/rc* °?r^tt£^ Sloped in a «tv« 
out.   These apply also to the relationships ^1^*2..* 
country betweeTe research institute and its local clientele. 
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•M¿< fir Kill putride   t.eJL 

Specialized Kr.o^lcdTO and f.-xpori;.rçr 

y.      ìhe.,, aro th, «*t *:-»- ^..^¡l^^S^^ fi», in 
particularly Ir. areas Jr. which the elle .t ... '^^„^.r"' ¿ of ¿tulnlr* 
ir/iurtrlulLud cour.trles prefer. Ir. a t.lvc-r. «*".*" ¿°*«J ctœlttlr« 
cx,.ert assistance ,,. «.* technical -^ rathe jttjn 11-^.   -»^     ^ 
themselves to the lor.Cer course of dev. lopin*. ^ar»t*,^"~tl, attained.    In 
may require a numUr of y «ara before adente prof =^ncy i^ a^£peny«* wish 
exploratory presets in which timing U not the vital fact°r» fLÍ^TSklS or 
to beco«, better acquainted with the field ^^i^f^o^^Tt^ 
the obligation of recruiting and indovinatine specialists, «*» hw« «J 
expectation of lone-term employment even though the specific Peog?***•* 
55Sri cagedlo not co** to fruition.   I«, g««** ¡¡J,"* 1^? 
a consultât vould usually not vary greatly fro» the expense «.«»ff?.15i2Sa2d 
âsaieraent with internal personnel, If t^1

co*Í%^Lr^Í^^«^^ÍÍli 
Vhere large differentials esiai between local jM Mp Ä teSESeSS* 
be reached regarding the true econoiy represented by «ore rapid tffjiiaiftftiiwn©* 
of information. 

• fie|fef of Hofft pnaßsEa 

10.   «ils Is, of course, • logical tmmm for «rt«f ^«tóta«ls.   Iti« ^Sf"^ 
uneconomical for a eoapany to maintain a teehnieal staff that Is sufficiently 
large and diversified to handle peak-load. ***** trmju ^^^aftf 
projects to the nomai prograioe.   Furtheraore, It is usually net P^JÎf!• 
recruit and indoctrinate large groups of professional personnel ^ a t««perary 
basis.   Hence managements tend to restrict their technical staff to ft »tit 
adequate for their basic requirements and to rely on external organisations for 
sudden surges in their technical activities» 

Breadth or_*ps!täEWAlSFJO&i&täJi&&Ü^ 

H,   This may be of great help in reacnii.t a decision regarding a proposed courae 
of action.   Broad exposure to similar problems during the course of consulting 
practice provides a basis for critical evaluation of other method» of reaching the 
sane general objective.   An experienced consultant not Infrequently finds It 
necessary to redefine the problem in the interest of providing the client •ith a 
more useful solution. 

MttgLflPPJVPslb 
1C,   Thi.^ ic recognized by sophisticated companies as an important advantage to be 
obtained by uce of ar. outside consultant, even when they possess strong technical 
resource:'  . f their cvn.    There  is always a tendency f r interrai personnel to 
follow a iu mcvhnt etar. lurdlecd jrattcr.".    f  unlysi^ ar. : attack and hence to suffer 
in prcatt-r rr It r.r>* r do, r^c fr>-r. th«.   it ice*    f :rc^  .~.c. ived judgementfi.    It is 
often the cutx   tt.at ar. .uUü^i- »h.   14; r.ct ¡¿teercd  in the established organisation 
and traditio.   >1* the client r.ay le all- •.,   rr. 
actio!, than the regular staff. 

mi r<   i rapinati ve courses of 

-l4t. 



Transfer of idc-as.and. nithodcL-.r:/ 

15.    ouch a transfer fren one brano!: of industry er teoLr.ol; ¡-y tv  aiu':.rr r.a.\   U\- 
to nev break-throu£hs.    Here u^ain breadth of expérience In ureas that   are  ut 
closely related can lead to a different type of relut i or. that ha.-- a j iwrd bar is 
of practicality in other types of operations. 

<%c cess to bread sources of Inforcation 

lk,   Thiü is a very valuable asset which can make available knowledge that mirht 
not otherwise be brought to bear«    Because of the very rapid advances in technical 
progress throughout the world, it is becoming increasincly difficult for an 
individual or isolated group to keep up to date on all developments of potential 
application to a given problem.   Through varied experience in his own pit^tice 
and through contact with colleagues, the individual expert is not limited to hi 
personal background but knovs where to turn for guidane« to a auch wider ra«? 
of information. 

greater objectivity 

15. Ctjectivity in scrutinillng the pro's atto con's of a project is a muj^r 
advantage of an ©utaidt consultant.   Th« closer sn individual is to a partial nr 
situation, the'gremter 1» tN livelihood of inherent biases that influent hi» 
opinion,   thia la «hy preaAtttftt companies often engage outsiders to study ti* Ir 
internal organisation and functions in order to uncover built-in obntncles to 
optimum pci'foi manos. 

j?rcfec»>cnal s^tfrodolagv 

16. Professional methodology, Uveloped through diversified exi*rl.-ivw, U 
valuable in selecting «aya for defining problems, in outlining procedures lor 
attacking the«, In using effective techniques for assembling and **Wn 
Information, and in interpreting the findings In practical t*ras.   Kony ^f^\f 
countries ere not inert of theoretically trained^fersonnel. but ^¿*•¡*£ 
often have not been exposed to the types of profm^nei work •»•****> i»M«*** 
industrial projects.   Theme are talents that ar* ^^^i2T^^«Lw«« 
valuable byproduct of working with foreign ^t<S^^«wS 
and technXueTfer organi«»* work, which have ^" ****** %^££""**' 
are acre easily transferred by on-the-job co-operation rather than by rwmmi 
educational procedures.   In thi* way the local ï*«o«f Ä/12!SsSnt ïhîeh 
absorb within a practical setting those skills suited to thetr environment which 
have evolved through technical practice in highly sopMatieated écoutes« 

-1^7- 



17.    Ti.li 
Ir.uivi-uc: 

-a..   - 
;..'.- -.. .-..--• 

in -.ti.er succ-ccf'. — j -. 

;.i¿  rsau«. 

slrnifica:.ce Í:.   .-valuati'.r. -;f *.;.•: "¿~ 
In recocniti'-n :f ti; 30  -.Utasles •••-'.ii 
but can te -vercr.o ir. 'lue îtursc- vir; 

. =;.   a..- 
.-« ,• .v.«   - «-   ' ' ••" ="-**•*%** ;; 

iVrea ;er.'íces ir._v;-.ij;.. ¿¿p'-ii^i**5 »T*' ."''rY'*-»*1 

1°.    ^riptiou cf the typ« -    r.,»*-^ •- ;-;;—- 2htî,.:iit ;f *rta* 
purpoM« f«r this presentaticr.     (a)    .r.:r:= * ;;7j.r- ramreh 
of t«ehnleal prc-flclencys Md (t) cutllr-ir* -«   - :* - *» !-¡E¡ü,. 
Institute muy te able te offer tz l;cel firs* ar~ £:v*nv.tî.t attn*iif. 

to     a-.Ésa —es 'f toxical a:-.:-:*?"* hav* t*î~î hìchly incitasti ftfftl:u - 

1# mopti«4ly ••trtÄlo:-.:.'* ^anisati..-*. *..-,«-. .- ::*•7^v£ÎS 
t*r»cnr*l verteil« te tfctir iwüvUual $a;aclti«f.   «.«r- ¿r* #.^ ta^iaa. 
tratto* ir, iMy e**», fcr m^lt.ln «*h arta« ** !5Sfaì^!^«L 
«.•arch «a 4«w^r^it, «üUty **t«cl, «e« ^fe^f****""??^ 
t*r!;et retweh, tog»*rflal 4«wiof*ant aU ¿entiers j-íiearch, tlvcu^ vftt«. 
practitioner» «ut «c#»Bg* viiv* «r.4 ax;«rie:x« cr. «sner. pr:t*tst.   **««5f» 

and eaa« Materie« tr. thaae ¿¿tclalisci «•:«• 

2«.. this list cf ir«ilvl£uai fu .-.iti:« C 
which fhvil". .raúually te lullt -r ir. .«vsl ;!: 
%íid relata Tfar.lzativr^ir. .rler •': it •:•.*•• r. 
fc*sia,    Tr.rru,.. reer.-ritiir.    f tl.lr -rìc'lv; 

.- t:.4 aria« :f jr:ficitncy 
.rri-s ir. r*mrsh lnatitvtts 
.•- r.-.e« *c:r.:=i«*  :r. » fcrcai 
rituti.r:« t: *:ur.d «c.r.;r.ic 

i-••. :r~4*st • ...-*!>:» ferirti, a t:iy -f exjerttnc« * •.- ?-»•»* 4eveictmnt and-through „•,.».* ¿**.•=_*   - *.-- -... -•. •---. „ ,_ 
eovld fee fcuilt ur which wculi f.rr. % .1T r.- ir.r?rr.al r*5:-r:* frr the futur«. 

fj»*4otal md rfe-lcfial giArvevg cf fct^r.lc ^f"sl -gata* ^ ^*|ft|^ 4- 

Ht   itoWfc wrwr* r^r««tat a tyj«   í vci* i*". -t.lìh stvera •p'í'-fi» yartlr^arfe* 
IB ti* tMt#tf ¿tat*« if «r%rtea. Uve ;«v*l*::i S|ici*liîfi fkiUf,   Tr-éf trîfif 
%<^htr tcaa# cf •fcesaliat.' ti. tì't ftelü ,î ce ;.cr4-ci» ïAUC air tri «triti« 
i^i ttai vario»* IndKiftr)' wca^ *|jrc¡rimt« *; *..* r«£Ìc:. ;;r.cermi.   l'uair 
apermeh la t© Cìì*IìMP a tr-»l ar¿Cy*t< ;f a r¿-;i:r.'3 r«tcurct j;t*f.tlal vttlv 
¿recial studi«* et ti»* pr-*»v-ïti  .f i-.-.lJti:.; i:^.ätriea «u *.. ¿xasirAtlca tf e«v 
cwcrtuatUas jr^ivialf i.r :. ..:!i-r. :r.t:;:i;.t.v.i.:   .f ir.i-*trtal ar.i ;thtr 
pro4«ct* are rrearr.tti I:. ¿- fii.*i  :.r  :-:t-il *    : r ; : -„re •.* va;- f:r •r^inctrlr; ax.i 
dfgirn rft^ic.»    ¿V»    r »»;.!:-** .,..    %-'   --   *. -  .:.!*... 
«uffìci«-.tl>- vi i? ar.:   .iv...*'.fi   .   .V.;r  .•  .     .?.*  -     . 
^tcntlal ?ur%-i? •-«•    -.*  •. . .        -.-'.        :  *    1 
fr.r. tn.Iu.-tr:..  i\ s-. si  '•   ..:.-   .. ...-i- -  ^       ; -'  :      -. .-..--,*« 
asaooiato i*.-i;*tiwui î.*.ifî v . . ..  ^ ;••-    ; r 
r,-,--I. tal    r l^al     /Ar: >r.*   .•     • .      •::.;••:••: 

.:¿:¿riía, have 

íxjsrt* 
;.ac*i-'e t: 

trevi it; -irher ty the 



.»»..•»-•    •'-v-3*.>3.".t    ; 

."-*-    *..••*»»-•••i     • -•..    - *»     -« -•*  

. f   . »f ¿ ¿.* ..    • 1 »"<«iv,J „ ; <« - 

a li-i*e-I  i>:t-3r.t,   i:. air:  ¿t  ali   the 

2m*ij£r?r*mm'.*' « 
.»< -*»i ¿«.cäiSi^e^ÄF&fc 

... • tfcil i* i related type :f activity.    In the telKf that the „reutest :urc€ 
.eshr¿3fti Strich in » Country it its pcrulati:r. -f tr^ir.e-i personnel, the 

startis» iclfct fir planning the UM ;f thii collecticr. cf taler.tg is ccnprcheneivc 
>r.~i<4edêt :f tha iift, rttftllty and leplcycent cf pre fessi crai nanpevcr.   The 
«arrylw "¿t €f »uefc. ftu&W* er tehalf sf the ^verraient oit*t l*-g' -oily he 
¡tfiif.ned tí ft reaeerch Institute, fceeause cf iti bread ecveraee of industrial 
»îtintifi Ir* a witty cf firii«. 

;%.   the fftSti Sir, *e ajee:-:...*: :y a ccvir.try-vi.ie s-rvey cf pcivu.i...l ir. 
Mitntwrt« ar*d tGCtSMTlnfi v;:>,  includi^ these ir. ;cvcrw.er.t ictar*r.or:t.-. 
ir.¿-jtr/ fttó iRfUttttica« f:r .educatlcr. ar.d research.    /.»-• i».ï-*ry, picf--rarly by 
presided =*¿t#tl3ixatrt tc facilitate tabulation and analysis,  ¿he-.id o.wr 
ti^aticsàl tlc^rCÄ*, year* if prcfeseicnal experience, fiel- ,f eminent, 
•hamttr cf tcgUpact, technical »re» cf specialiiaticn, rtcfrathical ^cation 
sr.i cecities** tt&tut, 

r.    2;« devenant tí r-íh i:;fcrz*t*:r. i= iterative f-.r oc-talli chirr r^i^ 
t: erfragt «trattale *M :f technical .-.ar* :ver iy a ¿evelcpi.-c «Wry.    ...a 
tliM car. te fcrcuiated ferire leccai ^-trituti.r. rf tralr,:d r-rs-jnr.. lr t.u 
area« cf educaUcr., ffcwwstr.t and industry?    Arc the strongtr.s ir. varlcua cectcrb 
;f teerr.wlc©- ar.d acier.c« in talare« with relative needs?    ..r.at are the futur*.- 
ra-ulr«cttttiî   Centralised plarxlr^ fcr a larce technical effort ia «ttr^ci;^ 
«¿#.« -,.t* a* i.eI» v.± «Artai'ly can t* dcr.e r.cre effectively vit:, a firn itr.cwj.td, •• 
¡f'thüxiatiig ¿atttr¿¡  "ir. a «teilar vay, inferaaticr. cculd te caiectc: -r. a 
.-Attendile tafia fttcut t«ehnlcal orga.Izaticr.s and procraasœes. 

the irpler.e:;tati:n -;f ?ian£ ::r ec:r.;=„ • ..-.e^..,.    -- - • , 
Is «Mcntially an ir.v-strsent prc-pectus to ju^ti^ t..e *„. ^x ,-rx a        j 
*. «ns-^re a sati*fact:ry ret-orr. tc the r.ati"-r.al ecor.cry. 
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i ro'Juct devel* ; r.M.t. 

r'olitn that    ii'ht be acsuned to require í''(.    i reiluct develop;', ni  is e lai • rat   r.• 
no «Aitcide hoir,  bu», ! M": too <-:: tcr.si v.. exio.rienc*.  oJayr  a role  ir. arrivinr at an 
oj ti nun culuti or;  in :•>.<• rtest   t.ir;c.     'il/,  tool, ri ;u- r; for defining product 
r-.p^ciíicatlí ne,   ti¡«.- rive-ar.iì-toko veichinr -f alternatives and the selection of 
criteria for evaluating practical performance arc not ordinary abilities, 

ir' .    It:«. develi-pu..nt of preserve-,i-fecc ¡ ivducts,  for example,   is often of exeat 
if..T.ortanee to «levclopin;; ccuntries to Increase the nutritional level of their 
popula* ¡oro,  to conserve rent-vnMc- natural resources and to secure a greater 
eoononic  return  to their i'aruor.- .     evaluation should be i:.ade of the types of 
products that he.ve evolved i a industrialized countries to determine what parts 
of this tcchnolocy are best adapted to local needs, rav; materials, manufacturing 
limitations and distribution and consumption patterns» 

tegpe« selectfrn 

29»   This, too,  is a scpldaticated procedure requiring objective analysis of the 
economic and technological advantaces of various routes that ai^it be used for 
(¡oinß frtun raw material to finished cenxtodity,   'Ml© information in the literature 
is helpful, usually the data are of general character and need to be interpreted 
in the light of experience to be valid for a specific case, 

30»   For a preserved food, for example,, after the general character of the product 
had been decided, there aient be â need to analyse the eeonoaics of different foras 
of processln,; in order to jnaKe u choice among sterile canning, spray or roller 
drying, quick freezing, or even freeze drying,   '/hat would be th- miniau» economic 
size of plant for these different processes?   U.at would the relative coste be in 
terms of the value received by the ultimate e .r.cutner?   Hew would the fora of 
product puit the local marketing and com>ur.ipti- >¡ pattern?   l/hat for« of packaging 
should be used? 

¡¡valuation u£ projects by, sta/:c¿ 

31*   Evaluation of products in ine -oasi.,6 degrees ^f depth at successive stages is 
a sophisticated technique beinp uced ¡.¡ore widely ir. Ir4ustrlaliaed countries.    For 
their purposes,  these procédurier ?<rc cacciai?y iepcrt^t to avoid costly» 
unproductive rest-arch and developsr-nt which mlflk to carried tno far in the wetsg 
directions,    lu developine countries, the subject has utili greater significance 
because of their more restricted resource» of t^rnical manpower and because of 
greater ur^eia-    in lrin(;:in¿; tucecssful undertakings to fruition, 

52.    Failure tv make un evaluation ut various star« e of a proposed project to 
produce vtuick-frezen fruit.; and voluble nirj.t l¿ttd tu expenditure of much 
technical effvrt in juvuu-t  u;,l prcccev devaient tefere it could be determined 
that the rc^vuroa plant wculu V,   t..,    rail r. r .ecidio  ^ration ur that marketing 
vufd lH; ti;\  u; lt;f":;,,x •- ^.u¿ ^m^at,. .-.to«^ m distribution 
and eonsunp i   o.     /arable tir:,- vxel,] ; avo .u. 'v-,l an.? a fresh start would have 
tu  le rade  in .i n».w   'irretio:¿. 

r- 



nstnwtiuì Ç'Jj uünufacturir,r T li»nta 

••, This has become a hichly specialized activity ir. verter ,• 
Me larcest companies cften use enGÌnecrir.t- contract--rr f r il \ 
• Jan assembline the larce internai staffe required. It u 'A \; 
cvelopinc co intries have relied larcely on foreirn OI^ìIMTìIV 
instruction cf their plants. In the case of the prcserv«.HM\ , 
abeve it is highly unlikely that there vould be justification 
types'of equipment or of fabricatinc specialized itc.s when they euubi 1 
Purchased abroad at reasonable cost. 

I'h-:;-.  i\ 
1  ¡T;duet :t.tl.>!. 
¡Vr  dev-'li 1 il': 

: :arketln£LJP^i£le^^.. J^u.di£8 

^     These have reached an advanced stace in the vettern countries, rar+icularly 
in the United States of America.   In developirc countries, stronc emphasis is 
oftenilAMd on the need for production capacity, with less reGard. for the 
requirements ©f the market-place. 

Vi     In feet, m*n productive equipment stands idle because of inadequate market 
Lrd or biaua* ofthe inability of plant «anacers to market their output. 
^ctL^^^^eeupied witó^Ule». of running tteir plants ajorthly 

Feldern STÏÏit Judge» <*r*» Prodis «** *• •** llke*L*° "*? TSL 
^¡HfZ Si*»» Sfatta foTthe economic and social BOmmmmt of the 
countries 4n «Mih **•? **• %e**m* 

*     such studies have becca« a form ur consultative service in much deswnd in 

3u<:h studies are carried out for la^ge, »«^7^*• ^¿ frc¿ a criu^i 

patterns and procédures to fit the individual case. 

Consultarían, »ynimj*. ÄP-S^ifi^ 
.7 cLrttartt should toe regarded as estensione of the ^^J^^^ 
So JSÄMI i^iÄSCau relationship i, of paramount importance. 

». This requirement is *«.*«** ^J^^^^^^l^ , 
research institute and its clientele. £*" *£ *\tants ^ccial effort, sUul«i 
intermediary between local firms and 'oreicn consult ant. J ^ ^ 
be devoted to ensure that an atmosphere f«^ ^"dividual s concerned. 
co-operation are established throughout the chain oi 
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.-*    . * •   -  * '    ^     ^Ä -.A   ¡      -w       .. .* -J    *-AA..VA>.^-, 
* • f * c    i*«.^   ,'     1 *..'..     ~    "~  -*-A    *-•*••-*- ~ " * , 

...   j .•_       ,^i->..  •. r,- •.-  »•-•- 11:. ;•; "..'lt.. i-i'-i'".. - .*.¿uX .ar.t* • 
r .'  . .TV   ; .   *,A    ** -' ••--     •*-•  •   - - uir'-i f-r ic-fir.iti.n ana Any dsui.tc e.h.v„ ethical  trcatr.cr.t  ^   .:...-   ---   -**-- ---     <-* 

..        - A- » i * _,.,,. i«-  »>- *v ^ '••!•••-ili"-- :f aate cr epiniens prosecution of tne project  ni-nt result   ••'• >-•-  »i—~• *-*••-  -A *" 
that would expedite prerrese to.ve.rl successful operation. 

Resjíinclhilit^. .íi->". pjpJ'sct 

h' .    uesponsibility shiuli te *• incentrate a ir. single individuals in bcxh the citent 
and the external rese-urei, orranizatici..    ferien.© has acply aeeonstrated that 
failure to recofnize this principle car. lerd to fr-stratiens,  iiaegreenent« and 
confusion.   ì'any ceti factory professional and personal relaticntfclp« tftwetn 
meebers of both organizations can tc e- fee ed to develop, but r*«pens|bility for 
the conduct of professional vwfc ani its r"i^v and asMMsent fey the silent 
organization cannot be diffused vithovt seri eus dañe** of atsdireeticn of effort 
and trie . jsalble frustration of the fondamental parta* cf the projttt« 

Mutual agreement on. ¿tfML gJLfiSI&gfc* 

kl*   ïîutual agreement as to the scope, cost and dun ti:.,   f ti.« pioJ««t ahculd bt 
established between the il^nt ari the crr.cultant.   7:.i¿ l3 usually «ffe*t«4 
through a written contract which defines t.-.ç objective .. the vcrk, t**e area of 
responsibility of the consultant or r.s-arc:. institut; in ? nducting the 
assiéraient,  the jrocedure f-r chore!.',   a:-; ,s¿w.t, the Ur.rth cf tlw Invelata and 
the tlniuc and character of reports,   Tr.e tcrr.s shculs te reviewed periodically 
by the consultant and the client tc sake sur. that they are «till a natter of 
mutual acreeaent« 

i»2.   Ine reasons fcr sechine consultative h.lp, tne types cf services which 
consultants car pi e vide and the pre; er relationship« betvee.-* client and consultant 
have been outlined.   In e0ctr.ee, the effective use c* ccr.su!tanti involves! 
(a) diaciosic oi' the probler; and t„.p« uf technical assistance required! 
(b) evaluation of various potential ccurces cf knowledge ani assistane«! (c) 
creatine a favourable atmosphere f,r adapting forti ;r. experience and knev-hev tc 
local conditions) (d) es tabi i client cf u channel of ccrx:ur.ic*iticn tetveen the 
client and the conüultant; and (e) pre vi dir...; fcr the effective transfer of 
infonaaticn and knev-hew t.. *ho lr.ilcr.entati;r. cf the project,   laphasis has beer» 
placed en using th«.  cervice*; ¿T fcr».irr. consultants, tut this approach is In fact 
merely an extension of t! •..- principlor under which a research institute thculd act 
on behalf of its le cai clientele. 
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Prepared ty the "r.itc-:  Kir._\;.;:. :• rurtv... i.t 
cf ícier.tifíí ana Ir.durtrini ?v¿»-ar*r. 

/>¿3^ 

Ir. the ¿JUt fev years, there has leer, a r^rarkable inortate Ir. the  r.-jd'-r •- f 
lrr.rífe-%6 ani administrators fror, r.evly ievel-pir.it .-"-irtrl' ;•• v- vl.1t, t'r..' 

•r.r.Iraüy z>cre advanced countries tv set hev rsfcearch if  or¡ Hnîa**d tiu-n   u I 
-.: the erganiration i* adtptad te Q€et ?har..:in;r ?ir"uitü;tances.    Cea* peopl.   :'lti*i 
i: interest a little p\iZ2lin¿, besau»* political, *•  .nenia ani t©chnolv>gi.-n 1 
r.iitiìM vary greatly fror, cm« country to ar.cth*-r, and it i* han* for pen- r.i. 
tr.e 'Jr.it«d Kingdott to sa« slearly hcv their experience is directly re levar, t tu, 

;.-. -¡f.untries vhieh have ar.ly jurt -eased to depend vfcclly on priamry production. 
* ¿lacwsf.eM vith th« visiters te th* Tfcited Kinedo« have reveal«* mmy points 
.xnxen interest «ad «aphasia vili U placad upon these in the following Eaeewtt. 

Ih« chart annexad to this pftper shovs the formai, «trucare ?f authority 
r*ipvR5ifcilitjr M it sumntly is (Onoker lj6*).   a« organizaticr. ,f civil 
??i€tc« ty the OcYaraaast has tttan »taainei ty « special c.natitt-« of erguir?; 
:h« Irani Ccaaitt»*# vfcioh reported in Cotonar 19C    Ih« sostane« of the 
:..4~.tt««*i ra«vtaoa»ditiofcs has tote accepted ty the SoverrjMnt.   At th« amm %lm* 
rtilwiaf the issuing of tha Bottina Cowaitta* Report on Higher Education, other 
»hangta in tha administrativa structura of civil soignée in the 'Jnited Kinfdcu hav« 
;*er. zad«.   Tkasa %r* d«icrit«d be lev.   Ihe acra fur, lamentai of th* prr.jx.2ed 
:;.ani«s ara d««crit«d at th« and of tha papar.   Th« Uagrar esphasiz*»* an iEi<>rtnr.t 
fsatura cf resaarofc organization in sena of the core developed countries • a 
;.:..fl«x partnarsnip tatv«*r. vtevarraant, industry and th* universities and collega 

:" technology. 

A.   ftf rafear<?h c^syir* 

I*     In the "Tnitad ftsgdet; öcrarwiant, responaitility ft>r civil sviene« hai: 
r*st#d fer oaejr yaajrt with th« Lord Prasidant of the Council, a natînet Minister 
vith certain dhftiaa ralated te th« ancient f*rivy C;uneil rut no departmental 
rssponsirilitiaf.    I» 195> th« titXa of Minister for dienere vai cr^at^a, nH. 
•¿i.til February I96* th« tve pests» of Minister for .lei* no* am I/.-H f-r*::¿i4*r¡t   >r 
tre C-uneil, vara halé fey tha sao« Minister.    In Fetrunry l'A, th*; ul',irait»; 
ertiti 3f totÄ «oiaftO« and education vas vested in ths t&v :>^retary  -f rtat*- fnr 
viatic« and Scianca, under vhc« is a single dr.partaier.t  ?ciapri&;*iy tv. filrtln"*. 

^rr.ir.iiÈtrativa unita, «ach eontrollad ty a Minister -jf CtKt*:.    Th»- Mir.irv-r • f 
*.ar* resp^nsinl« f-r seience has under hie four res>*ar?r. J" ¿r.-il:-:    r-.r 

•-  lent if fc and industrial r«<>earehf agriirilt-ar»! researeh, medlrr&i r^z'-f%r^n %nd 
:'•-« refearch in nature conservation.    Äi^re is else th*; •fv**rf'-&t K;B^r-?r. f>ur."îl, 
"•   %îvi.-e en the ferroUtion cf policy in respect of soic-ntifi-: rr-^&r-t. îr. -.r .'>.*• 

•'•'rs*a£ territories, and tr. co-ordinate the activitit? r>i' tr.«- •" v» rrr.> t>t 
: ir.izations concerned.    In addition, the Minister A ::*£-*':  '.'  --••:-'-r- H-i- ¡"-r 

*->  -nited KincdCE Atoric 2nerry Aithcrity. vhi-h in r-f'-rr*--¡ t~  ir   xHrHrr-it   •--, 

-Ie ' » 
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'Jr. I v.. 
if. nrv 
'Jr. .-il 

t í   i.:r... 
-,'i  i'lr.ar. ^ ia.  i 
V.   \ Jib!   -j¡, '.:.r 

ur.   k.u:'--iH^ion members peel the 
llr'^'': JT   jf research  and 

f.Ll/.'ir.;- - 
."'.-. '.u •"'•.; • 
':-tal,U¡Jh   ,' 
pr,vid<.  t'.-'.-r.r.i -ii 

'¿p r*.«:;'itrr,h H:;^o"iati'nr; t.-,' tu: ip; r ¡ rì'tto  ¿iz-jj   its   "rants ar^ made conditional 
'jn th'.  rnirir.;   J[' a tpc'i fii-ì Inc ::.<-: f:\.::.  tr/luftry, and  the pre-'ife terras of 
,-rant~ an-  rrvic-.i periodically fic-f. r-iir.,;  t->  the- i<rr -resa and needc of each 
ur.yr.aiall'.T.. 

»—^.      i.r.  ¿-J«': 
.:•',   -tpr .Int 

P '."ílep a L'uitüLlfc i. rof^amme uf work and to 
lialirr. .x-rvi v.-  :',r ".t-rr.L-r;".    Arart  from making income-tax 

J'.v^rn.-.frnt   ic pispar".-],   tfi^cu-i. I. IH.   te help industry to build 

11.    Utroautir: of the variety of 'lrcumstances in United Kingdom industry, research 
associations have H part to play in far rr.ore induätriec than might see« likely at 
flret rlancfj and ther« ar« now fifty-one of them in exietence. "EVWI science- 
based industri«^ may have c censor, problenc which are better tackled on a 
co-operative basiti than by larpe individual firms, whieh ttmy duplicate each 
other'r efforts <mnecercarlly.    In other industries, with films of vari ou* sises, 
co-operative research is of greatest benefit    to the medium-aized unit«,    rut 
experience has ahewn that research associât ions are of particular value in 
industrie« with predominantly sa-all firms, where so«cper*tloii is easily th« nott 
ee^noelcal method of getting research done.    Here they beccme the technical 
centres of their respective industries, the main source« of inforjUtlpc sai 
advice und useful training grounds for the industry's «rj -fit t'ittSl^iltocilciittitii. 
ifcis side of the reaeareh association's work must be of particular lnterast t© 
those countries whose first concern if to learn to apply t*i results ©f rssamrafa 
already dene and t© develop In thslr own scientists and teehnclocists the «MU 
ft»««asa*y for this. *vmmm*m&m*m mm «s*u 

U»   Another important feature of œany research associations is the direst 
partieipsttion of «ember firtns in certain areas ot reaeareh. usual!» tr asafterehìe 
îf «*«|;lng comitteea, tut occasionally also by th« proriiion^piSt^emU 
facilities in an existing plant,   in this way, nen&ert not <MÜ» tecos» Involved in 
particular projects and ready to apply the results, their &£i*X «MÏT 
research tends to ,-rcw and they -an therefore derive wider benefit froTa^rsM* 
of the association.   The jovtrant toc «s a Pct«ntial user of infoSati« 
provi.Kd by reuearch associations; ¿ne condition cf the rS» ¿rant is that the 
resulte jf research jhculd be mde available to government depertramt* m^Sl 
as to taembera, and rspresentatlvss of these departwnt« ofte7fe«ee*eeloLl* 

15.    In order to «mwm close and regular perso»! oonttat bet ve* Co» m* tk. 
rese^reh associations, the Research ttmell appoint« twHlïïSr. J^ TtStr 
and w,ie industrial - to «ach awociation forT period of ^^¿J^JSSST 
discos the work of the association with the ÛÏS2 mà^Si   Sl^^ 
practical help and guidance, H4«ss the BW*~ZV ^f **¥*» &** *•*« 

sachas been in operation sine« j^t after thf^o^rS Z ST* 
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14. In newly developing countries, it ir oft.-n ne-v •:-nr t - '• «-i •*,-:• ' . 
to be undertaken, at leaet in tue early stare.;, lv u .• V-rr-v t •• r-rr",- 
development corporation. Ihis is particularly sc vh, n< ti < "ir' ••,•< r < '• ' • «' 
struggling, or vhere research ie necessary tetero a r.rv lr.cu-.trv -ni "•" '•'. 
Ihere are case« of this in the United Kinder, toe. Ata,i/encr'-\ n''- ,-•• 
both military and civil purposes, is beint: carried .ut it assuoi-itt, r •»> 
industry by a pubUc corporation, the United Kinrdcr. Atcr.i,- Fner-y .\utivv 
Moat bneio research on aircraft and aeronautics is done either at* iw.-rm 
dcxence research stations or in industry or the università uncW .Wmo 
contracta. The nationalisation gf coal mining, pae and rl(vtrl:»ity ^¡b 
publie transport has led to th« creation of national m^arch oivani"Hti--'i- 
within the public corporations that are responsible for thee« industri* r.. 

15»   the ESA research stations in general serve a broader fi**Id of industry   r 
t55J^Î0** *LÎ ?**•' *»©«6» they pay special regard to the research ne>ds of 
industries that lack an adequate scientific background and to research protijvo 
that are oounon le several industries. 

lÉ#    ^-"Ny ft,Brt*0" *• *fi «tessi the frontiers of knovled*'* In applied erlernt« 
and engl Merlai to that latoetry on* he provided with the basi? Inf creation ne»**, t 
for the eolation of particular problessi.   Another is to provide for industry 
nation«! Mi International standard« of neasumnt of various fundaapntnl 
phtoitol fOMiltlef (M* M lenfth, MM mi tine), and also related secondary 
StMMffM of — -  

•tml off the etotloM are afsjagoi on research which can provide inforniti o 
ni Mi loeal sjjthorltlea oa euch setters as atr and water pollution, t u.i 
»lee, Ml the «stinotlon and prevention of fires, in vhieh th* ».vwruw ni 

IT. 
to 
safety, mw» mm sue «SWWVWB WIS prevention or nm, in vhieh th* Ov^nn,« ni 
ie raofOMlh&a for tèi health, aafety Mi welfare of the citizen.   Another in^ 
fuMtUtt off this kind is to oarry out research and development in eu ?h sub.i*-.^ 
as the M%«ral toowiiMao of the country, Mi the design and cunitruoti«« of 
fcullofcsjo Mi ffMiti waten tre natiomUy inportant and which affect th* 
effioieswy of industry M a «nolo. • 

10.   neb totttto 1« »Ml god with the functions that suit th« particular 
conditloM » «ho fUld vnien 1% serves, to tan* the pattern of researr'.i wri^s 
greatly ftto mm atonto» to Monter.   UK all stations keep their fi«li.;   f 

IMP tMllMl fwfioir in orier to define objectives and te maintain in 
i, tonnstry Mi Me MOUJ a lively Interest in the value of rei>>rreh. 

They watt to preparai at My tiae to conduct reeearsh or. natters of bmví publie 
interest«   TJsty «lio fini it tonfai to «any out particular research proJ<:»ts, 
ift no upaiaUua «Ito industry ahite ver possible, which not only enaU« th*« tc 
deÄoeotiesto to isaavtoy too miao of rafearen, but which will also h*lp them tr, 

Ifstoftry's prnhlan acre fully Mi to identify field* in which tm.n-. 
to 

1%   1% will to clear to»t tat» *#**> Uke that of the researen associations, 
defento M a thriving partnership between XI* and industry, and with ?th«r 
government Jepartnents «tore appropriate.   Fire research, for instan':»-, falls f »r 
the intarest and co-operation of natters of flr««fl#tiBf f»t«îrialE an-i of th*. 
authorities responsible far fire regulations in bul Minis.    Rf: search c* rni-raKli 
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•tnd rond uaftty similarly involves the hi,;hvay authorities,  civil engineerine 
xntractors and those who rar.ufacturfi the materials and equipment,    Work in 
enrineerinr cannot te of auch practical value unless industry is closely 
associated with its procreas and is interested in irAking early use of the results. 
Thu* LS» haa made a practice of inviting industrial as veil as academic and 
t'overraaent représentatives te sit an the advisor' boards and steering ccœaitties 
which help to plan the vcrk of its stations.    Industry similarly participates in 
the work of the "subject" and "project" committees that guide so reuen of the 
research done at DSD» stations, and the stations themselves are prepared to 
undertake a variety of work on repayment for industrial firms or for interested 
governaent departaents. 

DO.   So far EßlB has not found it necessary» as other research councils have, to 
set up it« own units in universities or collage*.    Bu* it» stati«»» Java from 
tis» to tine placed contracts with outside organizations for particular retoareh 
projects that ara mere appropriately done there than vithlr JSHU    heeently the 
Council for Scientific and IndteCrlal Äesearch has been considering the possible 
scope for testar ah and development contracts financed frea Ita MtHu funds, and 
1% ha* raached the conclusion that there «ay be in industry a Halted natter of 
lana projects which, while they say mU achieve a« insértete teulmtcal advance. 
ara tco saacùîatlv* Mi tee uneerUin of providing an adequale financial return 
ovar a short «magi parted te attract rtpport fro« prit**« tearmaa o* fist  

i's Hit olì heaoateh Developawat Corporation.   UM Coaaall la thtrafore 
prepared Hi tulteale mmm to *>i» with industry in financing «ft»* lfm* Iteg. 
un vastara« tad, if tea venterei are saecossful, to racoua ita aoaay If a lav* 
m salas,   ttis UIMV acaartutt for »As eajor ÌMÈ+am iCBaitti of tela 
ilnd tevc s« far aven coartate te the defence dépannants, «feats aü «Ml? 
•poster the arajatte tuft fate direct the UM of result*. 

**   OSBàOÊmJmiJBOiiiiÊSL^BLÊSsBÊEi 

iU   ftsvly dereloping countries with linit-d resources for l aie**1« «t 
uvavTr'BwaV^iíasauwffe *av   aaaae^t'   «aPavlPJrSB'   «tees aV'SP^aMaye^jf    ansa   'ap^FWAuaaiasBji   **aaup¡a)^p    ww   uaawevarw   jaiajBB^a^a^^^aBr a>        aw^swa   saaw 

sore developed countries profclew of priority exist and sstft ha faced Is Cht 
uonstructloa of research procvamasi.   tut there Is equal difficulty la obtaining 
UP   ^Hauapanvvs^a?   ava*   wPJ^a*   ^v^eateMa   »y^Pu^teïPaT^auia   Wd> a Ws* 9   wdv    «sa^a*   aauavwuwaav      *•   ds^Puv   4MKatePaalP^BuT<ay'^*av   MNp^PHMMpaVte 

ëujfaate ratew—i apoataneoualy tai without difficulty   othara ote only te te 
vite aid froa the frytraatiit.   Others still hat« difficulty eve« with tisi halt 
vi    jjjj|py wwdntwavssa^Hv   *>uauauaa*a        avn^sadFW   aagruaj   a<vaa d^s^auY   Wll.j^wPflpatete4nrvSsF   «>**dF    Wavate*   dljPMap'w   Isnatea^a^jj^RdT^T 

dl^^ae   Maaaaaaaanl ^a       ^saMteanlaVJi•! /*    saaäte) abaten        Ì^stehdftÌiltJ#   4r_A   a^\«%awjfcdâ.tÉte   jadf   enxa^suHitevsâauafaâ    dfuV&äa   ulteâânMaaBntiu^iaan^ »•^flr   aatansaaMF*n**dJ>   wW^s^Pte"*** *•    eaaaw» *•»#••*? |p    «^aayjajsajsjay^   afV   vijw^ waad£te   tf§    a^*vaYwaajjf^^a^a   saaPat    4BawaWlp^wPPaWWBayJF 

atea^Pteufwv^f    ¿p*ir^M^^^dV*• 'JF    K^P*da^H*e>#l§j|f   ipar*    èjilaef PJuaW s» ar»    f¥   «PwNau/ValA» Vaa J:   teaeaa   aaaaVaa  wsJV   auauiWujJpPaTiawp*i 

initiative,   fti recent year* VII tea teen exaainlng cloaely asm of the tete 
latrate«» ìaauwtrie* te telati tetre tea bean doubt whether tea tote! affavi a* aiRajpvMB> asaasjaw    apasjue^s^* *ai ep^w   w^mm    •^^^r^^^     »•*mm •»   ^^^^^   ^^B^^*^   ^p^r^^^w    Miweiwnn     essawa    a^sf^saMBja   vpaFajp^HBi^P   ^PIBBJ 

It tea tate ovâ saaU team« of ecôooaiats «ad sclectlsts or teohnolocUti te try 
to aaaoM tete the raaulrwucnts ara aad to vahe recrwaendatioae eoocernlBg tea 
seule ate direction of future effort.   k% least two of the coaplated otudiet 
(In tee aachine tool and the shipbuilding>arine engineering laduatrie«) have lad 
to a p»d deal of useful action,   ether studies are under way, and the Rtsearch 
Council ha* reached the conclusion that such exercises ara extremely valuable 
despite the inherent difficulty of persuading or r ani za ti ens to collaborât« If they 
think that they say suffer adverse cassent and publicity as a result. 
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21*    It will be a*en free this survey cf r^IR*j nrL thut  it   I.' • nit.lv  t-r   .•; 
in doing or protecting research in the ultimate Interest    r :.ht  rati n -i. i   . 
On« recurring problem is the recruitment ->r officer;- suitably q-jallri».t< -m.ì 
experienced for its work.    Theee officers  fenr. part cf th • .v icr.t i ri,-   -Ui: 
service and the great majority of them are perranent ^tniT rtvruit«il \y r:- 
Civil Servio« Coaa&ission, like officer« In the mere renerai   lar.c.  if t', 
¡jervie«.    Sine« the Coamiseiom goes to much trouble to recrût tv. rio with 
sufficient ability, aptitud« and initiative for the classe*, t> vhifh they -u-r 
recruited, it 1« not surprising that ^overatnent eci^ntiatg share the npututi. i 
for ability Ma «saldulty that la enjoyed by the civil service m a wheh.    > m 
practical difficulty la that the qualities required for research and f r ttchnl.ui 
ndaialstratlon are vary different.   That, the administratore mugt if officers 
specially re«rttlt«d «Bi developed for this work» preferably vith a training   in 
science, op fare» worker« transferred from the laboratory a« their aptltu-i«- 
for admlalatratlua ««»«lop» • or their aptitude for research declines,    mm 
dravf it« «dVlalttratort from both groan« and, although on the whole it is 
saeoatafalt it fiato Ma» vacassi«« difficult to fill and ha» to exercice much 
pati«*** i* ita •••talli 

i.   Conclaalon 

2$.   It it lupai aata tait ariaf aotoatl of tat organiiatioa of scientific and 
íimatiltl lattata* ia tat QMtai ttaato* «ill at of help to atwW d»wiupiiv' 
eoantria« taat **** ttili ta taita tit batia piotila— of organization.   F«?ha¿.- 
tat aalt aatfai laataa ta at inni it atv aas* ota ai done in «any brar.er.as 
Mittat far taa «aaaaattar« of ooaparatlvaly Uttl« «cney.  The fifty-.r.- ,^c >.. 
aitoolttioat tatkla a via* «arlttr of proal*** oa a total budget cf o.viy 
f9 alllioa, of «aita IOT to**rib*t*a C ailiion.   In 1965, «,o% research 
•I afloat all Ipt aai laf tttttii* ftllawtalat «art aalntttad at a cost of 
£1*7 aiUioa.   la taa attltait Jfaar 19&?*63# 515 a«v retearch crante, with a 
total vaia* of «9*6 áulica, atrt aaat to unlvwraitiet and college ; in 1/3, 
9¿$ graatt atrt oarraat*   Xntiaiing t net e*penditur* it ¡core than rj ir.uiion i\ r 
ltt ovn ttatiaat, 96a aai t total att expenditure in 1963 of fi7.-' million. 

kk,   km statai ia paragraph 2, tat Qcmrtmmit proposes to make a number of f&r- 
ntiiitin oaaagat ia tht »trattar«« of ita «irli «olone« organization, fciiovin^ 
tat fcoaitadatlotit of tat Tratd Cötnütte«.   Tat «nain one is that the r."iP nixuJ..? 
b« dittai«*« aai ita r*»poMlUUtl«t distributed «song tnr*« n*v bodies.   Fi:-:t, 
a Selene« Reataren Ccaacil to support projtcts in pure and applied s-iw, to 
M rtapaatiala for taa Attorni Inatitute for Iteuearch in Nuclear Science (Himirj, 
for Ooaatll aaroaaa* de Iteoncrtht »ucleaire (cmt) and for the United Kingdom 
inttffattt ia «aata i «•«tinti     Secondly, a ffctural Environnent Research Council, 
to taat otar ta* Qaol<*1ot1 Survey «ad Mut«a* and the vcrk of the »»ture 
rumi »mil aai Otaar bodies.   Thirdly» an Industrial Research and Development 
Authority!SVa) to a*«* tat atta statua a« th« Beoearch Councils and to tak* 
over aatt of I6Ilt*t ittttreh itati«**, together vith the Department's 
responsibility far taa support of industrial rtteareh.   The tetional UndUai 
Ubrary tad ta« Laboratory of the Oovtrnment Chealst, two of the DS» etati«>rni, 
vili beco»« ta« diract responaiblll^ of the Department of Education and .-lenef.. 
m mior changes «re proposed in the functions of either the Medical or the 
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A-rte-oltuml Sesear*. r»dl. Th. overs«, H.«««eh ^f1^^" U 

¿Sol,* «* «. Í««•; t£n over- », *;,£" i ^r^Uary ,-' 
SSrS'^îlcT^il^'-i-îî^ :«.-íifi. -.as, vili «puce th. 
presort Advisory Touncil on Scientific Fclisy. 
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î)wm 
XIV.  TECHNICAL SCIENCES IN POLAND 

1-repared by I.  I'M i<;'k* 

1. One of the main organizational features of a socialist State is planning and 
co-ordination of activity on every level.   This of course applies almo to problems 
of technology and to its be e is - science. 

2. The chief organization which co-ordinates the entire research in tha arta of 
technology in Poland is the Committee of Science and Technique, an organ vtth the 
authority of a top state administration, headed by a deputy prImtHalnUttr of the 
Polish Government. 

3. The stations whieh enrry on research in th* domain of technology ar* 
organisational grouped in thraa Institution»s the Polish Academy of 8ol«nccs, the 
Ministry of Higher Education and ministries (departments of stata  

k*     At numfcar of stations im those individual groups in 196* mm Urn) following! 

Stations 
Polish Academy IBIUI*I7 Wi 

üamms* msjMMvfeisjB miiiaa'arita 

Institute* 15 Ik Ü 

Research daparts^nt«» ^ 80 urn 7*5 

other organisational 
units {laboratories, 
centra«) h/ 1«? 303 

a/     In higher education « Chaira. 

|/     Subordinata to Institute«, or autonomous» 

*,     AH these institution« currently have a total of 59,T8T work««, tneluding 
5,0?2 senior scientific and research workers, and 2É.37Ì tgsiittnt scientific 
and researeh workers. 

6.     The main task of research institutions subordinate to the Polish Aomaimy of 
Sciences im to conduct fundamental research.   Such rtseaioh ta carried *£ In many 
direction«.   In general, all research pertaining to technical disciplina«, carried 
out by the Academy, can be divided into three groups: 

*   Deputy 3eeretary-General, Presidium and Council of the Polish 
Sciences. 

of 
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(a) Mathematical-physical and geological-geographical sciences, concerned 
above all with problem» of mathematics ; physics; astronomy; geophysics; fcolonica! 
sciences; geography; physical chemistry and organic synthesis; 

(b) Technical sciences embracing inter alia problem* of mechanics of 
continuous media, fluids and gases; electronics; magnetism; energy transformation; 
vibrations; communication theory; automatics; mathematical machines; fluid-flow 
machines; chemical engineering and chemical apparatus construction; rock formation 
mechanics; scientific Information; and the peaceful utilisation of nuclear enercy; 

(c) Biological sciences where research should be «tressed in the field of 
biochemistry and biophysics; experimental biology; hydrotiology; botanica; 
ecology; «oology; anthropology; ecology and morphology of stamsrls;   dendrology; 
general genetics; palaeotoology; parasitology; and experimental 
ana systematic loology. 

7. Hesse ici h la tto abort problemi if carried out by institutes, autonomous 
departments mai research centres, laboratories and the like, subordinate to the 
Academy,   lhaae institutions differ «try much a* to ttoèr sise: their personnel 
rang«« from mama stows of emplcymee to over a thousand.   Many subjects, 
partleulerly thoet vnloh are broad ¿nd complicated, are elaborated by mm/ml 
ccntrm«, oM mml\y pUyiog « lo*tlag rol«. 

8. Tiiilsmirtionllr of torn mbora «ithin tto rollati Academy of Science«, fifty-««• 

9. 

•mbanUy of tto tttort vithin th« follati Acs, 
•jmt ecni««iOM work oo *r¿eitle problems. 

«f isMtitstlomt tmbordtoaf to th« Mfotetry of Ri«tor 
tío* Ü Uff«r«*t.   «it mm« «at ««Trying ^ *«*»^ «T^ iL*"1* 

tto «toir te a »mtraraity «M* mooeotot« tto «mu lâboimtortes and «mit« often 
ausili«» wwtoboa«.   Hi taboos« of umiv«r*ity lovoi, there sometime« exist 
insti**«* la whioh a «*tor of thematioally «lomoly interrelated chair, are 

10.   UM main teak of ft «hoir lo. of course, didactic work,   Nona the lees the 
•V# Wmmmm;   omm^smmmi   mmmmww   wm»   w   _..._,_._ • * ^     * Ä ^  _*^, ^.A-»    ...a, - _-. .   .~A tv»».* 

obmiro «oatuot lmTo|ionl«n1 r—oarch, «attise« of « fundamental character, tut 
•ora' often in only applied research.   So «any ettset» the chairs solve »róbleme 
dlrtotlf important to th« notion« 1 economy and ©ve« conducive to practical 
applica ti oo. 

U. to «omo«««* ttoir cr-mnltation, tto chair. u^j^r^miy9^¥jm 
several or ««to too• of «oitoro. »to does not hamp«r their ability to bo very 
distinctly fait in tto économie lift of the country. 

IS    Ito third «raw of Imputations which eonduct lnd*pei»ent scientific research 
ta ttottSi^M«^^ «m» *»***• * *«•«***• «* •*•* 
•cl«nUflo-r««««rcto «outra«, «AoHtoitoí «f***"*•*» X <£*•***?»   „^ 
(mini«tri«o).   BM toot« took of tut» ta«ti%tttt«a« i« t© «srry ©«* applied resetre* 
Lniru1Tl>t to prmctl««.   A« to ttoir sit«, they are vefy iivewlfied and have from 
several to a coupl« of thcajttna «©rkers. 

13. (^Biitortng tto necessity of tolvinf proUeas *«***°" Í* ¡"SL? *' 
reed, of supervising ministries, the work of thote ^f^^^L^^1^ 
«trace, «Wry vid* range of problems «nd, to a certain degr*e «otMl««« vlth 
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research «MM ty otter ¿«rer-ents.    » "£•£?££ ¡Smt*» *° 
eliminate that duplication of r,tcarchand - -^^^TSAÏi^ 
achieved.    This problem 1« on* of the »ain ta»K» « •" "»•* 
Technology. 

li»,    fe.«** in general 1. «Hü <** 1» Particular ainictria. I» th. following 
areas 

(a)   ft. Mini.try of MMU| «* ^«fí«"?-^ 
building organatati«. a«â .echaniiatio«., *%£* • SSS.'^SlîTJS 
protection; glaas and «Mm li*«***! laiwMy of tondu* aatarlala; «M 
building technics¿ 

<b)   ïha Mai«** «f Oennwnl Jnteltti*t*nti*i. pnttlt tMMMMt» ta t«-», 
sanitary tarricos; and parka and gardant; 

•MiJlîLtîS!ïïSEm-^^Xm^S^^Sjm *ê—****** 
imfc oraanliatlon« and MNUMM finndiid* •••» •sjasonansj • 

AÎ^Sito«^Amtai# .«niomuon, •*.), 

(d)  ftt Ntetatg? «t •"» *•*»» HBWt—» §•**** 

I«)  H« NtaUtnr nf transport; ron* •"*?]" ^ÎJftfc 

IM notttr. «f !•*«*«>_•* "¿>a7& 

(f) U» Hinistry of Agricultura 4M« ^JKiÄÄrS^^SSSat 
forant product* utilisation; «rfl ttltMtt aymrltara and forno* fJMt««*»» 
pal» and »por industry. »•* **« ftoaonslni «Ml UÄWMfcTt 

(g)  1ht Hiniotiy cf cmmmimMmi mim^^immin^tjmÊmm 
Ifistruncnte; vira talctran-ntMion, eeOTl4«ftJon tsl.Un^e«; fOW filO«M |tw 
cen-unication), tolnrtoion» transniMion »ntvot»; liUBMiMtill «««»•_._ 
«nonaiieatlon» vwro profO*aU«;taotoia/io nn* «pMMJJ2!Sr-TTIIZL** 
telegraphy; erecting «atti twajrttur aoriola; scianca of nttorUlo on* njmfta 
of tcloooonuaicoUont ot«tinni«gotton of iiHHllMtfni «fJ*!*Mt| «W « 
tolexroonunieaUot»; and vira trannmltoion; 

(h)  îha Mniatry of Chnaioai Indttatiyt nntlaioolOf! 
enontstry; nnwy ««•***« tynthniif, <*••*«»} SÄT01 4M« «M Of 
mint« "and lacqucra; lonwccuttooi eln»*nnl ffJrtUteMif 
im*»try; plasties; an« tynthotio and no**»** ftoroot 

#i)   the Ministry of Haan Industry: nUatlo tn*fctnfS é 
of coal; «ltctrotedmic«; refractarias; crocialo* natnanioo) ^_^ 
iron and steal act*llurgy; aeUl Pattati foundry toohnlooi) woMing» Ml 
technique; tal«- ansi mdiotechnici; electronic«; agricultural MmtllMYf 
ru-rora-atical eeuliaamt and Ultconnunlcatlon; 

(j)   The Ministry of Light Industry: leather lndastry; bast flbros and 
textiles; 
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(k)   The Ministry of Food Ir.duatry and Food lurch,;: • 
fat and neat; Mid herbs industries; 

riV'ir;   VVYWJ ••»:;•.i.-i. 

(l)   The Ministry of Agriculture: eccnoalcs in agriculture; plant ! • > ¡in,- 
and acclinetiietion; agricultural mechanization and electrification Qfr'iMituru 
melioration and grasslands; plant protection; inland water finheries; roaoiivy; 
soil   selene«; fertilisation and cultivation of plants; and veterinary rcUne^ 
and »ootechnies; 

(a)   9» Ministry of Higher Education: proelee» of autcaatic power ey»teas; 
research en higtar «ducation; and bast« problea» of architecture, tow>-i»lannunt'. 
and building; 

(n)   V» Ministry of Shipping: fishing technique; nsherles technology; 
n tsohwlrsl exploitation of fishing Teasels and port«: 

15.   1» tieft «f 
it v«y vMi.   It «**•* 
lafnsaatioa tltottaV esñf 

^PJpH0   miP^BWlp    wt^^epp 

of 

subordinato te various central »Ute organe 
of ea^antifle. t salmi nel and econoale w^n>    ne^n•nwswnw<e*ai esw•}    a • W^^P^W^^^^W   ^^mw^    - —r - *     '••»•' ^ 

of iafessatloa); «or* protection fie« the 
feytioiogy, peycnoiaRy ana 
Aes; «contate« and 

tnt1»tli of eeoMaUe aetivity».produrti< n 
et«, h nreM— *f g*ol°ry 

MR iMfapPMPS» nyariHOBy» 
lltBtHll» etc.); 

li« 

Tb t'«tstiiitt um MtaiKtm, for 

 is not a rigid en» at ectttwi* 
asirle* tat Ir individual * tat lone. 
jv stations carrying only 
«at applied loetaici would not be 

_ ay tne stations of the above- 
iBtarraleUd and to a certain d^îrce 

according to the aiven 
be treated as fundeaentnl and. 

XT.   «stttltt of wttareh 

revit» ef 
in Usi fiìlìsminf 
tsftnaasatat 
(noatoiaui 
* asaj    epa^aie^paip(Bfla*ej^e'Ä 

TO carried cat by instltata« and other scienti fic-retearch 
IB MIIIWIIsell and in «or.tiwwu* and serial publicetiotw, 

fS ttSatTSty ** tito aliened in boota.   *•*•*£* 
tv «V of derivativ« infestation is pOrtished in English 
w of the mattH âataVav of Ocíense* ; Pollala*»«-" 
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Dort*) 
;îV.    PIAMUMG OF SCIENTIFIC RESEARCH IN THE SOVIET «HO» 

Prepared tv N» Oznobln* 

1. «Hiere are more then 500 different ecientific institutions iß tha «Bien of 
Goviet Socialist itepublics in which about 100,000 scientists are working. 

2. The whole system of institutions working on research in industry could be 
divided into four main groups* 

(a)   Scientific, technological institutes of a certain branch of induatryi 

(a)   feientific research institutes of the Academy of Sciancai 

<«)   Muestiowa innUt.-tas ani uaivewitiaai 

(d)   Scientific laboratori« at factories. 

5,    me first group of tue institutes, which »arfo» «a? than 80 par sssjtof 

staff usually censista of «ora than 100 scientist«.   Such an Institute conducts 
practical)? all »rientiric research in this branch of industry. 

a.*   How %m scteattfic research planned in the Seviat Unioni   It should be said, 
first of eU, that there ara two type» & planntagt   On« is the short-term or 
current pianotai» ani «is ether i« th« long-term or perspective planning. 

5, fhe perspective, or long-tena, plan of scientific research for a period of 
five or »ore years, i'ormuiatee only the main direction of tha research,   »is 
plan gives a list of the institutes which will ha engaged in scientific raaaareh 
in connexion with a certain problem. 

6, ine naia type of planning research U a «hort-tera plan for a pe/iod of out 
or two years« 

7, vitat is the sssthed of prepariti« for this plant   B* formulation of this 
plan begins in the institute which prepares it .in accordance with tao applicati on i 
or order» fron factories or finca which vaut research to be dona on SOM problems 
which they thence Ives could not solve.   These order« are than allocated by tha 
institute accordine to their fieldi.   Those problems which ara beyond tha 
competence of the institute, or do not reflect progressive treads in tha development 

*   Deputy Director, Economic Institute of State Planning Cotaaittee of the Union 
of Soviet socialist Republics. 



of technology, are not included in the plan.    Km win,* it;; f^eld CI" vn-k,  tlu- 
institute itself could propose saie important yrobletr.s tc the t'a.-teríe;; a:;¡ it' 
accepted by them, the problems mi^ht te included in the plan c¿ i-eientii'ic i\>- 
of the institute. 

;). When the plan has been prepared in the institute, it ,;oca to the bran.-h 
Gtate Committee.   The branch State Committee after receivine plani-, from ull 
institutes of the given branch industry prepares a combined plan of ivientiil.- 
research in the branch«   The problems which are repeated in the varioua plant; or 
different institutes, problems which have local character or do not reflect 
progressive trends, are excluded from the plan by the Committee.    The commit ti •«• 
may include new problems in the plans of the institutes which pia.   a very important 
role in the development of this branch of inuustry. 

9,    The branch etate Committees bring their plans of scientific research to the 
organisation which has tot rtsponnibility of preparing a stute plan of scient if ie 
research la the country»   Ulis organ la callad the State Cotuaittec on Co-ordination 
of Scientific toatawh of tot USSR,   lot Stat« Flan is not a sun of the plane of 
the instituto.   It includes only the main problème oa «nose solution many 
institut« »til be voffclflg «ft* for «hioh tot process of the research requires 
coordinati«..   The flau «mich is coordinated in this orcanization is subject to 
the approval of «to tovernmeat mod after this becomes a law, 

10»   In brttf » ¿ft tlia Soviet Urtier, there art four stages in the preparation of the 
plan of tottnttfi« raaaaroht 

(«J 
(b) Itoti««««»» 

(Q) fto bianca Stata Committee t 

(d) SUte Oommittea on Oo-ordination. 

...   By organili«* research activities in this aanoer, it Is always possible to 
croaatmta the financial raaources and jeraonos! e» the solution of the aoiit 
iaportaat problema aimid at ttchnical progreaa an« the lacre»» of pre. -tivity. 

IT 
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NAM» 
.VI.     Ai; APPRAISAL JF THE EXPERIENCES OF THE FEDERAL 

REPUBLIC  OF GERÎ-aUIY III  IlJEtliTRIAL RESEARCH AMD 
DEVELOPMENT FOR Tra IIJEUüTRIALIZATION OF 

DEVELOPING CCI'IITRIES 

Prepared by Klaus Billerbeck* 

It       Industrial research and development have played 6 very important rola in iU 
ütaces of Genau industrialization, both prior to %nd after the formation of the 
Ffcd« -al Republic of Germany.    It appears impossible to discuss a?! aspect! of them 
in a abort paper, so the author has restricted him«tIf to tew point« Vhieh art 
interestinr, in his opinion, for the specif i : profetai* of the developing oouatrlta. 
He haü especially attempted to show how and  J trill rtsaareh and HIT! If lint vara 
incorporated in comprehensive industrial pr notion s cheta« t Is order to fmire 
sufficient incentives for th« industrial tak -off. 

2,      It seeas tc be natural that people are ¡itudyiag tt» ways »Od anmtm by Vaioli 
the advanced countries were and «re procracatag in order to derive mltabla 
patterns for their own economie progress.    Hurt they find tht nredoaünaot role of 
industrial activities and the field for to* application of tachnioal frofrata that 
proves to be the mcot powerful eneine for modern economic growth«   Tochoiotl 
progress can be broken down into iti ele»e«tí¡ in order to aee the essemtlal iapact 
on in<mstrial development more clearly.   Following Levia, the three decisive stipa 
are ti« formulation of scientific principias (centrally known M baa io research), 
tlieir application to technical problems am!, finally, the further davalopatnt of 
an invention tu its commercial use.   The last two stages can be distinguished, 
according tc the force of impact, between in entions and innovations,    Ktlrstead 
strvaaes the strate^i« role of the first group» whereas the latter croup It linke4 
with the first by derivation.    Stratege inventions giving rise to new Industries 
occur dioeontlnuously, while the stretta of innovations flats more or lass 
steadily*   The sequence betweon oecurrenc« of invention« and the strancth of 
im«l«fj8 of derivad innovations decides the t alance of e concai c develowient. 
«hila basic research is indispensable for advanced countries, developing countries 
la thai*  iirst stu¿*« <>f industrialisation ota largely raly on application fro« an 
existing r*.-«rvoir of techniques in most of the relevant fields, 

5,      Modern economic development runs largely on the same line and tho «fflr needs 
arise everywhere.    But this does net mean that all countries shouM foil/* the 
s-Jice path of induatrialization.    Here the factor endowment of etch country comes 
into the scene.    Lack   f capital and skilled labour is a ccmon ftattu* in 
develMpir,: ccuntrier,.   The consequence of a rash transfer of technical progress 
ir-m the advanctu c. untraej is the creation of centres of progress as amali 
i,: lumia  urivwt   • o-ear. ,f staunt areas.     The evolvine clash leads  to  a dual 
«•vMuny, "ith W  ¿. lontrati.-n ,f the scarce factors in these centres  leaving 

iiwt - •::.eot   Institute,   Berlin. 



•i riele the vast majority ^f the popul^t ; i  HI i    :   th#>  ..•> ur.tr;.. Kw:. .a.;  ::.    t:« 
•:í3SÍfcle stipulatine effects manatir.- *'r r. t-    wer.tr.-.-. thrv rut. t..,- ri.v      r 
¿iltinc up instead of beeonine cutr.ulativ   I.J i.re ,f t.*  li,-k ^ :  ... ^.itr. it 
the stagnant areas. ^ 

h.      In tho author's opinion, thií-  rituali ».    «.Ha for a special vi animativi, a 
industrial research and devel praent in the Jev^lopint* ceuntrlt-i;.   Tv   dittvr*t¡t 
types cf institutes should be establirhedj 

(a)   for tha needs of UM centres cf progresa, adv-i-    d technique should i*- 
prepared for appHeation} 

(fe)   for the need« of the stagnant areas, special techftiqfww have t.> be 
elaborated that correspond te toe giren fa«tor endowment - f theee a«»« mû that 
help to stiaulatc self-sustained Incentives fer ecom»ic act ivi tie;. 

5.     Uve next section explains how industrialization in Cerna«? in the nineteenth 
century «M prvex*ed by l»i«Hrinl rmarch and develop»«* in the fiwaevork cf 
cospretMOtlve pu usejm    thiir r—lllMicc created the bases for a self* 
sustained growth cf ianoentl^M that supported and supporte eecaonic srovth 
steadily« 

A. 

6.     The induetrlal take-off is Oertsany in tí» nineteenth century ww fatfbm« 1» 
different ways accordimi té the regional factor •ndowswntu.   mia paper êmU «nly 
wt*A MM arena that «M* m% favourably endowed with natami vaMvces m mm a 
situation often premili Is depressed areas of ttte currently defve^int cwitri^. 

?•     aetata industrial prcsaotlon In these recions was characterised by 
considerable governmental activity.   The doveri»«* tot «sly acted as leeielat*^ 
asé administrator, but tried ftorcefully to strengthen the incentives that wer* 
called forth by strategic inventions   As a prerefttltite, the ¡Hate was lftn-ely 
intereated In creatine s aufficient cotent ill of «¿tilled labour which could u<i* 
tilt advantage« of technical ft^^renV und contributed to its further taprtveswnt« 

8«      Industrial prcsaotics., moss m »gefagftrtJr^erttng11. effered a r,.** autiv« 
support to tía» spreading cntrcprcnewrwhip than is ecuerally •* rjksovleiir«! iy 
referring to the cuate** peu**   Ma roi« nust not be cv^r/'.lued.   Thuy(* 
regarded fcy Uberai economist* «s a case of Qoverraent-prct^ted lustri ^ .Km, 
Ormany relied t© a lesser extent on a hif* cuatoias system than Austria, ^ W 
France or the «Bated States of Ax*rica.   Even the famous   Zollyer>¿n   fri« ~>*j 
was largely preoccupied With co-ordlnatinn the ««tone administrât, n ir. «nier to 
enlarge fiscal reveíales instead of using its ree^tien for n deliberate 
ccBSDercial policy.    Industrial promotion centred on dfmestie policy mea* n-** . 

J.      One can distinguish tíiree fields of promotion that moat pr^rwjn« had  ir. 
ur.wnon.   These fields are discussed belcw. 

i/    Kyrdal would say that the spr*a ' effects la,; t*>hir¡.J A.f    rH ;/:'..' 
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Technical aasjjt'ince 

V>,    Thi.: field comprised facilities for collecting and spreading the achievements 
<-£ technical pre resa.    Exhibitions and fairs vere organized, technical advice was 
« iven Rr the usera of new machinery.    This often required the search for foreign 
craftcir*n who were invited to settle in the promoted area. 

Economic aaalstani-g 

11«   fhls wa¿¿ necessary to finance the introduction cf new technique*,   The nt«d 
to grant Ioana at favourable termi made it necaaaary to evolve adäquat« banking 
procedure«»   They war« the forerunner« of In« Inf na al bnamlttf.   lair anrkat« 
had to be found, *.£>, fur the textile product« suffering «tronf oonpatition fro* 
•broad.   Market research we« an integrated part of Uwe* pronctio* jii  •:••—•• 
So the «cope of activitie». extended largely over Mi puraly taohr Jlogical ajpeota 
cf technical procrea«. 

»i TU« attutano, finally elao toe* different fort».   âptupliiU te 
l^A  lütt   m    ***%%&   aaja^a»^—   ÉtAftMflbÉiju* A       l^attftrinàfe*   • A t •ifc 

 -- .J«<    **^BF   WwWP   ^P   va^HMBjap   aMK^tTCnmKv   V*W0iHMMSv        HIW^BVBMPP WMHMHI 

tSLS,SÄLÄy<rt *>g*^ |Pr*<fi*>Ë* i*^***** ** *• tMHpr.iii» to 
work*« aa4 eacitiaari waa not iayoaelv. m th. firrt «ta«», mmmê Witt «M 
«ral poptilaUoft, it waa laeortant te tan» « Urge raaarvolr of traina* totear cut 
©f whir* the «oat cifUd •» «erti la «elected,  the •touaUun to rtwy acnoclf 
««* foUU*»d by a traini«« i* technical collagen vitar* tentatimi «fills 

15.   Sen* e*aa*l*« amy i Un«tret* how thtse (Uff«rant fiai* «tra 
concrete pruaotlon «rogna*»«,   fanowi nana« ara linked with them« 

ÜLa»* ?*** ""ALÎT*!4 *** ********* tostitntn (Oewt. Inatltvt) in rrtt*«ia, 
whlen «4 a *»»i*«reble Sacnct on taafcatrtol ratea*** awl ttevelopnent.   mm it 
ST** '-¡2U* *ïr t!Ä,lifl tr*1*i»f •** to**trtoi reeaaren for ineaniow «an 
T** UTi*"? ? a,a!f «Waajftaj for their later echiivenurt*.  thengh »flag 
in**m«i*nt to Meter, Urn lendine induatrisUrtt Mj«a» bare.   l^ife«*« 
producer of the firat feecs*>tlv* in Omany, ana Senio*«*, who a—itrail «A 
internat W.1 reputation through hi« shipyards in Blfclne/vArtoTattfc« testât«*«. 

15»   A «aapwtonslv* prctaction »ropvsss* wa« inUiatad in Itetantorg by »Wtofcais. 
^*^*^i,¡É?±ri?H*Í,ílrc!?th* *•** **«ior*   *» «t^taTtha^ndUicw for ite intewifiedindustri* litat ion cf W*rtant*rG in *cuth.w«t Oermny abcttt So. 
Te ¿hnlcalassistance took the abeve-aentionad for«,   A parawianta^LiUon of 
teaicn. <flifM|gjri|fitt") *»d the conization of foreign towTto study «edera 
technique* abroad should te especially oenticned.   lb» inj»* ef foreign technique« 
was also favoured by the condition that credit facilitlaVfor feportinTiiaV^ 

intei.-ted firn..    This vai. Jene to counteract the general trend of restricting 
I" !^r! Î^ÎÎÏÎ,fUFUr¿ by askl^ *r patent..    Such a ecAinSîcî of incc-ntiv«« for iiMliv«dual entrepreneuraliip anJ 
ptlruin toluti-n.    tiiree  ty^tc *f instit; * social obligation scena to be an 

wcisted for the trainine of skilled 
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labour.    Industrial continuation schoc Is (gewerbliche fortbilJun ^yhuk-i, ' •.•••« i-. 
responsible for a cenerai trainine of skills, technical schools \;ero avvilii u>  • 
acquiring special skills and apprentice wi rz-Htopt* offered a plaoc i ' r rraotie-i L 
v/ork. 

16.   The succosi of these efforts in Wurtemberg can be seen in the spreadin,: * f 
nearly 2,000 firm with about 60,000 employees in a period of twelve ypaiv..   Then- 
were outstanding achievement! during this creative period,    Daimler invented th* 
petrol engine* Junghans built up his well-known watch factory and in Heidemhein. 
the Voith factories became an important supplier of machinery.   All these 
ingenious man got their decisive promotion in a so-called eentrai office 
(Zentralstelle) where they were supported Generously. 2/ 

17»   MtortsMfcsrg currently has a fi» place amone the important industriai arem; of 
the Federal Republic of Oaramny.   It is even better endowed titan many others a* 
them«   A widely scattered range of production of specialised precision machines 
lessens the impact of eaoaeaic fluctuations by which other areas are sensibly hit* 
The actual industrial structura of Wurtemberg offers stability«   The growth of iU 
industry it largely stimulated by a continuous flow of innovations which cornea 
out of a long tradition of ajyjamuitjr«   It has to be stressed, however, that auch 
a ihnslmamit legali M a broad basis of »degnate sanerai éducation«  An isolated 
promotion of tacnmioal procrass «««3d lack Its cumulative affects«   Oiven the 
sharpening olash of mm? «miai eoonomies, one has to be avara of the implications 
of a oea*si4td oonosatrntinn of industrial research and development activities. 

IS«   Another example of syataamtic industrial promotion is Eastern Prussia where 
a centralised pi imanas «as launched during the 19ß0'a and 1950*a.   toine to its 
unfavourable location and ita rural character, the province was loe ine, its labour 
forces, «no «are attracted by the prospering industrial centres«   Though mineral 
resources were not available, industry found sufficient attraction by a well- 
conceived production of consumer moods,   this «as centrally prepared in the state 
ffice for Industrial Affaira (1&SÛÈ&B3S3Ù3SA) ** XSnigsberg«   An important 

aspect for opening at« markets «as to guárante« a high quality of the new products 
The office helped to find out appropriata materials and equipments«   Cince then 
quality Improvements have played an ever-increasing role for gainine and keeping 
international marmata.   Industrial research and development have had to pay 
careful attention to it»   In particular, close contact was hold to Königsberg 
University, «naff« special problems were studied in the frame of diploma nnd 
dissertation theses. ¿/ 

B. m äff!*, ñmm m mim*i> m*** f, um» 
1%   «st foregoing Materie*! examples of industrialisation »ay be interest I OR for 
the planning of comprehensive industrial promotion in the stagnant areas oi tte 

1/   The office currently enjoys a wide-spread reputation under it.; new aame, 
Landesgewerbeamt Baden-WuVttemberg, as the roost exp^rirriced Institution in 
industrial prcaotion in the Federal Republic cf Germany. 

As it is often remarked that academic studie are too abstract, th<; ~< 
creative capacity should be directed more straightforward towa^Js ipp 
-air.-'ects. This trines relief tc the research institut*-.; -.vi ti"! r< .. 
ir.   1 ¿etter *.r\--r frr their future  t'icka. 

:»rt;: 
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developing countries.    Fer the centres cf progress, however, techniques to be 
applied are in many cases very similar tc those used in the advanced countries« 
Therefore, the current organization of industrial research and development in the 
Federal Republic of Germany is discussed below. 

2C.   The diversification of the industrial structure requires a broadening of the 
research and development activities.   Accordine to the branch and size of firms, 
different forms of its organization have become necessary*   Here one can 
distinguish them by the degree of independence from their supporters! 

(a) Research and development by industrial fir»; 

(b) Cox porate research and development, 

(c) Consulting engineering. 

£1.   Large firms can generally afford their own research and dew*.*»pment 
rtspartnoirta.   They are needed te improve continually the supply of their 
commodities is order to keep their competitive politic*.  At the MM UM, they 
have to fulfil consulting Moot Ions.   These firms most offer S*MO*X projette for 
their «atomers under varying conditions.   3cmetlmcs, however, it is «ran 
advents***»« 1er them to build up commun consulting institute« «ton tat expert« 
of the affiliated finw art collaborating.   For Ínstanos, tour lare« metallJurgionl 
finse - Thyssen, Mannecmann, fheenix-Rheinrohr and Hoescfc • have established the 
Ruhr Consulting, OftbH.   Oiven the scarcity of experts, Ini« my often be the only 
solution as one would rarely succeed in finding them in nil fields for exolaslvc 
employment in a research institute*   This is mainly trae for basic industries. 

22.   Smaller firms» on the other hand, depend largely on corpomte restaren and 
ievelopment.   Industrial branches that consist mainly of MBH mA msrtlun tin« 
firme generally support common research and development institut«« •   They are 
united in the Board of Industrial Research Associations (Arbeit •gemmininheft 
Industrieller Forschungevereinigungen)«   Its objectives «re to facilitate the 
exchange of ideas between the affiliated research institute«, to oo-ordlnete the 
research projects (including the concentration on crucial target«), to consult 
new industrial research institutes and to distribute public grant« and credit«• 
The board ic financed by its members.   Owing to its independent atatus Iron the 
State, it has become a mediator between the State and the associated grow of 
industrial research institutes.   The State has entrusted the Board with tht 
investigation into the planned research projects«   If a project is to he supported 
financially by the State, the Board is obliged to find out the economic and 
scientific feasibility cf the projects, the adequate calculation of costs, the 
existence of personnel and equipment that are capable of executing the project 
and the adequate private support of the research institute by the interested 
industry.    The Beard has also to survey the execution of the research projects. 
It zeta the property of the equipment acquired by the supported research 
institutes• 
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2p.   îhi« form of a decentralized organisation cf industrial re¿e;uvi   ni 
developaanit vitti the co-ordination by a central institution ha* the advint^,,    t 
jreat flexibility in adaptation tc the special needs wf individual industri*-;-., 
whereas» on the other hand, new stimulations can spread easily fr ;   a centre.     n. 
finds a atollar form alao in the United Kingdom.   Corporate industria re.oan-h 
goes back ther« to the first World Dar.    Its success encouraged the industrial 
association« of tat Federal Republic of Onaany to follow this path after the 
Second World Mar.   One aay currently say that this became «n indiq^i^aiie 
developnaot.   Othervia«, tha aaall and sodium-sized firn« would have li at m. re nini 
»ora of thair contact with the continuing technical progress, putting its further 
existe«* iato question,   lot tha current efficiency cf industry in the Federal 
Hepubllc of Oeraany raliaa Urcely on tha network of these firms,   fhey atltw f r 
a larga flsjwlbtltty la iadkMtrlal «uapllea that ft yours their international 
Liwpatitiva poaltlon.   For tisf éavaloplng countries vith their nerrw markets, a 
troad larga-«aal« piteante« of a vida tuna of iaUtasnUaU products iti not 
feaaifcl«.   tha divUio» of Irttmr If restricted by the sit« of th« mrfcet. 
TümnBWFQ§ MH aaaavssfM« WUJ. «upjasj« asaxana MUSí aocv os a nravuiM sirucwire 
eíjp}     "«BP^adBBBBF    tHPB   eJSBi«^»PS«•«S"F^^P«JUMB^PB«}    SjP^eJ»P«MVBBr     ^BBSpSSrv   «•«••••      ^P^P     ^P^BK    WHPV    ^^KF     ^*a"*SB>    ^aaia^PX-e*^p/     ^r^^ePsaSB} we> SB^W'SSt 

vtlX kfftM TfftlVM* aa\ibl«sj«. 

and asJVat lonssMnt. nassa lx Mai 
!• UM Faéaral ftcputUc 0f 

«BfeSnaStt     JS^SBSBMai^M elsBb V ^SI^Bt     SStaiNSBtfUfifc #^ "As^^SS7 

^«•JP^P»   vMHB^HFiMas^ssvBdliR^'    ^P^PsW ^^^fcp1^        «*apa* 

ptioaadirgs, i*t*ra*4iat* ani final 
rassta ( f iaduatries.   Close 
aWp    «X«J«»|PSSBS* aNPJf   ^s* «awx»eJ   ^*   isssaaaj «¿*" 

of Osman Working Engineers 
) has the support of about 

last tsMhAioal probl««u «ad to spread their 
t arlaeiplea and naaas for economic productif 

w ——— ara •toboratad by tha Cosaaltte« for tooftcrti« 
viHaakaftU«Jla Farti««««).   for a abacial aspect* the 

" ..   lassaal vor*, the execution o{ labeur 
— patliuatlon of respective principles, the 
(»¿»aid fir ArtaUsstudien), «asaonly «w*n m 

All the** three iaat itutes we united ia 
i in tue Osman looiway 

Wirtschaft . nai). 

ili ii i luías«•< rnjpiiuttin ha* baan unaailliai «»re and «*re in the raderai kepufclic 
of uaramay that ha« alio ooMidarall« relatante fer the developing ©wmtrle* and 
especially fer tfetir cantra* of profr*««.   rottovi«* the exasspJe of the United 
Klafiom and ti» felt«* Sf Uè of Affrica the industry rali«* it*ereaalnily on the 
support of th« indapeodaot consult ine aneinaars.   Ia tha Halted States cf ««erica 
the far-going division of labour and standardisation of production require i % net 
of linking «sants.   Consequently consulting ancinaering deveJoped tut of ttw 
structure of industry in tha United Stata« of Aiserica.    In the Feder.) h*\ tMie 
of Oemany, on tha other hand, industry has grown largely under ven icai 
integration.    Project design, consulting, producti&n and supply hfw     ften teen 
united in tha activities of one fir«,   fhese hi#üy i&tecr»ted lirir.^    till exxut 
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•„•i     ,*rtre5.    Their advantage  lies  ini »*cne 

„ in th- rr-cer sense established itself only 
,7.    Therefore, exulting «ng^^ ^Tconsiderakle po.-tion on the 

r. the l/K •=, but in a short tme ^*a ^cal ÌMÌa^ of OenAny'* (Federal 
international market,   îhe comprehens ^^c^^^ „^ consultants' 
Replie) industrial d*v«lop^nt la now ^ba^o^ i^ ^^   ^ 
activities.    In addition to ^•¡^'''S^M» ¿¡MtrUI »search pcjttte 
.xeeute «clMTlne -•*»i~^"LS^ 25 SrelHe a*l** to sf.ci.1 

*»< - wc .hen» bow industrial r.w*wh a«d d*waloi«**t feri« 

î^rrs sxssÄ'isysw «f* ä ¿SS,. 

SSATJA-AAt¿tassar«? .. 

ZL»i»lia»á «»lied t*%*»*Ä«   rttrtHeH^Wf * USÊmimmM *•» «* www*»»«-» 

5U   ** «* ^^•L±^^»SL^Ìe^^^SS£tS^ 
i^rellaent in the advanced ^^^^tff »T*J£5!il ttOTtSn 

Pintle« vit» to. «IM of no«wttcB «»* *^**!"¡"*" Sctîf ¿M* 
*wil»»4»ii «*r**»f ***» hi«M»to a^tre« ©f progrès» ^.»^/Tg.•1 

applicati©» wpdras l«r*».M».* proêaetiom fw lAiiA **3^JIT"^T^£3^ 
Î ««toi»! intention of rese««* »fid levelc^t activities "^^»^¡L^ 
ccSuiH «ee Ac offer the only section,   »is shew ••*** «** «•**•* !•*••**• 
has to precede ill applaud res«*rch projects. 

^.   The large majority cf the peculation and of the country, ka^t JÜÄfonai 
T*f4ct«d by th.Kd.rn techniques.   They live in stagnant area, with **""*£f X 

^uí! cf \rc4urtlot.   Here it l. important to try tc achiev. Improv^nt. based 
r íh¡ existing standards cf village skills, as,  f, r instance, laprovementa in the 

i otî, to    fInciter and tannin«, tc obtain better quality leather; or tc replace 
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certain vcoden parts cf a hand-lcciL ty rr.etil -. r.j ^r.t*i.t.;  h.   i :••!• ! 
.eaving speed J cr te  design a simple hand-pre-j  t.   ichitve tt-'ttr .. 
;il-prcducing fruit}  cr to develop a tetter rr.ixinj ir. O«*ô« î\ r *¡>i 

ar«d papar manufacture, etc*   All thi- is ¿Imply in improvement i1 ; 
rvetheda, but it opana a field of application for tvohnical pr ,*r - 
which (« 1,000 millicn people in more than 1 sillier, village.-)  i- 1 
than the field« of atomic power or autcnation,   Tl.i. amali pxm.\-w 
application of th« aeiantifie knowledge cf the industrial country 
effective is th« dev«loping countries only if it is adapted t<   th** 
of the develcpatnt of th« ftagaant areas. 

Vi* 

can ir 
*i- 

rt-quir» i'.t tit .' 

33«   Accordi*« to ti»ir specific retirements, industrial research and 4rv* lussent, 
in th« anther*« opialoa, «hernia1 ©e ione in research and pilot stations th*t am¿t 
te «tantas for «U tr«4itional «ooacaic activities  i,chiefly agricultura, vi UM,e 
industrie« MA «raft«) ma *fe«v tbair effort« are appropriately etrnomtrau* «ni 
H«i1«1lM< oa «anas affosso«! Is the traditional ««etera concernati.   Th*ir j»t 
is to «offe otft *Mfr* production teehalauei «ai practica*le «Hhc4s of t n•*»:].-iiv 
th« «aajly et aasamfc«, *t«asar«lattlon, snrsating, «te.» and ala» te tri ir. 
advitory staffi to tsajattMt« tee aar atthosj and encourage the village t   adept 
th««.   Mate pPffPMM «ss* fe* gr«4anl tat ocstlaeru« a«d ataaaati * at my level 
1« to e« «aaléas, fin sastres sas* eoaUassUj eevie« mm fiftw*eaittti*f treia 
ad4itioa*l ÜMMra »a* IrOVias fftWülHf traíala« to law» «Il »taf f « up-U -<lat« 
te t*» Ht—» testssaJsM« AI iarttt^l«« Sa tas»etri«1 oomtri««, a« well m ta 
iw 1 «lupi 1» oowtfiif ü«i« leiswa» 9m mut éewalofa«** *# tapering th* 
tri4»tioaal femtfW «it It «»toi «M li or*W te suggest ani apprvachea, 
inaevatloaa ©f • anta ftr m*ln Mai I» fannia« 1 «ni «eeetsac «Attera «né te 

i-^tilr fiatasi fi innati te «teff the experiaental cantre« in the field. 
r, • ocanlete aiiMers of rseeareh to! pilot centrée shoald t» evolved, 

poesiels aia! of iaveetlattfc« -hie* »ay hat« a fearing ** villas 

of the stagnant arena, an e*sluaiv« 
If tat «elfte applicati»* ci ..dem fortes «,f 

would strengthen the polì*»it«ti< n epiteta and 
la th« dual eecacny between eentre* cf prcgre*« ned 

§kA   sitàrrst tat ^"•«j        «»«n^PMpaw^nfW     w«ai«a 

prcaotlo« of 
ladattrlnl 
land to na 

^jM|  aaaaf!k^aaaa^t^B 

95.   lfetSi»*at tate* refl«otlona it to b« indiapeficoMe to armnp» iii-lu.:tr in i 
in different ftewit 

(a)  Pat UK a«atr«i cf prcgr»«« •vitati« for th* apf lientteft f f ^ >«. 

*   (b)   for tí» lit •«jail! tfaaa suitable fcr the «hapinc t>t tecMleal ir<,>r~.:.t on 
the bauli ©f tradition*! teennioAiea, 1» ©raw te atiaulat« mummia incentives 
that tend to «uppcrt a «elf-propelled growth in these m«as. 

56.   In oonclaiion, the author would UJw to point out that th« flown****. « í tt.« 
Federal ataatUo of Oataany trian t© tran»f«r KM of the technical sch«.-cia 
(^ewerbeaebulan) that hnt» b««n «stnbUshad under Otras«« ^Federal hep tli:, 
tecUiSÎT.Ilïtapce in anny darelopin« ce strias, into industria; rrcB, ti« r. 
c«ntr«a  (CWerbefrrderucgiaentrer.).    H*re the experience- cf thf= fir t ..t*r*..    t 
induttrialinntion will t« eonaidared. 
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fc&ttl 

XVII.    AVOUAIS CGratXWTXDI V* TKKSmÂL RECARCI 

Prepared tsy Kurt DottelMcoti* 

1.   After ti» critical effect! of the rirtt Mí Soooai »torli toro, Aootffe, m 
o aratimi country with o portion of 7 »AUie* pootlo, «mia racowfmlly 
•»ter • nov ftftft of lu «coaoalc OY*O1OMM«.   IM COMIOOTOOIO horn of 
territory Is 1919 e*U*i for O MV structur« Ml   iMotioHm of AostrtM Uduttry, 
«»efe loé te the croati«» of M» loéuotrUl eootrot Mé «ht ffetfÜM to otfetr 
production flout» M util M tfet ••toolUt—nt of mm loooi triol 

2.   Intootrlol iiwliiMtol MJM ftwt «io trlotry 
«M %\f* OMSifOgOt «t? ÜMI M«âOMlitt«lM At« Of 19^7» 
propor ffettftof vit»» tfet lotitij Mi iMfctillli «M 

it 

Of 

M^PtfMaMMMM^    4lfll   AMM   4PAMM&    ^Jfe^um^       4é1MI   ^_£_^^^^ 

flflMMO f&tM OSJMf*    OMIV to IMO OMOt MOO 
flolé Of MMOOtlM M#" fîtJJMM ÌMO0trÌM* 

%•   Mtt4oMAlMttot« frittoli feat toto MOJ«Mé Mé to-MiiÉLttttÉ M) «ko rvÉtMjH 
CMMOUOT^O Offloo» MoojrtMO« for SottoMatoof 

OjMJ£ I»    NttlOMllMtlOO Of lOMf «ViOO to MVtjfSO) 

«M 

fM 

ftMl 

69.) 

100.0 

Flflron output 

Aluululua output 

Kon»ferrous Mttli output 

•      Industriai nod Wirket Fie Gear eh Departœnt, Voest. 
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%    Currently, 22.1* per cent of Austria's industrial value added can u> 
attributed to nationalized industries, and 77.6 per cent t    private enti-ryrisi•*. 
This nixed structura has proved to be successful, as shown ty the rai*. vini- 
rute-of-growth figures for industrial production: 

ÎA&E 2*    Growth of industrial production in Austria 

Tear Percentage 

1990 60.9 

1996 «»•• im$) 

I960 li*.- 

1965 IU.6 

ut* UM 

Matt «MMR «si fffttste co-operative 
isMiliasihasl esâ sr^aetiaa awl ssutetiSHi of iasttvidwal 

Ü Mirtina«! m mil. 

3. 

It 

of 

MMttti ta aeâdaw* *n this baa not ^HJpVJvSjnRVBf      ^PW    ^•WS^BB^P WW     ^sia»^*     WSW^W     ^*^»^w r   w 

afffelaflAly MrUeipal«« in this development. 

centrât, aa* the «est iafortant ones are 

(-) 

(•I 
(«> 

(•) 

«Minasi Cui» mi 

Ca*tr»} 

ASSHüMI forwt («at*} mmmm*m Cantre. 

9.   Am marnili! tVStfM ©©-operata closely with the entire industry ef the 
country aaa raflarij «at frequently eschange the resulto of research Mora ear«« 
ti**sel*«a.   1% to, therefore, possible to solve completely new probles» that any 
coat up for as latoatrlal enterprise, in co-operation with these research centres. 
rurtheraore, tisi lastrina resaarch centres Mintalo close contact with similar 
institutions all over the «orlé« 
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10.    The research centres are either national research ^£8 ^^d * 
universities and similar specialized institutions, ^^""^nlí?    Sere 
Most of these centres are independent and serve scientific purposes only.    There 
are two ways of functioning: 

(a) A certain national office pinces an order with such a research centre 
for specified research work to be performed; 

(b) The research centres are approached by campani «a ^B^J *»¡ £ï52nt 
problem which COM up within the company or in annexion vrithb^MaaralaUoiia 
Suh foreign countriel   Contaata of representative Auatrian antarpriaea with 
developing eountriea aay be particularly pointed out. 

11. fb . larga aataat, Auatrian industrias hai« .hitta* ^f£"jf* *!£* 

projecta» 

12. A» an «taanla, VaralaM« Österreichische K*^**^*"****^ 
Uas/îona» Z»  M the Unart Austrian •*"^ *» **2!M>*» ¡g? 

«•«al» affUt U» atioooay ©f thaaa cowtria* If that« •***••«•J~KTk» «a* 
ZZeiall» for tkUineNi tha coa?** baa aat up a particular diviato« for•*• 

energy and working panar) and «owtrcial (aartating, aaifcat raaaareh and ampaaaaaj 
¡»lata of wie*. 

15.   mm pretta*» ara ganarail* P^ *f ** «H-jaw ÎJ^^^ÏSSÎ^181 ^^ 
national and tataraatiooni raaaareh caatraa«   Suaa attuta« ay *HBJMB* 

(a) Hining (coal, ores, flauti)i 

(b) Iron and stati ladastriaa (tstating raw «ateríala, available aaapowar, 
»vnilable onergi, aarfctts, «»petition); 

(c>   itKbjNstoal e^ftnaartng aß« steel eonatruction industries (power planta, 
electricity supply, etc.); 

(d)   ChMl«al iadattriaê (»e fertilizar* plasties papar and wood-working 
industries); 

Austria baa give» particular attention to the capacity «pan**©« of 
industries during tha past years. 

B. Austrian industrial research and contribute 
developing countries' 

n to 

Ik.    A jossibl«. Austrian contribution to developing countries has bean outlined 
above.    In this connexion, however, it should be pointed out that Austria holds 
a leading puoitioi. in the iron and steel production of the world.    Developed 
in Austria by Voest-Linz, the LD steel-making process was introduced all over the 
world through the supply and installation of complete steel plants or their aost 
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important équipaient. 
the hot-metal bath* 

In the LD process,  technically pure oxygen it? LI, vii vii t. 

1%    At present, approximately eighty LD-steel plants are in operation and nnvtiur 
oixty are either planned or under construction.    Thie equals a total capacity    i 
approximately 70 aiIlion short tons of steel. 

16. By 1970, the share of this steel-aaking method, which is of particular 
importance for developing countries because it involves low capital expenditure 
and elastic operation, will nost likely reach 25 per cent of the total world steel 
output* 

17. Austrian industries are not only closely co-operating with each other, but 
also with retearelt centres in other fields (The fertilizer, plastics, paper and 
woodworking industries), so that it is possible to extend genuine and positive 
assistane« te developing countries for the development of their national industries 
and the estnblishnent of plants already being designed. 
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X/III.    CRGANIZAIKN PATTEMIß OF IÎŒUSTRIAL RESEARCH AIID 

EEVEI^PMEMT ACTIVITIES II, ASIA AND THE FAR EAST 

Prepared by the Secretariat of the United Nation! Economic 
Cosjsiasion for Asia and the Far East 

ftWhftafR 
1.     Organisational patterns of industri al research In the countries .1 üM> region 
covered by the Economic Cocaiaeion for Asia «ad the Iter last (RAJS) present a 
grout diversity both In approach cr4 In stogy of development ronchad.   Mowevar» 
certain trends arc noticeable in the developing cocrtrias.   Tha OovernBonts still 
have to ploy o lai^@ p«^ In fostering *r4 taittairing indu «tri a i rwenreH, M privat« 
initiative and inveataaftt aro still relatively Halted.   Again, escopt pc-hsps la 
Australia and Jopan, invcctrwnt to Industrial resoarea continuas to ft*ll fir short 
of desirable labels. 

tMUllaan tc 
2.     That industrial research is iaportaat appears te be generally vail 
and Oovsrnaente are paying increasing attention to this field.   A grast 
rapid develefaeftt has «tul th« laok of trsinad workers resulting from poor 
of scientific «Question «t tee graduata and post-graduata lavala«   It 
attention is bains paid to this previa« alte» 

J.     The «attar has bean discussed in the Ocaaüttee on Industry amé Saturai 
aVaourcea of the Sconcale Coaaission for Asi* and the Par last, which baa, atoll« 
reviewing industrial research and develcpaent activities lit tha region, stressed 
the urgent need for expanding and strengthening industrial and tachcologlcsl 
research in countries of the region by the establishment of high quality industrial 
rv*earch institutes within the region itself, with such assistane« as multilateral 
and bilateral progriwaei'S can provide* 

W.     in this paper» an etteapt la aade to present tha current status of In ill fan 
of Industrial research institutions la som* of Ute countries of the ragion, with 
particular reference to organisational pattern and oovarage.   Mo attaapt is aala to 
evaluate the results achieved, and tha Material presented Is confined to thoae 
countries froa which it has been possible te gather data. 

A« ial induetrial rvacarch noli« \ nâti*tf>4 al 

Afghanistan 

5.      Under the Second Five-Tenr Plan of Afgh.tniattn (March 1962 to March I96T)   a 
lorlty is accorded to industry ar t «ining, which are earmarked for aero*th than high pri< 

one third of the total planned investment.   It ervisagta a Unfold increase in 
electric power, a threefold increase in coal and a considerable increase in cement. 
Basic industries, including gas, petrel, .i. ana chemical fertilizers, are al ,o to be 
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developed, ai well as a number of li^ht indurr;• z such as *! IK-SI. iu. Lt.-, 
shoemaking, glass and cigarette manufacture, with {articular «tt.i.tUr, Kir, -  -ive- 
to those industries which process esricultural products and raw materials  t'er 
export.    The Five-tear Plan outlay provides $USllU.5 miiiict. for industry ari 
$U^25 million for mining.    However, there i* r.o direct mer.tier. ir. ti*   rim. if 
Industrial research activities, although research work closely related t    it. »ustry 
and directed towards such products as wool, silk, honey and carakul si.r.^skin is 
being performed under the auspices of the Ministry of Agriculture    For »xtun? b . 
the training cantre in the Kataghan region for improvinc the quality vï carnkuJ 
pelts and for introducing modern methods of breeding is charged, ameng oth» r dut it a. 
with the task of undertaking research.   The Central Wool Research Labóratery 
undertakes activities for better technical management of sheep flocks, reaenn-h in 
wool, production, standardisation of «eel exports and training of the prrsoruei ivr 
the labal Wool rAbora tory. 

6.     In addition to the six sericulture stations already established durine the 
first plan period, ths feeoai flve-Tear Plan provides fer the establishment of 
at« sUtloM for aultlalleation and distribution of silkworm «eggs and improved 
varieties of grafted aalberry plants.   A honey-*)«« station has been set «p in 

elïaaF    "JPjüW    •J9VMSHWWB^P   aPa*    * ^ma>awa*aT •   a»a»   alHPeJPVvaw   amW**'"a^waai   aWs    •^SW^^aw-wSÍSMwffí# 

?•      Wê ÉHÊÈÊlÊêlÈtm WbÊÛ3F 
êêêè tatas? ulirlT car 'lai oat 

VJlIfsjVBl%4#f 

Jt em^mmmàma> ansi sal sad development artivitiee 
tWtJt Vf sjoearaaantal aad win fjr wnawrit a.1 

imsjsama la far far asi by tat aastfallsn 
maemb •tisaatsmeasda ^—<#i> ** M^MM4H fmcilifciMi 1M §JH* 

of raasarili institutions vhich aim at ^coaprehcnalv« 
tf%ámJÉÉssAE.^^ty   1*"%   éÍBx#JfJ^sT}-«*Aam^Bf   WMHÉ    BaPftlTsm^l    ÈdÈH   ÏÈÊÈÈÊ&    tifatili 

i«     Ttee Cfcaaaawemltfa SeJeatific JtvJ Induatlial aesaaratt Organi tat if* (CCIhu) gm« 
Im lSl*# la OBS or Imi ce afta Ike Science sud Industry Research Acts.   The 

fametior- of CUBO Include the initiation and carrying «at of r*s#«r*t, 
vttsi, or for tas frcasHion of, primary and atasadary industries In the 
tas tralalag at rara tran «oners sad tat asking of grants-in-aid for 

Miiatghj tat »tatiag sai st—aardlsatlon of scientific apparatus 
sjat tao «arryla« «at of scientific Investigation* *»«-« with 

s^sadarditatioat tat aollaetioa and dlaseelsation of information relating to 
sad tastatali aattarsi Uata» tasta other countries in scienti fie 

tbs sstsanâaasBt Wladwtrial research studentship and fellowship«! 
as^sjbllsBBDsat ©f laiastrial imtjuti assort at Iran i ^a^BPBjPasaPBmsa^smmfsapamww   •*•»    «t^wsHÄBFww aa^mmp   w "www^ew ^w*   ^m^^n«,w»,,^w^w»'w»•w •» 

o,     IJadealraala osfttralisatlon has bean avoided»   nie fi, in two «ays,   ri rut, a 
policy has atta followed of establishing laboratori«« In different places in the 
Oomaoavealth «feu« the necessary facilities, contact* sad other aalUfel* eendttlotx 
eamli beat be fanai«   Secondly, «tata advisory «ami Ucea widely representativa of 
scientific sai Industrial lnterotta have bean established la *achof the six etat«« 
of the Auatrialiac Coaaer.wealth.   these cornaittees, appoint«* for a term of thre« 
years, advise the executive bor*d on isaaral natters and on particylar «uettiens c*f 
investigation sad research.   C8UÜ is governed by an esecutive board cf five mnrd>T¡, 
who are appointed by the Comaonwaalth Oov«rr«ents the executive board is assisted 
by an advisory oowittii comprising, in addition to meabersof the executive board, 

Kt chairmen of the six state advisory committees and other persons cc-opted m 
account of their scientific knowledge. 
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IC.    r;jiRc ig organize i ir.  four major ¿roup latoratories ard a number cf divisions 
M.-i sections.    The four ,-rout, laboratories are the animal research laboratoriea 
coRprisinr. three iivisior.s, the chemical research laboratories comprising six 
livisiot.«, the national standard« laboratory compriiing two divisions, atid the wool 
re-search laboratories comprisine three divisions.    There are «even independent 
divisive in other rtsearch fields which carry out reaearch and development 
actlvitUs ur.der the aegis of CSIRO.    In addition, there are about fourteen 
independent section! which have not reached a stage of development «»at, to far a* 
the scoi« »fid magnitude of their operations are concerned, would Justify their 
deal cation aa division«. 

11. M GBItìG's investigati or,* extend throughout the Ccanonwealth and as aar- ©f 
the Investigation« eendueted, especially those concerned with problem affecti: z 
a«rie«lt«rai and pastoral industries, necessitate «peridental work in th« fiale. 
m ü~i °* brme* laboratories and flau italiota have toen established iti variou« 
port«of Australia.   »». ha«, efft<st of «t» i« t» Melbourne «ad «oo^atoV^toit 
»re the -witatior's cotral library, t^*»!***** research U*tm sectioned 
©•»trai experimental tfor*«fcop«. «««* ,KWW •» 

12. stay mm division* and »action« work in close collaboration with Australi«« 
uniytraitu« on particular research progressi•« ani officer/ofthe omCSatoT 

£££J? "^^^Jt^t *-*?****>« •* «*>**•*•• n» mSSSSi Soi*, i*3*****» «rant« h«ra toon «ado to support » nisatiei of univarslty rssasrli 
fJÜ»1 «f IwtiailMr latore« to <HHD.   XI1« th« «asaral foil«* of «Ott to 
worm «ttfc to industry or ftattU «sjttorlto 1» ««sia, «oStio« ï«^S«L»liS«ir 
unlrLSTTL^Î ESitLf ."US1 «Jtetwsjui ««, froa tía* to tía». It titidcrto*** vor* fot Individual rrwjaiiU« tf other heln i« not avtilabl«. 

Hl ?I"lia.î!ilf*,l,,l*d *° twßhit« ••«•ociatices ©f penoso encacad in an* 
irdaotfy flor the purpose of carrying out industrial ieUntlftoi^«?.% «-* 
on «.«oclatioti «ay ha giva« a «ront throntH the erg«Miati• ofTtol ¿Jtoiâtot 
pw»d for «very CI r*io* i by the industry tt««lf.   It is the polii» of «Msa^T 

tro lifted to reoiilr* th* formation of a ««Jmh J^SoTlh^IÎÎ^^ 
as**, research AdUttai .mailable to inêSîiTi^io^r^toîf 
undertake clearly defined research projects. •»••"»« aw e«r«««s«ts to 

îïîenS aJrTsÍKt^EL^?^^ re#tiMh ***** •«**« reUte. to patents an-í patent licence«•    CSTJO cojwidarj it iafortant trat lavan t iûnT.^1?..- 
rvosi research in ti« liberatori«« sikMiU to wmi*mwÌhiil SaaïKfî«^ *"* 
iriustrr.   griene« h« snow* ti^i* «^^.^tolS iSoÌo* too«* 
o»  these inventions wi «ore readily taken up by tekttrv »toTtìHì!ÌÌÌÌL?£L 
tovn protocwd by patent«.   Patenting of CffXftDlirvanUonî a¿lU« i^íí^üJüí 
««eh a« protecting the public intereît by ^Tîhoftliln^îionTlrî HZ?""9 

patented by others and pemltting «upervision to be «erciU^ÏÎ * î T.8? 
to enjure that new product« and procese. ÌT.ll £•¡%£%£* Äf tJT* 
Inventions Uiu¿ incompetently applied.    Patentini th». nÍI«T¡ ^^ *° th* 
fir« that  is rr^parvjito inve.ít ? «¿mJîaî ¡^unt Ì1 Sílí^ * "T ^ "** * 
fr«, laboratori- operation t. twtory iX^uJZ*?^*•^^ 
in it« uocf and thus pemitted to recoup it. ¿«vêlant expendUure?       mOVlty 
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15. The industrial research liaison section also iullisr.es a H-rr.ti.tì.l.v.    I'Miu 
Tr,à»«».*i»l Research New», which contains information a1 out   itvekumi t.ts fivn c:iuc 
research progrranes likely to be of interest to Australian manufacturers.    Tl:< 
section also prepares other publications aimed at trinine CSIKC ivseaivi. to ti* 
attention of industry and the general public. , 

16. The funds of O3IR0 are provided from Cctrmonwealth revenue by parliamentary 
appropriations from the Wool Research Trust Account, the Wool Industry Funi, and 
fro« industry directly and indirectly by way of special grants and contributions. 
the latter arc received fro« several agencies, associations or institutes for 
undertaking apeeific research project» and are recorded in a special account 
entitled "«pacific Research íruat Fund".   In addition, miscellaneous income in 
obtained, such at that fro« the sale of publications, the sale of produce by fida 
stations and laboratories, royalties fro« patents, testing fees and the sale of 
tffotwrty obtained M gift* fra« fhllenthropic Australians.    Also, for a number of 
£2Z «¡Stan has received ßracts frca overseas ettabliahaent« for specific research 
£oJ«et§et interest both to the» ma to Auttraiii.   fhe «ejority of these awarda 
harnee» fro« agencies of the Whitid Itetieiii or the united States of Anerica. 

lt.   The reaults of COTO'i reMCreb work tre »ade available through various 
chancels.   H#t .citnttft« pertodUtl» are published, together ** ^«"»¡«i?". 
of^icel reports mû ee«i-technieal F*U«W«»-   for»»l scientific pubiicata. 
?1 ^SZmàaàh» the MWtretion of flls», oy continuous and close contact with 

feT«**t^e«ft»Mtii lihnritniil»   the publication of trade circulars, news-letters 

treininV«* «Ist orfssütati« of conferences of a specialized nature. 

10.   fit oMitton to the widespread reaearcfc and development activities conducted 
br C^!tberTore forty noa-fovem«wUl orgaiiaations .upportcd by various 
l^^inA^el CO»e*ies «Höh earn' out industrial reaeerch and deviennent 
wor^lSTpSv^^ arefiMAoed, «dlni.tered and staffed on auch 
^Immtí^uT^lSS^ltl mod** loJwr-toriea erteti* in **<*<*<* , t 
contract.   CoVof^he?2t fruitful research activities is investigatior. into 
^Surtían «ro^eoe/with the al* of e*#t reduction, expansion of output per aun 
hoÄ^buSTS**•*«£**** -rket., all of which «ay ««"MP« 
ÎcîinUflc.liy orfanis.d inr..*i«aticn into «ethoda and processes, which 1.. turn 
Sp^nd upon thetum* «rgmi^ic« of research procedure*. 

10    Hitter Ite rovemsawtal nor the non-goweruaental reiwerch and development 
or^UHtoL te A^traïia appeor to fa« any ferio** proni** to ^: «<• 
^^J~iZ¿i¿mlrt*¿t  because the Australian universities ar»i reliant 
l^^^SSmtJ^ mTmm^SS^ Of «Urtiti« graduates who enter 
the fiald of tewrch« 

M^ulMd *r clo« Uli« **t«tn th. «iwwtty pro*»• »a «* te<*rt«,i 

| 
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.taf f or the Applied Research Institute      "^^^ÏST8 

industrialist, and government departments is promote^y • participate in 
science exhibitions in which the universities J^•^^ «.Sits of research. 
order to disseminate scientific fowl^^n^^t^for conducting research, but 
No tax exemptions appear to be given as incen^^8

fi^ Lual budgetary 
the universities and UBARI obtain ^J^^'^^SLToÌ th. staff of 
appropriations.    French graduates of ^e universities are t« ^^ 
UMRI and,  after a few year. £ J^1«^;*   theSaw *«* *>*<»* ">' *»»* 
a fundamental knowledge of scientific ^eJ^J» Surn   they generally recti** a 
training in their specialized fields.    Cn their reJJJ»^^^ local 
pro»otion and these facilities provide •uf^^t_^tV^Í¡S^ryieti to 
Personnel to worH in i»*?rt*\,t«SSÍ.   ^r^SpsT^» *>**• and 
industrié., ^ospee^rs, ^^w"1^!*L^S^ryini^ sponsored rtseareh 
corporations, and ^^»j^-f*>^sSSii2 mt!m*l***»-   <*«**-£» 
projects, «sl^s^s^JjfS ÎLfïïïïrSînts to technicians fro» industry, 
training has also bean provided in •^a2*VT¡,:f --,.* %^nosde slsBiifieane« 

to the country and followed the» up • J^^JSJ^ e^l«*. Division of tlia 
„de «vallale * W5**"H2L^^ Attifait* h«~ Directorate of Industries.   Instances are «any »>w»epy» cost**«» fM 
requested the Institute to setup f^^SS^^Z^ 2-*2-   ** 

Institute continues to expand its restiraos •JZ7T-**—***** additional 

tMknleal mm%cti to «» eo»wy.  n «J »"» »» •—• 
goKinMBMUy «* irlwUl» «*•"• 

__l7ÍI-,rV«l-in*i*i* dcMrtawnt, nuclear reactor studies dspartaent, BMIW «•*•**» 

Í25SSSt; and agricultural and biological applications departa**t. 

22     tSAftl is a ruttic establittont, administered bj **J^J*•**JSS?^ 
Sieh iTa Îolïcl-SaAiii« tody under the Änistry of Industry.   1*» fei"»** of 
Î^ÏLi «Ï Sii^rted OR the Beard through the ncsdaatioii of som of its 
^SSori ^ active wsSShiStrrW t«*W is rested with the Wreote*. 
$£^¿**tt* headline vario«, re-arch départit.. 

.    2>.   In the Ooverns*nfs «musi budget, the ««^ «»^»"fi^1^ ** 
the organization; the flou of funds may be regarded at regular and smth. 

s»U     In order to staff the Institute with the necessary technical persoBnel, the 
2 \   L^\**t!*raduate resources of the universities are drawn upon. 
S^ïrtetrîtSf^^nw^tnese department, for uhieh sufficiently qualified Expatriate s^ff arc «we underatudy the expatriate staff, ubo 
iS^F^^on^fSwtSe local personnel have been adequately trained. 
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¿>5.    Technical assistance received by UBAR I  trkes  the fon:, ei' <. qui^r.«. i.t   , i-t 
through the various source« of forei¿i, aid,  such as United Ilatlor.s t^vi.i.i.-tt. 
assistance, United Nations Educational, Scientific and Cultural Or.•*»!.i.;it ici 
(UNESCO),  International Co-operative Alliance   (ICA), the Colimbo i ¡at   ni A ti 
for Peaceful Atomic Deve^opnent. 

Ceylon 

26.   The Ooverratctit of Ceylon appears to be fully conscious if the n^ 1 for dcit 
liaison beteten fundeaental and «ffIlea research in order to achieve th? 
industriad asá «concede development of the nation.    This consciousness has b*-**n 
deeonctrnted ey the formation of the deaerai F^aid of Studici and fce»t?areh In the 
University of Ceylon and the estábilahaent or the Ceylon Institut* of Scientific 
and XAdeetriel stotteren (CI8H).   The latter carries out a major proportion of the 
industrial re—rob in Ut country.   Ine principal operations of CI3IB are 
conduct«* at Oftloabo and at a dal Oya »ranch Laboratory at Aefcrel.   Established 
in 19» by Act of rerUentot, CltXS ie m ìiutononcua, non-profit industri si 
insti tat« affettine ft ewe* rangt of practical technical services to Ceylon's 
sMufeetercrt, penllc te« privet« aroductlofi etjterpriw»» $mtmm% e^tneit-s and 
the teatral ntelie.   teen nrviMi era rendered en a reiataarasM« and confitenti al tea feeerel patii«. 
betis vite «f patent« te «tot client. 

27.  H» «al» «Nt of am cenciate eft 

U) iteoitte reatare» freccett, 
jWaTreeBjasji ere}   eenjeBBjajtsr^BeY   epanaasi 

els) er «•He pie ietf of tot eolotien 

ecwloeieet of e new treeeee or 
coat«, prof! tenie us* of 

of arodwetion probUe»f 

(•) 

*W9 a»»"-« 
•IfHUI 
Ktry* a fn 

lUiec* laeleelaf factory layout., eclectic« 
method«, 

neny other tide 
inelwtittgt 

(i) fiutiteli conctltatlona to eenefectMrcrei 

(il) flwiariiftt earveya ef «xUti»« fmeterice te teteect ie**t»*e»nt*} 

(iU) Mvieüai fieeettel tatftfttetlem en tJ» teeteicel eerit« of prometes 

(tv) meal laa Inj tentateti awatnrltlct» ef processes on certain lineai 

(v)  Iftftta« of e«jrtf*e»t, neteriel*, preeeeeet eü prieta; 
e 

(vi) »velejan« arcatane« 0» it* et» at* prefeeinf nee ineuetricet 

(vit)   ftntnUtwi ene teiiüui Manant ef teefcnicel research and train i mí I 

(fill)  reeliehie« Retatemi information ef preetietX veliicf 

(is)   ÜV ftteiní«! an uo«to«iat« technical reference library not ecrely «r its 
mm seeoe. en* «fee frac «te of ©tner eecrcditcd teefemâcel eorlu»rst 
sclent let«, officials an« privet« prodnecys *he«e nor* it cam b«. dit.. 
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?'?.    The pclicy-aakir.e hody of CISIR is its  Joverr.ing Board which is  an autccracvi 
board whose mtiibers ere businessmen as well as officials.   The Director of CISIR 
has the executive responsibility.    The divisions in the Organization consist of* 

(a) The research sci development division, subdivided into the chemical 
technology, process engineering and rubber technology sections; 

(b) The atnageaent engineering division etaffed by the chief «anegeaent 
consultant, raageaeet engineer, aeehanioel engineer, production engineer» seiet 
and narket research officer, industrial engineer, industrial re let leu* officer 
and coat account ante) 

(e)   The adsiclstratlve division. 

29. CM» reeeltet »art of its i»*oaf by »tatatory grtat fro» the 0©ven*ent. 
The retaining pert le derived fro* feet for services rendered to manufacturer, 
public en4 private production eaterarisee» eovernatnt tgeMlet end üM general 
public. 

30. fi» technical staff of the organisation «Mitts of both local end ftrcig« 
personnel.   At teen •* the iadlgsnoutlr remite« staff tre trained «9 tmitaattly 
to essume retpensibUitie«, «he foreign p*rma**l ere rcaJete«. 

Jl.   Technical assistance ótatela** by the orgenltttlt* ccntist« of the utitfitt 
received through gift» wear »Unterei eld fra the ¡felt«« Oft«**   Csmetm get 
the *at* roteati« of the Helta* State« of Atiericti these cetfita fata lia 
teatral ltmeretariet, pilot alasti tad mrfcshoes, «Men art among the first la 
Asia and the far Beat.   Furthermore, the Internaticeli lank for fcteorttructioti sag 
heeeloiamt (HID), »rtvided exeert assistance during the flret five years of Ite 

H 

31.  Aatag the einer re«*ereh end development activities being 
apart fttts the activitita of Clili, any h» rentioned the fellowin*i 

la Cells«» 

(a)   Reseerci on improvement of coconut, agriculturally and industrially, by 
the Coconut astear ah Institute at LucywUei 

(h)  leaeareh ca lagreBaaeet cf rubber, agriculturally ma industrially, by 
the eutfcer sesearen Institute at Agalawattaf 

(c)  Research on improvement of tra, agriculturally tad industrially, by the 
tea leaeareh Institut« of Ceylen at Taiawame) lei 

(d) tkaearet am ImecneiatM of hacd-loe» textile designs, colour 
ccaMneticms, nee wtevee «nl productior methods! »d ou other hacdlaraftt, sect 
at basetta, bamboo industries tad pevier mach« toys, cmrritd on by the Industrial 
lesearen Inttitute, Horite»*} 

(e) Research on improvement cf production mttheds of ceramic wäret, 
including decorative iteres, gleied pottery, etc., conducted at the Ceramic 
Research end training Centre, Etlsniya. 

1 

I 

» 
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'Lina 

,i -.s •*.    The Government of China, with lirait*, l SKìIìC-ì ¡r,anmr at.i   '. i-:.i 
a-ailahlt   for research and i«velopn*;rt,  krs  laid emphasis MI  '^'   tr.n,- v 
-scover new furüÜMirsUl idea»,  important  as  they are, but   i\a   H^I Lykt.- via*  iti»r 

••atioti have already dUcovre* as quickly as possible fer th.   v. tt.-m.nit  oï ü.< 
living •ttfidM'd of iti peeple and the improvement of its «cpt.ur.y.    An-ll. J tvs«nr<> 
!¡ aainl» directed »t reducing th« «cat of iti products »«id at a^rcvit.,- th. ir 
aualit» •© •• t© find ready «Xfert »trfc«t«.   Sevtrthel«»», there art iu China scar 
Leneiia, w«h ** MtaeaU üßtc*. tte« Ä%«ie tfitrw C<mm«e, the tolUet of 
Science in« th» Battenti T*4üam Utoiver.ity, which undertake work in teotecntal 
research* 

51*.   /toon« Ite organitatie*» •»d««%to« fafttftHal research and 4n»lopMf>t *»rk 
th« feU0»taf HF U a«ntic*»»4i 

(a)   ft» tei« Indu»trial ReMarch In«titute at Hsinrhu) 

(hj   Th» tei*» tWiiWi«! ftea«t »M«sWh la»tlt«te ** talfeif 

(c)   Th» ftttel fetelMfftl te* FToduct» tea*«** Incitóte at Tato») 

(4)   91» teilte t"f» teatTilKntatlfA Station owed by the fain» ?u?ar 
CorftratU» «* iMate* * Tfilstmi 

(•)   th» Ulm* àlmlnlMm Cm** fc»tet«t«nr * tettei»«! 

(f )   Th» IOMMWM tetter* Uhorttery, «w4 hy th» €hi»*« Ktroletai 
Corfcratier. »M Itttte* »t teatri**» 

(«)   Th» Chi» Tl telrt*t Moite tetetwh Wttwtory, cwwd ty the Chi»*«* 
P.trcUa. CMPfOfftâi« m* Um«»* •* «te-41 

(h)   Ite tei Chu» Ite« OwfWitl« teiwch Uteratory at ttípeil 

(I)   Ite ChlM •«nswtatior, IttettrUt U*t«4 Latoratcry at Talf*il 

(J)   fte telate «fte IWtetete iMtitute, «e** hy tte Tai*** Olta» Assertion 
and locate« «I 0» SMC* 

private 

36.   Cate, te U-l-ly *^t^^ ïteT 
research tMtttutitot will net to***"*** ^i« fe4u»tri»l *t*rct. lattitute 
organisai« fttt»» will te »^y*?**^**, ¿TZ te«*k.|»«t work.   ThU 
(una), mat* w tht «m« ^^^Jfí^S EiSTteM««* sutler, of «, 
»«.Ule Uititut», nhiah it th» «**^* ?*J? "JJ! jarittry of teorie trf*ir» 
SdMte tetreia« ttWftti«. va»«^^^ * *?^:*Stitut* ala. to 
or. 1 Kcr««bcr 195».   Stette near ^ «**•'"•££^l6J lriuBtry »4 to 
intenaify U^trll t«*h*olofiejl r««^^ T^mil ^Lm^ H»"-   Ii§ 

cr.or4lB«t« th« U»l«»*«t»ticc «f th« fo^-yew »eccuuc i~ 
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«cope of re.ewch «ter.,, to every •«¿££¡*: ^&%L*¿£X* 
awufftcturtn* procedei «Ml the usei of ^-^"^^Ì; jLt row aftUrltU, tfeii 
««.riti» the -or* of forcing«^JftEttX*^Z*«** 
field being hudl.* by the N«tio*»l *£tM ^¿^¡¡^¿^ y, «*« i^l •« 
Ministry of Economic Afftlrs.    The nor* of WW «^ *• •»«••• » 
follow«t 

U)   To undertake re—ron « induttriti fro*** «a *U*f*ti*l *f 
byproduct«, to defroif« neu industrial *welof»»it«i 

(o)   To eo-ortlMt« it« ««** with tt»t ©f »U ÎÎ*!L«- 
org«>i*»tic*a and to fully »till** «*ir H*if»** * *•*** 
duplication to the alsiaa»i 

{el   To êtti#» »*i *» *••*•*«• *** •* *•**• «• T8!!1,^««! 
public¿t frfnS In****«» ftf«ii««f *»•***!•* «wif t«fe»Mp»l 

lai   f» i*»**» t«t«l«»l »**««» *©•*!•*••• **«» •* •**• 
to public tr prWote enterprise upon w#*»*f 

(e)   To *¿U«ct 
für UM «•***? tum* 

iaáwtrlftl teU, «4 to 

ft*  fh* |«tl«ylìMSas «it hört ty of um i« 
»*U»tl»t«, et*!»«**» ^* « tbailila» «i nliMÉ «Mi «WWW»• ^^ * '* ^M '" *_J 

SîlMtit«U. ii» **f»«i«* «* w» »» **» «**• 

SB« fhMW «i» Ri« 
otrsM&ltf ii'iiiBiiWf't 
laitmtrl»! 

  the Institute Mi laboratorio« 
Uorc^ie OiMáttr, •|ft«*Mrt 

t «loetrlo»! «ftfioofum» 
^HPJPJPfJ««l*^««^f Jp   w^««^» 

by flaatcla! ccwtrtbutloM Iti»» 
t*t« -  muai if«   ta« t«i«Mi iMPf prapji iwtiwi«»«ww»   *«««   • pin    m j     M    BPJ 

>9    Tt» t UU i« ftrtSy 

tfe* tUlMur ftMMf i«W«Wi ««* fÜnm PwülliÄ* 4«t§«M«SM» «w 
tjetginitt«» ti» irti«« MMtatavrai «¡J *•* 2¡¡¡¡Ji 

fMHVtMf »ptlft» WÊÊtÊÊNÊ* gF»J»»Mg •» •»*!•• w^ ffWMy ****? 
w it« iwtHMifâ fatti»»» •*§»*•*%• **• *«• •» r^^S1? •B^i 

S rwittMìt liirtnilir, «i ttM» 1« •* difficulty 1« «tWifttaf tft» 
SwM^iül ti« lMtit«t»»t mm effort« MM *«rvt»o«. 

to bt IICfflltti4 ftl« 
after loc%l «Uff 

of •cieotiat» 4 

10,   tk» *Uff of tfct I»»tituU «msteU of 
foUcwi»« *t«fiiii»»*t» •*• f^ tfcf«Ji» J tttisiB« 
m r«»e«rch wcrfceri.   RtMireh fcrteneel itili 
fsr «rt»i« •*•*» f^HL^* *?*y T Hfî^L 
te fperfo» their norfc «fficiwtly. In 101» ti* 
«t«ff i» tfce iMtitut« «i «re««! ifcO. 

i«l     Through it« ináu«trUl *enrlc«i depertment, th« retult» of tfeo io4«ttri»l 
rei«Ärch of th« HI« we mate «rmlUble to the ultiMite u»ere, both publie we 
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private. Ir- «Hitler., Um UIM putii«!..-* u.-t:k2. ¡, .{:>> :u 
technical référence library «Web i« accessit!*, tv ii.t. i-t^t- ; 
Institute. 

U2.    The um doti not recai*» any technical asaistwee t'.r   . 
bilateral aid. 

• li i   t : 

t   r •!•.*.! fu 

¡rdla 

UÎ     In Inaiti «I» NI—Ufi« ftliey teaolutien adopted in March 19^' s< ts <>ut 
aeienti rie fotti*, ttTTrTft*t UHM li     Tn« *i«* Of *&»* policy arc ata*» i tu N»t 

{*)   to ft»**, M—ti, Ml MCtttlft, IV Äl iWroprl*** »c*«. H*  cultivât i er. 
of »eiaWft «i teUfttlfl* IHlW* til «tt «IpMtt * pure» »filiti ar.l t Watirtmlî 

fri   To mtwnm ma IftlUate, «t«fe #M ptflMe *p**i, nro*mf for«* 
traiain« ©f •ettatlfl« f*4 Ubicai airiomiì, « * te«!* addate to fulfil tt* 
ce£try*t Batto Hi Miam«« Mi tMttm, igriii>H**«, ii*âii»try *»d defw«! 

of tat Malwtt ojMOltjr, aw 
tin ttroaftii of tu *•§§« 

«^ ntlftfi within the cow try, ©# r#ftarch i<*le«tl»t* 
I« Mteptts« their work at a* to****»«* eea*twi*t »f 

! 

_^ iu«lTi*at4 iftitittive 1er «w •^«H*%i« «J* i****!«***«* 
ftibA^atâ tfUMkMâkaW» ás# Hallt  ÌHUsiajMtaftt yPP  OVarWr^vT^ W  Pw   aijwiPWa«wP*ajpaET* 

Mr *»» lldlti *f ttt «vavlrf all the tew fi t« %*•*• 
ti« «Kl tum«*«i» •* »«iefltific taKWled«*. 

Uà      ' à^ÉT, „,|iml Bf tnmt*-*— T*-* *m «"**»**«»* r*^wchhM 
7*!   *B.fi,y?^^-"-^'  ~.^^^-H!Mg Z£| ma r«a*arch I» tfeeiaW*** 
lato aitata 1 fg.ü!,^,i'».g!T^i^ «» «-*->*.   SOCK of tht» mmmtm 

!»«!Z!Z ZiMMiìSartìB cartai» tan wajfttdM*   It mm *» ••**• ""**•»• 

* inni A^b^awlt atti Ina lltifW w Vai S m» aaaaaaawaw wmim m** #"»• 

«r«acitatlrn« «*i»tir»g in India my 
*4«  Ä- ^  
t* UfU4tff»U0Mt 

f.l   -      - rf g«iatttiflc «ai lw»w»t»l lM»«^t »w» i«M*if fw»i»* l» ^* 
^.-i.Cy. ïîîîLî; ÎSî^Lrr*îlo7al la>ef^fi«« •»* Urtitutai «*.r lt* 
vtxieh hat tmftt#-a» 8««I«B» **f3*^L^Lt.târ«4 mter ti* f^letratlor, 

ef lafeftctlM Act BS ©f »6e.   H» »•»» •* «• n«ioRa¿ »^ . -* , a#B,ic»l 
li^ïiiHï« «.¡»tiemai ffcytl«»! W«*ttry of Xr4U, ..at ^ O^ieai vmd«r M» •flaaa*y arw %*»• »•»*»-«•      ^ t«v,-»•«•«    n»rtral Futi Restar eh 
Laboratory of teil», »*tlc*al HitaUurcical Laboratory, Car trai 
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îr.aUtut«, Or.tr.1 Real RtM«rofc I"«^«"*«<.,„"    5vd!r.î.a). ledi» Imtitut« for 
Bts«rch înrtlUU, Bi,:ion.l R.«jrçh ^^.A^îeïch «Si«., C.ntr.1 

£?£¡¿^?£toS £• •• IMM 1« Uff«»« »I««. *MJ*t th. 
cewntryî 

(t>|   fi* ìndia* IM Ite»»«» iMlltrttt tetóH, MU»» aftifeUited ta 190»! 

(e)   r* mtímtí, 9m* te»«*«* teatit»*«» Uttpur; 

(i|  fi» Technical hKiré Lateratorttt of tut Urti« <***«* **te CisMtta», 
Calcutta* 

(«|  ft» faateoiogUal tef*tren Laboratory et ti» fedite Ctetrt* OD*** 
, teste?, ftettUd I« 17&1 

(f ) tu« feawct* Laboratories of ti» 81U me Art Silk »Ut tete«* 
Association, fwn4c<t in 1958| 

(gì   fi« Ctetet* 1*9**+ featttut« fur Villa** Industria« ** WtrdUj 

«turala, «Iti» (h)  It» Central ©ü* teteirc* Inttituta mm* tte Coir 
» im* institute in Ve*t tenait 

(i|  tettarci» lastitut« ftr tenrieuitur« i» test tenga!, %••• •** 

a?.   In «Miti«», tte following «•-ich institute* trt Maintained ty tte 
ftrectorate of Ifiduatries, goverromt of Weft teftftl. 

(a|   Tte tengil C*r*aic Inttitute, Calcutta, founded In 19»1| 

(b|   Ite tene»! T€Ktil* Institute, terssqwre, founded lu 190»t 

(e|  ft» terte»**** fexttlt Institute, terfctspor«, founded la 19Wl 

(41   the Till—trial Research laboratory and Bengal famine Institute, 
i» 1919. 

m.   The CS» I« a public eatteliateantt iti administration U vetted in tte 
a«v*rnin¡* Body, of whidi the fri» Minister it the President and lAich ti ©omfoaeí 
of «inert scientists, industrialists and administrator».   Tte Governing Body tu 
tum is advised by the Board of s-ientific «id Industri»! Rei«arch, «bote stateri 
are scientists, industrialists and representatives of goveraaent department« 
interested in industrial research.   Ar. expert technical conaittee assists the 
Bcari in its work.    The Beari offers advice tc the Governing Body on proposals foJ 

-IX)- 



4 

J 

instituting specific research; study of crollar.;; concertai..- \ art <ici.iar  \v v .•  :.¡ i 
industries in scientific institutions and universities; i «t aH i¡-:x.» id  > f r.vi ar •"' 
institutes; awards of fellowships, studentships and  scholarshifij;   ai i .j- '¡i'W- 
studies and surveys of indigenous resources as ar essudird \i\ Limiaar.v  U> 
systematic investigation in particularly important fields oí ívsiaivi..     ihc iv ar i 
is also assisted by twelve research coranittees dealing with various ¿ci< >.A it'i •• ai t 
engineering subjects.    A central secretariat has been established at cYIK 
headquarters, New Delhi, f5r~purposes of administrative co-ordination.    Ai art   rrnn 
the secretariat, the publications and information directorate, the national 
reglsterTSÜt, the pifents unit and the scientific extension service unit lum-tun 
at the headquarter« of the organization.    The Ministry of Scientific Research and 
Cultural Affairs provides the administrative link between the Government < r 
India and CKR.   Tna Director-General, Scientific pnd Industrial Research, u:• the 
principal exacutiva officer of the CSU» assumes executive responsibility for the 
organiiation.   Rcfttreh work under the Council is carried out _r. its own 
laboratories, institutes and other research ur.ita and extraraurally in universities 
and research institutes under a grant-in-aid scheme. 

U9.   ft» ttwntytlx Ubor«torie« and inatitutea under the control of the (SI«, acme 
of which hare attached *a#a*reh stationa or «AU^CIO» centres, are distributed 
thjouaíout tHa country.   Of these Wbaratoriaa, the Hational Physical Laboratory 
«TSTlrtioBrt Obendoal laboratory stand on a apacial footing and ****** 

> on i«**«* of fNHV* *•** *» iftáuitrUl **mx*mrt aajr»tole.   So« of the 
otheVlabortAcria«, m thtif tan tatf», at« eagüH i* probleaw of ißtereat to 
«rîioiSinSÏÏi«, ittíli t* Art. I**. <*«••» «**» and ceraaücs, leather, 
t^dln^ aaTroadaj ¿hile itWaHlfl« «^w**m« raaearch and yet other« 
i^SSfS «Its ***** of industrial development in varieu« regions.   These 
iSoíatortíTare «*£«•* » «••* which does not come under th* purview of 
uMrersitiea or indStriea.   They furnish foeilitiea for teamwork in research 
TÀ7ÂWÎS f*ìSSt^toit tovìatlfation».   other activities of these 
£¿£*o*Ut ^S*off*my of rtS«a*Urirt aonrcaa and work irtaUne to 
itSardTaîalpacifirationr   Moreover, they render technical at* stone to 
ÌnS^%lsr«iSthr»Wf4aioii of teattng fftciliti«. and through 1 ai sen and 
Ì^SSmlSSr 8o»%Tth- conduct *-%^J^^.f¡¡2^ Tacf 
«dkiaeta fa* the benefit of technical personnel employed in induatty.    Each 
Sf2îï laLa^aaTfaM mm**i* cSecU rwponaibl* for its control and 
^^fdÍSe^^^^TSitiwKof the ruEa, f*t..l*ioi»., u* directions 

the «*eoutiv* «tmtrol of ft itr***** 

«A    «a* «amati efeaelv »Usfcorates with UM notional councils for agricultural 
«d JÏÏcaTre LroT^t aíafcT^^. «it* the India« Standards Institution 

and accessories, finiahad pwdwrti, «ethoda of teatine, etc. 

M     a«*!«*, itMt ham bam taken by tht Council for the promotion of co-operative 
^SSZS^XS^   It aaaiat. industries ^^   J 
research association, by giving technical advice, preparing plans, framin,  r       , 
regulation« and by-lawa and procuring «feriáis and experts Ja^- "J" 
alio provide, financial aaaiatance towards both JJo capitaa ani J^• at 
expenStur« of the co-operative research associations, of which ther. ar 
present six in the country. 

*. «uh th. W..1. of «a««» •siîisïîîu?îr,3sîi^ i,f "-"r-r"' 
increasing year by year and reached Rs 67-9 millier, ir. i>ou i^x. 
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raret th..  . xF-r.-lituiv , which err...   frur. y« urly tudretary appropriations of the 
Goverr.rw r.t of In-iia,   flow ir. with regularity. 

VJ.    AS the Council has established t national Rt.jister Unit and maintain« a roiter 
on tlv availability, qualificatici.* and experience of scientists, engineers and 
medical "••rsonnt-l ir. the country, it does not face ar.y problem in regard to 
rr eruitment or staffir.r its laboratories and institutes. 

«Á.    The Cour.cil pays particular attention to the need for developing results of 
researches and proring their comercial feasibility.   Separate industrisl liaiaon 
units are established for each laboratory.    The liaison officers maintain contacts 
with chamber* of commerce and industry» industrial and traie associations» 
government department« and other users of research,    Problem« of industry are 
analysed and identified and brought to the notice of appropriate laboratori«« for 
advice  a»-id, where necess&ry, for Investigation.   At its headquarter«» the Council 
maintain« a scientific extension service unit to make use of the available 
scientific knowledge for the economic betterment of rural and «uburban communities. 

I 
Indonesia 

55. In Indonesia, unde* the *ight-ye*r national over-all development plan 
(1S^1-1S^9)» a definite policy ha« bean lata low»» tamely that, M a prerequisite 
for a large-scale development, research must be «arrie« out «Jttsnaivslyt mi ill 
rasaaveh activities performed by the government departaaets ma higher educational 
institute« and universities must be expanded.   In 1959» Indonesia, fea* about 
«ixtv-five «eparate scientific institution«» tve-thirds of which had Um founded 
by the Netherlands while ' ae remaining one-third had be«« founded by the 
Indonesian«. 

56. The sreat majority of research institution« in 1959 were operated or 
supervise« directly by the various minis trie« of the tovawaant.   A nuotar of 
large foreign Industrial ecapemies had laboratories» but §11 except on« were ussd 
almost entirely for routine testing in manufacturing process«« or quality control. 
the only private laboratory operated by a sind« company performing see* original, 
research vas that owned by the ftandard Vacuum Petroleum Mid at Suofti Seröse la 
South Uuaatrt. 

5f,   h Council of Science in Indonesia (Ï2PI) was established at Djakarta la 1956» 
Tim tas* of the Council 1st 

(a}   To advance and to proaite effort« and activities in the field of science 
serving the Interests of the national ir. pirtieulsr atd the interests of atoas 
and mankind in generali 

(b)   Cn it« own initiative or upon request» to advise the Qeosnatst on 
problem«, project« and activities       3tins to science. 

50»   HXFX is an autonomous legal     Uty established by «tatet« under the Minister 
of Education.    The Executive board cf MIPI» which consists of nia« neaber«, 1* 
the policymaking body.    It is assisted by an advisory committee of forty «embers 
representing the natural scitr.ee*, cultural, social and political sciences» and 
scientific institutes or foverrcert office« operating in scientific field«.    The 
officer with executive re«pon»ibility for MPI is the Executive Director. 



'•'Iti 
in 
at loi.;; 
Vo-ly 

• .    MIPI,   ir. principal,   ioes  not  its» li' a ìrr.ir .ist^r fdn'lti'  : IV.U.M .• •..•   .•• 
ir.vrlve performing research managing inst i tutes, etc.   Htwtv-,r.   it' -.i r> .•  -nv 
'.r.jtttute   is not in a position te  take any action that   is r.t.«.-'.-^ar    i\ v «.-i r..;-..•? M 
r- ¿t&rch,  MIPI  Steps in.     It   is ti.us a body te  ri culate   e« -ci. rui u :   e:   ;>  v. . .;.t:.r 
tisis ar.d to activate projects in the field of sciano«-.-  in  Tt k-ntsln.    r..r,;' rt-.i r. , 
'iri  ices not interfere in the internal affairs cf soi. tit i l'i e ani n-sonivi. 
Institution»; ar.d, in turn,  the universities and these institutions rn-o-ni.-.* 
ae the highest agency in the country in matters cf scientific cc-ot» rntin .    r 
also assist« identifie organizations in obtaining needed fquipment ari ¡uhli.- 
ani serves M ft centre for scientific documentation and information.    Reinr o 
favoured in budgetary Batterà, it usiate research provecta, divine priority t 
applied research.   During the first half of the eight»year plan, Mil is to 
establish «even research institute! in the fields of chemistry, physics, iteoiory 
and mining, metallurgy, electronics, biology and social economies.   Their work  \B 
to he practically orientate* to problems of industrial develop«rr¡t. 

OC.    The following are the existing institutions which perform research, work 
relating to industrial research and developments 

(a) Hit DejartSMTt of R«search and training Institute, established in ìytf et 
Djakarta under the Meister of Industrial Affairs.   Its tasks consist of 
experiments with industrial goods, lit particular concerning the ways of usinr the 
raw materials available to Indonesia, the development of »emifrceessel and finished 
good.ij teats of indastrlal products for quality! patents and standards; scientific 
ir.formation and ecceultatiort Industrial training; 

(b) The Industrial Rereereh and Development Institute, Djakarta, which 
conducts reaearch in industrial goods not within the Jurisdiction of other 
institutes, e.g. vaUboard» resins, tools; 

(e)   Ih« Chemical Research Institute, founded in 1<$9 at Bogor.   It has ß*wer. 
sections, namely, for testing, photochemistry, essential oils, agriculture, physlrr- 
chemistry, cellulose and training of research persomi!.    Its taak i« to help 
prensóte industry by providinr advice concerning processing, by settlr.;* standards 
for producta   a© that industries concerned can make improvements, rnd »•• Ir.spwtin»' 
samples in order that ntceaaary measures can be taken; 

(d) The Materia*« Reamaren Institute, established in 191? at handur.p.   Tr* 
functions of this ir,**.ituto art to undertake reaearch and *.© tes", imported material s 
for technical application, and Xndonccian materials for use In local industry and 
. xportt to provide advice on production and utilisation of material« for vai loua 
industrie** and to perform research on quality, utilisation and develo-»tnt of 
materials, «specially thooo of Indonesia; 

(e) the ÎWCtil* Research Institute, founded In 1982 at Bandura Tt has under 
Its wing various sections, such as spinning, weaving, knitting, ready-made clothes, 
iyelng and fini shine, a teototcal laboratory, a chemical laboratory, Uxt?le 
printing e*.4 a textile collag«. Its tasks are to provide information and advic« to 
small industries, «specially to cottage weaver*; to test and inspect textiles, 
textile fibres and weaving requirements; to develop and promet« improvements in in* 
manner of working and in equipment; and to train textile experts ari workers; 

(f) The Ceramics Research Institute, established In l%f> at Bandir.    Its 
Rur sections relate to ceramics research, glass research, trainine ara t. chr,i-n, 
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atclstare»   and oxter.cici..    Its f .r.etior.s arc to undertake research in the production 
or various ceramic aid ,'lass products; to provile information and advice tc new or 
small  industries;  ani tt  train ceramic technicians; 

(g)   The Leather Resetrcr. Institute,  founded in 1913 at Jogjakarta, has six 
sections, namely, a rtsearch laboratory, analyois laboratory, pilot plant, «id 
technical information and training sections.    Its functions are to undertake 
research in the various processes of tanning;  to perfora chemical and physical 
analysis of leather goods; to conduct courses en leather tanning and handicrafts; 
and to provide information and advice to leather cosíanles; 

(h)   îhe iatik Research Institute, established in 19*9 a* JogJaksrte, hii a 
technical section and a laboratory.   Its main tasks art te M«* ways of perfecting 
the batik process; to train prospective batik businessmen» and to provide 
information and advice to batik industries; 

(i)   The Institute for Rubier Research and Envelopment, founded in 19*1 tit 
Boeor, ha« six sections, i.e., a reaearch depertaent doing general rasa arch, natie 
research, latex research, preparation of ruotar and processing of rubber; a 
development depertaent relating to general develcpaent and technical developaent; 
and dcpart»enta of information and propaganda*, economic anelyals and docu—ntatlon. 
It ia assigned the tasks of developing through research otturai rtfboer iato a 
competitive industrial raw material eonfominc to specification* end eontaialag no 
contaminations; promoting world oentuaptloa of rubber by «xpeadiag the range of at« 
utas thereof; providing information and advice to aanufaetaret* of rotear predoott! 
and conducting a court« in rubber technology! 

(i)  the Standard-Vacuua; Fatroleua MeatachepplJ Kroate« Laboratory at tonga! 
Oercng, South Sumatra.   It has a quality-control section and a research toot5on, 
including a pilot plant.   Its tasks are to test samples of «vada and refinery 
products in order to enture that standards are net; to fata now petroleua products, 
improvements In existing products and metheda of producing products ffoa tha 
varieties of crude available. 

61.   All but the last of these research institutions are Oovernaent sponsored.   The 
executivi .responsibility of each organisation is held by a director, chief «r head 
of the institute. 

©2.   The urgency of national development and the slendemess ef tha resources 
available have to far limited Indonesian research activities to areas of direct 
concern to the Government.   Owing to the very fact that tat existing, rateateti 
institutions are Ocverrxent-owned, a regular flow of funda baa te ta enturad by 
the üovernaent in order that their work nay proceed saoothly. 

63.   Since the educational system of Indonesia until vary recently wat net designed 
to produce professional or scientific persona*!, and in view of the relatively 
great length of tiae required to tralr competent research personnel,   scientific 
manpower to staff the rest arch institutions is still very United in relation to 
the basic needs of the country.   Many of the research institutions are barely able 
to coite with current programmes of reserach, let alone undertake new research 
projects.    Most such institutes have an adequate number of trained intermediate and 
skilled personnel, but they lack the vitally important senior, university-trained 
staff members with experience in the work.    However, the situation is gradually 
improving as new graduates are turned cut by the universities, and it has again 
become possible  for some institutions to wer?, or. research projects. 
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ñL,    Mainly because cf the  shortage of forcier,  cxci at -.'*-,  the  •• -t,< . iv\  ii.^t i t,.• ; ,i..' 
have found it difficult in  recer.t years tc irr.port  new ^ qui jn.tî.t.  e!. r,¡ >•-,:*.  ctü. r 
laboratory materiali and suppliée, and referen et- Koks; ai.d they have lad tc  :>.;. 
to foreign agenciez and international organizations for technical ns:'.ist:ü,\ .    er 
this purpose, donations have teen recei-ei from individual  uni ver »vit ¡. s, ti..    Lit> : 
State« of America, the Asia Foundation, the British Council, the Joven n.ct.t« <f th< 
Colombo Flan countries, the United Statea Eccncitlc Cc-eperatioi. Admit, i s trat in   - 
International Cooperation Administration (ECA-ICA) line cf agencies, tit  Kord 
Foundation, the Rock«faller Foundation, the United Statea Information Servio.- mid 
several foreign diplomatic and consalar posta in Indonesia.    Amrng internati« >t ni 
agencies, technical asiistane« hat been provided by the food and Aprieuiture 
Agency (FAC), the United Nations Educational, Scientific ana Cult-»ral Organization 
(UKEMO), United •atiSBf International Children's Emergency Fund (UNICEF) and the 
World Health Organitation (HHC). 

65.   In Ira«, M a toaual to the FlrH Seven-Tear Flan (19W*-195«>)» the programe 
of industrial development laoltaaatoa by «»Iranian Fla« Organization resulted in 
th* estafelisteant of Muy industrial concerns, thirty of which «ere state-owned 
and th« reit unter privat« proprietorship.   Again, mOm Urn Second Sever.-Year 
Fiar. (1999-X96e), »lth an appropriation of 15.1 p*r cant of the total funds 1 
all«*at«d to toa dcralopaant of industriai osé «tuet» aany iwnr factories wen 
established.   Ir 19È0» * «Ma *•**» of industria«, lar«* atta asavll, had teen 
established ta foUoval 
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ÎABLF   1. 

Number  and V/ies cf industries established ir Iran 

Industry 

Fruit drying 

Canning and prefiervation of fruit and vegetable« 
Rice-milling 

Sucar factories ani re fineriti 

Vegetable oil extraction 

Tea processing 

Alcoholic drinKe 

Hon»aleoh©lie drinks 

Cotton spinning 

Cottoti weaving 

Integrated cotton spinning and weaving 
Woollen textile! 

Qunny «««ring 

Silk weaving 

Say-milling, weed ereoaoting ana furniture 

Flywccd 

Leather tanning 

Rubber tyr> r 

Pharmaceutical 

Soap 

Hatch 

Fttrcleu* refining 

Brick manufacturing 
Cenent 

Number of factories 
kk 

lC 

9T5 

15 

27 
82 

22 

33 
22 

352 

29 

k 

2 

m 
k 

19 
i 

'¿I 

a 
395 

8 

66.   A sum cf $USl,63r, millior uas eanoark« ! in the Second Sever.-ïear Wan for 
research laKiatcrieß;  and, recently, an Industrial Research Centra has been 
fcstahHsht.d un4er the Ministry of Economy,   letalis regarding the organisation 
pattern cf this cer.tr« ar<- not yet available.   So»e fundaaental .identifie 
research work |*rtair.inG to industries appears nevertheless to be undertaker, by 
the Faculties cf Sci«nee ax.i Technology of the University of Teheran,    the 

rîr^n^r1,?"/;1 í*"*"* &Uo 0Wli má 0V*r*Ue •***»*.*• «search laboratories 
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^7.    Ir» Japan, owing to the limited *ncunt cf *t.-chr.i<;al r< v   ~.ivl    u >.-   i-.ru     t!.- 
¿kcond World War, there was, at the end of hostilities, a wi i»   . ;u  t.t\.-.. i   t!.. 
rt search activities cf Japan and of the advanced countries.     To 11 i í      »i:- ,:.\ 
the early post«war yean, industrial development was acedcrn.tr ì tv '.tili .ìv: th. 
scientific and technological resources of the hiehly industriali: « i , cut.tri. t- 
through a system Known as the "induction of foreign technolcry int<   Jajai" which 
involved contracts for technological assistance.   This induction was iom  » v 
purchase of plans and drawings, employment of foreign technician» and troeur. tr.cT.t 
of technical information and data} it contributed substantially towaris th« 
technological development of the country.   Such technological tif -ups openea up r.cv 
spheres in production techniques t© bring about improvement in the i^my of 
producta, economy In raw materials, increase in yield rates, simplifid processes 
and lower costs.    Gradually, at the Japanese enterprise! rrev larpcr, ironasim' 
importance was attached to the promotion of rta#areh.   Existing research faciliti« s 
have bee» improved and adjusted in order to raise the nation's ov^r-nil standurda, 
with the result that a new and creative research syttest has been established, 
thereby permitting the previous practice of inducting foreign technology to t* 
abandoned stags by stage. 

£6.   1tm¿, In praaent-day Japan, industrial research organisations have been 
sponsor«* net only by tha Oüvarnment but also by aany lar»î" industries,   with th« 
growing coo&am* sod ttrengtbxntd industrial foundation, Japanese industrial circles 
ara becoaimg vary «stasi ta further improve the nation's technology by stages, for 
it is Ob Ita naidy davelufin« taahnology that Jipan*s hopa for a higher rate of 
economic fratta ieptnda.   Barlfi« tòt present boom, attempts are beine «ade to 
«statuali research lahoratorita, increata the number of reaearch workers and seek 
aateriela for fatala aja«   âeeeareh investments for technological development 
totalità afcout flft67* ssttUos in 196l, rtgiattriag a remarkable aixfott increase 
over tbs UM «€**••   «A» tUm$ Uewevar, tufares »favourably to tht amount 
spent Ü» tha Ifeltas ttatta of lastrica, namely $»12,509 »iUion? and it is still 
1-2 par cent of toa total aale a, though many «.tarprites hope to brine this rat* 
up to 2»5 P»r etat in tat near future* 

-"•9.   Far tha firat time in the history of Japanese industry, th« Hitachi Co., Ltd., 
estabUahad in 19*1 a cantra! reaearch institute under private sponsorship; today 
aimest every larga rmufacturer has ita ovn research organization.   In U>*B* 
organisations, «ngineara, »ciar.tists and teehnieinns are engaged not only in 
reatarth «ora to improve the ojuality, performance and ie»ign of products, as w* 
as tha technology and manufacturing processes, but also in bawie rtsearon in 
industry ao aa to ttUblith t constatent waaarch system in each «nferprit*.   ih«. 
«panale« of tha research s*d development activities cf these rt search »natitutions 
i« chiefly aimed at improving the quality aa well aa the *ua*tity ^ •»"^»fjj 
ïroducta, ao at to place Japanese products on a ooofetitiv* footing in **•*»*"*> 
export markets.   The reaearch laboratories of Japan«»« industrial undertaking or._ 
paSraiTvary much on the .«a Une. as thoas of the Ur it,i state, of *.,*«.   it 
may b« aaid that Japan has caught up with other advanced o «trita in the field of 
reLarch for technical dtvtloimtnt and that the country   s now r.ady t, an-a*-    u 
scientific and technical talents in cultivating and dt wiping *v-r. .«.»AO.«. ii*.-n... 

70.   Owing to lack of apace, it is not posaibl* to des cr}k%*" ^u"th,¿# ,...„   H 
organizational pattern of all the research laboratorio ir Japan,   but   to    . 
cenerai picture, the organization of th- Central R^arch î alitor./ d T.K./ 

'11 
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1  • 

-h'ïrnw    ît.i    (TCCHIBA) and that of the HHK Technical Research Institute will U 
tit ü     'exa^if of"rial research sponsored respectively by P^^f* 
»d the Government.   The Central Research Laboratory * ^* S\?5 2? in 

£«2«r 1*1 and is an all-round researchinjtitute ^» £ »id^ £l2U 
largest of its kind in the world.   It is housed in a *w-atorey •"» »"*""L-rch 
ìiS a total floor-sp.ee of 27,028 square metres and *^^^£f • g^ETÎT* 
roä. with various eiperiaental apparatus and ^^'^^^^¿^ 
perfectly air-eonditioned at a temperature of jftortUr** .^^^fjL 
55 Per cent.   Secondary air-conditioning is "?%**•*^Zt^^T 
2imli.ii« strict control of air condition, including the phy«ie«l swa«ir«sient  
Sïï   ^e^^iTroom   sound experinantal roon ana «leotron tuba i-asearen roo«. 

P^r^eTof «atter, «etallic ainerals, inorganic *»*"**> °îiïS§.^S£f ' 
iïïE?+n*~. electron tube, electronic ^•^•^£^ *tíÍT^SNM 
energy, i*chinery and instrument«.  »• r«a«*reh laboratory ala© fe** • i«ll.sto«*ed 
library and »echenical engineering room. 

71.   At f««hnlc«l Research Institute of » (Japan l"**?^*""1"*^** 
¿«te non-cc^rci.1 broadcasting oration in J«^SL^tíSÍAÍÍlÍr 
1930 so tant the results of it» researches could be utilise* by aywm  
ÍOÍMíM concerned with the production of «loctronlo «W**^ J*j*!T«gg 
refreí institute oonprlse* ai« section«, **»•»*• *»f fi!*r^,!!2^!atfmr 
research section, alaotw» tabe taction, toloytotoa «««UP», jf»*?*»* %%%+ 
ami investigation section.   Äs sound research saction li «togagnd to ta» «W«f_ 
scu«d-e«lUing equi^nt, Illudi* «icrophoa««, loud syotfcfs, t^iThooa* asst otfcar 
.lectrophosUc instrument.,   «to radii» >»«y^L^^1^^tg^^,,i5n**> 

ocssuoicatio«, laeludlng radio and t«i«vi«l<* bruiting, radio»raoaiwt, ato. 
As rogaron the latter, the Institut« has boor, •skin« effort» to o***10? £7*1^* 
hifh-oualitj reçoive» in the interoat of liatenera.   9m raaulta of atudiaa bovo 
ba«n made public to assist in the improvement of rmmlo taohaolofy.   »t •*****"* 
tub» scotio» io engaged in tho study of i«eg«-rec«iving tub«« and tha dovmlopmant 
of translator telavioion.   Th* television caotica it conducting rooaaron oil 
naenetle recording of picturaa and television transmission, televieion transmitting 
q<pjipnentf *»lkie-talkle e<pip*»nt, etc. 

72.   I» addition to the large number of research laboratories mlntalnod by private 
undertaking, ¿«pa» poaaessas many Ooveranent-sponsored reaaareh organisations, 
son» of «hieb are as follovst 

(a) Hi« Agency for Industrial Science and Technology, fstyo, «boa« ««in 
duties are the co-ordination, propagation and practical application of racoltn 
of research conducted by attached laboratories and institutos i ancourogeaent of     ^ 
research activities; and other services in the scientific promotion «ad Isfa^ovmajent 
of manufacturing and mining industries.   It was founded In 19*6 a« an Independent 
agency directly under the Ministry of International trad« and Industry; 

(b) me Qoveranent Mechanical Laboratory, foKyo, vhose chief functions or« 
trial manufacture of machines, technology of machining and forelng and researches 
on improvement in durability of machinery; 

(c) The Govemi.-.ent Chemical Industrial Research Institute, Tokyo, which is 
mo inly engaged in research on analytical chemistry; on high-pressure chemistry 
and on chemical reattore; on the utilization of sea-water; and on disposal of 
industrial waste waters; 
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(d) The Osaka Industrial Research Ir.stit... , Cr.p.,«, ^  -a.: i:u ,. M ^ 

-&ÍTS2AÍK :rÄÄ'»"'' - <- ••  
" • material» for nuclear reactors; 

* .*«« B**«»reh Institute, lofcyo, engage! in rcucarcl. tn  nlo i.cl 

( »   <n» Ttttil. KHVOt fcltltute, Tokyo, «hich conduct, recarci, o,   ti» 

.   ..,* 4     *,*„*   lAioac main functions »re rwecareh 

research 4«p«rta*nts. 

•h* larca it «MOrtlC« Of ti« nwionaj. *PTO7~      . Î      -« 0f 8om* ßipiiificör."  ana 
S! •Tin« rS^ ••*»«•    Manufacturing 1«^J*"*^, „4 on the «..uracfir- 
« fS£¡ «^^"MÄ,Ä. *£2- A" industrial ^ 
of luch COfiêW* $*** *• ^y*««1^ ^ÎÎIÎ îîîiJÎr   eletretter, clears, MBCíIU, 

notai orni. aot#» ocnf«ctionery, wneiw, «"JJ - ^tae-wakU^. wftor VOM*^ 

.ni 4««lor«mt KorK, » th.; 4»»«* •"IW 

«mlqrt m -«ne* —«- rj«œwt.rv, .,.«•» 

M.l«y.l. (*» rtlU to *f*rì « "«c«rch r. ,,.„uh.   H•«T      » 
org«i»tl=r.. 1* other «*££«£ ^.'f^t. hïd cxf«."..! W f^M».  '• •• 
the 1959 ltvel, reinrch fmciliti'S 
by 1959- 
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t<r. rr-i'*rcì  T»'sr.izaticna reletti to 
,'..    To describe  in r., r,-   Kta il ^^  ^f^ '¡^      foan4ei ir. 1023 and situated at 
industry, the RutHr Rest-arch *f tl*ui%^ '^private research body ir. the country, 
Kuala Lumpur, may first te •ti*ed.    Ih    Pnl,- P ce„ 0,  ^ rubb,r 

it is rur. under a director with fundV ";*£""£ ,„ wl^ the British Rubber 
produced by ruH*r plantations? " «Mjt »£j ¿Je^er fcevelopiœnt Board of London. 
Produces Rew-rch AaaocUticr ani th. Br^J ^^ cheSc«i divisiona, » 
IU institut« includes ^'^^ ar4^ ncW« ***«"* "gZ"    ? 
experiment station, a statistic* sect *« E -¡¡¡¡niea, such M JwO^» •*«*» •* , 
keU I« cloae teach with the lttrfï*,^125Soîî^ for retint quality e«trol 
United States Rubber, *M*h have ^^^^Si a« research «i i*od«tion, 
ari fundamental reiearch.    It is e^*€e\f*U;L rubber tree, of the rttbfear plant 
including that ef th* physical «»^ro«»t oftb. «g£ ¿fe cnM r^, teatini 
and of its pertti research on product *^j¡£%*¿£ £4 Wehnical «ivi« to rubber 

by çovemment enaots»nt. 

<a) hev te preduce it» greatest poaaib J« "»"^f (^^to^STtl* tiat*r froten 
poetitele ti*, under & auetaintd yl«l<* •• ««** tna *D/ nw w 

te the beat peatibl* advantage. 

78.    If» the field of mining development, there «xitt« m „j•^•-    , 
L*.ki4rii#fi i« 1955 «Mí s»intained by the teologica »amy B^%rT^J*J2*á'twr established in vr>j    "T^Z?   *u- yu».^v rf Natural Reaourcea.   It !• ÏVMÊM*** «y 

7Q     Oniw tu th, Govern«^'* policy of appointing MâUyii»   n**«£! * *¡£? 
îittiSS   the   »patriate personnel which «taffed the »«^ t»*"**• ¡f* 
a?nt away', Sth thÎresult that, in 1959, every intUtuU teritoJfM*«« 
Zlr•Zmw, eapeeially as regarda aenior ataff *"»»*•   »Ottgh ^«¡T 

f*1     iSï SlSiia.   A tóStÍon to th* proti« of «^-•ttffUH «• çrtUU* 
îoJrfS ÎARw i ftî Sicîl. other ïhan United ttngdc» tnmugh •** 
Î^înatiOrirorgiiîation. a« th« FAO and the Cole«*» Plan. 

• „     a.«! .tance fre» outaide va* sought by the research institution» hy îsty of 
?; ,^/torS-r55ie»tlflc periodicals through on exchange of publioatlOMaftd hy 

ï îïlSr   Prîor u> iLSndence, importât capital grants had been »rovidad by 
ir-i iU i K?rWcï. Si«.iÍl r'vclo^it Fund; wh.reaa, since the attainjant of . 

'itr    ¿Ire, ìncrVasing aasi=vancc has Kar. or-Uir.«* through the Celcrtbo Plan.    Aid 
•    ^cbîiïS^lbïarief, includine tue ccntribution of scientific vori«, h«a bean 
i vi u ¡ V" t e I7à Foundation mi the United State« of America Information Sarvice. 
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Ihe rate of expanaior. of research it: I.'ev Zealand rad \wi: sicv. M:..I  i*. is 
significant that In i96l iti Oovernnent ster.t only half as wt. as Aur.trail.'; i-r 
research and development, representing C.I63 per cent of »-roas natici ni j-rc r..-t. 
Recently, however, a policy for intensifying the industrial research pru.-rnrcmr 
has been adopted, B*c©*pnried byvth« prevision 01* additional funds ont faciliti, s; 
for research. 

82     The cantral organisation for the conduct of scientific and technological 
research Is the Council of Scientific and Industrial Research, established under the 
Minia^r-in«Charga of th» Depnrtaent of Scientific and Industriai Research (DtílR). 
The Council consists of a chain»» and not »re than eight members, two «f when art 
government officiais, while the secretary of the council bears th«» extcutivt 
responsibility* 

83.   Under the Council ara twelve divisi»* dealing with ani«l ecology, th*- 
Antarctic botany, «r«f research, entomology, fruit research, geophysics, t;rassiants, 
«oloaieai mm, plant disansas» plant cheaietry and niant physiology. 
!!l!mSliTrSiirTr^'— M*U¡HU*e relatin« to industrial reaearch and 
devalMMBt bam alto too» established under the aegis of the Council!   »n applied 
«Itbasmtlos Sboratory, the Auckland Industrial »evclopxent laboratories, the 
%SSmUfcSatoryTtb. *o«dntcn Fhysioel UboraUry, a fat. research l^rjtory, a 
^SSmS^SSm a tereco research station, an institut« of nuclear »ciences 
and ft «feat* nMNs iMtitata. 

Ok.   1» attltlftft to tte research vat* carried out in the above institutions» the 
council reccsaerito annual grants to research vortare is the uni/er sit ics and   the 
ei^L^Sauî rïïiîr^^iatlon., so as lo oaoorrags research, frequently in 
VStJSrZSnSi to thVaain procraaw «f tí» Department of Scientific and 

^i7iuu^liii^a«ai of research and scientific service. 

ÏSa^ASSc^^ rJSactlb-i.. such funds hein, 
eredita« to »1 special ««posit account. 

A*     T- r.n.iiir    tkure has BOS« a Steady Upfoveasnt in the educational 
f ¡iiSa2S2 «73. s^tmc^e^l^^ortion with doctoral degne« 
SÍÜÍÜf*£! Íft ~/-«t4^1910*5.* Per centi« l&h and «w *> **r "•* increased fro» 0.0 par oso* »o AWSW *» *?•«> *** 1JLiiri,ai „ first-class honours« 
of scientific roncateli parasol no» have a doctoral degree or nrst-c«as 

Bureau provides a cantral library service ***" r~?7L,      ierifiin<r, book ordering 
index of toicntific translations, cataloguing» *•*£•"*£* f a tSri«al 
ar.d assistance to branch libraries.   The Bureau also "J^g *,££•)~ ,kfctoc ,,y 
information action, a public NIMIOM action, »J^^B„ «rvic, i. 
service and a cartographic section,   »rtofjrj ¡JJ^^o teepï in elos, touch 
maintained under the senior scientific liaison om-Ji ¡J^^j^ ^ 
with scientific research organizations both at home and abroad, r.a 
international. 
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•t.fir. 

^    •»     rv  i. -ìw-tries.   both private  airi  puh li e, 
, .     i,,  Pahictar.,   the   production aetivi :   ol   ^"^^      piatir- to ir. lustrini 

„,„;  i,r,..ly haraperel by  the  lack of ^C!^U^^ f;^t^ nrsf Five -Year  Plan 
„.„Urial, and processes  at the  time PaKx.tan  la    ehed it. £• of thc 

(h//,-i,,C).    11.«   Mar.  therefore  Pr°Vi ^J^.^^,, industriaI Research  (PCS»), 
lai crateri,, of th, rakistan  Council oí  ocient  ^  ^ £ t    th,  work of 

v;Uh chasis on applied  recare ;   in t h-t    lor ^. ^ ^ ^  gnd 

il., a»,  lai oratories snoJ1 I >.onsiot o    ce aia countries and adapting those 
initiations of research entre, m ether.ieVel°^ c^"^Btrial research are to 
r,sulta to local conditions.    The laboratori,, eneaG^on  ini   ^xal t 

Y,   re,-arded as productive,  functional parts of the ^r^ s ^ effect in improving 
faciliti«,  and their n.-Its «re to ^J"'^ f    vXrt in industrial 

, t*.      v<«* »i»n  (VÓO-l^) also stressed the need for industrial >',-).    The Second Fiy.,-Year Plan ^ ^oj; axso      Q f     the developMiit of 
research i.. the nature  ^ ^frf «*££ ^£ ^ ^ economic uge of these 
r,,w products, processer  and improved techniques lor ber    f new 
„.our«.,    in . -vi- of th e worK o   PCS R -^ reporxd ^ ^^ 

processes had netti develop*, a to a ^ai« **»= ar^„rairH to develop the processes 
Uoiuti» «* that *£»"«"£••, £.• d

(^r:f"xUU^a=tivltlL in       . 
ltilut-tiial ¡«„(ani., wi.-.*     i .ntpr(jCt to them,    while a number of 
,x„c,,a ,0 «J»••/ ;^iïSSï "eld have ton established ir. 

, „.latria!  nu.are. ,..,   J^^*':' ^^i"„Uectir.r „.a disaminatine information 

¡ÄTl^ "¡'ÌiSÌ r^Ä'Urfri.! d„TOt. «»«ri».: In otb» 
cfHtiitriws. 

-r       4 eíllí„ rf the irdustr  al research organizations in Pakistan reveals that,  as 
.,0.    A studi.• c-    V   /^ia ari the Par E-i.t,  industrial research activities have 
in met count m    o!     . ^^^ Uan'by private industry, in spite of the fact 
br? ^V'ÎÎÏ-l Ve'v^nn-i^t hu taken placo to a very considerable degree as % result 
thai  nUu.tria^ev, opn. nt  .g P cxeeptior. of the Fazi-i-Cmar 

f lh;..h1"tí uU    ib ¿"as iouid.-d inVjS* with the object of promoting the study 
h<-starch Ii.-titu^ \^Y'       t flf industriea in the country, the existing research 

Vf ;;iriC' "e all o£Ä llovernmental institutions.    They are as follow.. insti tut t--b  a. *-•   aa. 1  lJi: 4"1-- 

-n       rr-TR    founded in  10b5 and located at Karachi,  is the nerve centre of industrial 
ul.    rCuIR, ítat^-l i . i^.7 rtction of the t-partnent of Industrial Planning 

"T: i•rt  ir t       "    s Sí íf Ìndì.trie..    It   "• romote. th, ProereSa of science 
ana Devtleinent  it   tt.c  im wltmert of tht nat:.  nai industries as well as the 

^lï^ttîf of' í;natural r";::• of fr.  ocr.tr;,.    H, executive reaponsihility 
•ltiiUl ::      lU.   .+ ,r      Th-r-   «rt   four  rerienal labcratcries under its  controls borne by its  Jirnt.i.     xn.i.    «it 
ìtì 

(...)    The iVitr:i.l   I.alcrsurü r,  at   Karachi,  v;l 
ri.VMiòal,  clu-mical,  biochemical.   ; MMT.OC-. uti.TlP 

i.avf   Kt-vt-n   livrions,   i.e., 
I est infestation,  buildin?:. 

.h,U',   tVa-1   ar. i   et- il v '.'l'i: ri arc:. 



***% 

fr'.a 

(V.)    The East Regional Laleratoraa  :¡t Lac au 
,   feed,   fruit,   leather,   "lass ari  etra:aa-  ?•• s 

(c)    The Hort1.1. Regional Lab or a tor Le s  at  a s 1 a t 
t and vegetable  technology,  mint ralo acal  a  ', :cl   a 

(d)    The West Regional Laboratories at La vre 
metallurgical,  Industrial fermentation,  oils 
technology research. 

an 1   fats,   glna 

92. These laboratories do not normally undertake work on ^tandardi;-.af i< r:,   a;t 
co-operate with the Pakistan Standards Institution to premete ctar.dar ii,at h 1 
quality control in industry. 

93. PCSIR had under its supervision the Pakistan National Scientific 11. 1  T« d, 
Documentation Centre  (yANSDOC),  established as a documentation centra   fur  all 
branche« of science and technology. 

9U. Among the research institutes dealing with research in specific producta 
be mentioned the Institute of Cotton Research and Technology at Karachi and ti 
Pakistan Central Jute Research Institute at Dacca, established under tn< Paku 
Central Jute Con»ittee, each institute being headed by a director. The forrrat 
carries out rtsearch work on cotton production, fibres, textiles and mark, tan, 
while the latter undertakes agricultural, technological and economie r.:c arch 
jute. 

95. The results of research are disseminate i to the vtorcctai pilli" ti-r»-.. 1. 
publications as the Pakistan Journal of Scientific and Ir.lustrini- H« .-.• ¡nM., Ijj. 
and Industry, the Science Chronical. Annual Reports of PCSIh, (,uart.t/lv .^..î-i..-. 
"he East Regional Laboratories and the Annual Retort of«'^'"' f-»^'-" 
Cownittee. 

n 1 CM: 

mriy 

.tar, 

e-t. 

aati 
\< nc< 

if Pakistan   ('• n*r'i 1   Jut; 

c,6.    R carding staffing of the research institutec, no pr-Mam '«ipoorn to U 
encountered in view of the large number of scientific and tr-chni-al -rmuat«... 
produced by Pakistan's universities, ttchnieal institutes and <a.U< a :•..    ly.ru, rr..r 
since the reconstruction of the National Register of Gcientific .-r M. cm.n-ai 
Personnel maintained under the Essential Personnel Registrator, 'a la,ara ,   it  , an 
become possible to locate and recruit easily from indigenous sr-ur-. r *n   T- i>nr. 
personnel for staffing the research institutions. 

Philippines 

97.    It Is the policy Of the Philippines Government to premote- scienti aia aal 
technological research and development,  foster invention and eÍUatiw iy  ^ 
scientific knowledge for the promotion of national P^rcss.    io imp^-— ;»• ;• 
policy, the Mattonai Science Development Board  (HSDB) was formel wit,, th,    ...Uov/in.. 

objectives! 

(a)    To stimulate and guide scientific,  engiraeia: • aia u-:i.i.< io  ioaa   -MorU 
towards filling the basic and immediate needs of tta   a" a } 

(b)    Xo furnish incentives to private an 
work as  a fundamental basis for the  alvar.cerr.e 

.-iividulij    ir.i ai 
t     r 
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(e)  T' utr< r, ;t:.< r i,.«. • i v citi-r. al :;ysU::. '-f ti.', country so that it will 
prov! i< i st«.ai;.- scure of cor.pot. r.t £«"l<.r.tifie ani tocl.r.clo;-ical mar.power; 

(l) To promote ari ..-ne Durare the lissemir.ation cf the results of scientific 
an i technological r<=starci. an 1 thi rentrai application thereof; 

(e) To foster co-ordination ani co-operation in research in order to secure 
concentration of effort, minimize duplication and thereby achieve maximum progresa; 

(f) To initiate and brin; about the establishment of standards, quality 
control mensures and documentation facilities; 

(r) To encourape studies in the pure ar.d fundamental sciences. 

ffi.    To facilitate tue carrying out of the above functions the Board has two agencies 
under its supervision, th< national Institute of Science and Technology (NIST) and 
the Philippine Atomic Enerry Commission. The Industrial Research Centre of HIST 
undertakes industrial research, which term in the Philippines connotes research 
with regard to processing of agricultural products, forest products, minerals, fish 
and other marine products, as well as the more complex operations of fabricating 
industries. The main objective of the centre is to conduct industrial research 
and development in any field of applied science that will favourably affect the 
industries of the Philippines. In more detail, the functions of the Centre cover 
utilization of local materials, creation of new industries, improvement of industria] 
products and processes, ceramics research, pnysics atri electronics research, 
engineering research, aero-industrial research, chemical research, mechanical 
research, structural and material research, technical information and consultation 
services, and establishment of pilot plants to show industry or financial Interests 
the practicality of a process as well as its economic feasibility. In other words, 
the centre undertakes scientific studies in industrial, chemical and engineering 
researches to develop, amone other things, c rreater use of local materials by 
conducting continuous analysis into these materials, new processes, techniques and 
devici s for the manufacture of new commercial products, and by finding new use for 
unutilised materials occurring ir, abundance, 

'/>• The Centre is in charge of a director who, in tur-,, is supervised by the 
Commi eeion er of HIST. The central policy-framing body of NIST is the Governing 
Bf>ar:i of Î-ISDB, wh.'.ch was created in 195S. In its work, NSDB is assisted by adviiory 
committees made up of renowned scientists, • 

100. Prior to the formation of IJSDB, the scientific and technological research 
activities of the Government h'eie  connected with the specific rrocramme 
responsibilities of its various departments ar.d agencies without much over-all 
integration. However, after the organisation of NSDB, positive steps were taken to 
co-ordinate such activities in the Government. To desloo the co-operatioti of the 
scientific community, NSDB requests assistance in carrying cut its programe of 
activities from the scientists and techr.oJ.-ists of many universities, government 
research institutions and privati /roups.  . .• achieve additional collaboration, the 
HÖDB sponsors conferencia ai;i seir.ir.ars at ,:.ich constructive discussions are 
contributed by research people rtpresentir. - all sectors of the «con^my. The 
incentive -iven to n s« u*eh takes tht for- -f ::. txen.pt i on from the"marginal fee 
which is /ranted xr. the ens, of cci, r.tifio arJ t.chn.ical equipment and materials 
imports exclusively for us- ly the rr.3-JB.rs ir reStarch ari scientific work, as 
cert il led by hfaDö. 

-2 J- 
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Gl. In the ficcai year 19'>9-19eO, a sou oí' $U:'- ,-',', CO \: 
.vernrrxnt budget. Ir subsequent y-^rr;, ti..;;. fun.L' ino 

i ; they have flowed regular 1;,-. Tc nuu'.i-r.t tur., ::i:>T i 
íustrial research cor.tracte frei:, industrie.", o!., o   t- . 

tod ::an 
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IO?.  NSCB has embarked on  a manpowtr devt lorr.u'.t   pro-m:;.!:;.-  t 
of future  GCientlsts.    The Board  encourages  ti.    ii.tu.¿-.i fiora 1 
education by offering science scholarships to  tnlu.u. 1 st.u-' 
collegiate  and graduate  levels.    A trait.in • prooramnu   di v. h•] 
personnel of the Board and its agencies  is air-n 3  t.. in« <-•+,  vk 
programme  of research and development.    Under this i.ro • raiu-i.. 
were  sent abroad on various fellowships,  observation tours :v. 
under the  auspices of such international act noies as the Cokoi<> rhu 

and ICA. 

103.  For disseminating the results of researches carri- ! <...t,  ÌU'hB v<- 
the printine equipment received from the Colcmbo Plan  in earryino out 
programme of publishing scientific literature  and promotional  broehun 
these is the very highly regarded Philippine Journal of Seiu.ce,  ..ubi i 
by NIST, which contains the results of the scientific and tiohnolooiea 
in the NIST laboratories.     In addition, NSDB and its agencies ixhibit 
through demonstrations the   h.velopment projects nî the Industrial Host 
offer°teehnieal services to the Government and private sectors*,  and un 
work of testing and analysis of samples of products made by government 
private industrialists»  the latter work being done by tne division of 

•A < 

i,l    I !•:• 
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the only on-:- of its kind  in the oout 
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standards.    The scientific library of ÎIIST, 
possesses a stock of over l5,0C0 scientific becks. 

ÌOU. Apart from the research organizations under I'SDB, then  exist, the  following 
governmental institutions devoted to research work on specific lin-s J 

(a) The Philippine Coconut Administration  (philcoa) at Matul;.,  which  in 
engaged on copra improvement research,  so that copra con cocinan 1 hioh«r prion i 
producers and strengthen its competitive position in the world mitri:«, t.    It to n 
under a general manager ae the executive head; 

(b) The National Development Company, Manila,  is in ohnr;-<   of a oei;< ral 
manager.    Its technical department carries out industrial r<~-search on ri.-e oil 
extraction, fertilizer deposits, pulp and paper, food carmin--.,  leather w-.-.rt, 

cassava flour projects, etc.; 

and 

try, 

(e)    The Philippine Sugar Institute  (Phileugin) at Manlio is run^nd-r a 
S'-rvf th commissioner and financed by taxes received from sugar producers. 

sugar industry by undertaking research work on the agricultural w,, luvivxr-.u* 
phases of sugar cane and its products.     It also co-ordlnaton ruaron woro: vati 
University of Florida,    United States of America, on the uta listen 
bagasse for paper and paper-board manufacture; 

r-' 

(d)    The Forest products Laboratory at n'anilo, wi.ixd. J: 

Forestry,  is headed by a director.    It devote;; its renarci. 
products  research to help industrialists obtain  l_.rr.ler,  st:r 
exportable weed products,  and deterr.ir.es th<   cuitalii^:   'f 

materials  for pulp; 

ut. 
o: I 
...lat.<: 
¡'or- "A 

r  t.i 
Ml'. 

liur< 

rr.nt...!'' 
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(< ) 
• .:<• •• .t îv 
'.."   :I   '::   "I 
ir   i-,c1.r>. 

,/'•  ;••  i"::". 1 

'i   ,•   :  . 1 -A   : Irr. i If.   has  o   crirjT.iESi-ncr  a:;  ite 
.,• •;   -.; r.   o:    .t ii ¡ ,-nt i oi.  of marin*   products  arj 

ani   irte-:.::::        f   freoo  fi::!, aro]  ether   aquatic 

.10,.   li   crudi      ;•.•>• .:,p.cini:;o.d H-Ida oï n. !o> 'ir;-,   the   followir.r privati 
industriai    i'iro.r    -arro   -   t   r> ;< :¡rc!    '..-or,', wit:   their ovai   funds: 

(:,)    Ti.«: .":•..  :;i    ...i  LT<O' rv,   iioriio,  co. 1 .etino rereerch or class  and brewery 
ìi, i ; i ;'• trier; 

(h)    l'ili ;:al if   oii! Co.,  Un;, il a,  e-ni...etino research on hemp rope-making 
inductry; 

(e) A.T. Cauco su. J. Ce,  ilaniia,   o n loetiro- research on pharmaceutical 
industry; 

(d)    Cia de C< lulosa de Filipinas,  Manila, conducting research on paper 
industry; 

(c )   The Philippine ¡tenufacturine Co., Kar.ila» conducting research relating 
to carininfa industry; 

(f) The Superior Gas and Equipment Co., Manila, conducting research on fuel 
industry. 

The Republic of Korea 

K-.  Ii'  th«.   R. pull'"' r.f K<r.-.   ?:•   i-.r.     H v--Yi ar ¡•-.•or.cmic Plan  (l9&2-ly6o) 
dt finiti Jy states  tout   th     .ItirrM     .     ,i.'.     f thr  Ror'-or.  economy lies  in 
in iuKtria:;/.ati^i..    L .ri:, • tu   :.Ja:   p. ri. ì, t  i   i>ri-J of preparation for 
iii.lur.t rJ;tlL--.ntini;, t ru ir. ¡. ' r -.''.ii \ •   tjr«.-i i i: t< r -dia LT. technological advancement. 
l.i ,'iehi.vi   this,  a   uiii'.i   i-\.<   KIv. -Y< ar llw.  1   r T< ~h>.i cal Development (1963-1966) 
hat; li ci. drnv!. up,  vi.i ci   i c   it c i • : • i a.:  a cer.j h iu i.t  to the economic development 
plan,   thi   unce caf..l   h-Mjc". :i'.M:¡      .   v  i c:   •.,•'• 11   af-.i.d  upon  the creation  of a 
ñuiii, i tecí,e*.](vic;:i  '¡prie.    7'•   ht...;.-    ì .'•< ." ivi :• u' tu   technical development plan 
areï 

(a)    To develop tío   technical -.sr.rcoa r resources necessary for the 
implementation of the fi. at  Pive--Year R-or.orcie Development Plan; 

(h)    To improve  Uu   level ..f existinr tee!nolory in an endeavour to increase 
preiductivity and accelerate  industrial development. 

107.  Anuw t'ht  ir liei-.;: ci" tu   liar,  I'm.   follovinc deserve te be mentioned! 

(a)    li.  tu   ar> i ,    •- i     'O 

l'ai 

soil i,í i fie  moi ti. e: i i.vii   ' i" ¡; 
vili he t-neetirau i; 

(h)    Advaoci ì   f'. io i   :    * 
Ki i\ a uhi n   appio i ri • •   * 

4-'o.   irò    vetr.<nt. the practical aspects of 
.all Vf     'tío- Jo ¡",foot..i and technical research 

:-!   •'•' "'•'!• * '   ••'ili U    introduced into the  heputlie 



(e)    Fublic  ur.dorstandiiv cf r.cìcrv   t    •: : < 
Î., si tiv«' programme   l'or the   dirser.inat i   !   ; ; ' <• v. 

(d) To ensure- successful implen, etat i v - 
will be amended, and/or new laws i-nach-l, at. 1 1 
pr.i agencies will be either reorganized    v civat*:.  ar. 

If, . Private investment ir, restarci', is virtually ict.-ix 
research activities in private industries are .xtr^ ly 
largely confined tc the testing or inspection , f fini -h 
Government allocated a sum of about $US2 million fc r l 

public scientific and technological research a.-u.ci-s. 
portion of these funds was earmarked for fid is lincti 
activities. The only existir^ government:!! )•• s 
field of industry and mining are*. 

St-  t.t      i' 
IhrJt. Í 

M ir .m 
. ojera 
H '..'i v, r 

•  ] i ni; i   wit. 

arch  orzan' ,;;it 1   i:s  r 
tri 

î 

(a) The National Industrial Rest-arch Institute,  ¿k-uwl,  wrier,.   1îU-K  KS X-- 
ìevelcp industrial techniques under the  supervision cf tin   Minlr'ry r.f ^.Vrjßitv. 
í-rd Industry.    This Institute has under  it an  inor-atic chemistry rectwt,,  uv-'at. 
"'úemistry section,  ceramics section,  textile-  suction,  mi ehanicnl  <n-huerhn' 
c< ction and food industry section} 

(b) The Institute of Mining and Metallurgy, establish«;!  in l\U\ ivtuU s 
itself to the loXution of such mining and metallurgical problems as th-   study ^e-i 
coal washing,  study for the utilization of brown coal and anthrnciN ;   nroçes;:,,,- 
of low-grade wolframite, treatment of finely ground ores of iron, .-opper, 
silver;  study of floatation and steel-makin;/ from lov-rwh- inn   >r< s. 

ic 

Id ar.t 

109.  It ie owinß to this absence of industrial   re sc arch facili! os  U.at   mvu, 
in research has been made a pronounced investment feat»-.- of the fiy-Y- ar    i 
Economic Development; during the plan period,  ti,   ov^-all  seni«   "    >*;"i, 
activities will be gradually expanded to promoU  rapid technical P r„-e,        1 
also planned that  specific responsibilities will  U   assidi  l-.t       v;r    . .   t 
aréneles of colleges and universities,   stato research oryorn /.at,- t ..,   .^i 
corporations and private industries, and that spécial attontion w, il w p, H 
need for modernization of research facilities and equipment to hr.q, i^<   .vit. 
rapid scientific and technological progress of the world. 

UO. To encourage private technical research ^y^V^^ 
research,  the following tax measures will be put  into *n        -•<• 

(a)    As the outlay of research funis by givate* industryjan?T'ntly 
fluctuate with the business situation,  research -xpenditur- t. w.tiut,      roan. 
limitations will he regarded as losses for taxation pur]-.   ~, 

tin. 
fin 

t e 

!v-r 

to  th< 
ft..- 

(b)    Contributions and donation: 
.•ill be considered as losses. 

for the  development   '-f sci rie 1   tf-Ohl,' fúV 

111. Since research investment by private m -^tï,  >*» ; 
expected to remain so for some time to come,  the fallow,. 
In research by the Government have beer, set: 
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.t t -als. t -rii t   KOI t : 

Y- or 
Research investment 

(ri 11 i-r. a   of US  doliors) 
Porecnta/e of Gross 

national Product 

1:/,:'. 
I'M 
l'/Ä 

'j • • 

C.3C 

O.J? 
C.37 
O.i+3 
0.5 

li:-.1. The encouragement of informât, i or, exchanges for the dissemination of 
scientific technology will be actively promoted under the plan» through a systematic 
reorganization of information agencies,   the   trainine of information specialists and 
the acquisition of advanced information and data-processing techniques.   For this 
pin-post,  a centralized technical information c< ntrc. will he established to gather 
and consolidate technical information,   both domestically and abroad» and to 
distribute valuable or required in format i en  ani  lata to appropriate individuáis 
and organisations so as to promote improvemert of technical standards sud 
development of local industries. 

Thailand 

113.  In Thailand,  up to 1</Ó,  tío. re was  little research activity;  the laboratories 
established by various  government departments and aréneles merely provided 
facili ties  for chemical analysis or.d physical testing pertinent to the operations 
of the Mini-try concerned.    Thus,  the Department of Science  in the Ministry of 
Industry poeeesces facilities for chemical testing and some investigations in the 
e nemica J  field;  the Department of Mines in th.,- same Ministry possesses chemical 
and ore-drcsEin,: laboratories; the analytical laboratory of the Customs Department 
it: the Ministry of Finance possesses facilities for chemical and physical testing 
from th«.* standpoint of customs administration; *he chemical laboratories of the 
Police Department, Ministry of Interior, >nake tests related to crime, while the 
laboratories of tht- Fr<- s< rved Feed Organisation deal only with tenting work for 
quality control of its canned or pre served-food products.    Most of these 
laboratories art- run en  a relatively email scaled    A few large private industrial 
enterprises,  such es the smrar factories,  cement factories,  starch factories, 
breweries and chemical plants, possess control laboratories but do not engage in 
any scientific re-search, 

ll't. Staffln;." of research lahcrateries  has also been difficult.    Among the three 
universities vhieh  art   concerned with teach'-- scientific  disciplines, the only 
potential source  of iveruitisei.t of science     : aduotes is Chulalcrríkorn University, 
which turns out a minber of science   ;¿raduatu¿, three-quarters of"whom are women. 

t^tc carry cut res. arch have been very limited and 
-Tau,ate  seiet.c-  r^.dents.    The reason for this paucity 
••rets is mainly v. tributai-le tc the small salaries 

u:e: tifio latci-rttcrics, sc that graduate 

Is;  the  universities, 
tl-.er'   ar»   virtually n 
o.'  soi erti fie  mar.pcu't 
efftr-d  tii  sciertists 
se it ni i s4, s  art   lured 

Otte' 

r  r- 
Ue r ¡tir. 

'administrative posts ir the 



;  v. rr"'< r.t.     i     a H>. vi: ' <    t   • ?"••    . > :    -     • : . . .-..:•.    >   .      :  • 

.:. lertaht   Varie  r< e> at'tè    r„   *':'**'• ::      •.     '•.-•.';•'.      :  • 
*      t,!.-.   s tu iur.tr!.     Jcv> rai      - • :   -•••!• : t " :'".••   . : • rari • .    '•.;.:•      • e     -.';'.:'.•••   :   ' '    : 
ec <c:ti •'. 

11-. Arcùr.st this onsatisfacterv Uuè: l'v.i !,   s   >   •;<".•• r;-.11 ;   • ;'  '••;,••  :,   ''••:;•• 
the   importance of science  and appi i- i aoir! t i r'iv  la z, are:    !"> r   '. i ;•   i vi   rarr.i    :'  r 
» .con ernie development,  has requested  tK- li.ite d h'atiins huiaae • r ?•.••; ; "ti 
Assistancf  Operations   (BTAO) Tor a survey to  !»   na i.,   ef existine rt s. aivh  faciliti, 
aivi  l'or recommendations to be prepare 1 en tht   co-or-ìir.atior.  ani improve ut   ,. i' 
scientific research work ir.  the  country.    Ai:  export assigned for tini-,  p.irpoß»   I \ 
¿TAO worked in Thailand from June 1(>C te Jar. e  lyt'l  ani  produced a eompr«hrnsiv. 
report  embodying the  follouin y reccraner laUor.s   !'• e  steppir,    up industriai 
regearch activities: 

(a) That a scientific and industriai researc:,   ii.st ¡tute ht.  ect-rt iish.-d un i. r 
the National Research Council with the laboratory facili! LLB oï tin   p. Kirtmeut of 
Science in the Ministry of Industry as its nucleus; 

(b) That,  In the initial átages, the Institut.   Ve crear i,vd in   four yro;p¡st 

nsteely, industri»! eheniitry» minerals and metaUur.-y, fond t. chnelu.i.y and forest 
productif ma that, as the Institute develops, other  -roups u   formed, such as 
flfer« ttehnology, microbiology, road technolo/y, physic and eti'-ineerinr; 

(c) That m industrial liaison service be   -stabliehed In the Institute to 
brinp J-he latest technological information to en i-users  in industry nri.i to fumisi 
technical advice for economic production of qua1 it- industri al reels at. a. minimum 
coat.    The industrial liaison service should work c.osely vnti   the   incur, nini .un 
centre when established and canalize testing work to Míe datunn] 1<utu / ;>* rvie. 
after its formation.    It would thus form a lini   between th-   porn bio   ..viuntn»^ 
user and the research activities of the Institute by disseminatine   .ml", rmatir.,,   u 
a suitable form to the user; 

(d)   The Institute should maintain close liaison witi •„•ti¡er eovernm* ut 

agencies concerned with is work, such liaisen to be Rade through ita Advisory 
Co^itt¡eVíon¡ístin¿"¿f scientists,  industrialists and specialists rrom concerned 

Hi nistries« 

Uh. îpe Qovmnent of Thailand, after considerili,: the experts r«i'»rtf  acepted 
the recommendations in principle and passed an Act of Pari i «tent  w. May ^-^        _ 
ostablishinrr the Applied Research Corporation of Thailand with tr,   bri**- «binai- i 
as the Chairman.    Por fornir,.- this corporation and building up "•<• r'^•¿; 
facilities, the United Katies Special Fund contributed awci  about +«Jöx ^»'u,, 
while the Government contributed counterpart funds amounting U about 
$US2.5 million in  addition to the building.    From the start,  f.,, /-^["^ ' 
will have the  following aGencies under its  supervision:    * ^-neolo^e.l  »-.^ 
institute, an agricultural research institute,  and a nutritional   ,n .  Ua „i ..<-•• 
institute.     Some  new building have beet,  constructed recently «1 are  ir.^r •-  -.r, 
of being equipped with apparatus and appliances to ui. ¡< riaee   .t..   ••  .-i--^.. 
research activities of these institutes. 

11?. Ar. instrument-repair and calibration  contre,   -ìnl/A\['f^!'-[-l.ì^]\\^m 
scientific  instruments  for  all laboratorio   ir.  t:.'   .'ov.tr. ,   .-  •' -  

.¿'.J- 



V..-.  i ••-'• .:-.. : UILíM.  Centn,   ir.   air^ a :,   i1   • '--i òV !.•'<.   .,i. n r   -ht   auïjic e  ci' the 
Cori erat i ' -r.. * 

i] ,. Liai" ; r:y.w ira- • or ¡:ot:ac api raic.l <f ir,'lustri a] ar.J ard i cultural projects 
,,r, ;i[lj , i:- rorr, i u ,., rív,i-r. iia's'i. v.-mv. hctv-ei. the Ccrrcraticn and industry 
DI. ;   iirr i •_••; i 1. •.;!'• . 

lly.  Alrcniy t..<   Corporation  in  its formativi:  starte employs a staff of about fifty, 
technical  an,i nor.-technical,  personnel.    ¿con after the necessary laboratory 
equipment has    een installe 1,  mai.;;  local scientists vi 11 be recruited.     It is 
envisaged  that no problem will be  er.eour,tere i in recruiting the right type of 
personnel,  as the Corporation is prepare! to offer attractive salaries to those 
technically qualified. 

B.    Siurmary 

120. Industrial research and development activities are not evenly spread among the 
countries of the ECAFE region, on recount of the wide differences In their levels 
of economic and technological development.    At one end of the scale are such 
countries as Western Samoa and Mongolia, which are but little developed economically 
and» at the other, are such countries as Japan and Australia» which have developed 
outstanding research organisations in the firm belief that the application of 
scientific research to practical ends will result in more efficient techniques and 
methods of production.    India is outstanding among the low-income countries by 
reason of the numi er and variety of its research institutions» many of which are 
charged with bringinp science to bear on specific aspects of the country*s 
development problems. 

121. Many countries in Asia and the Par East are newly Independent and, in 
embarking on their development plans, have shown a new awaieness of the vital 
importance c? science and technology to their economic development,  and of the 
need to draw upon the vasi reservoir of scientific knowledge accumulated in 
developed countries;* for immediate utilisation by making such modifications or 
adaptations as local conditions require.    The media selected for such adaptation 
are the cen+ral or national research organizations,  some of which have the prime 
ministers as chairmen and all of which have affiliated research laboratories under 
their control to undertake   e.-ordinated research and development work in line with 
the natio* ;¿l poliei- i, for   lev«..lopment.    The research programmes of these 
ori^ani/ati» s are directed more towards applied or oric-ntod-basie research than 
toward pure  fui.damti.tal  restale!..    This docs r.e.t nxar.,  however,   that purely basic 
research has leen, I.-r.oivd,   for it  is particularly nee ssary in the study of raw 
materials peculiar to the respective- countries.    A salient feature of the 
(.•r-'.anistïtier.al pattern of research act ivi ti-s  ir. the ECAFE region is the 
]r>-dominance of .oovernment  spoi.worship, with the   private  sector contributing mostly 
by way cf fees paid for research work undertaken on a contract basis for particular 
research projects.    It may thus be said that   industrial research consciousness, 
tbcugh    significant in government circles,     -s net in general filtered down to the 
private  sector of the  economies. 

122. it ir, true that tax exemption:; Lav.   already teen provided in certain countries, 
that  training in research personnel is alr-el- rr-ii,« forward in many others, and 
that   in  seme-  countries  incentives 'nave- lee;,  rivet,  tc  attract  local personnel into 
the  realm of industrial ros« arci. at*, à   love io; -o-nt ;   nevertheless,  the  situation  still 
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125.  Technical assistance throurh international  MI.-I bilat. rni   all ha:;   in.vita'.-ly 
to be sought in %he ECAFE redon for the implementatici:  of in-iustrinl   r>march 
prograwaes.    Tris assistance can best tato  the form «-••- provini•. <Y equipment 
and expert identifie personnel, mû/or of scientific art technical IOOK:: mil 
publications to stock the many emer-ir.:' f Untifie libraries tha1-   ör>   b< .Inr 

established. 

C.    Qpp ejus lot:, 

126. A quick means by whi~h level oping countries eft 
with advanced countries  in research and development nctivjti 
th.   world store of scientific ani technical kr»owli-di.x  at. i trat.stvrrn. 
individual countries.    liber, techniques are  s.-   tranafrrreei, .-.-*:.-^.dapt 
is  likely to be necessary,  i.e. ..l.her a minor „r nti.jcr adaptation ¡r 
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XLX.     INTUiTrlIAT   !-Ei'i>d-.,,i: IK   IY.V  •'••.'/.IW.^. •.' 

frepared  ty Canute   j.   '.•\:-.\.\< 1* 

Introduction 

1. The disastrous impact of the Second ',,'orM ..ar on VV.ilipi.in.' arre-ir. tu 
growth and development and the then concomitant socio-cccnciuc .! i.-ju-i' : -;r, 
country provided the crucial challenge that spurred ¡rreuter ieto:minaticn 
efforts on the part of the Filipino people not only to rehuí: il 11-ato v.l.at v 
damaged and to regain what was lest by industry, but also to work lar lei t 
to attain a higher level of economic self-sufficiency. 

•••t rl-i 

in  t. 
ir.d 

i^-t.i. 

¿.      The bitter lessons Of adversity and the demands of boinp, an Ind.-'i.>r.<i*-tít. nation 
focused national attention on the vital necessity for esternati e t.-Lno-.-c munie 
planning and programing in order to restore economic stability and tu ^tahJifih 
a dynamic bati» for future advancement.    The leaders In Government and  In  industry 
realized the need for balanced agro-lndustrial development and expansion,  for with 
the increasing rate of growth of the Philippine population, agriculture aJone could 
not provide the desired economic stability. 

5.      Likewise, the spectacular and rapid development of pest-war science and   * 
technology in the more developed countries of the world modo their heavy imprnn 
on national ©cenciaie policies.    There was a deeper.in* awareness of th« fa<*t  that 
the hlgheat Standards of living invariably characterize the economi« ^ot  .-cuntrl^ 
whore science and technology have been supported end developed to an intent y- 
d-pree! that industrialization is the key that could unlock the oruntry .-• an tap —. 
natural resources} and that positive action towards theso endn ,ou  i primariiy t- 
attained through "self-help" in improving and modernizing the ,, un^ry s own 
scientific research resources and through adaptive ao-iuiuit^ui i.in induci i.~ ... 

advanced nations. 

k.      Consequently, three signifiant events in tie history of Fhiliprirc rei--n«v- 
resulted fro« these developments,    îhe finit was the ~roat.cn t    the Fh..    I 
Congress in 195^ of the Coroittee en Science and Technolog m the riou.., oí 
SrLentativea and the Committee on Scientific Advancement in   he .«n t,.      U , 
Jegiglatlve action bridged the lcng-existinR cap Letten tn- aciantin    ^   .   r 
:nd the top policymaker* and projected science into the ^^^X^^i 
The second wa« in *»ly 1953 vhen the Science Ac-, •<^'   '*^ ^•*^   0 

h 

law created the highest national science pclicy-mak   t --^f i   ;      " 
department level.   The third was in IM, when the , M-^ìf Atar e -^ 
Commission's (PAEC) *Ä5CC,0CC research reactor and  Ite -x.   Ur,  nu        r y 
laboratories were installed with the assistance oi tho r*<. .ra. .r.t    t _t> ^ ni 
Jtates Of America.    These events led to the forrr.uaat:or. ci   ,,cr :      u-^      -    - 

*    Commissioner, national Institute of .vi enei •ihn SX 

»L L'y 
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••  T\I --|.o  i tTL."\t   IhJ _.Ii-j ir.. . jr. 

t ir, 
'ii r 

•A--':.,   -ir.-i tue  estâtllbhment  an i/or 
• i,;r:'.i i'l-'  '.rendes   ir.  the  country. 

-., i  :.  ' r.c.  atomic  a,/* . 

: í ior.' stand;;   JU   A. ;t.ri.''-  research 

•' .       's. V, .July  1 <'-•' ,   hejulllj Act   Me. -C6f,  aise knrvn as  the Philippine  Science 
l'-t  oï'l,y,  teck effect.    This Act  is entitled "An Act to Integrate,   Co-ordinate, 
an  Intensify lioientific and TeehnoiuricHl h*senrch and ¡>velopirent and To Fester 
Invention; To trovi it-  Funds Therefcr} and*Fur Cther Purposes". 

(>.      This Act creaWl lr.e National ücienee Teve-Lcrment Beard (KCtB), thereby 
providing an over-aJ_. organization for the eo-rrdinaticn,  integraticn and support 
of the scientific and technological research activities of the 0©Vêrn»ent and Of 
private entities  in the country,    'The eleven-member Governing Board» under the 
chairman with cabinet  rank,  acts as tre policy-making body on scientific matters. 
The Pear«! préparée the national programme for the science and techn«l&©r sector to 
he submitted to the Philippine National Economic Council for inclusion in th© opr- 
ali :.îocio-econcmic development programme of the Government. 

7,      The Act also created the Philippine Atomic Energy Ccumiislon and reorganized 
ana expanded the old Fureau of Science into the National Institut« Of Solette« and 
Technology (MIST)»    Thésée ivo research agencies are the infleaeßtiog a«88 of ÎCEB» 
the first en nuclear sciences and the second on convention«! ( non-nuclear ) seienee». 

-"»      llrcu^h N3TB the country hopes to eliminate wasteful duplication in research 
and to promote the more effective allocation of research funds, to provide 
financial assistance  and direction of research efforts, to promote science 
consciousness and to improve science education, and to provide nor« efficient 
t.  'ht teal services  to private  industries  - all aimed at  solving the basic probi«»» 
of the country in the areas of food, clothing,  shelter and medicines» 

9. The basis of the national policy on scientific and technological research va» 
originally formulated in general terms by the Philippine Congress as stipulated in 
hopuiiic Act 2CÓ7.    In the implementation of the provisions of this Act, NST>B 
formulates the specific policies to achieve the aims of Congress and the office ©f 
the President,    The guidelines ¿nd policy instructions adopted by KSDB in carrying 
out the over-all scientific  objectives are,  in many instances, influenced "by the 
ccn»oiu;us of selected resource persons consulted from time to tine J these persons 
are leaders ^.-presentine the sciences and engineering» industry, education» 
lie lent if ic and technological societies, and business groups in the country.    They 
are consulted tecause economic pannine involves the choice Of various alternative 
st-cteral areas  of production and production techniques, and of Identifying the relè 
of science In both the aspects of producing and creating wealth. 

10. The development  and scope of scientific     »search in the Philippines have been 
characterised ty two main shifts in orientaran and direction.    Turing the pre-war 
peeled  it van nrlr-nted    more H ward.; survey '-r. i fundamental research, while during 
tht;  ^eüt-vav jericd   it  has  i tcrr.e  increati inr-y  oriented  towards applied»   industrial 
or economic  research. 
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•i.     ^he  more immediate   r.eeJü of  tr.c   ccui.'.r;. 
¡evelopment  ohaül be  ijiver. hi./her rriorl+v  i.. ". 
i rr.-ramme of NSDF and   its  a^iviea,  ufi v —   ' • - 
of the  acvemment.    Many  ether ?o-ic-e-ot.cri • ! 
/•¿velcping nations,  like   incr^afiinj xrclujvivl' 
unfavourable foreign trade, increasing   th-  u^  
to the  necessity of a crash prognraie  in u-r.-unn to -i   ,>.r-r 
applied  research and the  next important   títep L.".ui;¿--  t.) :h.    ••' 
industrialization scale   - pilot plant or •)overrent  -x^e X  - 

priority. 
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12.    Hie atove-mentioned  priority concepts are the rr. i :\ ¡<tnr 
research of the Government and, particularly, of 'AC-Ut.    However, pur* -, •.-, 
and oriented fundamental research have net been alto.retner tw.-.^t. .. 

^      While HSIB and  its implementing agencies, KICT and ikIC, '*£*, well ny . 
-overrawmtal office* engaged in agro-industrial research, have ..uvn n.c-r. 
to allied rtw»rch, the undertaking or support of í undatwnt.ai rc^mh h 
rwalLâ the »Jor activity of pufclie and private universities unci ^1.-.. 
oTthTîiatiû!»! Ikwweh Council of the Philippine  ^ scai-no verme niai 
oWuiMti« that alio serves the aoverwnent in an advieory canity « 

scientific «attere). 

II».    aether pMt.WW MMMity «hieb 1« c«iBÌ^»d  of equal importance to an>li~» 
«¡••ÎX*« ClM Of ««pMAltai«. am activities,  iß the establishment ui  a 
íXfrWeir of highly traina ecientifie and technological manpower. 

lu      ÏR the liait of theee policy rtand», IISDB adopted the following .-iuidelinec 
'JA Sty LT» oMtfurtrtal search in the fo»uUtl„n of the „-«nt.ry.. 

five-y«ar research and development programme planned for l'/*>-l/> s 

(a)    Area lì    Search directed at increasing the utilization of nature 
resoureee te produce sostitute g for importai 

(*)   Area Ht    ïteatmrch directed at upgrading '«id expanding *•>* nation's 

export product»; 
(o)   Arta lilt    ÄMiwh directed at processing the mate product. In 

agricultural iJLtry to develop consul coeds and «port e«UU^, 

id)    Am IVI    Measure» intended to develop .oientlfie and teAnolo.ácul 
^a;    «re» A» §    r» -   .,„.«».,,,„ «mearen and  science ronocicaf.net,«. 

»aapower, and to protiiot« »ocia¿. science r^-ear*.» 

research and development work among various fields: 

(a) Agriculture and natural resources, 20 par nent; 

(b) Industry and engineering,  20 per cent; 

(c) Medical and  allied  science,   and feed  und  nutrition,  ".0 r r «,r.t; 

-, .i. 
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n .,   T i ."k ";. i -r-t .rr.,   .:urvi;, ,     o .i • i" Lhcr  üorvt ;• 

•(.    ir. 'jt"i'.-r  to cr.-'-te  infuria.-  redará.  ,^n~cii,u.;n.-.a; airxnr;  the  private 
Li.".;;try  ana     tvn .jv ntal   ".'  :i/r¡,,   : he   fei-lovin,;   foli:,   statóri am'   rcü] onsfbilities 
ff  Uli f e: fifi   iti;  a.a.'Ucien vfvrc  ^;;tal aiühed: 

n)     fu encoura-;c and facilitate the active participation of domestic and 
i'ruvjrr, K,;-;torK  la fumi m i r: - finanziai,   technical and other forme of assistance 
for  M'ii-nLifJ :   and   teohnoloalcni  activities, 

ft.)    To  Initiate and tri"G about the etitatlishment of standards,  quality 
•ontrol m a a surer1  and documentation facilitiez; 

(c)    To co-ordinate and promote co-ox e rat ion in the scientific research and 
development activities of ¡/overnracnt agencies and private enterprise! 

i'i)    To estai.'lieh a ay oten» of priorities for scientific and technological 
projecto; 

U)    Tn initiate and facilitate arrangements for scientific and technological 
aid  from  lomestic. privat« sectors ani foreign sources and for the exchange of 
information umotig local and foreign inetitutiontì and  scientific  investigators; 

(f)    To offer tn.  and accept from,  nui lic and private sectors,   specific 
t'l'o.K'ct propormi H of scientific and/or technological research and development, 
and  to provid.   appropriate  financial technical and  other support thereto; 

i>z)    To eutat-llüh and/or provide  incentives,  including financial and 
technological t-uppurt,  l'or the establishment of scientific and technological 
cent i'. i-j | 

ixh)     Tv   »i. .»emitíate the nus/Its nf scientific and Rechne logieal research «.od 
to e:ic*nr?.v their T rattier. 1 application; 

,t)    Tc .-rant  tvr.clarfhli r   ir. Trat, hematic s,   neienc«, +jchnolo/ïy, and science 
teaching, lu dt-s^rvin ;   'tti.u „s; 

yi    Te grant flaunclul or other avaria, ieautse« ana/or prizes to deserving 
scientific,  engineering and  technological researchers and inventore; 

>k)    To tay additional ccir^enüation to .;   "entific, engineering and 
technological rei-earehcrr. and   lr.Via.rurr; empi••   -i by tie Government or its 
t'ul'diviüioi.íí and  inatrim ornali M >tj ander rr-h  Uirrns ar:d conditions as may be sost 
collii-Ivo   '.owarit;  th.- nttnlurut.t   rf -raxitrr;!:: offi«i=ncy in scientific  research and 

.)     iV   oxui: am  \)V rr.j-.onicao. purposes, 
mac ir.-Tir conferences or 
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(m) '.'Uh the :a ¿,rcv: .1. ^:' the ! re ai i a -a' *' 
:-üA. than five sciale attaehéa with the UT'/.T ; 
,-h-':never necessary,  to  »end   reLeatifi.c  aa :   :., ••}'t. 
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(ri) Te approve und facilitata the i>re,aaa aeet ^f 
instruments for use in nuclear lar orate rkn, ;u..i U- La 
radioactive materials. 
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B.    Other incentive a to : LI.'trial :)• 'i. 

lo.    With respect to tax exemptions,  the .virava; AT  a' 1 "'.'   eleu : «vi  . .•  '¡a' 
îîSDB and its agencies,   as well an the University of  tlv* .ihiliu'ua a,  en 
authorized and empotre red to receive ,-;rar.tu,  becaaerta ata   loaaiieae,  ':•;••*• >r    ivn. 
for the purpose  of aiding scientific  and tedinolo ;ical inverti,-'/.it Lou.; <n- 
establishing scholarships in the fielda of science,   a alinee rire; aad  l,vt •;. .1.. ;;. 
Such grants, bequests and donatione shall 1-- tax-exeni t and • i o • t aet.U u  i'a '•    h.^ 
income-tax returns of the donors upon certification of the Board or the V-idi- reity 
that said grants, bequests and donations are daiiculed  to the farpua-r mention,, i 

above. 

19.    9w Board, shall promote and, at Its discretion,  asuit-t in the- e a tall lean, art of 
private foundations for scientific advancement us well ac upecifh'  iv¡;ea"h aad 
develO|»ent projects by private individuala,  firma and institution;}.    All i'uaa; 
contributed «to the support and maintenance of auch foundation:-, aaa   their rr>.""ta:, 

un« a r 1 v   ! l'iva as veil as of specific  research and development r.ro.icet; 
individuals and educational institution?,   aliali he tax-exempt aa!    M dn M U !• 
from the donor's income-tax returns,  upon certificar/ion^'-;/  tie- Bean  that  a .-a 
foundations and  funds are dedicated to   •oientific puraaita, 

20. The (ferraient, throuah certification of IISuB,  alno araatr he: . ::.-n.| UM',;:, 

like import duties and compeneating taxea on laporte of aeieatifi •  oaaair a. 
apparatus, equipttent,  facilities, materials,  etc.,  tote aae.. cx--lur.Lv. »,-  uv 
research and development and/or science education purpose ¡J. 

21. Anoeig the important lavs enacted pantin;- tax exemptions,  autaae^c ur 
grants in order to promote industrial research and  ite apr. lioutxon to laa.ntry 

ara the following! 

•.«•rarer; (a)    Republic Act Ho. 2707:    ^ Act to exempt  the lntcrna.xca.ai. r.i :v 
Institut© or its successors from the payment of aift, iranr-lu:;*,   ,]a. ta^ 
percentage, real property, exchange/import, export and ail otr.tr u,/e.,.,.     //..     . 
Of Its scientific and technical staff are caso exempt from t.uymenf   o,  ^i-....-.-, 
on salaries and  stipends in dollars  received   Loiely and ty  reason u.,   ..- i/.   : 
rendered to the Instituteï 

(b)    Republic Act No. 5127 if,  h Act autherizia.; the  aX'-.'.rtioa 

industries from the payment of specia] 
exchange margin fee and tariff luti' 

irei-c rt  tua 
s   Vi1 r>' at 

•onta-aea 



r,T -ir- lartu and o'.iuir r:•"::.*. 
^l...i::i:.ium, and .;tcol ir. :u 
••. .>.i.t manufacture; Jvrti. 

; v< m "ti.; • l.no;iro: •;.;/• ora 
• 1'   t'  -tilt,.,   cotto;".,    o.:.i 

,    I-., i •   Laaa.;tiao.    Ir...-.-, .e:     i'ijlc  i ron,   .nickel, 
;trior;   caoie   ••h'.-t.i.'u";   ir.dutriet,;  antibiotics;   fun,:i aider-; 
.i:;  r: ;   T ulr ir.    u;".'/-: r interrate-1 manufacture cf paper 
o"ao.r<_   -)i' veno" r -r.    plywood; rrcjuctc  ar.d manufactures 

,   :•;, r.tro ' i •   füre.' ano   coecnut  :cirj  ani  the manufacture 
.i".nr.i''L'.,  furriii.! :\ f racti'. >a;*,.', • i 

!'i)    hep ut I i :• /.cu :.V.  '/•;   :    ar. A.-t  to exempt the Ford Foundation and  its 
;;rantij from the nayro r.t rf ,;;ift,   franchise,  op «elfi -  percentage,   real property and 
all rthor taxes,   J'¡tier •.-.¡-.J fear..     The  exemption extends tc goeds  imported  under 
the Ford Foundation   aranti; for . aient if ic,  educational and trainino;; purposes; 

(d)    Republic Act "Ic. 33^:    an Act exeinptint' local fertiliser companies from 
rayrient of upecial import tax, margin fee on foreign exchange,   sales and 
ccmpenisattuç taxer,  and  customs duties or. t.i'-.air importation of capital goods, 
equipment,  spare parta,   raw xateríale,   ouLTliec,  containers and fuel until 
dl December l'X<5. 

22.    Also, through three pur li- abaca agencies,  the Government appropriated 
10 million pesos for abaja research,  seed production and distribution, improvement 
of fibre extraction méthode and development of foreign trade in abaca.    A full 
research project to determine new  joen for abaca has been launched.    It was found 
that abaca ia an ideal raw material for the manufacture of fine cigarette paper, 

.':?;>.    N3DB has adopted   incentive policies on the following!    the giving of awards, 
I onuses and prizes to deserving inventors and researchers; the giving of financial 
cranta for the printing of scientific and technological publications! the giving 
of travel grants to Filipino scientists fcr attendance at foreign international 
science conferences;   and the civing of financial assistance tc educational 
institutions for the  undertaking of basi^   research. 

24.    Another important technical activity cf NSIB and its agencies,  especially 
MIST,  that provides a close tie-up and coliti oration with private Industries and 
manufacturing pianta are the HIST testini: i*r«J  standardlzation services and the 
technical enquiry and   field consultation ¡services. 

oc .,.    NICT operates its own testing and  standard a laboratories for product or 
material quality control and to ascertain if Imported or local products easily 
with standar! spécifications.    These laboratories co-operate with the industry- 
supported Philippine  standards Association in the formulation and establish-as lit of 
standards tor locally manufactured products. 

c'    Jaientiflg manpower development prograreag 

26.    The scientific manpower development programme of NSDB eovere a wide area. 
This five-year prosramme, which was initially :aplemented and financially supported 
in l-.'So, embraces the  following areas: 

(n)    Regional  outline r üciencv   institutes for selected elementary teachers from 
loth private and  public  ¡vhccls; 

(b)_   Regional  ¿acinar rcie;o-  i .rtitut- fcr selected secondary  science and 
•:.ather;atier t,aahciaj.   al,-  drro etti: rubli, arc  private  schools; 



(-)     A  JrP.Jur.:to •y/tra i a i 

(d) An  un'J:'ir:'a;'..:ir.   :y .; iy, ; ralair. •   : 
arrh); 

(e) In-servic.  trainir. ; yro -ra!¡ncr. . 

(f) The establishment of the-  ¡hUiri 
erxlarehip taoiu)  for selected  ycun," toy;' 

ili 

D.    Industrial research eütali.lLhmeuta uì' tuo Govt-rmrn.-ti:.. 

L'V".    The principal agencio-;: cf the JavernniuiK   *aid--iáakUiL   nvujtri.-.ì-  v- :\ 
jevclopment projects are   k^erilei below. 

Rational Institute of Science and Technolc; 

2o.    This Institute is under the supervisa a' U^üb.    It.; |n>l   •< „.a r m     'I. 
former Bureau of Science established on 1 July lyjl and  ivi r;aiii,. i   lu -Tob,     '- 
into «hat is currently HIST.    Its tuildin-a und labórala ri^, an   lu-t. I   i-   a 
three-hectare lot in Manila.    The acope and nature cu  ite function ani ^r« .1 ir>r 
activities maybe gleaned from ita organisational ut r act uro-, ocnrci..^ oí* tin. 
following eight technical operating units?    (a) aßrleulturul rm-r-h ^ntf. : 
(b) biologici research centre J  (e) food arici  nutrition re re arch   < -tre 5   ^ 
(d) industrial research centre  (largest unit),  coniiistitv "f 1»<     h' '•1'"- /" ^"f '" 
and the engineering research laboratories;  (<") medical r«.'-arh ••« t tr- ;   ,>') t^{. 
and  standards laboratories;  (ß)  scientific i, . ' t -, anent a ari  U-I.nl"- ^rvi- 
division;  and (h)  science documentation ani ..llrury diviaiou.   It h- .   •> U.-J   ^n 
administrative division and a legal division. 

•1 
i.tr" 

>-).    The directors of research centres and  thc; chiefs of division.-: ..•::<• n 
delegated executive and administrative authority ov^r their reöp':--Uvr. 
or divisions for flexibility in administration and iro-ramr. ,x..vu. .•.!>.    ¡;;'^ 
making and over-all executive responsibility reut or. the ..IoT u•.i,~i. u<;    jh 
is assisted by the Deputy Commissioner.    The Commissioner ir; a^o ,m e,. ^in-.v, 
Estriber of the NSDB Governin,: Board. 

50.    NIST nainly undertakes industry-oriente    i< : «--.r-h £ 1* .V ;t. _ >• a! in   vi-t. 
problems Involving the discovery of new or i^rovomtut ^ '^u;;  ÍJ''1 ';,t,'„ *„ 
processes, consumer products, equipment Jv..±yiw, >-t.., u l^i.^- ^ 
indigenous raw materials.   It gives technical ,-r   , ^Utmn ^ryi ' -        • 
industrial establishment and to other  ;ov rnuout^-, a^.    It- ^ -   *r   . 
activities can be distributed approximate!;,  a. lo-xov.:    >^i- * -- *   t»   ; '„ 
applied research, TO per cent; and develop-«-11, ^ ^rt;'

r'"   'Y^-  
undertakes contractual research and teehni-a^    ouc .1..»-*a. -'• - ^ ; 
private enterprises and collaborates with üivcrJuiM ar    pr va. 
fivin¿: on-the-job er pre-cervice technical laboratcr. 
or -raduating students in the sciences and «ariueor^. 
agencies,  like the Bureau of Commerce,  in tls   .;;tai..i:a.m< 

stan." ard s. 
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for it.tf n . * 
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vLi-h hav. 
•Lai  ^uj.ìcrt  fer III.'T  .'cioec primai'ily from government appropriations, 

;ra 
rrir 

Pó million,  ~j.¡ atout gUS77u,OCO at the present rate  of 
.  r.a.0;  three  ficcai yesre. 

Phiii: :iae   a to:: ne r,:;. .cmmi.cuon 

•j   .     Thf  Philippine Atomic   Sner;y Ccmmiüsion vac created by the Philippine  Science 
Act of le'5- ac    he implementing agency of the National Science  envelopment Board 
on atonic zattere.    The  fomnir-sioner and Deputy Commissioner are the principal 
e.cc-utive  cfficlalc of PAEC.    Ar a member e:-: officio of NSDE,  the Commissioner 
participates in the formulation of policies net only on nuclear energy matters, 
but  aleo cr. other scientific endervours. 

yj%    In the formulation and   ievelcpment  of policies in atomic energy,  surveys and 
rtudles arc made concernine the undertaking of research projects designed to 
contribute to the solution of pressing agricultural, medical and industrial 
problems,  and with promotion and co-ordination of atomic energy use and application 
in the country.    Surveys and  studies are siso made on the availability of the 
needed manpower und the  specialised facilities and equipoent« 

yjk.    The act ivi tie ti of PAEC are financed frem funda appropriated by the Philippine 
Congress, mainly under the General Appropriation Act, vhich are used for the 
operational expenditures (personnel and other service») ató equipment outlay. 
In addition to this,  Congress authorized, expenditures fr€« tha pwfclic vorfcs funds 
for the construction of the nuclear research reactor building. 

55 The most important applications of radioisotopes in research, outside f>A£C, 
are being carried out by the University of the Philippines, the Philippine General 
Hospital Radioisotope Laboratory, the University's Collega of agriculture, the 
Bureau of Plant Industry and the National Institute of Science and Technology. 

50. To aötict users of radioisotopes and researchers on atoaic energy, PAEC 
makes it a policy to render technical advice to researcher*»', to provide training 
opportunities and facilities, locally or through fellowship grant», and to obtain 
r search 'Tante frcm foreign technical assistance progranases, PAEC aleo extends 
the rei vices rf itti electronic ataff for the repair and servicing of instruments 
free-<>f-charge ana helpc f-vilitate the importation of radioigotees of research 
or ^aiuraticus« 

University of the Philippines 

37.    This is the largest government-supported university.    In 1959 it established 
itB Office of Research do .ordination.   This office impiantate research and 
development projects thro .¿h its ¡natural Science Research Council and Social Science 
Research Council, both txlicy-making bodies for research activities «hose meabers 
(representatives of the various college;   ...f the University) are appointed by the 
University's Beard of Regents,    Most of the industrial research is undertaken by 
the Colleges of Agriculture and Forestry (at Les Baños, Laguna Province), and by 
the Colleges of Pharmacy,  Engineering and Fisheries.    The executive responsibility 
of the University is exercised by its president, a presidential appointe«.    Other 
cCiiegeí-  muir 
Mueooo City. 

un.)t r' ¿rei T tü    1 arge campus is located in Diliman, 

nxc iuaii'.t; lid-. tunen. 



ir pine  -'oconut Ad mi bistrati <:•-. 

. This government agency vixx -re-tr ; ^ 
the Department of Agriculture ani N:it arni 
.•enfined to the improvement of the 
utilization of coconut by-rrcvuetsj. 
cf administrators. The e::.--cutivo re »por 
it; concurrently the   general marker. 
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Philippine Sugar Instituée 

~;.    This is a semi-public corporation or-uuined  it. 1,".*. .'¡.ni  fi nane. ¡ J'-^^K 
by'the Go/ernment and by su¿ar planters and millevü.    Recarvi, PI. u^a;a ;.t  • 
of Bucar-cane by-products and wastes and un the a.*n«:ultunil m-p-vt i-  i^^.^^ i 
-o-operatively vith larce sugar centrals la the   ¿cur.try.    Th- riui-y-»-n..in 
function iß vested in a five-member roard  jf  ¡in n T.:  U.>   i «• • «t i«.   s  av-tn 
in a cenerai manager.    Xtie majority of the Leurd «,ieni- r.. ivj »v.- i „ u.. .... i> 
Federation of Sugar Cane Planters» a private rri/iwi^ation. 

Forest Products Beaeareh Institute 

¡•fi.    This research institute  ic located in th«.   .-ompcurJ cf the-  .Tile.-    • ;' >''•»••;••«• r.v 
of the University of the Philippines, in Lor, Bancs. Lu-unii.    Tt var ^r-vu i 
"-aw in July 1^9.    Its main function i» to undertake an <.xt=-M;iv-  PM-.I  ..   -n 
development programme to improve present technique, of woe, pro-v-^'-' ;• ••" 
production,  to premote the utilization of fore,t promet, vn^,   ,n       . - 
ne^ïureeî'product Industrie,.    It undertake,   •o.ol,r,t.iv, ; re )e •<., w U.u .    • - -• 
,'cod r roce ¿o» and manufacturer.    IUB ^orr«'. by ., !,-^ '   •'». 
the  '^airman of which is the >an of the - "olle v 01   Fon : • .y.    . • < - ^ 
responsibility falls on Its director und  mutant .UP  •-... . 

kl.    Two other -ove rnmenWipi erte,! ar^l •*: vhi.-h an    ^^^V  ^V;!'. '' ' 
research projects are the Ataca ^velom^t ixard un. _ -h--/^^ „ ^ a_     . 
Industries Development / xhority.    Ih.ir r«.!;e:-r;h -.ctivtU-a,  .,*;'•• •    f        " 
on ïhe utilisation of in^no-u: raw .mteriuL   for ^u.,-; :-..- h-. • ^i 
manufacture to promote cottage industri,» I?the  rural ar.a    _   ^ ;;-.- 
untitles recently created by statutes und  ü-ili xa *h•* ï-J^   -i    ; ;;•    ; ; 
rire the rhilippine Coconut  Ite search Institut, and th-: t r.iUtp.n,. ,r.v .. ... 

commiselon« 

r>.i!. 

P. Private Industriai research establishment,-; 

tó.   A«« is no privately owned or endowed .«i ^ ina.^ ^~ ^ 
instituts of national stature u^f^^^^ 
in the Philippines.    However, the larger f^f^f    ^r^tort-n primarily 
enterprises conduct their own research and   *!.£in luì, ratori      . ^   .^ 
quality control, to serve the nee"á cf -he 

.iva ti* ,; 

fnr 
.r>m'.i ,..f. 

and data are available re jar J in 
trade secrets. 

tf.^s*-  prlv'i"''"  isi "- :ria~ lfa.fr: •/fi' 

1+3.    Among the larger companies that supac.rp 
tc improve; the auality of their pro^.jtr.,  '•? 
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i't c Ì" or; in i'.nnlla, which M.'¿rate;:  a 
i:   cci.i[ ^iny ani  an a:ii>r.al-fe; ¡s  pl*i:t 
rr:; ^ri«;-.|Uij  vhich  creratet;  a  i.uli 
'. Le  Philippine   [<cfi r.itv:  ;'c>r.pa:iy  ur.cl 
ir: Vanita and terh en-are'  in the 

te an-  tìynth'-.tic  Jett, r ents. 

• .   ''•(-.:•  i   !'•:• ar;-h institute,  one of the test equipped  oi' ita kind 
tic l:.tt er- ninnai nie:   R.search Institute established  three 

~ Bane,  ,   :..   ^.-.a (near the   L'olle ;e of Agriculture)  through .cranta 
Fcr;  an :   rod.cf-eLl.y Founda Lie a a «    Ih e  research projects of this 
•-•iit re J   ••-  vue problem of ri JO and are mainly agricultural in nature. 
lion   -ave  a   -ran;   cf ^Z[,ljC,OCO for the building and  laboratories 

and for the deVL-lopr;k;nr cf the JGG-acre Philippine land grant, while the  Rockefeller 
Foundation grants .J'>U;'J5Q0,0C0 per annum for maintenance and operating expenses. 

--.* . n private. 
i. tLe worl ;. i 
;;• Ma; a(-'.' in La 
io ,a!a. .! 1 ;/ llv 
Institute are 
The Fern  F^un< 

F»    ^.¿»pt-cts of financing 

krj,    Financial suiport of rcvornment research agencies, whether scientific and 
technolocical,  economic,  or ar;ricultural,   ccues from government funds appropriated 
iy ':ou.;reee every ficcai year t, che ficcai year in the Philippines begins 1 July 
and ends 30 June of the eue "ending year).    After the President approves the 
national budget passed by ('onere ss, funds are released on a quarterly allotment 
basis by the Budget rorauisaion.    Jome agencies,  like NSDB, the University, HIST 
and PáHC, are occasionally recipients of donations or grants in the for» of funis 
or equipment from privabe sectors for the undertaking of specific research 
projects suggested by the donors.    These agencies are also authorized by law to 
have fiduciari' fand« te which ;=uch donations, their incomes and unexpended 
bajunet-K accrue for use i<- research contingencies.    Special funds are occasionally 
•niroprtatod by ronrreñc for specific research projects, like the abaea research 
an.   dev.-ioment  fund,  and the  rat control  research fund. 

't-.   Â survny conducte.l by iíüi¡B In 1^/0 on research expenditures by private industry 
chewed that privat*.- industrial firms spent F7.7 million for research and development 
activities, Po.;> million of which was for applied research and development and 
P'/50,C0O for basic reuear.'h.     -.search and development expenditures in the 
•ovomoent sector,  on the ctcc r hand, totalled P29.5 million, Of which the 

University of th<- rhilii pines,  the pepartelent of Agriculture and Natural Resources, 
fiOFB ani the LepartucM  cf Ht-u-nh were allocated the -reater portion of the amount. 

G*    Staffing and personnel recruitment 

V.    The recruit«*.it of hi-hly  purified and well-trained scientists and 
technclofrists has rc-uaine ¡ one af the problems of the advancement of science in 
the country.   Hence, there is need for a -10» intensified programme of developing 
the necessary tale.it«.i ¡narrower for the ¿-.¿stained industrialization of the 
Philippines, 

•tö.    Hie  experience 
institute has  shown 
t v 10 •radunte  level.: wat 

^iter as administrator of an industrial research 
h -f well-trained  scientists and technologists at 
¿rsue  Indetendent research work rr can effectively 
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50.    NSDB and ita agencien have  inUnjifie 
training programmes to attract  t-ai'-nt.ed yc1 

provide skilled technician for privat,.- in. 
biological, food and engineering reteureh, 
of radioisotopes in industry, med'."lue -irA 
fellowships are beine obtained  to tritai-;  t< 
service to study or train airead.    Vocational .-oum-c  iti yiru .•-klcvinr,   t'n? 
mechanics, optics and electronics are beiny off,..red by WiüT in its-  :vi.-ut.Lrl>- 
Instruments Repair Centre, a project atauiuted ky the Uní».,;-! NMU--M,¡-.   uu«-,s ;.>.it- 
Scientific and Cultural Organization (WEECO). 

•hiii''!i]  (íi.rüotiiif- it;  t.!. 

51,    Another incentive ,^ivcr. to nUra.-t I  v,   r •:.- • 
TOS the raising of th- pay W.1-:ï -raw "••..: -!   • fiv 
for scientist/technologist lrv.lt) .:' t---t.-ii    .  :   i 
equivalent to twice thoae jJv-.-i.  Li. '-." '.    ?••   "<-*v 

also raised the talary iscalec   jf it.; f-n •- >. . 
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53.    The yearly observance M 
also a science incentive act ivi ti .   Ou'..tut.-in    . iilji: 
plaques of merit.    The truly productive * -i   -.ti.t.- -.r-   : VMM. I 
wire also extended  "kr-gdienfciui rdutlr^l ú.   • .   •• :• •   ."nj' 

•a ¡  i 

H.    Application wf fruit.; n.f li ,. krî t.   p-J-'^'.'h 

5^.    The tnain objective uf the prilli al ;   _   ^'^V/.   i!,,y,'(M    'i'.'i.'.-.,--f. 
Government is to pass on the result:  '-f +r. .•• •-ri»1' '   -'«;    ^    *J- ^ '      r"t| 
projects to the ultimate u^rs. in tU   .-c.nny, iv. '   « ar.i ---u-. _ _ -      ••-^ 
Industry sectors.    It has been a otar/JLa;     .v< rr.n.u.ft.   r-W ^-y      • 
aeencies supported with public fun-in r.kall ot.0...   «»".'5 '^;   -'•';_;_; ' 
aspects of research:    (a) fun^Brr.enttu.:   '.I) 'n-*' ;<;   '"  t   -'   ^^^ 
niant scale).    The aoverr.rr.ent  refrait..; IT'¡. -  .p.-4.:.* vi k in*. 

-r 



\,'j.     U.x¿,  r-f+   r "he   i Llo¡:-iiiinr   rta;e,   "he  kCl'P ar.J  its agencies,  for instance, 
aprrise   ir.t<- r< -s* >- :  t.rivate  ir.vettore or tr.ua; if U'-turers of the  technc-econcmic 
feasibility  o;'  -or ii.erciaiicin•- the   recuits of  itr. development projects.     This is 
usually  mr.e  through  r-.rsounel liaison,  through writing or through technical 
iafc rtriijlior, tuli-., tint;.    Ih.cc extension activities are j erf orme ri ty a 
-.•o-erdinatir.- tcur.i in the agency,   or ty the  public relations and field  extension 
'ir.it. of e a" h  J--s.-arch a-gency .    If results are patente.!   (auch patents,   as in the 
-••.se r.r NI;:,T,  ar-,   ir. the  name cf the actual researchers/discoverers,  tut  are 
assi ;n<vl  to the  a    e.ey),   the interested private  parties who express desires to 
(exploit  the i atonu  ene are capable of commercializing the patents or results, will 
be   ;iven the  rights to licc.se the patents under contract and to pay the agency 
noteless than 1 per cent of the gross sales cf products per annum for a certain 
rericd of time.    One example of this Government and private-industry joint 
venture is the integrate-I processing 0f the  coconut pilot-project of NIST.    The 
researchers/inventors will be given a share of the royalty to be derived. 

vr .    Technical consultation services are part of the activities of Philippine 
research agencies,     gach office also maintains publication and information units. 
HIST publishes the well-known Philippine Journal of Science and other scientific 
information media.   

57.    Early in lyöp NSDB organized nine regional science promotion office*:.    Hiise 

offices are manned by field extension personnel who disseminate the results of 
research projects, give demonstrations and promote science consciousness in the 
rural areas.    In tho international scene, it has established foreign stations in 
and detailed science attaches to Washington,  U.C., United States of America; 
Bor.n, Federal Republic of Germany;  and Tokyo, Japan. 

-£•    Technical assistance received 

';>.    The Philippines,  ;,c ^Member of the United Nations and its specialized 
agencies,  has availed  itself of foreign technical assistance, mainly in the firm 
of equipment,  expert  services u.yi   study or training fellowship grants in the 
various disciplines of science.    The country has to resort to this assistance 
to augment the limited funds allocated for industrial research and foreign 
training,  in order to modernize its research and development facilities and to 
upgrade  the professional background and  skills of its researchers. 

y). Most of the foreign technical assistance which the research agencies 
initiate and  request through the Philippine National Economic Council is cbtained 
unvler the aegis of the lelomio blan,  the Uniie    states of America Agency for 
International Jevclopment, the Food and Agricultural Organization, the United 
Nations  Educational    gelatili, c ,> giurai Organisation,  the World Health" 
Organization,  the tni.ec étions children's Fund and the International Atomic 
^nergy association:  -..,-... from the   ïoveram.r-s of such friendly countries as the 
Kecera,.  Repub^e o!   uer^ry.  J,dia ani  T, ;   cl)   an;onc otherg#    ^ mil    lnefi 

research  reactor v:is   uver. to the  :hiIitT ::le Government through a bilateral 
.;;,recent with the   .or, v.rxxx cf the 'înitec  Staues of America.    In many instances, 
the nu...iHine uoveru:,-.;   'nciles  counterpart funds for these foreign alJs and 
.'or ferei-'n-assist ec   y  .-••::rc.    i 
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a.     INrCSTRIAL HEFLAhCH ANL ITVELOrMENT IN THAILANT 

T reared  by Charlio ;"urasitl* 

1. Though Industry and research are not r.tw tu Thailand, their developments 
havt teen practically independent of one another.    In recent years, hundreds of 
factories have been luilt. many of them using imported capital and technology. 
At the same time there have teen more laboratories carrying out research with but 
little attention to industrial application»,   .leverai industries have begun to 
realize, however, that without modification imported technology is not always 
suitable t    local condition*.    They face numerous technical problem that can be 
solved only by reeearch carried out locally.   Many timen they seek the assistance 
of foreign experts only to find out later that those experts can be of little 
help.    Yet only few industries ever turn to research.    Soae research scientist« 

!L     ?   ad -probleIM Jf th«ii* «*».   Believing that no fundamental research is 
worth coin« in a developing country, they have selected topics based on their 
industrial applications,   fio far. however, aost or their vorke have not been put 
îf îhîîîu^ Uee* J?f îhife! mâ other ^ft60M. industrial research ma develop«** 
In Thailand are still in their initial stages. Undoubtedly they will sur>ive!tat 
the «s.« l. how fast they will grew. To obtain the answer to this mmui*T 
one should first examine the satter ¡rore closely. *««»**°n, 

h- Satini  industrial resear*!» ^^ 

2. Tt  is not very easy to find   »ut vhfet a ••.t.vcrur.ental  dienti fir research aol'ev 

Aafcoratort.es  in which some research projects have been conducted.    Rovever   the 
effort to laprove the competency of science Guatee and thTSidurt^^rttww 
laboratories hw not Le,n clearly .een. although the InccpeteS^ iSl. 
graduates and the non-prcriuctiv«n*sa   ,f various government laboratories are 
important obstacles to the progress 3f eelentifte regret!. 

^e „2"^ It li%]1***««»•• research In progress m the universities.   (Uy 
ïït ^4^«^^ ^^ flverßltieE **« «**»»* courses in tS ¿USL. Kost cravatte students %r* employee  of the Government who have imnimmU»****? 
«ourse* m * pan-tiae t„ta.    ^cy carry out fuSSntal «^JHÎ Îfj**° tftke 

»Win«* for their iter's Pe/rees. ^r Ä   SS^S, nîSSî,*«» 
research project carriel out by the university staff thewelils     |JÎ2ÏSL 
the lack of research activity In the universities are MSSZïtïïE. IÏÎ». 
science as a career beiv less attractive whan L^^^^ilL*.^     * 

diversities  In Thailand do n^a^ÍS"^ ¿   nf f £irSA'A?"'  "* 
Fcientiflc achievement.    The scareitv of r»~iu + iì    I Starrs on their 
equally Important    rea   * for Z "¿k 0f TeìlltItlZ^T^ U t2a° P *BCK 0I «cientiflc activity among the staffs. 

*    Ministry of  Industri'.  lt\r-rt->t-rt   if ^ni^^    r, ,    _ 
Thailand. •.-«...«* of .cier.ee, Research Division; Bangkok, 

J 



4. Applied research is usually carried  out  in the :>d   rntorl«-!- M' r >v<r •;„<. i.*--. ' 
departments.     There have been  >r.ly a few  rci»-ntl 1'IL* ach! t ye:n<-ntt; r<-. ••  tin   rr •• 
the  research efforts  of theee laboratories,  ikvpite the-   1,','yt'  *vÂ  M' 'i.ii.'y 
allocated for equipment and supplies.    Several   r* a^.'w. tr.ay It- riven.     'h<   ::¡ e' 
important iß that all the laboratories operated by +he varimr  c'.,v<-rt.it.' t.t 
departments face a serious shortage of adequately train» ¿  ¡ eiv-orn''].    'Ih.re ;>:•< 
very few scientists with research qualification« Vvirkiir  lr. the   ¡ahu-it-ri-, .;.     'Ile 
others would rather do routine work than research, because they *i-> :vt  fin:   it 
pays to put  in special effort to overcome the various difficult lei- normally 
encountered in research, while they can get the same promotion üoir.r rinipu-r 
routine work. 

5. Choosing research topics is another problem that the t'overnment laboratories 
should reconsider.     Very often the finished works remain useless, because they are 
not significant enough for publication, or practical enough to be usen in the 
industry,    The lack of collaboration between various departtner.to r.nu  requited  in 
duplication of work as well ae expensive equipment.   Many of the instrumenta kt•( t 
by the vari <«» department« are now inoperative owing to the luck of e pa re part*: 
or of proper maintenance, 

it      To iaprov© the situation, Thailand established the Nationol Research Council 
in 195é.   In 1959» the scope of the Council*« activities were broadened,   the 
présent National Research COMìCÌÌ ha* the Prime Minister as the President, and 
according to the national Research Council Act I.E. 25OÊ (1959), the council han 
the following functions % 

(a) lb sake recosBendatlons to the Council of Ministers on national policier 
aftd progracaes relating to research; 

(b) lb establish ana iupport research group» and institute« in accordance 
with inetructions fro« the Council of Minister»; 

(c) lb co-ordinate research activities in various branchée of eel enee; 

(4)   fa proBQte ant support public and private research; 

(e) lb register investigators and echolara who art? engaged in various 
branches of science; 

(f) To establish additional divisions of the Council; 

(g) lb assign investigators to work on research project«; 

(h)   To suggest waye and means for financing research ¡ 

(i)    Tor^e grf.rts ctn tvf-rds in cvppcrt «;f r- r .r.rct; 

(j)   To co-operate with other countries in research; 

(k)    To submit an annual report to the Council of Ministère, 

T.       The National  Research Council may obtain the following   incune for urar.^ and 
awards in support of research: 

-¿c 1 - 



(a) Government allocation; 

(b) Fees ohfirged by the Council; 

(e)    Interest or. investment? and other income from property under the control •     ; 
of the  Council; 

(d)    Gifts from varioue sources, t 
i 

y.       Cince ite establishment, the National Research Council has carried out 
several primary projects, including a survey of research works in Thailand, the 
compilation of a register of scientific and technical personnel and a survey of 
the scientific equipment available in the country.    The Council has given research 
rra:.J G  to ur.tvrsity p-fer sore,  ae well ar. several graduate fellowships tu 
individual gra£uate  students. 

9. With regard to research policies, the National Research Couneil still leaves 
much to the various departments themselves.   The Couneil has not been able to 
exercise any control.    It was then recommended that the Council  )e made into a 
body which could undertake ecientiflc research and investigation by itself. 

10. Ihe major scientific research activities of the Council were to be carried 
out through three research institutes yet to be en tabi i shed: an agricultural 
research institute, a medical research institute and a scientific and industrial 
research institute.    Facilities for these three institutes were to be transferred 
fro» various departments.    These recommendations were strongly opposed; they 
were therefore replaced by new proposals. 

11. Following the new recommendations of a United Nations expert, an Applied 
Scientific Research Corporation has been established instead of changing the 
structure of the National Research Council,    If completed as planned, the 
activities of the Corporation will be grouped into; 

(a) A technological research institute; 

(b) Ar. agricultural research institute; 

(e)   A medical research institute; 

(d)   Other auxiliary groupe, including a documentation centre, a national 
standards laboratory, and ar. instruments repair and calibration centre» 

12. ïhe Corporation is currently concerned mainly with the building up of the 
research facilities and staff of the Technological Research Institute.    The 
details on the proposed scope and operation of the Institute are given elsewhere, 

is.    As can be seen from the foregoing discusión, the Government has made certain 
efforts to improve the atmosphere for the envelopment of applied scientific 
research through the establishment of a new organization.    What the outcome will be 
rtmair.s to be seen.     As the matter n-, y :Anrxr,  U.t n1tunti:n recms to be too 
complicated to be solved by this or any other means in a ehort period of time. 
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The  creation of  industriol-reio-r d,    •  is.-:   ; 
veriue.    Even large ur.dertf/r.inff .   such M s 

ries,   paper mille ;   su^&r t'aot  rie¡¿,   Irev.v-ri.. 
:e  in scientific  research,  th uri. there  if   :.u h t     u 
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subsidy or monopoly.    There is r.o reed  f -r then, t    d    ur.yUirr L< t i n 
the maracement and  cutting product 1er. e.^ts Uir.diy.      t- o n.att.-r    ; 
industriali sts do  not realize vhat ret-eareh oouid    P.'er.    ,'rr.i r.;; th  ;•• 
ö Virthinc about research>   the belief iti  etili  held that  y -urr ec r   tt. 
afford the "luxury"  of research.    Thits t;eemB t. • le unite mtunl. 
b. r mana gemente in those  industries knew little -ñout acierre    r o<- 
--•search.    If they finance a research project,  a lM-.urarlr recuit 
ir. a short time;  otherwise, the project vili he e n* ile-ed u I'MüUI 

First 
i.-i.ti: 
!OJOt    I I   i 

IS. Scientists and various government laboratories hove helped t< •-'f- 
•infortunate attitude. Not only have they achieved siifht suedes in t. 
research projects, but they also have made few of their findings K^-wn 
public. Furthermore, many receareh projects have nothirr, useful to , r 
existing industries that can be appreciated by thoeo industrialists. 

i6.    Fe^ incentive to research, e.g. exemptions, subsidies or pifir.te, 
offered by the Government.   Tax exemption for this purpose is n-..t Krui 
number of resesrch grants and fellowships an- given to professori» ana 
as already mentioned, but there are certainly not enough of these t«   i 
croper incentive needed in research. 
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B.    Industrial research ertabUghmerytt; 

1?. Currently, there tre no institutions responeille tooieiy .-r i: 
vesearct». The nevly estebliihed Technological Research Institute • 
scientific Research Corporation of Thailand end the Department . f : 
Ministry of Industry «re supposed tc deal vith industri M retirer, 

other institutions. 

18.    The Technological Beteareh Institute is nov busy Ridire up 
facilities and recruiting smentititi vith research qwiificati-.-ns. 
stawe of development,  the Institute faces so many difficuitie« U» 
have to be mede in the original PI«.     It is thereîor* impair,e 
this report the evaluation of it« present rexes or the detent    -• 

management,, function and scope. 
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jetartment of Sslence 

xi. Although th« Department of Science dees not dev^- ^^j J?*1•' 
industrial research, it hag been successi in H number ., .nau.tr^ 
projects.    A number of Industries are new making use - . it- ^r.jir., ... 

ÓC.    The lepartment of Science is one of f. ur déport^nts 
Industry.     It is  situated at Pama 71 Ko ad ir. Baryw-r..     * •< 
hod its origin in 1391 as a arcali ieboratjry 

. It vas transferred to the Poyal Mi r.t  ir. I/3» 

f th'--  : 'i r.i 
"f-t •; ri,POT,' 

the L-'Ki.T"ti.'."r.t     i'  ¡"ir 

yf.T« the   7f-!i rt:  * r.o-   ir*( 

,,    4 , 

r*.B>-fir''r 

sitry    r 
- 1'   ;'f':<T' 

wide nel its i'uncticns and ira. becarr.e  the  Ler'jrtr'.^r t. •/• L>-T. 



-    •   _••'•  '••}•}'*•*•:••,   •'••-•;    •   • •    .¡.>!'-r  'i.--   •  Mr :     ;• -j  1 iiv ••t^r-'Jf r.eral ,   currently 
r-K^''ri     '   ••'-!-:••    ilvlt:;   r.o    vhich   ¡r-    :"jrtr.t-r tot di', i led  ir.t     s^-ti. r.« : 

."•)   " • -i- t-r;;'^   -fflc-.-:     t)  ^ivi.'i   r.    :'   'hc-istr.        -)  rivisi  n    f Bi.l:»7ioel 
-•-••.•-•!.'••-•:     .1,   iivis:   r     f Ihy-i-:   or,i  ir.-ir.eerir,--     ej  rivisi T. . f Analytical 
i.-ou-t r,   :rln:!.-     :)  lividi   r.      '   i-en^n/h. 

• '• •    ?h-   r-jr.-t.;   r.o    r + r...  It-T Mi-* -.er.1     i1 f-ier..-e :n*  specified -ìS: 

:";\  I(   serve 'iS **>*  averment's -entrai laboratory ani a  scientific centre 
<•''  E'itjt;iy uil f;-,v-¿rr.ment d   r^qu Lrer.er.te  ir. technical mattere; 

_ \l>)    To figgist Ce re ri 1 ruliic and private industries in cechnieal matters 
includine -.ralysis, technical  information and consulting services; 

ve)    Tf   certify 1 .rally manu fa -tured product e s» eg to promote their 
pwpul'jrity; 

- . +i:d)    ^.crntf,] ^e quality :f food« and beverages for taxation purpose and 
i- r t.ho tublic weif s re; • i— * -       •«* 

le)    To train scientific personnel in analytical etaiistry to satisfy the 
tepartmenf. owr. need and those  -jf the Oover««t and privatisai!*. 

research projects, for examples 

(a) The development -f an alum production process; 

!h) «Mck rr cesses f•-r the manufacture of fish sauce and vinegar; 

(<-') Fruit-juice  concentra teg  and preservatici of food; 

(d) riltì and fatgf  lni,iUdln6 ric.e.lran hnd topok-s««« oils; 

(e) Iht preparation .,f tpecial glue and starch past«; 

U") Irying .-ils; 

Ifí) Rav materiali f....r ceramics vfures; 

(h) **rer pulr. fren vari-.us zurces, including rtee-straw ana btftMM) 

,i) A «iter-retellent uHed in shaving-board production; 

U) Ih*» Improvement of the quality of solar salt, 

tí; •i\î* nTîr^tST' ^ T«l***** *« leased its exility to „rv. 
^^^^^^:h^

r";^^rT^ ^tru^nts    such as an infra^d 
rno-K.r r ,rti-   ^f the CÍÍ   Í 1    ' J  ^olar^TaP*>  ^ve been acquired,    ffce 

•ih.> .-.iuií-ert  viU  ;,'•.-< •• r. > ir    x      pical Science.    Khen ecmpleteJ, 
Kh *r '    ,J r:   •- "Birg ^ a pilot-plant scale. 



s- .    With these increased l^i.liti..¿  •„j ,.-.,, c.-t > . f, .    •*•.,.,.,,,. 
;  Science should te able  t.   ¿erve  i*d->s+r-- >   "•^.',",'     •     ''"' ;l'''    '''   ''   i: 

it under study as a  result    f the  riuti-.: r.al' ". .•  ¡   ri • \VVl [', ,.,   !'t ' -. ".',,,,    " ' : .r 

The Fcard bis made three  rec.rr.er.dsti ,ne  ••- r •,.>•.;"- * •• ' ' f '. ' ' ,'\+'.,.   ',.*'• '•  '.'''''   !' 

(a) ïîev  and expanded activities     f   the  ! e, :=i t,:rr.t      ,•  Vierer   -h , -i i   ì 
related to  industrial development and sh. uld le'   r :itíeii:1 .¡n,, t,' iîdu„/ri. 
enterprises; '"' 

(b) The Department of Science  should detúfm :,  Fr rr«r  t    rinrl  ,-.•». 
service function* as testing and certification t,   industrial enuad haL^-'' 

(c) Specific project! of an RWJied  rcwarrti nature  eh uld  u- ,,.,.uM,..   t, 
the ^Partment  of £>tenee and 8hould be related t-  industrial  r^n.Lrorw'ntr, Y-      ', 
extent feaelble. *''' 

C-    Ajpegtg of financing 

26.    All research ejtj^naes of the teptrtment of Science are included ir ihn *1Iirir,l 
budget i^S-u^'iated for the repartment by the Government.    The Letartment doe« 
earn fWt«A» ?*«• charged to private tedien for services, but ell these Urninrs 
nuit be hrated over to the Ministry of Finance.    Occasionally, the Pet art ment *â 
wjjMivh «c*k*rt receive wU em« of money ag on avrard from the industry'which 
*»*» use of their »oris«,    otter institutions have considered the r, ssibiîitv «-f 
carrying out resarcís by contract.    It is doubtful that this ide« will be 
practicable i» the near future.   îhe reasons far this are the »time •« th-n» 
explaining the lack of interest in industrial research amone industrio Uste. 

D.    Staffing 

r ocJer.''^ 'mi   it her ??•    Staffing is a serious problem that the Department     ,   ,.,^[t.r. 
R"ientific institutions have t- iecr.    Relatively fCW   j- th a- wh,   ^„J^N- i, 
science have the ability to conduct satisfactory ret:e:..rch v rk.     Th-.'s.. wh    h/.v»- 
research qualifications art  usually f.,reien-trnined ,;ruduui.eE with higher  i-.-r.-.i.;. 
The tepartment »of Science has o number ..f such scientista.    Ur:f« rtun.t'fìv, :•; ¡-.T.   ,I 
them are engaged in administrative work.    This; is becuao th" .-ener,]  - r.vir 'rr.en+ 

is not attractive enough to keep them in the tedi ut; stiviti, s   .r n.ee-.ivh. 
Therefore,  it Is not unusual that eome scient i utr  in Th'niard i.-. ..• r.ev r l--.   i <• 
involved in any research w-rk r.ther than that require r. r their d#vr.-•,:.    !.i, U,..r 

reason is that the civil service promotion system iß jinnr.*-) in uu">  •> •„••.;/ \ )•>,'< 
the test staff members must usually be transferred t    -J drdr.it; trat iv i .:*•;  :r.    rd<r 
tr. have opportunities for advancement.    It is true that i:. their administrativ. 
pests, they have little time tc. spore for dine; research v-. rk therxej vu,    fut 
though it vculd mean herder work,  it surely r.irht te noBSibue f-.r ther, •     !.•,•,-! u 
few research projects. 

26.    It is generally believed that the scientists', lov ino-r.es ore T<-F,J. noitie f'.r 
their lack of incentive to do research.    This belief nay disarre'-ir .;r, the r.^-.r 
future.     The unfavourable financial  status   ->f s-iertists   i et; ;-:e»-f, ¿t^l-nt.r  fr- f:i 

choosing science as a  career,  if they are qualified f.r    th'r -.urt-s.    Th- 
scientists theirr, lv?g,  however,  do  n- t encider rr.- ney tr.eir    n>-  -.r.d   ,r,i.y <-/M. 



-ir/-   "et;. 
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o -I   r.tictj t • svrve     n.ita  research 
•^  '•'*"•• T   ti^y i: v --"irr.-   thus;  for n r.e 
l'i   rx ,  o it h u;-h vith   .r.ly sr.nll 

•  \rs-:,   thot  they -A     r. t   liix- research 

••     -     ..^..   rtsMfh  ¡o-i.oilinto  o>v  r o^rr.r^nt     :Vicióle.     Like Uose     f     ther .>ivii 
'r
fr;:rna. thrlr series  -jr.-  Insti ur  n th»ir   luulificMti  ns,   p ««ion« and the 
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:   ;-'cr>T8  iri the  servio?,       n the overnre,   th-y «„-arr. ab.ut  .-ne-helf to 

r.t'-thlH    r whr.t they r. r<i:l enrr; l,y v rkir.r ï-r urivate rv-neerna •; r industries. 
"llh E' me f'X'-'erti -n«.   these s.-i'.-rtieta 3 i ve  fnirly veli    n their earnings tut     -f 

• -JTEC,  they cannot  affVri mu.-h luxury. 

;   .     ip-hnicfil troinim pr ^r.njr.ee Ley nd the undergraduate level are very -ore 
^-fne Jf-turcc    r. the vnri-us isre.-te    f sciences ere given frc4 tin* to time. 
JBUQlx^the scientists take thrlr refresher «.-. urges -Ar ad under various f..reign- 

:'-*    "hv ''Militi  r.    f roPuittf .   •'   industrial research 

ÍL- ?,*:;'.;TiJtB,',f,ír',.lUCtrií'1 rctK"jr'h "^rt-.ken by the tepartment of Science n» 
». »Ji    •/.xJible M  nil farces t., .ny n* wh    vJeh-s t    safce use of them.     The 
i^Pirtnent 8. mettes ^v..n pr-viJea the necessary training f. r the periont»l of 

c^n Í .¡¡" "ervlUh: ,Wl'h,t „JtUl7tf th° ^rt,ent'S "-i»S-.    m 25 Slf «. 
:, '",      "wdo thr-^h the reprtaer.t    ,' Industrial Pronation or . th« 

Tt'i'Trnit deportrw-nto    f th.- Ckvernrntrit. 
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: -.. íLV-í' '-' ! iB tht' 1,Jl';"f,at ttVhni«l library in Thailand. 
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..-•.. ]1 us the  r.on-reeo;;r.iti  n    .'  The  i„v, n:.;.-. 
îi' 1 he e e  . cst&elee  are  n.t  rer.   v   !   i r ài ::t rio    ••• 
-..-ill rer.uir. in its  initial  stuje  i'~r u 1  t.t-  ti . 

>;.    As a  solution,   the vritor wishes t    .-.:.:;<•  ;} 

(a) Any institution er<awT 1 in ir.duL-trvu 
¿h;uld select a research topio in tuoh a vny :-B 

existing industry,  rather then tn un industry y> 
• e     :'   l':.::.c lit — 

!|.   ii-vt 1   ri .i ; 

(h)    Industrialists should te  induced to ;;i.r r.v¡:.to   industrial   r. :;.    r •! 
an  -'fi'er to solve their problems free-, -f-r-hiir/?/ ir.i1 i-.ily.    The lor.fii't   11',(' 
would receive frr-ra the research work v-,uld eventually ,- nvir:o,- tlkrr: ,-r tb' 
importance of research t.,  industry; 

(e)    As lon¿ as industrial research ig in tne hands    !' r -verrinort 
jrganázations, all efforts should be made t., ene urarv th so jor;o r.c wh   '-ir 
their living a« retwrch scientists. 



XXI.     INDUSTRIAL RESEARCH AND DEVELOPMENT IN SINGAPORE^ 

Prepared by Ai-Kio Kiang* 

Preface 

With the encouragement of the Director of the Economic Development Tta*rH    *h. 
author applied for participation in this United NationTSLSSSS Sa?£ar 

aSÄ "«ss s »SASSI S zsssrot 

2SS2 Sä^^^ * 
TO discuta with variouHmcîaÎs o?ïï£ sZoS SASS^iS'^ 
¡¡U - thr^h reading plication* ^ neM iti^ïïSiSSAirSi S. 

Minia«! and eofitactg with ÍAayíÍL^e?A:.tï0,fh ^a*16*** travels to the 
Identifie Aviation!  HoveveïS.^¡ZSEEl ^i*? ídrBed ** **Wim 
r-eerch orgi^ation^n^'ifl^Tm^\^^f development ana 
report, and of thoge in the E^-r-o TeríítnJ!! TT^   ? wairant making a full 
me to ccW the activities in thesis«     í.í8 ÎT ì®88*   Hence' no atte"** *« 
«tiiritta. in Malaya ilnZXZ^^ÌtTlon ÍÍ^ÍT^^ "" 
of interest to some participant, at S s^r! 0P* ** tNjr •* be 

at*» of ftinwmr« ^1,-rrr n« ìc/a^oa,!/ 

1.     With the attainment of 8elf-£overrja*»nt ^ taca   **.    « 
applied itself to the task of t\ìZZa^Lìt9ì9, îhe Govtrr»e»* of Singapore 
meyn*..   An e^cmic^veLpmSninS^ f^opment 0f the State and ita 
«oar Dr. Goh Keng Swee. Minisi ofF222   atd ÎÏA^ ÍAnÍ8t^ °f Fili«ce 

Plan of development to solve geme of th^^i       Í? first ta8k ¥M to draw up a 
Singapore.    A tarer- ' analvaiî^î ti        ff0*1««« that faced and veuM toe faeiL 

*W*t projeta JA^iîÏÏ ^SeTaT*11** »°~** «* 
Singapore Development Flan l^l-l• & incorporated in the State of 

*     Chemistry Department, University of Singapore. 

1/    Now th« independent State of Singapore. 

¿/    State of Singapore. Ministrv r-.r p<r 
IMzm, (Singapore, n^^f/f^^tejf ^or* Develop p^ 
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.' V..-J  'A' tee ::   et   ¡e -y  :". •••1.1   !'ir :'.  -.   •: 

y)    M' st  of the pr.ll-re   tvh'in- .'h.-:- 
•• iati n ¡T'.v.'t't.. 

(l)    Entrepot t'vjae .  u^n- ciate] vit-   ," 
.;: ililities   .f .ocpaiio:   n» 

fe)    There i a probably a  .j..nui.3^j"il":    -, 
canalized Into indu ct. r 1 til dev •!• virent..     ' i. :-... 

:.'¡y  adaptable to industrial  ir.ve.";ti-e!,i e ;   i]. \, 
iueement by the Government.     Besides  ]e'i üii-t ' \ 
an organization for industrial fi nano in- e:;ì ' 

ri      ! ' 
•-  '>• I -T ,,  . t 

••'   '.'  u :iv. •   l 

•Jràtod Nations Mission - purvey of industrial  p t--nf MI^ 

i.      While the Plan vas beinp foimulated, s In'-*--? Ih*1 : i,¡.. 1' •• >• 1-î«. 

2card Mission under Er.  A. Wins*»mius was rem.(;.1 V.Píí   Cirrii   ><.    'n 
help survey the industrial potentials.    Ih" i.ir-,     n   -¿i i-ri*-t e  ' > Mí  ty  !   ,'.i -¡  i   Tí ' 
,f 2l4,0C0 new jobs would Lave ti   be  ¿reate-! í    nenie-..«  Í..L1 jp,  y,, ni.      i,1     t 
these, 98,OCQ jobs would have ti   be f.und  In the  industri il . i-"t-  i.    A 1   Hl 
Investment of the order of *H„C milli.n voi; st. -«-ort» 1    v«-r t»..- + .•-;,-,••.- in-•    d, M. 

It was estimated that the investment capital n>-.-«vuiuiy t    er.-it.-    n.   i»-i mai,y .i-1 
in manufacturing industries .ms $12,(Xí , and f r    n-    In r^nv'a-- ind ¡.t.vl.«.:. 
-t-G,GCO.    Remission's report   (V6l) contain.; «I'ì  ir.prene » ve   t i-r     f  ii-dual "¡ -•;, 
considered viable In Singapore end re- »usendr, tu:-;- vn-Vt r<e«"tr>"'   in    -.,-i . 

United jtetiong Mission - Feasibility -.if ben ai--3 st-,-cl ni 1.1 

Ji.      At the same time another UNTAB team was invito« t.    'nveei h-etr...- w: n-p H, • n 
the feasibility of an iron and  steel mill in fine-rr-re.     Ï.,---  n-j.ri  (1  < 1.) ea.   v.-ry 
favourable.    The he-i <...f the mis¿hn was   tutted -M; .uy'n^s    ";'Jn,-?ip- r-   'un-.- u   .   t 
a' privileged advantages}    its fantastic ^c-e'vaphl «• l^-nti-n. -»r; -..-due-it--!, ..-v.ii.p--i] 
and hard-working population and ¡Teat trading ^xp-r i-re-e... A la,-!.-  lìrr^iry ..'.-•: 
us iron and steel plant v-u^d have far-reaching .-ffeotr-  • n .e •);-•'«   tv1,: '-e-;. ¡;.y ìy 
the ancillary industries which would bprint- up with it." ;>/ 

Froposed capital develormenl    -XTvndlf. re- ti •n-viiit 

5.      As Singspore will continue t. re v-ry   -¡••jt.y   :--i .-i/i--JA    i.    ••   -• •?    in    * •-i i • 
thu Pevelcpment Plan reoo'iiized t:.at k (;rorit   :'fü     f hit.i--    f- - .. -t • ¡•*. 7 .• -• '     i.  .. •• -J 
nave to be left tj privato entoìp-5 s-, ì  t.    •.•<••.«_   -r.-¡  f  •-•" •: .     Ih«   « .v<-rr.rr.eiA'.- 
task in the Plan was mainly te ernte  i iV/ ue-ill-«   'r.v A!---'!1    .-.M'.--   -JI, ¡ -  :•   ' • 
industrial infra-structure.    T!.<î Pl'in -.-as th.-:- Í' r'.y   J r,c : >        •;•:    -:   ' •• 
ieveloproent exf-anditure  In the publie .;o-et r ar.e   • .r.t-.i.p. 'J-.'.-J •*  *.  * -ii     :.. • ' 
-f $871,CAO,CCO for the four-year peri-.d a:: f ùevr.; 

(a) Economic development, $5o7 ,<.>':'>¡( (-'J    ( '"••'*•'" ;er ''"-' 

(b) Social development,  fö^',u.Hj,u<j    n^-.l'f r-.-r '-.-».tj 

7      Peter Absalom,  "Jln^ap-.re  "te- 
pp.  ll»-?3 and lil. 

... r..*<Jt- 
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(<-.)    tuli i o aJr.iniutratiai, 413,1*. (,,uju  U-51 per cent). 

Ihe estimato:; ondo/ ce.ivmie  deve!.tirent were   subdivided  into the following 
¡:.clr.  ."jto.: jr i ou: 

(a)    Land  and agricultural development,  ;;53>27û,CCC; 

(V)    Industry and  ~-r^eree, Í357,3^0,COO; 

fc) Transport and c(.ir.rr.ur.ications, üll7,320,(JCO. 

Eocnçipic Levelcpment Beard 

'/'.      It ir.ay be seen that the greatest amount would be spent on ©colonic development. 
In order to guide and stimulate existing industries and attract new ones, and to 
show the Government's earnest desire to prenote rapid Industrialization, the former 
ninr.ap.jre Industrial Promotion Board   (formed in 1957 with a ospitai of $0. million) 
vua replaced in Auguot 1' Cl by the Economic Development Board with a capital of 
^tllCO million (uver three year a). 

8.      The Ect.rn.inic Level orient Eoerd  (whose first and current chairman is 
Mr. Ho» Cui Sen, a graduate of Raffles College and a former si vil servant) is 
an autonomous body directly responsible to the Minister of Finance,    It is endowed 
with wide pi.vers?    (a) to provide financial assistance by loans or participation in 
the equity capital of new industries;   (t) tc assume responsibility for the native 
om.iotion of industrial investment, both at home and abroad, the provisi en of 
technical sealstane-, ana the undertaking of feasibility studies for prospective 
industrialiste;   (c) t.. assume responsibility for the ever-all planning and execution 
of »"hem«4s t..  provide facilities tu industrialists in the form  of industrial 
cataten with all the requisite cervices; and (d) tc adminiiter  certain ordinances, 
e.g. the Pioneer Industries (Five Years1 luidme Tax Relief) Ordinance 1959 and the 
C'cntr.,1 of Manufaktur- ordinance.    The organization and functions of the Beard are 
further outlined below;   it. :;iey te seen that it isa huge development institute 
with functions involving industrial research. 

\>,      The Board*B first and current Chairman, Mr. Hon Sui Ben,  is s graduate of 
B&ffh.ü College and a former civil servant.    Its eirecter ifl Mr.   Lim He Hup«    The 
Board':' divisions and their respective functions are as follows! 

{a)    Decreta r i at; 

(b)    Finance, which io responsible fur; 

(i)    Management a" heard funds; 

(il)    Budgeting; 

(ill)    Accounting,; 

,iv)    L.an negv tint!. i\c , financial analysis, credit-wcrthiness, 
disl'urs-'.r.cr.t ur.d r,ana(

Te:rient, 

\ )     ihv,r \y vurt!'.-':; at i >.n; 
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(ti)    Projects, respcrulllc i'— • 

(i)    Beard pre Jeto,  -j. •.   Induct:v   ':;' >..,+ •  ,      .   ,, . 
studies; 

(ii)    Evaluât:, n „f l.sns, pUneer larpi: -Af  i.:- -jn .< <., •  , • 

(ill)    Centre!  „f manufacturer e    erdi.^iv •: 

(¿1)    Technical informati en service, inclut1; n,- t:,c. 

(i)    Industrial research unit; 

(ii)    Light industries services unit; 

(iii)   Standards uniti 

(lv)   Industrial designi 

(v)   Mantg6«©nt training prograttme«: 

(vi)   Library «od documentation end technical infamati».«} 

(§)   Gim mgimerlng, responsible fori 

(1)   ¿ureng project) 

Ill)   Port faciliti««| 

(ill)   Standard factory buildings, "flatted" facWK-at 

(lv)   lœrd elvll engineering projects; 

(v)   Sanerai engineering requirements ; 

(vi)   a»gln«©rin: wrwî 

(f) Lands, surv^ and planning» vhose duties include»; 

(1)   Inspection and mapping! 

(11 ) KLan»i»ii 

(ill) Layeut; 

(lv) Survey* 

(v) Sit© siloettion* 

(vi) Estate management; 

(g) Investment promotion, vhich in ripensiti'* f-,r; 

(i) Heme premotioi; 
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%  -í 

(ii)    Foreign -pr-.r.cti'.n; 

(ill)    Publications; 

(iv)    Visiters. 

B.    Progress of the 196l-19o^ Development Plan 

10. A review of procrees for the three years ending 31 December 1963 has been 
carried out Vy an economic planning unit, ncw^ set up under the Prime Minister. V 
This unit has ae its planning edviser, Dr. CR. Krishnamoorthy, m officer of the 
Indian Administrative Service seconded to the Singapore Sovernaent under the 
CclcBibu Plan.    It is already drawing up the State's Second Development Plan. 

11. A number of changes have necessarily been made in the original schmea.   The 
result of these changes has been a net increase in the si*e of the Plan for the 
four yeara by $l84,5io,CC0 as shovn belowt 

Table 1 

ïnereweg in 196l*19& X*wlcwMßt flan 
(in i- llurs) 

gefffcer 

EccBOiic development 
Social development 
Public ad» ini stritt i en 

íSrand total 

Original 

|10,l6o,0oo 
3*8,120,000 
12,7*0,000 

871»ûèC,ûCO 

Increased 

I. 
IÏ. 

Ill • 

59^iQ9C,COO 
^5 »290 »eco 
if ,980,eco 

.1*055,360,000 

03,930,000 
9? »170,000 
3,?i*o,ooo 

1§*,32*0,QC0 

12.    übe actual «xpeoditures for the fir^c three years* operation of the Plan are 
aa follovsf 

labi© 

I. 
II. 

III. 

lipendi ture a during first three years cf 1961*196* flan 

Sector 

Ect-Rcmic development 
Cecial development 
Publie adœinistraticn 

Wa» 
provision on exp 

(in dollars) 

Actual 
enditure 

381, -.o,oco 
258, '.CO, CC0 
10, í60,CCG 

286,030,000 
18*,11Q,0CQ 

10,180,0C0 

Performance 
percentage 

7^.9 
71.3 
9%3 

•J ¿'tate ef Singapore, Frice^Minister's Office, Economie Planning Unit, First 
levelv-pment Flan !<• ol-i• Ch, Review if prepresa for the Three Tears SndTñT" 
Letw^er  l<tj   iflinçapore,  livcrnient Print-in,? O^c, icMJ.  
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:>    In the eccncrcic development sector, t:.e 1^7-:« a' oxpiTMiti.r. 
¡jider industrial development for the years rYl-lij is üi.,v;n h>:• v 

Table 3 

Expenditures in eccnonic development sectu-, I/0I-: 

Scheme 

EccncBic Development Beard 
Kallange Project 
Jurctig Project 
Land acquisition and other 

davelopaent costs for 
industrialization 

Electricity 
Water 
Gas 

fatal 

Plan Actual 
provision      expenditure. 

(in dollara) 

2^6,680,000 2ll,9io,ao 

i.;r?cnt-l;- 

80,coo,reo 
25,coo,ceo 
3o,coo,oco 

80,000,000 
PO, WO 

32,35u,ooo 

i.l  O.O 

'.] 

lo'f'.-i 

5,600,000 
55 #620,000 
to,200,000 
10,100,000 

5,200,000 
67,^50,000 
18 ,1*10,oco 
6,fccc,coo 

'»5.7 
tí;.1.5 

65. 9 

Eleeti'iail poyar 

1^.   It is not possible to discuss all the achievements under induatrial development. 
SUB© of the achievasianta and »anifold activities under the EcunctrrL: lievelopnent 
Hoard are best described in another secticn. 

15.    It will be of interest to look at the expenditure under electricity or. tiu: 
amount of electrification is a good index of industrial activity.    According t.. 
the "Review of Progress*, the teœpo in the plan for industrializatl-.n and the 
consequent growing ae*»»0 for power far in excess of the original expectati./nt; 
necessitated the iserease of the total 1961-19^ provision fron $7^*5 million 
to $1Î+3,Q4O,000. h/   fbe generating capacity has Increased fr-.rc 152 megawatt:; in 
1961 to 1T7 iaes«wtts in ÍC62 awl to 22^.5 megawattB In I965, i^infî supplici i.y 
Paslr Panjeng Power-Statlcn A (202 megawatts) and by Ct. James h.w<jr-:;tat]<.n 
(22,5 iwgawatts),    fh© first phase of the construct!en of two • f four «oneratora 
of 60 ««gM»ttÉ each has started at Paslr Panjang B, so that tl.e tot-jl onerati nrj 
capacity at tfea mû of 19^5 ls expected to be 3M*.5 mégawatts. 
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C.    Pro.) .•t. -f ti 

I  .    Tin? formation uf the  7e-:na:;io Pev^-I. v; •_.;-/   1^ -, 'r  "'   - 
.f s'iOO trillion provided ly Government vit:, t.  •• >-n;r: ";- "" < 
establishment  of nev industries and ti.e  Bea:"]'.- V.-ìì- <'-'n-i.' 
above. 

17.    The members of the Ecard caprice a fu] 1-t íKH- ehy u-an , -,  .f—i    •    •; ; 
-'hairman of the Singapore Housinc and Eevcl rrnent E ara nr.d ';Cpi'-,-|... ',-1 
banking, manufacturing,  ccir.mereial, labour, and profeti  nìil'find •!>••.d -Ï • • 
interests.    The Eoard has a staff of economists and accointant:;. ¡., ^ ,-,..'.••.• 
industriai technologists,  surveyors, desi mors and research pei-:'., r-ri'-l '  - v •••';t',. 
locally anrf abroad, includine Uhi ted Natio•, Internati, noi :f,hur ,-r •••ir; -=ñi':. „ 
ILO) and Colcmbo Plan (CP) advisers. 

1 Q 
„J. The organization and functions of the Board are summarised ir the ¡'-•-,-,, u,- 
section. There is a great deal of liaison between the variais divini,nn a' th 
Ecard and government departments, other publie and statutory n-du-o, .>.••. th.- 
Public Works Department, the Public Utilities Eoard, the banking and .,tho-r 
ecsanerciel cewsunities, the universities and colleges, etc. 

19. The activities of the Board up to lp€2 have been reviewed 5/ and tlm 3nniiul 
report for 19^3 ÍB  being ecopleted, 

20. SCIE* of the more significant activities and achievement:*, lo:---d n tí.-: 
author's conversations with a few officiali- of the Foard ar.d a e. :f,Mer*ihb- a::;. u,t 
of literature kindly made available to him by the Et aid, indudiv • t;- me .• n,.- .( 
press releases, are described belov. 

Staffing 

21. A rough idea of the expansion of activities of the Poeru r/,- i^'l/O t::?»y ¡.- 
obtained by studying its staffing durine this period, eh-vn bel- vf 

Table h 

Äaaber una allocati en cf personnel of E¡¿-M> 

levelcpsent Beard, IçCi-l1^} 
E, J e 

Genier officers (1-cal) 
Sanier officers (expatriate) 
Ecniur officers (United Notions) »J 
Ceni or officers (TAB) 
Senior officers (ILO) 
Ceni or officers (CP) 
Junior officers 
Subordinate division officers 
Eaily rated 

10 
1 
J 

35 

»,' 

i - 

M 

'> 'n 
> } 

i ] 

5 

'"> 1' ' 
rj '•'',» 

a/  Programme for the provision of Cperati-xal, Exec-it i ve 
rersonnel (QPEX). 

:t:-i   Hi)   - 

2/      State of Singapore, economic leveloprr.er.t P-.ard, I-TJ^'J 

:-!alaya Publishing House, ISO). 
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ji'unt.lni' '.!' pioneer pontificates 

.'?.     Th- first certificate vas  icjvjd t. .Ihell Refining Ccrr.psr.y on 
'"''•   ."eptornier 1 Co.    îhe refinery  'r. Pulau  Eukcr. va:;  completed  in record time and 
han' ')uzt celolrated  ita th:rJ lirti.day.     Up tu the end  of lc6j,  113 pioneer  firms 
vero  issued IY) pi.neer certificates.    The total estimated authorized capital 
is  if.50.7 millicn and the suincribed capital is $225.**, local capital amounting 
to O: per (.-«¡nt.    The fjrau vili provide 3,851 jots at initial production and 
1'V'GC .)°bs »* ful1 producticn.    Gome details of pioneer firme are given in 
tabic  5.    At the end of June lr/)U, twenty-nine pioneer firms had ccBsneneea 
production and another twenty-five «ere due to ccrctnence operations by the end of 
tut? year. 

In addition to the pioneer firms, a numfcer of non-picnêer factories have also 
been opened. 
23 

) 
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--• i- 'y. '• • -.-.• - :::íI¿ Ltd. 

' '   .'-1!   ìlh!"ty»4:-  r-    *' t]r- ->'-^  speeà at vl/eh nov factories are set uu   • ü t^e 
TT

!1   .   !:      !  t:'e ! --1-   "r i;-'J above --mpany.    F^ll vine the favourable Ihitcd 
Juti .n.~ report  in Juno, th- firm vas f,rced in Aurust 19ÚI with a subscribed 
c"J:).t9j   ..f v>o mlli.n,    G per  cent ut vh: eh v-c c.ntributed by local 

^!:!r;:?ï';'!!trG 9ndrL>J ^V"'•* ty the Eccn<;mlG Development Board.    The opening of 
t.., .Mlle vas peri rined oy I?r.  GÜ. KenC Svec, the Minister uf Finance, in 
JonMüry i/t and the factory tocan full production, with the expected cutnut of 
,:,<SJJ t,m; .i   steel ui;.,ts in l^Cl and ¿0,COu tens in #65.    With the installation 

•-i  a  üoc,nu ¿urnaee the  .utput is expected t:« be 120,QCO tone per annuxi.    fhe 
^11* nC mill has an annual capacity of 100,CCO tens and the re-rolUnc Bill, 
¿ií¿ T!'

0
""' h^toiy ,,f the development -,f the factory U givtn in 

IndystrJal estates - Juren,* Industrial Estate 

„•¿, wJÏ'vf LLOr^:T;0nt,E^^ tlJ-:Ui* the deveicP^«t <* «states provided 
•',,;•    "'^ 'ol   faü-llt--= and utilities, al-o alms to provide fully serviced 
^<t. 1/ ut-.-   ond even j>r.pletü standard factory and flatted factory buildings. 

!n\l.^.^îtPé'"r°Î 1 "» Jür^,I?dÄf rl"l ^tate.    The Jur„nC area situated 
-'t    hjilï wï       V      '     ^«capore island vas, only a few years aCc, covered 
r!;',«   ^ íf     a     rn9n!:r A'° ^P3'   In thfe -Incapore Maater Plan, Í-57 the 

Unfed Stîf„- H".""n fTT? ^ en^neerB *» !?*• «>* of the 
,l" , rî" tveÍTi•      iJ,JiV^.inductri«1 r-tontial in ls-60, it vas at first 
^t it." V'  î'o h'-'^ï* rf ' " "fCC;nC:*u ncV ***> ^cluâln^, ar. industrial 
v.¡V   .:v;',;'       'i;"V'    ':U1 îlft°; th^ ^'«ninc of the development, the plan 
•i ¡n-':;. ', tat     ¿    °" T """ ^T r " a * P"1"*1* c* 500.C0C and an 

• !    ..,.;.,. I,'    ,   i   ..;•, n-   ,r
,,U-i acr", !3 ^n^d 9G fcllGWSÎ    «cht industry, 

.    , .".      •'   •"-'    Lllt   CK   :nuuctiy, l,.'.'x- M-Ior,;   residential    1>>1 BC-G- 

•••;•:•;;;•"•.-• a^1:^ ^/^.••«nt m,., - .„es! r,adQ, eii;-.ld"înr«a 
•-^'•/••.at;;^*^^ ïîn^Tu^ïï^:handline lndu6trial car^-'anü • 

;^a t ,an   ippc,x      u the Far astern Econ^ic feviev, 1?^.^ 
,-i. H n ....  î,nn, el.ehT,nn if the Scvn<.mle tevel^rpent Bcii^l    «t »««»«c 

, f ti,   Jur,ni: invetriai ::,taL| fai'^"»c lnfuastlon en the prepress 

'.'(.(' '».-"UT   f lar.î n+ T.... „,     t    ..        *—l-avatea and used to prepara 

and m^thX ^ • :u.."¿:;:"ioli* Stt'aT'  8l3!teen "^ ^ ^ l3VaUed 

• '    '1,Axn :Ì^C 'f '' ?J :iad lem stalled and surfaced and another 
-   Ví'V • n^Qi'li, '   M'.'l'ti.ni 

"•.1. ir•••-.: Kati.an, nJhv j\: 

~Skk. 

•pliant.  1-U., n.   -: ^v^;Ty"' Far :;ast ^'--n^ic Review, vol. XIL, 



(e)    The total arca rropurod  a.:     f ti o.:   .-.> 
'y." ncrec had teen all-catcd te  industry; 

(d) Nine  factories vero  in   operati  n nin: 
';(..'  in production by the end  of the year  . r   'n . 

(e) The thirty-ei.jht factories v UIJ MW 
Ï.2C0 persons in lc6^. As more and ir ore facto 
figure would increase to 15.CC0 in IÇ65 and .".:. 

(f) A é6-kilovolt aubstaticn had Loen ï'o 

4o-nty-r.'\.    i 
o i'ly   i  » o; 

' i•••  or.r i yoo 
' O;'   Oi'OT    ' '0 

in    Ly too  • •: 

.-t  -¡oc  an.ti. 

Pi' 

V u )   Industrial water had originally boen plnnr.od t. pr  volod  :i1 

o   li M 

-pllcns a day ly defflainc of the middle reachea  .f t:.o Jur-.nr River.    Ti.io u¡. tuoi 
va.-, later ccnsiiìered lnadeouate and the Board had  ;.o-ucd tend-to; r r u 
::,f,.6 millier, plaat to puriiy effluent water fr.r: th..  "¿lu Pandan neve ret-e o oko. 
IL v/ab expected that this project might he e-¡.¡pleU:u at tho ond    r  1 »'.', «!, 
DOovide 10 million gallons of Industrial water per day, with a p oioible  '10 
Òr capacity to 20 million callana per day. 

(h)    Failway:    initial earth works vere eciLploted, and *i.e   • nstr'ieti 
of i;even bridges and five tunnels involved In t:._- • i.:: t»r i !••  rv. ' IVïI." l'i  r 
Euo.it Timan to Juronß vas veil ir. hand.    The first tra ir. +    J-.iv- n- vi:: «.::;• 
in early 19^5. 

(1) Wharvest the plan had been to develop too deep-vator r-jcil' t;>o- 
available in Jtirong for the construction --f ti . ,>/,o-i'<.ot do-up-v-uter wifirl' : 
^»OCO-fuot lichter vharf. The firat stane of tho vharf e .netroot!. n. -1.:. 
'•f 3,COO feet cf the deep-water vharf and ?/JA) f.-et • f tho i; d.ti •: vhf.:- 

be ccmpleted at a ccst  jf yl6 million before t'..o end    f the yi-ir; 

(J)    Housing!    221 units of houoer and :;lvp~ hnJ l •"•on   • mph-t-d   '::   :  • 
Another 1,2C0 unite were nearin^ completi.n.    A primary oct- • I   •' ' M 1- 
r.r occupation in early lif5» 

•tod 

¡J id   U 

lutili • 

.   V Ail' 

•l  V 

Industrial estates others 

of, üingapore *8 Kallang Basin ig ieintt r celai t.od «it tno ruto of • no-tío •-! 
m aero a day» »ad thin ar«a will be pnothtv industrial ostato j^cond nìy •. 
Jurona in size and importance. Six million tonn of eartt- art¡ y-im tr-^-sV: 
frera Tea Faych to this aro-a, which is r/Anr, tu ho another auto Li i t-- t'vn. i 
líallang Basin will aentain 300 »eruà fur lab" Aîr-inter^i v- iiidM.otj*:^ ur.pky: 
1C0,CCÛ, and ICC acres for the touildine -f l^.tC» unita of n&t¿. 

29.   Other industrial estates (approatiaate areas in rarenthebc-a) that hay« h 
developed are a» fellowst   Tnaglin Halt (thirty)! Tar.f.n,- rhu ir.îx) wd ¿nil 
Kar ine industrial estate for beat building end repair:,  ftwt-nty). 

>0,    The Ecard,  in conjunct i en vito ths HJ.r.'u", nn-J T'Vo1  îwrt  P f-H^ar/i •» 
o'or.pany, has also been encaced in the dovul-ir »r.r    f 1 r.-jiler    1" íir^Il'.-    i/¡ 
estates at Buklt Timah, Alexandra Head, P^aLili, Eona^ :ir.-x   ¡v un -mJ -in. w 

h<! 
1«: 

oon 
««;'. 

T ,  "• vtt 

l VX •j1. 
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l'    l?(- r rd'-' "•-v---1---T.g-fnt tear J  - Technical Consultant 
Pervi cur,  Diviui.n 

;i.     IL,- a.ieetive ,f tr,. Technical  resultant  Hervices Livisi.n  iB to h*!« 
:   ;.^,:;y+:;;  ^';'ÜV? ^X-^; P^^ve efficiency.     The servi,.,, are pr.viL 
-...V.h   ohe  í- UvAar.ç  ¿-.-ct^iis .„r a(;encinü. 

(a) Industrial research unit; 

(t) standards unit; 

c) Licht  industrioa ¡services; 

(d) ?:anapfcmer.t ievel^ment and exulting unit; 

(o) Industrial dr3i£Tnî 

(f)    Technical irríYrmatien service. 

Industrial research uni,: 

£i\e»itj'!!r A^r^Ll¿Se ^u.trial Reamen Dtfa^ent at the 

SST1^ ^ ••t»bllal*»{"* the uMt^^g thetLfS M fSf^ 
Canterbury,    fu this unit, the ¡few Zealand *»«•*«•«,• f!L ÌS 

ci* twv, engineer o frcm %v Zeslard t., ^,4- .« ^^** proved the services 
the «rlyywr. -,f the uní.;«"   peratt „! " dirget°r »ßd Í€^ «*•«** tela, 

35.    The unit, which vas „moially = tenaci bv Tr    *••>   -*, i£ »,      ,^r. 
in the new Wurkshp ?],.-;- .f tv,e ï^vtf    n-       , '** l6 May l965» ls situated P       •   J 1"v P'-^^C^JC, in an area of 12,0CO aquare feet. 

3h*    Iho unit Rims tu ronde!' a Vii* v«.rifltw    *• "•--   a k.Ji. vanety cf servicest 

(a)    It will help  !n t'o  jit,., /¡M,.+ <  „     a 
outfit J. n. ,* i^prJeLaea andiate Sa}        deVel'^nt •* »Static* to lecal 

ViW Îo^ieÎ^L^rSHe^^ l2°tÍr
:Ujr

1
milíbl9 -^l» *» » 1, n.atKns, as v.Ai a§ lmprovlnff curreBt wllC6ti0Raî 

itî)      It   Will   heir   in   t¥t-   tfar,a-f>*-*    -#ii. 

t  a—w i,4.Hj.b operations or otherwise! 

{'if    It will undertake fcr 'V<-»«i   -P•» ,*     •      *., 

^a)    It will heir In the "»inturar . -     # . 
-A „amtenaru:,- of accurate standards; 

if;    It will undertake tu servi ór. e ,<IA„ 
ireehnnioal, electrical ani - i'c ,! T^ °f c^licated optical, 
s .rusticated industrie;.;      "tt;-^ ^strumenta f,r Singapore's more 
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';')     It will  act   as   •)   r-Mi   .i ' -   >y     r     •   • ••      ; 
-   -j i enee and tee't.r.el .¡y in vir ;   i.:> ya¡ * .    • 

The main sections ..i' t.,e unit  arc:       -i)  . u.vt :o .••< :  :¡io: 
i)    mechanical encineevinf.;   (e)     et.eni.ic'jl    n¡-' : e.•:•'.:. •;      1) 

, •-)    instrument repair and adjustment;   ai. 1  \ ¡'1 a ir;l •• ; :-1 •:••<. I '<. 

'••',    The present senior staff includes a direct..*. :.r.  ."•.!. '      ;.-   ,::   .-:\'. 
r.-ineer), a deputy director . Mr. F.f.  R'. per  (nr. --"iec trie :.   -ti.   •!.'••••>.  •.*• 

i.A'chanieal engineers, une electrie/eleetr r.ic on-'noer.    ne -•l.oi'.i •.*:> '   . i:   : •:<• 
tr.ree chemists, one physicist and   ;ne instrument toer.n'eiun. 

JJ.    The unit has been strongly biased tovar:!r er.riner-rin;-.    '..'it..  ï r:t •:-••:•.;• I : s - 
demands for chemical testina and fur developmental roüemvl;, c^vifiliy iv i:; t!..• 
Ecencmic Development Eoard, the chemistry seeticr. har, Veer: .'treivrthoneJ.    .\e 
industrial chemist fron Taiv/an, Mr. Huang Tat H'j, has Veen rer> nded tv... t.h--   mit 
tw help plan, organize and co-ordinate research :KT

U
 in the •.•Laical recti  nr. 

J8.    Since its establishment, the unit has already undertake*! '.-1 lun*e nun! . r    ¡' 
jobs for industry, government departments Dad statutory Kdies. 

39.    Seme of the projects done or in procréas are ^iven below: 

(a) Instruisants t    Testing, repairinr -"d ealibration of universal uriti 
conductivity bridge«, a barcweter, radiation dose-rate meter and varí us«*loet:rienl 
and electronic test instruisent3$ 

(b) ELeetricalt * 

(i)   Strvieing and calibration!    analytical and test instrument!:, 
electronic spray gun and frequency standard; 

(li)    Consultino!    design and specifications m*. di fi etiti, ne for t< lun-y 
industrial Installation of electrical machinery and ..- ninety 

(iii)    Survey J    prospects and local competence T r i'.anu facture   4' 
television sets in Singapore, and estimate <f future el«etri cal 
demand in Jurong Industrial Estate. 

(c) Mechanicals 

(i) Testing» radi^raphy of ennineevinr utruot-p" .*. -1. i vi» .-1 • • : ^ 
tests t(, standard specificati en*, of _ .e-illy rav\» ì ;yv* '/'V*'""^ 
tests of pre-stressed concrete renin . , iyjrai.l : ; t* ¡¡'••'.;- of ''-'; ' ' ' 
piping and dynamic talanuir:-: '.f : '•'••• ••Ic-,-"i !" f- IV *,ri,i "-"'< .-,1 •»• «... 

(li)    Consultine!     design and specif'.,   M  r.¡: :' r  -.,*-   I-'», ¡ny-in rar.- :-.••<... • 
supplying pipes to Singapore. 

[a)   Cheralcali 

(i)    Analysis and preparation!    preparation of chemin.lu V * ^w*" 
seeding for the Fublic otilities Eoard, chemist anW>;: •\^ 
tests on brick samples;  chemical am phyaiea*  te:, .u    n r.f . • -    • 
pipes, chemical and physical test:; of locally »*<* ni.niju,.- 
Jurcr.£ river-x/ater for use as ir/Histr : >J-.. v'at'-r; 
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;ii)     ]•<..•:;>•':••:.:     sortoci  Jev^l^pei   i'  •: the estmaticn of tracen  of tin  -n 
; e r.    •;•-•::;   t l',!juhinrr '.f rattan;  us?  of rubter-soed   cil and 
::¡ar.uI'M<"'t'-•:••'    f ceramic:;  fr.i.  1 col clay: 

'lil)     :;pec: f>qt'-',n:     survey vi' capacity and  competence  of  local paint 
industry.    A paint t-5tin;r lab .ratory has been  set  up under a 
peint ''Leni st, Mr. Ho Eo Luv., vho vas trained in a  large local 
paint factory and who vi si tod Israel and Europe to learn the 
tostino r.otl.oüs employed.    TI io laboratory vili also test local 
und fore i ;n paints.    Mr. Ho and IY.  E. Markovi.cz of the Economic 
lev 1 rri.-ient Board -ire now pror.er.inc an acceptance  specification for 
decorative paints for use  in Singapore. 

..tandards  unit 

''().     Recognizing the importance   jf industr si standards, the Economic Development 
Kord has  nov; set up a standardn unit undo    Dr.  Cheng Poh ü^ng,  a  senior chemical 
engineer.     The related testing and laboratory services required for settinc up 
such standards and specifications are being carried cut by the Industrial Research 
Unit.    As mentioned above, standards vork has already started on paint and varnish, 
vit h the aEsistar.ee of Er. E. Markeviez, a United Nations expert and on building 
materials.    This vili be followed by work en other important industrial 
cunmodities. 

¡tl.    Ti.> ^reparation of standards and specifications involves costly and 
laborious processes.    The Board has therefore contacted all standard 
organizations in the v.rld in order to make use to the fullest extent of their 
experiences and reseai •'. result?.   Most Governments and standards institutes have 
responded favourably to the request of the Board for technical co«operation. 
Ctar.dards have been received, fr< m Australia, Denmark, Japan, Pakistan and 
,'vi1 zerland. 

3o' lit industries nervi cet inn 

'P.    A I'M survey . f existing industries  shoved that of some 2,300 factories, 
uiuut ': > per cent vero ostublisbineirts employing less than ten workers each and 
ir) ])or cent vero ostali ' shr;ents erployin • between ten and twenty-five workers 
onci,.    Ulti, the help ,f a oioriKn fiurr. the International Labour Office, a 
co:prohen¡3ive servie»; nrooatrnie vas drawn up to'- eater for the ipeeial needs of 
the larre number of ¿null manufacturers.    The light industrie» services unit, 
voi eh bar. n-j» been s-t un i a beinr financed jointly by the Economic Development 
roard  (C'Í.T nulli „n) and  the United Katiorn:  Cpeeial ÏUnd  (vi.6 million). 

1;5.    The unit van   ,fíi jó-a ; ly^ opened by Dr.  GLh on 17 May lf64.     It is tenipurarily 
h.usod next t    the industriel research unit and will be moving to another building 
in Fiver Valley  Fvad. 

i _. • 

Accrdlnr to Mr.  Lan- V-MC. V\tí II,   project manager, the United Nations 
•'•il  Fund vili be ur   ì  ; r;     f<:i) pr • v : d \ l.^ experts;   (b) funds for equipment, 
irit  !';o-. V-r'sLao  nr.d uacune  Php;   and  (e) training scholarships for local 

;  u;oo..    An lit   ext-rui  r -aviser, Mr. Jacob tevltsry, has joined the staff and 
lor   .-x.ro r*  in   inù-.uv r !ul   .-n/'lr.e.-r in,- ir V-in" appointed.    The  rest of the  staff 

•••A,..       Ih--  òO.'V ..-,.;; ¡s' \   .;.j..;  ¡_y  toy  uni I  are discussed belov. 
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Extension  service 

• ';.    This provides advice and assistano-  t _. .--il   Midori v• ,-.- 
ci.cn as methods and techniaues.,  equlrnent, olo:.i  lo\' i,t, ;, • 
•o:;ijTi,  etc.     Its activities include ro-ul-t"  u -i.' \.nn- , 1,7 h 
technical  subjects,  demonstration  of nnc:o:o;y and  tooi.r.: "¡o 
•jnc disseminati en cf information through rullot.'n.: z\nJ aU ; 

ii . 

nn¡;. 

Leans service 

]C.    A loan fund of $3 million created by the   ^eon-mic level. ri>,-.ni. h UVA   V 
operated by the unit through local commercial hanky.    L.anr, 0iv r¡voii"io   loi! 
enterprises to modernize and expand provided tuest? sha; nro d pio mi se    f o.-x.'1 

and growth.    Priority is ¿lven to companies ei,nlHyin:- less than fiftyV. c'^ ••, 
with fixed capital assets of less than (:25c xco. 

rri'.-i 
nur! 

Site planning; service 
i 

«7.    ©lis helps to find alternative sites in various li^ht industrial areas nrd 
flatted factories for smell enterprises which are expanding or arc affected i,y the 
Government's urea» renewal programme. 

gcocajo ttlamUift and investigation service 

J7.   To keep the small manufacturer abreast of current trends, the unit undertakes 
market surveys, grovth potential and investment opportuni ties. 

7),    ïhe unit is expected to be fully operational early next year, when mor.   staff- 
are recruited and trained, and machinery and equipment for demonstration w.rhshopt; 
arrive.    In the meantime,  it has already undertaken surveys of a number of small 
industries, including electroplating, foundry work, tool an: die ¡¡¡akin;-.    ¡overol 
'nduetrial loans have been made, 

50.    Gene courses including demonstration shops for uppradin.^ the skill of worker.; 
have been planned,    A workshop for woodworking accompanied by exhibition .is planned, 
which will be held in the Singapore Vocational Institute, whicr p cesser o::."-n<>nt 

:      aouipment for this purpose.   With the close collaboration of the unit, tho r- rmat\< n 

;      cf a trade association for woodworking is beine actively studied. 

'jl.   fhe unit will have a feed-testing laboratory whicn will to closely uss- edited 
*     with the proposed food technology and research institute to bo- ostein.'shod  'v. 

Malaya with possible United Nations Special Fund assistance, 7/   A workshop tor the 
•    food industry Is also being planned. 

-7 Federation of Malaya, Ministry of Agriculture and Co-op ••rot i v. 
cf Food Production and Consumption in. Malaya, by A. I'-cizf.y (l-< 
Malayan food commodities, No.  1.    Kuala Lumpur,  V/¿), p. rl. 
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Mfjr.pr-ernent M e --velcTxent and  consulting -mit. 

;r .-ln,;.,p,ro, tte cl e .«^     ¡^     t»•««   fining Association 

Industrial fe^^ „»-n- 

ahn^i^nliiiS TnTl%Lfuol7ZltTf i T^»8 a*d Earning established scon. product display and design centre vili be 

Technical Information and ^.c^nt CMltyt> 

5]¡.    A nucleus has been formed   and +M« <„ v * ea' 9nö £hls is being expanded, 

E*    ^a^ninq for industry 

55.    -ensidering that the induiteBII..*4 

b«en achieve with a great d*al 0f «saiiW«   K ïï Î     Í*1*   Thls **<>&**» has 
^ «*«*• tended to SingaporeVi225 L't^í* P,lMmlng •* ^«««"tati o » 
»ations Technical Assistant Board   ÎÎTS intfrnetlûI»l agencie« like the United 
Oolong Plan eoüntrles, ." KV&1^a£^ *«"«<» « 

56. Training for industry is essential *w ^   * 4  , 
hM paia a great deal of Lught IfSiVpTA 8P°"th ^ the ^«t 

57. The   l^Cl-lc^ Plan  Inr»!-»*«,« 

u ur.es to thin end have been held by S" l°f "f ff^*!   S*VÄrml ^ientation 
I5L-veic„F»«rt ¿card, trade associations ard f^f^f t"tw*• th® Concialo 
«« the Adult Catien Beard.J„ a^ L*   un2*S ^^ U* ^ ««^iti„ 
^IjWnt B.ard, a aümter üf rec^£2 £r\ÏÏ£ï *^f s^f*P <* tha Sconce 
-»t for  further studio« má tminiñg lR S^^^^^^ *" *" 

5°'.    In the light of the indus+^.-i-t. *.. 

«nd technical education in Ginger",    mc*lÍL^V° l^ulr# lnto vocativi 
craftsmen and technicians in iSLíry rad^Sfí   í*/0""* th#t Bost * «» 
Generally «peaking, the instruct icn ri vit ÌTV*?•* Vithia *•*»** «a. 
« there v» no unifem practice   n fí^ninr ^V^T » « ««* bee? Stt.ft«toiy, 
an dene ly observation and doinC ?he S if'lî   "S* CMÖ8' lmffni^ a «kUl 

up in the same way and most of the learner   ltì L *" S@tìie* e****•»* had cone 
•Low level of education. ¿earner and the experienced craftanten haâ a 
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, -, In its report the Cernissi on recar.r-.er. 'oJ i 
an .J technical schools should be estuili shod ' r. 
Trade School be reorganized ac a "vocational 1: 
draftsmen; and that the oinpapore Polytechnic, 
rrcfessicnal, technican and craft levóla, I .; ;••. 
-allege of advanced technology, ubile its eraf- 
the new "vocational institute".  8/ 

-A   :. .re ."•.'O    1'.'.;•!.;,- 

iurar   v •   \:M   t:.. 
titutj" -.'. r  t!v.  t j 
penosi  i: " ..   C . :,   ,, ; f . 

r;-ar.'. re o:-,J   .lev- 
L'uL;r;iüü er.. ul.l  !,' t :"u,.'i 

]•• ' ¡ 

Í0.    Most  of the proposals have beijn accepted  and  invnlerKentod.    The:--' :uo< •   \ 
secondary technical schools.    The craft courses in the Polytechnic v«. :v try:;: 
in 1963 to the Balestler Junior Trade School, which is 11a/ the oin;-"ip r- 
Vocational Institute, where courses are offered to  full-time and yart-t'n 
students, the latter category including day-release worker2 fru:  indivi-.y. 

61.    In support of the Governmant's industrialization policy, a e urse  >. ai.pl i>u 
chemistry was begun it the University of Singapore in Koy ll'f>3.    With the  •-.. no:-.1..; 
aid  of Canada under the Colombo Plan, a course i.i business adiii.iiiiL-.ti riti  i:  -.:•<..• 
started  in I96I at the University of Singapore and the University • ,f ünUiyi i y a 
team of Canadian experts led by Professor Leslie \/cn¿. 

Ó2.    With the aim of furthering and pr/vidlr..;; for higher techn iof-ieol eclu—.*: r., 
a committee, under the chairmanship of Mr. B.V.  (now L.rd) Boudon., uns .'• • i ut ty 
appointed by the Government and the Uhi ver si ty of Singapore t-.> study the 
feasibility of establishing a faculty of techn;l..<iy in the University mid '.. 
study the possibility and method cf the University awartinc de^reoi. t- o+uden'.:; 
of the Singapore Polytechnic.    The ccrxmittee, in ite report of : ept.-nier 1 <' •) 
recommended that:    (a)    a faculty of applied science and teohr. A rj i.rvuM }<• -.mt. 
up in the University;  (b) a ver/ close relati .nsh'p ¿huid be established ¡eh^er: 
the University and the Polytechnic} and (c) decrees   f the Uni ver :;.!•.y should. 
under certain conditions, be awarded to students ..f the F-lytf-hnif. 

63.    At the same time, the Singapore polytechnic made a request t.   the G-un-i :  f r 
Technical Ktoeaticn and trading Oversets (TETCC) for a team <r exy.>ris l-   1- mut 
to Singapore to advise on the ways cf raising the polytechnic to univer. ìty 
status.    As a result» Br. O.E. Watts was sent in April V/Ö to. ;ïath.-r in«-; -•i.n-i 
information and a team, under the leader chip of Lr. (i.A. Hart, arri ve-J  •U .•'»' '*i 
early in I96U to study the further development of the polyt.H-.nie.    Ih 
the committee*©  report a useful starting point, and in ite r-.-p rt • >r Ar 
drew up a detailed set of reeemmendstions as how the polytechnic mi: t.i 

rt  ..ili 'iì  -r>. 
+ ••a 1 !   on i 
•!    V<1 

» \• :   fu 

EU.    The two reports were accepted in principle \y ti/.- 'j..v.'rn.1cr.t,  K • '.A.  : -..-.••y 
of Singapore and the Singapore Polytechnic.    A Board of :;tudKs r.r,:w-.t. \y..   ^•••'- 
by the University to study the implementation rr the acuity   f -n<:.•!.• -i -   -n.-¡ 
technolo®1, and another board is studyinc the* averd S äw-.-i, t-   Pol./i. ••• >-. 
students. 

6$.   In addition to the University of Singapore and the sineaporo poiytoçr.rK., 
two other higher institutes of learning are Hanyang University ano Il^o .»ni. ';'^'*-' 
The former begun a course in chemical engineer ine this year, an<) to«;  .«U'.-:    •• 
a vocational and technical college. 

1' Inquiry into Vociti   t, 0/     state of Singapore, Report of the Ccrcmissicn <-i inquiry ^'-J^-J:';;    • f 
Technical Education in Singapore (Singapore, Ocvernr.ent Print, n».   -u • • - .  <    ••> 
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</.    A survoy of manpower requirements is bein:' carried   cut by the Public Services 
C'Xrri.Lüsion,   Singapore, with the assistance cf the  Economics Lepartinent at the 
University  •,   ' ¡jin^apure.    In the meantime, more local and  overseas scholar chipo 
uri Lein;; »aven to  students  studying science and  technological  subjects.     Gn the 
'riti stive  o.f Lr. Ihay Cene Whatt,   the Chairman  of the Fublic Service Conni s si on, 
i Ccholarshipa Co-ordinating C;rr.mittee has been formed under the wing of the 
C<rœission.     Among the functions,   the C.mrittee vili relate the award of the 
vnrious types  of scholarships to the future needs of certain classes of personnel 

Gtatc, will review the training procréeme annually, and will provide 
information to the varicus ministries  ->r.  the availability in any one year of persone 
who are undergoing trainine: and further studies 
ótate. 

in the 

es and vhu will be returning to the 

67.    Table 6, extracted frcra the Annual Report of the Comisa i on for 1963 shows 
the position of scholars/fellows and other trainees offered courses of study by 
various countries. [>J 

:i/ Ctat 
veni- 

te of f-incapcre, Annual Report of the Fublic s«--,rv->» rv. 
? lk'65  (Gingapore, Government Frinting'Cffice,  Í9¿ü). 

Banission for the 

it 
3 
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Tai L.i 

Surr,rriary uf scucia i-sUpc/fcIl^.^ :.\;i 
offered U  Sinful 

Country Medi cine ¡jCirnee '.ui'.rin i i 

Fy  country 

(a) CODITI onwealth 
United Kingdom 
Canada 
Australia 
Hew Zealand 
Inaia 

(b) Non-CcB»cnvealth 
United States of America 
Japan 
Others 

Total ir6j 

Total (1962) 

Scheme 

Ccmmcnwealth scholarships 
and fellowships plan 

Colombo Plan 
îritish Counell/Sir.o- 

British Trust 
Technical Assistance 

Scholarship Board 
'Jorld Health Organization 

• Others 

Total 1963 

Total {I962) 

11 

1 
3 

23 

im 

mÈm 

1 
10 

3 

? 

S3 

(3D 

17 

IL1 

u 

(> 
11 

(50) 

lo 
1 

68 

m 
33 

(h) 

%" s che©« 

11 
3 

13 

1» 

36 

(50) 

11 
kk 

lo 
ri 

1 5 

6 - 
• . 

6 V 

m 33 

(20 CO 

(li.-) 

f. 

a-) 

F.    Co-ordination of tccnt»lo development paires tgtveei. 
     '       - J      lf Singare. SabBii and Cerava? 

68.    Before the Second MaelA War, the territories of kaley«, -<; «i-r 
(formerly named Rorth Borneo) and Garawak vero urut-d + >~" ••"':»•  ;*-   } ; 

,*>' 
and up to this writing» they have used a euua>. -JU, :-r.<-y ../..t 1..    «^z ^ 
separated after the var into three entities, »felay- • • ;M

T
?I- y../,''..'•'..  \ 

Territories, and were integrated enee acsin witn t- t ..T-, -1 ••» •/•   ;  .'/ 
16 September 1$63.    The fcnnatUn of îfelayr.le onvit-s.;^, **. r      y- — •• 
.integration of the different econoaic ectiv tioe -,í •-•ajr. ..-JV.     .. ... 
«Gtablishaent of a cenmon market, 

V a: 
'JT1 
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I:. '    •     A rr.i jj L; i -.n 

'.y l'y. Jaeuue;; r-.ueiT 
"alaysian territorio 
"v- n nie  act:vi i ; oc 

and 
•   f;oi 

.tornati..r^Barik for Reccnstruction ar.d Development, head*- 
J-HMtoa  ;n late  V : '  t^ :::ake  en econ.mie  survey of the 

ii- on the integration -jf the r,a/.e 
. ari ou: 

rec< rriendat: 
State.;. 

<•->.     In th., Lan/';;  c,v.rt  the  f  ll-án- k.p.rtar.t differences In the  structir^ 
•A   '^...n.mic aft.ivjty were  noted.     "In t _tl. B.rneo i'-tatec,  10 per cent  of the 
<--c n.nneally nctivo papulation  is enured in b.-i'lculture, forestry and ficlrin- 
U:J  .-.mpar-.-d v;th <3:; per  cent in the Federati ..n  (llaloya) and enly 3 per cent in' 
.,in-ap. re.    Cnvcrnely manufacturing ani construction occupy 20 per cent of the 
]>iL..i..r force in Ginepro lut only abtut 11 per  cent in Malaya and less than 
-• per cent in the Borneo states.    Trade, transput and  other services account for 
V?• llJVT Í m^lc^fit in Singapore, about 70 per cent in Malva and 
ij per cent in the Borneo. Utatea." 10/ 

71. The -opor. contains detailed recomendetiens ens     (a) co-ordination of 

^n^r'^T^  (fa)i*Gtri9lp')1^!   ^ eatabliahins a Malaysian 
ioHcïo•  M if •-rrunizoti^i of a tariff beard;   (d) harmonization of tariff 
Mallei    l«i îïï yllcatlan f "^-protective duties of the new States of 

hove accepted the report and are m constant consultati.;« with ene another, 

72. Industrial development has ^progressed very veil in Malaya, m  lud^ed bv the 
opening of many industries in several new industrial pites in kltlíT« fwl   îalsk 
Johore Bahru, Port Swattenhar., Buttarwurth and Batu ïig8.   ^ rlsWth ' 

ZüíltÍTAT     \hTXVhe WQr ana are ^«»tly expanding their activities. 
Attests are being made by the central (bvernraent to co-ordinate these artlvltlaa 

1 mild fíT»MCí °T****<** in Malaya a^ears in «"* »    SL hif Sen 
"cj!ì«k li H«tf   n oc1«««« Wractory itf*», frod«etd by the *&•££ 
íoiífi JJt   f       i?'    híCh lneluâes i" "s membership statists ani technologists frcw all parts of Malaysia. 

10 International Bank for heeonstruction and Development, Report on the 
Economie Aspects of valaysia (Singapore,  Govern^ mgtfng om'ce). 
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ANNEX I 

A ariEF HISTORY OF TI 
IE NATIONAL HOT AITI  STEEL MILLS LTT. 

rXl:    June: 

August: 

December t 

1562»    torli» 

September* 

lecemberj 

ir63t    Aurati 

lV<Jl'S*  Januarys 

Uhi ted Naticnr, report. 

Iteticnal Iren and Steel lulls Ltd    formed * ^^ 
j. 1-, _ .A /on „,„. ormti and local enxieprcnouiuj tPvelor.ir.ent Ecard {¿0 poi   com./ a»^ * 1       , .j. 1     p  iiirn F.ni   • n:  first eall-up 01 (jubacribed capital of ?H;0 nulli,n,   m«. r 

(Mb million). 

Extensive „orld tour by see directora and Mr. J*JjJ Mr Singh 
(OPE: recruit) to buy incdern equipment and »leo see*» 
technical assistance. 

Mr. Marcel Cabane, a French expert in MUUHW ¡J* W 
branch Qoverwnent, arrived to advise on f«^f f 
ecpiprnent, and worked on plant ^»gfj^ 
BMiufaoture and possible sources of supply for rav 
materials. 

(^    -ix locally recruited engineers sent to.Australia and 
¿i to In       foí ai:: months' specialized training in iron 
S steel production techniques.    Others vere sent later; 

Solan technicians were en6aeed to train a nucleus of 

local workers. 

ün 16 September, Dr. Ooh KenC Swee laid the fcu^tio* atom« 
S the new mill at Juronß and ccnstructicn work began. 

EuiW'ng foundations were empiete and work was in progresa 
on the building proper. Equipment 1 ncludinf^«^ff.*^" 
electric melt-shop furnace (made- by Lectr.melt of the United 
States of America) and a scrap shear. 

Br. Got opened the melt-chcpi the first of Singapore^ 
hcrae-made steel ingots ¡- ured into the moulds. 

Pr. Coh opened the rolline mill. 

T,r. Gel- stated;    "This steel mill is already providing direct 
er-a.ynent to about liCO people, and the allied ship-breaking 
yard IvvLy* cVO people.    With the growth of other industries 
around this nucleus, we can look forward to more 
opportunities f.,r workers as well as investors. 

,1 
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Current capacity;     Th^ mill is fully    y.jy.r 
tventy-fcur heurs  3  day  ..n a three-jhift  .;• 
ü  jhift.    The expected   output :n V Q:  ic   < 
'.Jit h the installation ^f G  coc> ne. fuma co , 
per annum.    The rolling r.ill vili turn    ut 

p and  an. t   _•:• i.'.m in^ts frcm the n.elt 
re-rolling mill has a target ef fi.ve t 'Ol' 

r.L 

^     t    I! 

Future planst    Installation of;    (a) an additional r>-v dlin- üP il  r-i» 
cf pO,0C0 tons per annum;   (b) 2 x 10,000 KVA electric  rn^lt^rr v:th  ,   i 
of 6o,COO tons per annum;  and (e) a 300-ton bla Et furnm    with . i, and 
injection. 
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AWItX II 

íiuAinwnxn:; P«í¡:.E.:JHG HJWCHOHC ortniEcm law IWUAKIAL rewaûfw« 
ANT RESEARCH a/ 

3' -vrninvnt 

ï'rlnc Ülnlut.fjr's Impari ont 

IciiMi'tr.cnt jf ¡Stati at ¡«'-j     Kuala lâtpiï 

iniìijtry •-•f ffiftwiTc* ami Xftgngtfy 

ftetiwrwl Pr^to«%lvt%   Cent**«» Pietrai ätawnswiRt OffioM 
Petali »g §W*t QtAMm» 

f^M' m^mtímmlm1 attftlcitt 

a *lleg* off ágri«lt*w*»i 

1 rainai*«; and In-1 cat i e« XfeftrteK'fit 

RDft^arch tstuti ..n| 

Fineries píviei n 

Hca&iutrtore labora* r-'c-sf 

lundm:, Kclantan; fttak Cherrai, Kedah; 
Pwlaw Btf«ftit* HúVNM Bwtoffi MM» 

AqW. -,    CCXM»C--J 

(Uugor, Fenaaig 
Branch l«i i-atrita una statiau¿:     Kuala Kaacöör, PerakJ ïapafc, Peral:* 

ítulayan F^rvat Iteseareh Institute 

î*"x i •- f lev ntal u tat ton î Keîicnc» SaXamg'jr 

Mini »try off Intakter 

Î5t*wrt»r»nt *»'f Cheaiietiy 

vlvverwnent nnalytU-al lat.rat-ry viti, suae r < tine and tatuati giti oliti vork 
vhleh   -iiwlv.-o imluptrial dovei.-freni pr .-•jcctc,  ?3talinp Jays; Seisavar 

:vile.i l'iMH ''Maìrtyi-ìnt: .üi^t'fíc nreet.ry, 1* •'1*M, Malaysian Scientific 
Anoint i,i: 



F.lortil lepui"ttnt»nv    f Î. vr. it;.«. 

':ir.-otry a" Rural. l'evelvrr..',.l 

jf*.I,\:Jeal Purvey 3>vart»ent) 
) 
) 

.;I':H'H 

Î of artment of Mines 

ijtjtutury.yrr.ünl'.-at.:   nu 

ïhe Malean Pineapple Industry Board 

Pineapple research gtationi AU-r Bnr.it, J -Ure 

Kuala Lumpur 
Sw-jf i Bulohj ¿.«languì- 

*, Tajnpai, Johore 

Ilubbar Research Institute of Malaya 

Laboratories! 
Experimental station! 

Tropical Fi»h Culture Resaaroh Institute 

(Aft ttttctl€»0U* body supported by the Commonwealth Team i en] Co-uperat; i >n 
Schetae, Batu Bar ei .dum, Malacca) 

Technical (toll/age t Kuala LuMpuj 

University of Malaya {vith faculties of agriculture, arta, engineer In*;, tned .-it; 
and science, afte a School of Education, Pant al Volley, selannor) 

.ap^^^ffll^i zsfc^..??-    ^" _?f 

Cheraara Plantât Iona Lini ted 

Research stationst 

Uunlop Hasamrch Centrai 

Harrison» and Crosfield 

Oil palm research stationi 

Malayan Aliar lean Piantati ens Ltd. 

Plantation research department! 

Prang Besar Rubber aitate e Ltd. 

Research branchi 

Uilìcinaon Process Rubber Co. Ltd. 

Research facilltieaj 

Serenban, Wogri ilemMlanf 
Layanc Layanrr, Joh'¡re 

Batana Malaî-a, Kegrî Sernbilai 

Banting, Selangor 

Bedong, Kedah 

Ka janr. > Ltelanr:< v 

Patu CíJVOíJ,  :.:olaiií-.' r 
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XXII.    ^EFORT OK INDUSTRIAL RESEARCH IN INDIA 

Prepared by Bnldeu Singh* 

introduction 

1.     Most of the institution* "££»£^ 
cctnaratively recent origin.   Althoueh «v«i Mfort m» °¡•V"£     ^¿ 
Cibilo, .ci. u»l«r.ltl« and teachlr« ^"^„^."Ä £r., hcwv.r, 

«ss. srasÄ.*^- ars iîSrvs? ,ut" Ässr?rSITABA s as SSäää 
strategic item were »et by imported gocds. 

2.     The Second World War found the country in a difficultjgjiMg *«**•* £*• 
cutting off of import, owing to til« ^5«"^^aíiXS5^f ttTeiuntry^» 
sources of supply.   Even the urgent defence and civilian needs °* • """*xry w" 
affected.    Ave impetus to *«f f^"!^^ 
substitutes for the imported materials.   ^<»?*^***W^ ^ „tV 
Research (CSIR), the main organisation for civil research • «»*•> !!i.ntifie 
ir îSg v/ith the purpose of promoting, organising and co-ordinating scientific 
and Industrial research.    Its aims and objectives are given below, 

(a) The promotion, guidance and co-ordination of scientific end industrial 
research in India! includi:- the Institution and the financing of tptcific 
researches; 

(b) The establishment or development and assistance to •3^ei*J*nf ";**!?• 
or departments of existing institutions for scientific study of problems affecting 
particular industries and trade; 

(c) The establishment and award of research scholarships and fellowship.!; 

id)   The utilization of tti* results of the research conductedjmder the 
auspices of the Council towards the development of industriai in «he eotnttfyt 

(e) The establishment, maintenance and aanagement of laberateriei »werk»»©!* t 
institutes and organisations to further scientific and industrial reteareh 
and to utilize and exploit for purposes of experiment or otherwise any discovery 
or invention likely to be of use to Indian industries; 

(f) The collection and dissemination of infontati^n in regard not only to 
research but also to industrial matters generally; 

r 

I 

Research Oo-ordinatcr, Council of Scientific and Industrial Research, New Delhi. 
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(g)     Publication of scientific jap* o-s   o.i   a  ,' • \vu ...     i   .:.:!..•••: .'   ••. 
•A..- o.-velopment; 

^h)    Any other activities to prui.otf   ¿im-rally tt..     i,;. •:.-.   «r *;,.    :••      :   i     ... 

%      With the termination of hostilities,  tm-  r» •r..-n\-L -ft Ivit ¡. ;•     r : :       '    !,i: 
were oriented to needs of industrial development ar.>l .-•.• >i¡. i:.L • ¡l'yiv;;.;   M   1¡.. 
country•    V/ith the attainment of national independent   a, l)h¡, ti..     >vii.i/. i i ». 
of scientific and industrial research made rr.uch faster pi">t:tv.a-, 

k.      While in 19^7, only two national laboratories dealing: './Uh the   iiaa-iein,, v 
of physics ajad chemistry started function.ng in the campus of tl.t., ?eihi '(tiiv. i-fLt.y, 
in the seventeen years since independence twenty-nine laboratories or instituí, ü 
have been established by the Council uf Scientific and Induuti-iol he».-ar-u    'Iba;, 
include research lt&oratoriea dealing with such major disciplines in r-cü-nee -.,-i 
physics, chemistry, electro-chemistry, biology and aeronauti-n; inr-titute:*. ori. í.t. a 
to the needs of important industries and the- expioitati or. or ¿:.. •_• r. r:w :!.at.-ri-!.i. : -i¡ 
fuels, metals, ¿lass and ceramics, drugs, food, leathrr, cte.j regional  n .:. .nvi. 
laboratories with emphasis on the research and utilization of raw nut.-rlai;: -uri 
resources of the region; and organizations dealing with ivsrar-eh, drvelipiu-nt ml 
training on scientific instruments, cultivation of nie-dLe.in.-il plant«,  an w. iL a.-, 
scientific documentation centre    r.i a directorate oí' scienti fi'." puMu-ti nu   ivi 
dissemination of the results of research.   A liât of orfani z.-ill una  if -v.ih   m-ì Ui.-lr 
principal executive officers is given in annex  ... 

%     In addition to undertaking research in its  iwn institutions, '.''VA ;iuf,p ri;i 
research in industry by encouraging the setting? up of no-op»r.tive r» Q< ar.-h 
associations of industry by organized groups of industries.    It (river, nupp-rt i.v 
providing financing to meet % per cent of their capital ami r« fiivin^ 
expenditures«   Research associations of industry are notivi In textil*-.".,  ::ilk ana 
art-silk, plywood, rubber paints and tea industrier,   A 1 L:-t -t' tin- >••-- «n-rativi- 
research associations of industry, showing the support pr>viìe'i ty   VIH,   ¡;   ,-iv< r 
in annex II,    The Council also supports research in univerritif r, in W- ï-n-. • J' 
grants-in-aid for approved research schemes und*»r the ,-uifinr.;x- of Inv» ctij*--1- T';' wi • 
arc on their teaching and research staff.    Grants f^r fellov:;:.Lp:; -.x.n r-e(.>Jaivi.Lj,.- 
are also given to deserving stuuents,    JSIR also helps reüe-w-h ty settlnr op 
research centres in universities and sponsoring teaching -mo rer.e-uvi.  in 
apeciali*ed fields,   Details about erante for fellowships; ar- çivn  in   uu.x  ;;;, 

i.     Apart from institutions of CSIR, or those fi:iancel und ¡--wppertei by   v:i-, th.- 
jcvernment of India also gives financial as.3intar.ee to -ther teuohlnr ana  irvk..•• .ri••]. 
research organisations, e.g. the Indian rnatitute of .>ienc« . Tanca la« : at. i «.•.• 
Institutes of Technology in Kharegpur, Bombay, ftmpur uni NMras.    A  r» W   *f ti..- 
industrial companies have also set up research institute.: fir.'.nce-i -.t» s r:.ai.----- i 
hy them, although some of these receive substantial :;app rt by way   >f :'>vr:. 
schemes and grants from CSIR funds.   Among these or<> ti.»- Ir.ai-.r. .Tut.   x-w.-jr-.-t 
he search Institute,  3hri Ram Institute for Industrial h<-;u-w-i.,  '-&» :•«::«->/••:. 
>ntre, Hindustan l>ver, Rubber hesoarch Institute, T-t\ ii.i.t U-.v ,  :-'.-r.¡ y   .. ¡.- a.:*,, 
:-.r;search Institute and some others,    Jc,rr.e .;tate-sp'.r¡r; ,i-' i p.i.ll • .-• •"-.  r  ¡r.-i ;'1 n- ¡ 
rganizations have their laboratories for industrial rosearen, fr "X^N".  Hin«onta. 

Insecticides and Hindustan Antibiotics of tne Ministry >X retreieu«.-. -ari "r.<•::.;••-.I.;, 
railway Research and Design Organization of the ¡iinintry f.f Foilvoyr, im'- rä--. K-M.-n.--. 
?nd Development Organization of the Ministry of Eefcnco, I'tti-.n/ii .'u'-n- 
r-.ecearch Institute of the    Ministry of    Ury' wltur-i.      "w urlv-r::  Vr"!'l!,,""l|!' 

-i 
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v«   • ...     . ,•• - 

.1'-..ti-    ••|.iv. 
I     V'  ÌVI1-.V     ,1 •"    l :^ î   .'.Hit'-i    't> :i.-try >-f-.r-tr.í-rn. ^f 

i.i,   *'•#.,-,   H¡r.' r-:.;;  ;Viru-;  ''nlvtraity, «-te. 

Iliil't'j    IhiUtìil'i' 
• I;ll'7 

!-',     n'¡       .'     ,   ..;'*'?'  '\,J."*n 'l"':rrI'   r ^'^     r 1-   !"^   ^ stoino uij 
i    r •* ': •...'•m\Ì      ""'¿''t^  9*-;1-1,1'-1/1" '^    3' ^  Peoplfc and the building 

•'•l Ivi ;   ., •'     :^r      •-Ì;V'  ^u«^,tnt ,rc ,Wrt  Jf-m kind«    f scientific 

til    ^Aurf ::yl,ntîfl'; flJ  atrial „*,,•*.   -jjiR; and haf looked uFcn 
•<«l • ' xi-ei/utur,   .it- un investet-nt f Jr m» mw.    It U a« a result of this 

*irtt:,mr p* ** ^ vernirent, through Cf?*R. hae wt uc -wu»i«**4rt— «I- *ü 

.« «cl. mille r-wireh, »»»M, ci-wítaatlcn,  IndUítrlaJUlal*« Jd .it«îl^ 

tt«   t.,-Inn,   Inumiti Imi tf,   ¿ivrr^tl •        iVn'" m ln "••»•»«»• «W°* itor 

x^-irntnnes   lft.|  lmitut^a ur.-ier Jim-  -i,,- •.,. -1 rní?,  -     f        ^ 

Pv-i-wlii .r i..^,...,erit.,l  ^^,vf "-.-li -ív 'i       I   I"   :'lK,r"**crii* have vigoroua 

•.I-M.,8   ,r ,v«.1P,,..    ,,,.  ./;,;..;:•;• .LinL V.í,A_,:v:,yr/f -1 UMl teUneatl« jf the 

••r* 

I i -i i. 

I li 

If-ii. v. :.i .    ! .,,'»."•  '.   »..   .   .':    J",.  4:  '•   •       li  1'V-L. j   _•! «f<e links and ictive 
v,.,f,, t ,.. ;\;:/;,.'.-:';;.!,,|TT    'r% :i-i,irt^ B

^^ ^^ *• 
-  .   .-.    ii...   .... '  •....•      ,!.   'ii   •     •.-.;,.     .»..«Moi,. .Ti.---i.iMy r-;- -.;..,•.. • ; ...... ,«,..,;•;, ;;;#    -  •""•' ^-Turing 



„O.    That the Government-supported research  institutes ur.dor I\UK ¿luuiii , ru-nt 
their programmes as to be of direct application for industrial .:ev»>io;i;.>nt h-:-, 
been expressed by successive Reviewing Ccwr.ittees of COIR which \.vr> an-ci t:U\! 
by the Pris» Minister of India in I9U7, 193U ar,,l 19C9.    The r*: rst   ^va—n,- 
Caanitte«, under the chairmanship of Sir .-.Meshir Dalai in 19^7» '.:hilo net 
reccraaending any hard and fast division of expenditure on fundamental -wA -nvïn'i 
research emphasised that "the greater part of the activities of the vVunc'. 1 should 
be directed to scientific research which could be applied directly towards the 
industrial development of the country".    To achieve its objective, the Ccwnittee 
counselled expansion of pilot-plant facilities so that laboratory research 
projects could be tried at pilot-plant scale before being passed on to industry. 
They also emphasised that for every scheme "... its scope and purpose olK>n'd be 
clearly defined and it should also fit in the plan of development of the country". 

11. Th« Sajood Reviewing Committee, under the chairmanship cf Sir Alfred hartón 
in 195**, pointed out th« need for a central research intelligence to bring ubout 
exchange of information betwatn th« different laboratories under JS1R and closer 
coordination and co-operation with other research organizations and the 
univaraitlas.   Ilia Cowitta« Mde suggestions for closer liaison with the 
industries and govarnaant departments and the setting up of machinery for effective 
utilisation of tha rasults of research.   The Ccumittee welcomed the support viven 
to the setting up of rcsaareh associations of industry and advised the industry 
to make full «a« of the facilities provided by the national laboratories. 

12. Th« Third Reviaving Committee, under the chairmanship of Sir. A. i^naswami 
Mudaliar, «felon submitted its raport in September 196*»» has made a strong 
isi iSslsnilaTlnn that th« proportion of applied research in the laboratories 
under C8IÄ should 1M increased as to form approximately Ü0 per cent of their 
r«S«aroh effort, th« remaining 20 per cent being of the nature of "basic objective" 
research und«rtak«n in order to fill a known gap in basic scientific unowledi-.e 
in th« field of potential practical importance or tc extend the area of 
underttandlng and application of an industrial process. 

13. Th« Ccmnitt«« has recognised th« importance of "pure basic" or "fundamental" 
research as being th« principal source from which major departures from orthodox 
practica arisa.   Fundamental research, to be of any significance, must be up to 
world standards and th« fin establishment of such standards is essential to the 
malnteaaite« of a high l«v«l in all typ«s of research.   Such research should be 
th« primary funotion of the universities.   Universities train people for the 
future and th« stud«nt« not only must know what is a proper standard of research, 
but 8WSt also, in SOB» fields, be thoroughly up-to-date* that is one iir^ortant 
reason why pure basic research and universities should go toother.   Icreover 
"puro bule" research thrives better in the atmosphere of a   •     ^y MV. r:;i*,. 
where it does not have to be related to economic objectives. 

uaneas 1ft illustre and government deTArttEti 

Ik,    W th a few striking exceptions, industry in India, whetht - public or private, 
is"lea« r«««areh-mind«d than industry in the countries which hav« advanced as a 

-     - •   •  ••-  -"    *•_,,..., that- backward 
cw hew to 

¿rí¿rii¡r" ÂppVicUtïoia by"responsible persons in authority in the 'ïeverraient ar¿ 

result of science and technology.    It is a paradox in ail countne 
industries are ecaSBOiily those which both are unwilling and do not *r.cw> how u 

in industry (but primarily in the Government) cf the vital role 01 recarci., 
important to permit a rapid establishment cf the facilities lor r.^.-arch ai,. 
its making its contribution to industrial development. 



1 >•     The leaders cf the  I   r 

typ« or ¿¿¿^¿gg• "*• *•hi' SS& •orr*"* "^in 

.2SB1"tto--"• ^S^'JLSS^"* hta"lf «A AÏS?t0 *"• Government of indi« »••«lu Í •**asi"cl in word and deed tit. *J1   * »e*«ne« 
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câ 
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?>    Design and engineering consultant facilities are meagre ¡i, tit   countr.v. 
There are a few firms, but they would prefer to ta'..e ur uell-t ru\ì c^m-nUmal 
processes rather than invest in something nev. 

Research programmes 

2k,    Research programmes, as set up by the laboratories, are framed without 
sufficient consultation with the industries and are not related to their 
requirements.   The results of research do not take the eccncmic iictors into 
consideration ana hence are of little value to industry. 

Dlietjlfi^fp ef ti» results of research and industrialization 

25. Some of the laboratories have not paid sufficient attention to making the 
users aware of their results of research.   There has been little publicity for 
the good work done by them.   An efficient organisation of liaison with industrial 
companies and their technical and managerial personnel would facilitate the 
application of the results of research* 

C.   State support of industrial research 

26. In «Oct of the advanced countries; the responsibility for financing and 
carrying out of Industrial research rests with the industries themselves.   Even in 
these countries» tot participation by the State in industrial research is on the 
increase*   The argumnt is that in modern times» the economic health or the 
country is of as great an importance as the military deftnee of the country and 
in fact the two are inseparable. 

2f.    In the less advanced and developing countries, the argument is even stroncar. 
Without active participation by the State, in industrial research and development» 
neither the speed nor the scale of investment would have been possible as it is 
in India today and the country would need both of these for economic yurvi^al. 

26.   In the ease of a developing country like India, the problem is how to close 
the gap between the level of research and development in the more advanced 
countries and itself*   The most economic use» would have to be made of the limited 
number of qualified research and technical personnel and effort that the country 
is capable o+.   This can be achieved by identification of the problems, narrowing 
down the area for research investigation and concentrating the research effort 
en these*   Formulation of research in the forms of projects with clear-cut scope 
and objective, and with fixed time targets for completion is an effective method. 
Applied research con and should be planned to a substantial,extent. 

29.   Pro» a long-range view, research, education and industrial development are 
interdependent.    Industrial research would gain in effectiveness in app) ication 
r« close association with industrial development.   This is possible by ensuring a 
constant impact on the minds of the scientists of the economic and technical 
factors relating to industrialisation.   The Government can help in three ways: 

(a) By making available detailed data on imports, exports and the plans 
and programmes of the Government and private industrial companies; 

(b) By ensuring the close association of indigenous scientists and 
technologists with the projects set up with foreign collaboration; *-.--.' -     a 



enable indicenous research to catch up quickly thereon for future development 
and improvement; 

(c)   By ensuring that research becero« a part and parcel e# the over»all 
planning and industrial development of the country.   Hilt would »can that 
identification of problems and research Investigation would be carried out 1M 
relation to the progresases for industrial and other develop«*!*. 

D.    Organisation of research, gfld, frdj 

30.   Research carried out in the laboratories of the usar industry, ualika that of 
the Government-sponsored laboratories, dots not have te surmouat dlffloultiee of 
its application.   However, it can suffer fron a surfeit of ]in*iltms of tfotfele» 
shooting and ad hoe assignments.   it would benefit by insulation fro» the) day- 
to-day operational problems of the cor cerned industry,    totearan la ta« fili iti natal 
supported laboratories, on the other hand, while providing a better rateare* 
atmosphere conducive to an undisturbed pursuit of ret earth, would atta ta be 
brought closer to the user. 

31*   Most of «he research in India is State sponsored, industrial smetti tt •**«-• 
little or no research and making insufficient use of that dene I« «fee p mi i meant" 
laboratories.   The Third Reviewing Committee examined the imtiltm at briaglmg 
the user elote to research in great detail and hat suggested a msjber of ueefui 
measures. Seme of these are already ia operation but vili have te he further 
emphasised. Others have been or are at the stage of being Introduced. Thesit 
are briefly described below. 

Co-operatlv« rea^rch association« 

52.   Research associations '„hereby a group of firme in industry art enabled to 
run a research organization to meet the research requirements of their saeeiallsed 
fieli: were first organized in the United Kingdom and have beta followed with 
remarkable success in a nutíber of European countries (a report em Ime strutture 
of industrial research associations is to le published shortly bj the- Orbitati A 
ìM> iA-.7r.Lr.u- *\.>-->Ft-i'i.ti"r. at; i r-.vf;ijrr*nt).     This entures their iatevmaî ama 
Participation in research and the results are of benefit to a msjber of firma une 
would not be able to have a research set-up of their own.   The Government cleat 
financial and other assistance, which may vary from one-fifth or cm-thirdt* 
oiv.'-ti'ixl    •!  tu-.li' • .\j--¡..iit .rcr „i. :vtí>_-u:-. jlf " 

y>.   In India, the textile industry has three research associations, while aha 
Plywood, silk and art-silh, rubber, paint and tea "dutîritThaîTc^aat   1ht 
Government, through CSI3, helps by meeting ha]f of their recurrtng^^Itel 
expenditure and also in other ways by advisiu ; on rules and regulitiont and 
organizational set-up,  procurement  >t expert:, and helping in foreign 
exchange.    This is scope for further expansion of research associations to other 
industries.    The Ooveiwent could cive a Grcater share of expendiìurein tt»^ 
J»Cinnxnj and decrease it Gradually as the organitatioii grevTstronger ananas able 
tp bear a larner share oí' expenditure. • wvnaw mna was aoxe 



f»rtlfi*ftflffl lY Mwtrv 

•)h.    The Ccaalttee has also reocsmendcd tfcpv .lunt .- ruii-t'ua-*«! .-< smirch 
association My not be poto ibi«, oth»r forms c' -..-or«i nrt ion -=i n-n .r.. ,.i • 
oxrerinented with.    Bern» of the well-establishr    1 .'urrà uri.'.- et   \;¡,s .M   -...-I 
research in a specified field of industry.    In such üSS*;-, ii¡.n;;tr   (\i.ii ¡ .. 
Invited to OOM in for a share of the control an*   tu<»eiion . r j ro¡ rm;j:t.;       tin- 
nisti tutes or of see* of its research divisions,     industry «.MU id ¡.dmv  n: rM,;iiu*i: 
¡anticipation of a part of the programs of direct m turret -¿Mil.   -Ju   u-n-- m.-.«- 
and "basic objective" progressies could be supported t-y OSIH.    ¿i<    iiuhi.iti.. c< uj.i 
fora an osooeiotlor   -hi«* could take the reopensibil t,y of part« of il>   |rr rnemv 
in the CSU! reaeareh laboratories and could also sronsor r«\;rarch in otiur 
institutes audi universities. 

,<b.   A nwtsr of lMtitute« and laboratories c; CSIR wor   in » fwid if rt*He 
utility lit» the Central Fublic Healtfe Engineer in,   .* seared Institut*-, i'« tit ml 
Rood Wcssnroh Institute» and Contrai Building Research IncUtutt-, jherv tin- user 
it a dopartocnt or o Ministry under the (Kverrawnt of India.   Kn« ih«- stand?*  M 
of sopliootioo <af mstw» rooults» those resonre* institutes wiuid bt t*>m'í'U«?í 
by being undor «hoir «tor ftiftiotries» bot to* oenditions for creative r*s«ü*reti aa,y 
not bo obtolnoi to flwiliisjonl tifofttinrto for scow tiaw to as*. 

36.   Aw nroaoot onilaiorotlon «im tfcose déportaient« is in the fem of their 
reprenantotion on tào oaoootivo ooonoils and jr¿*ntific oeo»itt«es or these 
institutes.   Tfc» thi.d Revievinc Ccejsittee certi der s that represvtitoUun e» thr 
executive oouncila U net enounfe oui oogaaoto that the«« d*part**»nte should amrt 
in taklns n rotpono bility for the control and financiar, of the prccraeawi; of 
these Institute*,    îfcey Should «loo appoint staff in the? r mm 1«-r nrtewntr, char, t 
with the responsibility of utilisation of the results at re.e%reh of tht ?K- 
institutes. 

>7.    In Coaowt the In »si iman'. throve tt*o ¡ ntioral taMPe* Ccuncli, «as iarttioto* 
a gotica« for «noouragooont of industry to lotto***« research,   it provtkn funds 
fu*' research by the industry on approv*    Mno.iects en t otMsvd «osi« • oeeoeetiiure 
un scientific »toff being not by too OovcttoMtt «tillo tjee eeptgaejit *«*» m* 
rrovided by the industry.   Mo strings aw 0»t0fhe4 to tao «UlisaUon of tlie resulta 
of reaeorch which becco* the property cf th* fite> 

35.   In India, there is no such scheae at MM «orront ti«*» t*t «»* »**«» R.-vi*wint: 
Ccsojittee has isiliwsmlsil mot «he anse Tvt th* 'k vrrrjrent of indi« te WCC^J* ^* 
research in industry is far stroncar.    It has rooeoaanood tttat staff otsointed ï.y 
C3IR night be seconded to wo** in reoearoh laHltwtot «sf the ind*w*rv m if«ìfi** 
projoota.   CS» should also short in «sitpeirtitw» m tettai eo>lfowt »"i »et U* 
results be used by industries exelueively er proforontlolly for UmlK-d ieiic*ic 

•>9.    Develor«ent «cmtracts «re % p-^vorfM %•• I *i   "     it ,*•      *  *< « -•   -    •' 
*-he united Kiii&m to stiauiat« tectinolu^leal prrrreni.      ^tb^rh  :tar»«  i^r,- 



the üfcond V.'orld v.'rr by the defence departments, when they wer« intended to be 
rol loved by purchases, they have been extended to civilian departments and have 
nothing to do v/ith purchases.    It currently takes the form of a contract to 
producé: a first working model by the industry, at times accompanied with financial 
participation.    In return, the company gets the exclusive right to the use of the 
results over a number of years with proper safeguards. 

Uo,    In India, some of the CSIR laboratories have associated private industrial 
companies or public sector industrial concerns with the development of the pilot 
plants, based on the result of laboratory res ear ehe   The industrial companies get 
either exclusive rights or preferential terms in the exploitation of the results 
of research. 

Ul.    The third Reviewing Cosmittee has recownended that CSIR, through lit 
laboratories, should place developmental contracts with firms which should include 
compensation for the financial risk involved in case of failure or loss. 

The problem of the first user 

1*2«    In the development and utilisation of any discovery, it it tine first user 
Mho runs all the risk end has all the headaches.    It is he who risks his capital 
in case of a failure and has to put up with all the delays and uncertainties of a 
new venture.   Those who follow have none of those.   Re must be given spasisi 
incentives which should cover a clause for compensation of part of the loss, sad 
exelusive use for a limited period. 

hi.    In India, expenditure on research undertaken by a fin is exempt from income- 
tax and is counted ac a part of the developmental expenditure of the firm.   However, 
this exemption does not apply to expenditure incurred on sponsoring research in 
other laboratories and organizations.   The Third Reviewing Committee has recommended 
the removal of this distinction so that all research expenditure may be exempted 
from tax. 

Subsidies sad low-interest loam. 

***•»   The Third Reviewing Ccnaittee has recommended that fines asking was of 
research and participating in development may be granted subsidies sud low-interest 
loans subject to proper safeguards. 

Tmlfî'nfi rr?firWTT f?r industry 

h%    A number of institutes of C8IR run training courses for personnel from industry. 
Seme of these courses are financed by international aid programmes and include 
trainine of personnel frcm other countries in South and South-East Asia« 

U6.    The Central Food Technological Research Institute, lîysore, runs classes for 
food technologists on processing, preservation and packaging of foods; the 
Central Scientific Instruments Organization on training of instrument mechanics 
and technicians;  the Central Electro-Chemical Research Institutes on electroplat ii, . 
etc.    Laboratories of CSIR also undertake training of representatives of industry 
on specialized techniques in their own field. 



'Vi... r r..easurea 

..i*.    .Apart fi'ot;. increasing tr.r  rc-pr-.: cer.t-¿t i „n    l'  li:V..-lv\     :. ':..   , x   •;.: :v<    •    :.•:;. 
i' the research institutes,  tat-   .'cu,.ittee  r.\3 .--u,^ ¿te !   t.;.-.'       "p;,-u     i     :••,- •••/' 

oravn frc . scientists from industry and universities ¡^í-LIJ ¡>- 'u;¡; ..-I .1»•. ..'..s:t 
research divisions of latoratories to nelp in i'r:u..in,; ti..-  pr rnu.. .•   u' » . 
'.ictitutes, 

48,    Mobility of scientists between research and industry ühui.id lu   .auu„t. .1, 
,3cientists from the research laboratories might te permitted to work, in iiuiiu try 
for limited periods and then return to their pests without  tetrinent t.- ii.oi.t- 
economic position.    Similarly,  scientists freír, industry should be able: t-,   ival tin- 
facilities of the government laboratories Toy working m o appelait?.. J pr>M..-r   n' 
tneir interest. 

M?,   All research laboratories in CSIR carry out a certain amount •r n .< MIT:. 
sponsored by industry.   This should be «neouraged by of fer in», literal t ii.r, 
subsidies and e «elusi ve use of results for limited periods, 

x).    The rules of CSIR permit consultation by the research laboratori;: l'or th< 
benefit of industry.   The industrial firms can also indicate the individual 
scientist whom they would like to consult.   The Committee has recommended tin 
liberalisation of the institution of consultation both by the institute nnd by 
individual scientists, 

E,    Financial aspects 

51.    funds for industrial research in India arise almost entirely iron t: •• c ntrai 
Cbvernoent.   The Council of Scientific and Industrial hesearch, the main 
organisation for civilian research, has its allotment for expenditure every yur 
out of the grants of the Ministry of Education - Department of Science, by tn* 
Jovernoent of India. 

IS.   The laboratories and institutes of the Council prepare -stimatea '.i -apit-ü 
and recurring expenditure in keeping with their activities ty way of r»-r, uroh 
schemes, pilot plants,  etc.*  and their cctds of buildings, equipment,   \ibvrj 
facilities and other requirements.    These estimates are consolidated by  VU., 
together with such other items as grants to universities for schemes and 
fellowships, grants to research centres, the expenditure for ueputaU-.ns i-¡r 
training abroad and other activities of the headquarters, 

\%    The consolidated budget estimates, which fern a part of the >:U,j(V.* M' t,i. 
Mnistry, are serutinisea by the Ministry :i' Financ-, which 3uunt.l'i.c at: -.n.-. m.., 
Keeping in view the over-all financial position.   The sar.ctijoei 'stk.at..-:-. •..-• 
tr.«-n broken down laboratcry-wise and conveyed t- the respeniv.; L-. her. t....-..-:•, 
•-3 their sanctioned budget.    The laboratories, thrvjnh ^' '-x-cutjv^  "-jr.-i..., 
.'•ve considerable freedom in incurring expenlitur«- witnln t:.-   ^.í.-.-ti-r.»-i »•••_»'/•;_ 
Ir, keeping with their retirements.    The growth -f expenditure by \u>- v. -r,n     ... 
.;hcvn in annex V. 

••+. Although the central floverrment i s th« '•0''  r.oui'ce   ')!" funi;;,  th<• r< 

r-ircee  if lesser substance which are  list-- t 



Contribution by user-departments 

55. In the case of the Central Mining Research Station of CSIR, the Coal Board 
under the Ministry of Mines and Fuel shares 50 per cent of the expenditure.    It 
has representation in the fora of nominees on the Executive Council of the 
Institute, who actively help in framing and direction of research programmes, 

';6.    Indian Tea Research Association receives 25 per cent of its recurring and 
capital expenditure frcat the Indian Tea Board, which is represented on its 
Council of Management.    The rest of the expenditure is net by the members of the 
Association of the Tea Industry. 

Co-operative research associations 

57.   Fifty per cent of the funds of the co-operative research associations are 
met by the members of the associations of the industry concerned.   These are 
raited by the members, in the form of membership fees and, in addition, sometimes 
by way of a voluntary levy on units of production* 

fttòfàm IM fffHlfIHH1F ft«« 
56. All the industrial research laboratories carry out a certain amount of testing 
and analytical work for the industry against payment. In the etc« of co-operative 
research associations of the textile industry and, «ore particularly, of the 
Silk and Art Sill; Mills' Research Association, it forms an important part of their 
activity and bringe in substantial revenue, since this is linked with export 
promotion of these oemmodities. Seme laboratories like the Nacional Physical 
Laboratory do type*testing to ensure maintenance of standard« for which they 
receive payment, A certain amount of testing involving specialised technique« 
or equipment is also dene' by seme of the laboratories, since facili tir« of this 
type are not available elsewhere. Thus, the Central Mining Research Station 
carries out tests of the flomeproofing of electrical equipment on behalf of 
industry and receives feos for it. Some testing as a service to industry is done 
by most ci the laboratories* 

59 Earnings frcm nesting and analytical work are substantial in the eaae of the 
co-operative research ;associations referred to above, but they do not form a 
significant part of the funds of the other laboratories* 

Developmental research - participation by industry 

60. At tines, industrial companies evince interest in the results of laboratory 
research and are prepared to participate in the pilot-plant studies with a view 
to receiving preferential consideration for the industrial exploitation of the 
results of research. They may help by providing facilities by way of land, 
buildings and services, or may make a financial contribution to cover a part or 
the entire expenditure on developmental work. In other cases, the firms have borne 
the entire investment or a part of it for the setting up and operation of a pilot 
ur prototype plant. 

•¿70. 



Premia and royalties 

61. CSIR receives income by way of payments in the form or lurcj-?ur. pr.rna mid 
royalties accruing out of industrial utilization of the processes vor.AM out   in 
the laboratories.    This inccme has been increasing steadily, but  it yet doos not 
form a significant part of the CSIR funds. 

Donation frcm industrial homes and state governments 

62. Periodically, industrial concerns have made donations of substantial amounts 
to CSIR as a token of their appreciation of and support to industrial research 
and la Its fitting up of an Institute or a laboratory.    State governments and 
industrialists have aito made donations of land, building and property for use in 
the establishment of institutes.    Seme industrial concerns have founded scholarship 
schemes for research worker« In the laboratories. 

Fund« for research 

63. One aspect which is of oencarn is the amount of funds available for research 
in India.   Owing to UM need for heavy investment in capital intensive industries 
to build up tilt country's Industrial bate and eccncay, the funds available for 
education» health and scientific research are not commensurate wit* their needs. 
Ideally» a lees-developed eountry should be spending more en research than the 
advanced countries» but paucity of resources does not make this possible.    India 
spenda barely 0.32 per ©art of itt inccme on scientific research, which is far 
below that of tike developed countries.   The table given below gives the idea of 
expenditure on scientific research in different countries: 

Table 1 

Country 

Australia 

India 

Norway 

S-eden 

Expenditure 
on aeientif- 

Year  ie research 
(millions 

of rupees) 

LÍíjKííH ta     Per capita   Research 
research ex-   national   expenditure 

Population   nenditure inccme     as percentage 
(millions) (rupees; of national 

inccme 

19#-59 
1961-62 

1956 
1961-62 

United Kingdom 1961-62 

USSR 1958*59 

United States   196I-62 

Yugoslavia        1958 

too 
t*69 

12U 

1,C68 

QMl 
20,700 

72,580 

76 

9.9 
UitO.O 

3.5 

52.0 

209.0 

17*».O 

18.c 

uo.co 
1.07 

55.00 

li*6.oo 

162.00 

99. CO 

¡410.00 

U.20 

i;,7öo 

8,61*9 

6,010 
ï    r./\7 

1U,190 
l/'iO 

0.70 

0.32 

0.70 

1.70 

2.70 

3.00 



.',lt.    Another *ajor bottle-necK is the shortage of foreign exchange.    &&>*<* 
equipment,  instruments and bcofcs ,nd journals for scientific and technological 
research Ire seriously affected and sometimes costly items lie unused due to the 
inavailability of a spare part vhich is to be ^f ^.    IWi Jhor^ also 
prevents a number of younger scientists who would like to go abroad for higher 
studies in scientific and technolocical subjects. 

F.    staffing matters 

Shortage of scientific and technical personnel 

65.    India is passing through a phase of rapid industrial development and a n»ber 
of industries are being sat up, either based on foreign collaboration or entirely 
with indigenous initiative and enterprise.   Steel plant«, non-ferrous 
metallurgical industries, ceramics, chemicals, textiles, Jute, coal, P^">£um 
refineries and petro-che»icals and a large number of capital and consumer goods 
industries are ccaing up throughout the country.   Government department 
responsible for industrial development and planning also need increasing numbers 
of aeientific and technical personnel for handling planning, formulation and 
evaluation of programmes of development.   Scientists and technologijt» are also 
required for manning teaching and research in the universities and thm jMtitutes 
of tachnoloey.    Industrial research organisations of CS» have to compmte wit» 
other employers for purposes of recruitment and retention of their sdentine 
and technical personnel» 

66. In the absence of any reliable data, it would be safe to assume that taere 
are more jobs than competent technical personnel to fill the».   In 1963» ** was 
estimated that as many as 30 per cent of scientific and technical po»t» bad 
remained unfilled in the CSIR laboratories.   This could have bean causad partly 
by the ban on recruitment to even the sanctioned poats consequent to the emergency 
declared in 1962, owing to the conflict with China (Mainland).   Delay In 
recruitment because of procedures might also have been a contributory alésant, 
but there is no doubt that the shortage of competent trained and qualified 
personnel ic currently a major factor.   '¿'his shortage is particularly acute in 
certain special! red fieldst   mechanical and electrical engineering, metallurgy, 
fuel technology and chemical engineering, etc. 

Dilution of standards and staff movement 

67. One danger in the above situation is that the posta in research institutes 
may be fillet by persons of mediocre talent, resulting in a lowering of the 
standards and quality of research. 

68. »ere is also a considerable problem in that the univefsitlsa ana teaching 
institutions are not able to get or retain in service qualified and tJ^Berlehted 
scientists in view of the higher emoluments offered by the government research 
laboratories and more so by the industrial scapanies.   Loss of staff, particularly 
those belonging to the fields of engineering and technology referred to above, 
frcm the teaching and research institutes to industry and frcm one institution 
to the other with quick jimps in emoluments have been heavy.   The denuding of the 
teaching and training institutions of their traine4 scientific staff is affecting 
adversely the entire system of cemmunications in education, research and industry. 
The final solution v.'ould lie in increasing the number of scientists and engineers 
beiiiiT trained by the teaching institutes.    Hcvever, an effort at improving the 



rades and salaries  in the  teaching and research  inst it\-i ior,.- v„ i !:t HI;   ••),.    t,, 
situation to seme extent. 

Training irogracmes 

Fellowships and scholarships 

69. CSIR makei available a large number of senior and .Iunior fellovshirn of 
Rs.UOO and Rs.250 per month respectively (Rs.5C0 and Rs.50u for eniuneerinj-; 
subjects) for higher training of personnel of poat-doctorate and post-nniduatt* 
qualification!.    These fellowship« are tenable in universities, institutes or 
technology and the CSIR research laboratories.    The University grants Ccirjnission. 
the Atomic Energy Commission and the Defence Research and Developnent Organization 
also haw similar fellowship schemes.   All in all the number of scholarships 
and fellowships available is considerable. 

70. In addition to these fellowships! a number of scholarships are made available 
by such industrial companies as ESSO» Burmah Shell, Imperial Chemical Indus trios, 
etc. for training in the institutes of technology in India and in fields of 
geology, petroleum engineering and petroleum technology in the United ¡iin^dem arid 
the Unltad Statai of America.   A large number of scholarships are also available 
under educational and cultural exchange agreements with a number of advanced 
countries in Europa and North America for training in specialised fields of science 
and technology and humanities. 

Trtlft^tf HffrlMtfHf 
71«    Seite of the laboratories of C3IR also organise training programmes for 
scientists and technicians for the industries«    The CSIR Institute of Petroleum 
runs a training progresse for technicians and technologists from the netrulfum 
refining industry«    The Central Electro-Chemical Research Institute has a 
programe for training in electroplating; the Central Food Technological i<< -search 
Institute runs a training progresse en food technology for personnel in th<- foot 
industries in India and South and South-East Asia. 

Deputation for advanced training and studies 

72. In addition to these programes, CSIR and other research and technical 
organisation! used to depute their scientific and technical personnel to 
institutions in Europe and North America for specialized training.   O-in^ *.t. r>. 
shortage of foreign exchange, these prograwnes had been suspended since Vf>i nrvJ 
were revived in a restricted manner only recently,   whereas it vould be of r.nnii 
advantage to research workers in industrial research organizations to be abU' to 
visit and exchange ideas with their corresponding numbers in other countries •-i 
also to visit research organisations and industrial concerns makinr, «an uf 
advanced technology, this is not possible because of the shortac* of foreir.n 
exchange. 

73. The loss by their not returning, of the scientific and technical personnel 
sent abroad for higher studies and advanced trainine, has been considerable  ir. 
the case of India.    It is estimated that as many ae ^,CCO Indian ncif-r.ti:;tr.  w: 



i     „, jn,ì „rrnrt« ire beine made te rersuate the« to return by offering staymr abroad and  eliorts are utMui, BW
C

        » «•-•<#.4r«it- in  the 
them attractive conditions in India, thus enabling the« to participate in the 
country's  industrial and économie development. 

71*.    One of th. methods ,*ich ha, bee    extreme! * ^^^ ^«¡jf£ ^road 
" -dentists* pool" to which selections are made frcm the scientists *,ho are abroad 
or arelitelyU return to India.    Salaries are offered in the rang« °f Rs.U00 
S RMœ o^above in the case of specially «E"4*»^^ ^^ £ 
not suffer frc any uncertainty in regard to their <"£^'^ JS•^ *° 
India.   Duri:* their temporary posting in the pool, ^aÄfueÄ oí 
officers and are attached to one of the scientific, ^^*uf^» ~^:Y*L mamVv 
ZÌZ2 institutions, or even to industrie..    ^.^¿^J^J¡^^ 
and look about for suitable employment consistent «i* **j£¿n**¡£L*? 
fining.   However, if they do net find suitable ^leyment withtóa J^f^, 
p^od/th* Government, through CS», permits the ^£ <*"*"iniMIW ***** 
against which thee« foreign trained scientisti can be appelated. 

75. Although this programme of the scientists' ^^.^"S^JStal^Jg 
hae not beeTpos.ible to bring back all the ••*^^*£f2i22l5 îïvîS 
advanced countrie..   In certain cases, the reason Is *•*•**•* C*í£2 aí.ü 
SThigher emolument, offered te them in the ^r*«*««*   *J&¿S¡** 
the scientist, concerned do not find on their return the highly «*££^** 
équipant and instruction to which tfcey ^ *£?•* fj«^^g 2?lr 

training and work abroad.   Although it would be dimetto se* *ff* *• 
conditions which /ould be necessary in order to ^^WW» 
Santi* have been achieved in India, no Indian scienti£«¡••^¿"J *"*£ 
and work in India would find either financial or scientific difficulty in doing so, 

limonai »Rieur 

76. Hie Council of Scientific and Industrial hesearch aleo nee a National RegUUr 
unit which maintains a roster of all the scientific, technical, «f^rt*"* 
medical personnel in India and abroad.   They issue registration card. ««"^It 
personnel and also supply information in respect of vacancies.   In a }»**«**•* 
thev also carry out manpower studies and collaborate with other organiiations 
encaged in similar studies, e.g. the Institute of Applied Manpower Research and 
Indian Statistical Institute, in making projection, of the r«^^nt,

4
of

Hl_   .   .    - 
scientific and technical personnel.    They also publl.h a monthly bulletin "¡£¡** 
Manpower" which gives a classified list of foreign-trained scientists indiffjrent 
fields of specialieation who have returned or are about to return to India.   Tney 
also cive a list of vacancies and employment information* 

a„ffn^TY technical personnel 

77.   The paucity of scientific and technical personnel in certain specialised 
fields hae already been pointed out.    However, the position in regard to the 
auxiliary technical personnel engaged in uechanieal jobs, euch as turner«, fltUrs, 
electricians and instrunent rtpairers, is mere serious.    The emoluments and 
earnings for this category of staff employed in industry are Buch higher than in 
the research laboratories.   As a result, service section, of the laboratories are 
losing this category of staff to the detriment of the organization as a whole. 
The Third Reviewing Committee has receimended a review of the salaries of the 
auxiliary technical staff, keeping in view the emoluments available to them in 
industry. 



Recruitment and promotions 

ft).    The recruitment to all categories of scientific and research staff ir  the 
CSIR laboratories and in othe- scientific and technological institutions  U 
through open advertisement in newspapers and scientific and technical  journals. 
Recruitment to the senior posts is made on ;m aLi-in ì;.-ì bn.-i.;. .vir^t '.-w  \ •• ••'-.'¡•,. 
the selection cenuitteea consisting of scientists and technologists frctn the      ' 
universities and induatrial research laboratories, and officials frcm the concernei 
government department«.    The posts of the directors are not advertised in thin 
manner, but wide publicity is given throu^i notifications in the scientific and 
technical áournala.   The chief executive officer of the Council, i.e. the 
Director-General, and members of the selection coranittee collect names with 
curriculum vitas and other data of prospective candidates out of which a selection 
is finally made. 

79»   For the scientists, prcmotion to a higher post is through a review every 
five year« when the work of each seien*.st is Judged by a ccwaittee of experts. 
In cas« hit work is above average, he is promoted to the next grade.   Prcmotion is 
also po««ible through the scientists applying for a post carrying i higher eradt 
when it la advertised.    There is also a system of "merit promotion", where a 
scientist of exceptional merit can be considered for prccotiur. to any higher 
category of post depending upon hi« qualifications and quality of work* 

60.   The scientist« are permitted to apply for posts outside their department and 
laboratories, but the number of such applications is restricted to two per year. 
In spite of the«« restriction«, Hie movement of certain categories of staff is 
quite high. 

81. The scientific personnel with M.Sc. degree or above may be recruited in any 
of the following grades at the salaries given » 

) Junior scientific assistant* Rs, 210-U25; 
) Senior scientific assistant: Rs. 525-575} 
) Scientist Grade At Rs. 330-900; 
) Scientist Grade B: Rs. toO-950; 
) Scientist Grade Ct Rs. 700-1,250; 
j Scientist Grade Dt Rs. 1,300-1,600; 
) Scientist Orad» Et Rs. 1,600-1,900. 

82. The laboratories of the Council, as well as universities and industrial 
companies, provide amenities to a part of their staff by way of housing etc. 
However, this aspect requires much greater attention.   At an average not more 
than 30 per cent of the scientific research staff in the laboratories have been 
provided with housing. 

8?.   the salarie« of the staff in the scientific grades do not pompare yet with 
those in the administrative service« and this is one of the shortcomings of the 
Indian scientific and educational syster.    The better students continue to be 
attracted to the administrative services because the salaries, promotions and 
privileges available in the administrative cadre are much better than those 
available to scientists and technologists. 

-7',- 



G.    Dissemination of information and application of 
results of industrial research 

Industrial liaison and extension services 

Hk     Every industrial research laboratory under CSIR has a division or a unit 
whose specialized job it is to maintain contact and liaison with industry, to 
assist in the communication of the results of research frcm the institute to the 
industry and to help in the industrial application of the results of research. 
Most of the laboratories also bring out periodic publications in the for» of 
brochures, bulletins and/or technical digests, aimed at supplying information to 
their specialised field of industry.    Seme laboratories also have technical 
abstracting and documentation services.    Besides these, tha CSIR headquarters has 
an industrial liaison and extension services unit which co-ordinates the work 
of the industrial liaison units of the laboratories and supplements their efforts in 
maintaining contact with the Federation of the Chsrnbers of Commerce and Industry, 
central government departments and tha departments and ministries responsible for 
planning and industrial development.   The different activities undar this head art 
briefly described below* 

85. CSIR headquarters has undar it a Publications and Information Directorate 
which publishes the following scientific Journals: 

(a) Journal of Scientific and Industrial Research; 
(b) Indian Journal of Pure and Applied Physics; 
(c) Indian Journal of Chemistry; 
(d) Indian Journal of Technology; 
(e) Indian Journal of Experimental Biology; 
(f ) Indian Journal of Biochemistry. 

86. The Directorate also brings out a journal» RffTffrt mff j¡Bás)jttr,t ••P*4l*J¿y 

designed to comunicate the results of research which ara ready for industrial 
utilisation.    The Industrial Liaison and Extension Services ttoit also brings out 
a quarterly "information news-letter" carrying information on tha results of 
research projects which are already complete or at a stage nearing completion and 
which are of direct interest to the industry.   Tha Publications Directorate also 
publishes a monthly journal in Hindi, Vlayan Prapati, giving items of interest 
to small, cottage and rural industries.   The following laboratories alto publish 
their own bulletins which are given belcu: 

Central Glass and Ceramic Research Institute, Calcutta«    A technical bulletin 
and technical abstracts for Glass, ceramic and refractories industrias; 
I? tionjtl Ivftnllwricnl L hora tor: '• Jamshedpuri    A technical bulletin for 
r.i t.nlliirricol indue ry; 

Central Food Technolo y '^search Inatitute, Mysore?    A monthly journal 
"ccd Selene"" 
Central Lcrrher -^search Institute, Madras?    Leather Sciancai 

Central Fuel Research Institute, Je al-.oraj HFRI Î!ew3w: 

Centri! !   illinn    esear"h Institute, Roorl'eet    "Building Dißest"; 

Central Pviblic   <ealth FnrineerinT Research Institute, Nagpu/t    "Environmental 
\U nlth". 



7.    Besides these, every laboratory brings out its annunl technical report ;<ü ••Lì 
as technical reports on several technical projects or sul-joctj of scientific ma 
industrial importance.    The laboratories also carry out rurveys of industries, 
sometimes in collaboration with other institutions, such as the !.' ticnnl 
Productivity Council, the Directors of Industries of the States, or the Srnall-ücnle 
Industry's Service Institutes. 

Indian National Scientific and Do-nacen tatlon Centre (ii.'SLçc) 

-8.   The major activity of the max» lies in supplying reprints, photocopies, 
microfilm« and other scientific material to the research workers and institution« 
for nominal payment.    INSDOC also produces a journal containing a list of research 
papers published in South and South-East Asia. 

central Design and Engineering Unit 

89.   Since one of the major reasons for non-utilisation of results of research 
fren laboratories is the absence of design and consulting engineering services 
in the country» CSI» has &et up a central design and engineering unit which is 
expected to undertake the task of designi engineering, procurement of equinr--¡t 
and its fabrication in the country» erection and commissioning of industrii 1 
plants basad upon the studies carried out at «be pilot-plant level in the 
laboratories.   The unit would also evaluate the data obtained by the laboratories 
at the pilot-plant lavai in regard to its adequacy or otherwise for the purpose 
of upsealing to industrial level.   The unit would supplement the efforts of the 
chemical engineering and design units in the laboratories and would assist, them 
either on specific projects on which data may be available with them or by taking 
up complete design engineering of projects which may be considered of national 
importane«*   This unit is proposed to be expanded into a design and engineering 
institute with participation of industry. 

*»*ttWT *ft«iffifr vrrtimm <ì°mnH9* °f Mit (I!M)C) 

90. On the lines of the corresponding organization in the United Kin^Um, the 
results of research carried out in the CüIR laboratories are offered for 
utilisation through ÎREC, a body set up under the Companies Act . ith the 
following aims and objects) 

(a) To develop and exploit in the public interest, for profit or otherwise, 
inventions, whether patentable or otherwise, includine technical onrï encineerins 
now-how of processes developed by the CSIR laboratories and other noverianental 
and ««mi-governmental research institutes or industries; 

(b) To enter into reciprocal arrangements with similar organisations in 
other countries, to exploit Indian inventions in these countries ana their 
inventions in India; 

(e) To issue exclusive and/or non-exclusive licences en such tews and 
conditions regarding payment of premiums, royalties, share of profits and/or 
any other basis as are considered advisable to coonercially developed inventions 
and to ensure comercial production of the products of invention; 



(i) To instai aad wori: pilot, prototype or semi-commercial units or lull 
ccnereial plants to develop a particular invention or inventions «**•"»»" 
production from such invention or inventions; and to sell or otherwise dispose 
of the products of such inventions on payment or otherwise and generally on 
such terms and conditions as may be deemed fit. 

91. The Corporation, which has technical and administrative staff of ita own, 
receives inîormaUon about the results of research which have reached the stag« of 
industrial utilization frc» the laboratories of CSIR flrottorjMii and private 
research institutions and government départants. It then Vf****»  re-arch 
S aU «cientific and technical, induetrial and trade journals, inviting 
interested entrepreneurs to make their offers or tout forJhe Ueaaaiag of^ha 
processes developed by the laboratories. Depending upon the ^f^*1®* *2L 
íarket, the processes are licensed to one or «ore parties on sulteMa tag». Wa 
Corporation also assists the parties by way of training ©f fawowai in the 
laboratories and helping the« in «any other way» t© aeMev« »«saaaafm 
implementation of the results of research. 

9?. The Corporation also finances development projects consisting of pilot pleat* 
and prototype planta for trying out the resulti of research at tait i«v»l befe» 
they ara offered for ccEmercial utilisation. 

93. Ondar the present rules, the national laboratories can act aa scnaultants ta 
the industrie«, and the services of the aeientific and technical personnel can ba 
uaed toy the industrias for advising on their probUasn fl» l«l«ft*jr «« •*•* 
indicate the particular scientist with whom they woulo" like to oooault. The 
industries also sponsor specific research projects in ttia laboratories ágelas* 
pay»ent, where the results are «ade available to the» on exclusiva o» preferential 
basis. * 

9A. Although these facilities exist, sufficient use of the« hat net eeaa «tea hjr 
the industry. This is particularly so because most of the industries atra being 
developed in the country with foraign collaboration, with futura development and 
improvement on the basis of research in their own countries. 

Pe^m Waff* 
95. The snail industry service institutes, which are mostly located near industrial 
«states also provide design, workshop and engineering facilities to snail 
industries in the area. Usually an industrial estate is established where la«a» 
electricity and water and other facilities are provided by the stata governaenta 
at concessional rates and where a large number of industrias are grouped together 
into an area. The snail industry service institute establishes a dasign ant 
engineering workshop in such an area to provide design and fabrication facilities 
to the neighbouring industries. 

Extension services 

96, â number of laboratories under CSIR have their extension centra« located 
in different parts of the country. CSIR laboratories which have field centres 
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H.     Technical -j.z3i .3tance  receive.! 

Kl.  ":'.:h ini   5tr:  ¡Rfcont -ri ^c,,  institutes of technc logy and other research, 
tr^iriir.r 'ir i t«-cí,ni t-ni crí-arJ/'jtL^ns have rece.vea a substantial amount of aii 
fror:, nx iv mvar.cei -c.ur.tri üü .    The Institute of Technology, Bembay,  has received 
oi:uifK..T.t um experte,  zu :ì, us frofessors from the Joviet Union who have also 
pr-vUM for the visits of  indien personnel for higher training in the Union of 
'ovict ijrcialist Republic.:.    They will,  in uue course,  take the place of the Soviet 
experts who woul'i return ^t the completion of their assignment.    Similarly, the 
Institute of Technology it Kew Eelhi has been set up with the assistance of the 
Imperial College of Science am Technology in the united Kingdom.    The Institutes 
of Technology at M&dres, Kanpur end Kharagpur have received financial aid from the 
United States of America, the United Kingdom, the Federal Republic of Sermany, etc. 
in the form of equipment,  library faciliites and experts.    CSIR and its laboratories 
r<»oeiv«i i aid under various prrgrai¡.rce3 sponsored by the United Nations, United 
Nations ¡imcativ-iwi, 3cientlfic am. Cultural Crganiaatlon (UHE3C0), United States 
of Anerlcd Technical Cf-c iteration Miucicn   Ttti), Ce lombo Plan, United Sations 
Yoehnleal Assistance Fcard  ;UNTAB\ etc.   Mr.'t ~>f this aid comes in the form of 
f^uipmor.t and experts for the setting up of newer institutes in the fields of 
engineering, petroleum research and technology, instrumentation! publie health, 
etc.    retails of the aii thot has been provided are given In annex VI# 
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Natioral Laboratories, .a.jt ¡.tutes and 
cther unita under Cwlfi 

'-. Ne. Labt ra tory/institute/Unit Year of ..;icie ,<:' riiwti-r-' 
establish-      Frineirui exoeutivt- 
ment Cí'í'íC»H* 

I#   R® search laborator ie s/ inst 1 tute s 

1.    National Chemical laboratory, Poena 

T:.   National Physical Laboratory, 
New Delhi 

3«    Cintra 1 Fuel Research Institute, 
Jealgora 

k.   Central (ilass and Ceramic Research 
Institute, Calcutta 

5. Central Ibod Technological Research 
Institute, Mysore 

6. Rational Metallurgical Laboratory, 
Jaoshedpur 

7. Central Drug Research Institute, 
Lueknow 

8*    Central Road Research Institute, 
New Delhi 

9«   Central Electro-Chemical Research 
Institute, Ktraikudl 

10. Central Leather Research Institute, . 
Madras 

11. Central Building Research Institute, 
Rcorkee 

12. national Botanic gardens* Lueknow 

13*   Central Electronics Engineering 
Research Institute. Fileni 

Ik.    Central Salt and Marine Chemical3 
Research Institute, Ghavnagar 

15. Central Mining Research Station, 
Dhanbad 

16. Regional Research Laboratory, 
Hyderabad 

17. Indian Institute for Biochemistry 
and Experimental Medicine, Calcutta 

I950 kr. K. Venka tarpan 

I95O ir.  a.D. Jogleknr 
(¿cientist-ln-charge) 

195c Dr. A. lahiri 

I950 Dr. Atiaa fe» 

1950 Dr. H.A.B. Parjiiu 

1950 Dr. R.R. Ni.jhawfin 

1951 Dr* M*L* Dhar 

19J2 Prof. 3.tu Mehr» 

1955 Dr. K. '.a. lose 

1953 Cr. Y. NayuJi.nji.t-. 

I953 Shri. iincsh Mnh-m 

1953 Fret*. K.N. Kuul 

195¿ Dr. Attn r.) it ::irw-;h 

195% Dr. DtS. Datar 
''Deputy director-in-^"r«rge,> 

1955 Dr.*K.N.' Sinha 

1956 ¿r. j.::. ::idhu 

1956 



V>.    r-.'.-rif r.al hejL'iirch lab'ratery, Jaiccu 

1>.    Centf-. L Mechanical Lti£ineeririg 
Research Institute,  lurgapur 

IO.    Central  Indian Medicinal Pianti: 
ryvi.lZ'ì.tioT,,   Lucknov 

21.    Central Public Health Engineering 
Research Institute, Nagpur 

¿2.    Central Scientific Instruments 
Organization, Chandigarh 

23.   National Aeronautical Laboratory, 
Bangalore 

2k.   Indien Institute of PetroleuB, 
Dehra tun 

25. National Geophysical Research 
Institute, Hyderabad 

26. Regional Research Laboratory, «Torhat 
¿Y.    Indian Ocean Expedition, Sew Telhi 

II.   industrial and technological m$*ma 

28.   Birla Industrial and Technological 
Museum, Calcutta 

M y. Viavesvaraya Industrial and 
Technological Museum, Bangalore 

III. Scientific and technical services 
rrcan.ly,atlon3 and unltj 

50. Patents Unit 

31. National Register for Scientific 
at id Technical Personnel 

52. Infirnntior. und Publications 
rirecturate 

3?. Indian National Scientific 
Pocu&entatic t. Centre 

3U« Defence Cc»oruination Uait 

35. Reaeareh Co-ordination, Industrial 
Liaison and Lxtenaicn Services Unit 

5^. Central Design ai.d Engineering Unit 

*7. Purvey and planr.in»: Lì'  Scienti i'ic 
Research Unit 

iyS'7 Dr. K. Ganapatti 

19SÓ 3hri. M.M. Juri 

1959 Dr. B.N. Mitra 

1959 3hri. R.3. Mehta 

1959 

1959 

19É0 

101 

19^1 
1962 

1959 

1962 

19A2 

I9k0 

1951 

1951 

1962 

1963 

1963 

Dr. F.S. QUI 

Shri. K.O. KrUhnesurthi 
(Officer on special duty) 

Dr. M.3. Krishna 

Dr. Hari Marain 

Dr. M.3. Iyengar 

Dr. U.K. Panikkar 

Shri. 3.K. »içhi 
(Curate r-in-ch»; 

Shri* A. Bose 
(Officer-in-oharg« ) 

Shri. R.B. Pal 
(Fatante officer) 

Shri. K. Ray 
(Deputy director) 

Shri* B.S. Kesvan 
(Director) 

Shri* B.S. Kesvan 
(Director) 

Shri* A.K. Bose 
(Defence Co-ordination 

Officer) 

Shri. leldev Sing* 
(Research Co-ordination, 
industrial liaison and 
extension officer) 

Dr. K.S. Chari 
(Deputy director) 

Jhri. A. Rahman 
(Deputy director) 
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Jit It- i¡ 

Number of senior/Junior fellcwahu.' :iw:.r.ici   it. 
the universltie3/research Institutes uit~i it- 

C3IR 1957-1*0 

Year Fellowships 
Senior junior Total 

J xpi n i; tun- 

1957-56 

1956*59 

1959*6e 

1960*6l 

196!*62 

1962-65 

19fi3*6k 

19 h} 62 

ké 152 17« 

m 309 J55 
ni* 576 i»9f> 

»1 J6% U65 

155 l^t.lj i »'565 

H, I'- 

ll. Y17 

16.**!» j 
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ANNEX ZV 

Scientific policy resolution 

Kew relhi,  U March ly^'/Uth Phalguna,  1&79 

1.      No.  LA/CY/'A - The key to national prosperity, apart from the spirit of the 
people,  lies, it¡ ine zaudern age, in the effective combination of the three factors, 
technology,  raw materials and  capital, of which the first is perhaps the most 
Important, since tiv creation and adoption of new scientific techniques can, in 
fact, make up for a deficiency in natural resources, and reduce the demands on 
capita1,    but technology can only grow out of the study of science and its 
applications. 

;1.     The dominating feature of the contemporary world is the intense cultivation 
of science on a  larce scale, and its application to meet a country's requirements. 
It i.: this, which, ftr the first time in man's history, has given to the common 
man in countries advanced in science, a standard of living and social and cultural 
amenities, which were once confined to a very small privileged minority of the 
population.    Science has led to the growth ond diffusion of culture to an extent 
never possible before.    Ft has not only radically altered man's material environment, 
but, what is of still deeper significance, it has provided new tools of thought 
and has extended man's mental horizon.    It has'thus influenced even the basic 
values of life, and given to civilization a new vitality and a new dynamisa. 

•j.     It is only through the scientific approach and method and the use of scientific 
Knowledge that reasonable itaterial and cultural amenities and services can be 
i rvj< i led f )t every member of the community, and It is out of a recognition of this 
Possibility tiat the idea of a weLfare state has grown.    It is characteristic of 
the present ;: rid that the progress towards the practical realization of a welfare 
state differì; widely from cvuntry t'   country in direct relation to the extent of 
induf.trinli.'.atlon ani  the effort and resources applied in the pursuit of science* 

U.      The wealth und prosperity of a nation depend on the effective utilization of 
iti- human an-1 material resources through industrialization.   The use of human 
material t'er industrialization demands its education in science and training in 
technical skills.    Industry opens up possibilities of greater fulfilment for the 
individual.    India's era i-mous reí ources of manpower can only become an asset in 
the meiern wi rid when trained and educated. 

S     Science ana technology can malte up for deficiencies in raw materials by 
providing substitutes, or, indeed, by providing skills which can be exported in 
return for raw ¡r.aterials.    in industrializing a country, a heavy price has to be 
paid in importing science and technology in the form of plant and machinery, highly 
paia personnel und t..clinicul consultants.   An early and large-scale development of 
science and technology  in the country could therefore greatly reduce    the drain on 
capital during the early and critical stages of industrialization. 

6.      Science has developed at an ever-increasing pace since the beginning of the 
century no that the gap between the advanced and backv-trd countries has widened 
mure and more.    It is only by adopting the most vigorous measures and by putting 
forwari i^ur utn.o*t effort inte the development of science that we can bridge the 
gap.     ¡.t  i.-  an inherent obligation of a great country like India,  with its 



traditions of scholarship and original thinking  and ita rivut cultural r.vf¡t .... . 
t    participate fully in the march of science, wnici,  L- pnbubly n;nhkii: ¡'.-. 
greatest enterprise today. 

v.     The Government of India has accordingly decided th^t the aim.: of it.- .vi.'ta: im- 
policy will be: 

(i)   to foster, promote, and sustain, by all appropriate means, the 
cultivation of science, and scientific research in all its acp< et:- - 
pure, applied and educational; 

(ii)   to enture an adequate supply, within the country, of research dittiti.;tr> 
of the highest quality, and to recognize their work as an important 
component of the strength of the nation, 

(ili)   to encourage and initiate, with all possible speed, programmes fur the 
training of scientific and technical personnel, on a scale adequate tu 
fulfil the country^ needs in science and education» agriculture and 
industry, and defence; 

(iv)   to ensure that the creative talent of men and women is encouraged and 
finds full scope in scientific activity; 

(v)   to encourage individual initiative for the acquisition und diosèminatlun 
of knowledge, and for the discovery of new knowledge, in an atmosphere < f 
academic freedom; 

(vi)   and, in general, to secure for the people of the country all the betu.fit,:. 
that can accrue from the acquisition and application of .scienti fie 
knowledge • 

The Government of India has decided to pursue and accomplish these alma by 
offering good condition of service to scientists and accord! nt; their* an honour-: i 
position, fcy associating scient: 3ts with the formulatimi of pel lelos, and by 
taking such other measures as may be deemed necessary from time to time. 
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ANNLX v; 

Table c 

Statement showing financial a^wtu^o by 
international organizations (lytO onw;;rl:Q 

No. Laboratory/institute/project Duration 

United Kations Spectal Fund 

Central Mechanical Engineering Research 19C0-65 
Institute, Eurgapur 

Central Mining Research Station, Dhanbeu 

Cenimi fatile Health Engineering 
Research Institute, Hagpur 

fc.     Ustionai Aeronautical laboratory, Bangalore 

5.     Central Scientific Instruments 
Organisation, Chandigarh 

Institute of Tropical Meteorology, Peona, 
and International Meteorological Centre 
(IMC)    Bombay (C3IR is contributing 
towards the setting up of IMC only) I963-6G 

ford Foundation, Hew York 

Central Drug Research Institute, LucRnov 1962-67 

Rockefeller foundation« United States of America 

Mattonai Chemical laboratory, Peona iy6l-6j 

P.L. UÔOi   United States Department of Agriculture Grants 

Central leather Research Institute, Madras 

(1)   Studies on the node of reaction of 
poiyphenolic tanning compounds with hide 
proteins (collagen) tc obtain fundamental 
informâtion for developing heavy leather 
with improved properties V/il-CC' 

Aniöurit et* ¡'t-mit 

¿M^YW 

19ÊO-65 }3,ov;¿s 

1961-6'^ ¿**,y.:>,YW 

1561-66 «*,*», 57* 

1962-65 K>,HO,6îK3 

'H ,'•«/, 1..-5 

13,77,500 

i,^0/:CC 

1,'il/r/; 

-287- 



Amount of grant 
(rupees' 

(ii) Studios of the interrelation of hide 
quality with the rate of tanning and the 
efficiency of tanning to obtain 
information for use in developing 
improved processes for making leather 

(iii) Ctudies on shrinkage phenomenon in 
collagen and leather 

2,  Begtonal Kesearch Laboratory, Hyderabad 

(iv) Exploratory investigations of selected 
hydroxylated derivatives of linseed, 
safflcwer and soya bean to determine 
feasibility of producing new industrial 
products from these oils 

(v) Preparation of polymerieable monomers 
from castor oil 

(B) P.L. tôot Battona! Insti tufo „of, 1 

1. Central Food Technological Research Insti tut«» 
ftyeore 

(i) Production of protein rich foods using 
oil;sed meals 

2, Central Drug Research Institute, Lucknow 

(ii) Development of potential anti-cancer 
agents 

(0) P.L. kbc-t   Rational Bureau o¿ %jndftrdaf United 

1«  National Physical Laboratory, 
New Delhi 

(i) Study of F-layer effects with Doppler 
Tading technique 

1961-64 

1961-6* 

1965-68 

1965-68 

1961-65 

1962-6$ 

19&-& 

(ii) Determination of physical properties of 
and irradiation effects on ionic crystals 
and semi-conductors with a view to 
develop more useful solid state device   1961-65 

1,28,000 

5,T0,000 

l,io,W»o 

1,51,295 

3?,80,000 

2,79 .iOO 

1.14,500 

a.eo.ooo 
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  ^ ^-, •) 

National Chemical Labóratery,  JTccnu 

(iii)    Cheaieal end themodyaaie properties    f 
refractory ¡aat#riale at high tcc^-rut ...    : 11-*< -,. l  ,<.< 

(iv)    Investigation of tl» synthtaU and 
properties of new t$p@ $lymlmm^mlkyl 
ethers for the control of water evaj* mti, r, 
to extend the industrial utilieeticn of 
«ottJANWti otl l$6l«Éé «,ta»tfoo 

(v)    Investition cf the effect of heat of 
%mg otl end the ehurueteriaeUon ai.a 

to extend the 
«us i$&*is> ¿.%**¿> 

2fn*M 

of tanned ooUaeen fibre to 
in. onaetion on 

rev «ateríala to products 
useful to industry and the colonnine 
puelio 1S&-C? I»1T*5«5 

•"#- 



Amount oí grant 
(rupees) 

(D) i.L. Ui?f : Bureau of Comr.ercial Fisheries 

1.  Central Food Technological Research Institute, 
Ky so re- 

Investigation on the influence of processing 
methods and other factors on the edible 
quality and nutritive value o* fish-flour 

IV»  United Mations (Miaren * e Fund 

1»  Central Food technological Research 
Institute, %sor© 

V»  Svfisa Foundatlcn for Technical Assistance, Zurich 

1#  Central Scientific Instruments Grgani«ation, 
Chandigarh 

&$&& 

VI, Eoaulation PauncU. hw Tfoifr 

1. Central Drug Research Institute, Lueknow 

VII. French Institute of Fetroleua 

1» Indinn Institute  of Petroleum, Eehra Dun 

19&-6lt 

1962-61*       2,50,000 

x,m,mê 

55,OÔ,CCO 
tor equipment 
and the 
services of 
about eight 
Swiss experta 

I96I-&       2,00,116 

1960-65      IB, 90,060 

Total durine l9&>-68 k,2ê,m,m 

-90- 



xxiii.   IKLUCTHIAL üEíEAFCH IN :L.î' 

Prepare! by Maaouchchr 1 a. limi * 

A.      National in tus-trial rese.'.ret.  ?;> licy 

Aí'ter the introduction and successful impl'-isoi:latici;   'ï la   :   .•( í'MT.,   - . 
the Sí:í mador urticles of reconstruction approve i by th.' p<n   li   '..  if   i\ :Wv . h: 
H

-
 26 January 19ö~'> the acceleration of industrial develops  t,  .-n-tdcidrirly ! .  ''.• 

fields relating to agriculture, assumed greater sic-iflconce.     ,;: i  f thl 1- :>\' 
light,  the need for industrial research,  little   be led u.ull  He   ,  bocaiw  tire 
apparent and was fully recognized by the officials of th? Minisn-y "i" Rcon-ny   i.-.i 
the Plan Organization.    Industrial research eoneeiouspecc urxn : ihr industrial! ¡-t; 
is yet to IK» created.   However, fundamental and applied research ì.-.-w Itn, e^ri   1 
out   ou a esali scale, in the seven universities and the three L rt l tu tor. .-d' 
technology of Iran for the last twenty-five yeare.   But thiu h*t.¡, -  ily been oviü 
te the personal interest of the individual research-worker, a lonely travelLt v, 
whose efforts have not always been appreciated by the industrial! ¿--ts.    COtist-uueat ly, 
it has had little impact, If any, en the development of industri'.-r .    The- new 
impetus in the Ministry of Economy has had to go a Ion/' way to char the ,;i*>uni 
for future development. 

Bt      Background and current arrangement g 

.':.      In I950, according tc an agreetwent contracte i between th'  G'¡V<'I'íA-: ',;• "f I »-a •.• 
und the United States of America,  a project vas devised to '••stubi.ir.h a Cí ai.re  fi 
i udì.'s trial research, consisting of six laboratories,  i.e.,  e rana en, eh-ml.-try. 
textiles,  leather, foundry and repair-shop.    Constructlo , 01' bn1 1 Il.n ;:J ::t.-n"< t  ; 
l-;rií; at KaraJ, forty kilometres west of Teheran, and vat; ecmpl'd' l \<   t'/n.    Th<- 
art-a of the plot of land in which th? buildincs are located f < I."ht. l¡»ei.ar'-."      Ih» 
total floor surface is about 5» 00 square metres. 

3.      The cost of buildings and equipme t to this dnte amounts  to tfü'.y^iO,a/i, •nï'- 
thlrd e.f which was contributed by the Government of thé United /.¡Mtet; "f AIT/Tí-J-. 

;'..      Recently, the Ministry of Kconomy decide 1 to nlacc ltr.  ¡ •iu¡:i..-iaL rodivi 
laboratories under the Institute of standards.    The latter o.--*..I;-.ü'.lor. ir, am ach« ! 
'.-•> the Ministry of Economy and hoc a 2over..in:: council uhor,o iw-nrt-rrtí air- appoint l 
¡7 the Minister for a term of two y ars.    It in run a:: a corare re i • : 1  c-n-   n   a . ¡   ^ 
iocs not observe the rules and regulations cf the Treasury.    It Is. hope L 'bM. f.i. 
new arrangement will result ins 

(a)    Attracting better qualified scientists, ençineern and toch.dciitnt by 
-fferin- more favourable terms of emplaymen ; 

Ï (b)    Puttinc an end. to  the  chronic  shortage of funi::   fr  r< search; 
í 

Professor of Historical Science and Toe:.:/.!'• ;y,   toi.ez-; U .:•"•:-:.: ••'•'• 

-d )l~ 



¡e)     Provi.lin-   lu'-lí ("• ti-- .     •.   <--:'í';.j-í'f.   •>,;!  <-.:¡i>-:x^i. 

(I) Pi'' vi 1 i.:,,- .; t j-o:.; "io:* i .CCIPVCü :'., r un lucori.-, i lue i. l'irli : ts n.it farmers, 
"G v/.lL u;, thone o ;a"ol c c-nc-t,, Lo refer to the In lus trial r» search centre ani 
líj'oi'it by ite  utrvicen. 

C.      Fu'ic tic.- ani  e cone 

5.      The inluEtrial research cen.re of Iran attempts: 

(a) To obtain, classify and publish information and statistics concerning all 
the -lifferent aspects if industry and mining in the country; 

(b) To carry out research concerning ail the industrial products and mineral 
resources of the country, either directly or by contracts with the institutes of 
technology and engineering collect.; 

(c) To détermine the stante ME Oí' industriai products and provai© laboratory 
testing service; 

(i)   To carry out socio-eco;¡unie research serving the industry; 

(e) To provide consultation services; 

(f) To provide training ceurses fcr skilled workers and technicians in the 
industry, and arrange seminars to discuss economic and industrial problema} 

(s)   To exchange information with industrial research cantra« in other 
countrita• * 

D*     Problems and weds 

6,     With th<» (jrndual expansion oí the volume of industrial investment, public as 
well ae private, there is a proportional increase in the demands made on the 
industrial mearen centre.    To meet this pressing need for more and diverse 
research, a few obstacles will have to be overcome.    They are as follows« 

(a) ."enrol 1-y of qualifia scientists, engineers and technicians to be 
remitted for research.    In thi...: connexion, steps have been taker, to entice the 
prospective candi Unes i.to employee m; by offering then numerous financial 
reianen1. tiens over und above their basic salaries; 

(b) lack of industrial research tradition and discipline.    This would call 
for technical assistance, envisaged to be received fro« the united étions.    Owing 
to a decline of programes in Iran of the Agency for International Development 
(United states of America), it appears that n? assistance will be forthcoming 
through bilateral, agreements; 

(c) Lack OP equipment,  particularly i;i the field of electricity.    The 
rcqui.cemr. have luci,  lie ted.  Lu,   r-.o actio:: has been taken to procure them, 
nvaiLit;-  the  benefit  uP  i-xpr-n.  nivicc 



XXIV      INOT'TRIAL RAAARCH lì!  C YIOÎ 

Prepared by A.   }Tavaraiwirajah* 

A.      Government's role In^eye loping ecu¡ìtrìer, 

i.      The dynamic and basic role that Governments have  tu uLiy  L   ••<>• i:,^;:.- 
i industrial development and research In developing countries u; .;ov; wr il  r-c ¡;¡... i. 
Unlike the Governments of developed countries, which can well be contení  to b« 
referees and umpires, the Qoveriments of developing countries hnvr   noi  ..nLy ihr 
responsibility of providing the  frajnevork for development ari rei : arch, but uh.-. 
to be active participants in such development.    The initial leal v:ill have to b- 
jiven by the Government for the "take-off".   The minimum i'rnmei.orh that tjovernnu-iitr. 
have to provide for any development arej    (a) security and order,  (b) a cenerai 
level of education with special emphasis on technolo^;   (c) adequate health 
facilities:  (d) adequate transport facilities; (e) power; and (f) an efficient and 
honest puhUe administration, 

2,     laving provided these basic facilities, the Governine t of the developing 
country bas tíi« further »SfOiislMlity, if the country is to achieve development, 
oft » 

(a) Making a survey of available resources; 

(b) Carrying out research on the utilization of these resources; 

|.| (c)   Carrying out research on the efficiency of the factors: that .process 
i       these resources; 

i | (d)   Training of technical personnel for carrying out the research and for 
f      maintaining competently any industry; 

(e)   Arranging for foreign technical assistance -and fore if ;v technical know-h'su- 

if)    Setting up pilot projects as well as investing in important, inlui-itrie;.- 
where private capital is hardly likely to be forthcoming; 

(g)   Creating the necessary atmosphere and incentives to draw ou-,  private 
capital from the traditional investments to investments in Ir.d'tst ry; 

(h)   Setting up financial organizations to provide credit facilities; 

(i)   Adopting a fiscal policy vhlch, while it vould generate incentives for 
development and local manufacture, would also ensure thatt 

(i)   ît had adequate financial resources to undertake its vast and 
manifold responsibilities; 

(ii)      There was a fair distribution of wealth; 

(ill)      There was protection for local manufacturers, v:hlle  not n.rlnly 
increasing consumer coctr; 

Jirector,  Development Division, Ministry ;.n   H, lus "ri'-E, 



(iv)       ]'     :'•   i     :.    Tu   if.uì   '..    .    -       ¡H     t     C   UT;    Oí,    ..Ut    i   .    CoÜ.i < '.' 1. L • ..-il   wi til 
!   cui  c-ít-i'.-il  be.   i      tí'.":''    ' r<"-.u  vdv tv   L ou L ce¡ i tul VUü  shy, 

'vj    I :. Lu LL:-:. v.".'.-.    :•'.•'.   CI'-.'-'J'H i,   cui   f.u  the  oth- r ha   i   u.c  OU >ply e i' 
¡<    --y   i< "   ¡ovc-1'    1 ,eo u; VüL:   . :•" ;"   re;? tri ote l} 

(.])     vi. e.'tL    ,i    '  the  1 Liììi. 1.0 •   .['.leijä exchauje  that iv, av;. liable will te 
Ix t\,-..-     ( -üücuU • L  co',sun.ptio:i uni  xv eli  nee lei development ani eve . within 
lev.-l< pir.r-it, n;.  u basis of priori tice  for the several coropetin;' needs of • 
levele|jjf.e.:t.    H'-reto,   the Government io eharoed with the responsibility of 

.•jp;/orti'u,ir.r 
5       exchange uvailntlc between the country's needs of capital 

inveptment au    raw tea te rial«  needed to keep the existing industries going. 

3.      r.'uecessive nations! Gover.iEeuts of Ceylon «have accepted these responsibilitief 

Baok-xround 1 nforaa ijon 

'4,      Ceylon ìL- U ;Tiall country ef ^5,000 square miles, with a population of 
1J. raillio.i.    It has   1 cultural Heritage datine back 2,500 years,    ¿he lost her 
independence at the be^innine; ut' tlv sixteenth century to the Portuguese.    The 
Poriucuece were succeeded by the Hutch, who in turn were displaced by the British. 
.ii'ter krjO yeurr. of colonial xnile by these three powers, it emerged again as an 
Independent natii.,! within the British Conaaonwealth in 1°^8. 

5»     Of the imperialist powere, the only Power which effected any development of 
significant Importance vad the United Kingdom.    It developed three plantation 
nee Lore of eeonoiay:     the tea, rubber and coconut industries.    These three 
! M hiptric." even  tola;/ account for 95 per cent of Ceylon's revenue, as well as 
fore i ;u exchu :.re e-aminas. 

ó.      The  :,ea au l  rub'iM-r Indus trier, v-re essentially in foreign hands, while the 
coconut i 1 id'>«..»"' wan IJ.UK tly with  L ¡dirjenous capital.    The colonial economy was 
caiiily thé export of these primi-y p io lue ts after the preliminary processing and 
Lite   Import of the  essential coi'i^ut-jr ¿.reeds. 

7t      The l'e industries? permitted Ceylon to be provided with the basic facilities 
th-.t 'ire required fer in ìnctriu Ligation.    Thus, the United Kingdom Government 
ensured a   uiltoi Ceylon, with M well-established tradition for security and order. 
Ceylon tre cm claim to be one of the tr.est literate countries arnon.^ the developing 
ee.u.drlon.    1 :  ha.-, had a froc c lu callo:, ¿cheu.e cince I9U, from the kindergarten te 
the university.     It hac alce e voll-devoloped health service,    0wín¿ to the 
plu .taî Leu Ir.iUiîtries,  the cebadal ¿anaarumeut had tu invest in a wide network of 
rruiv.ror*   facilities»    Ceylon cvrroatly hut; three major harccurs,  a railway 
cui.iieeti;,.! practi cully all paru-, of the island, and a well-pla ¡ned system of road 
networks.    Its public administration compares very favourably even with that of 
.loveloped countries.    For servicie;  the  three plantation industries, major 
eu diuvrl.n* llrme had bee.: estaid h-he I.    This provided limited industrial experiene 
u  cenearu lively ¡snail   trained 1 L-nr ani  the i •• •;'! aniñas of technical know-how.     The 
i-u-.:".i'i • "•:  C( -un. reial secte re u.L     hai beer,   levelcped. 

yt-iv important  to this paper is   the  fact of recognition civen by the colonial 
/.verune!:!  to apelied  research 1 ;.-  the cu ..ub li shine, ¡t of research institutes  in each 
o¡   vi.euo  Industries.    The eurli  .i   iv^eurch I -.stitute was the Tea Research 
:i..-ut. M. . vMch vu-   feundei by    U^LIC  Ne.  If os:  Vj2^.    The law provided for an 



If 

-.   ,oi..'..Uií   i!'.L ci tu Lo   l'ir  Liu.'   purr,-.-,  r;   • •• .    -ire: ,   . \. >.} i .•   : [ '        ;• 
:-i .-.i'i.j.    Ih'   I .rtitute vaj   piece i v¡.;>e  1 •   íV...        !   •.  ¡  ••.-   ••••:-.,•• , 

; í:'.U-   tetive  c,   all  i: teres ta  er- .nocte ;  \,'i'ì    b,     ;. •    ¡    •     • •  ,     \]      y.    . ... 
I.CUM  ey thr   boari.     The  finm c¡. . •    .' ib    '-i. i*. ..   ;.•••:    .    ; !   •• • 

•..•.ici; curre,tl.y í¡¡ 55  Ceylonese ce   te- ee n  non   ,.     :   \,-.,    :[•.:••       :-, ,    ,•_•••' 
* 1  ¡,tituticns Were established,  l'or rubber  \ly^s a.,I ce- ir,   J .. . ì. 

Those three institutes were raoinly concerne »  v¡ll   lb   :•. T' >••. Li- m ]   •••.-¡,í- 
the  industry,  although they provilo 1 come adicta..co •<.,{  p-ei 1! ', 11 e   ;.-¡-  ;•.• 
i...Ins trial aspects of processing these aj 1 cultural   .roj.cw:,    Tine,   tl.c.v     tvb, : 
on factory layout, equipment and proceseinj.    Their importa.<.cr  ¡op th'-re  ¡het . 
rrajcr industries cap.not be over-emphruize 1.    They have  prove I tlun .eolvee v. <y 
valuable octets a :d their work hai.; r;ai:;ed internution il recee.d i ¡. i..      V.cc. . ,•• 
Gr ver ¡intents have recognized then; and lordly n y quoí-.tio.. op. thi-r     i    i;,.';n.:   ¡, 
tee i del Without   consulting  ther¿.     Th<\7 trrye  rjti:.ei   -i   ivt.utulU.i   ..' r   lu.nni't     i.   \.  li- 

î       ivnsilered scientific advice  free of any noiltlrj]   or other Mee.    UnU 1   ••• i--   .ti,", 
i        i,het;e institutes were Banned by foreiPM personne.:,  but the;   htevo   .nw L-e-.n r.'. LI,.- 
* íVpl'áCcd by local personnel.  It íü  important to ob'erve, innover,   Mv.-.i    leciti   u,. 
I      post-in lepen lenco Government^ keen policy or "Ceylvniz-itioe.'',  ti.f  ivavirai 
Jf      institutes have been kept clear oi such nationalistic co.mi teretb nu. 

1 
|       10.    The tradition of applied research and Uie entructir. • ¡t or f.ueh iwrvrfii t.<. 
J      autonomous institutions was therefore well established i.   Ceylon, 

Ber,lanliVí¡B. of Industrial research end development 

:| 11.    The  colonial policy, however, wae not tu dewlap manui'uctu.'ir.; i'ï*iit..ti bo,    'ih. 
i idea v/as fostered that Ceylon, bei.; . too small ip  He imritft ut, •   Kci'.li- - i . ;p.toh 
I essential resources as capital, technology ani raw materiale. v<-ul*   lo v/*• 11  t< 
| levclop  its agricultural producta  for export rathor Jh"n  to ••••u L-  !     .,  ::':!iu!'Mf.ur-i:: 
I industries.    Even indigenous cavititi sought  '^v   • Xpert l.idi'.tne ;; -o.i   .'¡¡Mine 
J •- lequ-'tte re+.'iì-.ifl in these investments, .icver ••/<   tuivl in., i   i     -¡   .     . i'h 'n   'i-.*t. 
! üi(::.s of independence, however, the ou tir ok b*--m  to clr--. y.-. 

i      l: .    The Eonoujjhrcore Constitute . i¡: I'jjO provi le-J  ¡'or e<n:t.tir.ut i-ne !   v< (• n..   •   \ 
* yave the people of Ceylon a certain measure of 3elívpovei,:.w 11.    lb.«   c>.n;jti h.-' ;•• 

provided universal franchise, and an elected assembly ani u Boord o;' Mi ni-t.-r: , Uí.-.J 
were responsible for the internal rjoverniiient of the countr--.    One   .;   tt;i   <\r.-<. ••.<.•••..; 
:>i" the DoiiOU3hB»re Reforms was to provide a Ministry of Labour, In iu-t ri< :   .-n.! 
Coi^ree, 

ij.    The new Ministry of labour, Industry and Corawirce t'-oi: uv.r u,<- *•:•.'.lv> 
responsibility of making a survey of available recourse.'., curvy i    ' oui,   nn^reL   ... 
'he utilization of these resources and carrying out n-ceurch o:.  the "J'l'icL'¡.ey - : 
•he i'actories thct process tálese resources.    The Ministry 'x&v -.¡r'-ar:---. !   i'.i' Mi- 
-raining of technical personnel for carrying out reaeireb.    Tre Miiie^jy 'M-".-I«-I •! 
".erartiacnt of Industries and within this ^epurtnent ;-et u>- -n b.'i •.-TJ'.^   bti'.i".'.' i y 
:'-.r: 

| (a)    Ascertaining the properties of raw materiale found b: Ci ylo.,, 

I (b)    Investisatiny the  indue.rial ueet  te whieh Lh-y c-.r. w   'u\., 

(c)    Layi:v; down standards for iocil r.p,; rr.^tvrL^ 
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(*i)    Assisting government factories  i.i their problems, 

(c) Assisting  local private sector industries. 

Ih.    The Department also recruited science graduates from the university and after 
an initial period of training at the research laboratory, sent them overseas for 
advanced study ox" technology in particular fields.    Simultaneously, a separate 
dcpartrce t of geology was established to investigate the availability of raw 
materials and mineral resources.    These investigations revealed the availability 
of the following natural resources:    limestone, graphite, alca, ilmenlte, mo nazi te, 
salt, kaolin, glass-sand and, more recently, iron ore deposits.   Á quanti ti ve 
estimation of these resources was made by the Department of Geology and economic 
exploitation was experimented by the iDei»rtœent of Industries, 

15. The advent of the Second World War made it urgent that local industrialization 
should begin at once.    Essential raw materials like acetic acid mire uncertain and 
hindered the war effort.   The work that this small industrial research laboratory 
did with its humble beginnings began to yield immediate fruits.    The Industries 
Department was abl^ tc set up the following factories, which were established with 
State capital and depn: tmentally managed, as pilot projects on the results of the 
research carried out in the laboratory! 

(a) Plywood and saw-aili; 

(b) Steel rolling «ili" 

(e) leather factory and tannery¿ 

(d) Quinine and drugs factory; 

(e) öolr yarn factory; 

(f) Ceramic factory; 

(f) Acetic acid factory; 

(h)   QÌMB& factory; 

(l)   8«mi •mediani zed paper factory. 

16. In netting up these pilot y rejects, the Department was badly handicapped, as 
no capital machinery could be obtained during the war.    Second-hand machinery had 
to be adapted and utilized.    For instance, the ceramic factory had to use a second* 
hand desiccated-coconut mill together with second-hand machinery obtained fro« 
India,   file paper factory used r drier vhich was usually used for drying desiccated 
coconut»   The boiler for the steel roll, ng mill was one which had been condemned by 
the railway, but which was used in the factory after repairs. 

17. While all these activities were being undertaken by the State, the private 
sector showed hardly any interest in industrialization.    When the Government 
decided to open the plywood factory,- it offered this industry to the private 
sector.    The tea industry was importing its requirements of tea cherts from abroad. 
Th    restrictions  on trade consequent to the war imperiled the Ceylon tea industry. 



/S 

;::.;•> rts  cf  tea chests had virtually cease i and the   i:. tu. try \::,-   ;. rc-.-l   t.    ,   v       y 
:ice  i'or the chests.    Here  the:: va:.'  v:i iniuctry vUk  n   -u'nr:-. '.,  !  :-•. Ti í .     'n- 
. i vite sector still did not display any interrai  •>   i  <:h<   ¡ji-vrr.i.v ..:   hai  t.   . ;, : 

:....    In l$hC, Ceylon became an independent nation witliii:  the i 'ramrv r\: , r   U < 
British Commonwealth.    îhe factories  that had beer, put up   turi;;,    a;e war cvult   •.. t 

land up to peace-time conditions.   Their preduetc c.-uld ¡H t empite rit; . ¡- r• 
iMuiity or in price with imported :,oods.    Consequently,  the Cov.-r iwnt   L.•.•:•.. 1 
irkance on these factories,    With a view to reorganizing these i'acterler  •>   I 
.- ttinc up the base for Industrialisation en a sound fou tin;;,, the Government 
i.-.vlted a large number of foreign experts in various fields.   The United Nation; 
J..1 other international organizations for aid readily camp to the assistance oT 
Ceylon.    One of the most significant teams sent io Ceylon waa the World Bank 
Mission.    The Mission, after reviewing progress made in industry and industrial 
research, recommended the insediate creation of an autonomous applied research 
institute as the first and most essential step for industrial development. 
Government accepted this recommendation arid created the CÎSIR, 

B#     the Ceylon institute j;' scientific and Applied Research 

19.   The CXSXR was founded as an autonomous institute by Statute No. 15 of iy/>. 
It has its headquarters In Colombo.   The headquarters is in a building of l*0,0C0 
square feet and is well equipped with a laboratory, workshop and library.    Ite 
objectives aret 

(a) Technological research with special emphasis or the utilization Dì* local 
resources; 

(b) Standards testing; 

(c) Promotional activities; 

(d) Training of research workers; 

(e) Dissémination of Bcie  di'ic and technical informativ.. 

The Institute is under the charge of the Ministry of .Industrieü. 

I      .0.   Che management of the Institute is vested in a beard which, l-i ltu • ri-j 
concept, was to be constituted of:     (a) Three cembera elected by üuccesoLvr; i 1a.1-.it 

•*      (the first three members were to be appointed ty the Min ¡.titer ¡a charge or 
P    industries); ?b) one member appointed by the Prime Minlutcr; (c) oiie member 
Î      ippolnted by the Minister of Finance;  (d) two ex-officio mentors, the Permanent 
1      >cretary to the Ministry of Industries and the Director jf thf I/xtHute. 

s • J.    The Chairman of the Board was appointed by the Minister •ji.nuuliy.    Th«   rn'mb« r¡ 
•.ere appointed for two years.    These were honorary yrJpoiu.rr.e:.u,. 
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A Inünictrutict, 

'¿'i-.    The  ìirecter ix appointed by the Minister ar.d is a paid employee, whose terms 
0.1/1 cunii tion^ of employment arc fixed by the Minister of Industries i a consultatici 
with the Minister of Finarce.    The Director is ex-offlcio vice chairman of the 
boari.   The board Iz responsible for all appointments to the Institute, but 
de legatee the power of appointing all officers except the accountant to the 
director.    A uon-Ceylonese cannot be appointed except with the specific approval 
of the beard.    The director determines the conditions of employment including 
remuneratio.. of the employees of the Institute, subject to an appeal to the board 
whose decision is final.    Disciplinary control, short of dismissal of the employées 
of the Institute, is vested in the director, subject to an Appeal to ths board 
whose decision Is final.    The director also could not disais» an tflB&oyee Without 
tho prior approval of the board.    The director is under the disciplinary control of 
the board. 

Personnel 

25»   The first personnel of the Institute were the research officers and research 
assistants of the Industries department*    These numbered tVenty*one,    Sie board 
recruited on its own two research officers and three research assistants besides 
an accountant and secretarial staff. 

2k.   The Vox'id Bank and United Nations Technical Assistance Administration donated 
the services of Dr. Oodwin as the first director of tho Institute for five years 
and Dr. Uefelund as chief engineer of the Institute for three years* 

25.    The Institute also arranged on an agreement with the International Cooperative 
Administration for six specialists in management, industrial engineering, tools and 
iie-ttaking.    Biese specialists were provided with local counterparts, who were 
offered facilities for further training overseas. 

Futile 

Pu.   îtu. Inr,il tute was given a  lunation of Bs.l million a year for the first five 
years by the Government.   It wat  the hope of the promoters of the Institute, 
particularly the Vorld Bank MissHn, that it would be self-financing after the 
five years.    Before, however, the Institute could utilise the Rs.& million for any 
specific project, it had to obtain specific approval of the Minister«   The 
Iuüljtu.ü was also enjoined to provide sufficient funds from the Rs,5 millions for 
currying out research that had already been carried out by the Industries 
Department, and for carrying out any future government research projects* 

^7»   The Government, in addition, transferred to the Institute machinery and 
e qui pise 11 of the two industrial laboratories and the entire technical library of 
tho Industries Department comprising o£ lt.CCQ volumes.   These assets were valued 
at  Rupees 'jCO.CCO* 

.' >,   The Institute also   received from the Colombo Plan a fully equipped chemical 
engineering unit comprising a hû   ru tory and workshop estimated at Be,1.12 million. 
The International Co-operative .•'•..ir.inistration donated a 150 K.7.A. Generator and 
b-ok;-  vduod at   hB.2ck,aCQ/~. 
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>.     The Institute, after five yvin'i:,,  v.-.u:   to  I,-  ^, i'-fi   -.».•: :   \     .. - 
. .'.r. auch aervices as it proviie l  ut   ite  e 1 io :, •. e 1- .    i-;.:"!,   r      •,, .• :   ..; •„   •• 
..tic nal. 

.>r:: of the Institute 

¿O.   The research pro/tramme of the Institute is corny) ri un -M': 

(a) Those projects which bad been transi'errol  :Y> v. !• 1M, :>i;:i    U'vc I • ¡ r.t • ' 

(b) Those projects which were »ungeste I t'   ihr Iiu-.ti UHP : y nil u:   •••v¡-':.<: •. 
agencies und approved by the Minister; 

(c) Those project« Which were' initiated by the Inaili .to mi lit,   .wi. 

(d) Those projects which were suggested by the Cbrpoi'-iU-n n.ii ,'"vonm.":.t. 
departments on their ovu; 

(e) Those projects which were Suggested by the privare sector ln-hici-rios, 

(a), (b) and (c) were financed from the donation of Re,5 gfttlion with thv appr -vd 
f the Minister*    (d) ond (e) were charged for fgr the .Jnstltftte"from thf rtuth ritiri; 

responsible for the initiation of the projects. 

f      51,   The Institute also undertook a large number of Uik^ìaiE^o for th*> privati- 
I      seetor industries.   The Institute »ade special efforts in praebttbnal activities, 

îhe Institute was mainly responsible for the sponsor ine of the ¡Standards Bureau, 
the Productivity Association of Ceylon and the Citali Industries Servie* Institute. 
A project report was also submitted for the formation of tiio Industrial Corporation 
c-f Ceylon.    The Institute, in addition, undertakes technical ani eeoiioirde 
feasibility studies ff various industrial projects cu^pstc-d by "h- prlvutf» sert-.r. 
îhe Government utilises its services for technical advice m¡d l.-rovniatio-.i. 

V-.    It is significant to note that neither the boari nor thr- Government vrus 
t-xpected to plan the research programme of the Institute,   Thir; ¡iro-Tanme-vtn: U 

:.c ietemlned by its clientele. 

1 

illations with other organizations 

?>.   The Institute has no control over the other re$s«:arch Ins-tlt-jUa or thr- 
research being carried out in departraeiii-4«   >r corporati--.!:*.    Ihe-u..' eouli ¡cuke u¿<- 
-.;£ the services of the Institute as clients for their operations. 

1 aoveranent control 

1 ih.   Governmental control was lirai ted tn the direction that U should not perfnr. 
ï ar.y work which, in the opinion of the Minister, was en.trary i>> public ii.tem;t.u. 
* .   îhe Government and the sponsors felt that vitU fa) C'"•>*«*." •'  ro[u**G«ni--±tr.i. ' • 
1 the board;  (b) appointa»^ of the chairo:, ani thr-   iiivcw oy -w AI-^LU-I, 
f c) control of the Rs.5 million doeatir,.-,,  th- 11. UITúM.I.'S   .í vMer. I'»  '•• '•['•'• J' 
\ '-he Minister*! approval;  and (i) accents UAi.r uuiiul -M LUU.í t '-I ^< ^'    ""l^' 
% > re- would be sufficient saf«guards for ..;'. ver:.r.eM.  y..u-i-<.. .-.•  ..   *}''' J';''|.: "/.','*-. 
i ".: :.iö^er was aleo empowered tr.  cell i'or ai.y 1M\>IT;.'I

7
 Io•• f     vi :<-• : .'^¡. .: :   ;•••   ; •- 

j :.'j-i. not been contracted for at; coiui-iei^i'-i W  th>. .,./... ~'.jt.. 
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Incentives for r'--:curch 

YJ.    h:-   i'urthei' i:, lu cements  for the Institute, the Act provided for patenting of 
discoveries ari   Luve,¡tiens by the Institute, which could be utilized on royalty 
payments.    The Institute vac also e::empted from income-ta;; and stamp duty,    Customs 
duty exemption requires the approval of the Ministers Cx Finance and Industries. 
Contributions ani donations or parents for services rendered by the Institute were 
exempted frcm incoir.e-tax. 

Director's administration report 

56«   A full and comprehensive review of the work that the institute h*4 performed 
sine© its Inception, its organization, staffing» technical assistance received, 
its budget, prepared by the Director of the Institute is given in the Administratis, 
Report* 

Present government policy towards the Institute 

37*   The Government, after the first five yean of the Institute, hai had to review 
the policy :olloved in respect of the Institute and research in general*   In '^e 
first place, no scientific applied research institute in the industrial Held I.1 
an undeveloped country could expect to be self-financing.   Private entrepreneurehip 
is so ¿caree and limited,   The Government has therefore to subsidize the Institute 
generously.   The Government has always accepted the full responsibility for a 
survey of the available resources and research in the utilisation of these 
resources, training of teehnlcal personnel and arranging for the technical know- 
how, and is committed to a program«« of public sector industrialization.   In the 
pursuit of this policy, it has invested in strategic and important industries 
conducive to further development.   The Government has, therefore, necessarily to 
have a larger say over the one and the only institute of this kind.    The research 
has to be rltmne-i, prograisced und directed to national needs and cannot be left 
for market co nil t ione.   This is particularly so when there is such a scarcity of 
scientific talent.    Also, the research institute cannot be allowed to work in 
isolation.   It has to correlate its research and co-ordinate it with other 
institutes, like government departments and corporations, which too undertake 
research in their respective spheres. 

56.   Bearing these considerations in mind, the present Minister of Industries has 
radically changed the concept of &.3IR. The Minister introduced auendaent* to the 
Cir»IR Act which received Parliamentary and Governor-Gene rai1 s approval on 
¿6 Hay lLJv2,   These amendraerts permitted (a) the three members of the board to be 
elected, instead of being nominated by him;  (b) the board was to be subject to 
and act in accordance with general directions that the Minister might from time 
to titre issue;  (c) accounts of the Institute were to be audited end subjeet to 
comments by the Auditor-General before presentation to Parliament« 

>9.   The Minister «leu obtained cabinet approval for an annuel grant to the 
Institute, which would enable it to work on an annual budget of fis.l miIliow 
regardless of the ir.cone it received.    The Treasury would grant the Institute the 
deficit between Rs.l million ••*: L its x-evenue.   This has ensured for the Institute 
continual financial support so that it can engage personnel with security and 
pursue its research pn;rai:j..i' u .hampered by financial considerations. 
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. i.    In pursuance of hlR povera,  the Minister   U fee te l ti...   In.    ',, ;,   ;     :   v;  ;:-, 
.utional prc^rniTiEe of research after a su.vpy • :' •tvaif:; Li   t\.  uw.- -,   i  r- • --.   •„• r. 

This research prograEme wag discussed with all scici I; ic  t\b   •   ;    tin- ri,:;!V, 
:..c]u,iing the University, the National Platinine lepurtceir.   -,..{  ; ¡„   t>nti-.-il i»-.i.' , 
bee lies other research institutes and departaiente InU-rrvit i  i    ¿cl n'irle  :•».;..•: ¡v! . 
,, eoMBittee has now been appointed to draw u priority lift .>,   tt;if. recenrch 
Predraw* and,  in collaboration with &fIR, apportiti, the  r<"-ean-h itemu  te luliní, 
•agencies.    Hie Minister has also appealed to ali the embuurica fu- hein in c-.irryir,-- 
out the research progresas*   He has directed CI3IR to contact rot,ei . w.t insti uttef, 
uverseas ana other organisations to help In pursuln- the research pp:$Tvmne, 

C.     Other |netltutt»,s 

^j?m\ jfiiwii g£tt.»ftü 
kl.   Restai'«* is not only carried out by CISIR, bu+   It: ether ii-.fi : tut lotte :ir. wr 11. 
The Tea Research Institute, Coconut Research InsUtute a:;i Rubber Research Tnft.Uut. 
have already been referred to.   The planning department has its own research stuf;. 
primarily In plannlag techniques*   the Central lank dees research in dwesoprapfcy, 
finance, amrket surveys» etc«   The Medical Restaren Institute ices researeh . i. 
health and phcriassutical praaieas«   Vie devernaent Has recently established a 
Ayurvedic Research Ina ti tute,   tepartaents like vi* Irrigation, Fisheries and 
Public Work» have their «mi reeeareh unit».   Public sector eorporatlr.iu: which . v<. 
in charge of «ajor Industrie* Ute eeaent, textiles, cerarle*, paper, etc,» have 
a anali reeeareh and training staff In their respective industry«   ìlie Ml nif try or 
Indus trlee has proposed settinc up eossdttees which would include both public 
sector and private setter personnel for detailed study oí groups or related 
industries. 

U2,   tfith a vie* to co-ordi.iatic *U these evali unite m  n-ocfirch, th- Minim-, 
of Indue trie», on the advice and représentât!©«« or the OeyK-n ."^coelati!«:. for the 
Advanceweat of Scienee, lame proposed a national Reeeareh Council.   îh<> Cou nei J if 
to have ac It» Chalramn the Prise Minister end le te be mt advisory body té th. 
Qoverment 1» franine it* scientific and economic pcliey.   It v «11 nlr-o alvi: e 
and oo-erdinate all reeeareh activity.   Special funds are to be .>r >vi k t p.r 
research fellowships« 

* V5.   Ceylon, In eollaboration with the «hited Iteti ^i-, hau estafcllr-bad a navi 11 
! industrie« service Institute with the express purpose of pruste. 11.,; sitali Industrie 
> and reHovins the present obstacles standing in the way or their pn^rei;«.   Th<- 
í rrobles» fací«- snail industries aret   hich oust of production, lack ;f www**»*- 
f talent, lack of technical know-how, inwffielent artheds of e»rs.etln:, obM-nce - 
:J standardisation and <pjeiity «»ntroi, Inadequate financial rcBcureee, iunk oí 
\ artistic design and diversification, and non-aval lability of pt.wer in rural urea:.. 

'i      ^».   The Ss»ll Industries Institute was i neu-urate-i in August i-A: a* Vnl'w,    V 
has a fully equippei office and workshop.   ::ev»r Uni tei IJriti>n¿  »-/p»-rti  l.av«: h".. 
leaned to this Institute.    Local counterparts fr »h- -* experts, h'-w H-«.-.. pi-.vi i-i 
t.v the Government.   The aain fur.ctlons JV the lnc»'»uto urc-i 
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•j       J).-    •  :     •<:,   )]    L'-r-h:.' -ec ...oi:.ic  surve;'¿  a. i  ¡stuiies oí"  particular 
1 . ui.^r! :A  t.j": :  .      ,.i  ~f  *:!.     in Jw.., vr L'.lizaii o¡.  piasiti li tica of  ^articular 
.;*•'• 'J '; 1 -i, Le'; 1   :U'' ':. 

. 1.)     Tht   c-:,].-.c'',   ,f n.ar,;'i .--urveyt:   Jí   products  manufactured,   or  consiierci 
:;u i i.'/i 1^    ¡or rr.n.o,   "(•;.>.re, 

'e)    Ini ; .':•:•• '' - ¡\ or re-si urch thiruji CLSIR in improved desijne cf products, 
•A Vi mat ¡V   ir.;.. '. r>-l¿ ,   improve!   u'oce^es cf production, ani the development and 
introduction of  tools a   )  equipment particularly suitable  for use in  small 
•in Irrtakii.f'tì ; 

i i)    The   nraiìization of traininj courses for government extension personnel; 

''«)    The organization ci" an information centre, 

(f)    The operation ur common production facilities services. 

!*5,   The Gmall In lustries Service Institute functions as an adjunct to the 
iepsrtmeni of Byral and Cottage Industries,    Proposals are under consideration to 
float it a« an autonomous institute, the management of which is to be vested in a 
board» 

D.     Fundi mental research 

i+6,   The traditional place for fundamental research is the university,    Ceylon h&s 
only one university with science facilities.    The professorial staff are 00 engaged 
it¡ tutorial, and examination work that they have hardly any time for research«   In 
the preset, t  context,  it is desirable to impart as much fundamental knowledge as 
could be "nLi.cl f re m developed countries, tu as many students as possible, within 
the limi te l resources available,  the    to undertake abstract fundamental research 
problems,    Th-   ..eoi in the University is to get scientific personnel interested in 
research at.:  Lr:-,ln them in research methods, rather than the immediate undertaking 
of selciti i"c research.    Ceylon^ students specializing in science subjects do a 
1*search p'iper fir their final examination.    It is unfortunate that there are no 
pest-rraduate facilities ir. the University to further the research prospects of 
.such stud«iiU',    Trie University's  finances, which are by government grant, are so 
MmiLfid th.it. it  levetes  itü rr.tiïc resources to increasing the input of students, 

Wh: tever fu.-i-lnmnr.'-ni. research that nnâ bec;, done in other institutes, e.g. 
/government   UPurUrenls, «tumoral U ns, etc., are those related to applleu research 
problems.    The Ceylon />i!£<">ciatio:. er Cci^nce provides an annual forum for Bueh 
t.-uuers  " J bo diecuKu»-1. 

E.    rr- blême of research in Ceylon 

h"jt   îhe major problem that Ceylon faces is inadequate personnel.    There is an 
acute scarcity of ecit-nee personnel to man the few industries, to undertake the 
tmining schemes; a. 1 even tu teach in secondary schools.    Heedless to say, research 
personnel aro much scarcer. 

•'it-,    Research has not   yv\   for-   successful in economic development of Ceylon's 
now ral   lvtvurces.    * ou--i1U>tlvv description of the resources and a rough estimate 

•-.   them an-  aval i i1.!-1*. .     hu\   if-    • ocl.nc logical processes  for utilization ani 
.' >:.¡:.or-i -1   .'xpL'it;tL;o:   .-tili   ¿>:<-:r,B  u   ie  remote.     Ceylon's urgent need is  to 
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tu.-t rial  . c   .. . ;    ,- 

-Ï    h-Vt L  . : ,     ... u: 

Oh',>l 

I'LVl 

tain  a   team of scientific   per^i ¡n.rl   v:hi. .   ; ,  t..  :; 
.mire u  concerte l Lini  ^Uü tai ne I   -i ¡.t. ach j;.  ti. i.-   i ;•• 

i.     Ceylon realizes  that a  lurry  se elici, ui   h*-r   i 
iuipped with techniques and skills   tar below ti,,,-,, 
itt there is consequently an opportunity l'or a hi,*l<   DU 

chrcuçh  the application of the  vase  technical    KIKwlexje" ih:" t\\] ',', i .,., 
have acquired over the centuries.    Applied research hau  therefore  ¡- 'io 
have a3 its lunediate aim the utilization and adaptation or this      (vl, i-,    ,,.  tt„ 
country's needs and resources.    Ihe Union oí Soviet ¡Socialist Ketublie-, art j-,P-.', 
have effectively demonstrated that industrialization  Is possible L- such ata,-t .tiu. 
But even in the adaptation technique, the problem would b<  how best the scarce 
scientific personnel and resources could be utilised, tu Give maximum renulU;. 
There has to be maximuit productivity in research itself.   Results have tu be 
achieved «pickly and economically.    Ceylon can scarcely afford wasted effort and 
lost notions.    It has therefore to have an operation research technique in the 
choice of its research problems.    This, in itself, is a research project of the 
highest order and insortane©.    It, however, still reuains to be lone. 

T>.   An equally important field is development research.    In ievdonc-d countri.^ , 
it would be sufficient for technoI03Ìcal recearch to be published in order for 111..- 
resulta to be utilised.   Frequently auch research is on 1, -der and favourable 
results are used*   In Ceylon, however, entrepreneurship is so limited, an aira 11. !.• 
size, that it is hardly possible that research results would be utilized unlet,;.; 
their economic feasibilities and commercial feasibilities were carefully 
leoonstrated»    Development research my not only have to manufacture proet?ün<?t;, Lui 
encourage entrepreneurs as well.    Such research would call fort 

(a) Pilot scale studies and designs, 

(b) Product evaluation; 

(c) Utilization studies; 

(d) Economic studies; 

(e) Process design; 

(f) Market research; 

(g) Market development, 

it is clear that this is no laboratory affair.   It Is a direct explorât! JU inu, u,> 
industrial field, 

r>i.   Ceylon lacks a suitable organization for undertaking such pilot projet:; a,», i 
studies.    It is hardly possible for a technological research Institute t.n Uí¡í'.I*¡K' 
"!"is function also within its purview without the risk o<~ mi tur! ni* Iti; vaivahie a  1 
•'caree scientific personnel.    Envelopment repoarch, whilf  it   k-:; requlr*-- tf;«h: 

..-".Ill, is acre related to oanaßeribl functionr. 
rirn 

•J. Such a levelopœent inctitute can and shculd mair-tai-; % cori;a:.U>i-• ari a-Jv 
•rrviee. pen in the adaptation technique, entrepreneur:; i'tc :;ev«-ral lif'î'i^u 
-••teated breakdowns, wastage or misuse of capital,  la*,   u-vj-uviv  ->v •-.* ; I ¡ zati 



•... :  :.i -i. v.:t   f.-..t;-  ci' irMueürii.    Cimilurly,  in adapting the machinery for local 
j-i^-t:  :-.,  «vu'ul coricherai operations are required where technical innovations 
:rt  '..'ink-.    Th^e shculi funi part of the essential services of the  research 

r;j.    It ha.- Lee:; Ceylon's experience that frequently the manu facture re of developed 
countries ure :ir;<'  interested in celling the machinery than in seeing whether it is 
iceMliy adaptable.    Frequently, too,  the most expensive machinery at the best 
Legible price ic  sold.    On the  jther hand, Ceylon requires the simplest techniques 

i sturdily tuilt machinery, so that the comparatively unskilled labour of the 
country could readily learn the technical processes.   India has set up a national 
fevelopment Research Corporation for such functions.    It would be useful to have an 
assessment cf the results achieved. 

5fc,    Lastly, it is not enough that research Is atme.   It Is far œere Important that 
the results of the research should receive wide publicity and attract 
cntrepreueurahip.    It hau been described that there are three stages of research. 
The  first Is to be ;in, tne second to end, and the third to publish«   In natheœatical 
language, thie has been icrcribed as 30 per cent for the idea, 30 per cent for Wie 
exploratory work and kO per cent for the writing and publication* 

55.   It is necessary thct research descend to the material level and "«•il" the 
results of research work and help In stimulating and developing industria«•   ibis 
has yet to be achieved in Ceylon* 
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XXV.     PLANNING AND PRCGRF.53 OF IlC'IE-TIFIC n\'!> 
TECHMCLCCICAL RESEARCH IN  lAKl.Xii:'" 

Frepared by  :alimuzzaman Siddiqui* 

1.     The epoch-making achievements of science and technclcry in recent MPK S   u < 
their impact on every sector of human endeavour have made it imperative i -r"cv/rv 
country to take cognisance of their vital role in its plans of rational dwrioiwvnx 
It is in somewhat belated recognition of this fact that the developing countries ¡ av< 
increasingly come to realise the need for prenotine science and ti-chni-hry  t-> n-\rv 
their econcmic development, together with a steady increata; in standard« ' T li vin, 
and to achieve a measure of social and political stability,    a-i-ncr and it;: 
amplications, however, cannot progress in isolation and tl.oir {lar.nl n,   hau u, \, 
closely integrated with the whole rarer of national developments in tK- field-; ,.f 
education, agricultural productivity and industrial enterprise.   In «, far.  therefor«, 
as the statu« of development in all these sectors and the baekcround of icier.* if I o 
and social traditions vary widely in the developing countries belonging to the 
ancient Asian civilizations and to the newly emergine nationu, no one cut-am!-<lrl«:d 
pattern can be laid down for their scientific organization.   Even in the mor« 
advane«d countries, there are wide variations in the character of scientific 
organisations,   for instane«, most of the research in Australia, both in the» 
industrial ana agricultural fields, is concentrated in the Commonwealth Scientific 
and Industrial Research Organisation (CSIRO),   On the other hand, in the United 
Kingdom, the Department of Scientific and Industrial Research (D3IR) with ita 
extensive network of uni-funotional laboratories, the Agricultural Research Counci L 
and the Medical Research Council, are separate entities, which have been recently 
brought under a Ministry of Scientific Research,   In India, much the uame rattern hai 
been followed, but the Ministry of Scientific Research and Cultural Affairs i G mainly 
concerned with the Centre for Scientific and Industrial Research (c:;iH), while the 
Agricultural Research Council and the Medical Research Council are attached to the 
respective ministries. 

2,     In presenting a review of the posi tien of scientific research and it« 
rconitation in Pakistan, it will be well to note at the outset two import int. pel ritt, 

in order to facilitate a batter understanding of the situation.   First, vhe-r laki.tar. 
came into existence over a decade-and-a-half ago, it had to face conditions which 
greatly dislocated the entire educational system of the country and placed a   y ]<.;;:;&! 
strain en the newly constituted administrative machinery of the ."tate thut :-.* v* r> ly 
handicapped nation-building activities.   Secondly, the areas now constitutum 
Pakistan were greatly neglected in the earlier schemes of higher education,  nclentiffc 
research and development.    Thus, except for the Punjab and Lacca UniverniU'.;; and n 
fev subsidiary research stations like the Irrigation arid Industrial Research 
laboratories in tenore and the Agricultural College and Research Institute in 

BLyallpur, all the other universities and governmental research in.iUtuU-mi; remai ru -ú 

Chairman, Pakistan Council of Scientific and Industrial Research, Karachi. 
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in India after independence.    Curinr the brief period of seventeen years since its 
enercencc, Fukictan has,  therefore,  had to concentrate its efforts en first 
strengthening and con -olidatine its educational structure.    As a result of these 
efforts,  the nev Universities of Karachi, Sind,  Peshawar and Rajshahi have been 
established, and the Acriculturai and Engineering Universities in the two wings of 
the country are nor in a formative stace. 

3.     The   lain responsibility for scientific research in Pakistan has been placed 
under six autonomous research organizations, namely: 

(a) The Agricultural Research Council; 

(b) The üedlcaJ. Research Council) 

(c) The Pakistan Council of Scientific and Industrial Research (FCSIR)} 

(d) The Atcmie ûiergy Cernai ssionj 

(e) The Council for Housing «fid Works; 

(f) The Irrigation Research Council* 

1*.     Furthermore, on the recommendations of the Scientific Commission appointed by 
the President of Pakistan In 196c t a National Science Council has been established 
for the co-ordination of the activities of its constituent eounells and the 
formulation of broad policies relating to their research programmes«   In this «hole 
pattern of the organisation of science, the emphasis has been on providing the 
research councils with an adequate measure of freedom in the management of their 
affairs, necessary for a massive endeavour in their respective fields of research. 
To further strengthen tills position, the National Science Council, the Pakistan 
Council of Scientific and Industrial Research and the Atcaic Energy Ccnmisalon have 
quite recently been broucht under a newly constituted Scientific and Technological 
Research Division, which will be directly responsible to the President of Pakistan» 
The other four research councils vili continue to function in the relevant 
ministries, which are ultimately responsible for Ü 3 development and extensión work 
resultine fret, their researches. 

5,     The report of the Scientific Corani seien of Pakistan, on the reccamsndations of 
which tue National Science Council has been established and the constituent research 
councils reorganized, rcay be of seme service to those developing countries that are 
in the process ,f establishing their national research organisation««   Cne of the 
more important points, on which a measure of unanimity was eventually reached 
after prolonged discussions, was the avoidance of a monolithic research structure« 
because vith all the advantages that may at first thought appear to accrue frcm it, 
such an organisation would tend to cramp and stultify scientific effort, particularly 
in the field of fundamental research. 
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ui o   ai i « :tr, 

A.    2aslc ana _aj jli<-M_ i^^ovk 

There is scarcely a scientific conference > r, ti.e   ¡.utMxal ,v lat. n at i • i 
1 vol in which this perennial problem of tlie baiarci   thai   in.livMull' e\wntt-;,' 
their varyinc backgrounds and current capabilities,  should strike IvtweÜ' i •'«•• 
a:, lied research,  is not discussed and deliberated ujen at lettf/th.    It 
h.wever, that this distinction between pure and applied research ar.d  then-  i> lai ivo 
importance in the development cf science, is rather overdone.    An a matter . .f ¡'ari 
if science is to cet a chance to promote effectively the development of a evui.lr,   \u 
its various sectors, both these aspects of research at the laboratory level  aid ir. 
pilot-plant or field investigations, will have to come under the purview of the- 
national research organizations.    Vhat is more, no applied research laboraUiy   ir 
wholly bereft of the atmosphere in which fundamental research can take rout and 
prosper, is likely to develop into an effective centre of research e-f any kind,   /a, 
a matter of fact, these two aspects of research are constantly presenti ne probi». m¡; it 
each other, and this proeess serves to invicorate and vitalize both ef »her;.    Tr. 
respect of the various research councils in Pakistan,  it could be said tiai   about 
?(  per cent of their funds are devoted to applied research, thcurh this cannot be- 
taken as a measure of the respective significance of the two categorie:.; of i\ .r.eatvh. 
There is yet another point to consider in this context.    Tt so happens that just If. 
the developing countries, it is the pure, rather than the applied, research that 
strikes the imagination of the younger scientists and it mo y be only in the; wake op 
enthusiasms generated by an entirely non-utilitarian approach te scientific? research 
that they can hope ultimately to make a mark in the advancement of science and 
technology, and in the economic development of their countries. 

7«     However, the question at the mement is whether with limited resources in net,, 
materials and funds, one has the capability of playing un ef feci tve relé in the 
various fields of scientific research and its applications.    In a, swerinc tMu 
question, two points should be made.   First, it is only through a . pirlt of 
dedication to science without sidelong glances at more lucrative am. seemingly mon 
worth-while careers, that one can make any significant contributions i.' thin field   r 
endeavour»    Secondly, the Governments concerned must realize that the nt-flcot <>f 
ociencc over the centuries cannot, for all the glorious traditions inherited fra.; the 
long past, be made good overnight.    Scientific achievement and the doveiern^-nt ef a 
country are, in the nature of things, a matter of gradual progress by stages, und in 
the first phase of the effort to build up an effective research potential,   there muy 
r."t be much to show by way of actual returns.    Young research organization;.; will, 
therefore, be well advised not to hold out rosy premises.    At the stone tir;«.,  they 
would do well to 0 e vote a sizable sector cf their activities to thr? investirai.! on r,r 
problems that are likely to provide Justification for the exponditw«? on the 
crganiiatlon of science.    This «an be achieved in ge . d measure through what has; »vine 
*.. be known as developmental research, which is based essentially on uvailuHe 
technical knowledge.   By and large, i'ie appropriate manner of advir;ir.;.; rovornsents 

r. the selection of areas of research to be pursued vigorously wouli te through a 
judicious emphasis on the economic aspect,   Cnco the tasks, of :,ci<.r.e<   ar«-r broadly 
'"fined and their priorities preserved in a convincine manner, it should not be 
Hffieult to rally government support fcr their implementa* i <n. 

Against this general background of the organization an. adivd ni strati->i.    J" 
• "ier.ee, specific reference nay te nade to the activities   f the reni-., ar.-;  te. 

rtain problems arising out of an account of these activities.   In the interest   -i' 
levity, however, this account will have to be limited to a few cai lent R-a turns 'A' 
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the Council's under tal: i ru :s 1/ in its central laboratories in Karachi and in the 
three regional laboratories in Dacca, Lahore and Peshawar, comprising between them 
over twenty basic and fundamental research divisions. 

9.  The central laboratories have the following divisions: 

(a) Physical research und testine division; 

(b) Chemical research division, including research on paints and plastics; 

(c) Biochemical research division; 

(d) Drugs and pharmaceuticals research division; 

(e) Building materials research division; 

(f) Fuel research division; 

(ß)    Engineering ti vision with workshop and pilot*pla«it section, 

10»    Th® work of the eastern regional laboratories is done in the following 
divisions! 

(a) Natural products research division (covering work on minor forest 
products and biological, agricultural and industrial vaste); 

(b) Fuel research division; 

(c) Food and fruit technology divisioni 

(d) Leather research division (principally providing faculties for 
investigations in the tanning-material resources of the region), 

11, The west regional laboratories contain: 

(a) Metallurgical research division (including ore dressing and testis« of 
minerals); 

(b) Industrial fermentation research division; 

(o) nils, fats and waxes research division; 

(d) Glass and ceramics research division; 

Ce) Food technology research division« 

y     For acre detailed infotmtion on the scientific work of the Council, reference 
«ay be made to the comprehensive accounts presented in it« Cuinquennial and 
Biennial Reports, followed by the 1955-1963 Décennie! Report; published «ils 
year under the title ïen Years wf PCSJR. 
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;. . The divisions of the north rccional laboratories are a;'. f^ll^wo: 

(a) Indicenous drucs research division; 

(b) Fruit tcchnolocy research division; 

(c) Mineralo^ical research division; 

(d) Uool research division. 

13,    In drawing up this plan, emphasis has been laid on recional develo} noni in 
respect of the raw materials available in the two vines of the country.    Because of 
the widely different character of the raw materials and the problems associated with 
their industrial utilization, it was considered necessary to duplicate seme of the 
research divisions in the laboratories located in eastern and western Pakistan, 

B,    Hlüiütion, of resuTtG„cf, research. 

1'+,    In the application of science to industry and the promotion of ucriculturul 
productivity, the moot important factor relates to the resolution of bottlc-neckr 
between scientific research and the actual utilization of its results,   ¿uccecsful 
research on the fundamental side can be a matter of satisfaction  :uitc irrespective 
of its bearing on practical applications, but applied research is pointless und a 
source of serious frustration among workers, if it fails to become closely integrated 
with the relevant sectors of eecnomie development.   To effectively cope with this 
situation, research utilisation boards have been established in some countries, with 
adequate funds under their control for the promotion of industries based on specific 
research processes.   Such an arrangement may have advantages in more advanced 
countries «1th highly developed Industrial structures, but they seem to be of 
doubtful utility in countries with a low level of industrial and technical 
capabilities«   What is needed In such a situation is the closest association of 
research groups throughout every phase, from the laboratory bench-work and pilot- 
plant investigations to the actual comercial production. 

15.   In view of these considerations and on the basis of its experier.ee in thii» 
recard over a number of years, the FCGIR has evolved a practical procedure for 
converting its laboratory processes into industrially feasible propositions. 
According to this procedure, a procecs worked out in the laboratory la subjected to 
cilot-plant investigations for studying and establishinc the economic« and optimum 
working conditions.   In most oases, this necessitates the designing and fabrication 
cf equipment to suit the operational requirements of the process for commercial 
production. 

1',   In the course of pilot-plant investicatlons, the various resultine product« art; 
E-id on cost-plus basis, in order to assess the reactions of the concumure ir. 
respect of their price and quality, and to make the necessary improvements li. U.e 
lieht of that assessment.    Such a procedure, thouch ccroevhat protracted, ensun e the 

••iccüptmbiuty of the research products in the market and attraete prospective 
industrialists for their commercial exploitation* 
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1 < •     I*1    -"-<' '-    •  .:.-:•'    '.i.o  VJiU'Jih    r  iL-  processes by industry,   the Council 
ha;;  oo.nsi ¡. r,. ¡  it, •,; i r ,î riat,.   t,<.   ;^f U1, jtü   .,,.;il  ;;uSearc(: Utilization Committee, 
which -ou:..; • 'Clu.àv;.]y viti.  : ree •-•ZCQC, evolved by the Council.    The offers receive: 
fren tlo   industrialist;-,   in  rosp rue   to j;ul:lic advertisement through the Tress,  ai\ 
scrutini ;•<- , ¡,y t¡.    \ •:.:<:U.VQ\. otilizatñn Ccmuittee,  and the processes are leased to 
suitablo   -o'tj'..;   .1. the Lucia of their trade and industrial experience,  against tho 
payment.     ,' •.; r.M.inai  premium  and royalty.    Foil ovine the allocation of a process, 
the Council fives ovory possible assistance in setting up the factory and in 
crif.-rat.il.,.   it in ti...  initial sta/jes of production, with the help of its own technical 
personnel, who wort associated with the development of the process at the pilot- 
production stacc. 

IH,    Follovinf. this procedure, it has been possible to pass on twenty-one new 
patented processes to industrialists for commercial exploitation, seven of which 
have already cone into production, while the others will be reaching that stage 
shortly.    Reference nay be made in this connexion to the production of s    (a) 
vitamin A concentrates from shark liver oil, which apart from meeting the local 
demand, w al:;o hnlrr exported t-   vene novated countries, e.g., tho United Kingdom 
Australia and Jaran; (b) a vhojo i-u¡-./\  of lew-cust buildinc materials, among them 
t! (   synthetic marble (marbolite) ¡rlnclrally based on baryte, which is plentiful 
in the country; (c) tack-free paints nade from 3emi-drying oils; (d) chlorinated 
Insecticides and funcicidts based en indigenously available petroleum frac ti on« 1 
and (e) low-cost protein-rich foods, 

19.    To cive an idea of the present level of these developments, it may be stated 
that the total investment involved in the initial phase of these industrial 
enterprises based on research is of the order of tur crores of rupees, the premium 
paid for them to the Council ie Re. lro.tcc and the actual declared production to 
date is Hs. 2 million, the r< valty paid to the Council or. this production being 
approximately Rs, k\cwtm    It  is hoped that when the renaming processes of the 
Council, which, have already been toko: ov.r by the industrialists, go into 
production and tho demand for their producta is tullt up through commercial 
»>nterpricv, tho production pi tential will exercise a sizable impact on the 
industrial dcvclcpcu.nt of the country in the course of the next five years.    It may 
be further added that with the production of chlorinated insecticides, which are 
currently b«ii„-: subjected to field trials with -ulte encouraging results, there will 
bo a considerable envine in the foreign exchar., je allocated In the next five-year 
plan 1er t.10 Ir.;p. rtutifii v f pesticides, to the extent of about Rs, (¡00 million. 

Zl'o-ll T'VT-'ftcd 1Yc:i V'e r"rcr°ln* account that many of the functions discharged 
by CoIR in rahi.'lan are undertaken by the .»--.dußtrial research associations in 
countries like the United Rinnan, which ha* about fifty association of this type. 
and these art often cited as an «cample for the less developed countries to follow. 
HnwSver, in countries like the United Kinpdcn, there is a long tradition of 
irdUütriMl research uJiich U wholly lacking ir* the developing countries.    For a long 
tine to ectiu, therefore,  the national research organHatiom, will have to carry the 
responsibility for detecting and solvine the day-to-day and the long-range problems 
I.1  1'KiU3tp'; 1

I*'1
wao in reali cation of thia portion that, in a recent meeting of 

the Industrial Advisory council ,f the Government, the representatives of various 
^"„'.M

1
'.   

u^"i^u^,Ufc";fdcd t? »•'-•c^-ei-d th,- levy .,f an ir.du.itrial ess on 
\.x   ou t.ou,  ;or ,ho pr-:.,.u,u . i .;^nüfl- and industrial research.    The fc n»ttor 

•1   ina,, triai rearen a^.iati^ is ,: dubt a healthy tr^.d which lit• 
•i..- ur«..iu.  tut    wir,; t     tr-   ,r..^i.t .}.r«a.-.   ,f .cantili,. Hid 

•.IM.   1« Hu, dlr.-t   *,.  ,n:i io ,.,.*...     Th, r   ; ,   l8  eurpently strivlng ^ 
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fi LI this cap by developing a full-fledfed industrial extension s.-rviec M:¿ at t ondi tv- 
t    t-r.e  solution of operational prrblems inferred ti   ito  laboratories L,v  ti,e  i :¡due.t t-y. 

_1.    For the utilization of research in the field of arrieultuòo at,,: irri¡-at i, n, 
'-'.^rc are fairly well-orcanized Government departments,  but the need it; still  i\ .] t 
:' r devisinc a more effective machinery of liaison, to be maintained at  all  u vol s 
(for example, acriculturai institutes, experimental static r.s and ]aboratorios) viti 
the closest possible association of the Research Council and the field staff of 
these departments.    In order to ensure proper liaison between the research and 
extension services in agriculture, the Scientific Commission has nade the following 
reccmmendations: 

(a) Every agricultural research institute, research substation and 
experimental farm should have a research-extension liaison committee consisting of 
research and extension personnel»   These committees should work out research 
rroeramnes and arrange for utilization cf results at each level.   The research 
•..-orkers should be given ample facilities for field study of problemi;,   similarly, 
• •x tension workers should keep in touch with the pre frese and trends of reseurch; 

(b) Efforts should be made to enlist the active co-operation of ieadlnc; 
farmers by persuading then to utilise the results of research in their own fields, 
co that widespread dissemination of these results by evaluation is assumed; 

(c) Extension officers must be as capable and well-trained scientifically ao 
research workers and should have comparable status.   The research orcanlzation and 
the research men should maintain an interest in the problem until the solutions they 
have arrived at an actually adopted by farmers | 

(d) A more purposeful, well-directed effort should be made towards the 
dissemination of information through the establishment of demonstration Vhrmi,, 
prompt publication and visual aids; 

(e) Efforts should also be made for enlisting the co-operation of villapc aid 
orcaniiiations and basic democracies in extension work« 

By far the most important issue the developlnc countries have to face íü the 
•crtage of scientific and technical personnel, particularly at the hijiher lcvulu. 

because the pace of progress in the organization of scientific research and 
levelapnaiit will be determined by the progressive availability of nuch personnel. 
" variety of considerations have a bearinß on tills Issue.    First, one must teto: into 
account the fact that the emercencc of top-level scientific [eramr^l r-mipped for 

i.ich the develoFment"oip*têkehinc"and research institutions, a« well au -if inauatrl«-a, 
i.-:not always be adequately timed with the training X th«  scientific an<i technicM 
iracnnel needed for manning them« 
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2%    Another important point to be considered is that scientific careers do not offe 
attractive prospects for talented young men, most of whom are at present drawn 
towards secretarial and administrative services.    The disparity is further 
aggravated by the fact that scientific services have strictly limited cadres with 
reference to various specialized branches of science, and thus offer few of the 
opportunities for promotions available to distinguished men in other services. 

2k,    With the passage of time and the phenomenal achievements of scict.ee   in the 
service of man, particularly during the current century, the requirements of 
scientific personnel for dealing with research and development projects have assumed 
such colossal proportions that scientific pursuit can no longer be treated as a 
field limited only to certain individuals.    Recognizing the implications of this 
changed situation, the Government of Pakistan has, in principle, accepted the 
recommendations of the Scientific Commission to bring the status and emoluments of 
scientific personnel to a level comparable with those of the administrative and 
executive services. 

25.    Concimine the current situation in Pakistan in regard to the availability of 
scientific personnel, it may be mentioned that a sizable middle group of such 
personnel has been provided through a écheme of overseas training launched shortly 
before Pakistan's independence.   Subsequently, an increasingly largar minier of 
overseas training facilities have been offered under the Colombo Plan and other 
International assistance programmes.   Furthermore, FCSIB has instituted a liberal 
scheme of study leave for its scientific staff after a period of satisfactory 
service, so that they may improve their qualifications in the various fields of 
science and technology.    In a number of cases, Pakistani students «ho run short of 
funds while studying overseas on their own, are provided with financial assistance 
by the Council against an undertaking to serve under it over a period of three to 
five years after the completion of their studies. 

&•   âasociation with universities 

26«    The national research organizations charged with the co-ordination of 
scientific activities of the country should do everything possible to assist the 
universities in their teaching and research programmes.   Als could be done for 
instance by seconding their own staff for lecturing in their specialized fields to 
the university classes, making their research facilities available to the university 
students for their doctoral level work and financing specific research schemes, 
Initiated by active scientists of the universities cr allocated to them on e 
contract basis.   It was with this in mind that the various FCSIR laboratories In 
Pakistan were located in the close vicinity of university campuses, and every effort 
Is being made by it tc extend its assistance and co-operation to the universities, 
without in any way encroaching on their freedom.   The National Science Council Is 
laying particular stress on such co-operation between the autonomous research 
organizations and the universities, and the Atomic Energy Commission and other 
research councils to which the writer has referred, are striving to folloii this 
directive, 
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¿7.     For any rational  planning   -f .vi,a..v  ¡:. 
essential at the start tu have a. } n j. r ..urvy ar.a ••.•irti •••'     r • 
of the country because it, la only it. u••• :i,-i.t    f'-k-h •»»• "!.'rai  ..•   n'',.' 
and priorities in respect of the  ta^kr. r-M  ivr ai. , \ar-all '.vi- a Mr • <n 
adequately determined.    In ;nui;t ui' ti,r   ¡l;vol, ; ira   c* wi.t ri. ;•.,  r> ,   ••/.•[<••> 
geological and botanical survey a wu~ tic  finM   ¿-ter  tawar. 
exploitation of their natural recoures.    Ir. the .-.umv ai 
however, purposeful co-operation with the relevant   rW. aivi   c. uncil:; can b    . f    r< a' 
value .in arriving at dependable ¿tatir-tical lata.    Jn ¡aJMMar.,  .such .'.-..pr.-it.Wt   \,-. 
being gradually built up,  ind hae, in particular, ltd to fruitful result.» in the 
development of certain mineral resources of tr  country. 

28,    With regard to manpower resources, rcfc-rer.ee hat; already la-en ir.aJe r th<   ytte-. 
taken by the Govenment for the trainine, of scientific an! technical  pemu.oi.    TV 
meet the growing demande for research ur.d teaching Lr.i-titut.i >nr. aid it.daatrv, a 
carefully formulated plan for trainine on a more massive ¡scaJe mur.t be Jrav'r.'ui   and 
vigorously implemented.   Taking this inU account, the  uVverij:;ei.t j*-. »vnr.idirln,-. fi 
proposal based on the reccmnendatlcns uf thy "eiontlftc ..Yirmiaai a. »... annually ¡-.1 r..i 
out ICO craduatea in science,  engineerinc and ned i cine f^r -ivc-r:-.*-?.:; trail, inr,  iurlr.r 
the next five years.   The total period of training of Lh.-te candidate.-, w. uli la- 
three to four years and their fields .,l' trainine -in. te te lit. rr,-;ir ed by ti.. 
requirements of the various research ccuncila.    In ad lit. I on t<> thv:-<  menr.ur. t, 
increasingly greater emphasis Is beine lai J on rnlt;lw the standard:: of tr-trhlr.»- m,d 
research In the scientific depnrtraentái of the unive -ni ties; UMJ  it. In hoped Hat 
with the Improved facilities by way of scientific e uipment, staff and rudretttry 
allocations, they will, in th* courue of the next ten year», he ir, a p< ¡dtl-i. t.> 
offer opportuni tice for trainine at the dtctorai level, which an. at, indent,  jultc 
rare«    Furthermore, a plan ior the trainir«T of laboratory technician.", for ¡-la:.a- 
b.oiwin^, precision tcol<»makln£, hi eh-vacuum maintf nance, uni for earrylr.r .-ut 
routine laboratory operations IK ur.er consideration, ar.d it \¡- pr. p.-r.ed to 'Mahl ¡ah 
centres for such trainine in. both wince of th<- c< untry.    rimllar iriea.;un u fir 
trainine at all levels are beirr* taken in many i.ther dov-V.plnr countri' .:, ai. 1  th.y 
make fer a capital investment without which nil th*> plana for national  lovelament 
will be of little consequence. 

¿'9»    The most Important point in the phased t-:>tabiir;l¡aent of r.eier.tif le r-a-an-h 
centres is the close integration of measures f><r th»- construct!• r.   .f lala rui.'-ri' .--, 
provision of scientific equipment and the placement of trained ¡:oi«-ri» Ific ; .r:   •.rie:. 
However wisely and efficiently this may bo planned, ene or the 'ther    f th ••< 
provisions nevertheless lefts behind for reasons which an   a. rrauhat ir,h<rer.t ¡1. th. 
under-developed situation of the ecuntriee and ley« nil ex.-eutiv-   ••,r.tr<d.    /. way   -ut 
of these difficulties is often found in settir.r. up nuclei >.f re;-ear"h i ah'rat' ri- .-. 
in temporary buildings and taklnc up the construction work after u aertuir, ;.ta,--    d" 
expansion of their activities has teen reached.    Thi~ haa, in fw t., te<-r. o,.  r,-t.,-m't 
1 Ian followed in the establishment of iC3IB, at well us many   >ther  la'/ rut-.ri»-::  ir. 
Pakistan. 

*/>•    In the prevision of modern equipment for the laboratori.;;:,   two importar.*. fu--v,ru 
iust be kept in View.    First,   it is false economy to he ;ai;.r¿ with  the- pr,-V   !-r. ff 
'.ewly developed, costly apparatus like infra-red spectrophotometers, mass 
spectrographs, diacnostic and preparative ras chrcnato^raphn and electron 



micrtscpe.,, kcuua   Ü.ey Lave boeorr.c essential fer any serious scientific work in 
nany VU'l'lr'   f research.    Cccondly,  the provision of none of these  items of 
an aratile is Justified unless trained personnel fcr handling tliem are available, 
und they uro in actual fact required for projects under Investition.    In addition 
to al?  'ti.is, liberal library and workshop facilities, which often suffer from 
neglect, have to be provided in fuller measure to ensure the efficient running of 
the research institutes and laboratories, 

F.    Funds for scientific research 

51. Scientific research, particularly in the applied fields, is an expensive 
undertakirc, and with ever new developments in techniques and appliances, the costs 
on research have an onward trend.   Available figures show that in the United 
Kingdom, expenditure in the various sectors of scientific and industrial research 
has increased freír, CI million In 19r0 to £550 million in 1957.    In the United States 
of America,  the fibres stood at around $US7 billion.    Each of these figures 
represents 1.6 per c&nt of the ¡-rnss national product.   In Canada and Australia» the 
level of expenditure on research» is of much the same order.    The gross national 
product of Pakistan is estimated at about Rs. 15,000 million per annum and 
expenditvre on research is currently barely Re. 5r million.    It is hoped, however, 
that with the reorganization of the universities and the research councils, 
expenditure on research and development in the country may well be increased to 
around 1 per cent oí" the cress national product in the cource of the next ten years» 
A more detailed reference to the statistical material indicates that once a start is 
made with the organization of research, the figures of expenditure take a steep 
ascent, which the Governments and industrialists whcle-heartedly welcome because of 
the harvest of rich dividends it brings in. 

52. In the precedine review of the scientific situation, the author ha» trie* t© 
deal briefly with certain organiSAtlonal problems arising out of It»   Wiese 
observations may have touched on *c»e controversial questions, but. In the author's 
opinion, it is only by tackling them from various points of view in respect of the 
scientific and economic tscues facing the various countries todnir, that one can 
meaningfully contribute *o their solution and b.*lng countries a good deal iioiêtf 
through a cortaor. endeavour. * 

55,    In cenci Ut-l.r., t\e writer would Ilk« to stress the point that scientific 
achievements und industrial development of a country are, in the nature of things, 
a matter of gradual, sU:;•.'-by-stage progress, but t'ut with a brisk implementation 
of v-ll-considercd ¡lane f<»• the Organization of scientific effort, the pace of 
progress can be grv-atly accelerated.    It is only thus that the research organisations 
of the developing countries can, within measurable time, establish themselves as 
outstanding national assets, and effect convincing improvements in the economy of the 
country and the standard of living of the people. 
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1.       It cannot be asserted that an indu.• tri-} 

e      The ttachinc of technical eurricuH  h.  i 
soon afterwards the  first  latent',rio.- r.-.k- t 
efforts tu the study of 1< cal mate rial.*,  \ i.t 
natural sciences. 
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3, Berreen lB6'~> and 1875, more definite or :iv'.; ww n.a.k- < 
uh© Department of Exact Sciences of the Universi^ , ï Bu» n* .- 
vn the basis of the Mathematical Department, wkioii ua.j nvnt 
cf Seienee of Buenos Aires (August iB'A); and the Ar.-.-t.t ; - .:--i..-cU:'i. 
-;iÔT2). The Aeadeiay of Science of Cordoba (l;. fervmter :' ;•'>) -HA • . 
ïhysiOB and Exaot and Maturai Helene«« cf this ntnt, (:j ;.-r.y v^^j ,K 

in this peri«*» 

4. Curing the last years cf vht- pujt oenU-y :mì !.}..- ¡-jr.-!. y:J-. 
me, laboratories were established in vüriou.-. .:i.u t.v   '»ntr.-.   ru 1  "•.!•. 
-Toveranent departments in charge of putii« v<rh.:. v:hieh «••-¡MH.. : i-.> i 
ievelo^iaent of the country during thut tiir.e. 

ii.      In these years and those fillowinr, up t-   h-'i'-i.^ ., tr i».  • • 
«hettists, physicists und engineers \r. rked t-   irpr. v ;>:«' •••:•! ;:.     ,  . 
Argentina; they carried cut some rese'ircii, <r ruiMT,   Irvi-, ri ••!• 
riñerais and recks for direct use, wrrds :ini t;<-  'il>'. 

ó. These isolated effrrts tried to cnv.ply, v •.:<•!! ••.. to.,/. 
standards, as Argentine spécialiste hud fr«.-qi...-hl. J. r.l-i.-t.-. <,;j. 
them had been there t- atudy or ti. attend r< .'t- 'í-iWc '.ur 
added the constant stream of European ;;ni*-r.ti. t.: -uri t,.-..! ni.- 

* ••»'  !Sí-'i.jt r 
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7»      The development and pro-Tfrss of Ar'vr.tir^' • ìrriu..*.!-.»• „••<    ••, . i 
framework as described«    j-lany eiferte wro r; ••«!<• V   JJ <•••<.<• ••  :-•• ¡h 
responsibility towards the i^'jessity <~f  u/ìu-tri-i.! i"..r'ujL,    nr< ¡ 
tendency tcwards staadardizaticn, '..-hi ci. . :-iV' . < n   i:-.-.r. v.." r.\. - 
rapidly acquired acceptance, ;issurJn¡j thr <* ¡. V--- '-* ' •'•   •* *  i-     ! 
closer watch ani control c;f the raanuf»icturir.-. ¡» >•«•.-••   s  '  ' »•'»,,- 
ievelopment of the laboratori*.; mtnti.-utd ai - v • 

Ì'A'Ì   t t.      A decided effort was wide tetwsen 1*0 ftri   i ;i 
research institutes»as such, in Arrentina.    Th.. n,<.,;t 
Laboratory for îtisting Materials and Technd -A>:i 
Buenos Aires» 
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*"'•''    r,     ••'.   T,'.J;.V:. •   •¡..•u.  i  .-y ; Ií.ütil .it--  ;."'.ci',nr.l    tí   leen-logia    industrial  - 

:   iL).   ..,••-    .,.••,   ,-}   it..--1 itut •-   f r Fî'r-luctivity (It n4 i^it    >,<ionnl   k- 
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,    •; ti . -,  .:¡ :  : ,•. • ,-,}•,   t:..   v.v y f ••   f it ur-   d. ci r if r.r   ir. th:v fit Id,   and drew 
. I,, !'. ;   •    t'    <-) v   «••.;.!.'. L.-     ; \'< r   t     tt.--   iiLr'-tun and promotion ¡: f rtsrareh npilicai.lt 
i     r   ,. • .\'.; jT, ,   ijv, .-1   .•:. .-JI..1   I:„-u:-try,  \/lth  iuf nttentio» to «".ht   field of par.- 

10. ''},«•  nrti'tml c-trrr.iSiJi.'r.  f r At^ie- Enerry (Comisión nacional dt   Ener^ír. 
AtV.i.-'i)  ha) i •.-r. "ro'jt.tci st/rtiy ttfrrt-,  in  Vf/}, end,  through necessity, «&vc 
ii:.f,etuc   to   various t.t-f.-hr.olorlcnl investigations, especially in the metallurgical 
fi-:; If].    Its n^tallurnefa depúrtn.ent   ¿i?  today prominent in Le tits A«*?riea, 

11. Tt-    U» iv.rnit 1. ;: v-h1.,  trr o.i -.      i'fn'i';l, r-rt r.utenoir.ou;; in their onprcity to 
::,'k..    ¡'.'L'a.-'   r,;-, l.^v»   ti.j'.vt :  s it ft   ly','•'• '. -r   culctf-ntial  finencinl   reso-nven, 
i.-r.pr'vfì   the-ir l'i   rM   ry - q-Jif tr.tr. l  u o  :>t*rt<-d ¡rmc rcacar'-h, pr.-rtly dedicated to 
livul.-h•-'•  ;• 't< r.t i :'':.'•   •' ••..'1- ; "«.   "t-d ovrt ly u- rrotU-ciC T aspt-fi .; of  Industrial 
*tM)lifí:t i.xr, ¡ut  with'.'¡t    ••• riniti!- i Ey.U< rrtic  industriel rti^urch policy. 

On ;ttiMI •'!' -• cuit: a Une*.  M.Ttrla Industrial research in i- lugtry and GovertuBtnt 
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.*>.     n.ir  lt.ptil'jti   .;r.p - >   '.'.ir. i  t;    ;<-.• l.-p lhcs.   funutifi..' froir. tvrj  different 
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Incentives  í\ v  rc^eare; 

Vj.    The  policy   Ihïl La.:   .if-v 1   n  .   . 1¡.       ;• 
^ujtuina    is t<»  or eure the    reati.-t   - 
cHtjU£;ed,   conducive t     the   ftr:.a1. i   ¡.     ;' , , 

1Ó.    In ta;-:  liquidati r..: the  ir.v.. , • •.»•> '    ,    ••   , 
declared at: expenses.    Furtaeriv re,   L'.Tl < ;. 
in these centres, which etart  fr ir. na!-.   • :.«--:¡ 
that of the private industrie.-, up 1.,   ,   .-•:;•.; 
of ferine to the  research centres tin- us.     :   H .• 
ita staff,  counsel, etc« 

iy.    In INTI,  the research centres a»:.: * .•-; 
adequate fr,r the fcrriati-ii and traini».      i   -:; 

purposes,  IiiTI trier, t- achieve that ..<].• -1.., 
students, after training in its; Ini-rat »•;..-, .. 
..e cerne the future invenliratrr,- w¡ i'.-h ir»'r. t y. 
technical improvement.    Thi¿; trai» ir- i.- <..• \ 
:nllev courses, but c.er*»ly t: reu, d.  ini • ¡-M   r 
the stuff of the Institute- and the r».-e"i •'    •* 
In attain this  end, the Institute admit; :' r t. 
students cr recent graduates    A uni\er.-it..if    1 
sir. œonthsf which can eventually he nr. h n :-d 1 
are permanently absorbed In the Insti tut-- im! 1 
industrii 3* 
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18,    No special incentive." are r.iTt-ivd t;,  ti¡<   Institut*   '     ï< ; •-. •-. • 
towards industrial research«    'ihey   .re J irate,   t  ;     'y.  :>.>    . w ., 
surroundir.es offer te a perlen with -» v<.-.-»tL-t. i' r su.T.-,   IH -.;:, 
•;quipra«Rt uni counsel fr< f. <•/ Heu aies • 1     reaT>'r • -:i. • ¡••»•••••,  -¡   i 
Lis formation;   (b) the rreepe^ts <.,t later   l vài.in       ¡-,   r.\ i ;.  1 
Industry, ani (o) the p( ssibility <f fell vmhirs  ic  •'. r<d •».   • ut t 
the  Institute by technical assistance servi-:«-.-     1' vri ••••  ;.*i i  1 
'¡•el su. 
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-~ng«fttJ¥8a to Bgccotft ttìt application a1 a.e  ••« suits; i' r*-. -.-'j « r, *, 

\;«    This matter cf bene fit ir.r fr-.:'. the v.\..¡'s • :   .-• ••-!-:   • 
w*n/r to the 3hcrt life if the Institute.    I.Vyvu.i le...:,  ',:.•- 

ceccme important in the future is kert in :\u.i.    Jr- t    ;••..*, 
all new laboratories, the re. ulta mainly s.-rres;   ». 1 t..   :....';.; 
analysis of errors and he t<.   .-orrect ti ito, wi.i-:-.. ..ine.   :.: < 
the reaearch eenti'eá while colvin,; rsftciil:  -;. ;   i'»i-.v Jr. :'¡.:'i 
ii;anediate application« 

-^. The various research centres, havini-; i.een i*f • f-e-i -a the 
tranches cf industry, undertake tasks at differ-:.i l<.-.•/<. I.; r 
i'rett quay.ty control cf raw materials and mwiufaet/irui ¡ J-   i^' 
ch«d;s and the solution <:f daily .-/crkship ana rl-mt t »• .1 ••:-..., 
reaching atudies; and in .a.»re ' f ti.er., -u.j.r a-..:¡.- : ¡.n : .• '• 
-ts   in the Grease  and Oilr; Centre  Ir. S^-'U-'J.      :' :.'••••'  •>! ! i¡ "1"*   ' 

:l      i" •• 

Ml, 

•11    . I Î . : 

;•  . . •»• 

. j I.' *    I 
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;;;   '.'..'     un r lie: ^ ; 1   !..   òr   r~tent.    ir. 
r  tier:.     f oo-atir    uov  industrie.-"   i'c r 

•• :.'i li";;'   .'ti-    av. Lia. 1."   f r tuie   f\Lk,:. ano   il  vili be 
l-.,     '(-tails     i" f. •   •-".• neii: 'u.<!   sciai   inca rit Ivo c which veuld 
li.--.ti  :-.    1'  t'•_.;<•  1- suits   ir. benefit  •: f the   c-untry. 

fr.v<*.;ti "•'• A r. ." ••.'•• inc.: toe Government and privato enterprises 

¿r,:u.:U*7 ..í 

its 

I!x   In.,i il-.t-: alotys trie..:  t<:  lave  studies and research supported by private 
..... , j. ;.*.;',..   .».r,-,-• ti'.-r.t::.    TI L~ does mt it.ply that the Institute so limits 
.ún'ii.lÚ-tiv- -â.ï that    f i+s technical staff,  but the initiatives generated 

vithir. «.h«-  Institute uro submitted to an advisory committee, which is forced by 
highly capable technicians, •.reposed by the universities, the acader.iies and 
-•r fesci'.-ml asco-cations.   After this budy issues an opinion, if the investigation 
i.rorr--'iriae o-r tl.er.;e chosen ir cf i.itereat to the country, action is taken to obtain 
tiir-Vanport of nrivate entities, business croups, professional associations, 
universities or'national, state, or Municipal departments which could be interested. 

B.    Kstab..Hsr-rr.ents.fey inc>strjal investigation 

¿3»    In Areentiní, institutes for industrial investigation can be elasiified in 
two groups! 

U)    «lose fermed by tue large state departments sine« the beGÌ»fti»§ ßf *8*» 
centuryi especially for quality control of the publie work» under their ehtrgtî 

(b)    The university laboratories, which were developed at the sam time and 
contributed to ° --T.: the necessary atnff, 

il*.    It is impossible    to mention all the institutes in detail as recreated, for 
ladt of complete  information.    A brief description of the oost important, 
classifico in the two croupe mentioned, is submitted, in annex I.    In annex II, 
ili''- rmatiun f n liiTI is added» 

C.    Financial aspects 

¿S    i-Jearly all tue inaustrial research establisiaaents in Argentina are financed 
thrtunh the national .. r a state budget, or the university fund, with the 
characterletico current in these cases,    Only the Rational Institute of technology 
for Agriculture an.; Livestock, and the National institute for Industrial technology 
Jiffer. 

..'.    The  first  Is   :h::ancea thrcuch   ; ta:: cf 1.5 per cent on exports of agricultural 
•md  livestock rr. ducts, aro: IlTI's oain source is a percentage of the loans which 
the official b-nko   (Eavk «.f the Ar »ntine IlatiT. and Industrial Bun!; of the 
Ai'i'pntir.f  Kt-puUio)   oil -.-ate to industrial enterprises.    This percentage comes to 
v,,L'j ¡vi   cent - f t'o: a.. -,ur.t .. f the credit and  is used by the Institute in promotinr 
h.ou.-trial  rose--.»'.:'.. alo-  to-  lines  e::plair.e :  previously. 

•2xz- 

ám 



. i •     Ini-   li. '1 it,\;it-  _;¡-er.'¡..  ' . 
.voi-i.àin '  •. n   jiivu; ..;t.:wi-:i-.: : 

.>]..:.• 

(a)     One  'VU't,   f. r f. •_•   • t..;t ru.-- I  .     . 

[e]    The thii'd rr;rt  eenrice.; ti;.;   iv.r. :.*  •• 
rec-'Arcp. centras. 

J-.    Iha use cf this  la::t  fur. i   i:.-i:... 
respective industries,  increti./^,! ^V"i.tua.l.r- .;.it 
purchase of instruments ar.d e qu i nr.o ut x     .' r. r 

' :.' l'i. ìi». I  ». 

il'   . •.!     I'll     v 

;   ..   ì..ii 

ri- . . 

'•'••''   L i    •'• 1   !     '   t ! ¡' i,'l..c    , • y  .;) i„i i- 

''''i"'!  V.i-iv-ly r»c«iv*ir  tiv 
.¡i.V. li ; i.li ¡il.»      i|;  lì ¡,Ui   ""list ' i ,    i 

-9»    The research centres are in ti t viri .. -, 
cr research with different privnte "r r-i.t J • • i 
resulting îms, which are reinvested i¡. tU-lr    . ..      
uechanism is created which contributes t .:".!.: Li;:c th<- tind.; -V Zli.ì'lr.-ínon' > i1' 
industry inte the type cf recoure!. ;•.< ¿t li.t .-r.^-in - t • it., •.«.! ..-voti t> (.r..'»tf ;<t¡ 
organisation which offers ther. ::< rvi.:os fir w:.i •;. tî.cy t.:..-; ,.;(-|y..;; .-a-ij i i..,, with 
the additional advantage that the res-urcos •:*•••• r.. t ii]u..--: ;¡. • i,-:»- •• ii.i i*i;t ¡ tl, 
but so to intensify the actin o£ the nM.tr,  ;• JL i;.i¡u] \.   *!•>:•.. 

j:j.    Totally independent of the rati-nal tr»-ist.r.v, tht- iv.--i.ri-»1.:    ¡   Vuli   -.jv 
•redited in its account by both official bun/.s !-.er,tii ..r-!. 

jl.    This  inccme varies with the normal <• ::"iiriti= ru; - ¡; tn«-   •}•• ¡Í.'. e- MU ir* WT*.: • f 
industry, but as, between then, the i. i'fi'.-iaj  L-:I:.':S .•• I.I r 1  •» •."»-. ..-.t.*   >* ;-, i . iri 
(f the total volume cf the country's «Tedií.    n-r-M-i-.»..-., 
of a continuous incette. 

' ::*•    It . ï   . .*.   i .M î 

J2t    Th# Institute's authorities as.L-r. ¡,u-r    ;   iL.  r<-,   ..i--. , 
eventualities, with the oVject if tv t huvLi:    *     ,-•<-• iVr '     *:•   :.'.<. 

5?.    IIîTI deposite the reserve funds :u. i tiny tr-.:..:it- ry ..-.»/i.r..    1 
in the Industrial Bar.k, thus assurin;; the Insti n¡u.   u.  iiii!.i ; H 

inccme»    Finally,  these funds are increasf: .i i y ''.<-  - Mrlt:ui »  : .. 
fermine research centres. 

j 

in 

;   r 

í i ••;   i.i 

.if 

U.MIi.  ' r :>•- 

Research, fe/Lcoatrsst 

jk,    IliTI's statutes allow t¿te undertal'.ir. •    :  r<. i ur 
of the. Institute is that they Le ¿ur.-ilir*. i W.r u •. t. . . .     , 
thereby to rxre liberal p,rotr.oti' r. uni utlJi. 'J'.I J.    t' ••-•- r> • • >i ••• • •     '   ' •' *     ' '-' 
liand, as explained before, these rese-jir'ji   >-..11'-,; i -ív: (!»•- '.'¡.biit,   -¡ :  :t.:¡i -li».,' 
cf a ICO per cent private tnterpri-e. 

i'- .'•<   .; 

\,   . i   . 

i < : ili 

35«    In such caces, the Institute han -ilwa-'."  preforrr 
the character of a trarwitory research centre. 

tl,«.-.;» 

-Í-. y- 



! 1   !Aii\:   1:1 •-• M'tlC ìlari;- -./iti.  icAre^ce ti.   tii •i- utii'ic stuff, 

.w,  U-en    -iv,r. cecial -tU-ntion.     It lia,  not been ea.;y te   calete tni.  -taff, 
Mr-iulì-'--   - o  ca.c,-, n^tvithetundiny it. financial indupenc once and  it- 

free. .n'-.r:^ ":e onerai diJi'.,; it ions applicable t    all jt-.te ayencies, 
ri ï rat .-"• t" V;.;." -irr.-nt difficulty in talanclny the national budjet,  also  afiect 

• ¿ ín^ut« In n; nei le.    It i, true that IOTI was Granted exemption from th.se 
;¡mí;Íue« one,' ltt status was rocoynized, but meanwhile sen. incunv.iu.nu.. 

v;ero caused. 

•71 The first n-tlpr, related to its personnel, is that in Argentina technicians 
¿ouldeï ti Se rUui^ent, of industrial research are not currently available, as 
unfortunately Iiua been proved durinr the  .hurt experience of the Institute. 

%.    Qualified Argentine technical-scientific personnel are of a hißh professional 
standard - they are frequently contracted abroad - but usually unprepared for 
indStfial «¿arch, which requires solid scient if iota«•» •^^STSlI« 
imgination and a special ability to interest industrialist«, eapeeiaUy the m&Ußr 
onec» in research programmes« 

59.    ft «ver, extremely interestinG développants can be observed in t^BlciMi who 
iere incorporated in the Institute while still y .une and trained in permanent 
contact with the men and problems cf industry. 

Uo.    Every effort i- m-ide U  perfect IKTI's personnel in foreign countries.    The 
greatest problem here is not the lack cf •opportunities to place them abroad, but 
the r normes orersure cf work under which the Institute Ubcurs and vhich it must 
mtend in ita'function of pr-rotine indugiai technolccy, thereby absorbing all 
, r th. staff it ha, had avallale -ip t- r,v.   At the moment, this mutt« is beine 
^•ri.nwlv ccnslwed,  that  Lr,  hew to e.talli.h u letter balance e. that a 
fcrcoLtace cf the ; c-rsrnnel can attend specialized courses in foreign countries,. 

Ul.    But the industrial problems c&nnot wait.    The research centres are aware of 
these problems and  July appreciate them.    They constitute • ««J**/££¿' 
stu-iy and promotion as an advanced peat te esplore the possibilities of specialized 
curses which, once established, can be transferred to the universities or extant 
technical schouls on - permanent basis, 

kkt    in this manner, the fc llovinc courses and seminars hav* been developedt 

(a)» Manacemunt *nd productivity techniques; 

(t) Operati nal research; 

(<>.) Trair.ir.f- of industrial personnel; 

(d) Productivity in the construction industry; 

{•:-) Profitability and organization of . -all industries; 

KV) Lesiyr. of flt-ctrical tv.usehcld  articles; 

:-\ pasie   C' Mi'-'•-.'  ' :'  ir.'ustrial   i*..;i n; 

-32C- 



{i.}     Ii.Ou..   i r-, I    •• „-j   .,;     ¡ -. 

.etii  .IL!   in  pri : < ....i   >.•:      r i >t ;0 : 

•vi )     Ivci   i.     i    . ¡   • '- i ,¡ 

(.ji ::etL .;.. : ;• u.. t. -lt..
:,..-. :. • 

(k) Ir.terr.'iti-i.ui . ur¡¿r • ,. :•.:•,•;,. 

(l)    Specialised netülluror; 

K>      • 

(.m)   Use ci thermal eneroy in iïuiwtr-,  i   r n„ íK-,• -   ., ;   -,    .:,i¡    .¡ 
technicians; " -'••<••. 

(n) Course on »cfvittie rcece-rí • 

(O Hfctri:. anu3y;ïii;    i crth IM.^í   :-    - .-   i, -, ;, • j.   M ,   ,,.,     ;    , . 

(p) Modern micrct. iulv.-icíi i ci.n¡ñ /-r ni r.    .-ti-«- ' t.    i<.,. •      •    ,:  . , 

(q.) Crf^ni¿aticu t-f pr<<iucti. * Ir, t:.r :¡;¡]:k    it. ;•>-•,•. 

>) tocuaentttry techniques, i' r lilrari'u^; 

(s) Methode!«,y and techniquea cí" .¿ecuü-t-htat \ t.; 

(t)    Method of pr--;;raifimine by critical iw •      fr , r.rrn*- • -, ..'; .•-.* ,   .    î( : »- v Í-.. 
te unique). 

lót    Recardint; tite parvient cf J-JL'U-ì*--,  ir. -îi-   ;,  fr,-- /h.i.'r.,.     :  -'ï«.   • ' . '••   ••''*•> 
r.early ali nati'..'.s, estai i i. \.c s PC-JIP; •;   .-i-i i^,/ -.M   •: j í  I.'. . • I :. J      -,I   ,-¡ .  t 
levels fer all the purl* e suir.1 antrat i- r.    'Ì.À.   f   '; i,*:.   ..   -,  • „..j, •-. .   <        •»,.". 
rese u :h, makes it diiiieult U  rotait, 31.TI'.. ivt\   i,*n-i -M I   ;•. -       •,-.-.,   • 
levelop.nent at an adequate trient i l'i- le\>.¡. 

-'+i    While the Institute ic a   ¡t ..„'«titra i.i :•«-•! e¡.i i\v  -..'it-.  " .¡ '••.-.   i  ..¡ t. ti. .   I¡(i|, 
-tate   control and  free  (iiiîpttftil  Li' it.;   ,;/i,  ;.üU..,   it..   r.„ ;  • •<,   :;..    t.     i-    j,,,,...t,  i 
i;   the executive branch t«, the lei'lsiutiv»   f i. rt-.;j • t i- -M.I r< ..*:. 

•-;>•    ilevertlielc..:,  .;crae facilities tovt? i «it--    lujt»-» v.-.i -r. .ji ¡.    ¡.- -•?.• 
effective with tiue,    lue salarie.; of th<    ir:?titu < V ..»-t.i   •• JK. •   •«-.      v.../: ,• 
:.igher than the ce cf pulii« adiüir.i:. trat !••»•.  a    .. . jt.¿ ;   :•,.•.      .   ' ... , -,'.¡ 
salaries up to doubly the basii; aculo -ay r-   t - < .   -.;   *•..,-••,   ; # - « ; 
the Institute's uuti. rltieJ.    Furthermore, *-..'   '•<,. 'iiv-   •• .    •  • * i î-'t.-   ¡. i! -, 
t< vmrds better Workin-; -jf-niitiotu , r^c • r izii.    '• 'i'   ' >..*   •    ;•••'!;: •. •   ••;•;•: 
re-search steff at hich level üIKUI-J 1.: • i< i\.--i->,<-•      • M«-í.'>!.  

¡. 

E»    l'hfc uprlio'iti^n^ .i' ',:.'  ¿_ i   .j. M. .'.,.' 

••• .    A.: jrsr E;TI'W r.eth. ! ^f tptsratloi. ti.v i>-. .  * 
-i; plied  irur.eJiit'.-l;,.    .'•..   l:a¿ t tret", «-.-pj'jir.-"-;,   '• • 
.-•»l'itti t-.  ir.anuf-j-:ti.rii.,, x<iti.- i.j,  -Jeüi^r*    i    'I-    . 

•iteriül.- ar.l LV .'•<•-• .:íí.<- 'u..i thnir .>ffer:1 •, »-'   .. 



i,   ;.).:   i t-.ei    i:'.T.t .i i'i. to •      It,   c'stsu t  Le 
t i,..   -: -,,l.u  -l«-ri-v  l'i''¡.". .'i'TO   involved 

i ij". 

i 

it..-   ;,-„•     L'i j'.; 

fl  .,;...,.     .      .... .  ; !,.,,,:•. t,e;   v,-r.t.L <:ou,   i.'   '••   ^.i-.Urc toe  re/istration 
'"   ",;..,  •'  '.fiwo-iY/  'i',: lt.:    Tcujv,   th.t   iealin; with ¡oreases 

• -¿ :-.( re funduuental nature. 
u.-;     il.:,   '..•¡.i-'--:.   -•• '•'; t'i'-ii. ,   preci.•.'.:!,/,  < i". ''•>-• :^U'-:J'. 

io:e l.ix-.;••   rat. i.V.:   'uv   jv'i.-;t*-r< t.hov will .'.fcivc  as  teat  -ares. 

I,,  .-i    y.  ;,H,,   ti,:  "ouro oteristioo   . i' ti.o- ArCentine  industry haye 
'   .       ".'","   •"•I",,'       .,- +h„  V>r<-e pnt-rrri.if- are  frequently c.nneeted with 

;;u;::î
i:;;"a;;¡¡ììr k;*„ r*i:^;t:u,,technicai;c^erciairdfinanciai 

i'.      Ï4 -,V]IÛ,'MUI ...11 national am,, which are the natural clients of the 
institute, ^m-rally ,K   ..,t  find themselves  in this  situation. 

V).    IOTI has a leo'al department, which studies patent problems *fd " f^U• 
-narrent apartment, which providea the necessary connexion with indu «try.    The 
ÄSfl service rendered, kouCh «till incipient, will be perfected with time, 
i*- p-in otle.-tiver arp to brine industry clcser to Dill and to spread itb action 
Írth¡ ïntefcr of 'the country, where Crcup„ are already working in five states. 

»•o.    1% Institute offer, a service by means of the Centre of Eocumentary Research, 
íicr £ S    intact with the proration manaCement and in charCe of technical 
lotion and supply r.f bibliography. Curvey. ». to technical ¡JJf—^«^^ 
rM*ar*h are -arriad out by the research centres in co-operation with the utd-owtrieb 
írict' níribuíed to form the» and which are its promoters.    In the event a research 
irfrVíal nof Jet be* formed for a specific program, IÎÎÏI undertake, the survey 

i rUveSti:Ítio£! from which may arise the possibility of forming a new research 
.-..-titre fv-r th« purr» ''*>••-• 

F.    technical assistance offered to industry 

,      i,   ni    .-i*-t...-    t¡(   -.. utltutr-, in it:: desire to assist Argentine industry to 
., '       ;  A1 "rij:    - '.. \ , t. . , ..r.-d .-t'f.rtJ t    establish contact with all the 
",    « h-uíín,   *f"-«-i..l..-.ì  a^i.ta.o, vìi::: r.i jht be in % position tc co-operate. 
i i] i: "WIT- iiai/ar^t ír„. L«ir.,   an i«.portant centre of reception of information 
/**•.,. :,,!v!i,>- • i' t«-:.r.i !>••• i'r.i.-. the mest developed countries and of studies^for 

>, ..j r •Ijil'lc 'iN.l'i^'tlV. ili Ar-er.tina^it i- at the same time a centre tor the 
•riviir. -    f 1.- -Ï r.ïc-n    .finance tc the provinces and less developed areas of the 

' ' . Vt .,/" ji    :   ;ii". i.    . .'(il-i'ti  that,  ir. Ar jentina, maximum development has thus 
- r'l'ir. vircertiV«-    u^'ho   :itv if ïîu«n .a Aires and its aurroundlnos, in the 
'.\t..t'   'f buon- .s Áinv, .-ii.fA Fe --nei h'oydeba, along the rivers with access to the 
* .",..'   .;u.rP i'(.  ;. lu.'iriai  icvrl  is higher t»:an inland.    Cordoba, particularly, has 
-. .\7 ''„or,  r-r'-e.t  h .u.M.ri-il dev-1 rment and ci uld make an interesting promotion 
7t-.\r t*V'-ui-  v «Li.- .itate^. "The Institute bears this in mind and tries to 

'•• "«", if  i'ifV..ni."    :    v,   /tutea  i'   the int-ri-r;  this is the reason why it has 
Ï-. !u.od research'ceni»,,  lu vari, us  . I" ici  und will continue this policy of formine 
o.-ntros  ir. the   inUa-ii-v wf.onever pct'^ible. 

•....    A H:-.t ti* foivi -ï. entities which supply technical assistance vi;- IMTI is 
li .vi • ìti-d l e "low: 



{•x)    Uniteci ¡.'aticns  teeixioal ;..-.• ;.-.t-.Lv.., .,.:.._ 
.\ejeardi Centre  f r tue EîYicii. nt   ',.!.,.•     •;  ; .,, . • ; •   "• '     . 

i' pi- je et s  for the  practical uj,.     ¡' .. <r..-.,a-f ; •.;.-       •,.             • 
'entre  for Industrial Deci, n; 

(b) United ¡iati one Educational,  ..Vientif ¡a • i.h  >'u : tora ,     r 
annua]   courses on narine biolory f-r Lotir, ecaericar. univer.; 11     !•,•• 

(c) Bouwcentrun of Rotterdam, lietiierlands; ti.«ár   i ireol   r 
on tv;c  occasions and was instrumental in toe i\ un.iin    i f the M,  n 

(d) The National Industrial Fuel Efficiency f-ervici-   'hiFKh^ 
Kingdom, which co-operated in benlnninc CIPUEC; 

(e) Armour Research Foundation of Chicara, United states    f 
which an agreement is in operation for technical infermati, n: 

i ; i- 

,.',;•• -¡it i- 

-.»'     tu: 

;erw.a,   .; i 

(f) Physikalisch-Technische Bundesanstalt -.f Brauns el ¡we i,;, ti... :•'. i.ra! 
Repolie of Germany, which is studying an important pruci-aiu-ne fur ircani.-.] 
assistance on metrologyj 

(g) the Riunion Internationale de laboratoires ^'Essais de Matériaux   ïKILEM), 
which ©»trusted to the Research Centre of Applied Technology i',,r c, tu;truetic n 
(CWtC)   the organisation of its latin American Secretariat inte rated hy ficht 
countries ; 

(h)   Tilt Pan-America» Health Office» which acts as cuundei to the heoeareh 
Centr» of Àwfciefïtal   Bnsineering, with a representative in its e-eeiitiv*- <-<. mmltw. 

55»    I» these fitters, for HJTI's purposes, technical assictanee.^au.d, \ ,• cpia-a.i as 
rapidly as possible to industry and stimulated by estui lignine, a ¡-ha.' i-.-iati- .n,,¡,it 
between WSÏ and international organizations of hii'h standing in the t.*-ci¡i:< i . i"Mi 
field, allowing thereby an intensive interchant 
technicians* 

:P of :f ei'ti ..a U!,,,i- li.' r.   ant 

5^«    The mission of the United Nations which contributed ta   the t'.rr.M l i, < r   'ih'SK 
serves as a good illustration» owing to the permanent ties which './ero e^iat ¡i;-i.i a 
between this Centre and KIFIS of fie United Kingdom»    This exumple '-u;;ht t-> be 
repeated with other entities and countries. 

ili 



j;-.'ii'L"i.i ::.  nv> -tT-.i ï . OV.ìTKIAI, MYI.A^U 

A.     G'. vernir.ont  "'. °JAíLLHü 

1.      Amono the r¡K.¿;t important, mention :my be :::ade (f: 

(a)    Luborat  rie-    f the National Waterworks and Drainage Zvsrvíces  (Obra¿> 
Sanitarias de la Nación), Buenos Aires,  l^Mi 

(i)    Gupervision of water-supply and drainage services throughout the 
country.    Oversees and controls building material.:  (cedents, etc.); 

(ii)    Edits specifications both Tor ita services and for the materiale used 
in their accomplislunent; 

(iii)   Under supervision of administration of the National Vteterworks and 
Drainage Services; 

(iv)   Has laboratories for eheaiatry and microblolo^ of imtera, wer»all 
chemistry and testing Materials; 

(fc)   laboratories of the Oeneral Serrano Hallway {ferrocarriles OuMrftl 
Belcrano), Btfenos Aires, 1915* 

(i)    Currently attenda to the requirements of Argentine State Rail%fays 
(EFEA); 

(ii)    Controls ita services, especially fuels and lubricants.    Carries eut 
different testa (mechanical, eleetrotechnical, wetallographical» 
chemical, ete.H 

(c) Buildin,: Experimental Institute of Buenos Airei (Instituto Ixferlmental 
de la Construcción •«• la Ciudad de Buenos Aires), 193Ô*   ïhis Institute has 
chemical laboratorios, tests materials, etc.; 

(d) laboratories of the Rational Direction of Public Roads (Oùreecién 
Nacional de Vialidad), Buenos Airea, 1932»   îhese laboratories deal with chemistry, 
soils, asphalte and pavements| 

(e) Laboratory for Teotin¡; Materials and Technical Research (Laboratorio de 
Ensayo de Materialer, e InvestieaciÓn-s Técnicas - LIMIT),    La Plata, Province of 
Buenos Aires, 1»"'':-: 

(i)    '"arrie.; rut service tests  f.-r the Eeparttiwr.t • f Public Works 
(üiniöterie de Otras  Públicas) cï the Fr-'Vince of Buenos Aires. 
levo lops  industrial research, projects.    Their experimental plant is 
b. >-i1ri at  Gcr.net,   Frrvince    f Buenos Aire::; 
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( i i )  v'r.rr i   :: 
•I       .H      1-.  i",  '   :• •       • 

.u :.  r  A : r«. r .     ! 
Ain r   a. t  u:-   ,1, u 
tv.  Vi  :r\   <_"• rri ii. 

(f)    L"torntoric: of y-.ci ,[, ¡t  .• • 
vince of buenos Aires,   1^*?: 

lí- 

(i) Get up  to atitr.1 to :   rvLc<   <.'-.'u 
of the   ittìU   'r-firizati   i.   is.  <•, t-, 

(il) Is the  raedor iabarrtivy  -f t¡,.   ir 
depoß'te; 

T."!. 

!. r  *l. (ili) A branch of YPF, r    .mr;.:-* i.tri    i,ttn-ri¡v 
Secretary of 3u;(   f f Enrr¡-y nu.', l'u, li' (;;. on t.-,rf-; o,   ; . t.r-i    .1. 
Eneróla y Coidr-u8ti>.-lts); 

(g)   Metallurgical Depftrtoent of the ¡„«tignai OHSTCISCìOIì for Atomo 11¡< n-y, 
Buenos Aires, 1955 ï 

(i) Physics and technology of m tais; 

(il) 0ver»stü «tta^urgleal research; 

Chi   Batiönal Zßsiltttt« of Agricultural Technolog» Buenos? Alrcc, 19%î 

(ij Has txperiaent&i piarte and stations throayhout the on un try.    1    n 
decentralised agency  ;f the Secretary of Mate of AorteuHuro muí 

• Cattle Baiting (Secretaría de Lvtráo fk Agricultura y «'¡.nnn'!«. rfn). 
Has its own resource«, derived from a true ou the export <¡f 
agricultural products; 

(ii) Has fully equipped lab ora to ri er ir. C-atrl-r, I-r^vIr,'-»   >•'•' oior»>r 
Aires, and in experimental pìnr.ts luenUd  in "ti rr pr"vin<-r."; 

(ili) Ig fngaged in agricultural research nnd c-^mc rc.latf.fi ih luntrinl 
«attera; 

(i)   Rational Institute of Industrial Teehnolory.    Me hnw x II; 

(*)    laboratory of the Aerotechnics 1 Institute (Instituto Arroti.-nlc-.  » 
DltJFlA), Cérdoba, Province cf Cérdobos 

(l) Under aegia of Secretary of State of Acronautirc (:uen -tarín >\? 
Estado de Aeronáutica); 

(ii) la equipped for control and recarci: rervice ot lannuffieturiiif; 'T^ 
airplanes, and automotive^, ani for th-,  I'.ntiMtior, • r v?hiH.  ¡'   if; 
a part. 
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?,.     Vi.1".vre i i ii..; 

nif.,'.;'•  itiötiLi.:,x 11.;   J r.¡ riJ'.-; 

(a)      Liil^i'uti iy      L'  HL-  .Vi. ci il. 'ir.tH.T'ii. •  •- Í  tho Universi!. rUer.u.;  .'.ir. 

(t)     Lai   rutory a'  the  ¿ch.ol    i' Phyoioal anJ ;¡uthemutic:tl :>ieiice¿  .f the 
national University oi'  La Plata.; 

(e)     Laboratory of the national University » : f CcVìoLa; 

(i)    :.letalluTj3Ìcal research croup,  in eonne::i:n with. IliTI; 

(ii)    Acouetice research croup, in connexion with IOTI; 

(ci)    Laboratory of the national University of the Littorals 

(i)    Structure research group; 

(ii)    Institute of Industrial and Agricultural Chea&stry (fanta fe)| 

(e) Laboratory of the National University of fucwrfai 

(i)    Industrial chemistry yroup; 

(ii)    Structure anaJysis group; 

(f) Laboratory of the national University c.f Cuyc : 

(i)    Instituto- of Agricultural Industries, liendra; 

(ii)    iüninc research rr;up, -an Juan, in connexion with IMt* 

3. There are aleo laboratories owned by private enterprises and Industrial 
organizations, among which the rost important is the Argentine Instivute of 
Portland Cement (Instituto del Cemento Portland Argentino), San Martín 11JT» Ríenos 
Airea, which ¿.o^vea the building industry and is financed by the nmnufacturera of 
that material* 

'^¿b 



'All.-^v: Iti •. 

I.        ìho   Inotitutt*  was   J'' untie i   ij.   Lex;.; 
Lourd cf Directers consiotin;- ci' am' y 
representative tf the Industrial Bui.,: • ¡ 
la República Argentina) and three ritiv. 
Jtate of Industry und i'Iinin- (:'.^crt't-a-.{- 
located at Libertad  1£;>5, Lu"n< o Aireo. 

•ri      , . 
avoei ;  :t 
Í...Í-      vf    ,•' 

.T.t:i1i\, , 

¡i      ''..'''.i 

Î.   !..Ìi,a 

!..   T-, ;• 

!    !'  I 

•r-'t •• i 

•ri    \ 

A,    GmeruJ 

.-•      The Institute's inain s-urcf al' incera io ih--   : i.trLH.U  :.    :'.,.; ,.,•,• i     <• 
luana granted to industrial enterpriser, l-j *.....• i¡,.iu. tri a l. hu.. . ;  !  <•  -i   . r •. .¡ . 
Republic and by the Argentine Nation'o fcan\ (lit:/,    w- .la ;..cL'i. i-.r , riii.-i.    ':i,;,-. 
contribution amounts tc an annual irjc->tr.e '-f ai».uL  ! •>   i .1.1.1 i ¡. .v..  <.,tit.,   (. .-.. ;•..  -, r 
lC per cent of the entire resource;:    i' tin.- lnoti.U.ir;  ti*  i    im.:,   i.    t ta,!., M   t ••. 
fees, services rendered and other ovurctr,  i'r a t<*tal • r .r'.   ; •> • Uli« i. 
($UB1.3 million). 

'j*       Its operational policy io aironi  at   ¡K.'lrir.    i     . v Lvc  .It. lu.a rJal  \r<\ l< >,\..   ar..'   i; 
based on the work oí' a ¿roup of labi-rat v-riv.:, tt-ndin. • ot.•(••(..• i¡'J<.: ill,,- i..   .,.), no: 
chemical laboratory emphasising analytic:'..! a,.-¡.i:-* t,y:  a f.;.;,a !.•••• I  Id   rat« »•,,• 
c-ir.rhasizinc metrology and a testili'- lai .rat  r;,   :' r luiliin    ::.-;i.. í- i • '.    ¡.v.  :¡. t :;. -, 
Furthermore, in fulfilline ita major i'uncti n, .."-icl.  i.- t-   ;r ,.,. t.-  ii.t-r. ..i.   ¡i.   .1.1 
Isvelopment of applied research within the induotr.v,   >!   :,<. lt.-  1:  .. i *.h.     H 

research centres on the lacis rf an a,-.:-' ciatii t. i <. tv/era   li.'il  ••:     ••.'•• i¡ i ¡. <•.      r 
industrial groups  interested in the   Irvfl j.v.»-nt     r rr   ra ¡:. .   v< ! <u . .a •   -i: i -M!,/ 

\/ith their inàuotry. 

•'-.      Besides the servicer and tho- uov.- •• 1/ lüTI'.; Jai. rat. ri..-.:  M", i  ..   I„  :.-i.U< n< a, 
the contribution t<. the research ocntivo M .(.unto 4-    ••). lajua;   :i.;'.   • i.'lii.i.t ¡<t 

¿rom industry anci  i'rerr, IiiTI to a special í'unu  oai;.ata.«.;d  J- v ta,l pa ;<.:••.     '!r.<- 
proportion of Ei'il's contribution can Lo inareaota.  L, v.r.-,  ..i.-d-l  • "<.;-•. ,    .i.t¡. 
the authorization of an advisory comitteu, and ' f the .>-.•»••-t ai--   :>• !. i. « J-   •>" 
Industria y Minoría. 

S«      In addition tu the above-ir*r.tiorit;d fun-¡o, jrivate   u.'Juotr,   !..   a.rr'-r.'   ,/ 
contributing annually to IIITI an amount of at .ut :•. y- :;.i Ili a t    : i ¡t. > r.-...:ar •!. 
centres. 

C.      Of the Institute's resources, £6,1* per cent io  „wasted in aer.^nn-: 
ctonsists of \CQ persons, £75 <^f their, ;.*arkinc at, JI.TI  and   Wj at ti,--.  r-a-.-u- :t. 
centres, distributed ae follows! 

WÍU.I! 



Ti.-ijM-.irUl   jt'!i\' 

• • ::.ini.'Irati',- •   .:tufi' 

i :i :•   'mu  jl«. ii.ir.    ror^nnel 

ira Research centies 

Ich leí 

''- J h'j  ' 

12. Ik 

:i r t!¡',' tu•ji'.nicjuL staff,  ir. changeable pr.portion,  is under contract. 

?'.      Il IT J ha a twenty-tv, research centres in operation;  three of them have already 
finished their commission.    The name "research centre"  is a consequence of the law 
which created U¡TI, and which {¿ranted then, in administrative matters, the 
disposition of private enterprises. 

B.      IHTI itself does net organize teachinc and training courses, but research 
centres have done it,  according tc the needs of the industry associated with them 
und not overlapping the actiTitiea of other institutions devoted specifically to 
teaching. 

';>      IIJTI's headquarters is located in Buenos Aireo, as mentioned above.    In the 
same building are the library and the Eocianentary Research Centre, as well as the 
hall where the Board meetings of IHTI take place and other halls allotted for the 
meetings of the research centres'  committees, lecture rooms, classrooms, and INTI's 
administrative departments, including promotion and financial management.    Some of 
the centres that need a central location because of the nature of their work, 
operate in an annexed building in Cerrito 1139, £C0 metres from the headquarters* 

10»   ¡lost of the Institute's labcrat ;riea and the ones needed by the research 
centres are located in the "Miguelet«" establishment, vhieh has an urea of thirty 
lectares, located en Avenida tior.eral Paz between Avenida de los Monetituyentei 
and Albarello^,    There, building previously applied tc military uses have been 
adapted for laboratories.    At the end of I963» 5>7CC square metres were in use for 
physics, chemistry, testing material, etc.   Offices and libraries occupied 
6d0 square metres;  Services and werkships, 1,XC; und stores, £,7C0. 

II. IHTI a]so supports l'arine Biological Utaticns ir. Puerto Deseado (Province of 
¿anta Cruz), and Ushuaiu  (National Territory of Tierra del Fueííc and South 
Atlantic Island:;), ior whose technical guidance and management INTI, together 
with the Facultad de Ciencias Eicactas y Naturales of the University of Buenos Aires, 
thr: Servicio de Hidrografía Naval del Ministerio de Marina (Naval Hydrograph!cal 
Cervice of the Navy Department) and the Government of Tierra del Fuego, has founded 
tiie Research Centre of Marine Biology (CIBI!). 

1¿#    In addition, two- more research centres have been founded in the freinée of 
Córdoba, jointly with the National University, for metallurgy and acoustics, ma 
another one in the Province of San Juan for studies on minerals» 

13. The purpose is that, as the research centres develop and some of the« be cone 
private entities beioncinp exclusively to the respective industry, their location 
close to the laboratories of the Institute and to the other research centres will 
help tc create a favourable climate that will permit them to develop in a more 
economical way and in el ser relation with the other centres. 

III. \s new staff is incorporated,  IKTI ¿ives particular attention to their having 
the opportunity U  improve their trainine and tc acquire experience outside the 
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--• untry,   accrût,    t    cc.   I,. : i v ; ,,,-, ¡ -     -. .;;v   • #       -,     . 
;'-icilit ito   f« r tri [;.; t,   ;': re i.- ¡.   _•, - ¡.t •• ;, 
it.'   reJ'-arcn centre.,  pi' viri   »,  !.-• •  , . ,..        ¡,. ,,.  .;   • 
contact   t     bf ¡..nii.t'.'.iii'j ''  ni'.    .i:.ii;. ;-, ,   • . .    '   .'.,'•'. 

1%      IIITI ha;:   alü    helped  t-     le-iiitu-   ; .;    : • .-      ,    • 
experts   affiliât».i wit:, intt rnati :.••] :  .;,.-.    ,, ;, '...'•• 
institutions.    Fi.ll: win,   tnut   plan,   a  ¡xcx^r    [  ,   ,','.',., '• ' 
in udiiticn t. the rr up  IYVL. the  Interr.-ui i .-i   ;   i   lr'. j 
v-.nnected with the Centre    f Frcauetivit    e»  nr ,'-M itn    •• 
conventions that H-JTI ha»; erctnized U   heir H.   re.u-ur'- 
,-n fuels   for industry, which  teck place in".Vpt«-;..Wr" 
pclluticn,  in Octt-ber l$6k. 

Vt;t IV.:    - 

¡,    'Ml-i    In. 

.    '     i : .     i .   ,i . . 

1 • .: L> i;   i !, . *     i  • 

i'il'M.l.'    :i.    !•., 

e    .li' ] il i-i   : !   , . i, 

:<       n      it- 

10.     IOTI is  in contact with und revive;- teduiicul as;;i;aanof  fia 
institutions s 

i", i 

S,a)    The Tecnnicul Assistano.- N -n- • . r Ti-.   ";r.it. i ¡M i n.,, -..- ;.-•   -...¡¡.¡t..,   ¡, 
aranizine the Fuel Utilizati n fcae-'.rrdi .'entre  (.'IH Ei');  planrin - nr. r"•.. .-. Y. ,'• 
the practical uce -f sea-wct*d:   and making it t.. ..-.r.illo iVr fri.   .--t ;.i. ,. ..f,    -•,. ,,   t,.,. 
H chschule fur Ger.taltunc, Ulm, Federal Reputile ; r Germany, ti. , tve hi.: -uivié'e i". 
the Research Centre for Industrial To:-irr.; 

(b)    The United Nati'.na  Educational,  .ñ.-ientific nn«i Cultural. - r -.i.UaU  t., 
vhich supports the annual courser; on narine ri.-],,-;,- y,,y I »tin •Vr.t-ri .-.r. univer.-i.tf 
students; 

(e)    Bouwcentrum c.-f Rc-tterdam, »I--ulani, vrìv -;e Tiirect r, ¡-n.-. .lit; van E'tjtl. ,.,•, 
has twice visited Argentina and helped in iYund Lr..- the h awc.-nvrui. -\r <-ntiiia; 

(d)    The National Indus trial Fuel Efficiency Servie, td  the Unit*- 
which collaborated in launching TIR'EC; 

. »fiiii it., 

(e)    Armour Research Foundation, f,hica,- ,   .nited ;:tate 
an agreement is in •••peratii. r. for teohi Leal  ini' r. atl t.: 

i\i ' ¡'i "i, 

(f) Phynikalíjyh-'rechiii:;f;h^  Mind<-.:ai.jt-ilT    d   Braun;:-'! w..d- ,   i - - i»- r--. t   i-.-n.Mi-- 
'-•f Germany, whiah is studying -'«•?• ii:d-ertant r r-   ra¡rjr." í'< r t « •• •:.* i i • -• - !  • il  ¡i. 
-.être-le gy; 

(g) The RéVri-n Internat iunuk- de- J.al,.,rat ina: D'E^aj:; de ." at/j-iau;' • klirî'. 
which entrusted to Oil AC (a  research if-ntr- - f  h.Tf) t. h»; • r- ••».»'••••(« :  -.    "  it.- 
latin American Secretariat,  í'ern.^'i by ei, ".t e ni.trie;:; 

(h)    The Fanaiíteriuar. Health 'r;^rii2atif r. v/.- ic:   a-jt<; a:: :.elvi::   r ' •   +.i •• 'îentru 
de Investigación Je In^nierla A.*r.r. ient^l,  - ..¡  h.  a rr.err.l.-f-r- • :   it:;  •• í.;.itt,*-.., 

1?.    The  Institute also gives  facilities to studenti: f.V thi.; (r «.•ther et.untri«r. 
who hav« finished their university studies and wish t-   dc t;.«-ir tn«.-::.,. 

10.     IHTI,  through ite  centres,   is  enta ilea in t:.e   k-vel- pm.>r.t    í'  .,t<-  ii'ii w. r»-., 
v;ith about 3C0 industrial enterpriser;  prorrarrir.i;.; vit:   ti,..- iah' ruv r,,   r- i  ';--. f. i:._ 
Materials and Teclinical Research ;   the indu:: tria]  hani-. M   t;.'.- Ar -F-I.-. ir >• ;-•:. .r:i-; 
the Argentine Hatlon'c Bank;   the Jch-cL:  >,f ¡-.::'j-:t :=r.d ,:<,t-.r-r.   .--Ai   .-   .   ;-.r.:-ir.'-i A 
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. .ì-'wito .-ture -ti/:   ' Lv/ I Ianni•.,  Lì  the University of Buenos Aires; the School 'f 
:'.-ei-.i.':try ar.d rhan.a.^y .-f the national University (f La Plata;  the Institute  cf 
atr.cï.'.-itic.-., A.t.i-.n n;y ani Physics of Córdoba;  the School of E::act, Physical and 

;;-ituí-il Sci-novs,    l' ih.- ¡iati  nal  University of Cordoba;   the Minine Eepartment  cf the 
."••h ci < f En-incL-rin,;  . f J'JH Juan, of the National University of Cuyo;  industriai 
•:i/iir.r«.-iv.  -tri as.;, ciati .n: ;   the Argentine Association of Productivity, with about 
:.-.(   members;   aisl the Argentine Institute of Materials Standardization  (Instituto 
Ar» entino   ìe Racionalización de Materiales),  adapted to  INTI's policy about 
research centres and lias 7'.'; members.    This last   Institute is devoted to 
standardization in the Argentine Republic,  in which it has been active for 
twenty-five years; and it is associated with the International Standardization 
organization (ISO) and with the Fan-American Cciranittee of Technical Standards. 

B.    Research centres 

19.    The resear<:n centres currently existing are listed below with a brief mention 
of their activities. 

Itesearch Centre for the Efficient Use of Fuels 

1-0»    This Centre was founded on £0 April I956.    Its activities include! 

(a) Givinc advice to heads of enterprise.» about the tmyg of k^roving ti» tt»* 
of fu« Is 1 

(b) Offering Its Retobara a free servia« of ftuty ma nftlttttMno» of factory*« 
thermie installationsï 

(c) Co-tperatinc with nanufaetwers of «culpMut» bttrntrs and aftflhlwMi 
related to the uae of fuels} 

(d) Er^urarinc the raising of the level of kncwladfe of the natter» náfam 
the staff connected \tith this prelle»! 

{t-J ..rcaniuin,.: shirt training courses, lectures, etcì 

{£) vroar.izJ.iii; industrial laboratories; 

(c) Carrying out working and efficiency control«} 

(h) étudies v-n maintenance of facury's tlieraic iaataUationg| 

(i)    Studies m saving er iuel ( 5 to £5 per cent), ee.«iy to carry ova tey SSMMRS 

tf ¿hurt-term pay-off investments. 

(4)    Studies i i problems of conversion to natural gag} 

(k)    Thermic laltu.ees. 
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Research Centre of Fats ^nd 'tin 

-.1.  This Centre, which w---: ft und e J ct. 
activities: 

I r; ; '  V 

(a) Renewal and standardiz-tinr. rf industri«.-:: •..-j   k-r'v»!v 

(b) Setting up extreme limits standnrje  f..r -_•.- -h tvu- -r    • ; • 

• h   1    ^      ^Tï   "0r  °ïï   !°UrCeS   °f  fatty   F^UOtB   :iî.J   improve   te,T.r.i.,U.-S that are new being applied in the country; ' 

(d) Study of contents of fatty miter i-il in seeds; 

(t)    Study of a cheap and simple method to reduce sampling time: 

(f)    Study of fats and determination of their tendency to ••"idityj 

«* JíLfTVÌI^*^ 
ef îf* OÍ1,    InttreSt ln Certalrj forBk'   \*nc*lycerld«s, afidi nitrilos) of óleos tea rie acid; *       *- * * 

(fc) Procedure for discovering adulteration of vegetiti-  oil« with nnim;i ;  r,t«¿ 

(!) Method te determine the "feeds" in linseed oil; 

(J) Classification and characteristics of different types of ta31nw: 

(fcj Use of vegetable oils as lubricants in metallurgy; . 

(1) reparation of plastifiera origli»ted on vegetarle LII«; 

(•)    Utilisation of remaining residues at fcctton of tankr. cf linseed oil, 
s-on flower seed oil, peanut oil, etc.*. 

(ft)    Research on new natural sources of fatty products (turnip, eurm»», 
thistle, white seed of palo borracho and others). 

Research Cantre of Metallurgical Manufacturers (CIHfcj 

22,    Thi« Centre was founded on 17 April 1959.    It co-operate ir. «rivi«; u...-hr.!'••»< 
and technological prob leas of small and medium-sized industrial entoririfes.    ''IMI-: 
aims to reach its objective through three croupe of Independent tut related 
activitiesi 

(a) Courses en every natttr concerning the erganitati©» of imh 
enterprises; 

(b) Gomflesentary and correlative to the foregoing undertaking» previdi« 
advice OR industrial organisation in those riras; 

(e) Promotion of quality tests of raw materials and manuf^it-¿rei pr-viu-.-tt: 
jf these firms.    For that purpose,  IHTI facilitates iU laboratories. 
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The Kri Jcund-aticr.  cc-opcrates with CIKL,  by granting a  substantial  ^contribution 
fcr the  üttairjßent uf the ubcve-mentior.ed objectives. 

Research Centre cf .-.U-Iied Technology in building  ''CITAC.i 

23.    CITAC was founded on 10 lecember 195^.     Its activities  include: 

(y)    Analysis cf problem related to structural ror.cretc  in fcuenos Aires: 

(b) Recerneendution of approximate proportions for concrete, according tc 
materials availablei 

(c) Devising the right experimental technics for ncn-destructlve tests on 
concrete and reinforced concrete structures,. 

Research Centre cf Structural Standards for Concrete 

2k.   This research centre was founded rn 27 October I96I to study and edit a 
"Project of Argentine Regulations on Concrete Structures".    So far, tos Munueri.pt 
of the project has been finished and Is being printed. 

Besearch Centre of Marine Molare 

25.    This Centre, which was founded ou k May i960, pursues its activities in 
Buenos Aires and in its marine biology stations in Fuerto Deseado and Ushuaia. 
Among its projects arei 

(a)    Systematic research on the so-called "giant sea-weeds" of the ratagonian 
coasti 

(fe)    Learning about the sooplanctoft and phytoflancton which surround sea*ve*ie* 

(e)   Study of conditions ««Ser which the sea-weed develop» (salinity and 
temperature of sea-water)j 

(d) Sumer courses in IWSl's Marine Biology Station In ïuertu Deseado, 
bravi nee of Ganta Crus, for latin American professors and fellowship members, 
under the auspices of U£i£SCC{ 

(e) Fnysleal-chestieal study of «ea-vateri 

(f) Marine biology («facially fhyto, Zooplumon ani giant sea-weeds)} 

(g) Cnemlstry of tea-weeds} 

(h)    Plan to use the tea-weeds in Industry and for animal feeding (IOTA and 
IWPt agreement). 
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r.-vearch   .'entre     :'  I.eu^i.^r 1-c; 

26.    Th.c  I-ft  tut.on, uh: ci   v.-io   :   i.   :• 
I'  jtudy and re-iear^L      . jratjpjt.   i\<". .1,   ¡   * -     .   •. 

.ucjects  lead . .-• t.   ti.,,   j^iwc *- •        :   •... 
present  pre gru,..:.e  cviui.-t-     í  tv,-    • ny   ; 

(a)     Tannine with a   »\ r:¿-..;,uti- i.     i   ;   r     ! i.   ,:, .,.   -.,.).,,      •,  .    . 

(fcj    Tanning in n-lvent ¿ysttrii.. 

ProjetIViw Centre >f Ardenti--* 

cl,    This Centre was f-ui.ded • ¡. _<     •»•...   :••( i.     \<    ¡ ml, 
operation Plan arree-i *.n in • et .ter  i-/ ..   ry t..   ., .T-t •,>'..   ¡.     . • 
y Minarla, the l'r.ited ¿iatiens ;;p«.*i¡ii funi an i •. •• i,* »M   .1    ¡ 
Organisation, to incorporate pruuetivity t.. •:.» ;^..-     .. , ;r¡li. ,  , 
:cuntry'3 professional und bujit*js ¿truetur«-.    i*,    -M !•.'• '•'",.',..     •',.,....,.„        ..j 
iii Argentina, «tr.d the introduction Lì n^w   •;.   , ,.-. i,j;4 ;t    ,.;  ;  ¡r  •. -t   ,   ',»'-, . 
entrepreneurs, cü-eperates with L.T1 in vi.e   :r. ,t.u.    :    '•'•'.,   !¡ ai   u.i'i   ¡tin 
i'e»r*€e and encourages the creation a' product.vit} Mr.:t.   -¡»t..!. ,'..utir¡..- 
devoted to uninterrupted research c r. p„; itit  j,-, u-rat¡w  ¡-.f r. •...«.. t.,. 

Eoeuaeatary Besearch Cen|r« 

cô.   The »ötlvitiea of this Centre, founded *k July ïyCt t -ivv  ...  ¡   11 v. •, 

(a)    Providing, in a wide and rational vuy, t^.thn, ••;•  in! r   ti 1, ¡nr M ¡ '''i 
for the nation»s industrial development} 

(b) Contributing to the spreading cf Urcuv ]«.^ic-! jail -»t 
within reach cf Argentine technician;' all tnt- r.cjin.- î .-i ••>. i u s¡ 
worldî 

¡' ' 1 

(e) fttfeliographical lnfontaticn; 

(d) Fhütjcopiec cf d  :«uir.»ntJ   f• r r^r.k-r;; 

(e) Inter-library iii.i-.a^e ,'witi  antral;;-.t-n 'i..i»-.'.; 

(f) Information fronì nutic-nal und f vit% «r.t*ítf.r ;.;<•• ; 

(g) Informative bulletin with bitli'vrai.r.i-ui M.-.-.   *; ¡ . . : • ; t f .-it.wi 

(h) Outfitting for reproduction < f tit il . rxxui"-\  i< y.. t~<.t, •.:•   -, 

(i) Translations; 

(j) Flan to furnish the neoeâsery même to trir.,- -jf to #»i" u,»- »*•••»»? -••< 
librarvi 

(k) Subsoriftion to magasi r.*¿: i 
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i.     "or ir.i; i. cf¡:.er.t    ï o  t Lt i L  jrapny -..i b ibl-.ographies   in order t.,   localize 
•i:. J   Lder.tify technical 1-cuœtt.t iti n: 

(i:J    Librarie.-  u, r;,,nwip;n¡r.er.+  irr. .•c-ier.t^fic and technical institution:;. 

Research ^entre of the Rubber Industry 

oc <j.    This Centre, which was founded en 51 July I96I,  contributes to the technical 
development of the rubber industry by means  of analysis and testing of raw 
materials and finished < r semi-manufactured products.    It can be extended by 
Incorporatine subjects  for study, research,  publishing, training of specialized 
technicians, etc. 

Research Centre of Mineral Industries 

50.    TL« activities of this Centre, founded 2 August 1962,  include: 

(a) The washing and cleansing of fatty clays and kaolin for special uses? 

(b) Extraction of sulphur from lew-yield pebble and aluminias, starting fro» 
non-bauxitic ores; 

(c) lests on peletyzing ana synthesizing of »anganiferous ores; 

(d) Chemical analysis and metallurgical studies to serve the mining, 
metallurgical and pottery industries. 

Bese»rcfr:Ciintre of Indas trial finto 

31»    This Centre was founded on 12 December 19&.   Its activities are spreading 
and promoting the knowledge of systtra&tie training concerning industrial decignt 

particularly through the following ways« 

(a) Contests of industrial design; 

(b) Exhibition of industrial design; 

(c) IMseua of industrial design; 

(d) Teaching of industrial designi 

(e) Meetings tor the diffusion of industrial desigaj 

(f )   Permanent exhibition of samples of industrial desigßt 

¿tructura}. Research, and Analysis Cer.tre 

•y¿.    This Centre was  rounded en 10 December 19& with the co-operation of the 
Jchool cf Engineering ^f the University of Buencs Aires,  aiming to solve the 
problems posed in the calculation cf tnwer structures.    Their working programme 
consists cf the follcwinr studies: 

-334- 



)    Standard  íYr .;.ea.-iir ir,-   i^ft   ; ;• 
tiie jtrueture¿  and t<_ cerve ^    ^ U'i;'    ;Vr    ;, 

'b) Criterion for the roj-. lutin   t    i;        .,..*• 
rietnodr;; " ' ' - '   :- 

(c) Possible uje of ele-.-tivnic C;P,; , r.   -u. i   -.. 

(d) Comparison of differei.t answers ,f tu  rtreoyt; 
f I'M •* ',;¡v.;, 

Search and Information r^re fcr Eul1di.r TnJu>;trv , , „_ ^    ^ 

32.    The purpose of this Centre,  founded ,n ¿ January W,  5,  tl . 

4     +J*L  ,°mote and carfy c^t technical, «corami- and s.vi-ii   •<-•.<;   •      , 
in the field of building and housing; ' ta'"^   ,nd ''"^^ 

(b)   Co-ordinate and disseminate the information resulti,.- fr-« tb ,. .tudi.»«; 

(e)   Give courses, directed to managers, executives ma forerà   ,v • „• • , 
organization cf production within said industry. '      U' t,lt* 

IM« Ceniti ima founded on the basis of the BcuMfiw»t*.vm ,-*> o «.+    *        , , , 
a renamed *ork of rebuilding in the LtherÜf Rctt-^> whtó a^«v"i 

mmtm Stfitre of Kathftlcml Te^g^ allied to iMin^ Mana-„„.„•, 

H^ !ï* MJ°fu°Weative ^ the Centre, which war; founded on i Marci, 1*5, \* *u 
?ÎT? ? Ì   the practical use of statistics and operation research, which *Pi lie, 
tm most advanced techniques to solve managerial problem,.   Thr n.,; ^ ír. *P< i- 
these technics on behalf of different enterprises and h.«: r..mir.nt.>,i H *VmitT.^"' 
to rai^e a r-enra of the industrial potential of th« - untry.  '   '"""' 

35. This Centre, founded on 20 March 1963, offers a service of c. ntr>-1 ty nwirr- • f 
nuO-iestructive tests and §ives advie« on welding, feasibility ,-,f w»*ldin/' ".rll* t*d 
n*t«riala and techniques to be used« 

Guard. le§eareh Centre of Minara la 

36. Hit Cayo Centre vai founded on 16 aprii I965.    Its in«e-dii*te plan of works 
includest 

(a) Contact with consumer:;  of different types of talcum, tr   loarn the protiw. 
related with its utilisation; 

(b) Visits to mine field.;  in m-duct^n, and ^xtrv-tl n • f n-orf-cot,!,ivo 
amples of their products; 

\c)    Washing essaya on eü :h retreuer.tutivf- ty^e <. f Vi.!:«:.,   .:!o:Ur- - r 
-'.ap-stone, in order to obtain products of higher ^u-ility. 
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¡•.ftalliuTJcui I'.b»eurcn   "entre 

¿Y.    Ih« ne;; Contro va.,   fcundeJ  ... 1 July 1*0;   it-  programme c-.naist« of: 

,-ìì    "nttir • un a  frmulu that üh:uld pernit the r. recast    f nechanical 
ld)    ..ottn.   un      iri.^x it    cheKical ccmpocition and 

:;tren,:th and h^r-Jne^s <;f crey eaot-ir.T., ^"ru 

thickness tf the partj; 

(b) Formulae for the calculation of powern and stresses in mechanical 

treatment of plnatlo deformation; 

(e) Formulae f-,r compute the strenGth tu «fragile t*«W which could 
permit forecasting the results cf tests accomplished with digèrent types 
concentration factors and at different temperatures. 

Acoustics R«a«arch Centre 

». TM* <**» ». *»« - *rs^^-ASSs^ Sw* «*. Bmrwf»cturine industry of acoustical apparaxus ana »u*«**.^ 
among othera, the following testst 

(,)   H*»«*, m «ho «*r, «f th. »sorption co.fftol.nf of »«»UH. 

(b) H.Mur««nt, tn teunlui« «ni weption oh«*«., of Mrtel Uol»tlon 
of p*rtition••'»lis 5 

(c) Measurement, te t*« of it*!*«* tmwa» of mwml afcsorftiGii and 
acoustical impedance. 

In »Mitico, the Centre will •<**» portale ¡^^^i* 
¡¡to th. following determinations»   UMionbetw«» f^^^^L1^ (imê 
reverberation, frequency response of loudspeakers and microphones, ana poxar mm 
of transducers. 

Ratine lhftft.1^. of Materia standardisation (ipf4) 

„* A 4« T»?T«« -vHrv of research centres on £3 July 19©!» this 
39.    Incorporated in IOTI a *'"Jy.^"•:rBkfl in tht f%eu ot standardisât io», 
InÊtitwti&n has b^eu carrying out important tasKs in tne "*f* u* 
stuping and remarking new standards and reviewing the existing. 

LA     iBftM occupies the position of temporary onerai Secretary of the ******^ 
feLsitt« of Technical Standards, whose major objekive U to put atan*** " » 
P^riean Sv*l and, in last instance, aid ceraia! uní ^j^int#rc'mßg# 

Intatto tonica.   The'centre has published a «ew Cata logué ******    w ^ 
correaponding to 1965, which includes the standards in force, under it«4y or unier 
revision. 

Research Centre of Ambiental Engineering 

1.1.    This Centre was founded on lb November 19Ö.    I*3 activities includes 

•i)    Evaluation of atmospheric pollution; 
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U)    ' r,:uni::uti_r. if a   lai, raUr 
in lluticn; 

'i ^'i':.! L> 

I'.-'.u.]' 
(c) Trainin: of technicians at ur.ivr. if.   ;;:v  . 

(d) Flanc  fr ci^oMnj on atmospheric r, l]uti,-i.. 

Research Centre for the study <r P,-^^  in t,     ;,  ,       ,_ 
'     '    •'" i -im i   pt     .11,,.    !••;, ,.;.   jr..Il,,:1 i 

te. The activities cf this Centre, which ^  funded ,r v ' • ....   • 

celunol;^105"1^ °f "   lab0rat^ f0' Fl^ical-ôhemic,! t,,t,  : r,,,,. , 

(b) Chemical studies of national woods, paper load«, ;;Luini<, .-t... 

i.i-11j- ¡i. • : 

i ti 
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APPEIIDIX I 

PERIODICAL PUBLICATIONS ISSUED BY IMTI AM) THE CENTRES WISER 
ITS SPONSORSHIP, UP TO SEPTEMBER Vtfk 

Published by 1CTH 

Review (published by the Documentary Research Centre) 
Monthly bulletin 
Scientific and technical publications 

Published to research centrai» 

noaufBentary Research Centre i 

Bibliographical bulletin 

BftWrfft <*!**• Qf ItoiaB BioloCT« 
Informative bulletin 
Scientific contributions 

Research Centre for the Efficient Use of Fuslgl 

Proceedings cf the conferences 

Research Centre cf Applied Technology in BulMi&Et 

Technical publications 

Research Centre of Industrial lesinai 

CIDI's news bulletin (monthly) 

Research Centre Bow/centrum Argentina t 

Proceedincs of the conferences 
Technical publications 

Productivity Centre of Argentina; 

"Productividad"  (monthly bulletin) 
Productivity documents 
Technical memoranda books 
Technical«informative publication« 

Argentine Institute of Materials Standardisation t 

IRAI! Review 
Informative bulletin (bi-monthly) 
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.vín.:;;r 

PAPERA FJBLIÒ-ffir,  BY n7DkK,  Tili! ,V, ! "1<1 L-:¡;-; 

Aythtr 

MI 
Urite, B. 

Diaz Blasco, K. and 
T. Rique 

Figu«iro, I*«, 
f• fiifU* and 
H. Dial Blasco 

Rique, T. 

Fiaño, E.M,, 
A* Zañetta and 
T. Rique 

Diaz Blasco, iï., 
H. Mouadiroff and 
J» S» Qmez artero 

Finte, E,II, 

Diaz Blasco, H. 

Iit.lt 

"Prt-ducti"ity and teehncl,cical 
research" 

"Recovery of an industrial by- 
product!   sunflower wax" 

•Uli I, i,, f 

"Mirad r",   r¡,,.   n,  i^i 1 

Vili" latin Amt-r'h'ai, 
C -ncre^; <f niemi;;l.r,v, 
Buenos Airt*ü, 
3ejj Lembér ly ._ 

íev«lop«#nt of new activities in        Um 
the «rid and semi-arid regione of       mmmmm 

the country!    industrialisation cf 
the pin« nuts (¿atrocha oaeroearca)" 

Problems and solutions in the td«m 
industrial fro ce s e   'f rr.amtfacturinf, 
rubber freía the Espina Coruna :;e*d" * 
(Oledltsia arcirphoide:;)"      "** 

"Argentin« weeds í native Ct-riferae"    Idgn 

"Radiation cf rice tran with (Jarana 
rays" 

* 

*fB«»ical and technological study 
of conifera« aiming at usinp them 
in paper manufacturing" 

"Quick method to determine the air 
content in tmrmrim, chorteniRf« 
and mayonnaise, etc." 

Kill, UM 

teviüta Arp* d* dennm 
y Aceite:; 5, HU   {l(/,'j) 

Centre cf Fats and Oils 

Crespo, F. 

Crespo, Fi 

"Study of a new n.ethcd t(   detect 
pollution a(*ent;; in cu:;t.rr •"'!" 

"The constitution of Linolcic 
acid derived fv,^    liv.- • ii" 

I«;Vi,:;ta Arf.» dp  'ìra.vi 
y Ac«--it':."; :   ¡^,  ;. î ,   • /-' 

» it:f-» i_i    -'if   • ^ ' 
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Lat:.' r Title Fub lit; lier 

:"<yirr.h r'entre i   ju t.; 'm i fi Li   (continued) 

i"re::p' ,  F.   ar.d 
. .A.   ; 'acchi 

"rt-jp^, F.  and 
H.A.  Macchi 

.".acchi,  R.A. 

Crespo, F., 
R.A. Macchi and 
I, Gallardo 

Gallardo, I. and 
I« Same h 

Gallardo de Kuck, 
R»A* lacchi and 
P. Crespo 

Vtudy t:n hai- reuizaticr. ,,f fatty        ICen:    £,   97,  19^0 
.-utstances  in the  presence of 
mercuric acetate 

"wethjd tc detect the addition cf 
margarines in cotton seed oils" 

"The Vizerr. as:;ay applied tc 
Argentine olive oils and mixtures 
with different seeds oils" 

"Preparation and analysis of 
Clyceride monoeleostearate" 

"Method to detect the existence 
of animal fat in vegetable oil«" 

I#f   *Stwlies on thermie polymerisation 
of derivatives from el^oatearie 
acid, I-polyaeriiation of the 
I»nonog.lyoerid«', 

Idem;    ¿> 6o> ^l 

Idem;   ¿, 6C, I96I 

Idea;   ¿, 76» 1961 

11 ¿, mt 1961 

ito'  à» 5, 10e 

Reaemroh Centra..far 

Porta, -li. 

the If fiaient Use of...fwilf 

*RÍo Surtió and Argentine railway** 

Fernandez, F.J. and 
¡U Lehmann 

Salvador,  I»* and 
D, lombardi 

lombardi, D» 

Salvador, L* and 
¡i» Lehinarm 

Salvador, L# 

Lelunann, M. and 
F.J. Fernandez 

Pt.rta, L.D. 

"Formation of steam from 
condensate* 

"Utilisation steam produced and 
recovery of the condensate* 

Revista "Energia 
Industrial* HeWltes« 
196O1   pag«s k$¡k9 

TAf t     KoV./tfcC.   I96I 
pages 50/52 

t   March/April 
'» page 55 

»Recovery of heat in an elrotäreütie lêtmî   Ay/ifum 19& 
papi 5« gine fiant* 

Hm 'ïheraic sttsdy v£ a factory ©# 
foeda* 

"Recovery of loit heat* 

"Use of natural gma burners" 

"Gaz^enes applied tc bfiler¿" 

j   July/Aueust 
'» mm 55 

Conference of 
Industrial iueIs, 
Buenos Aires, IX» 19É1 

Idem 
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Author :it. 
li.      r 

Research Centre fur the Efficient Use v.p yw±¿ 

Salvador,  L. 

Leikis, E. 

Porta, L.D. 

Daœbftrdi, P. 

Evaluation • f the  at;:.  .Tl^ri : L   ¡ v [•    ..•• • ••: • M- 
prlluti.cn problem in Buoi/ ü .div;"      f l'uVr' :..'... ,' 

''t: :  ;;p..i-i'i •    < l lut ¡OK. 

>\:t, 1er   1  -i , ' 

"Formation and elimination of j,\n 
polluters in the ccmbu^ti. n procer" 

"Air pollution by steam 
locomotives" 

Wen 

"Domestic boilers and atme spheric       Idem 
pollution" 

asrnreh C»atre of terina. Biology 

Ringuelet, R.A., 
A« Amor, II. Magaldi 
and R. Fallares 

Jensen, Arne 

Ringuelet, K.A., 
W. Cloni and 
P. Buckle 

Ringuelet, R.A, 

Pujáis, C, 

Bernas coni, I 

Bcltovckoy, I« 

Halperin, S.R. 

"Ecological study cf the intertidal   "Phyai;;" (Review) f;U 
filma of tuerto Deseado" 35/r>3» l'.'tfi 

"Industrial use of marine sei-vroed     C1BM (February lyfA) 
in Argentina" 

"Preliminary examination of 
iliofaune distribution in the 
intertidal mud of Puerto Desead • ' 

Phytic XXIV, (//, 

"fcological study in the Patagonian   Phyeis XXIV, '"'/, '/:>-l.oi 
coastline,   the supralittural fl<;or 
in the eatuary of the Deseado River* 

"Catalogue cf Rhodophyt" quoted 
for Argentina* 

"M 

Rev» Arr. Miueui:, if 
Natura]  .iuiencf-i;. 
CS.  Bet. 3  (1) 

Bull. » f ti if kn,. ¡acrocyttis Fyrifera^ 
penetration In the estuary of the      Botanical ;>cU-ty ¿¡ 
Deseado River" (?-5)t    I0',/U£J 

"ferknaster Census Patagonicus, 
Rew Argentine subspecies* 

"the littoral foraainlfer&I 
lâ©coeno#ee of Puerto Deseado" 

"îîarine Cianoficeac of Puerto 
Deseado" 

îàmï ÍÚ> ¿ïifcVU i'/Jc 

Contribution:; fror, ih« 
Cusí iman Foundation fur 
por!¡ínini"í'fr»t]  Re;:ear<:hï 

Rovi.;!': "larv/: - : •x¡'iv 
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ÁUt/.M" Title Publisher 

Research Centre -f Marine Biolcry   (continued) 

::CU:J;:U1,  'I. "Reproductive morphology of 
antarctic kelps" 

"Botánica Marina" 
(Review),  1, 21/2U, 
I963 

Research Centre of Iechnol:ny Applied to Construction 

Eurgoa,  G. 

Bur^oa, G. 

MAccre¿ates available and nature of CITAC, I961 
works for concrete in Buenos Aires" 

"Adequate dosage for struct' fai CITACt 1962 
concretes" 

Research ana Investigation Centre for Building Industry - Bouwcentnan Argentila 

Van Ettinger, J*. "Decision in buildine" - lecture 

Van Ettincer, J. 

Van Ettinger» J. 

ABOÄIIffi BOUWCQifSUIî 

Garcia Olano, E», 
htl\* Oüsparotti, 
R« Humar, 
M« Litwinczuk and 
G.J« Hotenson 

Vapñarsky, CA. and 
G.J. Kotenson 

"Towards a habitable world* • 
Lecture 

"Building rationalization* - 
Lecture 

"Birtetory of Planning, SoHiânt 
and Housing Institutions* 

"D^mofTûphicaî data in relation 
with housing* 

"Research methodology cf housing 
needs* 

Eraduetivlty. Cintre of Argentina (CXk) 

tasalie, G»M. "Productivity problems" - Lecture 

Lasalle» O.I-I« 

Jiicrcinoy, H.E. 

Jasminoy, H.E. 

"Safety, a Bevelopaent factor" - 
Lecture 

"Active methods of industrial 
training* 

"Enterprises and development cf 
the human factor" - Lecture 

Bouwcentrum Argentina, 
1962 

Bouwcentrum Argentina, 

fiouwcentrw Argentine, 
3¿6t 

Bow/centrum Argentina, 
19è 

Bouwcentrum Argentina, 
10& 

Bouwcentrum Arcentina, 
I9Ä 

Idem 

Idey 
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Author 

Tv ductivity Centre if m- -entina   (eli.)   ^ -ti ;, 

iieier, J.H. and 
E.G. Bendin^er 

Heller,  F.A. 

"Productivity :.,-'.J-.;í\-:-, 
ccttcn-s riunir.    :..illj" 

"Mutual aid,   .:. urce 
development" 

i.;.'». íTi'i. 

Research Centre of Leather Technology (ciTEc) 

Giovambattista, H. 
and A. Sofia 

"Process of chrcme tannic:. Jtudy 
of the cinetics of the mechan Um ' 
based on the external fase 
exhaustion1* 

Bimrch Centre of Industrial Beslm (CIDI) 

ïedtsehi» ?,     "What is industrial desicn1* 

Uribe, B» "Culturt ani industry! 
manufacturers' resfonsibility* 

al-   .•),! i:>>   A.-.:, ,.¡-it Í, |,      f 

lt;:ith. :'   :':n r,L-t.;    ,-;d 

toi-hul.:ian.;     IM-VW-W,    >, 
It0.111,   !>=.. 

^:i"t -it    ui      i" t !.••   j-i.-.-1 

Inli-ni'iii- ml  ï\'.,i\ it ¡' ,, 
•)l' In.iuütrl-il  1V.JÍ, :, 
(M'»y i/o) 
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vHF:-il IX   IV 

BREAK! a.'II IK: 'KL'ICLU;:: 

RESEARCH 
K-;H.--YìT 

CF:;iFEn 

Institutes 

Major  laboratories 

Research centres * 

\U:.i !'    : ''-i-i.Ili >• iah 

1. 

2, 

3. 

6. 
T. 
8 

9 
10 

11 

12 

15 

16. 

1? 

18 

19 
20 

f*««erA Centre fcr ttt rfficicct Use cf FUPIS 

Research Centre of Fats and fils  

Research Centre of Stamped total ....... 

Research Centre of Teehtwiogy Allied to 
Ceaatruetiefi • •*.....,»,,,,,,, 

Awttrofc Centre of Structural Standard« for 
Concrete • •••#•••,.»,.,»,,., 

Hesetfoà Centre of tori» Melegy   ».,,•» 

Research Centre of leather feetaolop'   . . # » 

freduetivity Centre of argenti«» ...,,»» 

DoeniaentÄry Resesreh Centre    .#, ...... . 

Resetreft Centre of the Rubber Industry .... 

Sesearen Centre of Mineral Induct rie g   .... 

Cuyo Research Centre of Minerals  

Reward» Centre of Mathematical Techniques 
Applied tô Enterprise lúanigement ...,,., 

Structural Analysis Research Centre   . . . .  . 

sUHWh «fié Information Centre for Building« 
Bouvcentrum Argentina   ............ 

ietetaflen Centre of Industrial Eesign ..... 

Sesearen Centre of Ambientai Engineering . .  • 

Acoustics Research Centre 

Welding Research Centre    . 

Metallurgie Research Centre of Cérdota . . . 

.».««..<•« 

.... 

ih 
q 

IB 

m 

3 

13 

i» 

2 

1 

5 

£50 

a/    INTI personnel (Library»   ô technicians J. 
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APFENTIX Y 

EEÍ5FARCH IRCJECTP OARRItT TT  BY IOTI AIIE RESEARCH  CENTRES 

Major laboratories 

(H)    Investigation cf prci lf-ms on industrial processing of rubber from 
espina corona seeds; 

(b) Galactcmananos rubbers in food processing,    îteed of brcraatological 
regulations; 

(c) Investigation tending to obtain alginas and recovery of their salti; 

(d) Investigation Pbout use of «tra» in pa|«r manufacturingi 

(e) Test for the thrifty obtaliiMent of a charcoal and fuel-oil mixture I 
"cartweii*; 

(f) fttaiwr.ent of waxen ae by-product of sunflower eil manufacturing and 
investigation of it* teclinological possibilities; 

(g) Investigati©» of oil tttm the cacha higuera fruitag« mi l%* «•^»lofieál 
jogßibilltles; 

(h)   Investigatici on native conifera« cultivated in the country, in order 
te obtain pulps and p*f©rj 

(i) • Investigation of th« ehesAtal êttspefition cf sea-veeds fro« Argentine 
southern coastline, concerning their ecology, iite and harvesting ti«e$ 

(j)    Investigation of by-products from food industry» with a vie* of obtaining 
animal foods (dried blood and fish); 

(k)    Chemical cernée s it ion of leguminous seeds (by request of the Chemists' 
School of Puerto lieo); 

(l)    Investigati©« of the aolour of yolk tran, poultry ft* «tth * sea-weed 
compound; 

ftisearoh..Centre of Fats and Uli 

(a) Investigation of a new method to detect polluter agents in eaftor-oilsj 

(b) Natural structure of linoleic acid in olive oils; 

(c) Investigation on halogenation of fatty matters in the presence of mercury 
'u'etateî 

(d) Method te  imes'icate the addition of margarine in cotton-seed oils; 



Quick  :;.othcd  t «-  a« r.i-i- n;, 

(f)    Vizern's   asdn.y ;i¡i.>| re.   Ai- -< J.î ii..- 
'different seed oils; 

(c)    Freparation  and :in:Jyt;is c f ¡-[;,.>. vi] 

(h)    Spectrophotometries  :ktor;::ir.uUvn (• ihr . I.    V' 

(i)    Investigations on thermal  prlinerizat it, n . j' .-.->; 
I-Polinerization  of l-mci^'.iceride; 

(j)    Comparative   colorimetrie  stud,y er bovin«-   unlive, 
Fact colorimeters J 

jTi'U- 
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"li, (k)    Critical examination of the re comandatimi: uiilin.-.i l y tu«-  !:m n« . 
Ccaaaittet cf Technical Standards; 

(l)   Extermination of soaps in refined oils.    Work curilr-l «ut lv ,*.u¡/» in 
eo«»o|tBr»tion with the respective Committee of IR/j.¡; 

(»)    Instigation on hyuroliaig of tallows durine tht-lr stumm 

(li)    Investigation of tung oil derivatives;    .f., ncr-'N.-iivt.« n« , ,:i.yn-r..i- 
acetone eleoetearate, polyiaers frem flycerol-a-?etor.c f.ltt yti-u-.f e .-ma ¡r.-.iu.-o n-> m 
the intereoterification of tunß oil with glycerol-rinetcno; 

Îô)   Btwiy of methods to determine small quantities .-f ¡„».thjti- ty«. .•;; in 
oil« (re<patt«d toy the International Union of hire and Applied Jht-.niatryh 

(p)    Study of foaming agents suitable for the production of muHi <•«••• Uu Lar 
plsitar (requeuted |>y the Research Centre for Minerai  Induetrit-r.), 

Productivity Research Centre 

(a)    Froductivity measurement in cotton-spinning trails. 

Reaearch Centre of Marine Biolopy 

(a)   Ecological etudy of the intercotidal fauna cf Puerto it;.' vio; 

(h)   ForanaàKiferae of Puerto r««eado; 

(c) Catalogs of Argentine Rodopycaeas; 

(d) Vegetal eowBunitles of the leseado River-t-stuury; 

(e) Algae  distribution in the  Fatagonian coastline,  down i't-«-:'. j-ar-- 
to close by Comodoro Rivadavia, 



i-.'.:;»-- r'-[. .'i.-i.tn      i' Lt-atnev Tr- '•i--nel -yy 

••:.,, Kin» tic  Gti¡ iy oí'  jhrT-.t-  t.'.r.nin»; proev^s: 

i.'i i-.'ttt.'-3  ti  .-rieten  t:.'v v<~; -.til tannlr.fí prcc-.3e; 

>j Tunninp 3 y combination cí' fjr...aldehydft-£ulphated luetricr.o ---xtraet; 

•' d } Tanning in solvent system, 

Research Contro of Technolog/ applied to Construction 

(a) Study on "Aggregates available and ways of working concrete in AíREOS 

Aix'fcF.   Cltyw| 

(b) Adequate dosages for structural concrete, with aggregates available in 
Buenos Aires; 

(c) Study of the characteristics Inhering in arias available in dif threat 
ar^as of the country î 

(d) Technological study of limes and plastersj 

(e) Invebtigation of concrete additives. 

Pessaren Centre for Mineral Industries 

a)    Investigation of portat'le plants for concentration of mineralst    a highly 
usi-lui tool for the development and technifieation of small and medium-sized level 
mining enterprises. 

(b)    Investigation of quality and treatment of bentonites» 

Research Centre of Ambientai Engineering 

'•*)    Evaluation of atmospheric polluter agents in Iwsnof Aires Glty* 

Research Centre of Structural Standar is for Conerete 

i%a)    Writing of a project of "Argentine Regulations for Designing, 
Calculation and Building of Concrete Structures", 

Research and ^formation Centre for Building - Jfeumataraa .Argtnt,taa. 

(a) Methodology of the research on needed supply of dwelling«* 

(b) §ver-all demographic data related to dwellings. 

Structural Research and Analysis Centre 

(a,,    Simplification of the calculation methods for tower structures. 

•350- 
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AFPhKlJlX VI 

Rgf-.üTuh  .'entres 

Ka^or lai: oratories 

Fuels Research Centre 

Fitt urA   )llc fse:;eareh Centre 

ot>.i:.pf.'1 ¡A-ta]   ht-s«--irch Centre 

'oupt ruction h«* Be are h Centre 

Concrete ;;trvturcs Rep^arer* Centre 

Mirine biology Research Centre 

Leather Research Centre 
k Productivity Research Centre 

Documentary Keeearch Centre 

Rubber Research Centre 

Kir,';rais Rest-arch Centre 

Industrial Design Research '.'entre 

¿truí'tur-jl Research and Analyais Centre 

Research -jr i  Inl'nruation Centre for 
^uiiiilrr (F-ouvcen crura Argentina) 

Mau'^matiival V-chni^ues applied to 
l-'jitorprif!'-  Managetient Research 
J'Hit rt: 

'..'e.LU.ng Research Contre 

Cuyc minerale Re starch Centi'-1 

Metviilurglrul Rt search Centre 

A •i-.upti«'!'.   Rafearen Cf.ntre 

:i,'vK Research Centre 

,wr.l-tentai l'.i.{j,ineerinf: h: search Centre 

Cellulose and Paper Research Centre 

F 11721 AID Ri tiú-.Ki iE CEKTREÜ 

Research Assistance Control 

(a)           (b) (,.) vb) (b) 

(b)           (c) (b) le) 

<»           {*) - (c) 

- - - 

(*) 0») («)  («) 

m . (a)  (c) 

(a)          (b) (a) 

(a) 00 (*) (» 

(fe) (*) 

(»i m (•) (b) 

(a)  (b) <e) (a) •     (¥} 

(a)         (c) 00 
00 » 

(a) .e) 

(to) 

m 
(a) (V) 

(a) ie) 

(a) (c) 

(a) (b) (c) 

(b) 

Í»)  («) 

(I) •<(«) 

Ce) 

(a)       (b) *    • 

(b) (e) 

(«0       00 *   (•) 
00 («) 

(a)        00 (b)  (o) 

(a)  (b)   (c) 

(a)        (b) (©) 

00        (b) (e) 
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;:X[I:J¡.alien ..-f the outline : 

Research activities 

(a) p.eseereh applied t-  ejL-eii'i..  }V du •: .-• 

(b) hisearch appli-i to specific iiwe^ee: 

(c) te.eareh applied to special equipment. 

Activities la wfrt«pa» 

(a) Reaearch and technical aid for catini- up fill.i 4^01. „,,.,., 
of new industries; 

(b) For settled industriel. 

Qoiïtfol aetivitiee 

(a) Fulfilment of governmental regulations- 

(b) Fulfilment of settled technical standards 

(c) Quality Btacdards for private enterprises. 

m- 



XXVII.     THE RCLE OF THE MEXICAN INSTITUTE OF TECHNOLOGICAL 
RESEARCH WITHIN THE SCOPE OF THE ORGANIZATION OF 

INDUSTRIAL RESEARCH IN MEXICO 

Prepared by I. Deschamps* 

1. In the present report, an attempt is nade to follow as cloaely «a possible the 
pattern suggested by the Centre for Industrial Development of ta« United Nations 
Department of Economic and Social Affairs. 

A.    National industrial research BOllCY 

2. Throughout the last twenty years an ever-increasing Interest in research ana 
development has become evident in Mexico.    It will be found that fundamental 
research activities in practically all traditional field« of endeavour «re being 
strengthened and expended in major universities.    It will also be found that at 
least some initial steps in the direction of more activities in the field of 
fundamental research appear to be taking place to varying deg*?«s throughout the 
state colleges and universities.   It is hoped that aa full-time professorships are 
established and more laboratory facilities are made available at universities in 
Mexico City, ¿/ Guadalajara ¿J and Monterrey, ¿/ moat other universities in the 
various states of the Republic will follow this trend of introducing research 
programmes together with their current teaching activities. 

%     The major programmes of fundamental research in the technics! fields of 
chemistry, biochemistry and allied subjects are being conducted at the National  « 
University of Mexico and «t the National Polytechnic Institute, either directly or 
through such special bodies as the Institute of Chemistry (Hit) and the Institute 
of Advanced studies (NPI).    The former, for instance, has contributed important 
work in the field of ©steroid and hormone chemistry.    Industrial ventures with some 
unique features have taken place in Mexico and abroad; these have undoubtedly 
benefited from the systematic research programmes carried out at ••„he Iteivereity. 
A number of professionals trained at the Institute of Chemistry are now 
participating in advanced development programmes at specialized pharmaceutical 
firms. \j 

k.     The Institute of Advanced Studies is a newly created branch of the Polytechnic 
Institute.   Its we 11-8 elee ted staff, through the use of its outstanding laboratory 
facilities, ia expected to render invaluable services to the country.   Although a 
major part of its research programmes is undoubtedly of a fundamental nature, it 
has been announced that some development work will also be encouraged at this 
Institute. 

*       Technical Director, Instituto Mexicano de Investigaciones Technológicas. 

1/     Mexico City, Federal District Zone and surrounding State of Mexico area hold 
the ¡najor industriel centre of the country. 

2J     Second largest city, capital of the western State of Jalisco, 

¿/     Second ranking industrial area, capital of the northern State of Nuevo León. 

h/      öyntex,  S.A., F reductos Esteroides,  S.A.,  Protex,  S.A. and others in the 
¡•lexical:    Republic. 



5.       In connexion with aeri culture ar,i icr«-..,,     • >. ; 
research are being carried out on a .•ccpara+ivciv' '- = 'r 
organizations sponsored by the Ministry oí Aeri "li* uri 
project between this Ministry and the Rcc-kei Jilo'  - >•,! 
ventures have taken place.    Among these   the univcr:'allv  :-.TA V. ; ••< • •  • 

International Centre for .the Development of Kai^àr.d -..heat   <    -.v- - <-,v   ,   ,• 
reaching benefits for all countries where these grains play a'         

li'i: ! 

°n^C^ni.Whe!lt«and barlev are the most outstanding.     ¡!.o en-vi   •-, v, 
'••he; 

role.    Perhaps the key achievement derived from the varies m<.t.yr-i  i ro r,,rt 

aSlís^e?**^!* }V0nnexlon vi^ agricultural   ,-nKt, ^T 
e^bliehment of the National Institute of Agricultural Rr... :il. „.  ,,. ,.,.,.,.   ., 
Institut« displays a truly outstanding profesional struct un  .-n '• ,-,,'!",' - ., 
availed itself of new facilities to implement  its preoert pro-r> i.!:r.!!i • 

Udl' 

6.      Similarly, the National Institute of forest Resource ie und.-r»-^.,- •. • ri- 
prografia« in connexion with the inventories of Mexican woods, indurr r i'ui'i 
îfK**^.^ tîf°»ieî1 fowst **•*••   ***># this Institute is concernei with , 
en the utilization of forest resources, mostly in terms of timber -.nd plywood. 

Il-   WÍ*Í ü!*rt *!_?* *u-iB»°»t«nt subject of water, it is worth while mmt i.,„¡,-1(- 
the outstanding services rendered by the Ifrdraulic tesourcee Institute, which hnr. 
been operating for a number of years under the auspices of >.« comandili,/ 
Ministry.   This Institute has been instrumental in the development M pilot V-kj;, 
which in turn have given rise to the numerous dame and other lypcc of rm rvoir. 
•nd hydraulic projects systematically encouraged by the several ¡-u-xL-tm <Jov< mui t>¡ r 
that have been in office since the early l9J0»s. 

3.      As for the specific subject of applied research instituid, directly «•OWM•<•«. a 
with the industrial development of the country, it ¿c pertinent  to uay that  ihi:; 
type of activity is in every way a modern phenomenon in Mexlm.    I* ha.   foliowi-d 
the prior venture« of institutional research in the United n^r-j ci .%. ri ri, 
Canada and Europe, which in many instances appeared al;:" after *h-   .'•< <•< i.d Wi.rli 
Var.    A number of the existing research and development orr.ard/.ati^n;  • •.•«.»<   into 
being, to a large degree, through the effor+r, of the Lepartm«'!!» of ir¡du.-.< ri«.l 
Investigations of Mexico's Central Bank, ó/   ir, the ».&ckfxoui.d <d  •}*;, 
developments there are the efforts of the Pon* of i-kxh-a m r< ,'M-I •'•• n.<- ¡;sp«;|Mr,r,» 
training programme c; scientists and engineers at numen-u:: univr.-.i* ,• •.  MM r«-!-#-.-,r--i¡ 
laboratories abroad*   This programme was launched -lurnit.' *hf: lat»«-r pir  e-f »M- 
Second World War«   To date, several hundred young men and women wno tir:.»   f— -i\- » 
their basic training in ¡Mexican universitier, and technical ^hcoi;.   hav   i»- t. 
privileged with invaluable opportunities for postgraduate work ii. ,.<-l*"<<t --¿Mr- 
abroad*    The large majority were chosen within the Held:-, u hí:ri>:v.i<<><•, ,   • ,,. .• ,..., 
sciences and engineering) food, fermentation, cellulare MM fit-r«   ;< •'h:.'-Jr>ry| 'u i 
petroleum, mineral and metallurgical chemistry.    The full :.»¡PF-r  or n :.ui.;-tunt j<, ì 
part Of their financial needc hat; reen uno or* a km  'hr-urii  »hi:- UTIMJIK   pr«'; r-.ir.rr;' . 
Upon their return to Mexico, these pcct-graduate;; have t« -ot&t- i.-rrrw'.'i ir; ¡irii.'<r:an» 
supervisory level activities, both in government pociiioni; ar/i ir- r.ui:/r<'u:. 
industries. 

¿/     These programmes were originally carried out dinnnly by t.nr- Ministry 
Agriculture, through its special ctudiec sec ¡or.. 

6/      &tnco de México, S.A. 

7 I   t. 



j.       This training procrarr.me has aleo ruade it possible to ¡Jtaff, to a varying 
decree, 'he newly created research and development organisations. Among these, 
there ar<j the Institute oí Mineral Reccurces, later redesigned into the Council for 
Non-Renewable Resources, jj  as a part of the Ministry of the National Patrimony; 
the National Laboratories for Industrial Development, 6/  currently operating under 
the Ministry of Industry and Commerce; the Mexican Institute of Technological 
Research (IMIT) and the Institute of Industrial Research of Monterrey, ^J  the 
latter linked in its operation to the Southwest Research Institute, located in 
Texas, United States of America, with the joint sponsorship of the Technological 
Institute of Advanced Studies, ¿0/ which is mainly supported by the local industry 
of the State of Nuevo León, Mexico. 

10. The latter three institutes carry out sponsored work for the Government and 
for industry, following relatively different approaches* 

11. In terns of volume of operations and of degree of diversification, IMIT may 
be regarded as the largest in the country. Most of its work falls within the 
applied concept of research in the following areast 

(a) products and waste materials derived from agricultural and forest 
operations* These include research and development on food products, apéela*'zed 
feeds, fermentation products* fibres, cellulose and paper and on numerous organic 
materials, such as vegetable oils, waxe3, tannin materials and derivatives; 

(b) research and development on mineral resources, mainly fh connexion with 
extraction, beneficiation and upgrading of metallic and non-metallic products, 
through adaptation of Known techniques and development of non-orthodox processes* 

12. Founded in 1950, under the auspices of the Mexico's Central Bank. BUT is 
currently a civil association, sponsored and conducted by the three major national 
credit institutions of the country; namely* the Bank of Mexico, the National 
Finance Company 11/ and the Notional Bank of Foreign Commerce. ¿2/ Its budget is 
formed by the yearly contributions of these three institutions and by resources 
derived from contract work with industry. These contracts are selected by its 
Board of Directors in terms of their relative value to the national economy. 

1> Curing ILS first five years the Institute was operated under a contract with 
the Armour Research Foundation (ARF), United States of America, currently the 
Illinois Institute of Technology Research Institute. Its operational pattern   * 
resembled in a number of ways the one adopted in those days by ARF. In time, this 
pattern has been the subject of numerous modifications in an effort to adapt the 
Institute to local conditions. Among the current special features of the Institute, 
it is worth mentioning the following. 

|/ Consejo de Recursos Naturales No Renovables. 

§/ laboratorios Nacionales de Fomento Industrial. 

2/ Instituto Je Investigaciones Industriales, Monterrey, Mexico. 

¿0/ Instituto Tecnologi«© y de Estudios Superiores de Monterrey, Mexico. 

11/ Nacional Financíela, S.A. 

12/ Panco Nacional de Comercio Exterior, S.A. 



Built-in research t raining projtrn: v:<: 

' i      r 

Ik.     In 1955,   BUT began a trair.iri;- protrrir:r,<    uv y  -v.  •     •:   :    ;. 
from various universities una techni-.-al r^iiooi,   i;   '\     . , • . 
aimed at solving the permanent proi lem   Urivr ;  m •   •:.,      - .• , 
professionals, a condition that •- .-.- • 
research and development activities, net only  ¡:.   ixi.<   ;•;•   . ;  ,•,   •   ., v, h . •• 
countries throughout the vorld.    These count ri<     -P     .-ivii.r, •>•   ;i   •  ••• •   , 
varying degree, the all-important problem or .-\niy :.    v-M. "• ty -..-¡•i.  ••   v , 
trained people.    In all fairness and in spiu   M  MU   VI'   • • • ü-;   • , •• ••      ¡ 
distinguished universities and technical ocho, i ,    ::.     r  -:' . í^.j i- .-      ;,,. 
highly specialized type of professinnnlü vim .-•u. ¡••.••M%\  ¡-v ••;•..'.    •.!.ii,,,i 
research programmes has not been properly :'ai i, j    ì •>. '.•• •.     ¡i    , - • i-< •  \.   i   ih 
mo6t advanced nations, where this type cf ¡UDì: •-,y í<   vi •;.. r  1 -•• • ¡.     ,1;   .. 
university laboratories or, most certainly,  : , *!;.. r<  i-vi.  i. pu---;. i *    . i M,!,, •• U 

industries, from which they may be drawn to tun her « ww*.  i»   ¡L t .--itii-i.-.l 
research programmes, the situation in developing •rur« ri«:'   i¡   í-u*   >'< .iiii-r--!" . 
Most local industries in dceloping count ries un- net (;i rarrüly iirwnì  i-  nv. ,-, • í: 
and development programmes of their own ror can re se ire h «t, ri i.« t r<^,-\.:   imi  ¡IMI", i 
for other than short periods of tine in coin*«...; ". vi* h ;p..t n .    ... ;..-u"it jr. j, ,-i. 
at research and development organisâtionr. 

15»    Wie severity of this problem is euch, an«i *l.>   wmc « f     ivir»- ¡'  . v 
restricted throughout most developing countries, *hr»t Mv- n-«tM<-r <i .••fiet, uj 
special research training programmes at research ¡tr.iJ dewl.npror.t   >jr?!t,j, f.! i<t,- vili 
be found a mandatory decision to adopt.    Thic kiwi of <ie^i: i( -: v.-v- )•*;-•<-n i¡ 
Mexico's BUT, soon after its initial stai fine ?ith forfirn 'mi" ! ;    - n< !;•;   M»»I 
engineers had been accomplished. 

16.    The training programme was organisa in term,, t-i •u.i.u.'*li.v • ti-w i, 
approximately thirty-five to forty-fivf. üelícít.i younr . -¡<.:.•;. •.   -.i i    .. iu- r . 
These included candidates Just out or school,   >.n<••¡iu'< 1/ iv'.<r "   *'. .-?   'fi- ; r 
final university examination and recently ¿wiuate-i, '-r : M •«  t.-iv.t.  •. i«w ;/. •»»•. * 
experience in industry or in other retx-arch lubura1«•!•.•. .     !».•-.•   ••'•-• '•   »• il •iwnr.f- 
a first year of thesis work ai  H-ilT XJ nv   «h-n ,-rar.f.i  ¡- u. w. n,».   ¡<    ..i.« wm- 
wlth their research training at ine Ine i i tute.    Ti.i.- :<<-<*r î-:--.,"   • mir.-..-.., ::-•..-  -• * 
two to three years, after which the bo M »un« en: ¡r¡ 'ht.   *•<•».}' -a-«   •!.••> M*-W 
sponsored to carry out post-graduate work ir- i,-n*jull,y ..>l> • •> ; -i>-:•/•>•      ,      ... 
research centres of the united 3+atec of America, <"tir.tri-i -í:-I '-••» '!•-•    •'••''•      •   ll 
Upon their return, they are free either to *r%w- ii^ i"nr'ai r> ;.< •-"-• ' •••- •  »•-/• I^H".-I,' 
projects at the Institute or to take a poni'i or. in iw .Vv*TriM-j.*  < v ¡'   n-iuMiy. 
This freedom of decision has proved mc;^ cii'-'+iv   -¿- i: ».«.iiii.  <-i • r.üjrir.    ri   ^r JLí 

those truly prepared for ami deeply a-.t^rectt-a :r. &i^.ii-.-i rt-<ùr--t. n-rrsir, •.'    t,< 
Institute. 

l-.r «;.•    ; fit î   ' |¿/   These theses are a requirement of ur.iv* r.-i'i« 
degree. 

iy    Through fellowships granted by ir.t.(?rMtiu,!u -it-¡. i-   , 
and universities,  and frequently  Lupplen.-nt^J  t.y »h«    .-M-r- 

ff/r- 

•f   ' :.•.   fi fi« . 

'\i v rt.H.«-fif 



L(.     Approximately  •,(. per cent, oí  the trainees*  time  ic devoted  to lectures and 
cerninar vcrk vi thin the  Institute, ar.d the balance  is used exclusively in 
Portioipatine in main research projects, vithin collateral lines vhere both the 
project and the trainees can profit the most.    As a result of these efforts, new 
candidates vith sound training ar/', aoo-e all, with the right  research attitude, 
are annually available to fill in the lover staff brackets.    From there on they are 
currently promoted into leading positions.    Ko substitute has been found for this 
procedure and in the light of its benefits its expansion is being consistently 
encouraged, not only in terms of trainees from local sources, but moot willingly 
in behalf of scientists and engineers from other countries.    Representatives from 
Colombia and from the various Central American countries have already benefited 
through their participation in these built-in training programmes.    Tn the future 
it is expected that these facilities will be broadened so as to make possible the 
inclusion of a wider group of Spanish-speaking trainees from sister countries 
throughout Latin America and, in turn, this will offer a true opportunity for a 
broader exchange of- talent and experiences with other research and development 
institutes in the area. 

18. If one were to be asked about the relative importance of the various types of 
contributions that IMIT has made to the Mexican economy, the reply would not be a 
simple one to formulate.    However, no single effort of B4IT will bear as far- 
reaching consequences as this training prograra&e is currently producing.   Because 
of the multiplying effects that are expected to derive fro« the systematic supply 
to industry of scientists and engineers with newly acquired points of view on 
industrial matters, the writer is confident that effective motivations and practical 
means for technological change are being irvtroriueed into industry.   This programme 
is thus regarded as an essential operation which is intended to be maintained and 
encouraged continuously in view of its proved merits.   At any rate, It is regarded 
as an indispensable programme, at least until such a time when the highly 
diversified type or professional skills required by research and development 
organizations become available. 

IMIT attitude concerning fundamental and asoli ed research and their relative 
encouragement in relation to one another 

19. Afte   having described the general patterns of Mexico in regard to institutions 
devoted mainly to fundamental research and/or to applied research, it is of interest 
to refer to the extent to which an applied researcn organization may be expected to 
apply its efforts along the two main types of research,   -In this connexion, the 
IMIT prograrame structure may be considered for the sake of this analysis. 

¿0.    First, it would be relevant to state that the two types of research can 
scarcely be disjointed or considered as entirely separate or distinct concepts. 
âîeept for the presence or absence of specific economic goals, the basic disciplines 
involved cannot be anything but identical.    With the possible exception of certain 
specialized tools used in connexion with advanced stages of a research and 
development programme, such as those involving unit operation and pilot-plant 
equipment, ti.e research techniques remain basically the same, w%ether orm is dealing 
with a purely fundamental matter or vith an applied research case.    Largely, the 
characteristic of the lattei is the presence of relatively narrow parameters which 
tí nd to limit technical decisions in the light of a number of economic 
considerations and of operational limits expected to shew up at the industrial 
scale. 



n 

I hi    Uv.t   b.vi'ei 

~1.     If proper technical  ar.iì "conci x,    i •.!•••:•, •• r.   -,r, 
revised  in the light cf results oí +-Ì]* ¡ -.<   -1; Vir;.'' 
programme,  it will then be ponsiM-    • ,-•   i-.¡r,V • i'•' }V i •.< 
project.     This, however, will not, . x •!'..; e-* •• t"-,;;.   •••.'.-,-" 
of fundamental research  iü required.     :•.. ;    ;-r-V>.r    • tl   , • v ¡ 
only in terms of possiMe market  crnr-i )er,i jnt,;-    ..Urh .,,' ).,.';'-,    ¡,'r.'.-  •' 
availability of raw materials and many uHu r pr-n-t ñ-'l '.•< i ••,' t! !••.'• " •   ' ''• <•' 
all,  they will be a reflection of hypothec i -1 n^ur^ k.i '•"   ¡-, •? ,  •.   ,'.,,.'.' 
previous observations and experiences  ,-;<iiu i (y  tho;;,   j v- V- • !•,-  .,   ,,, V 
for the implementation of the project.     Jt  follows,   u.rr;'  t lV   ;'i 
parameters cannot be substantially mcdiiied in instancVW 
and experimental confirmations show thai   ihey can hnrdlv V net,  .|,, ..,.iv ,„••   ¡, h 
way out will be to release, to the extent that  it may be n(.,,,:;4'y,  thVv  Vi ''. i(., 
imposed upon the research leaders.    They will proceed it» thii= wiywhr •, hirh 
degree of freedom in the search for new approaches for the   solution u  t»,. rroi,|,,, 
When this happens, the activities will then take the form,  at   1-a^»   u me-ru-i I«. 
of what may be regarded as fundamental research efforts.    Thup,  no i-.tric   ImmVrv 
may be defined that could separate the two apparently different   innd.-. 

22. In practice, most applied projects are permitu.1 greater frcedctn in i hi i r 
initial stage.   This stage should be earefully evaluated as far at; time and 
allowable expenditures are concerned, as it really means a phasse in which ren-ureh 
men are being given opportunities for developing valuable approaches to the 
BOltt^°n °t the problem.    Then, it may also happen that   nroughcut ine research 
programme one or several intervals must be allowed for more fundamental m;eareh 
along specific lines of the project, so as to properly implement  a but iff act ory 
résolution at the end of the research venture. 

23, An ißternediate typ« of research in which both applied -and fundamental iuudicr 
are used is the exploratory type of programme being encouraged at  1MIT«   The«* 
prograwaes are launched either prior to the setting up of formal research pro>.-u; 
or in connexion with collateral lines intimately connected nth the technical 
contents of main projects in operation. 

t't. At least 25 per cent of the entire volume of research operation.; at L-IIT ioli; 
into this category of exploratory research. In carrying out then» project;:, u lew 
guiding principles are being observed« 

(§4)    UM allocation of funds is limited to a comparatively errali   UüOUM  of 
man-hours, «estJy representing funds in the neighbourhood of ^0-70 thc-u^and pe.-.<--, 
per explotatoty preset (HïSfc,0CO to 5,6co)j 

(b) There is the understanding that once theo« amount a are y;,e<l ne further 
research vili be authorised until a number of internal and external i-ondi* ioru, '-an 
be let, and, above ail, that the right kind of sponsorship should l'ir.;» M 
available; 

(c) The work to be conducted should constitute a gcod  »raining ground  ,,f>r 'h*. 
learning of new techniques or for the evaluation of advocated approa- hu;j 

,   (d)    If at all possible, these projects should constitute a mean;-: for 
contributing to previous knowledge in the field, ly ret ant; oí pertinent  ;."i'.i.f ili .• 
publications; 

-55> 



(e;     They should preferably be carried out by incorporating as many trainees 
as 'Jeemed convenient,   so as to render,   in this way,  1 he best possible  assistance 
to local universities  to which a ¿roup cf  the trainees are still attached at. the 
time of their participation; 

(f)    This type of exploratory project should be regarded from the very 
beginning as a possible  source for iuture formal projects of a developmental nature 
cr at least as the means  to implement and reinforce research ventures expected to 
take place at a later date. 

Incentives at IMIT to encourage research and development programmes 

.J5.    In 1955, special measures were adopted at IMIT to encourage the use of 
research by industry and the Government.    Since then, these initial measures have 
developed into more elaborate policies for expanding sponsored work with the 
co-operation of outside local sources. 

¿6.    Initially, a direct reduction of one-third of the coet of the work was 
absorbed by the Institute, as a kind of subsidy in the light of*    (a) the very low 
level of demand observed in those days for research services and even for analytical 
and testing vorkj and (b) the comparatively high costs of operation which are bound 
to result from several internal conditions typical of snail institutes» abeve all, 
the initially high overhead expenses adversely affecting over-all charges to 
sponsors* 

27.    It was later deeaed pertinent to modify this policy to the extent of 
comideriiig the participation of the Institute in the research costs as 1 share 
which should justify a compensation to be received by IMIf in the event of a 
successful venture. 

AJ,    In most instances, current contracts with sponsoring parties include clauses 
to the effect that the Institute is entitled to specific royalty payments based on 
volume of product sales for a period of ten years or more, as a compensation for 
its share in the research costs and very often, as well, for the previous work 
carried out by the Institute on closely related subjects or on the same natter, 
through its self-sponsored research programes. ¡£/ 

¿9,    In spite of seme initial concern as to the applicability of this syst«« In 
Mexico, it has proved entirely feasible and satisfactory for a nunber ôf reasons! 

(a) It allows for a substantial cost reduction which tends to encourage a 
positive decision by the sponsoring party,    this is altogether essential in view 
of the scarcity of resources that can be devoted to pre-investment programmes and 
of the higii Interests that industry must pay when borrowing money fro» financial 
sources.    Coupled with this, there is the Insufficient awareness on tbe part of 
most local industrial groups of the benefits of research and the fact that research 
investments are, in principle, regarded as operations involving, per se. a certain 
amount of rlskj 

(b) It provides the sponsor with a greatar confidence as to the performance 
of the Institute in the implementation of the project, since the success or the 
failure of the venture will not only affect the sponsor but the Institute as wellj 

V¿¡   These are supported by internal funds derived from permanent sponsorship 
provided by the  three banks inOicoted  ir. para.  1¿. 
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(e)     It constitutes a   -i l\,i.L   i ...••   :;, _L. 

i'.t :'i-:' , v«  i; 

by the research personnel,  who appn .-..v   ,,-,-,    1;;11..  ., 
consequences the Institute: './ili ha\\   <„ ,,..,.  ¡   ".'¡,'',Vi, 
potential benefits to all  ij   rhe pv. .;.. •     ,.'     :ri'ii'c ' .,' 

^C.     In instances when the   Instisuu  sas .•••rri.e  CHI'   •     , . 
in a given subject,  to the extent 01  i,-,-i_iiV   .vil'Vivp-.n'- 
sponsored project, the contract  si ipluat i •„:   i.uy   -„•hllu    '. 
royalty and a certain degree of split tin¡   vï  ir'duMriaJ  /, 
the sponsor and the Institute, always interns oi  sati-tyr • • n.   ,-. '.,•--.• ••    . 
needs of the sponsoring group, and p-ovidu^ the  Institua,'-.,  M-,   i*'x. .-MV"* t'i--..   '' 
feasible, with adequate rights with respect   to the applica* i,M   nj   t  '„;,,.•  ¡".:    ', 
areas or for purposes other than those set iorth by the spon <>r    |. / '  ji   • • ; '.' 
it may be possible not only to satisfy the interests of the spons^ , r i V» v    tu* 
to utilize the know-hew obtained in connexion with projects 01  • ^ i(,, .,i "V -Ür. •••' 
without entering into the possibility of oonflictinr situ,- ¡nn-.'   \hv ],[• '",;,..'.'' 
contracts can go in the covering of *the different purposes outlined  ¡s -itv.v -'a 
matter of negotiation, whereby, at any rate, the national h,tens'  v.m te '•'. -  •, 
a first priority level.    The experiences gained  from numereU:, n :•• «r.-ii s. rvo-, 
agreements reached with local and foreign institutions have pjm-. ,i U;«   institute 
in the position of being able to determine the best ways and means u> ••i>nr*ia«-h 
forthcoming commitments. ** ' 

i'U!,'    Sfori: i'l\".|up,   Win Ti ¡y 31.    Above all, the conclusion has now been reached thai       ..,,,,. 
the Institute participates in the research ventures by rncnrbinr. up to :,o per i<n; 

o\' the costs under royalty or similar agreements, constituir   fi sojid ni-eimi.J-n 
for availing th« Institute with additional sources of Wow  -ir, -, ,.• 'her j..-TV-WI-A 

basis.    This additional income can then be used in connexion wM; pn..)•-.-ü-. L.-.rmr 
the highest interest from the standpoint of the national econnny. 

j£.    Obviously, true accompli shments result in» from sponsere.! work uiMi in.histr.y 
ate In turn strong incentives for a greater co-optratior. a:.d suppuri  ¡y 
governmental institutions, be these in the form of Govi-rnru nt-. p,n,. < ,-, "¡ prr.¡!, >s, 
or ©f grants, endowments or other means of financial ftSSJ.  i •:!..•• 

^fP8 of .financing of research ard development operations at HOT 

33«    The Institute has been most fortunate, since its fir:    uay a i pi r-it ¡-.i.,   ¡s. 
the manner in which it has been able to satisfy its minuti hudp • 'try :••,.!:. 
Curing its first years, the entire financial burder, was curri' i i.v *l«    ..f 
national credit institutions    indicated in para. 1-', who •./< re .ii.r   -• sr.j.í :¡ l-   \< r 
the initial planning and setting up of the ordini/.a* Ion.    i.vf r. u .',••.;,  '!,-.<   • > r« • 
institutions absorb a high percent ace of -ho '••vr—i-ll !^í.,.:r,, • v> :   •>. u t. 
increasing amounts of income have been derived, esp? -¡aJiy ¡i. ••.<   J-       •••.- ./•   r,f 

from private sources.    The reason for this is -hut  the annua; i-uuf •  oj   • i. 
Institute has grown in a rather impressive rr.ai.ner, as a r'-sui'  > i  ••   •<•» • ¡ ••.'•! 
expansion of activities in different directions. 

¿**.    Orowjng industry in developing countries is being basel rrminly f>u < rar.sfers 
of well*established processes from advance'! nations.    Ir. mar.y instad-es,  >t.ese 
transfers assume the form of clearly defined schemes of operation ai,'¡  involve 
equipment and machinery which have been fried out  suecos; fully ir. o'i.« r p.-.r • •. oi 

XßJ    Royalties are usually set forth in the rsn^ of 1 *-o      p«.r ••<•.*   of   sai< s 
volume. 
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t he world. Adaptation requirements are mostly taken care of by parties supplying 
the specific kncv-how and often this assistance goes as far as providing expert 
advice and engineering services from abroad. 

,>. In the last -t ?n years, the number of local engineering firms has multiplied 
many times ai/1 the use of these firms, rather than foreign consultants, is becoming 
more and more frequent. Eecause of the fact that many new industries are set up 
under the joint partnership of foreign and local investors, the trend will be found 
to be that the former groups are likely to specify the procedures to be observed 
at the time of launching the new industrial ventures. More often than not, these 
specifications will be in line with operational conditions abroad and product 
characteristics in general will follow foreign market trends. However, this 
situation is changing, primarily us a result of government restrictions concerning 
the imports of raw materials and of equipment and through many local policies which 
tend to encourage the use of native resources and available facilities. 

j6.   Although industry has developed under a considerable number of special 
privileges, the time has come when industry is starting to revise many of its 
initial production policies, including the modification of processes to make 
possible the use of locally available resources. Alternate solutions are being 
developed to accomplish adequate substitutions and many new examples of projects 
connected with the development of typical products of specific interest to the 
Mexican markets are now being detected throughout industrial circles. A number of 
these projects will be found in the field of the development of food products, 
along the lines of the utilization of locally available raw materials for cellulose 
and paper and in ¿he  field of the beneficiation of minerals. 

yj.   Even though these new trends can be clearly observed, a strong inclination 
towards local research and development programmes is not likely to take place in 
the very near future, most probably because of the financial limitations of local 
industries. Pressing needs in basic areas of investments, with particular 
reference to essential equipment and its maintenance, do noJ; seem to allow for 
expenditures in research and development, regardless of how important the latter 
activities may be considered by potential sponsoring sources. 

7fi.    This may be a very strong reason for encouraging self-sponsored research 
programmes in those institutes which may be privileged to have sound backing from 
governmental or decentralized institutions. The most important consequence of this 
possibility ic that projects may then be developed to a point whereby inherent 
risks can be brought to a minimum and, in this way, local sponsors could be in a 
better position to participate in advanced stages of such projects and to invest 
further in the final industrial ventures. 

39» If, ir uddition to such self»sponsored research programmes as those carried 
out at IMIT, low*interest»rate funds could be placed at the disposal of 
governmental agencies and industry for use within research and development 
programmes, duly regulated through adequate trust organizations, one might expect 
a clear-cut change of attitudes with respect to research activities, in the 
direction of intensifying developmental work by institutional research 
crecr.izationc. Kcreover, this ir.cnc.tr.ry jelicy cculd be coupled with adequate tax 
exemption meauures to implement further the technological activities in the 
industrial sector. ^¡J 

¿X/ The Government is granting tax exemptions on imports of scientific equipment 
purchased by research and development organizations, under special reg*ulations. 
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B#    Industrial research rr.t.hi i -A ........ 
i ! 

40. «»ere are numerous organizations and specialis,! aepunrv,,.     ,   ,. 

41. In view of limitations in space and for the -«k#> nf i.£-«- 
a reasonable length, the three major research ore¡nUat oí^whi'h "^ Wi,hh- 
sponsored services to the Government and ToivZTrtl ,alv rvn,Ur"'*' 

ss¡s=r^rheTe«^^-^. ^";~.;:•::  xnese institutions ani on a number of many othpr« in *w, ,„.,„.,„ 
specialized monoeraB'is   e a   *m*rZ+ ««• c <    II!,    I c°u•ry may he r.mtn in 
^-1*7 !! 4    «    .  P f¿      S§ Recort of Scientific Institution« und Retst-an-h 
|fffm^?1f? *fi Mexico (Office of the Foreign Secretary, Natiun-d I J¿ , of 
sciences - Motional Research Council) and Training Srn^.ni T,... ,|w     >,    ,      . 
(United States of America, Agency for InteriK^ 

!*î. ilff41!1?'1 VJS1* thT mÙ0T research «* development   institutes  lirted in 

!¡L\J^ün¡íUSl0n, tS.4Uth0r wishes t0 »tate that the views included in »hi« 
2^1 ï!< î? ^   However, it is felt that, they will often fall within tlu« 
present thinking of people in positions of responsibility in otter r«pear«-h und 
development institutions of Mexico. 

44.    As for the attitude of IMPT with regard to national and international 
programmes of research, the author feels prepared to reiterate thai  IMIT i;-. 
currently encouraging a broad exchange with other .similar inui.itutt.-y in i^xi-v uni 
abroad, not only along the linee of scientific information, hut oj r<-r.e:ir.-h ntvi 
development personnel as well. 
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AM;EX TI 

LIST OF INSTITUTIONS AND SPECIAL KTM' WMrHTJiV   IV 
RESEARCH AND rEVELOPMFKT FKCGR^.^ ¿¡ OTÍV 

Instituto de Química 
Dr. A. Sandoval, Director 
Universidad Nacional Autónoma de México 
Ciudad Universitaria, D.F. 

Instituto de Ingeniería 
Ë. Rosenblueth, Director 
Universidad Nacional Autónoma do México 
Ciudad Universitaria, D.F. 

Centro Electrónico de Cálculo 
lag. S.F. Beltrán, Director 
Universidad Nacional Autónoma de México 
Ciudad Universitaria, D.F. 

Centro Nacional de Calculo 
lag. M »A. Barberena i Director 
Instituto Politécnico Ncclonal 
Zacateneo, D.F. 

Comisión de Fomento Minero 
0. Urria Urgel, Director 
Tecamachalco, D.F. 

Instituto Nacional de Investigaciones Agrícolas 
Dr. R, Peregrina, Director 
Sría. de Agricultura y Ganadería 
Londres ko, México, D.F. 

Departamento de Química, Instituto Tecnológico de 
Monterreyj J.A, Domíngue», Director 
Monterrey, N.L, Mexico. 

Departamento de Ingeniería Experimental 
J. Guerrero Torres, Director        * 
Sría. de Recursos ¿idràulicos 
Sierra S3, Tecamachalco, D.F. 

Facultad de Agronomía 
A. Guerrero Gárate, Director 
Universidad de Nuevo León 
Monterrey, Nuevo León, México. 
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Escuela  de Mfjri-ulturn y Ganadería 
H.  Gutiérrez Leonel,   Director 
Instituto Tecnologico de Monterrey 
Monterrey, N.L. México. 

Departamento de Investigación Científica 
L. Garibay Gutiérrez,  Director 
Universidad Autónoma de Guadalajara 
Guadalajara, Jal. México. 

Instituto Nacional de la Investigación Científica 
R. Monges López, President 
Enrico Martínez 2k, México, D.F. 

Instituto de Investigaciones Tecnológicas 
W. López, Director 
Universidad de Guanajuato 
Quenajuato, Gto. México. 

Comisión Racional de Energía Atómica 
A. López, Director 
México, D.F. 

Instituto de Estudios Avanzados 
A. Rosenblueth, Director 
Instituto Politécnico Racional 
Zacatenco, México. 

Consejo de Recursos Naturales no Renovables 
S. Cortés Obregrfn, Manager 
Héroes y Dr. Barragán, México, D.F. 

Instituto de Investigaciones Científicas 
Dr. Menehaca, Director 
Universidad de Nuevo León 
Monterrey, R.t« México. 

Instituto de Biologia 
R. Llamas Flores, Director 
Universidad Racional Autónoma de México 
Ciudad Universitaria, D.F. 

Instituto Racional de Investiga©i©nes Porestate» 
R. Villaseñor, Director 
Secretaria de Agricultura y Ganadería 
México, D.F. 

Escuela Racional de Ciencias Biológicas 
0, Massieu, Director 
Instituto Politécnico Nacional 
Zacatenco, México. 
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Escuela Superior de Ingénier!:» l^cói \-   ••  :-.  t • 
C. Aznar, Director '* "  *' ~l,'''t!'1 ' 
Instituto Politécnico Nacional 
Zacatenco, México. 

ÄÄr/Becur6os *«*•»« *»«*•-• 
Insurgentes 429, México, D.F. 

Escuela Nacional de Agricultura 
0. Palacios de la Rosa, Director 
Secretaría de Agricultura y Ganadería 
Chapingo, ido. de México. 

Laboratorios Syntex, S.A. 
J. Rosenkranz, Manager 
Carretera Stoluca, M, 13.5 
Edo. de México, México. 

Instituto de Ciencias 
Universidad Veracruzana 
Lomas del Estadio 
Jalapa» Veracruz, México. 

universidad Michoaeana de San Hicolds de Hidalgo 
R. da Ríen, Research Coordinator 
Morelia, Michoacdn. 

laboratorios de Investigación de la 
facultad de Ciencias Químicas 
a. Velaeco Fernandez, Director 
Universidad Veracruzana 
Jalapa, Veracruz, México. 
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>:>:vjji.   i il va hh\L hR.i-, ,¡-r]{ .TI -f'LJ.T. TI  inn'nulli NC 
TI: : UKW/. 

rrepoIT-d by H.  Frone    Brav.* 

Over-oil   industrial  r .líeles 

1. I he ec onomic devt'l .ment plan as drawn up by planning entities iß intended t > 
give special emphasis 1,    the manufacturing sector.    Cving to ita intensity and to 
s me   .g its qualitative characteristics,  this   -Ljective requires the promotion, 
vigilance and assistance  of un official agency.    V/ithin the institutional  frame of 
the" Colombian Government,  none could le Letter qualified than the Institute    f 
Industrial Levelcritent  (IFI -  Iretituto de F.ment    Industrial). 

2. come    f the important characteristics   T the above-mentioned industrial 
development programme are listed below in order to- give u clearer picture of the 
kind of activities upon which the Institute should concentróte.    These 
characteristics are the following: 

(a) The planned annual rate of increase in industrial production for th« 
decade lc>6l»1970 is that of 8.6 per cent per gi^um in comparison with the 
5.3 p«r cent which prevailed during the pesríoá I555-I960.    This will give a rou^i 
idee of the greater effort now needed; 

(b) The accélère ted rhythm of industrialization will be particularly stressed 
In manufacturing sectors, e.g.  lumber, food, paper and pulp industries, ehemie«! 
products, basic metallurgy and the metal-processing industry.    The flourishing of 
many of these industries will te achieved only through careful technical and 
economic planning of industrial unite wh^eh -if  better prepared to meet the greater 
difficulties in financing,  productivity and ma-.voting that are Inherent in these 
industries,     These problems hr •'**  n t U   u traditional  in most of the consumer goods 
Industries which hove constituted the basis    f Colombia's  initial development; 

(c) The feasibility T euch a i.<. tewoit.hy acceleration in the rhythm of our 
manufacturing development is nut an exclusivo ¡unction of the availability of an 
extensive repertory of individual projects. It ices not seem possible to obtain 
the co-operation of the private sector in carrying out the substantial investments 
ccntemploted in the plan, unless there are als available satisfactory financial 
incentives, su-h as adequate industrial credit, tax exemptions, capitalization 
instrumente and scher.ec for an accelerated depreciation; 

d)    The first stag    of the plan which prevailed from hj€l-l\£k was prepared 
with the help of an iment ry    f industrial projects which permitted an approximate 
measurement  of the r.ur;be¿' and size of initiatives being carried out in the different 
manufacturing sectors.    An up-dating of the inventory shows that such sectors as 
petroleum by-products and coal,  paper,  lulp,   :   -^ end metal-processing will remain 
with their respective Investment quotas pregi ossmed fr the period I96I to 196k, 
"ir.acev mplißhed in their rreater part,   if the present schedules continue to be 
maintained.     These discrepancies  indicate bottlenecks  in Colombien industrial 
development,  which shul-l receive insediate attention if the goals of the ten-year 
plan ore to  be  carried    ist   in ;i  balanced way; 

* file ct   r,   Itit't 'tut e     :'   Industrial  level   :>;er.t. 



(*) li,. •.-.- ••. !t il!; 
-his pl.en ir.er r. ¡t .• •-. \ ' 
Jotnili.-J pi anni tv ,.-. • ;' 
JiiTIcuit, M.C1 in - |,,L. ,.. , 
induci ry, the parti 'i; -at : 
decisive in the pu-rarai i 
n.enti.T.ed  sect, re. 

i 

F. iJidjtìt J-i'.l 

Types of studies 

In Colombia,  experience  hue «hvwn t 
 llt( ^.uusuj.     me il rut  ,-r a 

general nature, vhich deal with the aral^g    r 
vhcje primary end is to supply Va«i, infamati ,. ..rJ „ .,.,.,„„, 
policy regarding industrial matters.    The w .'. rI t        ' " ,u '"'' *    •' •^"^M 

leve]   t¡r.i»r.t      r   tjj.j 

: J'!. 

•r.. -i 
I 

r:r.thf "»îw^cturinc industry,    ihe firut  .n-tr^h,^' ¡ £ 
• '•1    t¡r.i»r.t 

"il  '•••neliiM 

and detelled aspects of the wäy^ri eritema • r^* T.''1"'',-*    ÎÎ"" *';! r" '"• 
and/or acceleration of indurirai devel rJ    ,    p   .r n      »  ii"   ^^f"1'-   f 

elementi which bind them tether, ^ *h,t it ,•• »'ll    i V ,       '    1"J,:: h''^ ":'"; 

studies with the ebove-wiitioned   bleetivl   '•   '<•'• LV       d •*:  th-.t   -      • •• 
«Uh-*t firet follow^ . g;.fi ¿'SS.' ÎthÏÏ icîi.r1 *    U¡'   '  " 

aiotal »tudfef 

»ln-y íhe analysis ,'f ^antun irdi-eg r rr-i„,-u r ^,i\r .S' . T '" "V- .' 
x* t-, contribute a diaC„..ir re^rdir, the'vay ; A ^i ^ ./j !! !. .. 'V"' ' 
develop and detect th-se industries *», vir,-  ivr.-i •    .•••>   -.'r "       ¡   ' ' 
oí 8ur-h a study, the probier* whirh - fleet  »,;V,.j „.,t.rt ' •• ,   .. 
*»ch « Jtudy rehires, « the ,„, ,j„, „(k.qu,lt„ ,. ';,   ,.'„    ,, , ;   •- 

I 
' t.   ' I 

^•„   C^l^8 ,^0.«*ftPly and de?ar^ cf manufactured nr^n.-t,-      ;:tUtU,.., ,.„r¡i ,,.. t 

"Sin of î^iff f «»"**'   "»  sf ^^^   Interest vhe, "    ,v       ' ' V,.   " 
origin of goods} that is, whether they are national ,-r im^rt^i r-       .«].», 1, »• 
they are consumer good«, capital Cooda or interdi,..,    \r U, J ..,"• !'", •ni    ''V' 

^Lîï'mP    '  0f ?" Uttt08t ilBPorta^ to estatliBh and ox^i'^", ,lr i'' 'ÍN .! .   '• 
Ferait an accurate appraisal of whether industry ic u-.Plrr „",..    ;.....,', ',    , 
on foreign raw materials and intermediate imports >-,, ijs.   'u"V -^'H^     H 
«tudiea of supply facilitate .„ aproximóte   t.erv.u J    t- £.£'H"Z ' 

^latiniliinftcto,    Furthermore, the exact kn,wledpe    t t.hr. BUr,,... ..,- 
manufactured goods permita more effective ^precinti--n f.j- thtr r.^iu   r .-^r  • 
or limitation on imports,  and justifiable chances In ihpart   f. Jiey. 

6V.   Cfmpetitlve statue uf industry.    0,.e   ,f the ,r-,t   nr ! .• •• ^ ahi^h n<- 
authorities have to meet constantly Is the derre- to whi-h   .•  'iB\d«-ietiJle  t. 
protect national industry against f-reiCn e.ir:p.,titinn.    u,...,. ;ít.Jíilf,H iffirly 

knowledge of costa and prices,  oxeet kr,-wie-j^.    í  terilf i,, ¡ i..r.,.,. .'.P :^ 'r^-    .    * 
manufactured products and evaluati   n -f the /'r-M-et  r.umí • •,-     i   ;„„,.,.   ,-.; '4. it j("t ., 
poagibilities. '        "    " " 

•y 



'.       Kir.ui.--ir:.-.     :¡      i'.ur t.  one     f.  - :• •     n>-r  or jtlems  *b.,ut  whist   i<   ir always 
•.,t:Vr-TTTT~í     inr.f.T. the  authorH L-..    M.   jnarre of -lire•-•tin»: industrial pelici.».« 
ir   t Kit*   '.f fir.Mnouv the  devej.ur.rn.-.u-     f rr.anufacturin¿.     In this   ? ur.exicn,   il  is 
•^v^ient  ^   rr/ikr- ».   -juantiUt iv-  ."•;!;/ of the   importance and  tenancies  of + he 
vari-ur.   f i-ar..-iti|-   .-   ,r-ef   ar.d   th.-    .-s'ination  ,iven  to   res .urcer   -»•   vided  ty  then. 
/,m..nr  'h.-:>-  :"s,-..-::  ure   the  internai  resources  of the  enterprise   ^«-receives _ 

C urvi 5 Kti iLut.fi  • .-  fit.::   und depreciation  reserves)  and external s , urces   itar-Ain« 
l'-ans,   foreign loans,   etc.,  and  -.-a- Hal contributions  from individuals,   tht 
-lovemirent  or  foreign  sources). 

cl.       Inventory of : ro.leets.    A task ' f rreat importance is to keen an up-to-date 
inventory of important  putlie,  private and foreign projects.    The main purposes of 
such an inventory are:     'a) to evaluate immediate development possibilities; and 
(l ) to appreciate which are the future development trends and where lie the more 
notorious deficiencies.    Whenever <   ¡-.sitole, a task of this type must be done 
simultaneously with the accumulati i. of background data about «very project,  since 
this is the only way to evaluate ite various possibilities quantitatively. 

9. Projections.    Among the general -rubieras of primary and permanent Interest are 
those related to outlining short-run or intermediate prospects for global industrial 
development and its main sectors.    This should include fundamental aspects of 
production, employment,  investment,  supply of raw materials,  Intermediate goods and 
services,  nower and  fuel,  etc. 

10. Other studies.    There are other studies  which must be conducted wltMn ****** 
working scheme, i.e., productivity analysis of capital and manpower, Institutional 
aspects, taxation, etc. 

Specific atudies 

11. Specific studios must be made to complete the Knowledge of industrial problems 
and their prospect,'  in order to sutiunarizé re commenda^ ions.    Such studies have as ft 
Permanent foal th.- f.-mulation of a • roRramme of industrial development.    Among 
them are tho-e related to certain industrial groups which, owine to their inadequate 
development or particular problems.,  their potential demand, or their possibilities of 
export or import substitution, deserve closer and more detailed studiti. 

12. Substitution of imports and pr .motion of exports.    In Colombia, import 
substitution studies are considered    f the utmoet Interest by the Stat«, as itemi 
by Law 29/1959.    Studies of this kird are in themselves fundamental in any 
industrial development prograiaee, since it is known that the greater Industrial 
increment occurs in the import substitution lectors.    But it la alio true that 
owing to the need not only of saving, but of increasing foreign currency reserves, 
other studies, whose importance is as «treat, refer to industrial exporta*    fbus, 
studying the possibilities of increasing traditional exports of manufactured goods 
and of starting. <'X¡ > rts of new or.oh; .-ts  is a field that cannot be underestimated. 

13. Specific projects.    The main justification for studies of this nature by the 
•levernment is that very c ften certain industries do not develop adequately,  owing 
to lack of know-how  in that particular field on the part of private entrepreneurs. 
k't'ten there are  fit.ancial rt-furcv-. available for industry,  tut the different 
altornai"ivi-s are  o u   always  s'uTi-i> :sLly rtudied s¡.   as  t-  allow the  : roper selection, 
loth fron; the i'ta'e's.   standpoint,   uod   fror, that of private entrepreneurs. 



:'+.    In C -1 Miibis there -r-  s,vT;i   , !(   • . . , , 
vay    r tin ther,  reri'-n: Rm-U   t.r    •  il|tVt.  , 
!r.-.«t important are tht D.ti. r.-ij   riür.r'i--' I, , •'. 
Planeada y  Servicias Tecr.i-  s),   tie ' "i i : -i i-- 
Industrial ^ewlnjiment,  the   ¿Lrl<  . r Uv  :-7t- ¡ ' 
superintendeney    f Foreign Troie   -whi.-h r.-n   '.V¡ 
:f Importa),  the Institut*,    f Techr, 1. CW ho<-<- 
Inve8tigacior.es Technolugicat),  the îMI-I-J  ir- 
Agricultural Credit Bank (Cusa de -redil    .*.,-»•:.ri 

15. Currently, however, tbeee institut! .rt-   -,r, 
tht Ätioral Planning and Technicei Servl,v« 'vr 
of the industrial position  ,f the courtry + - rxr 
goverrawmt Industrial policy indicating th*    rst- 
sectors and the adequate mmam tr, a-iv* th*» v<rl 

16, A brief explanation regarding the institut.i 
carry cut iniiMstrial t*ac«i«li foüovs. 

1 1 ; 
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I?.   Even though the basic is,.- i  r  * etvn.nUo ü,mw     ' .un 
services has fe**r. foreseen in *ht   .^n«tituU.<r. .-iw.> 1 is    :i   - 
this fi*. Id only began in 1 >>¥t after i study   j  th«- " ' nl>i• •' •- • 
Intimati imi Senk of fteeor.et ruoti n &rd rèv< l  t n.«-,.t  'iff* ). 

10.   The lav ef I'm created th*- Flhnnirr Iwiin.i«,    'M.,- ,.r 
vss ordered that specialized terhni.-i*m: rh. j>.i  ,,„,,,,  
the planning field,    fUrthetn-.r«, thr linr.r.li.   ]«t   i>t,,-rt      ! 
fostering the creation   r the»- t*-chr,i^j  *-*"'.'•. • V . •..,'.,. 
where they did net exist. 

19.   Th» W»«Mng Department » eoordiiy t. »»rts^t ltrinivti n.  ¡t r.-*;,  ,t.¡i : 
infaffcing th» Oovermsefit JB »11 «utters r^lat«! t-   thr- >-•• ».rv .,, •§    ,  «1 
to tcotlc-nfe» Its develop»«*, 

2t.    îhe lw|»|ta»ift il ai.    molti entity  Jir^-tly   ,r*-r **r   it,    í-» •   • ,. 
FstjwbUe irtios* operati-.nal fuwii •* «e fr f ih»- ¡htì x#< lt*-.,i.rv. 

21»   In uria« to properly mstp^nd t. ti;*-   1^11*17011 »-i <+•-& '*      •#.   • * - 
4tvtio|aWfit »irogfwiiBing» the I*rtrt«er.t n.v •   rr ui    í « • t. r ;^',   ••><.    •',...' 
•t iti éis)Bosni. ¥ho t» well SVöI* - r tr* ¿t^ti*-,   vtl-i ;.•«-    *rt* •« . ,  •« •» 
cut by th« *p»eialii#d «ntltlr« • f th* »;t-t» ,    ir, fiii-   ,•«    w .    r-   "*t 
the needed ht»m»rt)r re^Airei t-y th»   iMiustri^*.   1* ..I i-# »•'.* .ri    t.: •*. 
ec»ft<«ic |«^rwMes ^f the cuntry. 

Ito Irtf *ff? °f 
22, This Ministry h*g th*- f^ lì wif.f- íM.'¡. 
tidnltistrative, the rMl ml rufrir.t. r.v r. -, 
•uperintendency . f putii-' -•• tn)UT.i^: . 

* » - 

!        , 



!     '      ',',.•':   ¡ t.- ' ,        t. i   , i '   ; •  • •       ; <<   • r,i .   i 

• ' ' i    '• "•• '•   '    "i M       t •'..r;t.r , .      i. ..-> .> v,   : t      ; uti-V ¡   r,       r     .   ¡ ,    . ( *   - i ri ,•   ' r.   t • ' 
1 '       : : '• ' • i '•>     •   .''    .-t    • I   .      i  :     11 i-r  . t    ! 1 • ;'   •' >r  \ v ' "-    '  rtr  1  víitt, 

r'   >   ¡< v i  -r   I;:   t    ?"   r   ':   -,itt.   t i,<    ,!-<t l • »;• ;   . "i.| t rlr.t^r. i<-T.-\y     î   '-.<>   r.  - 1 
'>•-, 'wt!   »,  vti   h   1-   -  i -rir, •;.        t • •-  Mini  try;   it   ! nU'r/"r,--.--   ir.  th.--   t loi i > ï ..»'.   ' 

i'--.-  "''!'>    '•'t^i  ri     t l  n  t'    'î:.J   rt     'pk vhL-r   -m     m er  . n> î-<"   li-fruv  r<\--.ù"t !   i.   . 
ili'-ÌJ-ir.:    r  !:.(    r-iw «rnt v-rl-d .<,     ¡1      ".-tu'ij   r*rmiî.-  -r--    L---'^t  ry   th«>   F'^r#i,r.  Ir M.. 

. '.4f vrlnt' !, u'ti" ,-•   '.'•urrrlnt*»»rf<"r.'i •    !••   v-e>!r¿l-"   E.xU-ri'jr ).    Thi.-     flic*1  -ù.»'-    .<:•«»[ s 
s«.»'-    .-.t.- t-: .iti'-j   ro, iftarjn,- the   :,'^!u;tinn »mi  t-:i¡ -u-itv • i   n'-«•••   Ifst ^rtnnt 
ini.. * ci   •» whil*-  -it  thv  :•»»»••-:  tin    -r^lon-.ourinr  tr    eep itati.itics   >r.  th* ^ver-ull 
ii»'.tuat.rl"l ' atiikii3ha*nt.    In 'tniiticn,   it earrivs  ->ut  »^ito 3f-#<-iil  studios,   su eh 
us tn^s-    • nn^-t*5 - vith ir. iuati-S.^  thnt vitti t" v<:i\: un^r th«    -orvlitlon« of th« 
r.'itltr/u   rfiíjcf^Tt  -.'h*»«* or "Y-'llc-.j'   Kxf'Tt rían". 

..•«.    Mov-y r,   th~ n^c^mr-uy -MJ-h-r.l ;".   ir TU- (^n^r-.i]   ntu-iy ri" in Un trial ri^llet-u; 
K»-.J ii t     ;ist  ir.  the MinlM r;,.    :.' r.c- trx- leso,  thi e :'init¡ti\v h-»*; ^ri  ior-ortant 
ìnsti'.it*Mii,    f -*,.-!.: 'ti within tht    ir:-iu¿tri-»:   seofrt     the Institut*» rf InJustritù 
fovri p. nt, whO:*e RMM <-.f Lip-'ton; i:: ux»sidte(l over by the Minister of Develop >.\-i- 
•>rvi wh-a«   .-t-ittit T  i-i  »?  It    iv-it  -l-sti<:\y fcr w >r-.in*r t     :nmf.3emelit <jcve3oYR*nt 
Ï 1 if*/- or ti;.- marui1"-tarli.,- ir: 1 .•.-,-. 

Ite.-,,JIM ti tut»  ~ï Industrial Uw;l'-rg«ftt 

:ii .    Tlic îm-tit-ito (.-urrr-r/ly ha;' "ti *-s*cutiv» «taf/ of ten p*»<t>3u,  includine tt.o 
•«.»iwr'-i ".uiüii«'i-  ini uMir.tant Kitvi.^rd distributed Into four def«rt«©»tai    legal, 
ftJmlnijtr-ttl"* , ei"wmie rewarah mA vt^lœevlnz.    Ifï lias ?arri«4 out «one 
sp'i'ifio Ustrini .:.tuaií*s ìB tt*e l'Uléi of food, mt«l, V»ai^ ff*talt ana efaraic>*lg. 
It muvt W n.tei thut the    ri.tmii* statut«« cf Ifl, ae veil as ti oa« l«vs and decrees 
pertnlritn - tt- it, aako <üenr <iÍGj.--'¡'lttt3«ui »ts to thö ignoti-»ne rìi IH e -41 cernine 
Ìn»Ki-tri:*l •ievte^'ifiBent,    Currently,  xu - finnn-o 0arrotiti•. r., it *»s ettafcliâhed 
•t*    rlor    r irloriti^s j'cr 1 nna   ¡r.i iRv*HrttF.«»iiti>  li* tlves in«1untrlal 8e«ter8 that 
ivjuliv i'ur.JB i- r -i MU-r utljl.: ii'i» <-•• ii;:>toiJ.eil « ìuii,tr*?tìt.    1MS order of 
1 rii-riUiT-  's f---'i.;,tíi iMiir.J.,-    r. t-.ui-*   Ir.uuetr* *s whioh U"ve fro,Hfc«t» fer «x^orta, 
ir.t*>ft j'it-ututi m   mi n- -.l-^ij   , ,• 4u-ti-.r. ir.^rtiBÄRt.     .ae institut« is a lcpal 
• ..t i'; ,.•!•.   t.* 1 t ,- 1-v 11' ^3 •    ,  •..-.', s.   i-ati.-i:: -.»fid T.atx*iœtny am Irwn free it« nvn 
tr«ì(it'ur,,  ;r * r*- ti;-••< ur.ts n.c-i.- ^   thf  Funi, uf tl»? li^ufcli^ (Central Bank),  from 
friyat<   auvitwu •«. t iiv?„ t¡u.- G\./i.-rttn¡tnt.    Ttu adtainiâtrutior. ir- the r«*^nail>llit/ 
"ï   ' 1   ''i''    i" 'tlT'-'t r-, m!  •     t • 1 -'s 1 p.îinc«i*i* ;irt'i an u«r''.i;twit manager are In 
•H^rrû ft-r-ti n?* 

."'.    It wm •• r-.».;.   i tv thp IL-.:!.-. î^r Mlasion in 1-jej.    Ttw Mnk '-.fie vlthln lia 
iunotl -n.'. 'iii.i ft- •i.iir.liiÎBtmtlvf;   tru^tur« ¡im m cçeoifi« »gpects connect« i with 
Inaiti .try.    Ita •• t--»r.h Je|..;ir*--.-M;t   incluyes ¿tudios en national incesa» and prtdv >t 
l'ttlffi-iU-.i. nfl.l    t- -r o .."-t.uni« o- i:-.-'i ta in the in-iuctrìal eeetcr.   The Bank hantiles 
t!w> ìrlvito 7nvf;-t  t-r.t Funi 'ili   - F'-mir. d«. Inversiones Frlvaías) <i#hieh canalizes 
finnti.'l-a r-v- «;• •--.   ^v'f.ir ini'i.'trv >Aft<^r   ••'.terin,' Kn-vled^e rf the correapondinr 

sui^vrintvtv.;f.titfy v.y K-'ïV I x îru-'k 

' .".     it  vu.- .MVí\-f i  in ì       ,     ri:'.- Àrtrvy royl'.oeJ th« Nationnl   Su(«rinten<ionc.y 
''  '.i»}''i't."-   mi   »V- evi, i * (•     Tur  ;'   ne rf the forrar Foxvirr. Ex--hange Repiatry,    It 

: •   *v '     '"T- ¡M '"-1   '• - •   '  i-t  .-1    ' with  irMu.n.rv,   tut jitnitre! t    thr  affairs 
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vi., n.; v .      ' r.  • l.i. 
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.:'  fir,m, '•    ••• i   tr,    W.'AA .,• ry     '     ,,•;....' 
Il     '  h <r\    Uta Í     l! :     (...-, !     ' ,      -.| , ,   ;, • (   ,    ,   _     . , 

>*•   -f WICLL    i-: ». ri- i. .    ... ;. -M •, 
•-H--*."  IM' a-i'î' r. -t—.:.   ri   ,     ¡.   ;,,,      '        , ', 
-,i,  ".h-   n .it.-,     i  , ;„,. jfct.r.t   ii  .:<>     <   :f,.     ¡      ,-.;• 

i iiTiiLi.f>J  ly    M     -«„ti-.j   |>-.i,i.:r.    •.  . i..-y,  .,.,". 
•-Me fc»4(-fiii*^M,.|jCy h,..,  ive»¡v. i -„ni,.!   JT r   t» 
"i  ww iiiiuH»i-:-il   'L.-rtKuti^..   ir, th,     ..„,,., 
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it  1.'» t   ' 

laitltjÉ.tf cf 1M*P«w«lol forrea 

-*i. A« Institut« of twílíiKaofí«*, H*'»eari* I- r -, it t.- 
ior the ^ïimtîm ir. ümofcM« of ti«* «ricntit;-* p-v«'-' 
country ana «t>r«tt4, mi for «¡4artinr teehtitv-p •• *r. •* !>• ' ')> 
tflreuMtMiitm, ttn«t the Institut« prvYM»*« r^r .he rìw 
fro« the industriai, nfrimtlta'al atti iroverrm.'r.t &t-i«tci«-, 
««Uni, ovi<Jcitt that Itt will »Away« be au i*m*ory FH-,-»„«V on »h- 
MigtatMrtSf »ronlts* of iBOustrini. ccouwi«; te uiï ^«ï,/;, .• ,.,-,«., 
I» MworiwwMi with tnl», Lm* 2*j5*t tu it*i *.rtl..'U- ., M-A»„ I

:
« r« 

UewrwnWit NwotigR tb* Institut« uf ii*lu#tri*s '% {,,-• t * 
«•«ftMtiMi of thç Institute «f fw*«^;^-,. :Mv¿t.trítt. ,„•',' t- 
tn« sttatlas »8e#M*ry te Jrtaial&e Uhu* <irtt-.t~ s.u. • N ^ -. -a 
ti» country t© substitut« insorti: r*t e*uy 3t rit.UhtJ \r -.. •• 't 
materials ani i«t«r»«4iat«i artici^«". 

:      ti. 

•r.i . • 

A I * f *t 

»f. 

i   .i 

it: £9.    lo ©multile tîî, the rtgrì* .:tui-.*   .'jv-ii' 
te#e*w* VmHStetien of the 11 uno«.' ii^tiut«   t   u-ow* 
1» 1/55.    Oirraatly, fa r#r -*ent Lf iw w^,-*   ;,. «..,-*,   <t 

âÇ«B»r«, v*iofe »r.. listet  il, th^lr t ¡*-h-r >%  ir<^ it-t-e..;  - 
th« Mltioital Fe«ìe»tlAr4 „•     y*tte* CU^wvrr, th«   ìifiti, i,i .  t 
. griinaUrm^  Jre4it Jtonk «iw the Inutitut-- L,f IK.ìU, t i-l-tl ' 
% pir MS4 «">»P* frotì t|»#  Q||it9tt NBtÌor.f< »'l^*'*»    furti  f«,! 
fivgmMi for lftt«rM«4isie «B4 atoll IrAlwütfy, '*to.uritlw • 
Unii«d Statai ef Averle« ^#«ey for intt-riiatìon'U r**v« • i » -r f 

ÌJ9»G€€» «B4 ffw agre».serate viti, totkii.. 
Indu, trial leMmt for th« »ti^y r.r af-eci^i ^rt-tu-t, 

'^O.    Biis Institute hbë vej-y gcoá .fifcor-ii^r.v i-.-il.: 
yobrsf &t)á fco4trn e^ulfBerit for Iru'truiu-.-ritfu  •inf;.¿-. 

51»    Iß 195** It vus réorganisai -n  iii: f.i.tor; r.ti...   .,', 
It continues to vlay an imi-ortai.*  v .•   li.   •. r.j...xl  ? 
However, this irle iá 1 in.it>.-J t-- T„- «hr 1.-,.  .-..::   . 
the B.uin otjecta o i' the Inüti tut....    il.« L      •-:'..    . 
and arc- financti by thi- '•r.t It:-..  ! • r. K Mi     *:•.:;, 

•or.triluio fi.tAfi tcvirii;   \\„   _t   .- • :< i .   ..•.-.• 
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i:   i ,    . i.       i    ..   ' r     .   ; r   |. f,   ,   HT  '".reí       • v,l  .-tu<n--C   reljtin<_.   t*j  tu-   ! lastie. 
' ,1.   *-.•;,     -     •   .   r.,v •      '.   ... ' i '   .jft.i  ••  i   ':r,u   -"•!... u.ir  .: Ulule-   tl.üt were n.ale by 
li      r    ' í         ••!:.•      ut  r    1.. 

e * i i,'-i 1rsxr.i' '   '< fv;• • 

-,.    Th<   N'-.-ti >r.' i  Tr-.ir.l'.f   ' ••; v i ^   Vb :   creato i  by recree   LL'"Vl^57 H f jd   is  financed 
i y <-E| i >y< r  •   -v-ntrlluUcns.     rir-rL-y^rc  trt.   requested te, .levóte y {.er cent of their 
ninthly puyv ¡I   t    be   ii.-tri tute i between  family allowance::  (h per cent)  and 3ENA 
fufí-Kí   il  ter c-'.t).    Tìi*-' ìÌH.tlrm-A Training   '&rvice 1:: 9 decentralized  agency with 
its    wr.  legni statue f«r.d patritti r,y, whoe*- purpose  is to provide young and adult 
vTkerr with a i rtfecsi^nal training in tre fields of  industry, eoaacerce, 
«Mûrie«! tur«,  husbandry and mining.    Th*» objective is to give the worker a technical 
training -md  tc   ahape socially useful and  responsible citizens. 

jh,    iMh h*3 organized tranches in moat , rovincti of the- country.    This agency is 
r. 'í ;fciti>.n  jf prir^ry importance -JEOIíP r.olern state  Innovations Intended to solve 

ti«- .   oi-'-c-conunic c. nfUctc which ari^e fro© aanageitieot-labour relations.    It alao 
M:e^n;jllr.hA.'j t< very important function lr. the -aduoatienal fieli, for 1% eoablef the 
workerr. to contribute srxn'e rationally ara technically their huaan efforts to the 
production  it wealth.    Thus they v>ill terd to improve deficient, national production 
tini contribute to obtain better we 13ee  themselves,  i<v..vr costs of production for 
their employorc bru «  viz* in livin*. standards f> r the country as a whole. 

Cp.Ù»bifcft Instituto 3f Technical  'tecisiUation Abroad  i'lCETBX) 

Í5.    The Colombian Institute of Technical  ?peciali¿ution Abroad  (iCCTEX) is aß 
•jgency wh'i'i.' purpose  ir  tr  leni n.oney t-   stuJentc  and professionals vho wish to 
fellow  j cM^i-r    r -j .-fu'claU/iition In .?*.-rt*un scientific and artistic fielda.   There 
IJ m   a übt th?t t.hij  r^rvìco pn viutv  fre*it benefits to the Government and 
privat'-' cr.t' • ,-aavj. wt ich pr-fit i'r•..u, ti:«- kncv.»tKw jf numerous Colombiana who attend 
i lucutior.il    -entrej -itr-'-jl. 

o|her ^^Mijgf 

.    There -nv < thor -j^enciea, public and semi-public, connected with certain 
industri«! ¿.spools.    Arcot!t- these M«e the Agricultural Credit Bank and the Cotton 
I «v< ;,3{:iüetiL Institute   ;'l:u;tituto de Fcciento nl<wdonerò).    fhe provincial 
{••overni»eiitc -liai,  hi.'vr- rv. me ir.terect^ in the  industrial field. 

.•Í.    Klnaiiy, the   n:lv. r.-i t!c=, i.e.,  the Setlc-nal University and th« töteiv«rsi% 
if Ics Anue;^, ierf> ra   i ifforent t.vpea of oconcKic,  industrial and social rete&rch. 

There are, tojin.-j. uruy c r.îultlnf. fiima specialized in th« various fields of 
nutlornX  induotri-ii  ',r,,!  ec.-nfitiio  Life.    These services, perforaed by firmo and 
itwividuali-1,  bi • 1    .• :u/tie 'JHJ  f;reirn, are confitui.tiy available.    Furthermore, 
every Híítr.cy hau- ^:.\v -icce?^ te the inforahtinn which others gather through thei 
own research. % 
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XXIX.     INtUSTRIAL RE¿Lv:-:CK ^I   I FVH.i Mir —, T •, .„ 
IN THE UOTTEr hEUJBLlf rl  TANGHI,', ' "' 

Propun:.!  ly  Jnn, .•   K.   Mk.tily:.* 

A'    ^BUonnl industrial n-senrch policy 

1.      The development of the induatrir.i tîc-ct >r   ,f • »,  
emphasis in the current F-ivn v«r,„ m »^«.momy jiri:.  r-vi lv«-.i mu.-l 

a total plan outlTof ¿ll^inl^Z^ZT^ ^^   • '* 
alone - the highest proportion Gn:or¿ ,1     ^ ,     i   i      ' .' J'•"^ ^»' <» !-'"> 
the present Five-Year Plan industrv i«. *~    Î  ," ••••"•winy.    u. m-   = i..» .,, 
Gro.s bestie Product^teS S^ ^^ 1 ^TnT^' ^ TI ^   "" 
Year Plan is in the course of pretention   nM -?> ^ *" r,riLltil'u'! ^r.— 
industrial development is, hov£e>       ^'^"   * ^l "-* -f, '* 
a very valuable guide to a prospera future! """ Vl '    "' 'vl !" 

SS STin rnfaotured íorm ût ^hiycn^„Lri; :r;i; :: ;;^..::: ,lv 
^taSSt£CS8"IT6'- II i!i notmer^y» ¿-«tío. o   , ;•'•   '    -v 
¡^S^^th^tîT^^ î0ehDi*ïeB' ""* CmílüyWC,lt ^W3r{.u .Iti.-,, 
th* m!ÌÌS   rïi    î      ?e v°6°ries 0l B totolly npriculíurul ccot.o-.y vnh'h i • .,» 
Íí-ííí^»? fluotuo*lonß i« «rid demande und Upliw.    AIth urh ? r   ', ¡ 
Í!/ Ì*ì îï6 B8lnstay anä lB tound to remain z, f"  ¡V ' ,,f,,lt,«!- 
accepted that industry forms an important rn-a ,,f d-v.l-jiir.ri      ---i « ¿. ,, ;    , 

an industrial revolution. 

r"OH;:i>K ]T:>.|.     ¡ 

ir.- i;t .     ".Vi 

Wit t,. :v ii. 

?n t,,ïï hÍ%í?liCy SpCeCh *° tho Budget de~ior' °r «...• Unti•..   A.^-PM« ..„ 
30 June of this year, the Minister for Industri,;., MIrj(,rM  ,„   flVr,t... . ¿ ,';.., 
Mr. Hanga, said:    "The fundamental tw* of our t^iutry i,   ¿^   Tv ly,!' Z-     ^ 

íí"í:   ?r  --- —    -.w^«*.^ .»>,      n*w<«     A i**.-      LU^tMVUl -J.     hVi till 

United Republic from an agrarian and weak country, av^nuint .,h,n th. .".» r«i 
;•'•! ¡»'R» 

of other countries, into sn industrial nnd powerful country, MI 
and independent... " ' *' 

4. With the goal of expanding and estcMiuhiin' indui-trl.-i: ••<»•;• ih-   ....    -, , 
this is a very urgent need, to carry out indurtrif.j TTC< nr-h '.r vr -i >•»   • ;••'•' 
to eacourag© the proeess of inductrieiizotion. 

5. Although the United Hepublic of Tanzania has e populntion of IU»íM 
it has access to the last African Conmon Market with e total tr,puintir,n * 
25 million. Tanaania has recently developed in the- li«h». in'iuj-trJpi f'i-< 
New factories producing shoes, razor-blades, food pvAuntr-, totnr-r "•-•• • 
ready-made clothing, blankets, enamel hollow ware, pnivnuln    .h-- 

irn, 

-1 nr 

Ministry of Industrial Mtn^rrl her -jurco.. • nj I- 
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,'•'  j v. ,   :-.i.:fd   freier twine,  CL-iicnt tagging,  extraction   >t vegetable oilf, do,, 
hav«. ccmc  Intu Gyration.    We-U-pstntlished industries.'  include  th • manufacture 
of meta]   containers, paints und varnishes,   inscctieider-, coir matting, furniture, 
rubber products, vire nails, beer,  aerated water,   leather goods,  oxygei, and 
wtylcne,  as weal as several textile mills.    The £5 millicn Hale Hydroelectric 
scheme has uomo  Into operation. 

6. Ar. of July I<j6¿4, the following nev investments were under development in 
the United Republic of Tanzania s aluminium-rolling» and fabrication, sugnr-alll 
and refinery, oil refinery, tyre manufacturing plant, cement plant, plastics 
factories, large-scale shirt manufacture, production of rayon and cotton picee- 
goods, sisal ropes and twine manufacture, enamelled hollow ware, several new 
breweries, mechanized decortication of cashew nuts and galvanised corrugated 
iron sheeting. 

7. Consideration is being given tos manufbeture of pharmaceutical products» 
several new dairies, radio-electrical appliance and eoufonent assembly, ftditag« 
not manufacture, glass factory, large-scale textile «til» motor v#hiole MMMy» 
manufacture of asbestos cement produet3 and larger-acale proÉuct ioti of soap »ni 
roup products« 

b.      Under the recent "Kampala AgreementH between countries in thw lest African 
Coman Market, Tanganyika will have exclusive right to assemble tnd man» facture 
Land Rovers, and limited assembly and manufacture of a type of lorry r?4 truck 
which Tanganyika will define.   Tanganyika will eleo have exclusive rtt/hts In 
radio assembly and manufacture, and in the manufacture of motor vehicle tires 
and tubes.   Hie object of this Agreement was to reduce the imbalance of trade 
uKong East African countries. 

B.    Current Research Activities 

-•).      Most el" the research activities cnn,at the current time, te grouped under 
applied industrial research.    Fundamental research, which is really concerned 
with the expansion of the periphery of knowledge, has not made significant 
progress au the University College has only been recently opened.    The future, 
however, looks bright.    The ubvioue fact ie that fundamental research does not 
pay In immediate dividends, and the incentive is therefore less.    Various 
successful attempts in the field of applied industrial research relating to 
Tansania have been made by the East African Industrial Research Organization 
(FAIRO), Nairobi, Kenya. 

10.    Applied research has been mainly in the fields of economic studies to 
determine the feasibility of industrial proposals.    There are four such main 
bodies in the United Republict    the Market Research Ltd., the Economist 
Intelligence Unit Ltd., the Statistical Bureau of the Directorate of revelopment 
; .tinning, end thi  Ministry of Industries, Mineral Resources and Pover.   Development 
corporations also carry eut studies in projects which interest them or require 
their participation.    The Ministry of Industries, Mineral Resources and Pover is 
'n f'ict sotting up m industrial  Studies and Development Centre, and has applied 
to  the United Mnt:..-:;s  i'.ir Jun.i;; ana the fallow i n^ experts to undertake- training 
vil"   Local personnel   av. J 
. -nfiiU'L r,   industrial   i 

:.akv feasibility studili-:    projectr. director, industrial 
i.er.i.-t and   ir.duplri-1 chemist. 

Of' 



— .     li.    --'tí    • ì K   Jk /• rt.ir.. • 

.' (. Vciof-Keiit   iti   f?th( 'it.kvi.'.;.'' , 

iti      Ota   OÎ   the   li», v   l'i't   ci. 
Tnnita  factury 1er u',. ).« w-i 

:*.    A new (•Pver'aci t  u iy   -r, - : 
Ir. ^riur te ;wol ì a .-.tu   ]-.... i- r.. 
tfcaudi    Ol   JlViWn.Vti«.^      1      ,,,••. 
Casr.ittt.-e.     This-  Riunii tv ,¡., .' 
sinistri^ atia surwü -;ò -, «:,..:; 
industriul opi.vrtur.itiv b.    :t •.., 
far as the over-niì  Imiu.arJr.,   i 
lost African jsett<r. . 

¡  :¡ i 
i.' i   . 

•í     . f 

t. ft \ 

!•»#    Ble 9Qvcri»*ftit tít eiwimrgßW r t *«, v».   ,,, • », •, 
wsrk compi^u «tM^rtlon fro« tax- 4. 

- -y  i 

if-     v 

,s « 

15»   Ä« fevarmeiit feei not, gì vi* UM*.-,* iie.   H-    ••• > •    •    i •!••• «      t. 
for rancori* purp?«»,    FuMi? tcii.-.-, |jS, •,-, r, -,ñt "»^  v   "'•*/      'I 
fcy «l# «avortât «4, nu ¿«eh, ,pv. rat«*.* t +.•..-  »Vi-  ii*. i«*,  -.'t' - 1' 
wrli 

lé.   Ocvms^nt fcurairte» rer '.i-íinin,- i«, *i.-:nu.. •»*. ,M •    .•  c       ,--,•• 
«rese of Knowledge- fcnth wíthír. gnat ,,î^; ^    .. :tn . , .r \.n, ¡  "/ 
Steae buraaries ars avr<lint ^  Vi ih'...   ,.c.|    MU   . ...,*  . :      ,.»•,' 
already tri eMployssent,    il-jv j,  -, ¡r- ..j,,. .h. t "..,,,;;',..»      ,  ," "    ,   , 
hav* te sitçti a d.e?U,r*t.nr. thut •»,,.•> *• •.  i ,»->•    :r      J .•}•'. •.•'   ',".'.' "'. 
certain pt*riodi dtei-eivlir^ en th*   iurMi. t.   ••?   • u       •:.-'.' 

17.    íteny other aflhuin-i,..«!     UJ .   Mí.r. ,   .?     , ,, •-; 
rragraraee, and uchoiuranij ..;•.*.•*. .3 ^r •.,.. -tu..'  1' 
the Unitali Ftetes 01' Afterica, th    F.â- r\        t „t ' • 
countries    Ail Uva? H re 'T,r'ii:¿- J M »*  ..-t. i;.. > 
fcut anyoic is veluoav te > \\ ¿y í< ¡* tfc.-.s..    ih . • - 
not only for research tr. t.Uif.    W.«   '*t,:\   • »•*.;    . j,. 
assistance throurh emir^rs.,, 

iß» "toe OoverrtBi.-i.L1., e*p*i'i;j.- r^sd AI,^,. 1;> «;r • .-,• • t, ., 
..cetor.    fubllt.Titiortg oí   j!*rviy-. - n 4t,-,.j  •<•;•.   h.   ,'i« 1',    • 
veiöOfcii^ attitutie tc U4i   lt..jtytif.f* oi   :»,¥*_..t*^»'     »t»   -I. .. 
fl^asurea to encoure^*' vanMi'tetur-.r.', %, \t* ij t>, - f; t ,• 
C'ßfrefeensivt- inveBtmti.', ,'uf.nt,t'      («-».::',»: »  r..-.   »-«   t    *,» •• 
If. prepared to i^gctKu. with I.VíIVI-í^«^ ^,<,- rut* * *. .:»*, ,: 
acuti© tiixntior. aprfc*.*ji.-nt. . 

l'i» ÎI.WL is ne ì'entrifìtitr, i»4<,>-ì _r *..- r^firì-1' t • *t 
of eopit-,,., proiitrf »»ì ilvii^j.j,;, li« -..,•.,,«:,,, . |B »- 
thft Tangux-ylkt. ^fcv.i.oifc.-u   FIi «..-•    'RI-;.,   »•.    . »    » 
iietiviìly a'j pcditiv.-  :r,,5t. f,;fi. M.     î   i« v    ' ¡r   t.- , 

20.    H TO«b«p of inoít.tiv .• ur»' i.'/**;.ut ..   »    ' »   -,      . »     , 
the range  >f "»'»w m^t^ri'..;   »I'laitt- i  .'••• 
has been inert.aBe<i.   ,•< .,t   '   .«,..-ti.- ,'..   •• 

t       i 

'. -.{ 

'J   *l 

M 

,  .  • 



'..<;., -ax- juíT-iiil.v exempt 1 reír. ìuty. The Gustóme Tariff provides protection 
i J!' - vii'. numi er of industrie:;. A system of initial investment and annual 
iep;xeiation allowances hoc teen established to facilitate •'he writing-off of 

•-X] er. íit.arc irieurreu on industria] building and nev plants installed in factories. 
lax relief Is luso available for expenditure incurred in research. A programme 
ir-, In operation v;hi..r^Ly industrial citer; arc available in a number of areas to 
l'.'j'.'il Hate the . -stati ishment -jf new inductrice. 

¿1. In the ultimate analysis, policies cf all governmental and semi-governmental 
todies rest with the Cabinet. 

'¿r¿.    When the Industrial Levelopment and Studies Centre is firmly established, 
there will be a greater flow of information to the public and private industrial 
sector thfin ver before, and this will give a fillip to the use of results of 
research in Tnnzuninn industries. 

23. fhe large amount of money earmarked for the development of industry in the 
Five-ïear Han i; bound to stimulate industrial research activities in the 
country. Iron-ore mining is allotted £5 million, and coal mining and the 
che»''.cal complex, £5 million. According to the Minister's policy speech} 
M... the establishment of heavy Industry is the over-all basic policy of the 
Ministry,... Hie idea behind this policy of industrial!asatlon is to achieve 
our economic independence that will enable the people of the United Republic to 
look forward to freedom fro» the daily struggle for necessities... to the full 
flowering of the human personality and the huaan spirit which our society will 
sake possible", 

2*u Aere are P. number of organisations which are not located in the United 
Republic of Tansania, but which are partly financed by It since they are run 
by the lagt African CoH«xm Services Organization. Certain private firms also 
work on an East African basis. The following deserve to be mentioned: last 
African Institute of Social Research, Kampala, Uganda} Department of Economics, 
M&kerero university College, Kampala, Uganda} last African Statistical Department, 
Nairobi, Kenya? Mechanical and Agricultural Engineering Department, University 
College of Nairobi, Kenya? Departments of Agricultural Engineering and 
Agricultural Economics,'Maherere University College, Kampala, Uganda? fast 
African industrial Research Organization, Nairobi, Kenya? last African ïxtract 
Corpm-ntlon Ltd., Nairobi, Kenya, Cooper Mctougall and Robertson, îtoirobi, Kenya? 
Hsonu (l.A.) Ltd., Nairobi, Kenya? îwlga Chemical Industries Ltd., Nairobi, 
Kenya? on i Shell Chemical Co, of Inst Africa, Nairobi, Kenya. 

.-35. The En tit African Industrial Research Organization hap been doing a 
considerable amount of work. It can also play n  much larger rolo in the field 
of industrial res. arch in last Africa. Hie following are excerpts from the 
Arthur D, Lit tir report on industrial development in Tanganyika; 

the technical feasibility of recovering the enzyme bromelln from 
the pineapple plant has been demonstrated by the last African Industrial 
Retseorch Organi sat ion. 

Hiph-uu:MHy um id can be separated from the kaoline deposits at 
t mu.    ;.'ueh s.-md 1 j. riso of high purity and of excellent quality for 
cinss making, necordir.f to tests made by the East African Industrial 
hosxntvh Jrr*'Uii nation. 
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'11K- .i:;o of Renal ar.u doua :';l:, :: ,....- 
textile manufacture ¡.r^ents a t .• ;¡\ • ••'."',*. 
realization will depend on prav..; a.V •-!•'• 
development work should U- carri.': J-it •• »?! 
Research OiY^nization. 

26. Brief descriptions of remo dovelciir.eiit iu- -, 
of Tanzanie are contained in the annex t- tía. 

:! (. I" 

i 
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ANI! EX 

rtrcHiPTici: 'Y ;LVELOFMLET n^TnuTEü IN UNITEI REPUELTC OF TANZANIA 

A. Ila tic nul  HOUì.:!!],^ Corporation  - Self-help houcln^ programmo -X 
.(•omeni^  Err os  Sr. inaia 

1. The National Housing  Corporation MVù established ir. March I962 to ineot the 
nuoci for  low-eout housing for families  in urbnn f rc-au;   "half of whom live  in 
totally  inadéquat•<• dwellinns". 

2. There iü the twin problem of meeting the present   deficit end  the tnnuol 
increase of urtnn population.    The pre cent deficit io ntout 9,OC0 houco:;.    Growth 
of population ranger, from IO per cent to 50 per cent.    It is anticipated that 
the gap will be filled over n period of ten years. 

3. Houses teine built are grouped into three categories?    Standard A (£350 per 
house), Stando-i B (£700 per house) aud Standard C (£l,toO per house). 

k.     The National Housing Corporation vili have to build 27,795 houses during 
the current Five-Year Plan (196^-1969) at a cost of £14,592,000.    According to 
the Five-Year Plan, central Government contribution vili amount to £5 million. 
Tentatively, £3.5 million has been earmarked for house construction purposes. 
"It will rest with the National Housing Corporation to find the balance by 
borrowing on its own account from official organizations or from private 
institutions and individuala". • 

5. Staff is comprised of an architect from Argentina and a technical expert. 
lhc architect came in 196^ under the auspices of the United Notions Low Cost 
Housing Programme in an advisory capacity. 

6. The scope for research covers the following project:    "e sample survey of 
the participants in the self-helu Housing Scheme Programme at Magomeni, which 
involves examination of composition of household, income, housing types (pnst 
and present) and attitudes towards self-help schemes". 

7. It is >.nvisatted th- 1   future developments will include conducting three 
sample surveys in Car o.- .'nlnun for comparative purposes. 

8. As this is a semi-governmental project aimed at improving housing standards 
of the people,  it can to definitely expected that the research will benefit the 
users all over the country. 

-K     On completion of tuiUinc, houses are either sold (repayment it: over a 
period of about ton yonrr at the rate of roughly Ehe.2C0/- per month) or rented 
by people at about She.'.'C/- per month, depending on the grade of the house. 

10.    Mr. Edvard D. Holl-r.ar has the following  to say in on article  in 
rovelopment Research Di," ••*.  ( 1 July 1)63) : 
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Miserable ina .iequate hriu'ii;,- i. t.i.i.. :\ 
countries, nnd the- tetu-nr... nt :i' :., u. :• 
complex process of development . . . Ih 
ie itself an expre^sioii oí ¡j.vLel ••:. ; - 
achievement of better houcirr( ¡i. t.¡r:., 
organizan!-n and political, ¡at it i.e. .• el 
development. 

B.     Economist Intel I LH I...V 

11. The company is located  in Lcr ei; Sainan;.     !'   1.   i • '"'•    t   • !.    ¡ ¡   •        •      .-. 
Group with its head office in London.    Ilu   Kconeni. !. i • v. \-.]>>•  ': 
company.    The Economist Intelligence Unit war iL-t-tii/h. •   :••, !   i.e.'t. •('. 
and its office    in 1er es Gnlaom wm; opened   in   1  '•! • 

12. The staff of the company in Far cr. :'D Lnr-n Lr IM:.| rir. ¡    i   ti.    •• • i •  -   r 
his secretary.    There are six correspondent;.-  in Leei Ainee.    \úu •. •   • •    •« ••' ^ 
is undertaken, however, additional staff are ¡evítala   i vom U..   »;• ae   M : ; ••   e 
the United Kingdom.    There ir. no problem oí   ./Haiiúnr .-'afr. 

13. As this is a profit-making tody,  itr. finance ir deriv. ,j IT. r. ív.-r   .H.nit.. >' 
from research on contract.   It loco not receive rrrmtn. 

Ik.    The cewpaiiy undertakes various type;; of research work m; follow:;!     w'lt^l'' 
analysis, conducting ssarket research, feaeibillty lauH-r. and !n«' rnnUonei 
research as related to economic profieras. 

15. The policy is formulated by the board of director« in Lender., t-w,»   "l whew 
have executive responsibility. 

16. It consists of the follovinc sections     inductrir.L and flnrmcif.l   e.^.eiU* 
statistics, international, marketing and puUienti,!.:;,   ihn-, >>i  e.iur,.. ,  i.. 

in the United Kingdom. 

17. The budget varies from time to tine, dependln,- <,n reo i! »e fr..«. ,• i e ut.:;. 

18. The eoœpmy has no direct relationship with public lodi, e,   L.eiivHunu; 
and othtr firme except that its publications are avoUnt^ t. - ,m e«, i   .. 
oatfsny is ready to undertake research on their behalt .    mi- ,i..-U ... ; '•   >;'        " 
aspects of research is available.    The company cm, a.re ir.-^.r- T-*";   »< ;     • 
charge for Governments for amission to *h, ^^J^1.^1 !" ..-/;;^  I« 
in the United Kingdom fro» whom payment would bo  Alinee, i.»i  .=      •• •••        <   ••» 

19. SO far, the cottpmy has undertaken a reta . ... r^.. ^ v y   n   ^ 
und is currently engaged in preparing nn Investment Hnr.lle,. ^ u • ,i 
^ubUc of lanîanit The Economist Intoiiieenee Unit ha« th.- toUu. ,...- 
publications to Its credit In Eant Africa t 

(a) fcuarterly heiort on East Africa; 
it) EcQPQBsy cf East ^rlca; 
(c) f aiu& of trendsf rover in Uganda; 
d) feria • the backpounc to InveuU^nM 



":.    •j< .'. rtiir.int Chemiüt, Ministry or Ho'.lth,  tor es Salaam 

,0.    The  Gov,i-iiir.' ;ii. Chun ioni   Lr.turat<>ric G   in  Ear OíJ Cnlnam were  ertoli i shed in 
.;,<.5J   fii-  a  i,',IT,    ,r »-he ¡iinictry oí' Health.    The heed oí' the establishment in the 
Ooverur.(.Tit  Cht   in. 

..'I.    TheiX' r.rc  three distinct  sections in thu organization:     forensic;  lood, 
water -¡fifi   iri'i'.ft rial ;  t.r/1 vitr.rain and specialized nutrition.     Its  scope oí' 
fv-Lief^ch  i J "¡r  follows:    foods, toxicology and analytical methods. 

'¿2.    Industrial research is not normally c part of its work, but  it does carry 
out ud hoc investigations on various industries.    A firm can nek for help in 
cuivinß certain problems, e.g.  large-scole air-conditioning plants with regord 
to corrosion problema.    It does chorge fees for such laboratory work if done for 
non-governmental bodies, 

?-3.   On occasion, the organization does engage in formulating standards.    It Is 
concerned with the technical aspects.    There is a proviso here:  ^he organisation 
merely acts in an advisory capacity rather than doing the aetual drawing up of 
ouch legislation. 

2k,   As far as minor matters are concerned, the Government Chemist makes the 
policy.    On major issues, however, the Permanent Secretary of the Ministry of 
Health is responsible for the poliey.    tbe executive responsibility rests with 
the Government Chemist. 

25. Public and private bodies occasionally consult the Government Chemist OB 
Individuel matters,   fhere ig no direct working relationship though Chambers 
of Commerce and industry and Kore frequently individual members ask the 
Government Chemist for views on particular topics,    Äe University's faculty 
of science in tar es Salaam has not yet been opened and as auch there has been 
very little contact.    In future, however, there is bound to be a considerable 
amount of commutation between them. 

26. Ine establishment is u port of a Governaent Ministry and as such receives 
approximately £20,000 every year from government funds,    Its eenritiga from fees 
amount to about £1,500 to £2,000 a year.   The only grant received in the past 
four years was one from the United Mations Children's fund, a su^ly of e«jttip»Bt 
íg¡r the nutrition aectiu.., which is in the eourse of being established. 

2?.    It is virtually impossible to recruit graduate staff for the «hemist level 
posts.    At the aomer.t there is no suitably qpalifled fattgenyiltent two art on 
course overseas.   Minimum qualification is ft« honours degree in chemistry or 
full professional qualification. 

¿8,   it is difficult to get expatriates with the necessary experience because 
no earner enn be ofiered.    It would be a luxury to employ fresh graduates on 
short-term contrrru-.    Whnt the country needs now are people who can pass on 
knowledge to local staff.    The Government is trying to obtain officers from 
ithiT Governments on secondment. 

'.    Ihere  is currently oru   expatrióte Government Chemist, one expatriate chemist, 
three notional assistant   che misti;,  three expatriate assistant enemiste, three 
!..-;tion;.l   senior laleraUry assistants, one national  laboratory assistant and 
.sue  expatriate   ;. aborrii .rv a^r-irtrint. 



*0.     Ali >'-x] i\trír r(    ,'\.< V..I. ' 

jhemijt ¡.'et!-,  C7 '"' •-!<•'   In  ' 
arc  in the  scale ^r  £f( ^ i, 
£H4H-684,       L.aor'itory ;.,-. 

.51.    There ir- no  probkm in  -i i •. ¡i.iv   -....-•        -,     • ., 
¡renerol science le^reec.     An ;\., :i' ;.)i.;:      •>    •.•:•'..•     •   ••    .,.-.. 
^uollfy them for chemist por.tr,  • .i,r<  [•    •,   •],.   .   : : .v   ,:'.j 
them overseas for such trainine-.    M  h>->r. • MV   ..,-n/ •-,-•..   -   .•• 
currently available in Ennt Afri er.. 

32.    Wie establishment doe¡a hnve ,\ ooiioultatlen m-v!.-. , •   !.-*•(,>.;.••     :••:.;•••. 
aerviee, and a general information ¡jorvicc.    ilu   r,;u,t.-   M   ; •,   ,-. .     , .¡. •„ '.'•:.    ,, 
various aspects of industry, c-.n. fixitv* r,tn¡i<i:,rír  n' iro.k.H ¡-,   ¡ ,. :    ,••:-.<. ..." 
benefit the people in iuoh forme na letter product.-,  rt:mi-.r;:     r \,< • : • i, : t. : 
priées ceaaeneurate to quality. 

33t    fhe organisation publishee an annuel report, nnd it:; r.t.-.ri ,í(',T..-í. n:,¡iy 
contribute articles to other Journale. 

D»    w3hwf|jLftal Laboratory, Ecpartr-cnt   d ¿€-riCuiturc¿ ¿anzi i ,•-..• 

34#   fh« chemical laboratory in Znnailnr ir. r part of the tepnrtment   ,j A¡trleuRur< 
It «is established in 1932. . 

31.    I*# mma»l toudfct is M,5nt vhieft ie paid fro» government fan.!.-,   'th., «un* 
consists ©f one scientist and three others. 

3^»    Ät organization conducts the following researcht    routine wily, ir   »t 
food-stuffs, dang«r©us drage, alcohol teets, coconut, copra ami el >ve rt.t.m oil» 
ete*f forensi« work| and chemical analysis connected vith agriculture,  iniry 
»ilk and mineral deficiency.   Analysis is also undertaken for cueh ¡jev,-i-ntr.» nt 
dtfartaints as agriculture, health, policy, veterinary and cur.torn;;. 

3?.    îfc® following facilities are available:    one weighing roo«, one main 
laboratory, one preparatory roo» for soil sampling, etc., and a mmii library 
©overing organic and inorganic chemical analysis, «oil chetnicrul amiyni.;, water 
analysis, toxteolagieal literature, etc. 

38«    Departmental annual reports ere published. 

tt    Mines Division (Statistical Ikction)   MI' the :'.i ni ."try of 
^l^tusirlep, Minorisi ^ccourcer nnä Power 

39» lw> statistical section of the Mines Livicior. ic situate*] in rar <r :>.;'.uo. 
It ime established in 1929. In 1952 it va,: íx-pnraterl fra;, the Ministry -,f lend;; 
and Minas and beeaae a separate section under the Minen Livi.;ion, 

¿tO»    ïhe section iß currently ran t.y a miner, rietini er,   erri, ten».,    'ih-   ¡ /.'.  j 
and executive responsibility of the acetici.  Lie- vith th'  "-..a-. In. I -u> r ;-.r '.in- ... 
No research on contract ir, under te. ¡.en. 



\   . •   .• . .    ! • ; : •'-• 
' ii.t. 

!" !!.',    . J'    Ì. •• P , t :;.]:,. r • • » 

./    r , >. 1 J Li t . 

,;t      f vi'j-iuct ! ..MI,   tnxnlijh 

,h .. V|i    ,n    :      lK     ;,',:...! y -UA!   jth^r .iinistries with ninthly 
, ., •   ,t .        u .   -      «n   .•r.^fict   wi'.h  L-'iijk.»  r cr-.ràiiWj ticcuunt  sn^'^   Jf n.incrc^c, 

.' ,     v'-tr"   '•'   ,.u '.w«-i:t.-   i i.'¿01.1.1X1* with qu« rbc  sent  tc  thru, l'or verifi«fttlùn. 
;. ,.,•:      ••.c-.-ir¡. .    rr,ii.  ti,..-  i ut i i <  i H-h within  the country end  nïvunà nr^  Icnlt     . 
wV.l.    <•< r-V   IM'-: mat ion i.: p'ov'd.-i l-ut  net consultative service as  such. 

i*--..    'Ih-  ..-un-, ut.   rr.ii.e«  strtiatio:»;   ^istunt  is not o nntJoi.ul  oí' this country. 
'Iti.-P- uneor fc-> i.: p rot if ».a u* lor r.e gettiti other local steif  '3 concerned. 

-•*.   The r.rmuu.  .-at laut« tor naming the section ia £2,000 fron government, funds, 
-... this is a purt or the government Ministry,    »o direct grants from other 
• :.rcnniautlorip rire tivni''«bic, 

• • .   t'U Llci.t: >i..; ty  th<   ilvi¿l"u ai* i»« foil ovot Annual Report o £ Mines Division} 
'"'*•'*- j'^-vlw   !l   '-*'^ii-''. Ind^tryg and Monthly 3ug»sry of Mineral Exporta. 

y.    ceiitrui ¿tutifitloo» Bure^, Urenter.-.tc of Levelopacnt Planning 

Ut.   Hit  autrui  JtfitlBticMi Bur.au is u division of the Directorate of 
»tvl'Wttt Planning which cow.-s u«dcr the President's office.    The Mrectorate 
of !>velo!*en* running i~ responsible fur the over-all government policies end 
their latlrxcntntlon ir. uii atctora of the economy.    Statistical dato are a 
rwptiininry iirreqtiidlU: una «uidv to the forasuiation und execution of governmental 
oourtHJ   if net lot,,  iíüipci-iliy in the economic sphere, nnd the Centre 1   ötotistioal 
luiv.-iu huu therefore o vital  jart to ploy in the development of the country. 

h'{,   BK Bureau was established in l'.»*0 in Ear *• Salaas as the Tanganyika Unit 
of East Afrleor; Statistical Department nnd remained so until 1^61, when it becera« 
*j Tm»puny1kn (Jcvernntent Unit. 

kb.    Its Btiin role  Is  to collect statistical data for economic and statistical 
nnalyvii«.   The policy ia laid dovn by the Directorate of Development Planning, 
which is under three Ministers M' ¿jtate and the Director of Planning.    The 
»•x.vutiv« responsibility for the feuret.u is with the Qöverament Statistician, 

1*9.   The Bureau    <-\n run'y both pulii; una private bodies with dato, including 
lata not I'ituiBuol fer the general put lie.    »e revelopwent corporations' main 
source of information ie the economic division cf the Treasury.    A government 
director from the i'rensury sits through their meetings and writes papere for the 
vurlouc projects.    Collaboration between the Bureau and the corporations is 
expected to iiiorefiße to a large extent. 

SO.   One of n,    regular features of the Stntiaticnl Bureau is to conduct every 
two years a aonr.ut? of industrial enterprises for basic information. 

rl.   'fhr- Bureau h.-iJ  such facilities au electric nnd hand-operated calculating 
machine*?.    For a.a.jor analysis, the Hollerith Division of the Treasury la available. 

':J.    r[here is  :>   >.c^. ef nkilled trained  local personnel  and thus the Eureau is 
ltyendent or. exrr.trir.ten.    There  is no prospect of an African statisticien coming 
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tnck   fruit ovrrrenc   rtuú.y   »Uhi!.   :';.    : 
and other sut.ir-etF, aro nvr,il'.i ..c  :'. r 

5%     The entncliahment ronrirtr • ;' '   •• 
five  statistical officerà,  r.i,i li...   :•• 

r;k. All the fundi; for ocor.aivlc z-.tJ r-t 
Government ami trie yearly esti::a+^ 3r . 
£3 000 a year, but this, however, is '.•-•• :t 
attract expatriate officers the J.- rala k: 
local officers. 

h'. Til' 

i;t   r 

55.    Publications of the Bureau are :iu   I'.'1L<Y;F: 

(a)    Ad hoc publications: 

(i)    Public Finance in Tanr.as>7il;a 1;>-C-1?-1: 

(ii)    Village Economic Gui-veys- 

(ili)    National Accounts •* Tant,;atyi*a; 

(lr)    Industry census reports 

(v)    Employment and Earning in Tanganyika, 

(b)    jugular publications: 

(1)    ^"+"y statistical Bulletin; 

(li)    Annual Stati etica! Abstract; 

(ili)    ——*« "* Statistical Review (Quarterly). 

í T/areo Surveys i.-CTUd. HalroM 

,   \ Tí 4    i. a4+i»«tí.d In Tar es  Balaam»    It lu a 
56. Market mseareh (^^a^lka),^ Í"a^'f j   Wmbi.    This ir; , privi 
Lrt of the »reo Surveys Group with headquarter 
cc»ereial eençany* established in iy>.,. 

57, m scote for research of the company is as follows: 

(a) Basic economic, politici and social re**«hi 

(b) mslbility studies for Industrial ani tenu 

(e)    Research aimed at solvine specole ^'*J•¿\^uì m\ ,,,,mr' b-n • 
distribution, rrarketing, advertising PULIU ^i 

(4)    industrial paycholoor, per.ur:,,,! .,u 

(e)    Public opinion pcllir.*-. 

7   'Í 
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; < .     Ihu  rv!.,{u.,'   nui*  tu  i^r e'unducted  tnirteen put ] ic  upii.ion polir; or cui* rent 
•¡''•'•lì fr    •;'  ¡-.a: i   . .;'iir*u,   financed  ty the l'arce ;,urveyc Grtup. 

:'/.    The policy   JI' t.iu company is  in tiic iiar.de of the  board of directors, aiconc 
v/hrir.  !}•   the :ru:.a-it;,• director of the luv ee fc'alaam Company.    The executive 
.vupuni'll-ility   •>: the Ear ee Caluaia Cci:ipany 1B with the chairman of the ¡''arco 

.'uiveyn   ""roup ai.i the üBna^int*; director. 

J.    Th^ cuu.puny  ices work on contract and this is the way it rune its business* 
1 uLlic opinion poilu are, however,   financed entirely ty the Marco Surveys Group. 
It icct*  r.ot receive frants from other bediee.    Feasibility Etudiée and consumer 
surveys done for private firme are not published and information regarding its funds 
ie not available at the time of writing.    There is a consultation service and a 
"eneral industrial information service available to the university and other 
individuals or bodies*    Since the  research for various firms, etc., is for the 
benefit   if these orGanizations* efficiency and production, it does reach the users 
of the various products and services.   As the work is mainly economie research there 
is no technical inquiry service available with respect to machinery.   Public opinion 
polle have so far not been profitable to the company* 

M.   The Lar es Salaam Company consists of the following personnel:    one African 
manager, two research executives, one of whom is a sociologist from the United Arab 
Republic,  four research assistants (tanzaniani) and three clerical staff (Asians). 
There is no particular problem In gettino staff*   Salaries of local and expatriate 
executives are on the same scale. 

v.   The company has the following publications:    Regular public opinion palla and 
reports on research projects.   Äe reports on projects are restricted to the firms 
or bodies concerned* 

H*   Bast African Industrial »search QmmimtÈm, fclrtbU. Kfpya 

e3.   The last .\frlcan Industrial Research Organiratic n (lAIHO), located in Nairobi, 
Kenya,  is a part of the East African Common Services .rganlzatlon (EACSO). 

(A.   It carries jn applied technological research for industries in litt Africa ky 
means of laboratory investigations.    ïaellltles Ineltti* lefeeimtörlts and a 
technical library. 

*5.    EAIflt wats established in 19^2,    It currently has eight scientists (two 
vacancies) ani five technicians on its staff*   The head of the organization is 
Lr. M.Ö. Edwards, a chemist.    Other members of the staff Include:    five ehealats, 
one agricultural engineer and one micro! iologiet, 

i'6,   The annual budget is about fif0,000,   These funds are available from the 
following soui-cce : 

(a) East African Ccmmcn Services Organisation, £21,000} 

(b) Governments of the United Kingdom, £.27,000} 

(e)    Nri:-".:al foes for research into specific commercial projects, £6,000. 

-->r<i- 
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-7.    ïhe polie;- of EAIF.C reste vith  r^. 
The Industrial ?e sea IT h Bea rd which it; :; 
capacity to EAIi-O.    The executive  -crp,  .: it ili ry ;!< :•••<'- 

C-t.    A wide variety of research 1? dene,  -u-   ;.av i.   r,•>•;    t:    :.., 
"vegetable deh;-d±-atior. unde- local cortil un.-' ir/i .•'»v^'\ • t     '•' 
pyrethrw drying;   diatomite - producir' ••.  filtt-r ani VI- ;'.Lui 
reconstitution of waste meerschaum for ::anufaetmv\if \->|.i ¡:h •• 
coffee processine". 

69,    In the Annual Report (1962-1965). the director rer -rt:-. 

In the year under review shortage of senior Btaff ivaeunefet; <'ò<-   • „ 
research officers have persisted through the rreatcr part -v t¡..-   .-.r 
out of a total of  nine,   includine one trainee) has lei tu ••, u.l' 
restriction of research, particularly as regards the initiation .-,,  ntv 
projects and this has been counterbalanced to entre extent K »    ..at.r 
emphasis on advisory and analytical servio s, 

70t    The shortage of senior staff reduced the nross expenditure for th.   fij-ttvi-ii 
years fro» an estimated £52,9Ä to £1*3,568,   The aetual expenditure vai; ne r i i.w: 

(a)   Chemical analysis £970 (£637) : 

(h)   ïuel advisory services £91 (zGCy); research £2,735 (C-.-.O ). 

71»    The report adds:    "»•» attenete were being n¡ade to recruit a Rod I I^TJü tri.- 
Technologist, a field in which there appears to be an urgent no«: i :'-;r   •• s-'vuvh." 

72»    The pace of Africanization has been slow and dieappointîn•-.    ;,'<   ivindldMt.v 
have applied for the newly created poste of research officer trailer, (u/-,) -»n«! 
laboratory technician trainees (two),   it was thought that th«. wwi-. war, ti!:ii. th- 
demand from all sides for both university gi-aduates and thuce with a ..in.     .-.eh. . . 
certificate greatly exceeded the supply« 

73«    EAIRC publishes the Annual Report of the East African Indur.t.rtnl i,u¡f:;iH.-h 
Organization t which gives an account of the investigali on Wn-ind' •-ut  i^in.   *.ii- 
year.   It has also published an illustrated brochure describir   n¡: ./«.ri.. 

I«    Gaologlcal Survey Llvipioni Ministry u' Induct.Am., 
II[IIIHIII.T•IIIIII.IL..ìPII    ni. J^gQ^jijjgg11 an(j power 

Ik,    The Oaoloslcal Survey Division la a branch of the Minify jf Ti.-i•••; t.-U-¡ , 
Mineral Resources and Power.   It was founded in 19P6, Is locate! <-.% [fi^n r«-i i 
under the supervision of the Corani s s ioner for Geological .'.urvey. 

75.    The annual report published by the Eivielon Introduces it H¡: follow,;;    Th«- 
functions of the Division are to survey ceolocieally the cunte/ '"•'! to p-iltrh th* 
results in a series of naps and reporte, to carry out pr^lin-ina-y írv^tírM-iu-.   A' 
known mineral occurrences and to provide advice both to th..- Guvorr,::.'--.', at.-i t-, 
prospectors and other Individuals and concerni; lr.tere;;ted  h;   i-vtix;.: :. -  U¡-- :.-!•,«•• ni 
resources of the country.    The yeolof-ical ciuv.-y in a lorr-\>-<.'•• :.••:.'..•: v.''- : ••.:•• 
which is essentially scientific research,   tut -.-/¡lien nrv/i 1- •:: v :.'.-..:  ; >• ;: 
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-    .    . ,,~ .¡, .,r  H^reott'   3: ecunouie  id.ur.nl:.,:. 
—-'^ ^ • f '      ^   ^        ""C;

J;   ic*vaîùc!"a cr.ideraiae an.eunt of 
:,  ..ir.e.al -c:: i;   P^vei to t,- -->,    •Cj",:Ir    ..,ule ,takeii to estinte  it. amount, 
.^lir,,ai7 i..v^ti,.ation usually hat K    e  a.^e tak .^^ ^^  lf> 

cost.;;  T' oxtmctior. and acetyl.,!!:! V»   JI.' .,       _, ..„,...n? 

rítífOX't: 

•U't«. "'   n,. tn .-i.mcitb   n- metallic  or non- 

operatore and u.courac« new enU-rpriec;,. 
,   í ^iirtwfl.    regional teappinü» assessment 

,   .    m trief,  ito  scope for research i, as £^¡J^££•toí? v^.k,  chemical 
of mineral depo.it.,  search for new f-^C^t^ ¿ineral besoin. «* X-ray 
and epectographlc anelysie, petroloeical examinations, 
deterainationc. 

4    1.4^  ir-jn bv the Ccmaissloner for Geological 
YY.    The policy of the W vision i« £" ^ * r^S tbe Mlnistry of Industries, 

in the hands of the Permanent Secretar/ of t» Ministry. 

78.    **» .« four «in anions*    r^g* —- **«* ^^ 
laboratori' servicer., and finance and eBtaUi0iM»»t». 

-1     n,» .taf of the est,All»hmer>t coasts of the f^l^f 0!i!!
ch£r 

«"<* <««»'. MÏ!fr»lo'.U? one'cSêf"¿*£r Sd flv. g.ol-WU.1 mineral drecser, one mineialo^iit, on« cniui uui«»«w 
cartographere. 

:^f r ni; Sa^^^^ïTS **, <¿¡.»-*.. **. *. ***. 
ai« uv«.        _„„+......, ro Î.411 if the costs on their return« abroad are expected to ¿1AJ. m TOO P

WWD
 

U
*   - 

SS.    Z.C.X o-l^t. „J Chef-, .t. ;t v«h •£?&~ Ä»""* 
Expatriate officerà receive 2537 £S£JM " °^Sid receive zCòk per annum 
allevarle.    Aaaiatant seolojloti: and a "^^î**^^^^,, Le in iKree 
initially plus £lt pay addition per annu^.    ^J^'S,* iStSl caries of fiCtA, 
trades.    Bioae in tirades one,  two und ^"«^^^¿^noS and ¿120, 
¿7%: and £9¿0 ^er^ammu  respectively;  pay aduutions am £X-, > 
per annum,   respectively;  and overseas additions aie i.jí¿,  ¿53Í «» -3      h 
respectively. 
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h,      Tht;   atUJ;:i 'l'i.' S ;,_       J\  '     ' 

Heputlic  of   I;:.   LVA\   •'!, •;! •  ¡    • 
rivicioii  foi*   y tri I-,  rx ¡ v* .    -\   •       \ 
aid to eupplo-r.u' t,  r.'iiu 'I- L*  'u !   • ' - 
the Federal  He. ;¡i li.'    ; :,w    ..¡.y. 

r5.    The  rivi .'ivi. iuu' . .-t^i.i'.lv.    :-:i, 
flan.e photometer ai.J a.: Oí:tec; lv.    • 

36,    Th« tivisiior. publli.lic-.   :..i-:.ci •; , 
and tsapB, which are avallali«.-  u   ti-,. 

¿»    i«partyat of Ecoi^iyi-, l::.lv^ •> it.   r« >[•• 

37,    "B» B#farta«nt of Economies  is  1 ;;«,'t .*f lit,- r«,îv- 
vhich le In tun i • cosqponent ,if th    U. fvc, !t-    ,;• ¡¡,,t 
was that of Jüm 196fc, 

It.,- r 
':•!,••   . 

8€>.   Under th« tîniveretty tev«lopa*nt i lai, [i « Ur-     ,  u • • ; ,. 
£A,OfcC,ÛC© 1« planned to tftk* place üt t..« in.ivv \ !t    e. !b     ,   - 
faculty sf art* and Asini Salane« va.1 ,4^. •  !» Jui,  t *...  *<   . 
exltttng faettlty of taVt    A Sete»«« rtuv-lt;   1.   t.-u   *   '•     •     1 
I» «*i 29¿7<»i9& §««rt«i» tt i* #ct|ir»ttt th-it u-*-*  wii: •*- 
collage In ter M Salate. 

Ö£# âatortljRg t« «i# ©«aitry*« rt*fc-fta.r ììtku, «*V>J .«./>» ì,- • -*. 
l§ SavaUpitat« V tMc» fi^oau/w vili t . lf*-«t •* - 
|li» t» thè naxt tniM yaara«   fbfiw% li BIì.^ H |,t*.v!rî 

tht «BfeftX« Of abitato*! §ttiil«t!   f^r st-ttir-   u»   c^ft-vi   ti, nuv 

u , 

i» 

!t 

90.   Inara Is m partiattlar /rant r'ïr t¡>v :_«..•! ü.t&et*  <Jï ?«• ••»<   i"¡ 
tv, a gan®ml /paat sf $50 »Qt?} rm   tii«: í^fi Ft-ur-tett- r:» 

51.    In the yaar 19£*A$, *3t0«* ha* leti ^ít&^.-i --»•      % t.;   •• 
fftr cecial research,   I» 19^5/«^t £*»•"*«* --IH  *«• *•!- »•*   ,f    "' f'- 
f9»0<X » «octal ras«areh«   & I1/ ' ¡ 
atta i?,0OÛ for twïul «»»aaich« 

* " vi J l  f . ; f ' 

^#   Diere ti» «irrtmtJ^* toi»* exf-*t.'t»,t* rjtt.i 
Wi« valaiy seal« 
An ai^atrlat« 
lactam» «culti 

<î     f*K* »-*»   >' 

L4 te or. ti», e«» real»*,    -«•»*• •* •• «*    -^-f**;  » 

!TÏ, 

M'   ! 

îr. 

: Ut i J. » 

ff«   Kan;' atiitetotf i'rofc «it« «nmt,r a-     • *»*t*'-   *":t*  *"*''   at ' 
OvlteiCf ana «Vicaá» ani í* cm le --KJ-^--* ¡ »*.»*• i«r«   f    *'»* 
poete« In tha tepu-tntfit »*f Bewciei.»    ^ i/- * ^    «i- ••»•*•.• 
iti staff te tatuata «ix mrd trnmr. 1*' *i 1* i.« 

.1 î. 

9a*   Uta taapa of th« T^fartrcnt'r   f-n.^'.-rh \-- 



H".    J,'J" '•  'i''  -''il-  ! '--   ^•U:<   --'.i:      '.,'! i. rie    VL'eai'c',1  IL  part  of ite 
i-T.C' al       . r-tii , r. 

;.t  ]J:''-í.;I:IM   . ri.irltv   jf   r.\'varcìi  ..-'Il  ;e    iver. to sul jecte  of importance 
•<_• lat.iw     to  teuohin     . ee it;. 

These '„'ill include   receureh  into: 

(l)     Erur.r.;.iPt; ar,  related to prolle:.:J in East Africa with particular 
reference  to Tanzania. 

(<-')    Ar rie rltva'ul economic:- with particular reference to peasant farming. 

(3)     Follcv-up studies of village settlement schemes fi-om the economic 
point of view (as well as from sociological and other aspects) to 
determine  the decree of success of the scheme. 

(**)     Research recording the contribution mede by various social 
organizations to the economic development of the country, with 
partícula    reference to co-op«rativea and trade union» • 

(5)    öcamlnatlon of the household budcet in urban and rural areae. 

Th« departaent hopee that research fellows attached to the collece will 
conduct this research. 

L»    Industrial Etudiesand Egvelu.pii.ent Centre, Ministry of 
Industries^ Mineral Resources and Power "* 

95»   W>® Minlstrj' of Industries, Mineral Resources and Power has been charged with 
the industrialisation of the country and has been encouraging the development of 
industri«»!» i..rludine carrying out various feasibility studies^ 

t*-1.    An application has been nade to the United Nations Special fund for the 
forœair'or. of an Industrial Studies and Fevelopment Centre as a unit of the Ministry 
of Indus L^ier, Mineral Resources and Power. 

97•    The Indu, '-ries and power Division is situated in Ear es Salaam and currently 
conerete of the  "ollowing personnel:    on« comœissioner, one deputy conmissioner, 
two senior industri officers, one industrial officer and one senior industrial 
assistant.    The application to the United Kations ie for the following staff: 
projects director, indu. + "lai e,,;ineer, industx^ial chemist and industrial economist. 

i'it   Accordi»   to the current flve-Yeer Plan the Industrial Studies and Development 
Centre will i »avo the following functions: 

(a)    To advise on industrial policy and organization; 

(l>)    To artist in the investiratior. leading to better utilization and disposal 
K' Tanganyika'a raw : .ateríais and natural resources; 



(c)    To undertake  the  i ivi 
the  formulation of induct.lui n.v.ìectr 

u. a o 

(d)     To p.-ovide  extension rervie . o   i-:-: l :  . ] 

(e)    To advice on the   regional urr^rt.: of induri/jüi   i  •.-.•.•.•;. ,•:.•.     :¡ t. 
account the interaction of the econo::.i-.-r.    :' the  ;;•;•• t, .d'ririu   .'•.;;   i   ¡ 

<X?.    The United Nationr, specialisti; './ill •.;,-.,•!;  ;•.,.•  •_•,.,,, ,,,.,, *• ...    .., . ¡    ,   , . 
several years,  durili; j which  tii;u;  th-y will   i ••.:•:   [.,•:.]   ,   rv,';.:.   ¡,  u:., •> ;   •' 
attached to thora an trainees. 

100. Hiere iß a shortage oC staff but  Lair, ir I ound to U- rolv^. i.  .In  »;,>• ;,t;ir  •utirv 
wnon Tanzanian ~raduat«e qualify fror, universities in tort africa in, i ni .vid, Vor, 
of whom are erpected to join the Ministry.   A earee-i- naii^hlot Jr.  !n . .verm ..f 
being produced by the Ministry to attract their.» 

101. Being a part of a Government ministry, the Industries and hover ¡Jvirim i. 
financed by government funds. Salaries of experte fium the Unite-1 Nationr. vili, 
however, be paid by the United I&tions special Fund. 

102. As is coraaon throughout  the civil cervice,  expatriate offieerr ¡cc ivc an 
overseas pay addition which is, at the industrial officer level, about fóuü hirher 
than that of national staff. 

103» Liaison is maintained with the development co adorations and other i*uxu;tutal 
organi nations •    Economic and industrial data are available to the   entrai public, 
including private firms»    Four officers of the Division are neml;ci's of the 
Industrial Prouotien Cottmittee.    One senior induct rial officer in u M.-i-u-r of tin- 
East African Industrial Resaarch Boai-d.   I'ith the firm eututlisaient   >.' the Centra, 
the extension services for economic and technological infon.iution \illl le Increased 
to a great extent.   Officers of the Ministry are,  from time to tin.e, invited i ;/  th.< 
University College in Ear es Calaai.i to lecture to studenti: on variar. unlets of 
the eeonooy,   The general public and firme can concult the Ministry  m eroi b.-i:.r 
concerning their various enterpriser,.    Liaison ic alen maintained vUn t,<<: Ministiy 
of Cotaneree and Co-operativee and with the Lirectorate of I'.eveloj^.ei.t ; lunnii.,,. 

IO1»» there are cur ently no laboratory facilitici; for the proponed •••-.d..---.   Jiiwv.:.-, 
when the United Nations industrial engineer arrias,   ne will can;/ oui, ün. 
following tasks:     formulation of technical specif j catione  for plant an! '¡achira:;. , 
selection of plant and machinery suppliée, industrial extension servie- to 
established industries on ¿¡roblecs of equipment and plannir-   >] erati^.r «ml tr^lnirv 
requirements in industrial engineerfivj. 

105. fhe industrial chemist will have the followin;: functions;     reaniUlity rtu-U^n, 
specifications for feasibility studies,  liaieon with Ministry o,' Cu: mere- und 
Co-operatives on market development problème and extension services to ontai .lished 
Industries on technological problems. 

106. The centre will be able to initiate discussions  rerardlu; the retti:./  w< <•'.' 
standards for pi-oducte and raw materiale.    Ir. this  rase, the   :iroctor: 'h< 
enterprises concerned and représentative;; of r^ve r.mj.nt nir.irt ;•.•:,  ,:'-.. ;i.r.    '••*.> 
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,,,,  rh,- l-t    «111 be invited to attend.    In fact, discussions .-.ova already 
,•,;Tkí..-^  îvililï th. es,tatair.;:,e„t of standards for soap andature. 

^.~    s^^sïTof the  i^tation or the Flv.^ar Devant Plan 
•I, 1 industrial development policy.    Both, of course, work ;or the Perrament 
íLcr'Cy of t;,e Hlnlst.y of Industries, Mineral Resources andpovo. 

iO  . The industries and ^^^ ^^ZT21V «Sine SSS 
and development centre, iß financed enti.eiy oy ww « United Nations 
,-f united Nations experts, however, sotue funde will be paid by the imxeo. «J•"»» 
"necïaîl^nd!   Se Sdustkal economist is expected to arrive next month,   me 
Srfwm notary out research by contract     It could   ^«^^ or 
circumstances, commission an outside a-ency to carry out a feasibility sxuay 
survey on its behalf. 

109. The industries and Power Vision sendsmembers «^^"Jj^^^ 
courses on industries whenever an opportunity arises.    There isJ-^enw 
as^stant industrial officer taking a postgraduate course in economica at 
Cambridge University. 

Snior Srîc«; «r. re4u.6t«i to ¿«s* on their taufe*. « Junior offle.r. 
whenever possible. 

111. The Division publishes palets on investomt ^^Istm PST2S-Ut 
investors.    It also contributes to the annual report of the «InlitiJ,    TOe mowm^m^ 
I^eUigence Unit is currently tritine an investment handbook on total* of the 
Ministry. 
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XXX.    INLUoTRIAL  i^ri'ARi \[ X.lx. 

nt an- i  • ;.   ,>i ; ,..,_; i.-¡..;.r¡; * 

iritrouucUoii 

1. At a time when non-industrialiued countries. L-iu'i'.--r ''n 
consequent deprivation, others with dove lope-1 ium.t >-iv-' ,- 
abundance of products. This has led the b&..-i;uar: xutitr^- ' 
attention on taking rapid etepc towards irikatrkdi ••J.íOM.' 
testimony that the industrial economy provi.'LL: a iv it, r if 
by an economy based on animai husbandry or a ;ri-.- it un-. 

ti v 

Hi;-.'. 
ti'.:. 

i'- i.--i xv 

-•r;-  i • ar; 

1    Uvt    ••! 

2. The proportion of disparity between the tvc (Induetrini an 
economies is not constant, but increases vi kl-, 'ihi y if. b« .-.u 
possibilities are almost infinite in nature unl'cmly u-rourhui 
for invention and exploitation ean they be renderci fluite, On 
such natural possibilities are limited where a-ricultu.-e IF IT. 

3. Industrialization is the key to better standards of liv 
industrialisation, it is no doubt meant the vide genue >r t..; 

organization of the production of goods and economie aervi-v 
mechanical power, technical ¡aeane and administrative eíTieie 
wans «hich in their totality offer a better life, an index 
increase of private ineowe and consequent;ly the availability 
individual. lUtliaately, they are the means that achieve tlv 
decreasing a man's toil and. increasing hi» span of life, two 
in industrialized countries. 

m,-. 
e   li- 

li  t'j 

ncy. 
of fe- 
ci' 
,),.,. 
vir. 

¡ arrii-ui f , 
••• tl.< lì.-.'- 

' -d illí,y , 
tin: other 

ianiisunt,, 

By 

utiJi-ini' 
thr-.t   Is, 

hid,  U U. 
f.,OlK.     ('(   'Mi- 

I V'.'i  -lim < 

it L'"-  \h ne 

UVl) 

.. t Vi',. 

i'    :-:.!. 

hand. 

thus*.' 

Por ih 
r 
nwii'i 

h.     The decrease of man's toil is represented ly thu .k.T..u;,«   in n...- .-.•nw.f f.- 
exerts to reach or maintain a certain standar! of life,    ihlt- if. • vi i-nì. it, it,'' 
decreased nmfeer of daily   -orktng hours and the in-reus«? of th- -went <ï   -id, 
in industrial countries, where opportuni tic¿ for --holet: w.,   -ro\m <,n -K- -uuni    r 
the variety of production. 

5.      With regard to the increase of -t person's aye, thi¡; vili it 
it is  realised that the average life span of the indlvid-ml   ir. 'h--- 
developing countries is forty years, whereas it is s« vont y year:-; i- 
countries. 

•f.f*x; ¡¡r vi»- 

*   Head, Financial and Jc onerai e Affai n; Je •tiur,, Ini 
Organisation. 
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Ihc- ry.v~TMn.fnt. und the edic;/ of industrial 
" T'n   ioveioTin • ?cuntrl3S 

roi f ;; or 

tri*U/.uiioa i,  act H simrle matter.    It cannot re achieved by mere 
i- n,,,„,M,»„      Tt reTuiret:.   especially tcday,  ,,reat eilort^, 

t ,    it  " .iim/uU  fcr privat, ,rtrtUal«ent. and vrlvate *rtjr =* 
1(V(l1,.Hn.   ..vintric-" to r.flrry it out alone  ana without aiJ .    it .. well-unovn 

r,..' I^iu'-tS. , in      v^eV^ndLtriul countries huve .merged and developed by 
•.'•Til    e-n^'ard^av  taken yeare and years to reach their current  stage. 
H^uitV-aa ,nad    "rout   .ucrlfi.es in order that these induces might flourish; 

: ,      twilin,,  in the Mccnd half of   cha twentieth century, to moke the 
Lertrt^alch'it  Gladly offered durin, the eighteenth and nineteenth 

Lit 

thu 

HíiFíií; 
,.nturie«.    IhL ie cw n,/to several factors/of which the most important are the 
•In-,   ,oñú4uy of th, nations, their rapid  evolution, and their consciousness 

Ó rTn^Sp S      B
C
 n the'vl=    S", oi the world .cciety.    Another factor is 

Ï1Ï:.•    tïansmL.ion if huwtn knowledge fren» one country to another, so that it 
: it ^b"^ 1¿Sl, for any part of the world to benefit frc» th. experiences 
< urvl the accjeulated knowledge of the others« 
f 
C ..      ihe advantage r :• erred by the developing countries Is ^»t the;   can abridge 

tie tire neccflflarv fcr dcvelopWnt frcm centuries to decade..    WB« be«n proved 
l     tïIxïeriLntl *aJ.  in Japan and the Unie* of SarUt ^^»* ***""•    Md 

* Both have been ut le te achieve in two decae e s what has been covered in two hundred 
£ yean; in the  induetrial countries of the West. 

However, th, uv „UutUon created cy this ahange in the alreaMtwwta 
1 f« vouraUe tó inauatilaiisation iaposes yet a further char«..   Ihere 1« m dov*t 
i -.r^rinr lorn- period« of tine within a short space of tlae demands a change of 
I ;h7 institutions curryin < cut or supe-rvi ein,; the process of induatrial»»J^ 
M m - the m-v -han-ie in circuitane** require* lare means which cannot ordinarily 

L-".rcv1..e.l iv private enterprises.    Historical evidences testify tc the preceding 
+ v. " -«T>.-  for hud  act th,- Japaner •Jovernio.-nt  interfered and fostered western 
j.-ir-ri.'.'    th.-  JatuuiiLe weld net huve reached their current state of 

•I'lvani-coMit.    .imilari:/.  tr.e udvent of the Bolshevist Fevolution, with the 
^-•trulon of ,.<wer in the hands of the c-cvenasnt and the latterà eupervislon 
,.A' ihi .. únanle sc-tur*: tronefonwrt the *JTCR inte one tf the ^reat Powers within 
leet, than thirty yeare. 

lì tu dt «e r*t !u..ur. that u dwerrnent,  in order to indw»trialise a gantry, 
A'rt  ltwlf .-urry out the pto¿e.a of Induatrlallzfttlon.    What U mulred frea 
tin- iJrvernwnt ir to enervi** and prenote ii.duetriftÜaation ty aU direct awl 
i direct aeans.    Th«    périment of Japan,  whcee «eoncrte ays^« lV^4

li!!
i
4Mlt.t 

•uiitnli«..  -.nd  that .f the  IVf-R. which i-  kcudiniî the e^uritriej of tfe«^ftÄ% 

...; .  r    nU  i ut trcc'i\< trat li^iuetriullsHtlcn. when itarted by the (^verwfent, 

»:i 

r,ntt«.r urlr.lu,   rut  of thf- 
i-.vi   cf   iivili^'iticn,  Irrcrtf«- 

cf the iounlrlec that lajyed behind in 
-tive-  3f th.- aybtc«« prevailing therein, 

K.    1-rr «^vtmi^ut..  ïar-.l.- .arlv i-. kwlciii-.    ^untrle., have c^paratively 
..     t. î   ,,r   ir,"   i   r   trun rri\nte    -<-t -r . i.tcrfrir*-s, via-se revei.«.«;tì,  ar.« 

-, •n-,e,ì.er,tl>   the i M'CU i li t h :  ?-:v favi a*.-   -ini  it¡/tntftentB,  at"  smller. 

j.     il,   chunre  of lt li-i-ul   -ir-Jsstan,'.,«  and therefore  jf frrei»:n inve.tn.ntB 
.'J "     ',    .,   ,. "i  . ; ;..'.,. •. ,  .-       -,-.rfi-n  invetrienti have increased  in the form of :.;-V'     ¡Util 'J.v       - i. » .       i    •    - . • -     «      *   .»i*  •• •   *. •>«   • •• 

.',^.. 



.i -i •  iíc:t.cr i¡;v-::t!:.ci.i .- ;_ 
M X'íAL, fiel i  l.uvo h-.;;- .   - 

1-. 'Jr.ücr tuiii ••oi.iiit io ..., t¡., ;, .- ... , 
r.c ,'hcije lut te ciu.uln._r •J... y. . ¡ _; ¡ / 
fact is conce k ', the que;'.;;it ;. -„'¡.i.-í. -¡,.1, 
:cw:: a í'irm ir/: ustrini four..:.; i,.:.v n., ; 

nixi ..volve ir.viuütric; at a j:tu' --t:. , ? 
ir. vhieh suc JO tic in nr.y fiel, i.; pv.il.k 
¡scientific principies and  ir,   ;-.MI ,'Ív 

1.1.     »:     ..•   ;.   ,i ; •   .   _:    • 

n . , :,.r •],  ••.,.  .j .,., _;.  .: 

1}. lío re over, the ehare -.¡ut. te a jomury 
amount of itti contribution to th.. r ¡ rc^ix, 
with re.jnrd to scientific rejvuivh i;. ^••.l 
research in particular. 

B«    Invetriai research nnJ iurluïtrial 

:    .lii.' i.. 

.-Giü.oM   er '-Lì. 

i       i' 

i 

14. Avare of the importance of industry in the «.re. n .¡-.iv   ,w  .,t i. 
country and in raising its economic ami so.-ial .• laf:..urk, . it ,-, ¡,- . 
efforts to overcome the obstacles l&renir^ ite   kv-iujtH-iY   t'\ , i- ', 
whether they are economic and scoiai, oc udenti,i.- ..,t • ...»,,.; ...  ." n    ' ' ,••-, r 

have not been confine-) to one.activity rt -:u\il« i:c of • u u.-r,   •,< r ¡.; *  t,h 
Ooveratteit endeavoured to solve one rrolifcu arvl l-.avt  ik   ;•}'./•.      ¡'   Yr<.'., 
hewever, have teen devoted to the industrial, ni; well • ¡- eu.. r,*i\ ..  '  ' * 
•etivtty in order to aolve the various proiieiM-. I-.voiveu ih,- v- ih. 

15. la conftmlty with thltj trinciplii of iulau'..<i  <• v A< MU. ,.i.,  ti,-   :»,.  ,,.,.   • 
hue ttktn car© of both the ttwsic ami the ui4,li-.i u¡,,.t.-t. '(J  .••:. ,; iri •   ..... ,..|,, 
In the basic research field,  it hur> e-etallikieù  in¿-t it::t< .    il/S   ;^L    ,.     -,   ,,u* 
ae«df»ic »iêsioii» abretó»   It has algo a^roj rlut-d thi   i.-.u .. r ,\ • ., I;i.*;'•-. r'Ì- 
higher education in the Five-Year I Ian, 1, •';.-!•/ ., 

1C.    As for the care it ir ac-crdin- to -.i; ¡ici  ixí.-.r k, 
aus appropriate«! in the said jevc lontani l-iu.i ar i>.ki.;tri.-,   r< 
including industrial trai..i.v;, collective i.ruh   c-.r.u- t, u-aini 
prc^uctiea unit a, and indattriti deve-lmnoi.t., fact jrier aj.j   a-uni :• < i<  ¡. .    1! 
will be elaborated in the remaining fart ¿f thiu »''¡.ort, whi -l vi ¡ ; i •   livli- 
into two parte:    (a) industrial reu« arch tell'-;/; u.ì 'l ) n .>••!••) 
JeveloT-tr*r.t iautitutions. 

J»    Industrie., r ^.^^r -r.  ¡CJí •;, 

IT«    Ine aiffi cf the Jev»?lo[Ke.nt ar.J  imj r ,ve'r.c¡.t  <,i  ie ;•*, t r_,   ;, ,   •;.,-  . • •. . , '• 
Five«ïttr Development îlun,  .": .••';-!,••'  , to .*•• •• -i v.   ;...  -.•.•n ••.   ;... li".-    .: i 
contributions of  the indn-trinl r^ct^r in - rde-r  V> a'.hi.-w    -   r. rr.ic i.t.i -¡.••.j 
ï,r*gr«§8 ir. the country» byî 

(a)    Incre&iiin« and iaprovirii- irJuttri'^i f re-i .^tler.: 

(b )     DxV'Zr  il'yitij  . nu •r.ainoairiinr  ^i¡"...     f I.-, .,..i rl-.   ic ..-..'      : 
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1 
1 
1 

M 

t.,     :r.erca.ir.r  the  partialities  ir  tfc,  diesai   n   industrial product. 
incido uni    .utpidr-  the  chantry. 

** 4    +Y,*~r    *W+1VP=I throurh s und scientific metto ds,   the 

t,, the fore as the first cerner-stone of the industrial poney. , 
in the draft   ,f the ato ve Plan,   is summarized as fallows: 

Í«,    To  conduct and promote scientific and  industrial research with a  view 
t    tiid r,    uí'uUable local materials and devising technical methods for use in 

Undu trÍ'\    ta   all tecLlogical means for indugiai purposes;  to s udy the 
industry,  v    w»y <*+ °      „Hn. nf the environment towards the industriai 
^^.rïA^AÏ Srlï. "«a** «oW«.    Penary 

S   J^uits ^fthe     Xs .¿de on minor industries.    In addition, government 
the results cf tne siuaiee »üB v   «,Bä4V „4aa    *»SMciallv those related to minor 
technical departments could assist factories, especially «lose i« 
industries,  in solving certain problems} 

(b)    To gather and analyse statistical data "UtiiJ tottj £«££• of 

capital, production, distribution and consumption of industrial products, 

i (c)    To develop, through training, the technical skill» m* esperienc« 
r required by industry? 

(d) fceffect.w«.msrtìr«s.tt«s».T2ìîSVSSTA It IB »lso necessary to ut up oollectiY» tra«« eenwes m •"• ««• 

(a)    To «plait 11 natural »sour«., «C " »tal., «*J.«t to =onoiUo0. 
that Sil Perfectly 6<»r.n«. ths interest, of the •^^¿""¿'iSi 
that «111 ensure that these r..ourc.. ¡¡Wl not * ~«2¿^JE*l. lB 
be so exploited that they will employ human ano m\mr*** * • «** 
the country; 

if) To provide short-, medium-, and long-term loans at lo» ^^J**^ 
of aselUan^ll privati .«tor.   *U 1. ^^^iX^^fSf*100 

.Í businessmen with a sufficient share of the «JÜtjl.  .'^•^SttLito 
Government should consider that a certain Industry is of>*** JJE*•" * 
xiZl tmú that the private sector has hesitated to set up this industry for one 
rtaSnt; £&£ £TU~--«t will then establish it with its own ««a or 
in association with private capital. 

7.    Research afta industrial jappent institution 

19.   «mese institutions are divided into two categories:    (a) priste seetor 
institutions, and (b) public sector institutions. 

-U    The research and industrial development institutions of £ *^* J«*0* 
¿elude the laboratories of the petroleum companies and the metal V•***** 
. mpanies found in various parts of Libya.    These «V**^ "Ä results 

T^tcZTZl ecc^i:P5fel^are the drilling and refining of petroleum; 
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the   ; ree; e 'tiv^  eet.e cil: le .<_•'.•   ,e'  _•.    ¡    • -.  . .;      ; 
ferlilieeiai  and i-lnüti.^ ;   ; hi*  c•,;•.:.< i • i-.t'. •  .: • 
through lijuü to thi.  ,'i;ii.i' Iw.'i./  -,   i-v--\-\ •      .   • .   ; • 
tt   'i^nprate   elect rio y over :V r   ¡  \ .• . ; 1 •    •   • ; •  , ' 
aii'']  i'urii'u,   on the  ether. 

21. Outside  the  fieli   oï re tre le er. •..•; iv i: >. ,'...:•[• 
private   sector is very Huit ce.    r.:rrhen:.e, •• .     . :. .• ;   ..;;•:•; 
atout it  so that a well-eei'iac .1 ïi'ture  eevil : K-     h.   •;.    ;;,-,•   r;,..     ..,   .•  ;• 
coula  ce made to seme email laboratories,  ,_¡h,    :.;.. .,•     ¡- •, ;;   j,..       ;i ,.- 
fertilizers alcoholic drinkü,  at.d  ?hc-!nieaìu, whi .-h   vea-;,  .-ut   t • .d;ai -a i   ••• 
economie  studies.    Examples of these are the  „.aioran-rie:/ -M'   ti.,   ;;.••.•, t : r 
Peritonite Company, the Jenerax Jat. eempany for the hauai'a.'twr" :.:.•!  !-;ek:;.      v 
Oxygen, the Libyan Farmer Company fer Cannine Fruite arni T< trat ••-, ::,  • i, i  u, 
Collective Trade Centre,  Garardi. 

22. In addition,  there is a fair number of consultative and  T ul hi - •  M.TVLC 
companies which carry out technical research for both the privai... 'MUI tlu- I ut hi 
sectors. 

25.    Hie lack of industrial research potentialities in the privat.   lMctov  Le 
owing to the small size of the industrial concernís in thin eeetur, u thinr whi.-l 
does not permit the» to allocate sufficient amounts of mene y for industria] 
research * 

2kt   As regards the public sector institutions, these are divi -led au fallovus 

(a) Industrial sector institution», which art the follow! np: 

(1)    Industrial Development Organization; 

(ii)    Industrial Rssearch Department and its affiliated laboratori«-n, 
Ministry of Industry; 

(Hi)    Industrial Orcanization  Department and   its affiliated  unit,;;  :u; i 
laboratories!, Ministry of Industry, 

(b) Institutions in the process of foirr.ation in the-  Industrial  r.ci-tor., 
including! 

(i)    Research and Aquatic Organismo Ceetioa,   Fii-h-.ry i eja riment, 
Ministry of Industry; 

(ii)    Economic Affairs and Research Administration,  Minlntiy of 
Petroleum. 

(c) Institutions in sectors other than the induutrial  neetor, lut which 
conduct research and analyses related to industry; seme of th-ce are: 

(1)    Laboratory of Chemical,  Industrial, and Aerleuiturd AnaJy.;< s, 
Ministry of Agriculturej 
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Li)    :.,-t r r-:':-•;/ r: [.]-.-.   Vc -etatL   r,il_ Office; 

' iil)    T/drcr-acy  :f Foci   ;,t.al.Vi;i.-.,  Ministry of Health; 

' j :j    Mat ' ratcric;; attu.-hcd  to  ti:-.,   celle/-;;; and  1 .cemediate  ar.d  hi.jher 
L" ^cutiai.al instituas. 

."...     In view of the   shxrttt.-e oí'  time,   this  report will only trient  a  suu-mai-y of 
r!i-  activities of  th.  first  se-tier,   mly. 

ïln.  Industrial Development Organization 
TM -  .    ||    .-   . ' '-' 

Its functions 

'jC.    The Industrial Development Organization, which is a public organization, was 
established in accordance with Law No. 2/Ï965 for the purpose of developing 
Libyan industries in the private and public sectors by creating or co-operating 
in the creation of new industries; by offerinj technical and financial assistance 
to industrial organisations; by oo-cperating In the Marketing of industrial 
pro-iuctsj and by encouraging and facilitating the investment cf private capital, 
in Libyan industries.   All these are to be effected within the framework of the 
ijuneral policy of the country in the sphere of industrial development and the 
approved Development Plan. 

2?.    The Organization is adopting several méthode to achieve the ains for which 
it was founded,   Ameriß these are the short-, medium-, airi long «ter» loans which 
it offers to industrial establishaants at an interest of not no re than k per cent 
for small industries, and at an interest e^ual to the rediscount rate plus 
1,5 i-er cent for lar¿e industries.   It alno participates with ether eonpaniiig in 
forming joint-stock companies by contributing not »ore than 25 per cint of the 
capitai.    Moreover,  it sets up industries which it deems to have possibilities of 
„uceees and which the public sector had avoided for one reason or anothert 

i'o.    These are effected «long lines of research and fir» scientific analysts fro« 
both technical and economic points of view.    Thug the Organization is, on one 
hauJ, a centre of research and studies and, on the ether, an executive and 
supervisory body. 

Its r-dninjUrt rat lye «phjaery and sections 

M>,    The law i rarest ed the Minister of Industry irith power« to supervise the 
Organl ¿otiont    It also delated ifta administration to a board to be formed in 
accordance with article 7 of the law, as followsî 

(a) A chairman, who shall be highly qualified and experienced in taoneaic, 
financial or industrial affairs; 

(b) One representative each from the Ministry of National Economy, the 
Ministry of Finance, the Ministry of Development and the Bank of Libya; 1/ 

y      These boaro  rr.en.tert' ;r.ust be  highly qualified in financial,  economic, 
industriul or tnnkir. • affairs. 
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(e) ri re jt or -C *-h,. j,-... . 

(J ) ."»irc-jtor of  lù. ;;t -a- ... 

(e) Cne  retrae -r.t.'uiw  0; 
cvr.ers of small facto rie 

„- / 

(f)    Two rerreaer.tativen cf Jn.ri^tri's^ •.•nr¡-1,r,., 

^h.'ir 

I     P'     Î   I     ,-,•!  "..      '>['       < 

"'il   K     !    :.     :•• - 

' -'ri-iMi.-Ht i.-[ 

•f :ÙOI.   di'   ' ¡„. 

30. Chairman and irembera are  nciLnut-i    --r 
decision of the Council of Kirüst-rs 'i' •">'T. ,.-•-, 
Minister of Industry.    The term or ».'rt,V-*rir 'i'.-'n. " 
The general policy leid down ly the Feard V nr-^òrf ^ 
carried out by the general manager, who i.'urrrir^i t',      , .. 
Council of Miniate« after his candidature h^ì^\ ¿Viu.'.'. i<   ., . ^„i  • ...    , 

SSSÎT-lîîî ?"Y* app0intment is thwe year, ani in ^;¿',; '   H    "-  1 i 
highly qualified and experienced in economic, financial, or i'n u,ì rinfufrui r! '. 

31. At Organisation is divided into the fcllowi^ section*: 

1. Financial and Econoaic Section* 

2. Factories Section, 

3» Accounts Section, 

h* X«§aX DtpartiBBBt, 

5.    Administrative and Public Relations flection. 

32. The firet and second «eutiene   -urry   >ut.,   h. jartt-i;tii\ • •• < u r.i •  r-• • r f 
and technical studies   ;tnci.:r.ir.(: th-- it,J.t.,ui,-.j ; rr,i<,<a;- ,.r ti;.    )r ... i...,-,,.   ,r 

cmi'M ,   r- ¡ ••;,(• •}    ,. those in vhich it r-iirti.'iiutec cr OüSL.*U, U.M 
other industrial f.ro.ject^. 

Works aocrnrlirahç.i by the y -ti. i i:-.atJr>i: 

to the Organization for implementation.   'iL.   ri ¡ni  •rritru./t n .-.rti-    •;.• 
installation of the factory wau ¡¡-u^ with LI._ UUU.   'onwanuv..   •: ..(/ »• 
(FQLSERVICE).    The matter vili offer advi;< ,     r..; vJU ;..*. ;u.y ui.-l  .:-ij • rv'ii. 
construction cf the factor:/.    I- ^turt-.-j -..h-. ritv-t, .<..•»;"• ur *,i¡<. M-«"./ •*. : 
accordance with the a^roed lii^-tailv.    IhJ.. ..ta; •• ii. u.nvi\,    -.M.\ .'-t.\-.,. 
comprises: 

(&)    Seleetion and specifications of ¿/n« sit«, and the 'rrwir.r y.r. or 
contract for construction ano installation; 

:<• 1 • 

MKifl 

1/     These board meœfcero must te hi,?hiy qualifiai ir. fir.fu,.-;.••!, 
or tanking affairs. 

2/      These must te Libyans enjoying "ivi.",  ar.d  Mli'i'-a!  ri id;*..:. 

r.f.mj •,   ^r¡'í"i;;t. ri 
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r,     ke¡.ortinf; or. the ./er.--rai possibilities of the  success of tr.e rroject, 
•-•X. ¡   j'.torrr.ir.ir,!'; the area ir. which beetroots could te Cultivate J; 

'f)     i'n*.culatinK the costs of the entire project and also the production 
coni:; and  "ompurirv; them with costs in other countries.    Also comparing the costs 
of the cultivation of teetroctf, with the  costs of cultivating other products; 

(d)     Recommendations regarding the establishment of a nucleus for industrial 
administration and agricultural guidance. 

The estimated time for the completion of the whcle project is three years. 

jk.   This project is not included in the Five-Year plan, and is financed by the 
Ministry of Finance,    The Council of Ministers approved it and submitted it to 
the Organization for execution,   The project will thus not be financed by the 
monies voted for the Organization in the extraordinary Budget, or in the budget 
of the Five-Year Development Flan. 

'>',.   A research unit was built this year through the joint efforts of the 
organization, the Ministry of Agriculture, and the Polish Consultative Board. 
This unit will conduct research on the cultivation of beetroots in order tc 
co-ordinate the efforts of the three participants. 

V>.    îîie research unit in, in fact, a committee of specialists and experts in all 
theoretical, iraetical, ar.d technical matters regarding the cultivation of 
beetroots, who are working together to study the possibility of producing the best 
types of beetroots that could be grown in Libya, in terns of quantity, quality 
and •adaptability to the environment.    It is a scientific nucleus which could be of 
benefit to the Ministry of Agriculture in directing and favourably modifying the 
cultivation of beetroots.   The Ministry could also exploit it to extend to animi 
husbandry an well an agricultural production. 

Î'Y.    The unit will also diffuse agricultural knowledge among the farmers and will 
ititítruot thera about the best methods of cultivating beetroots»    It will also seek 
to publicize thfi cultivation of this tyie of crop in scientific and international 
circle» interested in it.   Furthermore, it wi1! endeavour to keep abreast of the 
muüt up-to-.iate research and will study them with a view to their application in 
Improving and inei-tMsine the production of beetroots in Libya. 

'3Ï'.    ^oans.    Thu Orru;ization extends loans to industrialists.    The loans it 
offered durine the first nine months of ly^U amounted to about £L300,0CO.    The 
law of the Organisation provides that kö per cent of the capital of the 
Organization Bhall b« destined for loans.    The number of establishments that 
benefitel from these loans amounted to twenty-three, ranging from small to large 
ones, and  representing various industries, including the dairy industry, textiles, 
tìcvu, batteries, tomatoes, carpentry, marble and flagstones.    In addition to the 
.uuus,  the Organisation offers to these and to other establishments the results of 
Its .-,ttidies and  re:wir-h, HUI  ¡Tuiies them to the beat methods of production and 
Ü.! ; rket I nc . 

11 •    lTOJgtft8 "nder consideration and to be ccnatenced during 19t~'5/1966.    The 
.)rf:uLÌ7.atiòn has 'studied many projects.    Seme of these were completely studied 
mid will  shortly be put  into execution.    Others are still being studied. 



Fe Uovi w are tht   T rojeta vi. i 'i. 
next financie! y^sir:    j rM'at rl •"•' 
cerne ut  Benghazi),   sari Ir;..:   -ara.I 
ìrevera<;e factory    Fazzaa). 

ytnftnclr.l p.ourcc;• of the r,r.v,nt?uUr- 

kO. Bit Irgunizftticn lu un irJ^-j- t.j'-.t vr 
annual budget prepared In »ceor.iat.^r viti, t; 
Its account« are exaained atí Wì'UM t«, «>, 
auditore fit* different flagea. 

kl,    Its revenues» as per arti,-»« 
fr.l loving» 

:f     *, 

rt'i.J   !   *   T       J"!    .'ft: 

f-.'V-i * I'M.«   1 

(a) 11M sura- apprgf rluted ry tht ^ *cv • n ,n< . ,t  f.-r ttv-    r,-.,.t i   , 

(fc) devMRMint »táuidieet 

(e) liefert« mot 'Hvl-ien-i* or. it« inviti», «.-.ta ¿r *ht> ^r-,»•," 

(ê) Loans 8©«%PKrt#é ty the ijvftf.ii-t'W. fnr **.t *i«*<*aJi t» 

to?. Ifee SUM of H#?53,<Sft va»? «nrcfrtateà for >&.« i*mrÂ<AtU-t U 
Fxtraordlnufy fetffft* i» the first year K* ît« trefilo».    It, *h. 
the SUB of &3&,QC£wu» affÄffitr«tl for U !t. *tw **v*-:,jf s^tt L-. 
appropriation f#r the inpiflí i»ti<m le the * v*.^k*-r.t i-.*n •* '«- • 
£L5 Kiilior., 

t,-< 

* r, 

Iti relations ntth .fLyrtrtitBttt dey§rt.»?&t» acq ptvr ,f^t^ -n. ! r»ivtt ». 
^ '"     ' ""r: ",IJJ'I;I"'"m" mit "1IL L "" ~~*~ 

%3«   Ih« Orn»»i*atl©R seek» &«#i Btftnre froc, n'frt- fc-n-L-i.   •.-t, ».-^U-«    -* *t.f ? ». ì •- - : • u 
conducting étudie a and mmwetif «« m*> the  *»s# witit t«--f«r i »--• u..   fif,-. ••.    r 
the i^pr f&ctcry, whlsh »« entruated te at* internatio***', -*?*.¿<*-' uttv< lu»»: 
•ni the ppo^att off prafjfcricated heus*»», t#hi<*i. w»*e "itryt»» *-y *.   **r.!¡i    • M .-,>,,¥» 
Ali assistance le twugitt in rim of «-ht* f»yt *h>it th*  )t»*%r i -.«?..* ì'»<. *.•,;• ?•• •,   ltth 
M», obtained sufficient nuai>ers uf everta arsi t< "hai'it-ura   t«   {.-tri»   ' *  *-   :* .<!,,' 
such projecte fcy itttlf, 

í»^.   It als© relies for its studi*-« ar/* rtitmr^« m t*|*-r*.»'. Ir. *r.« .».v- rr*v f.* 
department• of th«? verioas mlniutri'sa &R<i w. f<rtf< »t,«,r;' ff* *f,-   ' ît,/;tt, 'ä îV» n.i* », 
as vas mentioned above. 

U%    It exchangee information ar.j  '••.ini].*Js ci' r\-- r-t. •» 
gcvercnental and seœi-gcverrjsaeritf:..   i«j.artiat:r.it..    J«. ' r... 
the results of research jrojectc ur/iertttrni  >;>'*•     " '•'• 
UniteJ Kations, and ìy friendly r.atir.r.,s.    .< .rt.\ r'.-'i- ,   '•   n- 
sector vith the resulte of lu¡ -vt. r^c^í-n. ir ,'• ••    •• ;  .'»•:*. 
in the fields cf ^reduction nr,¡ ii;-trü ut i^r.. 

*t     • «-i 

i.' r f '-r ; , ; •/- 

• t. 

f     f¡ 



al 
'.A 

C 

. '.}.•• )r -r.i." f ¡ct. na~ ai yt r<-ceive i •.nv forei ;n technical, aij, whether 
• ì.ix -, I. Lni.-rr.a1. !.r>uai er animations nr throd,/h technical bilateral agreements 
'.•; i    i    T/V.V-.I.     i l" ya  am  othei- /0'ir,Trit;s,   such a .s th^ United   States of America. 

Ir. i i:..trlal  :\r-u..-ar^h DcTartmcr.t,  yir.istry cf Industry 

>*ï.     In 14 February l'KA,   a Rcyal secret vas issued for the establishment of the 
11 fc-ir-via: departments in the lini ¿try of Industry:    Industrial Research 
a: J-i-rtmeat,  Industrial  )r."anlzation  partir/nt,  Industrial Trainine and .Services 
u .Apartment,   Public  Relations Admini.strf..M jn,  and Fisheries'   Department. 

c Functions of Industrial Research repayment 
ti 

V.,    Ihe current reculâtIons of the Ministry cf Industry provide that the 
I functions of the Industrial Research repartaient shall be as follows! 
e 
a h),    Tînder the supervision of the director, it shall carry out various research 
Ç projects and studies with respect to the local raw materials ató technical methods 

with a view to their exploitation on an industrial basis; it shall study industrial 
] problems and their solutions in order to improve productive industrial efficiency; 
i tt shall study and solve sociax pretieras arising out of the response of society to 
i industrialization? it, shall conduct market studies cía prepare future market 
% reports to ensure that industrial products meet the demands of the consumer; it 

shall define the position of the local products with respect to foreign competition 
: in tin. local and foreign markets; it shall gather and analyse industrial 
• statistical data with respect to production, consumption, invested capital, and 

other nececrary  iata; it shall follow international Industrial developments and 
I adopt those which could be adapted to local conditions, all to be effected for the 

i arpóte of improvin.: local industries and creating new ones which would consolidate 
the  national   ea.ucmy. 

Sections| of the .Industrial K-search Department 

sj.    The Department is divided into the fallowing sections?    production, marketing, 
statistics and conferenceu, mining and ¿reolojlcai, industrial laboratories.    Each 
3l' these  sections hau its own functions» 

Wprlfs. aecctftfllshed by the Department 

ld.    Cerne of the wer'.«- accomplished by the Department during Its hitherto brief 
history are-diucusted l'cov: 

'C    The Industrial Be search department was able,  in its attempt to meet its 
requirements for specialists, to gather a croup of specialized Libyan University 
.'-raduatps ani u   train them in fields of activities consonant with the functions 
el'  the   rujartrr.cr.l ; 

:>   drew ur  "  i . ari for  the  foundation of a research  centre.    The latter has 
• amp-ire i,   so far.     d c rut .orle* fer the following fields! 



(b 

(e 

(d 

(e 

(f 

(5 

General analytical Jí.U::ÍL';-y ; 

Ihysical c-her.istry: 

Organic chemistry: 

Refractories and buildir.;- tnateri: 1 

Industrial chemistry; 

Textiles and dyes; 

Feed industry. 

.u-.tr 

A sura of 0,450,000 was appropriated in the Five-Year Han lv*. 5-ìv •'•. fer t h- 
installation and equipment of the centre. 

5^.    Ml Of ral research.   This section was established  simultaneously with th.- 
Ministry of Industry, when the functions of the latter were devolvici upa n it  frot:: 
the Ministry of Economy.   It has accomplished the following; work»: 

(a) It contracted with some companies to exploit, potassium i;alU;, vhltdi nr<: 
abundantly available in Marada, Libya; 

(b) It is currently studying the possibility of exploiting peritoniti, which 
is used in drilling petroleum; 

(c) It has studied thoroußhly the question of the manufacture of    lata; out 
of cand; 

(d) It began the stuuy of the raw materials  for cement produit ¡ou .-HM dnw 
up a plan to study the Various calcarwoui-- raw n:ut  rials alon , th<; i,ii yau COMI, 
for possible exploitation in a suitable industry; 

(e) Upon studying the cetlor;icaI man of Libya,   .'t, transpiro:  thai.   Üa r< 
Were possibilities of discovering many mineral recoure ta; in the re-,-.lori aroua:   t.h 
Pazzan Mountain and Zella.    Studies will tt,;in with a yeolo¡;i(aú '.erial nurvc-y 
followed by a prospecting operation. 

55»   It is noteworthy that the Department pays particulir attenti on to t-.i „• :a,a :.-, 
of natural gas in Libya. 

56. An appropriation of £L10C,0C0 was voted in the ix vt- Lop ment ! Lor. ',<;   :en;.o] Hat. 
activities in the field of mineral research. 

57. The Industrial Research Départiront participates,   in the nama of the- Mini.;try 
of Industry, in the following: 

(a) The Advisory Council for Imp ort at i en ur.d Export?, tiri.,   '¡hi:: oryar,; ,01. 
the processes of importation and exportation and  ;:eokr  no rrotevt .i.o---i   : '.-i-i..» rL- :. 

(b) Committee of Foreign Capital. 7!.is 'Tru-di.t...•• je...a-i'a\. >•<•:•..••;: V< - 
investing foreign capital in industrial ar. i other ant' n ri. • ::, • ; ¡ . ' .ai .: \i. 
relationship between fortiya invoad.rr.eat ;..'.-.   .av.d.oT./.a '•• 

j- 



Go (c)    ;'orr.n¿tt',-e of Inflation and High Cost of Living; 

(•})    Hii'her Committee or Statistics and  Census. 
10 
C° Relationship between the Industrial Research Department and other departments 
th and organizations 
an 
Ce 5  .    Iht Industrial Research Department exchanges information and results of 

recearch with the research departments of the Bank of Libya, Ministry of 
1C Agriculture, Ministry of economy, Ministry of Planning and Development, Ministry 
ar of Petroleum, Industrial Development Organization, and other government 
oi admi ni st rations. 

<-* 5y.    It receives conclusions arrived at through studies and symposiums held by 
ci the United Nations and its specialized agencies, the African Union Organization, 
^l the Arali League and some friendly nations. 

i( ''O.    It provides seme establishments in the private sector with the results of 
c< its research and guides them to the best methods that could be adopted in the 
a' fields of marketing, technology and chemical tests.   It also prepares the 
C' necessary research before the implementation of any industrial project in the 

public sector. 
1 
t 
3 
w „ 

61.    Tho schedule of the summary of the appropriations of the Ministry of 
} Industry in the Five-Year Plan I963.I968 shows the amounts lÉdLeh were voted f©r 
j the Industrial Research Department for the purpose ©f founding the Industrial 
j Research Centre and consolidating the current activities regarding mineral 

resources. y 

Financial resources 

62. The Ministry of Industry appropriates a special sum every year in its 
Ordinary Budget to cover the operating costs of the Research Centre's laboratories. 

63. Monies were also sanctioned for the Research Centre Project in the Budget of 
the Development Plan.    They are to be spent on annual instalments for installing 
and equipping research laboratories. 

Gk,    In addition, appropriations were made to meet the costs of studying 
proopective industrial projects.   These include the financing ef consultative 
companies and the remuneration of specialists engaged for limited terms. 

Foreign technical aid 

65.    in accordance with bilateral agreements for technical aid between Libya and 
Germany and America, the Industrial Research Department received material aid 
which was spent to import laboratory equipments.    It also received specialists. 

(n.    He aid is received frcm international organizations and the Libyan Government 
lid   not make un official demand to that effect. 

-U0I4- 
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Industrial Organization Porartir.fcnt-, lini 

Its functions 

Cu . The functions of the aerai'ttr.uar Ì!..-:..,a '>,, :,•;••:•.. 
co-ordinated plans ani pro rar.i¡.eti t'rr i.. ;,,. i ri- 1. i.-wn 
of the various public and private enterra;^ i aie ¡iiY 
studying and preparing some industrial probata -,u* , >>.• 
to carry them out; encouraging and pixtectia; induct vU .-, ;a,¡ 
industrial areas; establishing and adminiaurin;. .rli.^tlv, i 
following and appraising the Industrial activities t r ti.p . u\. 
necessary laws for the organisation and ueva lvrmont aï iu(-..j 
agreements with respect to the Jevelopit.-mt cf ti.inv.i-.ij iviiuuv 
their execution; granting and layine down the conditions oï t 
inspecting factories to ensure that industrial lawt; and n -u.* 
withj defining specification of the raw materials and ituuta 
use by industrial public utilities. 

¡I   V • • . 

raí- 

ai.ry 

i :;•(•• i, 

hi i; 

••iti m 
ria J 

'   ì    Li.        .  i 

•••ut !-••: 
; i H ( '.ri 

• t r u L- :   ; 
l .    .:\| •  la 

. i.altri' 

1:1   u.¡\    . T 

I if'.|'|i't.. 

'    . Ml! 

i.h'     t.v 

¡\ i* 

It|.. jectiong 

68.    the Industrial Organisation Department ie composed of tho fai Levins ; 

(a) Planning and programmes; 

(b) Licence and control; 

(c) Specifications and measurement». 

Bach section has defined functions. 

f-'t ini. 

Ê9.    Some of the works accomplished ty th< ."•furtnent are -rit -  i  t • L'A,', 

70.    The Department has set up two collective trade .-untava,  on» 
the largest city in the eastern part of Libya» una tU- otia-r is. 
largest city in southern Libya.   The collective w-ude .-mr.-., -u 
different trades are grouped together for the purpose of j.rovidi 
conditions for the establishment of useful indu at riot; In uf f-r« 
country,   this is effected by providing fit pitie'rs Ur fact uri..-.- 
facilities of a general nature, e.,•;., the auiply of wtit.,-r a.a » -   • 
installation of a sewage system at reasonable t.ricea,   'a adi Ltd 
Of such collective services as trainim: cent, ret,  stur*-*, v jrRah« 
resttturaots and libraries.   It is latent   that industrie will 
encouraged and stabilized In various partis of the- "cantra •    "Ji- 
preparing two centres for mechanical traini::/:,  oiv: In Lie ¿rut a ar 
Derna, two large cities in Libya. 

ii. rifui' 

:at-ìia* ii 

•    I  JH." WJ.'-Ti 
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tí.        ! 

• aa   U • 

r< V i iù'.f. 

|L,    hfl,! 

t.h'li,   t- 

'/.] artiM 

i   ' t.'j < ' 

i»-.«..!,;, 

1   ¡Ui,f!f i, 

i. '    i :'   'i Ì 

a--r   il. 

71.     The  Department has  stulied   aeve-rai TI 
policy, aiming at encouratiinc industriai! 
It hue granted exemptions V, acme of th«..-::> 
importation, accordine to the r< aui i,a r---v. 

i. •:,;, wi il,;-, ti ' 

,i w:, ar.i j rot«- ' 
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;   .     „!   i-,,, .•,..•!•»'      •     .,   t  >o   tcii.r riotorlc-,   oi't^r  i^.r t.aui; hu .  i-   \  ¡ai¡K- 
:..-. -.,      ir*'!' i';"!-.  M.-   U-ehni •••"   sr.i   M'oacr.i •  ¡ointn of vi eu. 

;•;,.     ]t hoo  :;,jorvio-;   *i^   i'n -torle.»  -A a.;   làoricri^ attache.)  to   the   ?epartnent, 
: f .• . ;  ;>\' whiz-h •if-   f'.'i'trrel   to to-:OV. 

Laromtorien attached to the >purtrr,ent 

(h.    Th« Government latea lot oratory.    Thia lat oratory Is affiliated to the Fruit 
rrmnin't Venire tn ïripoîi, vr.l"h was founded in 1955, and tc which the abovt 
lut oratory was attached  In .!•'>;.    Its purpose iß to conduct experiments on th« 
pulp and juice of dates and „r, the remai nine pressatole fruits.    eawpies Wire 
runt in the same year to the technological expert cf the Food and Agriculture 
3 ionization (FAO) in Iraq, and aleo to the Central Technological Institute to 
the Netherlands for analysis and 4 n discover possibilities of application in 
industry.    The reedite were t.oaitive in rnt-.h instances,    ,3ut sequent ly,  the 
If the ila nd S presented to Luya -i pilot factory for the manufacture cf date Juice, 
whose output va* from 500 tc 1,000 kilojra,. rr.ee per lay.    Ih« factory VìUì Install«« 
in the Collective Trade Centre of Tripel!, or.J cGweenced production in IfrÙ. 

'{'j.    Several experimente and analyses were also itade to extract sugar from th* 
juice ...f date a.    They vere uuccessful, hot  the economic coats rendered th«a 
'impracticable.    Jcmc experiments vere aleo successful in substituting th» eist« 
juiec l'or t!ur;ar in avoetenin/; ira-iy beverie*;,  especially the coloured ot**a. 

p.. The date Juice it, now diutrilute i in ,treat luantiti«?« for Ivoal • •«nri.*f tiwft. 
: xi erimt-ntn aro still Le i an trade to int.re.duee it into aany industries, #«ar,cei»-~ly 
tii.-   -oiifectitmery (chocolate) industry,  ir. er or u previde avid- soofe  fur it 
It.   : !.    li.-al market.    AtUniptc are >,:.úO lar 'r-aUe  to introduca  it inte f -f-U-r. 
if.ar''.' t... 

(',',    As for the pu-p of the dates, cxpci ir.-.uL, ure t ein«- *&.»•-  viti»  it,  •.»"**-.• -.i*l-<, 
it vjth euch producto an olocnda Hi;a tear..'. t .    «n F«0 r?*i~rt  i* i:    'haivu   ^i  tfcr 
lat.j juice factory,  is part cf the ail t r^   i":t-jr,t tt IU;:-. 

,'   .    oco.ouvh wün ul.;^ .virrlwd rut tc  eoi-.v rt th; rcftinin.* jartv   >t' tr*<-   Hit-   ir.tr 
I'.J * i-.r for ütiiiríili'. after tr;i::i-.: rh-ir. with • tb.-r t redacts.    Es.f-riwr.tfa *tt\ 
fi-- sofal  in i. rt du.-Inf a ,->rd fc.n.r at.d •   factory v'll **> ere -t   i   * .;•  y.-*r t* 
pri ••i»-" It.    A 'Jnlt^1 Kation.- exrfrt   ij r.cv: ;.tudyin.j the ! roj ?„n  io   »••t- U. 

,\> » Ttu Lul'crntory '.ir-d the alove-r.er.tlon« . , Hot factories *r*F fl-Ai-n-»-i ;':-=«» ttet 
arpropr!.at-ior.ü vrt<i to  th.: ; .i ni „try of Ir.  ootry in the  îriinary *»*d x-f . 

),    Hu: Ciovi nur.ent Acid lalornt or;1.    lhii; lui oratory vau »stnl.;ish<*i Î«.  v» > 
to   -onduct exTeritr.enti'. on various :iei lie ,'.;]..•"«.    In the  fntt,^ y«?ar,  *i jtl'Jt   f»*.tor, 
v:\-.i iT-iíiitriií't.cd  U- tirrduef juid s ¡;nd  .-ctu'-ivvef frc".   ;rt-.:>ttfî.  !t"îCi.»,  p**ct» «. 
a\ i-i :utt; oi.d il-rui.    Ilu-f.e |.i*e iuct.ii nr» nrv fell io. fit   *» - V. T»rkt-t.    în .'wneri. , 
hi'Wivev.   th».' Victory   ici. -• r.c-   ir;1u>-e   Poi- ir..- :!:T>.et, i-t   :'^.   ti..r  idrico,*»  -f 
o^i.d.i.d.iof-  oxierimentíj. 

o] ,     'oxi e rimonti! ore  t>tlll hein- tui.îe  on the juicer and en the fu'-   am  «sitr.» 
>-f  ot-itv'i-;.    Furtlu'ii-.eix-,  i-xpcriu.enti;  lo ¡ rcJucinc a siuanh hfcVr-  ».v«*n sue "?ssfu-, 

,'-,- -.i' the l'avt-irict:  lo tío.   u'ivote   sector have ter.efit.ed  freft theee  <sX|.**ri«*ntií 

.lu 



••.<.:•  hu Vi-  applica  lh'"ir r- /..T./ v.i;.. .. . • • 
v.Mch he/on reducir./  \r.r!  uc  i'nii t .'¡i.iv' 

•=r    finaneeJ i'rcm the   : i prer ri^tioi.:     :' 
¿'•d ;et.    ìhey are  ¿upi . rvitu-: t;   tl."   •;.;... 
,'ul.x factory. 

:f       ta!     r; 
"l.i ; 1 r     • > 

vi   ri   ;.'!. 

•t i- 

iatiictriep in Libya,    Jìv- yrivrii" .-,.•;.'ter /.u.   i . 
thitî induetry,   usinr the  tannic: »nute ri-<../  UYUìJ 
pcme,~rsin&te rinda, "^euari" rect/, riiv    v-v:-., 
The- proportion nf  inn;a¡¡;e '.luriiv the   /kl:;i Li.     ; i-i 
t>í*n nc laboratories to conduct exreri^-L 
general fashion. 

»•.•i* I' 

.il   •')(.!: 

,4   ti   .. VnJVi- 

1--.I 1 i .i •:• 1 

••t. '¡:it w ;     .••'.* 

•   \ ti  ., ;•   •     • 

"I i''   -I    . LI:.    V 

L ;'   i ;: l'.i.'i }'"    in 

•3.    In rX-2,  the puHii-  aecter founded trv.<   xvernnrat  tannor/   u'Urii^ry,  •.<'..! 
attached! it to the Gcvemment Tannery of Tripoli.    Ite purine  L. tr   ^rry .'¡,- 
«xparlments and ¿uiic  the artisans of the erivut,.' evter to the I- /?. n,. t ,;<(!,• ..r 
manufacturing itood hide,«. 

-«»     xj e risentii "jnd amly.-es huvo taiw. tv^   ¡ire iti« n/.    hi * (:•   fir/.i  j !«>•••,  t,h> 
!.xf.«;rt8 have rjevctci  thtrir t-neri'i tt  -.e M î'ylîv t.h-'  /.kir.ni ;;.- iv<>-  ••••. fur ».!;•• 
puipcs.e of s»vertin-: th«H Jww,"** oaudt i te ti:    !ii<t •!•.   .urine tí" jív«-;.;-..    ïh-.,v huv< 
trie    adsc to dkrvlee methyls of fn.-ilitutir. • thi- fluyin«: • f ih<- rki.. '..Lthcut fuuuln,- 
hc-la* ir, th« Kkir.»    .><"o:v,U;/,  '-xp-rl'i-ont/ h/v-   Wn 'u¡" mi the tunta:.- pru.-.: «a unì 
taflftifk: mortals,  girier.  fom<riy the  ákíuv of thu   •n.r.-'.U: whi.<-h v re t -nn.ul r<;/ lht< 
^tli'-atiei« 'îf various- ver-t-it l*.c V"t\   n-ii  i*«-,.- n-.íin-if'ai't.urir. -    r • u¡   !¡i "< /..    luo;;e 
io t'trn w«*t* -jiw;i au 1 •.•-'••. fvr f~r .vijp»-•. 

-*?.     :inct   hp'-ï, «ifty exj ».rltfontu huv-.   t"* •: rr~l" in -.'ti -l'l'ort  t<    firn I nw 
<*{,{ ii^tlcne tf ths hi<Jca cf oümei^.    Ih:.   ^::j   rlmt-ntü tint \n r-   "arrie!  -jut on 
hi'ujg tennis ä i y uh row ut-r;   uic-e^-fu! ani  •-•.••• r.I i-.^ v-r-   •..:••!   ir.  th- iwuvifa .rt.uiv 
,.f fesn 'ij,s,   th« irfst*rrm,*r.\ tilct f-s.-tory ;v< v .-.n.lL'S th- in.-ni  morket. wit.ii 

•»fUrcxiasattly   ."i.V'i &iw;r   f:«-t i-r T.cr.'!:   ^     ':••'U.  '• •••>t>J. r,  whMi 1^   u!< i  'ü mu kin 

.     .xn-rltarAi» v-r-   •«-      et.:..'te-, t,   •  ir jr *h-:  l'-aM.-r -fi   r-rvler it   h:U 
Viri'---*  dlW(4S   rrrc Wï.i-i.  ..liïl-rr -tri   -r-.rl'":.  ".'"•th* r .nie   .-c .Le!   l'i <wvl"., 

',     '?X$*riWMite nr-  H:.¿>< t-i;.    --H-k   'e   ;r •.:;• hi ¡' :• ly M'''    "i"'  i'i^t u.     L..    cì-r 
'      t*wti*c» fir*  leuthftr.    Tt  i.   «r*h vhi;     losv.V   Ih'.»   M-¡'   -íxr • ri^r,»,.; M-.; 

-,r ir.*fit   r*t    mi;   to «..    -lev nJCC "» ,  t >:t   •. . .r   -   •:• .. u.     ' -u-n-n  :• -i   «t.- f'ivat.,, 
r»   t<-   ufct.tr.  th -   r*-r.iit:; M tf¡,i-.e ; r y :<i "t'ir.e 

-^v-»f»*snt ti*'     »'wir.*-ry  1-  j--|ftrvi¡ '.i    L   •  •' • ! • r\. 

.    î%  la tttaw'-i  •'ixP. 'h^ tui.rrtrlr4tie-..   •'t- j  to -h    .ïi::1..* ry of lim-r-try  i 

.    Jt   :,.,  lOtr-A-rthy   t .v.t  ' h«; t-ji/.-Ty   I. 

,•      c   -  rfïV' r.u-,     r- "«' t r ' :.fc.    if., • x t • •.. ¿ 

V-. 
-U¿ .r    -'.I .     Ihi;   .m 'Jí'. 

rfa.  i-.::t lì. "     -•->»•     • l-r-i-U- 
-.    "'i i  -r.   i .o' .      ••*'-.. 

r--! l'uri-     -uï   r:.!V :.'.  ! ro.j' 

•jteu':!.' : t J th' \/| .:--i:. 

.. 'Ih< /.i' r-'ttr ry • :/i-." 

•   A- /i/'.   í'f'f i:-   ! i'     1'   -: :í''' 

• •'.•• r'    /i i 'i. 

•.-/.]      '.:••' i-' 

: ¡ :-: li > 



t'riitc J Kingdom,  against payment of a certain percentage oí" the  sales for a term of 
tun years.    Two experte fren this company supervise the factory;  one is in charge 
'A'  the machinery and the other in charge of the laboratory.    Research is nov beine 
,'ü:':';ucte*j  in the  laboratory on the blocks and  attempts are being made to utilize 
thot.. extensively for various purposes.    Experiments are also being made to colour 
and  mould them into various shapes and  ai^es. 

7I.    Both the factory and the laboratory are financed from the appropriations 
voted to the Ministry of Industry in the  Ordinary Budget. 

Finance 

IX?.    The Industrial Organization Department and the laboratories and pilot 
factories attached to it are financed basically from the appropriations of the 
Ministry of Industry in the Ordinary Budget,    No amounts were appropriated for the 
Department in the Development Budget,  save that sum which was earmarked for the 
collective trade centres;  this amounted to £L6QO,000. 

Technical aid 
—i»»— mir. Tin n~ n rr 

93. Ote technical aid received by the Industrial Organization Department is in 
the form of experts from the United Nations and FAQ, who are supervising the 
laboratories and factories* 
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xxxi.    TI:LI;E"RIAL RESEARCH IN NORTHERN RHûLECIA 

F repu red by Jchn P. Allchin* 

Intrcductlcn 

1.        Lit- r<-ïrrt in ncei-esarily limited In its treatment cf past and current 
i uii.-1 ».:,: or, 1 aetivitiec in Northern Rhodesia l/ as relating to industrial research. 
(hit   ::l*.uhtkn arise:: /rem the country's former (1955 to December I963) status as 
a ccmijcn«,-r.t of the Federation of f&rdesia and Nyasaland,  the Government of Which 
,*ac nel« "ly responsible ftr all commercial and industrial mattere cf all th« 
•<.mc.ci.unl territories.    Luring that period, virtually all such industrial research 

ac viae undertaken ly the federal Government and industry «as directed to the 
;.'.t. r.-_t,- ( ; ¡7outher!i Rhodesia, wh«rr ly far the greater number of industries were 
i-\' AU!.«•(!.    :u rthi in rhodesia hue, however, teen administered as a United Kingdom 
Ci.Ur.î'ii   !>-rrttrry: the   «ountry has received servlcee from United Kingdom 
>n vi riir.i-i.ta 1   industrial and development crganizationE in the United Kingdom. 

A;   t ..•(, ricequene.- of the  foregoing tackgrcund,  little progress has, ab yet, 
I« «-t. achieved locally in the field of industrial research and investigation. 
houes*r, arising frtm the planned rapid development of secondary industry,  it is 
r«-t»li.-ti«.-illy anticipated (and, in fact, during recent months this has already beer* 

« -i-urrififO that tur. a recuit cf the- active policies of the Government, the subject 
of TTit.ii.uiil   itiduttriîil rr search will li- of major concern and interest to the 
Gr\**-r ruteni of the Republic of Zambia. 

5.      The Minister of Cc«merce and Industry will review the findings and 
recommendations of the Inter-Kegicnal Seminar %ná determine what specific measures 
may, with advantage, be realized in the Republic of Zambia. 

k.       ¡his re-pcrt in arranged according to the recommended format; owing to the 
local circumstance,,  a*; discussed, the general tenor of the report is essentially 
qualitative- and forward-looking. 

n, National .industrial research policy 

Fundamental, and applied research 

5.      over the next twenty years, the national emphasis is seen as being directed 
towards applied research.    It is recognized that,  with its close links with the 
developed countries,  Zambia will progressively enjoy and,  through local 
institution^; ), yet to be established, interpret and apply the work and findings of 
the many centres cf fundamental research, which,   certainly for the next many years, 
Gambia  should net contemplate undertaking itself. 

*    Projects Manager.  ?'t rtherr. hhedesin Industrial Development Corporation Limited. 

1.        I lev: the  independent otate ( i' 7an;tia. 
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vu"-un ci'  industri:•! res.-aivh o< r.- •kurne- 
.virfii.onts " ——^-:- 

.      While   it  appare thnt the new Ucv.n.-M-n   •••-i  ¡ 
; » -. --irjr.ir.if íTCK industrial ivseoroh,   it n»si   --,   .'j',.!*..'     ','" 
'htdc-cia considerable apathy and disli.t«-rr-¡   }-. !"{   ','     ...V' 
¡vdo-ral Government and the "email"   inducer if-i i -Î-  f.i'; .1 • 
¿..frier (f industrial activity).    r,inou tht   r'."'   ,    K"!"lh'  :t     '"" 
L.'. 

r.ew Cu vernment  vi 
W.ct by demands for over-all «^ancien « f ti,. M"M(•I 

'ir I ! ••   v. i 

«•IM I:Y,   ; ' 
^t:^£  a"f !'ner?leS.fiSt bfe OFpUed  in acecr-iar.ee with  ••   ri.,,Mf ,, 

i' 'h et ht-1 i< 
i<-'.''::,i tiir   - 

ucee«« and, with the Government and industrialist, mïk*    thi  

proeraiane.     It is vieualized that indiiF + rû]  .•,.,.,..,- 
progressively fostered ty high-lighting aJ-iuaia-ii.-', ^ .'¡î^l 
mite modest.    In simple terme,  it is considered th '        ""' 

Incentives to research 

''".      Th% taxation legislation provides that:    "The «meurt of anv ......i!.,, 
; M of a capital nature, incurred by the taxpiy¡r SfIh^y^        "V'I 

I 

HKI.I. 
^eriments and research relating to his trade...« and "... any UUr -uHrll.-   i 

ty the taxpayer durine the year of assessment to any ,-lenûfïc   r ri*,., • w 

r^îi^.hf..ÎÏLti?Tï haS «îï!»l*^ that tho ,u* vwi  b, uUli,,    v    , society,  institution, or tody, as the case may te. U rh 

the   indi industrial research or scientific, experimental werk emoted with   '  " 
fte taxpayer...    and    ... any sum contributed ty the :.-.xPuv«-r  iurlne U- ve-u- , r 

•cessment in the form of a grant, bursary or achelur_hip to U,WM.   •*. ,'."b r 
•oreen to take a course of technical education rol at..-: tu the tr>. l.   i r   i  h 
•a::payer at any educational lnstituticn" shall be Jedueted from t'h,   !,'.•!»«. , - -, + 
arsoli for the purpose of dttencininr the taxable ii,.-n,t. 

.      LJulsidiee and grants in respect of locally conducted industrial  r-a-mvh "•*»•«•, 
•i. the absence of locally based industrial research facilities,  not yet p^.vM^i- 
tvortheless, both the Gove.f^.ent and the larger industrial con«*•«' (m-f.nl \v IN- 

...T.inc groups) have made, and increasingly provide grants, burear i nc,'r-.-hriar ^it- 
; ' the like, which are taken up outside the country. 

votives to encourage the ennufac turine indurr ¡al .:.. -ter '.•   w\t  T.- I-., m  • 
• '   eo « ear eh "'""  "  

lío specific incentives m yet exist. 

«•«•vornment or primate b-ponsored research 

••-•    Ko actual industrial research is currently teint; undertaken  in i-h<-   -eunt/ 
lther ty the Government or by private concerns.    Hov/.vtr,  -t numi < r fi  lf-'oll-, 

':-•--ut-tries possess affiliationt; with larger groups ope-rati.n,':   in  th*. :ier-   <h:v<[ 
•' untries,  which themselves carry cut ar.d/cr have rea-iy acce;;:;   11,  Uri ¡, trie : 

' ceiireh which is available  for application in thi:; -jcentry  itut   '/>•• • i-.. r • ¡ / :      :. •• 
•em the disadvantages of not beine readily "transió u.; K" to  iv-x\   •« r.<¡¡< ie n .  -U.ì 

•if-juinstanceß. 

-'+11- 
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B.    Industrial research establishments 

11.     io  industrial  research  institution has teen ectablirhed In Northern Rhodesia, 

i i; 
i re 

has 
:>.    Meanwhile,   the Gcvcuaent-ccntirlled Northern Rhodesia Industrial Development 

r-orpciation Limited  (incorporated in VßO with an issued capital tf £1,015,0C0) ha 
us  HE main objectives the following:    (a) tc act as Government's spearhead in 
implementing an active policy uf industrialization;  (b) tc provide financial support 
to economically viable private enterprise projects; and (c) to underwrite or 
«rctntlißh projects agreed to be in the national interest until such time as 
participation of private enterprise can be attracted. 

13.    In addition,  it provides, through its own (limited) staff,  its connexions with 
industrial research organizations in other countries and, more specifically,  its 
own industrial consultants in London, Industrial and Process Änineering 
Consultants (IPKJ), a modest industrial consultation service to both the Government 
and the industrial sector.   Moreover, when the occasion arises, the Corporation 
engagée specialists to appraise, develop and realize specific industrial research 
projects. 

lU.    Close association is foreseen for the Ministry of Cc*meree and Industry with 
both the current Industrial Development Corporation and any nationally sponsored 
industrial research institution that may be established. 

* c«   Aspects of finance 

10.   With regard to the pattern already established in Northern Rhodesia, as 
between Government and industry, it is visualized that any nationally sponsored 
industrial research institute would look to the Government (principally) and the 
morp substantial industrial groups for its initial capital requirements.   It is 
anticipated that the Government would look in turr. to international sources for tn« 
provision of portion of this  finance. 

16. operating finance irould,  in all probability, be secured in these formst 

(a) Gubvonticns frun the Government,  to a progressively decreasing degree* 

(b) Fees received for services rendered both to the Government (on prearranged 
contract terms) and to the private sector en contract terms and en an adjggg basis; 

* 
(e)    Grants-in-aid from international and national sources. 

D.   Staffing 

17. This is se«n as a mjor difficulty.    Over the next five t© ten years, 
experienced and competent staff must be recruited outside the aeuntry at levels of 
salary very considerably in er.cess of those obtaining for nationals.    Consequently, 
it is foreseen that any industrial research institute ir.ust, ab initio, provide 
trainine facilities for nationals. 

If".    In this context,   it should be noted that no local university has yet been 
fütnblirhed: plans are, however, well advanced for this development.    Nevertheless, 
IIH-.MI  t'vaduatcs will not be available for ¡?rme years hence. 

-1+12- 



K.    AIM.i i >,>\ ¡ < i.  < :' 

:ii (' 

h .-1., i 

ill,   ,-t r -, rri< 

r.  IíITÍ litt-    .fni).    t?, ,.„ }| 

19,     The  results cf indurtriai   »t*f...r.y  . 
currently available n   the ult ir,af t- r< *,.,'! ¡.,''.' " ' 
(hete itain waye: 

(a)     Trade,  technical and F ,.-i< t,t i fU. ,,»-.,. 
imperfectly understood by k,cal ^„^ ^,  ^^ 

»   ,. ^l,   Thf1"
rviyes provided ty the  Nt rtn..r,   W-, - 

porporati«** Limited, albeit this wpinlMtltr   iV    i 
í inane in« th<* axpaiwicm/devalepaw* rf n^cndarj ir^ 

(c)     11M pmvUien of guidane*,  «dvtoe,   t-t<-    *v< 

20.    It should be noted that nc loral r m .. . „.. 
T-ciali.lng in th« pr*vi.lcr. cf 1n^" r lï ^   "T^^^  <"   "-'•••   "- 
«tatù*«in rtorth.rn Rhodesia,    n £ ^ £ '   ! ^-J .>••?• '    •* • • 
serri«*, «id «««»gea.nt^ccuRting w .lr*í ^¿'u't,!       '     *mi,fl''rt:"' 

!1.   Owing to the consideration« briefly rt-vitwd ir <h   r. 

m depth,  has bm United te recent sonth,.    i„ r-•% '   , .      • ' 1 ' 
scarne*,   H Ü cc*8|d*red ttet the fa»«» . l'ii-   . r<u   , •    ,.," .' ',    /    '"j    "   , 
assistance Board ahruld contribute its vievs iir^tiy. ' 

-H.    Generally,  it is the writer'* «rperiwoc ai.J  ,rMd<. 

^rthern JMMU industrial t*v,lcWit erratic,    7Pl^ I',     '!   I'.,',.. *' 
-copied in tritine - quite frequently with wht liy u»«^ i-, ^ •'. '      '..:,,   . 

= hene individual« and/nr mi*gi na i*«*.« goar.t m ,,, ..,.tt",, 'u\ , ' ¡;,.;,   .''li/' 
l1T;î*nCM ?** «^1««"tC, and the value . r " *   ^.V,...      ;,,,"/:'; ' 
Î^ÎÎÏÎÎr *îîl«?*ntB is 3^ely vitiated L.«.*uB.  ,,   u,',iîV .;,.»,; }..', :'indiaî S! lì* *1°«Wl»tJ«i exists tv  Intc-rpr-t   h,    -r-lu;;», ,,r ^\ -....!..,•" U indine« ITBI" local application. 

.'4 1J. 



:!;     i,;. :;i :
'íVI\ 'F .TíTI'í'íML'-.í. ' -•' ^'RCH 

li.- jr.. ;-;;ri:r /-RAP ...runic 

; r.r-i- -i   t.y r.-jfy H-.'lfwy* 

.•lie- Ll-.-i.i 

••'•••    >tier;'1  Ir.ductrini vcß^'i'ch  polie,/ 

!;.   ti.o  -iftivitv   "a'   -:;t  nìin. ;  the bour.di;  ul kr.ovlod(>-;   if  it ir   ooeio 
it i.':  r-l-t-d  co fundr..-ntnl problem nnJ  hac r.t  r.-?cer,sary  iiaixdiyt- 

1- i..    ,-i-pli-d   îv^-reh,   .;n th.- ithcr boni,   iü  undertaken having in ¿ina - 
••J1-T "oplicMtior. -a •.   jjr^.-.-Hl.   tiu.e.    Aeot industri:) 1 research is applied, 

••,.,.   ti.    oìj. tïtiv  nr.d tit; .   horizon ::.ny   be  distant.     The  object   Of   inductriul 
r :••-••..•;.   I.- t<> ia:ï.c it  pn^-iDlv  L~  i:..prr-v-.-   procrei;  r r products,   or to emit;  :;-e 

r   :•••   h-.uf    tli.- tei<u.e  "prucees-eirectod"  r-nd "prcduet-dir-cted" applied research. 
r,;,,'ctiv  ly.     "Background" pppllad research is intended to increase the atore of 
..¡¡•/..lvd • •   . a which future applications can draw.    For example, a metale research 
i:u tituL •  uißht ^nyaße in prcduc-directed research tu produce a new alloy of 
ü.-fiív..     ctioroütoríütlcsi la procoös-directed research to improve seme particulsr 
r..et!< t. di- »i ctet-1 mill; and  in background research on the oxidation oí metals 
,.vroa.ji to oir at different teuperetures, for general use in future processes of 
pt- duct ion or in the applications of these tctnls. 

In the United Arab Reoublie,  bn&ie  research takes place,  for the most part,   in 
the univo rottile.    It  ij truu thuL certain beeic research projects tate place in the 
hr.tiutnl RcKenrch Centre, and in the laboratoritc of the Atomic Energy Establishment, 
L.iil   tix-tJc  "re cardinal canes of vent hat been referred to as    background applied 
ive-nreh und -re undertaken with one eye  to poexible future applications. 

Prie-r to 19r>s, practica Ili- ne industrial ret tare h existed In the country, Tide 
•..•MI- <>i.iy natural, ein*- • te for- tie ]~^e revolution, industry vas very much neglected 
-tic:  p.-: ductlur. U 3 its t,.pjor eoure,   ^.n ngriculturc to serve colonial and feudal 
int... rvuto. 

i \ i ter th- ulvent of tie revolution in U)%\  there vas a general agreement cu + he 
•u-.-d lor -'.r. indui;trlalizQticn prc-ratr,t:.e  uhich veald create tr.ore goods for exporte, 
n-ducv  iii.portf, odd volue to pyrieultursl products,  increase employment opportunities; 
and raire tlu.  incw <-nd jurcrsinc povor of the people.    The revolutionary 
Govern, A nt Jeeided te   :ive ir.dui try nil the attention and encours ge ment it needed, 
i »rt ¡.iv.-.t nuotiy vhieh vnr tu   ,e.tpblitun.,ont ef •   ne-v ILlnistry of Industry and various 
ivrvnreu mv\ développer", instituée and deportante,  the functions and scope of vhlch 
ei]l Iv  d..-trtiled  in the i\ xt  ¡ecticn of thie report. 

Iti  April il,?V\,  the .ïovi. rnu.r.t also issued Lav No»  -1 for the organization ans? 
prr-i^L.-r. ei  in»iuetry.    A.tiel,   r; ci tiri lav; etipulated that the Minister of # 
Ji.duetr;.-   -: uil   i^rue  r.n^eifiectl-'t.;' of rr>\: riflteriels and cf finished  induetriol 

•„iti. v.hich.  iiAÌiuvrirsl  i Lrv..z  ¡-»ve  .o conforti.     According to article ~5 of ;V.tU'-1 

Mr   .• s . i- d -iü rn. !  ri.-mi.it;.-    i-'-r.ii'-iicn   *'.'>r Inlustrlali.ration, Ministry of 
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M-' t ri- 

- • ''l   j-?'••'.•   :''   !'•::  i J   up  Ini.    ,... 
•- .<•- ••¡-y- ^l-iri-, ,;.._,. ¡,, •; ,( 

'•'' :-^!   1:     r-Vent  > ¡. 'ill oC., .Pti/ , 
.'    :V".'C!.. Ii.,.     ..;.ja     jr.dui.tr Li    |_     ..._V;^i; ,. 
Lt:-Lii. ,.._j .:rUi •.f1-j_i1,t u ,,. ^ ,'/// :. •;'^' 

-••-  Ii'^iuctivity a i..i  V--.c-tic-.i-..'- ì "T- -Vj ri' '.''L    J 
.-¡•-^lRcarchl^rtMt,   ti.,-    ••v1'-ï,r     '    '' 

<•••  i-trnljur: f reanima tior.,   the   i.^n     n   <-   ', 
-"•jr.ization for ¿ceeutir. • the  Fi v.*.v .".'>.%..   '   ' 

L •••rnt.-rl    ir    IO,,),     .....    ...        .      - " '-"'! 

-l'i 

I.     i 

•i r 

! r   I 
I'.'i     i; 

'•-   I- iv 

l-'iir:i.t; 

a-l:,,at.d .m 19,4 into '¿^ìn^X^l   r^i^ '^ '     ! " 

y.       Technological industrial roc¿yjvi   i-..,i,o- •   • 
lesearen Centre.    However    in '-or-• .i'nnw-' "  Í    ''   L'"n'i   ' ' ut   I:- 
developed industrial co^nie^   £c¿'t°d Tíí   ''   '' '.",,lv  rLl ; 

out.     In addition,  there *::ict cere ¿.cl: a     V '   "   ^V11'1^ 
articular industries, e.s.  the Build r. - V ^ /'T ^'r,, "^ Ì,. * 
institutes ore now planned ^   ,.U1 tl   ,' ./'/ l.-U.ui-    ,r-hP.     ,: 

...,«:,arch Institute,  the T-xtil»,  K^rch Inïtiiui T'r.d "tj'" ; ¿J.;'-     ' 

;'•       L: July I96I,   the ßocinlict   ku,- ,.,.r,. nrrcl-i     ; 
nationalization of companies ..,or;:in, in Lie  h ^vv ird u'-trî"        ''   V 
cápenles  in the various fields  ,,f the tr^.r MÍ r  Í   *    Ï Í ""•"       ' 
create a public sector capable   v   .huuld'rtn      '        " ^Îî"'.''    Tl:' 
development in the industrial il,l¡, " •-spon.-iluliU. ,• -, 

-.      :.lth the creation of P compétent publi»» irdu-tvi-i .-•.+ •*. 
f a new Ministry of Scientific R^e.rc^^ i^     Î   ,    ^U'f   "   " iUi 

industrial WWWh and développent, "tí" o£' '.^ ^ ' * Í      th,,\tik-   '^ i!l 

industries, on the oth,r, will \c  rion ful^ ' " ^ui-.cuu-jr:, 

Industrial as well as lucio rc-B^mu j •,    ¡-    -•• P  ,1        ¡   ^      , ,.    . 
censored. Incentives to attract local \^unu,i¡o\r't ïrd! ^ !'' •'" ' 

•any and varied.    I.eeearch vordre are ¿u l:iC., .   •,» 1V A-  "t    t« ^ "V"! 

jLvern,r£tt  civil servant,.     They  , r, ./ton .,wn n]. .1      '  t     , .   1- V i •     1  . ''  • • ' 
I'-V tu continue their research   .:ovli <wVcnû f,r  •• rîV -,     •'    ,       '"''    "\   '" 

ir!   ,fn it6 Vlsh tr   -^Ui'a-t.  scientific  roß» .3 -.•;   •MUí t». -tirul'.'.- ••   • • 
spirit among researci- uarkers, tau Ctatt d.>v.t— j.-.r ••,- ii-'V  t'-.     -,   V^L'.' 
an ellocatiot; of several thou.ond,  cf ^ption^'/^./'^r    i:'. ï^.,   , ^ 

-inhS.ite î01^1^ mQtim>  a   «^• ci  th,   v,r:.u, ^J,rci. .,,.d ^v.10,,,., •ït-tPDlifihlients  is xriv^n. * 

B*     ^t*^etyfa\^^'--ttrcu ^.y dcv».-lo;.L...-t.t    .;t -itilU-Lj 
"fhe United Arab I-x^utlic 
•~   "'•"""""""•—"•'•lir' I 1      fif  

jae...Joneral Crninizatlon ïzr Induutrioliznti'^r.  f(y T) 

-•.    This  io  located at 6 Khelil A;l.n ntr-« t,  C- r-u 1; i.'jt,-,,   -••jn. 
-f tae aucljauation of the forr.xr r. i:-rl....r.t   n   i ._,u. uù-a .-l.-nnli. 
- r.ers.1 Cr-tsnization for ^x-cutirc   th.; Flvo-Y -r T¡.-i'1:..+rI- i   ri-".'*, 
i Industrial Planning  had been frundid in Vf/, •-.• •• d» ¡- .i-,. r.4 ' ' j 
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+   ' .. -   •,- . •-   t- i   .v-'iii   •-•  trüv   i'os consul-.' 

.   ;. '• ";   ;;.'..:-'-..,tI-.r   :.r.u    -r^ti    .  'Í ir.du.try.     It ^c  neee.s.ry to refer to t,,. 
"     . rt   ,,.  VT.'•;.r.'ltL-  f\-staVl;.:r.  r.,-.   industrial clonic    ,r  t- <-::par.d  ciistm/ 
', i      . r "..';.- .    < •   .'i'r LHT-ILt  .    ::• rurally,   such ..crr.its uero only   -iv-r. • (tor r- 

ti.nr u•-.    . . u-iy  •)!' the s-,   ji^j^ctc ti;  i'r .i., the  technical and   ir.m. the  eeci:H..ic 
T1   ., x. 0  . ¡,    io~-  -,f the  various  specialists  ir. the decore, .on: 

:,'U,::i
l:i"..!,i.t\'".'or-.lí..otí-  t'l.  included  in the Five-Year Industrial Plan rfter 

^..Utln: uarket  remore!,   cost ar.u  ,cer."ir.ie profitability  studies. 

i •-, n  TI- íir-t Fivr-Ycnr Pins, './as drawn up,  early in 1957,  it wo s felt 
^ss ïy ïo ,      bìilh \ Lpervtc  conization to execute thee  éjecte  in    he 
Inn'-'.hieb ti-  private  sector '..-..s  reluctant to execute,   either because of the 

ril tiv^l" ' r4 initial investment, needed or because they offered no quick return 
relatively x0x3e inlt^J. inv. General Organization for Zr.ecutina the  five - 

yVr
l I. X Stlian1 o 'établi shed Ä *•"« public body affiliated with th. 

Minl.ïvy  or InSuLtr.-.     I«: 1<A,  r.hc Department of Industrial Planning va, anne.eu 
V    ti ot-  or »iniziti n    vhich is n<,v  called the General Organization for 
^ustriaííSS end is Lier ti« Lenuty Prin, Ilinister for Industry end Minerei 

Resources. 

lU.    The oolicy-uakins body of the organization, vhich aleo has the executive 
responsibilities, is composed as noted belov. 

IS.    The Lfputy Prime Minister for Industry and Mineral Resource« acta as President 
of the UÀ of Directora, which constats of fifteen to tventy-five «embers, «J 
follLf a mnetei director, the four Ministers of fitfurt*   nae^   the m*ster 
of Heavy Industries,  the Minister of LiSht Industries,  the «mieter of fatrolev» and 
¡SnSSrÄS, ¿«ü the mm.** of Electrical P*«r>l the four ^¿«"g»*«s 

of ''tate of tlv above Ministries,  the presidents of the ten specialized industrial 
organizations UM control all the industrial coupantes and four other mewbers. 

in.    The General conization f» Industrialization is responsible for Putins into 
effect the minina and industrial projects of the Pive-Iear Plan(s).    It loptewttta 

such projects by: 

(ni    rct-rnitiiii' their ec-noi.:ie and technical feasibility,  order of 
essentiality and relative priority ,   through detailed study and analysis? 

(b) Selectinc the most suitable location, size, procese and/or equipment for 

the plunt , etc., 

(c) *rran,'inr for thc building of plant structures, the purchase, installât ion 
nnJ t-etW'of a 11 "essential oachines and services, the reeruitins and training oi 
'operatore and managers, and th.- orovisior. of necessary working capitali 

id)    Control of engineering  operating and finaneial aspects up to the point 
«here the enterprise is'deemed aoupleted, and ready to turn over to the General 
ir:nni-ntion for the specific industry. 

17      ' ---utive responsibility of GCI is vested in the manaGinc director,  who in 
•aided by   the directors-.muerai ox  four principal administrations, v|e. : 

(•O    Finance:    r-sronsiiae  for all accounting  budget,  purchasing,  le^l» 
i in;tnvi- " ,  -uid   -enen 1 rvrvio • i unctions,  -.>nd personnel administrotlon; 

-UV.- 



•V)     Telinolo;-     •...L.prl-i:-. •    -  Ul        .     ,¡ 
-'  .    >v    ^Leoti.-ii,  ^tud;, ,   .-.V.Jí, ; ,. -L^:   . , / . 

l°i     Construction;     ruildi:.     -t- ¡   i-    i -.•• . 
11'.-..-'..; oí ccr.ijtrucli'jn :v   T,v;,    .'.',;   "r ;;'."1:.' 

(ci)    Induetrial decir.-,    f-•-..-.. orir.,- -.¡^ 
•i.ipor.Lir.ti.- and repair ports,  by  l^-fioii'ili'iy,   .V 

i ¡ 

1¿.     The Uina¿inS director ie „l,, aided h   ;u • , -  -•,„ .. ,  ,    . 

(a) Industrial relations mid  interini ^an-it;/; 

(b) Planninc étudiée and rullou-uo   viH'.-t.    iiv I-MV 
to tue ílinicter of Industry and iu  mrr/t • t-o   !• ••'rlr^'  ,    •"' -1'' iU"Vli '•    '"'    ' v«i >4   i.    Wllt    , u niai;      •   ! ; I, :' ii ,|, • 

(c) Foreign buying ulsoims and/.r U-chni^l : im- ,, 

'      3aCl: °f *!;/oup P^ncipal •dulnietratioi.s is  c. w,l of , rui., ......      •       . 
*ech reportins to the director-general, ond et — cd ."it V    ^'    .     !f':>^^ 
responsibilities, ' ch-^ >d ,1th ^celile rur.ot.ior... r.nd 

£trw»0|jil adBiftigtration 

19.    TMa branch is responsible for all accounts ond financial r^-ord-   ,»i 

ïÏÏviewf        8M«g««n*^ and the control of organization open, Un, ..,:n,„.:C   M,*, 

-C.    It  ie also responsible (with the technological ^uitiirtr-,1 i-, '  •   . n 
preparation of annual and swell project bud.;,!,, .-.nd  i ¡f. -ntir'iu'•',• »'tr j 
project expenditures, both within annual bud/jetL ,nd uit,in t .   t VYm h •«       ' 
?uthori*«ti«i, and for waintakina the financial recrd,  thv-rc-of. " 

o^anStí^)?Íal a<toinisitrati011 i»ol«4e« the  followinc  mietio.mi  T-U,., (or 

(a) luégets     tv--paisible for control of tr-d, r,ru }«-•"+• vü Mr  t'.f.) 
üutoorisation and annual budget; * 

(b) Finance and accounting; préparation or a count in- r.^.-,rh .r ..r..¡.--t 
<--xpendlture« and orsaniiation operatine expvnco -art relut«! VjnrH,] -.^H '" 
jovernment accounting and project audits, and nil financial  -..,u .ri-, i,^ „» ' 

(e)    Furchaein^}    handles all purchase ordera -r.-i n-., R¡n - ,«\>-  \,- ,<,.,•) b    y< j 
, «nd the issuance of tender invitations,    "p>rat-;- tnrwh noti r     ••„• rr In 

purchase,   local purchase and foreign exchance- c-ntrol; 

(d)    Legali    review, approval and custody oí ill -.ntr.'-'t.- -r.-l j.-.- -t 

(e)     Personnel}    responsible for payroll-  -i.e.   ;i.q,l-y -   r>  - r< 
tr.er deâuctionis,   medical ¡service:;  and   ;*Mv.-r«l  :.  ,•: •• r i".' i cvt!   r. ; 



.¡,pt:   .   ,li;  trur.i     :     !.~   Ucs   r.-ciui ti;.tr,   c. loctU ..,  hiring  ur. i 
....,!   ¡.  -   • jr  -iv'   e,iat.t,,   i:.  cc.i   m.iî.v  with n,-(>!ll2atif.i;  pT-.no  ur. i  needs: 

•ì     -ti.T TOI  r.;rvlcer.:     ti • .•    L.iolulo stores  uni   su».¡.Lies,   filos   nr.l muli. 
.,;,,(   :il:r7;,„    ;.r.;-.'  '.mi  •..utc •..•;>'I»  sorvice,   typing  pools,   etc. 

'i i-or. no ir tùc'il '•> Imtfiiütruti'ji. 

, .    The   teohnok-ica!   a iministraeion cakes preliminary studies of project»  for 
Inclusion ir. proposed  r.ew five-year plans   ar.l final studiee of project feasibility, 
procese  arid equipment-  selection,  plant size ani products,  etc. 

I.J.    It  it;  divide 1  into  industry    roups: 

•a) Mining  - prospectinr an.I   levelopffont.; 

ib) Petroleum - extract!an und refining, 

(?) Cheinlfal una phara&eeutle&lj 

(d) Food processing and beverages; 

(e) Metallurgy - i.e., prlwry »»tal extraction» »Belting mj. fakriemtlon, 

(f ) Biglneertmj - muí má other mutimi Äbrt«tion and »nufMtttringj 

(g) Textile - fibre«, finishing and ageing, fabric» «4 elethingj 

(h)    Electric power; 

(i)    Electronics. 

%      Fit)jeet lapice« dytdmi by the  techno lo -i cul aclninie tratton i ne laie« dewlcpwrnt 
V tei dor rneHidc^ti^nt:  for plante, ntichlnery and auxiliarle», and analysis of 
bid* ani selecti.-.«! of contractors, ^uoh contracte tay be for parti of pl»nta to be 
ueueobied In the Uni tea Arab htpublic, tc/ether with unite of local »»»facture, ir 
iVn> whole  new plants   to be erected a,. J put iute opere tien. 

(Xmtstructfon adnduUtratipn 

"y.    The construction adainietration deal« with site «election and platinarli, 
'utilities,  piat-t iesit'ii and construction ««pervUlon.    It function» tfcroti§ti the 

ft llowlr.'- pmipst 

.'a>    ..'it* planninc and »election; 

ti )    -JanI tar,"  faci li t '< OP ; 

k c* )     Archi te ctui-il   dt-1-- ! -n : 

\ )     (\mti\ t net io;    dei.' i - o, 

t-     Hlectrleal nurpiy, 

-Ulíí- 



i')    Construct l Oh fi-i i ;, :   i i 

;¡; )    L'y citi'- . 
;\*ypt,   respectively; 

e reet !. !   1: 

ih)    Ten 1er specif Lea tlont  -j. ! -.•Ivi;.-, 

vi)    Drafting ani  ietailir,:. 

Industriai Dcsinn Administratif,   'irai 

26. The Industriai Design Adminintratirr.  'IIV.) i-: re-,-, u-iti . 
developing in the United Arab Reputile the manufacture u/ria, t V».'.    '",', •"'..'. !   ' 
repair parts for five-year plan projects urd industria.    v,,rlH    ;.„..;','    'M' 
analysée projects to detersane such itv-m,, ani   ieveiM,-  pm llI(V ',-' ! '  r   r i '   '  .¡ 
specifications and feasibility studies. '" ' "        ' ' 

27. It operates throuch the following sections: 

(a)   Planning and process:    screening of t'i^e-year pi un r-rok-et-.  i\ i   in- 
capatole  for production locally, and levelopln- s»eeiricati<,nt; ih-^r' ,• -.»• -'Ct'- • 
designe to loeal capability. 

O)    Preset d»signf    d*f§f»n of new products und li&pivvewpt of . *»cU„r 
dai igni and equipment; 

(•)    Equipant <U«lgn|    desir.. »nd detail of com.tmetien uiJU,  , ....  r, ,ír, i 
plate, atwct awtftl, tank« and bases conveyors, pumpt and valv<-¿, 

(d) Tool dtsignf    necessary tools, dies,  pattarne, ,)i:'? -.-i  fixture,  -,V I 
otteer a»nufaeturing aidej 

(e) Inspection and  follow-up!     quality control ,   insf.-et ¡<-1, :mU.f  ¡     -,n i 
expHiiltn of production; 

(f) fpecial a»«ign«*ntsi     lev*« lo put-¡it of feditili ty ;;t.i; ii^,  tin fv..-» ¡-, 
surveys uni cost analyste of ICA projects Und  je.i-t^, 

^  Depmrtatiit of Produgjlvitv «mi Vf gallonai Training 

/•*••    This daftrtaent is located i . ixkki, Mr., und w«, j»ui i< ¡ ;.   ••/•..• . 

-9»    ïh*  function ana sepe of the- department«,   productivity ;% r»i í«,^ -,¡ ,    vu   j;w 

(a) fo earry out proauctivity studies *m\ restarci-  !:. 'JnH< i <,i'-»t h«-¡uíái • 
industrie« with  the help oí   various orrn<Azat\ni?  uni  e ,îU ••• Kr, 

(b) Tt> organige courses  for itíina^ern ur , c-peei'j . U;n   •:• <,*f¡,'   E,\r.-. »:.•.. 
levels   in the  fieldc  of iniuatriv i e^'in  eri;.-,   i.-, nj-.tr! •• !   .•   •   . ,   - ,. '   • <• - 
'ini «arìwtinp,  and supervisory skill-,   lt. r>s ïr<.   *r   rr¿5.;<   ¡      i-.  •.;•.•   *,, 

30.    The   lepartaent iß a putdie t< :y 'Iü i  h. ut*ach> i   ;l; 
Minister for Industry ani Minen!   "lej-'UfVi: , 

t     • \ 



•1.    .'•!,  •¡r-.Wv-.-rtíT'-^ry  ir.  churlo  of   the   ìepartir.ent  is  responsible  for the  policy- 
¿iki.-w:','   -filo  -i   liriíctc.r-i^enor'tí has   the executive  responsibility. 

;. Ih-     lopu/'tim !iU-   oí   the   productivity division are:     management nccountlnt-, 
.lu.-; tri vi  ü-aVíty,  industrial e.ißinocrin,; aril supervisory  training. 

;:-,;,fifrn;'•::'- Acccuntlt-.n Alnlnint ratio.'. 

33.    The  ctjcctivt- of this administratis is to serve industrial and commercial 
ir.utUuti.ons  in   leveloping auna cement efficiency. 

5k.    The  work is concentrated on collecting necessary facts and figures, analysing 
results  ani presenting reports to management as a basis  for policy decisione, 
control ani further development, 

35. «Ihla  work If mainly directe! to  the following types of activity: 

•a)    Running courses for different levels of employees to give theoretical 
background and practical example for development of systems and techniques in 
their own companiesi 

(b)    alvina direct services to individual instigations by sending economist« 
t«. help  them in solving their specific problems on the spot. 

36. Ihe administration gives four courses » ye**,   Vmwy sour»« lasts Hurt» w»tts 
with thirty-six leeturing tours,   Äe avertfe ntüÄw of f*ftt«ti»irtt Is forty» 
representing thirty e«ip*nie» and enterprises« 

InduBtrlHl Saf*>ty Adminlatratlon 

37. ïhie administration} 

U) 'h-ganiíes courses in industriai safety to pr«p»re fli*<!|»llsts sttually 
vorkinr at :iíiic since universities do not t#meh the principias of safety. Ita» 
section thus aie e at spreading safety te«hni«aea la th# various Institwtions to 
prevent or «Lnifflize aeeidentsj 

(t>)    ffclU'Va up the %»rk of participants In ^IN ecttfMt io tiwif 
institutions» 

v«)    apwadß industriai »ftfetyconseieutf»«* (ttaovgh fllH)« pttMAflatt«* and 
huJletlos)) 

Vi)    Participóte!. In tonferei««« and ec**ittsj*a with a&fety ani eeiufational.      * 
he-altbj 

>)    studies statistical data concerned with 8&f»ty in th# industrial 
I (ir. ti tu ti one participating in the  safety courses, 

I'l-iiipt :-'nl Fn'in<or! v \\%\r ' :- trat ton 

*;-,    Ihln ailüdniHtrut in. applies  such molem a&nageteent technicités «si 

:•.''     KcH.ci ;;tu.iy, 



(b) WcrK ffic-;i su retti t. f.; 

(c) Troluctirn planning ui.< octr. í. 

(d) ¿uality contre 1 ; 

(e) Maintenance; 

(i") Plant layout and materials handling; 

[e) Principles of management and perroimnnee mt-umimiKTt , 

(h) Jigs, tools and fixtures; 

(i) Inoentiveaj 

(j) Job evaluation} 

(k) Siœpllfieation, standardization and specialization, 

39.    In industrial enterfriae», in order to incitan«" productivity and reduce 
production waste, the seetion perforan studies upeu request to reluce production 
eoste through better utilisation and co-ordination of production resource«, nen, 
équipaient and »aterials,   Ike administration organises «sesinars and preparen 
testatemi studies to train production englneeri in the various industriiti 
itwfcinkUom in sash teeteifueít as mrk etudy, work »aeureaent» «uallty wnind 
and maintenance. 

Supervisory Training Adginietratlon 

to.   ïhis administration has two sections.    Uws imr^e and «*diuft*til«ed eeapu»i*-¡; 
teeticn has the following duties: 

(a)    Looks after the organization of training enures for the trainare ¡a 
large and »mall conçianiee; 

(h) Foilowe up the work oi the tr«iin#rg in i%n*fi eu»p>ii4pi¿¿ 

(t) Helps in Qffajiiiing eonferene**» and sealnare  for n*.ai.íi.<vri; 'mi t,run<-r  ; 

(é) Help« in «electing trainerei 

(«} Studi«* tèe training prefcleae» 

al»    H» WiU coapaniea aeeticn has the fi,lie.King aet.lv! il«v.i 

(a) training •upervisurs in M»U eoapautetsi 

("b) Fellows up the r#eul*.c rï trair.í/«' Ir. mull w.i.f.si'i«:.-; 

(e) Ooiieet« data euneertie-t with train' •• r~L-ui4.r; 

(d)    Helps  in ipreedin»*  trwinir,;: conecî   u-n- . .   -»am. 
coqpenles  threußh visits, cnter^nc^  *r. i „fvAwii-;.; 

-nru,-' i.     ,i     rm 
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•t)     '••>:•• y .•,      i:.i:.ilLy   ivcvjr ir   r.r   ' > .:   '¡c' i. vi Uea, 

':)       ;t. :[('.-   th'-   U".-i  .it. '  . ji el«. ::IL . 

.',-.     .-.< K-.ti   r.^liit,: .     ;. i   exchany- -    r.i'uiu-  'üi l  technical  information,  as will   as 
r  ; ublic-U'- :::'  vit h   the  e :• t ! d. 1.i ; '. ¡;.r .'-  ani  telKs  c'a.cer.iel. 

),;,     Ar:i..,--LMt-.   -i-  fir.ai.ee.     lite   l.r/irtiú i,t  i.¿  finance! through  the   jovernment bulyot. 

i,u'    dtaffiny.    It   it;  staffe! h;/  local civil servants ai.i ty experts  from the 
Inu-rrr.itRi,al Labeur Or^^Ì£at].o;,  (ILO). 

Vj.    Applicator, of results,    h'-r.ulte achieved ani économies realized through thr 
implementation of studies and research are published in different department 
pullieutirne and thus mad í ava Hub le to ccncerr.el bodies and establishments. 

h> ,    Technical Asa-la tance.    It rece i vet assistance in the foras of IU) experts  in 
[•reluctivity ; yirl  veeaUnnal   traili-   ,  .:v. nts  ani  fellowships   te   local counterre -rts 
ani the supply of Lome necessary equipmet: .. 

Pie Department of Mineral ftecesrch and Geological Survty 

'(7.    The Department of Mineral Hoseareh and Geological Survey was founded in I956 
an one nf the new   lepartmenta of the Ministry of Industry,    the [urpose of its 
founiution war;  the exploration of the natural mineral resources in the United Arab 
Koiublic,  in order to   loci le the -onerai policy of their exploitation and 
piv-iWi-.iiv on an ^cc nenie baüiiy,  thus provi lin/; local industry with indigenous 
raw naturi.:lu,  i,. •» i iitior. t.- a -.urpluf for export.   Thin department comprises 
ih<- pn -c-.i; v i    • J<"k--iccJ. .'UJ'V'.V, which wa.s  founded In lbl>6,  the Geological 
Muó.'uir., vliic;. '..:u-  rundel  in tl     uu:r.e year,  the Mineral Research Section, which 
VM¡;   -run le I  ' n   VX¡,  and the Üf physical Research .Jection, which began its 
act-ivitii'L  in   Vjih. » 

;+. .     flu.    1. partim, r.i  va.;  I:, t.«- r <.•;;,-n u, 1  ani other sections Were   founded.    Ihe   first 
î•<•',.•  .--ec;-!••   va;;   ii.<    rirind   Lab- -• uorir :; ..-cction,  Which  started  functioning  in 
l'¿57.    It    li--!.   -T-.l'il;-  ..Mth   ihc   i-tu ¡ici   coiiiKCtel with  (hi- ,-ef cheiaiütry of  thr ore 
hpwi'it: .   b ''.>di.-r ul(h  thi-tr :.-i :<'ialo:yv, usiti'/  the moct a 1 vanee i methods  of 
invelili  alioi..     henearen in '-re   ir«.;-; in/  U a Lee  carriel out there.    In the iia:re 
year,   i.e.   l/>7,   tin1  Tech;.i cal .Ca viceü ..ecticn was founded.    It comprises  th»3 

!j-iJiln,- udU .   M<- irinin/ unì tu,   tJ:c   car utiiatenai.ee Unite ani  the   iepartmerrtp.'i 
;;torei-.     : •   Ì ,''-   .   the Mi •.L: • - Jui ¡anei.   Jection was  set up. 

A« P*^çj_ :-•   ' f » 'I  a ; »ce 

U },    Th.- íApartin 't  ir financel partly through the «tate tw4g*t, ani partly thrru^: 
th«- budyet    i   iht  "tiiui tri-iltretiin 3i¿atiization.    B» funds provided by the 
>r-i!ib.'.uth ¡   :tr,   uiili^.l  In  fh-inein: the studies of the projects handed tu the 
'* nnrtii.t-nt  ty  tu . l   ironisai ii n.   It <    financiar" of  the i< pa ressent  ig  annual,   thi 
1 ;   •   cinl  ve- .• . 1.    t ! a     ; i"^u 1 J" ly. 
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30.     The staff c.f the  popart:«   i  :-n     ; ;i  ...   .   , 
staff,  the  almi .Istrntive  ¿VJï.   :<   \   .. ;.,. 'i. ¡ , ,V„, ,,'.   '",'_, 
aainly science gradin tes who ret  th.'J i   * - . :   ;" ' '\ '  . \\ 
now pail accordili; to lav No.  h - for  :}•."•!...,.', .,;,  ,!,.;' 
Unite! Arab Republic Government'- civl;   •    r--'., ''•''   '"'  • 
competent  -eolo-iist,  has   the e ZOOM; \ v 'V a •/• •"• '•{[ \ ; • ,- ' , ••   . 
Unite! Arab Republic,  there ic - snrC ; .1 "¡;;. ¡M r,  \'''. /', .'     ''      ''^.V'*     ''   ;; 

Resources,  to which this departoenc L. IMI'.'.  " '        ' '     ' "' u   !        •     l '•< ''   ! 

51. The assistance of expatriate exnrrtv   H   lee—t-'. -n-  • 
salaries are  tei according  to their experience^ the V   f<"  ' vH ,.!  i ¡"'.".;.". ,    . 
and the  time necessary for the fumine,;;   ,f UH'- c,. . r .., .      ,' "     '' ' 
the necessary arrangements are made tbrou.-h the In ia*'t\-r."i i VV •, ,   V.'-V', •""",'•''     M 

AEPllcat.lo-   t r the  resulta-   ;.p !. _-,E • v'. a 1  iva:• a rch 

52. When dea line with any occurrence of mineral ore   h-rr-i'-    *b- , . t ï,-   . 
project is undertaken by the Départant, which alliée Ihe ra^t " iot-uïo   V'i",      ' 
recent method* of investigation,    a*  final «cuite ar,- c'^il-i  i,'"•    t<-,   Ï . ", ' ' 
acientific report which is «ade aval lev le to ite ultii-b» uU-    , -Vi      u 
puerai IfeypUa    Organisation fur Mining and the lain, trial? ?rn l •    ,jr .'•', 'r .'.',[ *. . 
While the Work is in progress, there U complete corporation •„ eoi latraiU • " 
between ail the three parties concernei»    Li this connexion, t,  ,p,ull w 

mentioned that the general Igyptlan Organization U the <"overnm.-r    1¡,|« 
controlling the »sin eoupanies voralnr In the tainino  fiel I an: \\\ • Ji-la--  r!>- 
results of mineral research. 

feohnical ass.f g tance re ce i vtd 

53. Tne only form of international technical &:;Fletano« vhle-i i: imi' 
repartaient is made possible throu/n contract* be tve» r. ih i r na ¡ , ; al i -a > 
>riattiaation and expert firirr> in ;>rher f.rei.a. count rL.-. 

It» EarotIan .OrganigaMon for StaMardiaation 

jh.    Jinec  the adve :t o¿   the  revolution ir. l/j,\ t}.-tv  •.,••;   i- 
resolution to resort to eci-nonic   Icveljpirxn. aa the   f   ly ..i a.    .   .   , 
standar! of livin-j.    Ac a short cut to aehi<v<   U.I;,   ¡i-v :• ¡,i<   • .   •••   r,,    . : 
:<e:-ubiic deci le i to adept pia ,nin .    In   ka     .-,;•,.<•     ,.•,..       n,    j,. ¡   , 
y.1  standardisation .-s an eusenti-l  ••le:.l.,t or  i pi ,.-   • : .<a .. (.„ .   •".      ;  i •; 
. Utndardizalion,  the Unite 1 Aral he.-.ur.lic rc-.li//.   ¡.   ,        ,••.',     .   .    f • ' - ; 
íío iüiden»cicn of locui coi. liticai., th..  tj'.ia;-..'. u-.i:.- •.;.-. • 
the foundation of national industry er. ¿ou.!  ¡.'^'. ,    '.i; ¡  .• ti-   <•     .    :• 
public in ,-iationa-  production,  ìi..prwvia..; >,....<><•       :.    ..j    - ; •   ,   ; ,  1 
and increasing eaa^rt ^ocdt». 

55.     Ooagequently,  it wag   ìeelJ'-l to   ejxatf   ai      orici ' - .1   : • e;. -• s.     -r - ... ; : 

wiih standardization,    Thu3, wlv  . th-- KL.ii.try ef If.i-. !»y v.  .. . . • -i i :   : -  .   : • 
it was  taken   L.to conci ierati' a  that  th-      •• ••:':•!        .   1?   .. •• 
eorcpriise a tecia.ieal  Qtcaloa   iar ' 1- r   r-- "' •• a- ; ,;    •   .   • '.•: • " -• • " 

* ntabli;:! i a    a.  cvr aeir.  sv i' ut* < ri • :   '.--'..:     -.:.•  •:• ; " ¡ ". ••     ' .     <       .•   • 

!   i>v   *!;» 
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;  ..1llil¡f  .  ...     .•.,:.  uïU-r this,  ,   .urti-.- p-ü!live  bit-,, wu,   locn,c t  ..eceaaary.    Tí.u« 
i."«'!* .  . /ly>f   íM- ".:U».luriLzuUii."  vac   i^uel r»; t wu,   lirectly  icllcwed fcy 
t'.v. ii., >.i.-,l   :eci-   M...  ^Av57 cretin,;  the  Egyptian :)r!jut,ir.atirn  ior 
',ïr    ri,ltl,   aB  thP , ay comoeUnt, nuUcual authority l'or all matters concernir* 
^"¡riháÜ;.    ¿ï:  ondati:,   i.   lo^Ut HAWrir^,   Dokki,  Cairo, 
r^t   U uíYtiLutei   to  the Ceputy Prc,.:U r for Industry ani Mineral Resources. 

t\j:.u: : •'   ui;_1|i scope 

tf.    TV» fulfil  U*   -LJectlv ü of the  in.,rcüuction of standardization in the United 
Hiw Republic,   U.r   rcilowinc functions were aasi:ined to BOb: 

•,)    Fi-ilr.mti.. ; sunlarl specifications fcr local naterialj and products; 

b) Mur!    • rli,   exictencf ^  stv.'ard systems for technical classifications, 
le.ini*I - i ,   t-   if.! •' 1'  ".V ani ayiafc' 1¿, 

c) «n:vl IL.   ih«   .ecpßoarv measures for quality control of xm «ateríais and 
^rotacú  L¡. eoui'.mity with th<> sUu.iaiM 'specifications, and establishing central 
*:,i r^'i ><M Ht- i-ritiri ff /or metrology and <pality control; 

i)   .".«rurln,' reference standards for calibration end verification of measures 
•;tA «¡eisurlrn:   I .is'ruwntsj 

(t )   O -c r¿in«Un   standardisation werk in the Uhi ted Arab fepfe-U«, in 
^.rbiw« with international stau lardiaation activities. 

r"*r '''• "•**• '. *'     »;' ruceare 

i7»   Jfc*    -.M   '/tîl.i! t'Uista e;   ti.-e follow!ne: 

•*>    . «-u.-cil ""r»l-l by the Ün 1er Secretary of State for Industry and 
,,     i \\ -,     ;- ,i   t-.».ti «ncbr.-c reinventi».: the different scientific, technical, 
;   ,',.'...   )   ,r :   . ••:   ¡..riU-.tl«^ **Tir.re in   the country.    The council sets the 
'.'t. 's"r,      'uc-   '.    u*- '.t'l .¿'lio!. •••   l follows up ite execution, 

ft *    -    rnwiir '- diait:*« ....' -v-lve ambers concerned with all natters 
«,bn- i't    f   nwi  j|»aiflwtion*  a.,I quality control; 

, c F»n»nri t fuAUtco wi- u^lve œeifcers to deal with werk related to 
^t^U^v :.« « c»mr»t;• - t »wrnrirw; U.*ruBents.   Theee two permanent ccaaatteet 
*..   uui.»..*l¿-i  u   : vu. technical coord t tee* f-i; preparing drafts of standards in 
•u*.¡-t*-cr wi:i   »»*   pia., »kr**1* ty the ecunei 

*V-    uv*   tlav   k- lire bUpervUe the fell JvHv four departments:    standards, 
**1U-' e, uu- I,  uchnical i« latiu..* and a^nistration ani finance.    These 
,,r,t«*- U *;v e^o.TiH with the execute of the plans forwilatei by the council 
..   •  ti-   '.w-   f   SM= «   !.  CwirjBiitU-pr». 

0-    :       I   '.< \-.'\      -hi 

• i    •   •.   i i.    i:  ;   i'¡l,:í l.l'-tf. 

vf=>r!-ar.f*r,t budget.    3thi-r sources of its inco» 



UtníTinr 

to. The total number of ['O, cir.pl. ;.-.• ;. : 

engineers and experts holii.; • univeia:¡ ¡.y 
administra Live,   rilanciai ai:.I secretarial 

Gl,    At the outset,  EOS suffered í'i-.: ¡;, a¡,,> 
calibre needed for standardisation WU'K, 
engaging some qualified personnel from oil 
basis.    In addition,  EDS has sent many of 
trained in local and foreign institutes. 

l'.iC;:    ¡'  i rcii .io- ! 
11'.is   i.-i Uiai inn  va. 
I"]'     MVl'l'!lJ)X'i;!'il     I. 

i ts  Pi.i-iiK'iu';.  'm ! 

Application of results of IT:'  -_c *• i vi i ! eu 

62,    EOS activities mainly result in the issuiny 01' national sta . iari.;.     ih... 
standards, which are made available tc the punlic, do not hov   an   -hli -M. 17 -. 
However, according to Law Mo. 21 cf 1956 on tue v-jaiilzaiiun a  i p . IM-U. . ..r 
Industry, the Minister of Industry is authorized to mat any .,c th.-iu cs.mnujs r 

The Bui Idi nr. Research Institute 

*   63,    This Institute, Which ti  located in Gl za, w.-u;   Pnnd^i  In 1! v« 

Function and scope 

?A. 

6V.    The Institute performs organized research on the rr,uh: pruM.ms -irli In-  la ti.. 
different aspects of buildings and structures with  the ain 'if Iner- v!••.••   th<   nu   i i 
decreasing the cost of building materials and buildinys,  a:, 1  fulfill i :•    th<- 
requirements of safety, health and uce in buildings. 

(^5•    The Institute is a public establishment ani h'-lon-:. tf, the Mîaistt.y • , 
Scientific Research.   At the present staye of  lev-lopiM-nt ••,; BKI, M S:,  i:   e-• im-i. 
by commi tteee gathering representatives  from vari'us. i\<-) Is vi if 1     •• I i'.i  -\.'!- l'- 
in their specialization, while   1 dlrector-ger^nl has.  lh<- (-y.'-cW- i v<    r- ^¡MW.SII i i ' <•; 

66,    BRI has the following divisione : 

(a) Structures; 

(b) Concrete and reinforced concrete; 

(c) Foundations and underground structure;.;; 

(d) Strength of materials and «eutIne;, 

(e) Building materials; 

(f) Dwellings and public buildings; 

(g) Sanitary and hydraulic structures i 

(h) Physics of structures, 

-U25- 



.) Kocher.IZ'.M. h-i\ <Jï .; tincture?, 

(J ) i:-:|>f,rin.ri: „al    lesi v., 

(••.) pc'-ioii'tl   ani   tcv/n plan.ìi.ì '. 

(1) F_cor.cir.iCL. ci' constructs n. 

7      ThP .rain efforts of BRI have been primarily concentrate! on  tue  first seven 
ííicÍÜnsríonsUcriruí  the priority of the subjects concerned in accordance with the 

.latlonal needs, 

6/:.    Ihe  institute is workinß i, clone co-operation with United Arab Republic 

universities. 

Aspects of  finnube 

ig.    Ihe institute is financed by the Government, as a part of the budget oí' the 

Ministry of Scientific Research. 

The National Research Centre  (NRC) 

TO     The National Research Centre went through a number of evolutionary stages, out 
ïï'which on   en reconnue ïhree definite ones.   The first and longest stage began 
¿ WW   when it va, originally decided to create an independent bûdy^aUei ^ 
National ResearchCouncil.    It ended in 1952 who:» this body bee.» affiliated with 

the National Production Council. 

71.   Its min activities were to st.in.ulat, scientific research in the country and 
ir -rive    raptG-i'i-ai!  to research carried out in the universities and some 
^vernLnSl  leiaräents.   In 1951, it was decided to build .peel»! laboratories 
for the Council to carry out basic and applied research. 

T      lurln- the second „tefe,  from 1>53 till 1956, enough funds «¡J aUoi^.*« 
Ine ¿Uonal Research Institute, a, it was then called, to enture the completion 

of il-.a  laboratories at Ibkkl,  Caire. 

7^     li  Juro 1- V',  the affiliation of the Institute with the National Production 
Council ÍTu^ívA ani Lhr  National Research Centre became an independent body 
attached direct'y to the Presidency of  che Republic. 

7U.    In ll'ó3,   the National Restaceli Centro vas attached to tl.e Ministry of 
i'-cLei'tLilc Ri-f.oai-cli,   thou.'h still retainin,.; ite own entity. 

7%    The Cert IT U financed by the- ..tate and has its own separate budget, which 
ic  in no way attach^ I  tu  that cf the Ministry. 

The -ci.-rii   'c activities cf the Centre ire ^everned   by a board with th« 
AB ¿ï^cSr *••• «W   CWK- as chairs...    The board is cciuposed of the vario«* division 
~~ S    vìi   I    tlv  C, "..IT, a,. I other criait men of science,  leaiinc industrialists 

nnd a/rlrviVi./  ilr-t.-  <a   the  Unite I Arab Republic. 

-1.2A- 



77.    Tht   br-t; ,  ui\u-  ••!   tl.r  Ce  :.•   ••,-l :     '"';i.-   ; :- ,   • • 
basic   .'ili i  ;u;plic.i,   >; j}jcL'L--lLy   ¡: I-   !  :.       ,.''•;•• 
•;11 ^ther irattojv   rt l-.'.r-     ;.,.   t),        •        .  i   . 0      . ..  •• 

7^.     Te   iE'.pleir.eni   the^e  uinj.;   ti.,,   r, •  -r     ;      ..^.-    ..-. .       .    . 

(a) Carry out   research i:i ít:-    ,w¡.   IM I. m, , ••,....        i;. .   ,.   •. 
the welfare cf ihn  .society :i..t ¡..   »•-n   •';.•    ••< qui •.",'• ;   .' 
priviti; organizations and in livi. iuuic-, 

(b) Grant scholarships for research   ir: ¡he Unii, i .-..rui   :v    m 

(c) Establish  centres for it eumentai it n, 

(d) Publieh scientific jouriiftls, ,' 

79.    Since 1955,  the   Contre has boo., u^íivr-   i i  re • •••,]•.•!.  ;       ¡ : 

Th.e granting OJ' scholarships aid   -mi::,.--,-i -,-a! i !.   ••.••..•ih- r  iiv    . ;•• 
Centre.    Many cf  the  scholarships --.re- -A.i--._i  r.i-i  I.   :v-ir.h r.      •   •:• : .-• 
•tlso aro given ^íants-iii-ail ti. .Itfruy part   if il...--   ini-,-,1   i-,      ;: . 
scholarships represent one OJ' the- wuya i;¡ which  \l.v Cvi.i r.   •   e v:. . 
research in the uuivoivltles;,    The^e • ctlvitie-e help \• > ¡:,-!- !•,' 
of trainert personne]   i   r the Cer.tr.   a:.i   the   niier  Iah ni."1   .     >. 
Republic, 

-0.    The research activities of the national Roucu-cl  ,Vn iv ••;•    .• 
lepartaientß of chemi3try and chemical technology, »hyüic:       :.•> .-¡ 
agriculture and tredicine.    Eaeh t-f the¿e departía-ü M; ir,   Mv¡ t   ¡   : 
which Ir. turn are aublivided into units,     K\ch  io¡v.¿rUv ;.'   nni' . 
fundamental and applied research.    An ort'tudzaiioii chu ri, •>:   u -••  -:• 
annex II to this ret ort, 

: 1,    "Ble Centre makes  its service:; uvui luíle  u,  ih<   VMù   •••        ;   : 
to industrial  firms uni te i ulivi -.--.li. 

• i. i* 

'   "ir,; 

l'i ,•   ì   ' 

.••'•l'Ì!, ' 

>       : ! V ;, 

1,1    1.'  ti 
t ri    ¡ ;' 

. UM    r 

l  ,.;•''• 

tl.V   i.' 

ì V' Î 

The Textile Rf-search^ti.:titaU' 

• J.   Until l\)62,  thir. WBK a unit •' f thr- K'\ti<.>i.>ii  > . •• m- 
the Centre*s bui lHn;:-. 

3t    "Rie Institut*-  is  intendo i t.'.   v    the 
research vori*, in tentilo tr-enr-l    y u   !  M.- 
: '-¡-»..aie fil-tve,  dye s tuf fi» s..: •.¡'.•ili,.-.r.v  ir 
is te carry out basic ar. i lppli'. .  ro^.-'n'i". 
mentioned fields. 

•_,\ I ;iu.  ..ci- ;.• ' : ;.' 
i *• ?'!."* *•' ••      !•' ' I'I-"* 

J'-í't.   .      'Ih-     "• : 

I "¡- :, "   '• t   !• V  i    ; !.. 

i.    V '., 

rU,    A public fKtabliühEeüt attache! tj  frh<   Mini, try ' f . e!«   U:J«- i*  •'•!"*. 
I noti tu te will,   ir,  the nr-sr 'utur-, h-   l'v-mi ty i b- -irl M   r-"ìt ».  ví- 
Ja-rcbere will bt  from the- universi «.ifc,  the-  Sut I cual :<!.'• ich "—.t^  -,  ; .|( 

Ministry ru   Indus ti-v,  but uitil  il««   tdf- î-ti-l'^ly   -      -••--•*•-•   '-   - •—*     • 
.•f-r.alr. the pclic.v-ir.akii,:' l'. :y •'••     '."-v   tb«   -*L' '• "• ' r 
rcapcnclbill tir*?-. 

r'£ f.4 ¡ ì' f*  í'í , f ij''ì 



'••'•     Th'   -—'¡   '•'•    ••' ::.¡ i'K-oj   in--   i'.Jl'Witj,;  departments: 

' 'í)      Tr . t.¡. |. n-u't.-f ,it( 

t )    T xi'l-   . f 'Ot1a„ic'i]   tren emente  department (spinning, weaving and knitting); 

<c)    '''^J-l1"'  t-W-mLcvil   t rea teen ta department  (dyeing, printing and  finishing), 

.. 0    Han-n-h    libres,   iycstuj'u; ai.d  auxi liarieo department, 

• .     Ihr   i- •:•< -.rri   •..'  r¡: curre'.ti y carried uut aime at expie i ti nr the  local raw 
'•   ''ri"'1-   L',J' i*    '  dr.- ..--w tfjjti 1-- pto tuetr or   lcvclopin* new techniques. 

'•'    rJl!!   :,;: ;l"'••'    ' «••-'  tat cL.ny    m  research by contract, but the results cf any 
•••.'• -•r'íh -rfí .:; curri- 1 .j.-t ut  '.1,-   Ji.-.tltut* arc made available to the ultimate user* 
\: •   \wh luUieau-   •£•   • ,).ur:.:U„,  » o;.phict¿;,   theee-*», etc.). 

• .    Ihc Ti^tJtjtt   .!<•€-s «t huv«   - bud-et r{ its own, tut bag a special section in 
tl.<: KI:J¡. tiy'i,  uu I.-et, 

lit- feittiiwtiatl Hfceearch f»ftlt^|y 

; «„. Brit wir rt* .«r m«e WeHemi immmm lw*f«»e mit» natu I9&, when ito 
Institut-- tecau-c * jvpM&tir tRü,1|f# )to ÎM&Mhtt* lg txmestly located tu the 
Saiicimi l^senr^t CYatt* latititi«-« 

ßi*   Iti** lá&tlUii* la «(«i^Nrtfilh ftn^rlag tìm seam  ter üfctwrtag tt» qualities 

-,,,IM i.   T      *.        .      . • .  . «*f*f4i«ç «a ito l«o«a 
i,    ' V"     *   ÎKi *-;l-,i,r   ** »*-      -   '*f*.'t*i lir »tnêvifif the vastes of th* 

Metal iur,:e  * i   'Mftrfp«  -**w&i.*- mi \**isi%%tt% täMe^* 

'-•I,    fli»   i5i   i «-«;*  fc-«irtí.,^.  ít^    ìft-f<trtmts«*i 

, t ¿      ,~T*     } <i *   .1 

51       ' *._--,-.     •»-**.£ 

«Il     »" -    , ÏÏ, 

V    'Ï 

**r:'i  *    '       - ** :«*- f'- -ií»t*- :# m msMìt 9Ê*MUÊmmt «J fcurt of tto 
-,^ !» »^ ^iif^^kki»^ lft4y fvr ta* institut« 

•% %%4  ** ««^=.«ttilftt## ««ttil ^to f«>r»»ti«>o 

••"-   **   "»vi vf, «ai Vn,  -i t-ectl.-r. ir,  tbt büket 

, f*». 



'4.    Though  the L.„tituu-   k,. . 
rade available to the UB,.rc   {\  ^l   ^ - ••   •••*••• MV¡. ;y .. . . .   , 
in several perir licülB. -•-.....   ri.: li.-M i     ^   .,.   , 

Pie Petroleum v^^rch Itu,UtlMi, 

¿5.    Until 196^,  the Inßtliute va;,  e----.   , 
National Research Or tre n   ¡   •< ? "" ¿ u'"(;i    :;l' -   w-   .-,-., .,c; 

*   ^L Íír.In*tUute is a public estait.*..,   <   ..,..,. 
"Cientlí'ip Research, wh«eh •••tn  .,   .* '•']l11-'     * i ' :    i. 
Institute, having ti e   ^i, wr .        '"'"' '" : ,hc ¡"H'V--.-   ' , -_— -'       nv-    " *i4jl íi i. i.> l r1r< i   i VP    ••-•Ti i 

These responsibilities „il], ín"-w ." " J 'J' tb" ' :í'l'"' i1" - . 
directors vh.íse member,, will be ¿-..V /^T'-''-' '"' r ] •'. r : 
•d the Mir.ictry c<" Industry.     u,.,v,-r,. • :. ,.   U,   :,.,:   ,. 

l77.    Th« type ur it^eareh wo^ e-ii-:   i    ,.   •      , 
and    m .urne ease,, econc Je "^ n L ^ ,"  "', -" 51,,t"  !    ;     • <•'   ^, • ...  .•.-. 
produetio,     ..efininc, pe Schemi ^L ^..  ', /: '" ^'^  *- •'•':.• i^M-.- i ;. .",. 
etc.). AnalyticfU activities  inclrVlor' -1-V-   ''       "   " ¡   icv"i'i¡í;   • -r.-.i, ¡ ¡.., , , 
evaluation of local crude oil* "  ."   y'?'- •-      ' - " ' ^^ ^ ih" e!i<^'1 

radiation chemistry and «aioi^u-r^n *i ^^^ 
oí the Institute. 1"L ''"   Ul 

i 

:i i i i 

:'i   .'.-ni 

I'M'    "•' - '."   : <•     .•>• 

¡*.   •» Institute does net carry out a:* regard, ly c„nl 

^"•J^J^" t,he firja-^'ial aspects,  iv- In-t"u«r h- • 
-f the Ministry or Scientific Re^rc,,. '   :' " ":^i':! ' 

100. Resulte of any research veri: ^  L«^..^!,, ,- , 
users in the country or abrmi  it- 7 , '1V"' 1'!:l'' '    1!-'  »" iiv». 

i'ict, 

' "l i' ••   it:   t|Jt   IM J .,.( 

J    iril'li:.,    -     v 

, : V.r-/ , 

The national Tiüt>i»ttnn «^ >y>c,une,.tation c,TiUv (wriot:) 

lui, Biis Centre was known until Htfr* -« tv,  --•    ^ rasión 01 the Bational ciii,1^^ ^ z1^: irxztzzT'r 
102. Basically,  it was founded to accuirulat*. « ^j,,., ... nrl 
in all fields of science and tcehncio,v   ,  allV,^, Í     :°? ' "  !'  ^7^'-—• 
^ available for researches ani sd^ti.t, at t¿t\   ,u'- • "   Ü,:-Lr"1  ,,,m'^  !i' 

1^3» NIEOC comprises the follow! ni; .ippavtiwnta: 

(a) Central Library for Science ana Tnchn.-lo-y, 

(b) Bibliography; 

(e)    Translation; 

(l)    Photo reprcáuetion; 

(e) Publication; 

(f) Printlp-j, 

••¿> 



e!, i eh   i.-   -t :   • 

Ll'j,  Tl.'     i i '.•• e . > 

•iL'    Mie    i:.' (  i-:  '; l 

l-jó.  .il.'.Or 

ÌÌ"    •... tuhLkhi.c   .   -i   Ctcli'.-I   _'    tin-  Mi'.ijU": "Ci-":   Li i'ic   Rf.-JO-Jl'Cil , 

HI: OC   1.--J   1;,    • ... fu'.¡Ve   r-  jn   nnieility   1  .    the   Cent re-,   'Ib   Ve U 
• i.:. V rut i \'<     :' :,   • r,;. i Lili tie*. , 

- ve Sen;; r-'\>.e Utbjet,   but  iu   inclulel  ii.   che Ministry'n bui-t-t. 

L(jf.  The Centn ,   , . !u,-_-  the  Imvc:., i.ci-'t.i/ifie   information centre  in  the area,  makes 
ali    eientî.'Le  ü¡,1   technical   laiu arrivili-  at   i t¿   librar' avallale   te usere  through 
bullc-ti,,;. an1   nunlLeat.i-ine , 

io . H ¡.OC if.-,   i'   tli    n-.jt  .' L. :   ••••.n:,  i r. .. -ivarlel four misslmc   fer posît-./raduate 
;;tv iio:-. •,Lr<."   ,   • ., well  ar   LW    IO 1 w-.hipy  i'  r sjclentiflc and  .echi: i cai   locumentaticr. 
i'r'.m the Unite i Il-ndui.;-   K lucati.--,': 1,  .'eie  UfLc  a.. I Cultural  ^rjani^aticn. 

Ih'. ¡flationaL Im ti tu te •••• Kan^tj-c: L ,c.v- lopment   (flIME ) 

IO1). Tbl:.; Ins Li tute, which  is  in Cairo, v;ic   L'oun.h 1 in September lj6l, 

Fup-Ctirn ar.d scope 

110. NIMP objectives ai-e tr render ili r.a!:u<~enjent service» to private as well as to 
public sector enterpriser m the United Aril   Republic.    The Insti iute covers the 
fieli n.- management dev Lnment services,  including traini.r;,  research activities 
and Consulting.    Research antivit.'.ea are carried out to supply the Institute's 
trainili.; pre .-ramme ¿ with suitable n:ater.L»i to  tnrvsy ua ¡a/jeme't practices and 
curi lue t co-tract research.    The «.ascerei a consulting centre is active in the field 
"i' ferini .latin;- stanlarls of prr ducts and i-aw material. , as part of certain of ite 
aa.sirnr.e.itr-.    It   is alcu ea/ar.e t in feasibility studies,  industrial en^ineo-rin;; 
research ant   k-vulonmei.t cervices, a;: well as conventional matiacemer.t consultine 
Lì orvieti-,. 

111. NIIÍü i¿- an nutoi.cirous publie establishment reporting directly to the Fresi lent 
<•••>'  the Ceni.al Agency  f.-r Orfani.-.ution and Administration who in turn reports to the 
Prime Minister, 

Pollcy-iT.akers 

IIP. The peliey-axnum ; Lu iy ir ti:c Institute .LB  its boar J. oí' directors.    TMe board 
ir respetable for f..er..ui"itin .   -,-neral policies.    Hie execution c/ such policies ari 
supervinúeii of tin   Inn ti tule o- neidvltlts are entrüstet to the chairman of th*5 board, 
wh •> :;liv. :!Ct..-.  UL  ...a:i;¡,;ír,t-  .'.lri.cu.j-.    The board cui/isists of th'.  chairman and el-ht 
members,   five tn' i.-.,- m -re ror.rene.datives or the business eor.jr.¡\mU;.   ani other  ' 
intei esU. 1 1    liet,   i.e.,   the in.,  ; tuto   u' Public A Jmlr.lstration,  ;=ehcol of fciBlncr.s, 
AU'.:..i.i.!:i Universi:-,   !he  chaîna:: a   t the iutna£;ini; director .W v. bank and two 
mMvuenial ivoü  i're L. .•'is. ;• ^ voi  n.o.it   iepartrce.itt.", 

Pecartmentr. 2f.,..jd;-:c- Inatitu-le 

Ili. The Institute  consists oL'  Uree divi t-lone,   nainelyi 

\i)    Fxeeuiive   levedopiix nt  cetre; 

-liV- 



i I   ! f.' 

•e) i 

Be-U.   ,ìK i-: 

iTi-.t-nvch, j.. 

I 

Uh, Tiie Ir^tUuif t,.   » ï-r,Ini.  • . , 
Wfll  y>¿   pj-lvatf-   t», .ten? /i*( .•' 

115. Poiieultin; aiü:!.-,^., u, an   . . 
Institute in   h. a ürx.c,, 
ünlveiTity i.   c-.t.f ;<-. .   v Wi'l 

ice 

' fi' s" 1-   Vi  i-, 

:     ;" '-"    i 'I ÌU"Ì . 

Aept-cts ^ff'cw ;ce 

116. Ihe Institute's min tì,Urc< 
United Arab Republic 1-r :• Vl, . 

•»'• F :•! F", 'i, Kl i.-      n-   f. '• 
r .nU-rratlona]  fy-wl ri" • • m-i   it»,».'* 

'i:,!:ii 

OH i 

í-f 

S2£££LBK 

117. The total profeeuiumd »tur      ,- m...   ... ,   , 
íour senior professais in trai..!- •*•',.!!i" . !'  '"   '     ' :i*'w' ' 

iorty.    Ihe procesional staff e,¡. t ,  ».   «,,    .   H   *"   •'   ''   '"     '' 
rapid ßrovth or the Institue ,ì„e,' ti-, A v "  !í   r v '" ' i; 

In the Unitei Arab labile «v "", I-"^     ,   Í  '^'V'  ¡   '   ^ ' ' 
le relatively short.  *1(ati<.,.«i ,[..[    '=..   ... l"./ !.*.'"' ;,' ; 

by expatriates whenever require i," T-"' bt- ; '"•'» \ '     • '   ''" ,'• '' 
nectary to offer salaria that ca    c-a,^.   wì i. li"«-" i^      'I  ! , 

jhe aprUeaHon 'lr Jl,-Jj;_ r >••:,#-a rei, 

1U. fieaearch prelects oanlci LIM. ¡;<- JTMI. ...   - . f 

specifically :i6ke.l for by clic, tr.   "i^ ¿'...T .'/. 
Interested parties.   A. to P,miv    jV\ - :rcf V.'^'., 
instructions from clients, it if. •}- T   " ••.,'. fV.'  ,.      , 
its findings excepc with the p^i-.i-...    r u,   n;.   •..' 

r&Cic- 'ivr¡i 1- 

'•I   ire .!••/, 

'.    In • 

ul-lii-   ••.: 

il--,     '»ir- 

ir' ! 

li'Al,   J 

ri-.••'.:   : 

lu 

ei;' ¡i        tv,, • 

Ih.N«.    -..  Í   .. 
' '•*•  i :.   -!{.,f m, ( 

i   |.¡......      H 

I    1.'  •    !    ]  " 

;•!•! J ;. i i 

C      C^ eibti-r. 

119.   In  aaaitiiV.   u-   Thr.   uaVf-i'    ,.i  ,•,  î 
earrit 1 out by tevi-il i. Itr; •'••     •:  •- 
iaprovin ; procedat!;   -.- vr ve :'i." 
new usee cf by-pr^iLct J,  or ..oU,. *      /. '   , 

lì, 



l'.Xí. Ih- i-o   ii'f also several r,rivale consulting ui'fices ana in lut; t rial design offices 
in Hit Un ilei Arab Republic. 

1; 1. The review given above summarizes, the national industrial research policy of 
the United Arab Republic aril outlines the main industrial research centres and 
establishments. The importance of applied research for the country, and in fact 
for all developing countries has been stressed over and over in the National Charter, 
from which the following can be quoted: 

"Our liability to master the various branches of science Is the only way 
left us to compensate for under-development. If the national struggle reaches 
our advanced science, It would have a greater opportunity for progress; it 
would make the former under-developaent seen an advantage, for then by 
comparison, the new achievement would appear spectacular« If tftt« nations on 
whom under-developoeut was Imposed, could now make a start supported by 
advanced science, they would thereby be at a starting point, superior to that 
fro» which other advanced nations began. 

MThey would thus have a strong impetus to catch up with those advanced 
nations and surpass them. 

"The major economic ani social problems confronting our people, at present, 
must be resolved on a scientific ba-iis. 

"The scientific research centres are required at this stage of the 
struggle to develop themselves so that science would be in the service of 
society« At this stage, science for its own sake is a responsibility which 
our national potentiality cannot shoulder, 

"Therefore, science for society should be the motto of the cultural 
revolution at the present stage. The achievement of the objectives of the 
national struggle will enable us at a further stage of our development, to make 
a positive contribution to the world in the domain of science for its own sake." 

-1+32. 
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VKITE].Aí...B¡:.!üB1I!; IUB1V 

TO TNmTPI   i, :,.v,.¡,rH    ." 

'";*  Pgriudlealc 

i    : i 

lu, *ne united Arab-fenui ilo    in »  ,'. ' "   '''    '' '   ' !     ' 
(2) Ye;rbookof «,. Felerat^„ ,     T.,.,..,   ,       .    4i     . 

Fuousnea a¡JnualI^ [il\n u,h'^"J l^yf^—--J '-'-Li '^ J-l^J^, 
(3) ^7-Arab tt.pt»,n,  

•    "        "    ' '• '•   •»    '   /il M  !<• ), 

Eroduetli 
Producili 

•ni**-'- ^TKÍinin,.        ^^^ »y «••   ••»•»•.rtn-^ ,.,-•,, 1(l,,iv 

(6) 

(7) 

ffi^fj^^^-af, frIUi ^.^liç, ^^ t „._,, 

neUS 
M°rtMr of ti» unlt^ ^ ^rr..„-   |luH1[il,   niuJ|,  lu 

(8) WArtm ftf ^n 'M' '••• r-maaüs. .»..i¡.,,. 

tnnuaiJy (in ¡tagli*).' i^^-^^^^L^!¿iiJi:> I-- ";»•• l »•:• 

(¿3)   MMHF: at the l»it.rltto1! Institut*. putì•.-.»..• j ¡-,-.--.a-.-i- 
ari Arable). ^ — -Jt*--., 

^ ff»m»ntatfo»i ft,iutr- •JJ-J1-' -y - - 
"entre rCccprlse? tvo csrW yV¿:—T~~-'\v¡~T 
in the jcur:-.als  sri-l/h, - -,-  \j.f.  ;r,,'.j,.. "-' 

',ir.-i'.; ,?. 

abstracts in French 
Mlillc East. 

."  i ' ' 

' .-LJir 

§/       It«m& 6-15 are publlshc-i t.v u.e Mat:- r.ni  ,r. 



Txc.'.t.ic-.'l InfiTE/; IL j!.   'Ir ti.i   Textile  Ir. Jus try,   rub] i t" lio 1 ir.onth.ly  (in 
¡•.n-llr.h). 

B. BookG   Li:: 1,    1'Cjv  i"¿S 

' l )    Twelve  Years  of In lustri v. I  teveloprae: t   in  the Uni to i Arab  Re-pub lie, 
nublisiiei in  19o)+ by the Office  of  the   Peputy Premier for Industry and 
Minero 1 Resources   (editions in English, French and Arabic). 

(2) Industrial Design Administration Catalogue, published In 196^ by the 
Industrialization Organisation  (in English and Arabic). 

(3) Technical Reports of the Geological Survey and Mineral Research repartaient 
(published in English). 

(k)   Petroleum in the United Arab Republic, published in 19^0 by the- Petroleum 
Organ! ¿ation (in'English and Arabic). 

(5) Index or Egyptian Standards (in Arabie ari aullan), 

(6) National Standards  (in Arabic). 

C«      Conference proceedings 

Í1)   Proceedings of the First, Second and Third Cotton Conferences (in Arabic). 

(•°)   Proceedings of the Afro-Asian Housing Congress (in Arabic, English and 
French). 

(3) P oceedlii :s of the Second Aninal Production Conference (in English). 

(';) Proceedings of the Thirl Arab Veterinary Science Conference (in English). 

K'i) Proceedings of the Eighth Pharmaceutical Science Conference (in English), 

(6) Proceeding jf the Fir: t Conference on Biharziasls (in English). 
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XXXIII.   INl'::j'IHTAi PE."FARCII  IX  Tifi: .'î'JTAN 

f^.hixi  by P.M.   Fadlaìla* 

i.      Industry 'a now yradually developing in the country and with it the need in 
tei»? feit for some work to be done regarding- the establishment of an 
industrial   research institute.    Ihe mineral aspect of the country is being 
handled by the Department of Geological Hurvey.    The department of Agriculture is 
looking after agricultural research, plant breeding entomological and agronomical 
studies.    The chemical laboratories are »inly engaged in analytical work, while 
the veterinary service laboratorios are look in« after the animal health in the 
country, 

P.      The Government of Gudan is encouraging the establishment of industries to 
relieve ite dependence on importi? and to develop usee for ite raw materials.    The 
government has liberal policies towards foreign investment and foreign 
Î£rîiCîf?ÎÎ°? ií? lridU6*ry» Iíac a Programme of agisting approved industries in 
tneir initial phase and has allowed for farther development in its Ten-Year Plan 
However    it is convinced that all these efforts will not be fully remunerative 
îlî ÍLT    TV? * t!chRlctlJ ««TOiatlwi which can make studies of feasibility 
test raw materials and assess standards of finished products. 

l\ Pv^î^e?^arV"rierly dwel'JF"wr-t ^ industry, to provide technical assistance 
to existing industries and tu promote the use of local raw materials   an Industry 
«erviee and research institute is ne«^.    while it is needed now? thiT ^ 

which ti*- the expansion in industry will intensify the need. 

^tf     J1   ^ %r7 ** ^^wntal res-arch yet. it is the Ooven»e^V8 
H   1,M      '   1 p      y to «^'«"»ce «'IB tyre of research through the university 

^rLÄs.^2:41ffe"nt unlverslty de,»~ » «~t«* 
%      Ihf- ••Jov««ji,ei4t IF actively engaged in the preparation and study of the 
roposeu  ^an oi   ^ration and the set governine the establishment of th* first 

lr,i,Htrlnl  r^rch !r.=titute ..r ::udan, which will be located ?„ Khartoum. 

'•.      «enera?Ly speaking the institute will  be designed to aid and premote the 

llrri- -1? r«**«* and technology (adapted to the country's conditions and 
resource.) ana ty the creation of a trcadly available loi souîceo? poetical 

Ministry of Commerce,   Industry and Supply. 

-ir> 
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,Í»V 

•    'lt. 

I.l 

vir;, 

Information.  assistance.  nr.iv-*>-- 
efficient technics or Ir^^trìnl"•- ":',;?' "' '   ° " I""' :   '" 
management technology.    -Iht w, _;/':/;-< V:  ^'—'•<'.    r,-,.; 
^danese scientific and technical "-¿s > ¡l*'^ l',:ool-r"'-<   fi 
development or the country. >"Prfc»^-  ^n^tir.:   t..- ;K«, 

7.      The inetitute, when establiehe<'    vi-  r     •    , 

, (.)  conducts usu. ^nu.««,. „„„„,, m,tì „^ 

(g)   Co-operation with other bodice «r.^ tr.»*!«. *t 
and technological research and U^ tmlfrT.f f v   Í    f ln >mt!utI^ «datine 
artisan ^ special^ rroSuctiov ^nnJ! t"eMilcRl M»*rtu- «mrt«•. 

techn^L^^r1' ftövicln« ^d ^«tBtlng otherwise on eeiwti-fc technological mttere affecting the develotient   >r »1 ^,.tei*r*tllto *«<* 
industries of the Sudan, and of the prow ^ J« f T"^ Md 

scientific and technological reac^irS tn^ enS? «ii^nt Uf- 

l3.      In order to fulfil these objective* !r the ^-t ,,,..„ 

lhI,M  T8*     inus» he ¥in te thfc toP «wi In th 
uncej nie direction vili eome the diff>rpn+ rd=.T-»*.+•»»•»•••- „n,t    ,-->  ,   

iE. 'S* î? "rae the •« ^«" r^TSSî." ' ; iti £ •£, 
tMr•   «       relations dei*rtKnt vfciok vi]) le r<.Kjo„sluf "-.r, »,„• ,,«.„r 
thing,, the erwtlon of lndurtrlnl rese«rch MBCíOU»,..«^ I,. ¡n;•»!-^ ¡J.< 
government.    Furthermore.  In ord.r to attract private Ir^tVian^ar" \.,((,, ..„/„. 

stitutc to do r^ceoi'ch In thoír rnnt'>r^í: •>!• LùV>-  th^îr 
î   aCt   Vili   diîf'init.fOv   r.^l'-.V   t-t.v    fc^í.n-^ • !,..  .'!     , 

them to engage the Institute  .v >.•., r-tem-cn m t 
problems; the proposed act vili ^finitely ^]lov tnx ex^mj-.t!--!.   -r. ws.y :':,f.   Lv 
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;iu:•"'•''' ''"  ir.i,J»,i-ir'L  rr.;,^rch.     TV.   propose 1 Judan  inluctrial research institute 
will  be   >t,-TuUrJ  ?ir.  u r, h-pn. l'i t undevt .'iki r^,  ant will be subsidized to a 
c j.Li kruLi^  exte.d   by the Government,  although indnötriej will be expected to 
lriy   ''J -"'vieer  by th<.   Lutimi* at cost, only, as of    course euch services are 
'.   p*'ctr ; l^ r,:^',^t  T' !•-••'- expend in J curr  profit.    The work done by the 
i.-dtitutt- will be   tv.r private   industry as well n.a  for  the Government, and for 
tnlL   reason,  and  perhapr other  reasons,   it will maintain a close  informi 
relationship with both private an 1 public rectcrs. as wrll as with  independent 
b'oljeu like tu« University wl i.-.iividual consultants.    Such informal contact 
.'culi not .  ly facilitate effective co-ordination, but would result in co- 
operation D.'tween the di ¡Tereut bollas. 

10.    The institute  Is ejected also to be engaged in (loin- confidential work, 
isrirnine; patento and carrying out research by contra*t.    The result» of research 
lone by the institute of cource, other than private and confidential work, will 
x trade available  thrown the institute's own offices, either through bulletins. 
publications, demonstration or otherwise, 

.1.    To carry cut Us functions  fully the Institute will be e<mipped vlth a 
technical incplry service, ..-eneral industrial infcmatlon service and a library. 
t will also carry out cortüultlr;?- oerviee. 

.;\    Financially,  the proposed  Institute will   depend on a eoKbinatien of 
statutory Government grants «nd the fees charCed for service to industries and 
'ther establishments 

ô,,Jlhl lTniI'fa Nat,nriB fecial Fund with the Food and Apiculture Organization 
•c the Executing Agency, Is now helping tc establish the Institute.    îhe duration 
•i  the preparane will be five years, and the assistance includes the services Of 
xperts und the contribuir, of equipment, uc well as «1 ht fellowships for 
udancse staff,  aa   follows: 

(a) One fellowship for a study at a vuttmn* degree l#v»l la Industrial 

(b) Three fellowships for the atudy of chemical engineering; 

(c) One fellowship for the ctudy of industrial microbiology; 

(d) One fellowshii   for the .study of industrial en-ineerin2j 

(c) one fellowship f r the r-tuly it industrial clic and fate; 

(f) One fellowship f,.r the ::tudy ri analytical cherlstry. 

U    The spedai Funi«, contribution totals $057*6,SCO while the Sudanese 
>vernn.cnt U-. putt in- up -\ vtal of $UCl,l»Ol*,roo. 

The United Nation. t.,Xi,s all;* for the iikelihco 1 -;f further contributions 
...rather scurcer.,  • «pcol-Ji- bilateral ali frrrr. certain devenante if the 
-.--utute rant«..-  .v.   :  p    TC;.;:.     I.cil donation  ure aleo Hcceptable. 
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XXXIV.     INDUSTRIAL HEARTH  IN ^AKA 

Prepared by FmmáWl U.rtey* 

A. 

1.     Ghana has adopted and is in +u~ 

S «»«i 19É1..    lb wote .«,, Tt tS PL!ÏÎ.
Pffltot or the Ktl«, .,„ 

«USA sr^irsÄ-•'S: £ ¡A¿C '" 

¡£JÄdrrupon f0— —'• « ÄÄ Aï„. 

•»•«i « S^^XrfpXuX^'í*8 *»* « «t p•,,„. „port,,,, 
«Miuftctur«! before «¿ort!* W^"CU Phoul'i be rrw«lvr]y pn«,.cl,„t

r
tlt,,r 

«Í «*«M«a.. "»"<W«t »f other bacie latries ln ttr „,.1(1 .„. ^'^ 

»« ^UÄ^eSv^oX ?*r*1" partl<;Ul1" «"«""" •*«>" '" 

electronic.? "*Chlne Inäu"««. «lectrlom e,ulri.rr,t •<i 

Co^rdtiiâter of Indtantrial Research, Ghana Academy of Sciences. 
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(a) The principal export industries and research needs for changing these 
from the exportation of primary raw materials to the exportation of processed or 
manufactured gocds; 

(b) The production of commoditiec for domestic consumption in replacement 
of imported commodities; 

(c) Building materials and the construction industry; 

(d) Besearch needs of transport, communications, etc. 

3.      The Ghana Academy of Sciences has been charged, by the Government, with 
responsibility for the execution, promotion and co-ordination of research, 
including agricultural research, medical and nutritional research, Industrial 
and technological research, and sociological and economic research.   In all these 
fields, a prime and fundamental ai« Is to relate research closely to the 
development needs of the country. 

B.    Industrial research es tab H sh^^ 

Building Research Institute 

k.     The Building Research Institute of the Ghana Academy of Sciences Is located 
in the city of Kumasi and Is currently within the campus of Kwame Nkrumah 
University of Science and Technology.   Plans are under preparation for rehousing 
the Institute on a new site recently obtained outside the University campus.    It 
is proposed that four institutes be housed on this large site, namely, the 
Building Research Institute, a proposed road research Institute, a unit of the 
Forest and Forest Products Research Institut?, and the crops research unit of the 
Agricultural Research Institute. 

5. The Building Research Institute was established In 1952 as a West African 
Inter-territorial Institute under the name of the West African Building Research 
Institute.    It became a national Ghaneian organization in October   196s. 

6. The Institute conducts research into the problems arising in the building 
and construction industry, and provides a technical advißory service to the 
industry.    Emphasis is now being laid on research leading to the increased use of 
local mutcriolii - soils, timber, lime - In building as a means of achieving 
reduction in building costs.    It hac four main divisions: architectural, 
structural, materials, and functional efficiency.    It carries out laboratory 
testing for other organizations. 

7. The Institute its a government establishment under the Ghana Academy of 
Sciences. ^ 

Head Research Institute 

8. Towards the eventual establishment of a road research institute, a small 
number of research porcomel is now being recruited to set up a road research 
unit to be attached to the Building Research Institute, as mentioned In 
paragraph k.    This unit *'ould conduct researcn on road materials, methods of road 



construction and maintenance    *m 
•* unit would have * r^ZrUlTV£    ' ""' 
engineering section. ^U,.,.. r. Ji   "    ••( C .lot;   n, j   „    t)„ 

:('( 

9«      Tî"iis forms part of thp v 

I«*»* a* pulp and chertaîrtd v,ST*"" "'"' the ^ Ä r' „..-, •    nu VIt" "»<-* proceséis, of fibre- '^Jvrt 

ization 

vork in the laboratories.   nqulreä für th" ""w «ww.t „r r^tin.. wtj,," 

ö»   bulk of the country'Te^rt, J^?   S'T "f tb' c""^' T'* •" Unii,- 
«* coderei»! devest, S»l   !!,?:   7h: toM'- '""""« ''- ir.*.,-t     , 
«nufsoturtng and «sei.hiv „i. »       rosne.*« „ maker ,f ir.,iu.. tri.•-.- 

« rational industrial 2!L',Tr"e auction of »i•ir.lu» n.   1.,...      •.,„' 
<*. clo.0 „.«"îatîÔn *ÄulTe ^H"'""^ """'t'" " """• '»-" ' ~. 
indurtrui testing or«anl«t,on «uífte a^   '' v""''' ""l' c''"""v' '"" "" departMnts with vhleh effetti», i...       a"surc">-   ^.v,„,«,,.t »i,.if.|.rl,    „,,, 
accesaible. le„ belt« ÍÍÍTÍÍ     Ì        " *"" U •"'•"l'^ ""• .,],., ,,;1 ,,y 
the eountiy. * lM" ttan tVtnty mfl'" •".V Ir., ACcrn.  ti,   e„¡u.'! ..f 

^r,*?6 !Mustria:L ««i technological institute „d uri*- -r  f«lf.-r,ff! f- 
gwmts nade annually from the over-all rov^rt«    n^Vt "*  /'^^ ^ 

exerciaed by the director of the institut, th•,* M, H,,., th;    ¿¿¿,¿ \, 



.'j.     Financing  for + he   rumia,' of  the   prore :*•••;   national   industria*   standard.-- am 
te.ot'r.f  :• it oratory  vnul.a  le  the  relier.;; LU • ..,y  o:'  'ht-   .;overr.;:.ent ,   tlrojrh  -he   jhar.a 
...eaa r,,v  <^r r'oier.ros   ir  the  rr.anr.er   ->sv.a l.?':   ir   t.ae   i.rere i : i..--   ; ara rajl,.     It   is 
expected,   hov.-eve •,   that  the  ktlrorator.   vrai    eventual-;;  Uccir.e  a partiail;, 
Helí'-Guppnrt !rif- unit  through  its charges  to the  uwers of its  cervices  and  t.\   the 
i;a;ue of ¡ cvernrr.ent  ajprovai  certificates. 

I).      :'riffifij^ 

16. The provision of qualified ai-iff for the institutes has teer, a problem in 
respect both of research personnel ami cf laboratory technicians. 

17. In order to improve the situation, &P far as research personnel from local 
source.; are concerned, the dhar.a Academy of Pciencee has put forward proposals for 
the promotion and popularization of h-cience and technology through training in 
the prirr.ary wheels, secondary sch.ee] t and \-.1 versitiet?. The Government has also 
established a Uni versi, ty cf Science i-.du-.Tat :( . Ali these measures are aimed at 
producing scientist.? locally in reasonable n..inters for vor!, in the research 
iriBt.itutec, as veil as in other lMeldc in cht country. Advantage is JLIBO being 
taken of technical assistance agreements aid scheite« LO obtain expatriate research 
personnel for the institutet;. 

ifi. Ae regarda the training of laboratory technicians, the Ministry of Education 
! Technical Education Division) is -ieveiopin,'. Ite polytechnic institutions to permit 
them, with assistance from the universities and the Ghana Academy of Sciences, to 
previjp^d-quate training for laboratory technicians. AB mentioned in paragraph 1?, 
a technician training schexe ha* also been incorporated in the 3hanaian Government/ 
Liu ted Nations Uree lai Fund protect for the establishment of the proposed national 
innujtrial ttandaris aiid tenting lettorati TV . 

••'•.-irvi: M riti indurr ;*y 

- '•    -Lt. h";-í 'il'^.vc Leen rcaiL-c: that,  Lein*: Institutes of applied research, there 
cb.ru. i it- an active Unk tetv.t- u the  inftitutea and  industry.    This remite the 
i net l tute« to «aceri a in rt-aJLy and on a continuine basita the research needs of 
M-au^tiy.    It n-cvncM a ¡«.-an.; by vhich the results of industrial  research can be 
>-ns1,,y anu JuiCKiy irade. ava! lut le to   industry.    Tt creates an effective channel 
tor iruitfui  Hxcnanue of knovled-e ru. . experiences Letveen the institutes and 
T.iUrftry,  ana thup empires  che  -epular UBe of the latest and best materials and 
it.~cn.lvjm.i_.. 

PC.    Ir. TM-.ler to encore that,  in the over-all way,  the interest» of industry ari 
.he «Joverwront,   a« weil   ar- the renerai public,  ure    recognized in industrial 
research,   the indiutriai and Technologe 1 Research Sub-Committee of the ahara 
hca^Hor^oi   ¡dienet» in ccmpe^i of representatives of the Government -.'Ministry of 
aiauatnes,   Mate Liann;:-   cTommisBion and i'Overr.rr.ent departments),   industry 

aei 
•'J -    •   - »   "'i'"» »iw        <-*!*, |*** A    lite li\t£3f 

representative), the universities and the Academy. 

J-  ,A cc'imil  hat! ieei-  M-ocoHe.: for the  projected national   industrial standards 
anu   ,,C^u:i:   .-.borato-,    .r  (f   cc^csea of rop-t.t:.taMv^ cf materiali  supplier*., 

:ntei'e.-teu ^oven-jnent ministries,   the Chamber of ll.aa^' a.^er. ar. ccî.:-un.er.' 



Remotiv,» anj Iruustr.Y,   the 
¿n^ineert,   M-.ì   <• ) t   ,-*,,' 

to 

¿-     '.vith redará to the Sii   j:-i    L 

o provide:       " ^'-fc-^rj*•   c-     t 

*•   l*'Muir\   serví •(..   «,-   <.-•.. 
re latinar to teehnl •»>«>„ ",-„       " ^Ur   ,r.; \.. >•.   f    •. ••- c  <•« xecnniiueG am ttaitriais; ! '     "' ^ ¿: 

'b)    General inuuetrlai  irro—, .rr 

«uijanee on trer,^, overturn iV "'r".. '      ''')''   'r l   :*<    '"-•''•••= i  n-,i,; 

Uvi ì 

„;: j. 7, _ 



XXXV.     INLUnTKLiL rtVELOFMENT IN 1WÙ 
# 

Prepared by F.J. .'u..kar 

Introduction 

1.      Before going into detail regarding the objectives of industrial  institutes, the 
services rendered by them and their relation to industrial development,  a brief 
introduction to the Directorate General of Industrial Planning in Iraa would serve 
voll. 

This Department w&3 established in the early 1950's as general testing 
laboratories and research centre for agricultural industries.    It was meant to solve 
their problems and to help establish new industries totally dependent on * 
agricultural products based on modero techniques and operations. 

•).      It was natural, however, that this deportment became interested and conducted 
a series of studies with regard    to dates and the by-products of dates.    At the 
same time, however, other studies for producing tomato juice, the canning of • 
different agricultural products, meat, etc. were also being carried out within this 
Department. 

k.     In 1951, the scope and the services required of this department were largely 
expanded to include all forms cf industrialization, and hence the name wa3 changed 
to Directorate General of Industry-Industrial Research Institute.    Then, in 195y, 
when the Ministry of Industry was established, the scope, mode of operation and 
services rendered by the directorate were fii^lly defined and the name once more 
changed to become the Directorate General of Industrial Planning. 

A.    Organization and operation of the Directorate Penerai of Industrial Planning 

!).      The Directorate General cf Industrial Flanning is currently composed of 
several uivisions and sections, the basic duties of which are to encourage 
development of local industry and to study the popsibi.11 ties for making use of local 
raw materials. 

6,     For this purpose, the two main divisione; of the directorate co-operate very 
closely to attain the best possible results.    These two divisions are: 

(a) The Industrial Research Division, whose main duty is to conduct researches 
und technical studies to determine the nature of the industrial products and the 
possibility of replacing imported raw materials by ones locally avallatile.    This is 
in addition to carrying out analyses und tests to determine whether both imported 

.•aid local products ar^ in accordance with the given specifications; 

(b) The Economic Research Division, which makes economic studies of proposed 
new industries to be established in the country. 

*      Head,  Specifications Centre, Baghdaa. 

-un 
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oí. i ;.ci:t, -.•I 

suc i 

7.      In addition to these two aivi .•;• i jr..-.  •, 
studies  to the  requirements   cf both :ntior> 
technical experta, and prepares a  pi,,, f .~ 
available. " "''    -•'•'•> >•-•: !..-••      • ^¡,rt. 

Ö.      Within the Industrial Research rivi-.i  r    tie .-.,••   ¡-   .• 
sections,  according to the specialization üf'eoeL:       '  "   " VL""1 "  : '"   U '" " 

(a). The research section, which c^nduc*-. + he 
Investigations and gives possible solutions te   -uri-ent^n^'t iV;V:a*r'! ',ni 

parses free technical advice to the varied: t^u" TtUZZ"?"     '     ' 

(b) The analyses section, which makes cv-ry «•h^iñ-,1 MP-.IV- •     ,> 
and industrial products, as «ell ae supplemental  m U       f "'V  •• ''" "••',t",',:'1- 
research conducted by the other sections; Jf^ — t»i  the :-,tu.n,, .,,M 

(c) The spécifications section, which ,:.rrio- -ut  tic M  •     ,     . 
ensure that Inauatriol raw wfrUlc'unj ,r. .iu t    ¡re   Y     . " V  ¡ V.'^   , Y   '',      « 
foreign specifications,    rrlrary stoics ir.- currenUv   Wñ     A ^ '•* : tv ' t    '' 
section to establish specifications for the ertire ccuntrv   -it    í¡"   • • • 
of the iraai Jpeclfl^tlon and Jtaniar,is«tion ^"ueT " ""'"^  ' 

9.      In view of the iœpcrtance of the,e r,,;,Purchti!3 .1R,ä ;.tu,lj(, «, 
on the current, industrial develo,, ,.t, the Pirectcrot,, l^ruluVti 
possible research work that is of direct uso to the oistinr ¡vu" r .••' -r ¡/-i ' r. 
the request of one of the industrial projects in th« cunt y.        "ti  • ".,,ri    Í",, 
it undertakes the necessary studies and reseor^s for in.,UJ,.ry'.,.   -r        -1,*; „ 

ìlÌi^T* inTtVy'  indicateC  "* *«* feasible B.tH« is ,rn  te,,ltii ,iU.,-    •' 
production, and suggests possible local raw rcateriais. 

CpgKUtiication of research und test recuits 

10.    Results of researches ar.J studies are c .n-turilcat.-i by t| 
ccneerned authorities,   -c  th.y nay auto uc- - f the::. >m i r,'f.|,;v 

their ability to the various projects.    The i lr<-ctr,raV- olr/ 
request, all available information to private -nterprí.-.-r  i> 
researches currently being conduct*ì by th« I i rector-.tu --ir- i; 
general industrialization plan and the Five-Year Flan tv.r iru 
Technical consciousness aitone industrialists  ir;  this cur.try 
but, unfortunately, for some time now it hos io.---.ri lii:t.-i to 
enterprises which be^n to benefit t'r.i. local :-...• i or.i: r,... util 
projects and enterprises have shown no i\:c-.,'n\ ti .r, t,   u <• w-.f 
research for two main, well-nt served reusons:  ti ¡e first i.: ti-   e 
undertaking research and their Inutility to uffr.ri ti... .. -xu-, .';<> 
second ie their vague appreciation or the nr-nt-fl tn t<   r,-   ;. ri v. -,  r 
research.    Stilly another reason, however, is th.- unwi i i imi • r:    •: 
industrialists to precíete and   improve their  industri---:: .:     .•,!.,    •. 
find a ready market,  even though at L :xu¡r.-ritiY--¿y  ¡c.v   ¡r f t. 
basically owing to a lack of cc-rr.p--ti ti or. •.-::.'r:r ; r Ju-r-    r. :  v   v 
industrialists who produce  objects ci' H   :1E-.Llar rr.-tur. .     : /.-.  i:. *. 
several industries dr. product  similar r c\. :J :*.;;,   it y.H :  L---'.    t :.•.-/ 
industrialiste  in  this cuse,   tena t>.   ;r.j.   th-íir ;:•;•-.••   r-'A.< •• MM 
quality of their products ir. order te cr.:..pt-t'-;  th-.-  ;''J :\ t..-r. :/ '... 
influence production and ultimately its quality. 
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•i   u:   es tat. : 

'.rn.w b'-Uv--   •r 

•ee te ruto  jut ] inhf 
;.    Uní', rtunutely, 

r. ;:Lr:o,   tb    I ire JU r".t •-   hr.o r.a ie  plann   tu  oc-mai ¡it 
t.-   thot cui;  r,c   ierivei   fr ti, oc i ontlf ie  renco re h ani  its 
r, • r   ir. luutry,   ir.   tin: sense of  cutting   ;••wn  production 

li.f-   tb:' .moilty.     in thi::   pe.? pect,  the  I i recti, rate  has  carried 
-ni   -tulbe.  •-•.ri'l   .'ouuucttj  research at very   luv;  und  tempt 1 ne 

is  an; technical  experts  have been sent en  regular visits  te 
shrcents r,r. i  v.T.t--n-rises  to ojvf  technical advice and increase 
it,du".trbiI production at nr costs to th.e producers.     Similarly, 

en 
11 

• 'vera! occasions pamphlets  and bulletins  en this 
f the-o efforts hove not given a satisfactory result. 

1.'.    Therefore,   in order te direct the attention of the  Industrialists to the 
b-w.'flts of the various research projects  and Studien and to push them to utilize 
inc'iUy available  scientific u33i stance,  the Electorate established  a new section, 
namely the specifications section.    Government departments were  immediately 
notified,   in particular, the Ministry of Industry, which ciekes the decisions with 
rouan to applicants to construct new industries In the country. 

i ••    The Ministry   in i i cote l   in  its   teeisi  ns th.'.t no peniilt should be  issued to 
th< S" -ippiieritito  unless, • n i unly unlwss,   th- row materials used  for their new 
industry -ni i  the   resulti ¿v. proiucts  c-r.fsnne: enti reiy te the   local and foreign 
p.-r-in'eaU .us.     To ti;os-' whose pre iucts  its: the specifications tests, the 

Ministry ,r*:ntii  an oxctp1 " •-" fruì:» eiut ¡ns   tuti^s and inccnie tax;  a step undeniably 
f',< f i r r Mie fjr» lo'tiut;   ;f prrauctj.yn uni  Iruustrial  levelottr.ent in tho country.    In 
this luuaior,.   it   is  hi.nei  thut these   inaustri'¿lists './ill eventually recoçnize the 
Lr.p.-i'tüncc   -x: 
V'¡ Ili' 

,-)"i I'- 

t'  t.:el 

: IV    L> ,   ! t,     to 

benefits of reser-ivh  'inu  finally  leve lop  a ce.nr.cicusnusr, of the 
it.ry.    ."inr.i lurJy,   '.t  is h->!*.• i that the smnller producers v;ilJ 

11 r :i ».e'"> ssarv .•cl t 1  consciousness 

i . l'ie-.t i- r,. ri r; i •tarJ.M-.i 

.•• in.try  "t. í 

•bl.O-'i 

f  U j vast rTpor.sibî 11ty et'  forrnulutin¡>, specifications   for the entire 
.   ... vivw -if tl.e o.peetoj  benefits ierived therefrorr.,  the rirecterate wus 
e tubi i oh un ind-.pi-n ie:.t  organize ti on,   the se. le responsibility e f which 

is t   •'•.si'tv    ut  necessary invest i fT^tLon í\ r the formulation of these specifications. 
Thi'. • iv'jtil .• ¡tl'. n   is  now ,-;i,twr. *:3  the Irtiqi  .'.peeificatlnn rmd JtandPrdtzation 
''rc'-ni.'-tl^n   'ItliMi,!..   •;.•• y^t.   it, has net assumed   its re.-pensibilitiersj  it is 
h M i tl'.'.tt   It will uc   s    Ir;  ti.   v-jtry no:ir future. 

i' itiímejíj i 1S1 •bien; 

. |r r-lo-i-s e :rir'runtinr; tie Pirectorate is its financial status 
:.v:.iJM Le lit its lisios&l. This fact has hecurce a very ia/ge 
t.t•<•   levelujfT.ent. of the obiiities within the Directorate ano the 

l-.ssitillty of   inereasiiir' the nuinber    f technical staff to meet the ever-increcsing 
íirop. i   l\ r  tevlirilciil   stui.es. 

L   .    i tjf  of the  a.3.¡ i 

•t, t  the rsl if cations 
•I'sOu-ie,   tiitv.teritib 

.'.taff problem 

ih.    However,   the most serious and  complicated problem new is  the problem of 
technical  staff,   iwint; roiiniy to  the  fact  that the number of vacancies  for such 
.•triff ir;  tb-  country    utt.uiiiters by  far the  people possessing the  required qualities 

-UkC~ 



This   j i tun ti-.n  ic   ;.-. LíO  aue   t.   1 
to the are  ottryotiv-' ¿'..li. rio. 
tier..    Bee&uce of  the hi^Lcr ¿t 
•jstablishirientc  are  ti over .->hcrt 
choice ci' the test ani ablest. 

. v ••ì\ 

t 

it 

tit: 
-ai' CG tix-y .• 
f  t- rhr.i ••,; 

1?.    The majority ut' the  re:;t turn tv  ti « > 
allowances,   e.g.  thí. University  of Fnfhini, oh 
since extra  lectures are possible.   At the .vit!,e timo,   t: 
to carry out a scientific research within   th.- .'ct'ihìi ohmento  .o' 
even though this  research is purely academic uní huj n-   ihvct r- 
industrial development in the country. 

V'lT!\t-!t     ;•  ; - 
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ANNEX 

FIWJLAIT.N Nr.   ; i>6. JF THE MINISTRY   ^F  IKEU3TP.Y 

Article ('•>:  The Directorate Seneral    f Industrial Planning.    It shall be headed 
Ly a dlrectcr general who shall be assiste.! by s number of officials, its task shall 
be collecting information relevant to Industry and industrialization movement,  ana 
classifying such information for the purpose of laying down a  plan for industrial 
development bcth In the national ami governmental sectors within the framework of 
the general eoonomic   levelopraent plan leciaeJ on by the Ministry of Planning and 
following up the execution of this plan.    The following divisions shall be attached 
U, it. 

.'J.)    The  Kconomic Research i.ivisi.cn cheli be headeu  by a   specialist official 
who sh-dll make  the -contmic research mentioned above, reduce  conclusions therefrom 
ana submitting them to the planning   ri vi cien. 

•>•)    The  Industrial Planning  fivisl  n shall be run toy a  specialist official 
who shall lay  down an industrial plan for the national anu government sectors vi thin 
th-j framework of the general economic plan ma-se for both sectors. 

• )}    The statistics .livision cheli  be run by a specialist official vho shall 
collect informs tit n related tc   industrial ievelypaent, such S3 industrial production, 
the market demand,  the capital invested ir. industry, production ceste, the prices 
c r the  Industrial products, and  labour,  arri he will collect also the information and 
statistica related to industry. 

dt )    Thf   .ndustrlul Ree «a re h ! ivisi  r. ¿hail be heade-i  by a technical director 
whj .-dm 11 make the Urhni'*! research necessary for industry  including -ç-search 
ft-Lato.i  tt   ztan tir :s, specifications,   n.w «¡ateríais, pit duct ion c..-sts, and technical 
.'xpurlencf.      it ühali he cf.-nstltute.i  of two sections: 

aj    Th« ..'.tunaaris am Jpecifi cations ;ìecti n shall be  run by u technical 
i iTlcl.-il whr   che-11   internine and enforce the technical specifications in the raw 
«¡ateríala,  ant  Uuj  Industriisi products,  both the national and   the Imported ones. 
He will Miso  curry ttv.tr. ivquirei  ty  the  Industrial projects. 

;b;    Th«-*   Laboratory K'-"iear»'h ."eitlen ¿hall te run by a  technical official who 
shall rcaKe ur.aiyaes -Mti-j research which he If the orientation of  the construction 
f new  industries Mna the devo loi Kent jf the r-reseli t ones,  ani  raising the standard 

(f *. rouueti -tn.     Ho ,•! i 1 also luike  s tua i »»J necee OB ry for exploiting the raw materials 
•iva Liable  in   i ran   ! n M.i: inauri id hi   fields. 

O)    Tho  labour and technical experts Training livision shall be ürecteu by 
H specialist  tffieial wh-   shall moke studies -.if the requirements of both national 
ana t'cvemmental Sfaterà i>r labeur ana  technical experts  ana  prepare § plan for 
ir.«Kin« labeur ana technical experts  available. 



XXXVI.     IKl'UoTRl/,L SE.'FMKCH   IN  "HL .'YK., K    I-   f>iu!"K   »• 

Fixpr.ri  1  V y  A.   Cr lì -ut; 

The urgent  need of Syrian industry i'.-r p.i. industrin:  11 t-1 it,t   M î !•• ¡-, vlv¡ 
centre is discuaeed in this paper.    The  objectives of rui-h r. .•. ¡¡tr-   .•.!••   •     i,.-h 
industry to improve the quality of manufactured products at. i .•< tiuum.r ,•> <'U:, MI>I '•< 
raise productivity and yields, by testing  its  production, ly frlvirit,,*   -ti  t.elisir 
and controlling  facilities in the factories,  nr.d by the execution of r, ::< atvL rtn.l 
development work, as well as feasibility studies for industry. 

Details of a project for the establishment nf a ttrtii.c an.!   "i ¡xtuvr, ,-eiAr. 
in Damascue are  given.    Ihe project will I »-  tXn'iiU ï tlru-h tí,,   ,'pii.t  «-. - Meniti -r. 
of the Government of Syria and the United r^ti >nr f'ptriti run.), tu "Mt. 1 ¡Mi-nu 
Educational, Scientific and Cultural ur^nianti-i.    (liPESix.) It iti- tht  i-KteuHur 
Agency. 

Introduction 

1.      The industrial development nf the Syrian Arar  keput Vii-  3u r   r» IMIv ly n ••• i,1 
event and, although considerable expansion  it- taklne place in "yrif?   ¡rdu;-try, 
industrial research is practically larking.    Tht?re i" thjt: >u. mv r.\  n-1••! ;.i n 
early a date as  possible fnr an industrial   r» .-• r,r.-t   fri ti.-tii,-' <•« t t •••   f •»• 1!-» 
purposes of testing and standardization ^f ii ''atrial <<v -h-i'-t.- '¡i. :  :'••'• h. !>»-i Hal 
feasibility, and  research and development  inv•,;t;('r:M"i,r. 

2.      There are a   few government larnratorli ;=  txl.'-tirii1: in tl.<   :'yr¡M   .'TM   • • pi.t :h 
but none of theis  is eonsidertd suitable   ('• r  r-rrii-Unr i:i !•.-•• ¡ :•!':,'¡r     i-i >   M- VI- 
mentioned r.eede.     In ariditkn, it IF r>-<- •••."nir'ed th»-t ir.-du;iry ••.   •••»•>•  !'<•..• •:<<•.: 
its disposal for the scientific testine (-f  it-c product;:  in   .ci- c  f     . r;.-i<n- 
conformity with the world and the proposed  Syrian ftrn.iijrd  ¡ pi .-i fi<-/-.ti   r.;:.     ¡h« 
various larger industrial units have facili tin: ir. thtír '-v.-r. inr.-rM-ri-:•  !'• r u.< 
domestic product control and siir.pl(   invent i;/ation;;, tut  ti...:;- art-  th>   • *''' rd i- i. 
rather than the rule. 

Î 

3.      Syrian industry,  in the ¡nain, c-nrii-tr    'f !.:v, 1 !  urit: 
financial anr¡  traditional lutin»;;::: n.-ns<"rx,   V- sux -rt <-, 
their own development  and fene it ility  ir vt.ìrU^th.ì.r.    It.  i:   IL«; 
testini, analysis, an.i research an.i   j.-v-li T :: • r.t. \>a • r;i  ri.;   *.'.':« 
improving the quality cf its product r;  nr.d n anufnrturitu' W'.-hi.i'ju« v 
Wfcll as educatine Syrian industriali ft.«; M.  th.- ixy-rt ::;-'• ••:'   "•»tr 
need is obviouc   from tht f>rt tí.it, t Ì * '   u.-r. .-.fry .:;/?• i •.:   i:, i-.'.¡ :•• 
consumer goods  conform reasonably vt 1.1   t-  rtn.v.ri ;•:.<<•:! i.-M.r : : , 
well below them.     ;'ortr vnr,  l^V.ly ".rr.^fa -tur.'»  • r -:•;"':• n    "r,  •:; 
ocstlier, ov/in,/   ir: part t.n ;,v,>r yit ~ " 

1+.      Lespitc tne  rcoi rr.fT'nr ".» i- 
retr.airi rr.eny fields where industry   •: 

V!. "!••»     •• •<     ;¡r í f   !•   ,    '• r 

l.i-.-t i y<  ly     l'    i t.-i i v i l'i». 1 ¡y 
.    ¡  !'i  :   \     ',• i   i    !'   I 

.i'.-i   "Il     -•     i- 

!.•!  i.r '•< :•:•':•,  •••; 

!   .*-.*.'» :./;• i : 

:f-.r.y 

M. 

f'.i' 

Ministry oí" Indio, "yr'a. 

I.i: 

i r 

-J*h   ;. 



locally available   rir-'urcti;.     •> •:•   -i.     :•:.'!'i   r,   .   v   .'•-v.   '.;  u i •   r- o ¡iv- 

pr.^T' • •;••«     >' •:; '<•:''. *.'!'• ;•' i v  'J- ' i'«-" 

-i.t tu rt-rrinv , r-n-i». • :.• t-1 !'ir rr. institution ti.r-t vul-1 rrXiEfy t'-.c- 
ri, v< " i".-. «".-"'" -- , thr i.ic.ipt.vy f In'^lo-y in ti.i Hyr'an A-nl Republic : re ^niofri t- 
< ;t':i li.-;,  r;    induttrifl  Lutino "f/'  r? re.-rch   'entri. 

A.    Background  Information 

6,      The idea of estai-li thin    ti., r-r.-tr,  .<M. •• haHt to y/;».    11,   foundation of on 
inrt.iiutinn that would meet the   i-et^r "!' U-.<   f11iT<r*r.t T.ir.Utr ¡.. :   rtf government 
orranizRtions  ;v>r the testing end rU n^nMzrtiòn M" induBtrU-1 »relucts nnï consumer 
..pods,  in general, ms then djmicr. •!, n,d r   m-elirtlnary report  drrvn up. 

Y        Lrtw'    th.   "inlrtry •'.' Industrv   Xlt tlif.t  the centre  fh'ujld be -r.ore then fi 
t. .-tir.:: and stendardi?/tlon Jel-rr.t-ry, nr-  that   it ripulì meet   the needs 0? Syrian 
In-hirtry. 

Contaetr wri  subr-ouentlv nr;c!e vith the  Uni tel Nations Specini Fund to explore 
tú.  TiocBll.ility of oLt.-inin." arslr.tMice fror,  the  Fumi in trtsblishinr such e centre. 
•Ì'W   rrrull was'enwura-Uni-,    Unite1 :/thnc e<xp<.rtr were sent to the Syrian Arm; 
ht oublir- to collaborate vith Syrian tmerts  in tl:e assessment of the project and 
the  T-,rrnn.-ation of the  rcqut. t for acciisti-nee to be submitted to the Unit «J Nations 
ücecial Fund.    In early lll6h. the Unite] Notions Special Fund arreeel to participate 
'••ii the  project and Inter ri ->lar, of operation was arnftei1.    Execution of the project 
'..•111 bei'In foon after the forimi oi¡;nnture   ^f the plan of om ration by the parties 
i-uua*rncd. * 

'.'..    U-tailc of  the nr ,jei;t 

lb,h rtivt-c 

•i.      'lhc  Industrial Ttìetinii ani Research Centre will te e e tao li. shed as an 
tndep<-nrfent, non-profit institute, vhose orJe et it: to serve Syrian industry by: 

vp)    C-btaiiun.' letter quality in the  item» produced by industry through the 
i -stri llHhaw&t i f sultatle t-tandards and spécifications, and ^ntrol of the products; 

ii)    A-.iviuir.i' indurtry or. how to obtain better-quality procutrte ana increased 
•. r-ìuòtlvity.  irirludino fissisti noe ir  installine testinp fuciliti« tn the 
fr.ctoritr; 

(,•)    H<sea»vh ari devel-^rraent v.«rk, particularly with f. view tn the use and 
ut ill;*! tIon • f  I'vr.l.   career  of ¡riat'.riííls; 

, .0    Trrdninr "f teoh-ioal ;-trsonr.rl from univi vFltifci?,  faculties, and from 
industry,   in  Iht  rvt'ivitht     f the Centn-. 

Lucrai ou 

x.    .h»   i'fKtrn VIL:  i 
: !.<•   • n-r    r\d   ttu    -.•'¡Oì.T 

.tur-tei in r?-irscur 1-etT.urt of the air.ount of industry in 
.t.'.t v:ith officiai burt-aux.    The  Ittvl   selected is near 

-U50- 
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the  Girr--rt,  driving tj;;.e  fr ¡;.  U.e  rt'i.'n     i   :••.-•-.-   i ! -, •       :¡¡ 

minuten.    The buildings of the Contri- -::v  rj-.u.i.- •;  :.\\\. • v .; . •• 
6,0~f)  square metres. 

Organization 

11.     The Centre vili be provided with suit^tlo «-.•-¡ni] i-.oni   ;   r ti-^tlt.   ••..,! 
development work in the industrial brauchet, '¡imody t-utol J ivi,: i :.n,\   :t¡ n,   ¡ ;   v.-\, 
which it ie expected will be established in th.-  text   feu yen re.    '!),<•  . %-i¡( r- • v.-) 1 
include general and special laboratories.    ltd  internal   -rr-mi--.nt i   ti wiJ I   i<- i-:-..•. 
on five sections; 

(a) Information section,  covering the preparation .-.v at!ind;irdB -¡tit 
specifications, and technical information service; 

(b) Chemical section, with facilities f.-r chemical ü-rnlyeis ,-u;ti tt*t-.l. Ìttr, 
and for research and development work; 

(c) Mechanical-electrical section, with f'jciliti«. a f- r Utit.it!,-- n-.n<i• »• î• • h-, 
prototypes of equipment and manufactured products, ne vel] -,s ii]i;ini«-;«-t.t.-,t [ r, : 

(d) Inspection, section, with met r--logy,  n r.-d.-struet ive  i.riiit.f-t ]..n, 
inspection of production methois and safety pn.-couti-jnii -it ti*- f-^-t• •!-i»-t;. .'u,d •< 
workshopj 

(e) Administration section, which,  in addition t-- its n- rumi  i'un--U -nu, wil. 
be in charge of the hall for development work -..n a 1-irge Jtil">iiit.,,rfv n«,.-»J"-. 

> 

Co-operation with universities and industry 

12.     On research, the Centre will c,.-¡ yerute with i.iniv*.-n;it.¡«-;í 'ir.d  ir r:t i*.i.u-¡..    !t 
principle, basic research will be transferred t" tliet.«.-  intji ¿tat i- nv, ur»'-;i- v<-r ! I. y 
are equipped for the subject find .-'tie to undertake  th<-  ínvi-nt.J¡;¡U 'r.,  -ir, »'ili 
applied research where it is expected t<   le   -f 'idvrint;»r'-.    '•• n thr-    U.  r I:M •!. 
graduates and post-graduates will be .^iven the    rp rtur.itv f. r «--îrry î rw    -.1 
particular investigations at the Centre, where the Centre It: i-.tt.r .-i)i.i|.|«-d U-u 
the other institutes and the ordinary work ut the ->ntre u- n i u¿ r>-\.-, :<:'f.-t- i. 
Further, graduates from universities and i'm-ult i<>«, -m wrii --i« t,r< f'-r.r.i. ml 
technical personnel fron industry, will te ir.vit-d t-   .i ¡n **<•• '-•' »4' '!t *»:»   '••-'•*'••- 
for a  suitable period,  both for their -wn experier.c'- -.r.«t 
good contact with industry. 

15.    The services of the Centie will be uveiluhie 1- 

r t • t;t.• !t j i ::ii 

vir,- -M 

Ik.    Duplication of equipment which is t>eld ... Ir. .is-   wil* it   <v ¡¡«d »x J   ':•>.• 
will be made with the other institutes   >r. r.\t*.u-.l  :.t:il/-:t:  r.    f .:j"h * •• = :»-' 

15.    îhe management council of the Centre vili s*- outntlluted 

(•>   Minister of Industry,  Chairman; 

(b)    Secretary-General of the Ministry -S  Ir.dMsT;,; 

-itbl- 

t"'>U*..'VE 



(c) Secretary-General  of the Ministry of Planning; 

(d) Secretary-Cteneral  of the Ministry of Economics; 

(e) The Rector of the University of Damaecus or Aleppo,  or the Dean of one 
of the science or engineering faculties; 

(f )   Four members appointed by the Chambers of Industry and Commerce. 

The Director of the Centre and the probet manager vili attend the meetings of the 
Management council» but with no voting right. 

Financial responsibility 

16. The financial responsibility for the running of the Centre will be tjjtotol 
responsibility of the Ooverwmmt, but tte aims are that the Centre vili eventually 
becon* a partially (at least) self-supporting, non-profit unit, through its 
charges to the users for its services and by the issuance of government-approved 
certificates. 

17. The united «Étions Specisl Fund vili provide a number of «¡^••gg*** 
tfce »rotect manger.   The task of these experts vili U to assist in estabiijBMg 
ì^tiS and reÜKh activities vithin their individual field, of specialisation. 

fellowships 

18. There vili be a number of fellowships, each vith a duration of twelveJ^he. 
sL oTSm fellowship«- vili be sponsored by the tlhited Bation. Special Fund and 
others by the Syrian Arab Republic. 

Staffing 

19. The possibility of* obtaining suitable staff for the Centre has been explored 
and found satisfactory. 

Duration of the pro.lect » executing and cc-operating agenclff 

20. The duration of the project is estimated to be five years,   fheexecuting 
agency will be IffiESCC and the Ministry of Industry, Syrian Arab Bepublie, the 
government co-operating agency. 

Participation and coatrjbtition of the United étions Special Fund 

21. This vili be provided through the Executing Agency, UffiSCC, and vili constat 
of the folloving: 

(a) A number of experts in various fields, as veil as the project manager; 

(b) Fellowships; 



*# 

(c) Equipment and supplies; 

(d) Miscellaneous services and facilities. 

Participation and contribution of the Syrian Arab Reputilo ü. v^rnnetr* 

22.    This vili consist of: 

i (a)    Contribution in kind: 

(i)   Personal services:   management and professional and other staff 

(ii)   fellowships; 

(ill)   Land and buildings; 

(iv)    Equipment which can be supplied by local purchase,  offi.-e equipment , 
laboratory furniture and supplies, etc.;' 

(v)   Cost of transportation, handling and installation of equipment; 

• (vi)   Miscellaneous services and facilities. 

(b)   Contribution in cash: 

(i)   Contribution towards local operating costs {i.e., towarde the 
cost of United Nations Special Fund experts); 

(li)   A contribution toward* the cost of fcreipn equipment. 

St   Conclusion 

23.    It :an be seen thst the above-mentioned project ie a sound one.    Its 
execution will fill a gap in Syrian industry, by providing it with an intstitution 
which will greatly help in raising its standards and improving its productivity und, 
In the long run, is expected to create research consciousness among Syrian 
industrialists. 

ì 

Ji 
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XAXVIï. I: I•; ; ':...L.L n-.. ;V-.FCH I;î ir.L;>\.. -H 

Pre pared ir y i-i. T. Attiyan* » 

1. ¡Scientific research as an activity cf national dimensions gained official 
attention in Lefcanc^ only a few years age, having farmai expression in the Law 
of Ik September í$t¿t  establishing the National Council for Scientific Research 
(ncsR). 

2, Whatever research activity there was in Lebanon prior to that ¡Sat* had 
either arisen around the univers it les, contingent upen teaching and philosophical 
curiosity, cr, on the national s id*, out of lordiate needs of development in 
certain sectors cf the economy. Thus, the establishment and organization of the 
latter was by definition that «f an isolated activity designed to serve immediate 
and so-called practical ends. That is why among the most important tas lis 
currently facing ÎÎCSR is the co-ordination of all national research activities 
in th« country in a manner tc eliminate duplication and establish complementarity, 

%  Before the Second World War, national existence under the mandate was such 
that the need for organizing the research activities was net felt. Beirut had 
then been, for son* qiuarter of a century, a city harbouring centres of higher 
learning, with two universities possessing faculties of science, medicine ana, 
later, engineering« Graduates of sciences ended in a teaching career cr In some 
unscientific occupation; thcae cf medicine and engineering practiced their 
professions. 

k.      Th«- country emerged frcm th*? ¿•-•cena World War with a newly gained 
independence. The task of facing thv> issues of organizing all sectors of naticnal 
life wan thus mat in its entirety. Moreover, business during the war years had 
given rise to '* mushroom" industries and had encouraged agricultural production. 
Thus, among the first, indeed urgent, tasks of national authority was to ensure 
that such production activity, in industry and agriculture, should be encouraged 
to survive in the normal conditions of peac*. 

5«  The problem as concerns industry was formidable and its almost unmanageable 
dimensions b.-gan to be felt during the lute lyi+C's and early 1950's, when world 
indue trini pruiucti.cn attained the export threshold. It was consequently quite 
painfully learned that industry founded in war-time was unfit to compete in the 
arena of wcrld peace-time production. 

b.  Equipment was old and inefficient, operation unorganized, technical skill 
lacking, and managerial merit .Absent. Thus, production costs were prohibitive. 
This was at a time befor»- the Government could work cut a development plan. 
Suggestions were made, proposals formulated and ideas put forward and examined. 
One ¿f these ideas was that industry needed technical aid. Hence, during 195'c-1» 
with the advent of Point Four inte Lebanon, the idea of providing Lebanese 

* Director, Institute of Industrial Research, Beirut. 
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ir.dutítry v.'ith  tfciii.i"u:. ••.! i   -ah,, i    -,•, ,u    ,     . .  . .   . 
vati  signed amorfa  tht-   kv-ru:.. ¡.1 ,   u.-    ,.[•,  ; ,•, ... 
Mission te Lebanon and   Lut- ,^ai.ciucici   ,':,>•,..:       . ¡ .' .    .• 
what was,   in effect, u Vci.nlcu]  u!i ;'r.i  . i'-wh";'-; "' \-i : • '!'.,..'.'' 
the Industry Institute, *     -••'•- 

7.      The Institute was a ereatijn el' ar. ur:<i.tL,   v.-\\,  íT., I 

t. -u,i i* ' This was naturally reflected ir. Its  initial nvaUru 
Consequently,  right fror. the «tart -r Ha ,.v -w7. ,,,.."•.   t. .    ,   .,,   ,...., ii;,   , ;.'   . 
ground tc discern the r^ds ci' inrn^r;, -»nd   ¡i.du^ti-        ••-.'! i   ,--•..,'..   • 
and tc. adjust its  orfani ¡r.at i rr. arj a,.^: ., ..  ... ,iT ..w, r ,,,,',   ";

:.   j ""    ',.;'.: 

least significantly.    After at. ut  n:ly Li.iv -   v, MV ]   - :   •'•..'• '..',, ¡ '.', !.!:'!','' ', '"' 
aid tc industry dree r..»ed, tc l- -ff.-ctiv. ::.'i-.   t û:ti"   -",.'1  •'.•.', i 'j.', .'• .,'.' . "," ' 
willingness tc s^rvr in the a^noy udrJi.u,^ r!> •  it.      . 1-  '..,n. J "M   " 
realized, a corpe  of fully quoi if 1-1 pr< •:, üxUrll .r.(-'i.. -IT ".'.' 1   ;•'•!.., 1 i-V- ,-,, 
means at their disposal tc investigate, itiaaur-  and  j.   :•..,,,..„...;.  ;,,,,. ",,•'" 1*1. *••" 
and situations.    A phase was starts ir ti.- InstUut.-V n.t.-<i. «i-i-i   -V    '.   ¡ .»• •' 
lasted five years and cenv-rtt-d it,  ir: ,.ff.-ot, ir. w     !nu  •„• Ì, • ' ¡i ,j,   ,','•"' 

— Industrial Research. 

5.      This ie the story cf the establishment  -f Inlaw trial  i-.»..-uvi   h   ht u < 1- 
beginnings originated in a limited purpcac and a vmïueiv ,-u o ï ved e . 1.     \ " 

;     grew to its present statura thrtugn trial ur.d -rur.    flrhu<v i.e.- Li   ; ¡.\-. t t,e 
m        x    merit of its present organization - it is pr • -aic-ul» l-^ir^ iuliv •UîIWî-.-IU-   u 
if fresh situations and needa. 

('-'I'    'i.'t{,l;t 

i r 

»» 9«      It is to be remembered that all this fair.*- tr  \.nti» in ti.l.- »>, cui 
** because Lebanon has net, until wry recently, tn^ut induHtrluUy 

scientifically - th»- fashion was, ar.3 perhuts l'tlli   Ir-,  f. -  tLiî ;  in \.--r.a. el' lar*- 
nccncaic parameters. 

1^.    Therefore,   it wculd te quite correct 'u<   ci->x •    1 a1-  v.-   -r •.•.ni/-it.K 1   v ;' 
industrial research in Lelancr. -arr-ntì;.- hin.   .-.    r   •. t •   i.^U.t.:     Ll •   li^t'Vit..     r 

1 Industrial Research.    Perhaps this ct-r.truliz-^!i n    i  :•••['<-.ü- -n 1 • .-i-.-i • -. r. 
i advantages than disadvantages, aü  it has t- i.i:.   ¡-   ••. ;•:•.-. . xn- ri- t, ••• an. ; r;-.;> .;;;••.: 
; the potential tc unde'*tali'- wr.at*v»-r ^.fand»-!  1 /< ,'r-*r.iv ntitiu-';.  r i-unit..; »'.!.;i.t, 
i indicate cr require..   The Iritìtitute is d-sJf't-' • :tn-i ir:aniz. j  In M H.•'!.(;• I' !,' 
I enable it to practise six main activité : 
1 

I (a)    Tf>chnicc-îccnc».ic feasifcílity ¿t,:nìi-1; • i' n-w  It.òAclrj  iròtujiii.,: 
raw materials suitability ir.veetii?ationtä; 

(b) Testli^g, calibration and star.darii«:.ciii >n; 

(c) I>sign of industrial planta and ü¿- '.'r.t-lz-'ì   •'. r n-ii ». ¡t.,-j ' rrji- • i-Ir.*-;- 

(d) Operations and uar.agen.ent of indUi.tri^L  t.i.u.?.;, 

(ft) Technical aid  tc  fxlatir.¡:  ir.du^; ,.•;. 

(f)    Applied scientific r'-sfur-îh   ..I' ;--J. '.•--:•       i.;~:  •.-:   ' r.%-;•• .',   ', 
industrial development. 



Jl.     !n the-   !'ir:;t  thre-r- cf tr.es- activities,   the institute has registered quite 
rr.|;.arkul:l^ achievements net cr.ly in ularxn but in the Arab regiens  cf the vicinity. 
•'uli'J  }rc rcajer industrial feasibility studies   have been dene in the last six years*. 
a national system el" standardiznticr was designed fcr Lebanon and is  new legally 
instituted ar.d,  practically,   executed by the  Institute-,     Physical,   chemical 
:nat<-rials,   electrical,  arila und r.etallurgical testing facilitit-s are fully 
utilized by public and  private sectors and are in a steady process  cf growth. 
specialized large projects using consulting engineering services, like grain 
silos, city water systems, soil foundation studies, ceramics manufacture, liquid 
petroleum gas bottling and distribution, flour milling, vegetable cils and soaps, 
are but setae examples of projects fully worked cut by Institute groups of 
specialists. 

12.    In the last three of the Institute's fields of activity, achievement has been 
modest and sometimes, as in the case of management and operation, quite 
disappointing.    Experience has revealed that ir. this sector financial conditions 
and size of the average industry unit, as well as the over-all technical and 
business atmosphere, are not conducive to the advancement cf modern management 
ideas.    After all, mest of industry is small or medium-sized, and it is thought 
that a technical aid pregranane fully paid for by the State would, among other 
certain benefits, be an effective means of introducing med er n management and 
operations techniques.    A proposal has been put forward,  framed by United Nations 
exports, for the establishment of a small industries institute, which would, 
together with a programme of technical training and marketing services, sponsor 
at the Institute for Industrial Research a technical aid programme to industry. 

15.    With the establishment of NCSR, the applied research activity was intended te 
be greatly expanded and enhanced, such research being of basic character to 
industrial development on processes, materials and products. 

14. The tentative conclusion has been reached that sponsored research in a 
country like Lebanon could not be an efficient means of transmitting medern 
industrial know-how to the main body cf industry in the country.   Seme combination 
cf a technical aid programme te small industry and an applied scientific research 
programme, both completely paid fcr either by the State or by the State and 
industry on a crmpulsory subscription basis, seems tc be the most effective means 
of transmitting the benefits which a well-organized industrial research unit 
could give to national industry.    Feasibility studies, testing and calibration, as 
well as specialised industrial consulting engineering, cculd be made to run en a 
sponsored basis. 

15. Internally, the Institute for Induutrial Research is organized ir.to two 
research departments and me department of finance and administrative affairs. 
The heads of departments are the first assistants of the Director.   The research 
departments are:    (a) the department of technology and engineering* and (b) the 
department cf economics and management.   The first is currently by far the mere 
important.    This department ìB organized into divisions, and the divisions into 
units of research. 
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Introduction 

1. Cevelopment of applied research has follow^ the same dKvntr.-iLL-, .1  .ntt.-rr 
In Nigeria as in other countries of the British CYiuBonvealth viti ur ,lT.rin 
economy. ' "*-' " 

2. Since preduce emanates from small holding rather than frur rl'-rti»t in-,    M. 
primary function of the first group of JcvernmenWvnrd ir.stUut.-u là U -î-'i'f'i, 
a suitable quality for expert.    Thus, for pre due.   cor.Lr^Urd ty t.ii- .Vai-K. Lit<l- 
Beard», e.g. cotton lint, palm oil and cecca, separat»- institute ir-«-at. «ñi.ur ti,.. 
raw «ateríais carry ct*t research and rout in»- testing. 1/ 

5. A second group of Institut es direct« ita activities to lmprovir.rr:L . r j-r-ducti 
for hcwi ecwwfitlcii; thus, there are institutos for th» prediletti n ^r nniiwil -ud ' 
human vaccines. 

k,     A third group may be called that of service institutes, nhmr runot.li.nB w«n 
onl^ recently defined and expanded to include appliul recearch  tr.il d#vloiu-nt. 
In this category may be included the Fisheriee Research Hervice urd For» at lYcdM"t: 
Research. 

5. The tempo of industrial activity during th« pr*>-indeptT.d»'n<v p^rl-ii ti' 
internal self-rule (1952-I960) brought about the establlehnn-nt ^' an Institut.- a 
Applied Technical Research, following the rttenraendation of the MlwuJnr. t>-nt i.y 
the International Bank for P.-eonrtruction and Development    (IBI-P) in !'/,'>. 

6. There is currently a strong feeling for th* ee-trdinatlen n' r«-B<urc:h ur.il 
development activities in Nigeria, and discussione arc t^ine ^«-M U, thin <rvJ. 

A.    R^sparch .policy 

7. There is currently no central research pclicy,   A iitat»-ment on l'r.dutítrluL 
Policy, published in l$Ch by the federad Government, lays »-mphunit! en th- 
establishment of industries based on raw materials available lomlly.    The 
difficulty may be appreciated ty examining the political situativi-.,    ili^'-ri-.. Ii; u 
federation of four governments, each autonomous in ail asp^-ta f-xc-.ft 'l':i"i-n<:*- H.IA 
foreign policy.    Each of the goverr.mer.te, tht'refcr*.-, 1s r<spoi.s:itl" i'< r uli r.r It.-. 
domestic research and develepment prcgraciLt-s, acrcetim^s  in ctmp» ti.tl.cr., tut 
nevertheless conducive to an over-all pruínas. 

»     Ministry of Commerce and Industry, Lagos. 

1/   The Institute for Stored Products Research alto has branch*« iceat«! at ports. 



In addition to this  situation,  I-iberia has  been fortunato in having five 
autcricmcus univ»-rsiti-s   in recent times, with facilities fcr both basic and 
applied research.     Recent developments in the field cf nutrition at the University 

.-. f Iludan, and in industrial engineering at the University of IJsukka are 
significant. 

').       Development policies of the regional governments,  as with the Government cf 
the Federation, are carried cut mainly by the Ministries of Trade ¿J and Industry, 
and  cf Economic Development.    The federal Government is the sole authority fcr 
immigration, fiscal incentives ana registration of business. 

&•    Regional government operations 

10. Each of the regional governments has a development corporation and, in certain 
cases, an additional credit» or finance corporation for directing entry or 
participation in projects previously examined by their cwn experts.    Feasibility 
studies, documentation and technical information are primarily the function of the 
Ministry of Trade,  although some cf the functions may overlap.    The development 
corporations have attracted industries to their respective regions and also 
financed such industries as a multipurpose leather works factory, and factories 
producing glass, furniture,cement and textiles. 

C.    The Federal Institute of Industrial Research 

11. On the federal level, as stated earlier, the Ministry of Carneree and 
Industry carries cut the functions of industrial promotion, feasibility studies, 
decumtmtatien, technical information, projects appraisal, industrial extension 
service, administration of fiscal incentives and investigation of applications for 
l'-ano to indigenous entrepreneurs.    In addition, the Ministry has responsibility 
for the Federal Institute of Industrial Research, which is a successor to the 
Institute cf Applied Technical Research. 

Li.    .* nucleus of overseas consultants, an industrial adviser and an under-staffed 
imUcencus unit receive overseas visitors and maintain a skeletal service. 
¡kVHver, it is apparent that as the Institute of Industrial Research progresses, 
ac will its share of responsibility in relieving the Ministry of scse of its 
present functions.    This is particularly the case in industrial extension and 
pilot-plant studies which are described belcw. 

15.    The Federal Institute of Industrial Research was established in 1956, and its 
functions are nere exactly defined as follows:    j/ 

(a)   To carry cut basic research into the raw materials available in Nigeria 
for use in industry, and the processes which can be used nest effectively to 
convert them; 

J 

'>/ 

Tr Eastern nigeria, the title is Ministry of Commerce.    At the federal level, 
it ie the Ministry cf Commerce and Industry. 

.Annual Report of tho Federal Department cf Commerce ard Industries 1956/57 
(Federal J,verrjr.ent Printer, Lu^cs",  I95A). '" 
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(b) To carry out pilot seal» trials of DI-CV ^   •   ,-       *   • 
tc be technically feasible; P^ct^-a   -cut,ì   !: 

(c) To calculate by means of larger -calo t*«t,    ,     _. 
Viability of such prc.es.ea if estaUisl^en^ •«U •r ' ' l"' ' 

Financial provisi• *nd site d^ir^t 

„„^    v*    í^,í"t prej-cis oi national importance.    Rpveru*» i* ^n. 
£T& was realized in I963 from "fees for Ls+-7•   <•        1 1:    aKut 

furniture", testing of samples and sal» of 

» 

|\< 

15.   There are four main buildings on the ¿2-acre oif* i• »,* «  • *      • 

iniuiaiiy planned, has new been completed, * 

Research and development at the Federal InatitutJt/ 

Fisheries Division of Eastern Nigeria. y 

17.    Interest has been expressed by a comercial firm in th.! dr-vt-lcrn-nt u 

S^?•!   ï fVï^î hM a Capacity of one tcn P« «tay.    L«rir<j th.- .. of the lean, scientists frcm the Institute will have accea* tc stu.lv J tu 
and to carry cut any extension work required. 

ÜL ?Sïïf J?"?16* ^ WhíCh 8Cme Prc2ress has teen made includ, nulp :.r,J   fiiE.,r 
lí ?vÌ Îîoî   ìfr •"! eUinea CCrn 8talks> protfiin ^rtificaticn of starchy íwda 
by the utilisation of soy-bean flour, production cf domestic net vat«-r W urlar 
energy and ceramics* 

19.   Tests and analyses have recently been carried out on a viri-ty n' sumM-n 
7' APr0tuC T' 

includinS sHt# lccally made orane* equash, cru-i- cult und ;>ojUry 
lBZ,\   The*n8U*ute *eeps a library of 3,565 volumes, ttr.d operate u r^ctr/:^" 
service.    Close liaison is maintained with Buch ovrspas t-stablir.tjmr.tL ue th.- 
Tropical Products Institute in London, and with local scientific associations. 

1  Li..- 

t'iLd 
' r/rr, Î 

For further information» see Ar.nual Re^ rt f »he- F<-d-» 
Industrial Research 1<265/Ck. •-lllch.vi by F-h7i I i:hiL 
and Industry. 
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D.    Timber utilization research 

¿0.    The Federal Department of Forestry Research,  formally concerned with basic 
research and silviculture, now operates a division for timber utilization research. 
This is a welcome development for the furniture industry.    Seme of the functions 
of the new division are as follows: 

(a) To find uses for timber species, other than the better-knewn varieties, 
which are growing to acceptable sizes and quantities, but are not being 
commercially exploited; 

(b) To demonstrate timbers that can be successfully used for specific 
purposes in lieu of species that may fetch better prices when not so utilized; 

(e)   To carry cut feasibility studies of a number of timber- and weed-using 
industries fer the benefit of entrepreneurs who may wish to establish such 
industries; 

(d)   To encourage silviculture in the light of results of applied research 
and development in the field of forestry. 

¿1.   This division already has established considerable contact with the weed- 
using industries  In Nigeria and hac r.< t only examined the possibility of en 
extension service in the seasoning of wood, but has also answered a number of 
overseas Inquiries en the peeling properties of Nigerian weed.   Close liaison is 
maintained with the Federal Ministry of Commerce and Industry on all natters 
dealing with the exploitation and utilization of forest productJ. 

E.    Fisheries development 

22,   Another aspect of independent development is in the field of fisheries, «here 
licensing of trawlers is new undertaken and positive steps are being taken to 
premete the establishment cf fish markets and fish-based industries.   The 
Fisheries Research Service still carries cut basic research and was associated with 
Interests cf the United States of America in a recent project. 

F.   Conclusion 

2J.   In spite cf a medest beginning only eight years ago and a continuous change 
in the directorship, ccmbined with the lack of trained scientific personnel, the 
impact of the Federal Institut« is being felt by Nigerian industry*   There is a 
growing awareness to the need for establishing a national standards organisation* 

Jh,   Uck of cc-crdlnatlcn for research and industrial development programmes may 
¿cad tc duplication of efforts and the wast<* cf both funds and specialist r 

personnel; alsc, there cculd be a diverger.».«! of goals. 

* 

' 31 

« 

25 An answer to the Kigerian situation might be found In the establishment of a 
national research e cune il.   The council would be responsible for policy and 
direction, while an administrativ« body with technical personnel would effect the 
desired co-ordination,   riscussions to this end are new progressing. 

-JtuC. 






