
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


122 

IH 
122 Ili li* m^m Méì ••• 



fN ft9k 2-ZJB   • »-* r    » o 

8PAr:r':v::3iB 

UHITH) NATIONS llWHTRL.l 
DEVTLOPMENT 0*G;jíIZ,'.TIOIi owv 

i 

1 
Diatr. 
v .>,HlCTh> 

UNIDO/iffD.V 
' Mov*ib< !    WT1 

ENGLISH 

THE CO-OPERATlOii IN THE HEAVY ENGINEERING INDUSTRY IN RCD 1/ 

I 

Préparée1  byl 

M. Cecfcz 
Senior Industrial Economist 

rnd 

D.  Tosi 
Industrial Economist 

T heran,  September  1^71 

1/    The views and opinions expressed in this paper -\re those of the authors and 
do not necessarily reflect the views of the secretariat of UNIDO. 

id.71-0376 

i 



1 

"ru*  Pr  f.ir» . ri' ,in<3    ";!' »ri' pr» non'   r *p< r' 

« 

: '    . »,.   ti * h 

ü ori,'   'fu-  TU»' t'*. r 

•p.    111      -i   nun. í 

Phi»  report   cornista  of   •hr*fc  pu"1-.     • >r••   i       > if '   rr 

tht» probier,  of   le <:.*tic r. ti   di.jtrihuti   t.     t   * r ^   tw.i'.   '<< '   (r   e 

countries.     Par*   II  ( (.h^rtwrn  '   ' i      •• r»' • rr,ni »i'l   devisi 

et' co-operat r.,n  taeed    ii  •hta«  'wu/t   pr  ,i<    t; ,   wt.il«   I   r"   111 

provides  a tentative  out lim- ri   th«  ir,.-« i » .1 i. »i ,1    trr ww -<* • .. ••• s   ,n1«r whi~r, 

effective  co-optraticn   -a,y   te  pensil le. 

The  proti dm   or  lr.calK.Tial   distri hut i.ir.     t'  t1..    •w..lvi   1"-   pi <  n.cte,   which   t   r" 

the subject mattar  of IKrt   T,   is    oncer, tua 1 1/   ikir   t     the  prdli--   <M   .lTici«i.t 

allocation c.f  resources under constraints,   with  ucatior,   ir.  apace at-  -i   ; urther 

variable   in  the  syetei.:.    There  i;  a  f.'.andari   b. dv  >f   n^rionn« ìoal  pr gramrin*r 

techniques and  computational  al^-ritrura whi-:r   » ari  often  b»    .M-I  •(   hanJlt   such 

problems.     Evidently,   sevtre  limita  ione   of  ria ti  did net    .llw  th.    >xp<*r1c   to   ust 

these tcctaiyuot   of analysis vn*   they   !iad  t     i ak •  resort   te   sot,,,   alternativi 

"rough-and-ready" method to  tackle this proti»jm.      tale  th. ir appr» ach has  sowie 

novelty,   it  is  based on very  limited  information and  is  .-haracU-rizcd 1$   a somewhat 

ad-hoc procedure.     Consequently,   the resulting solution  t<   th»   pnt Kir presented 

in Part  I  of  this  report,   cannot   be considered  operational.     Indeed    it   n-  not 

even clear that  more useful  results can  be  obtained  by  following this approach 

further.    Rather  than further -.1   -oratiti    lo particular  appr. ach suggested by 

th'   experts,   it may be more worthwhile  to proceed -ilon? the mor»; conventional   line 

of analysis and develop the required data base for that. 

The analysis presented in Parts  II   \nd Til of this  report  's relatively 

independent  of the particular approach  rjuggasted in Part   I.    The analysis  in  the«« 

parts is largely factual,  though the lack of information often forces the experta 

to use impressionistic data and restrict  their    nalysis to a somewhat general   level 

without being too specific.    Nevertheless,   Part II of the report succeeds in 

presenting a comprehensivo picture of the twelve engineering industries,  drawing 

on all previous studies and field surveys.    This could provide a valuabla starting 

point for discussions as well as for taking practical etepe towards T?CD co- 

operation in the area of engineering industries.     Part  III which deals with  thu 
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The  projects ran   U   distri but. .d either  in  on-; phaso  .T  in   twe,   or several 

phases.     In the 1 "it tur caso  th.   distribuii m carried  out nay   balance- :\ny  ovor- 

tllocition  or undi r-allocati on oí' pro,i.••te   among the incuber countries  occurring 

in  thi   first phase,     Tf,   in  spite  of -»hot,     there  io not  on  equal share  of benefits 

'imong the member countries,   some  schei.»...a   for comp on a.' tion h'Vo  tc  bo worked out.   Tho 

possibility if putting into  practice  those  criteria requires  several  prior conditions 

to  It  satisfied,     i'aus,    1 more comprehenuiv    way  ef drafting tn<   multi-national 

projects  has  to be  followed,   proper accounting  prices have  to  be determined in 

order to  carry out   the soci il  evalu ilion  of projects?,   Hit   r-tn.."U3tvia.l   I   bJ   e h-'v. 

to   be  compiled and  ¡in on.     The experts  recommend strongly  a set  of rational  criteria 

for project   distribution  baaed on auch dato  because they load to  an optimal  result 

which will   allow e .en  i-fCD Otivornrnont   to   ascertain more  clearly  the benefits  and costs 

of oo-oper; ting in ROT undertakings. 

Howovor,  in case the  RCD is not  in  ••  position to implement  the relevant 

recommendations,   the report   suggests proceeding along a  rather special  method for 

the  aake of immediate action.    This Method  can no doubt  be  further improved by 

using a better and firmer statistical   bsac  than is available   tt  the moment. 



1 
4« '•'    'w. l7     ¡i     i   . 1 ¡,    ,.;i   i   T,.,J   |,   .        T.    . .:) 'Mi'.       r   ri  ;,. .      t      n,'in<riv 

triduo4 rv   •„ t   :UM'I"I   i,«j.-  '.    . .,    i,    ... •     ,"    r  wi   .    ;    -¡ , ^   •        ,   ir    »    'ini     : 

''.   r  r1   ri.itr   r      ,•   -1    lt    ,i ^-,      f  ,jr,,¡,  r . • i • r   t   r    •  - •>. r ,4 o •...        K     r   , • i •' 

r:ph • -1/  .s   thit   ti'      •'-or, ..r-ti <rnl     rr-^i,. ',. , i     1   11.     4w..lv.   pr  j..< 1 M   m   linkvi 

MMI    •lr.t'.r v¿xi.3t iiy: v'iií'ir..    i    ,    ,,  ... i;it:    4 . <..     on  i   MHJI ructi   n,   t' r 

*,h,      v :rill   i.vl   . .f     ..paoit.y   .'ilio   ti   i.     i   it,     wh.-l     ...njui. ..nn. -  Ov ot   ra hi., 

t     b<   r.tiH.'d.     '>uo   1'.   tl. •  pr   ;.JII<   .n, .      ,    ., v- ] ,p  oM     •   ih.   M.   i-u • j inr inda.-;4 r. , 

th..  exporte  " urn  u   i.hc  ct^lwi H.  »r. a  o--. -t • r. • M , r.   ; uld , nc x:.pi^ ••    .  wl.,.l' 

•spectrum  -f postuUliti   o  -  el .nini.   viti,  tr »Je     rr  -foment:,  ".nel r.*roL  ¡ie 

,-uar .ntcoi;   for Bern,   coda,   ii.tr.   .rranf",.;   .ni.    ir.   delivery  .'1' ir.iv.rr.urii -te ^OJG 

'ind  componente,   tui cor.4 riot mr,   divi: i or. ; f v;ork    .nJ. sp.iciiliz.'ition,   and   finally 

up  t.,   joint   înv.-Bt'.ei.t    md  setting up  of  join,   predi.e4 lor.    i.rraruremen'.-.,   inMituti. ne, 

ote.     The- main recomi.iendatier.tì   ire  aü   f liow.-: 

(:i)    T.e  roper"»   on  the  diesel     If trie   loo >r,, t lv^.'  f. r r.ilwiys   in   Turkey 

id  fluititi..  t\. r ?('Ti  joint  produo1 j..r.,      Th..  report  rc<'o':¡re¡;do    ;   lar. o 

co-oper'tn n al   arrangement   t. tw. ..r.   í «rKey    ind  pakist m smarting with a joint 

design centre,   nanufaetuia  uf eoi. .p.-nonts   for  locen.otiw¡?   uni  th.   production 

of Bhooting  locomotives.     Th.,  co-eperational   arrangement  can  be   extended to 

the production of railway wa^onr,   or equipment   for railways  an     a  joint study 

on  the   electrification of nil ways  anon/'.  -11   three I.C"   countries. 

(b) This report  proposta  th.it   th. production  of nvrine diesel   engines to 

approved :,:•  an .ÌQT joint   project.     H  also  proposes  tint  iction  should bo 

taken fcr the  standardization of diesai   engines  ind for t!ie  diviöi   n of wv rk 

among existing piantò  and pi- jvoo'.j   , v..  ...aint .in       t.i^h 1.   ol   of capacity 

utilization at  competitive prices.     It   is   further recommended  that   the 

possibilities  for  further co-operational    .maniements in the production cf 

various components  of diesel  ondino •  and the sub-contracting with  other 

spocializod firmu  for ¿omo parts  for dic3^1  en^in^s  be explored  in greater 

detail. 

(c) Tho UNIDO experts  came to the conclusion that  the RGT countries  are 

suitable for introducing the production of hydro,  stein ind gr.B  turbinos, 

gonerators,  large transformers  and . ther equipment neceeaary for building 

power stations.     It  is proposed in this  ctudy  that a júnt  feasibility 

report  for such production be prepared after the three uovornments  declare 

their interest  in this sphere. 
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i Jv    Thia   rop<. n   finds  th   •   th>..   j.r  ijc*i >n    f industri   1   vaivi;, and   t.h' 

pr< duot ion   of  purips  •.mi eonpr .   -  rv-   to.oth>.r with   j-i/ripd   f   t   « h> ohemio   . 

industry   Tu  f!uil;tt-L.  f >r   o— a...r T i 'n il    rr ta^^n- nt ^   .ro-L.r  th '   irt   furpotü. 

ÌTilurpria.     '';n.mu. 

;.1    "ther  project« 3u h   .E  con in f up- S    nd  t'ilt.r..   ' u   Mu    'hunii • .1   industry 

tnd  th    product i >n of boi i ::T3 ,   ¡restare verein  'rod  .-n^n h , '• 11 T^   ippliinci,« 

arc  lirg< ly  diriO'V.-d toward   th,.   dor.ostio mrk^t   and   th,   «r.d.     rr ingemun+t! 

. unong the  Rfi) countries t ••   baiane  ùy.r  òS cpoiiy   a^  in:;t   ao K.~;   lur.and  '¡r 

roc upended.     The production  of  -il  drilling  •'.tuipr   r.t   io  r.  t   r. eom.T  r. rt.fi   (' r 

the RCD rogion,   while production     ¡' oil   refining  ^uipp^r*   .: m  t.    included  in 

•="•   future   pi- j granine  for producing  equipment fir  the    -.homiool   industry. 

(f)    In addition to the iwelv    pr jcctE  m the  r._v• ••rt,   further studile   m  th. 

establishment  of co-operational   arrange, lontc in thu  pr. duct un . f agricultural 

machinery,   rischine  toóla,   lutein. • •• ivo   induct r.y  and  vari.is  nvchin^ry   for 

processing industry are proposed. 

5. In proposing 'in organizational structure for the oO region suit fib 1 for the 

proposed co-operational arrangements, this report takea irto -^cc.unt that its nor 

supra-national  character should be combined with its effective  functioning. 

ROD has  developed an organizational  fr jnowork concis4 in^ mainly of inter- 

governmental  bodica while thu regional non-government .1   and private businuss 

institutions  -i.ro  lagging behind.     In  the report  it is  suggested  thit the  ^xistin^ 

organization  of RCD CDuld be improved by strongthor.ing   the  ROD Secretariat  with 

technical staff to meet the new taske ragar ing distribution    f projects  and 

co-operational  arrangements. 

The report  recommends further that   the various bronches    *"    engineering industry 

bo organized within a rather flexible structure reflecting the  technical  and 

institutional  peculiarities and the  stage.;  > f growth characterizing each branch. 

It encompasses:   (a)  tho RCD Joint Purpose Enterprises  Scheme with suggestions  for 

its improvement  by onlarging its scope  to all co-operational  arrangements. 

(b) A Regional  Board for the heavy mechanical industry  os a co-ordinating and 

advisory board among the lirge heavy  enpinejring factories  in the ÜCD countries. 

This Regional  Board could be a preliminary phase in establishing the RCD Heavy 

f'ochanical Corporation,     (c)  If an MIT) country decider  t.-   prepare -  feasibility 

report for heavy electrical etniipmunt,   it  is proposed thj.t  •:. preparatory Committee 

â 
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T-f'    ni I'iJ 

urpiie  of  ti.i-   H.i!^ 

:.   »ht    ' -.£-. iü  if' H,  clfc^isim  m, .de     '    the   i( th   3e;;Pior.  cl'  th.     , azionai  Planning 

''v.ricil   et t.hft  T'u,   th»   ';rn Secretariat   roque.; t ed  th^  '¡NTI'O t.-   prepare  a  -Uudy en 

M-ï;WV  ^.r'ineennp   md 7U.ctrio;l   Tu e.:try.     ¡'ht    ^rrelay General  oí'  the RT>,   hy 

îtt^er  rf /é   .lal.v  :H>>,   had   forw- rdod   -to  'INII/   Mcaaqu trt„r.;,   *Lc  ft llowinp Terris 

' í   kei'ference  which hid  received  th>- < lüHjarrwice  oí' all   t,,.-.     '.hree GV'Verr.iner.tß 

• 'iric<'i-u -t.   ; IHM    Api end ix   I,   Annex  I) 

In   • T'-ordojTX   wi*h  fhiñ  rique-M,   ' :M í)>'    . eridquan ITS    Vienna,   .;unt   a high 

i tfi'-i.il t   fir.   V*Rk,   ,t   A'l^ut'.t   1;'-;,   io   di.aauüB   'lis  H'J.J ct   wi Mi  the   .ìo'D  .decretar«' 

'nierai.     As    ¡   reRilt    f  steps   taker,   ind   '-ont-ac-1;; M;.-,       -Teh   Desenpt ion  for   the 
f'irst   ph-He   ni'   this   = '   d,v  wis   prepared,      lu   tnr   ad-   '~>es-Tiption,   waich   was   approved 

v   Th>~   three    'ovorrvaert;;,   the  main  t¿.-;:s   of  the   otad.v   are   icfined   ;.i   follows 

, Annex   II):   - 

"'"'"'  prepare .-t,.:uie.ò  or;  the   resio     1   winch   the  three: participatiritf 

e.untri a:    'Tp;n,   Pakist   n,   i ^rkt...     ••-n decid»   on  the location-ai 

dist ri hutii •.  -.f ¿riven  pro joe4     and   or   the  nrioohanisn:   l'or   suitable 

eo-operatic ':  urr ingénient;;.     A   too;..   ;o:isi.-;tin^ of 1 Le    earn  leader, 

an  industrial  economist   and   idditicn-J   consultants  ay ir.ay ho 

required,   is  r quested   tr:   - 

1.     eotalli ;ih criteri n   f,r ¡r.aori-location of  industrie'-' in 

tru  .ici'iter  rountri -c, 

e     ovliatc the vialim,     t   1?  projects  (mentioned  in the 

background  information)   fror.  tiv  standpoint of establishing 

c o-oper .tion..l    'rraivrer.uiits , 

}.     study  the nt -haniar,  and  +h--  suitable nr>.\iiiinational  structure 

for co-operative  arrurv'oment..J. " 

1 
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2.      .'3ackground to  the  c]tud,y 

Two '.'NIDO experts with  asjign;ientß  for or^   year,   arrived  ir, Teheran   it   the 

end of   jopt amber  l)'¡<>.     During Cr tuber and  ilio   t oginnin,;;  of novellier  thev  firstly 

made sonic maiily  fact-finding visits   + c  tl... relevant  Government  authorities   in 

Iran,   Pakistan   'nd  liirke.y  "» c  collect  necessary   statistical   information  and other 

data for  their study. 

At   the end  of the  first   visit, to   the  í'ofruor Countries,   on the request  of the 

Secretary General  of the  ROD,   the UiJIDP Exports   started imrr.edialoly to  prepare  the 

Preliminary Report  on Heavy  Engine firing  Industry   in  the RCD countries.     The report 

was submitted to the RCD Ministerial   Council  held  in Dace,,  in January  1971.     In r. 

Joint  Communiqué  of the  fiinisterial  Council cf  the  RCD regarding the   UNIDO Study 

the following ;¿t:.t «.»ent  was  made: 

'"M.     The  Council  reviewed the  prepress of  the  study  assigned to  UNIDO 
on  the feasibility  of  establishing ROD Huavy Engineering and Electrical 
Corporation^}  in order to evolve an integrated approach wherever 
practicable.     The  Council noted  that  UNIDO had appointed an Experts 
(Group for  this  purpose which hod already  submitted a preliminary report. 
This report  w.ae  now under th..  consideration  of the Member Governments. 
The Council  noted  that  'JNILN'1 would coMpLjte  this  important  -jtud.y   as  soon 
as possible." 

This Preliminary Reperì   is attached to this   Final Report.    A lot   of background 

statistical informations  on the RCD countries are  there recorded. 

The  3tudy of tho WNIDP Experta was  partly  affected bv  the main scopo and  tac 

functions of the  RCD .Secretariat.    The. RCD is  a  np^cial kind of organization: 

it is neither a multinational  integrated economic  area,  nor a customs  union or a 

Common  Market.     The R^D  is  based on  joint   ».ctions  and agreements in various  fields 

of economic and non-econor.ic  activities,  decided  in common by the three Governments. 

The RCD Secretariat  is not  a  decision-mokim/ body  in any  problem cr iS3ue and does 

not have at its  command a technical  staff l'or analysing economic problems.    Therefore, 

the UNIDO Team could not have any substantive counterparts  in the RCD Secretariat, 

f'oreover,   in contacting various  .n3titutions and  the officials in each  *?CD countr; , 

the UNIDO Team came up .against divergent opinions,   especially with regard to the 

contents,  methods,  and perspectives  fcr co-operation in Heavy Engineering Industry 

in the RCD region.     Although the,3e were mostly  personal opinions,  they nevertheless 

addea to  the difficulties already encountered in  devising practical stops for 

co-operation in Heavy Engineering Industry, 

* 
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"'...  '.<M'   io   !3 ' ili   in   its   initial   ph':S>.   cf  'io va i ip ant .    .nib.    la.aài  work  at   *!u 

rovernjiental   levai   has  been  arm is  b i:;,-   i or..',   the   ìnciuotrK.i   l'i rrn.:  ami  butsinucs 

•,rr: \nizationn  p-. rtioal ,rly  ir. tiie  privata  y.ctor     re ne'   /• i    -ufficienti.,-   invl-od 

in   thj  -ctiviti^s   of  tut.   !(»,,.       ;,„y    .re ¡ut    'imu^!i   in  ;    u..i-t va th   ,-:oL  ether, 

further there    ar.    no  orr aniz:4 ir .   1 (   y.;-:  .¡.-.1    ••.,-<   , th. r  arr !>:v:: onta   to  ¿start 

jraetical  eo-cp^raticn at   tin.   1,.-/_]..     It   ia   air   iinprcsiot.  ti.' 1  ••n.: busin.:.-snon 

-jra  waiting   for  appropriai,        .¡airea   ¡Y.;¡r.   ^ ] e   tir.:,;  >>'• r'va, r. *,;-;   to  support    tnd 

vtir.ul-ite tr-3..  through píT O0--J,.,T   !ioi..     3o:..c    ..f   'he  txirjtii^;  f  eilitiea   :.nd 

-ì/Tooinonts   ai.tr.ng the  VP countries  rof,'rdin^  ta     joint  int, rpriseß   .rt. renana, le 

jid  uuit'.iìle   aß  a.  .virtinr point   :'or Co-operati ,i.,   MIIM.V   the  postulat*    of  tho 

n .ari,/   equ il   flow  of t'cods    J.ion,;:  th.    hC.a or.un tri <    ,   -a al;;   .;.p.nl   .-li.: tri but i. n     f 

benefit:;,   exchange   •-ii'î  s'-L  cf i^node  Leu •; d     v. world    ;ire,:l   prient ,   :.r interlineo   of 

quality according  to  int urn.ition >1   ft inmrl,   and   ¡=c  on. 

3.        Or. available   documents   and   i.,ta 

\ccordiru,  tc  the Terms  of   îef'urence  and ttic  Job Description,   th.. :iHIDr> Toar 

should work en  the   basii.;  cf y. .••nihility   imports   for  th    twelve  -a.nvu-ci,ntioned 

projects.     The  Regional  Planning Council  of Rd)  entrusted   'he prepar-tior.  of  these 

Project Reports  to  the relevant   countries   a  fow years  ago.     In th.-  boi inning cf 

r>71   only six  Project Reports wtrt  available  Tor   the <mu/' Exports  a.; wall   '13  one 

''oasibility  Report.     Purine the  t'irot viait   to  the  hfP countries-,   the UNIDO Teo-in 

collected sonic  statistic il  publications ori  the  Development Plant   for each  country, 

data and technical   documenta  for projects,   and  other publications  referring' tu 

foreign investment   and development  pelici* :.     Tía.'  '",'IDa  ¡'oar  had   also access  tc 

ether é'en».r?.l  studies  and project  reporta ou Engineering anu ether  Industrios, 

which were  prepared especially for    'CD.     Faeae studies were maini;- prepared by 

Consultancy  Pirns  in Pakistan,   md  by Iranian Institutions.    The 'JNIDO Pjcpcrt3 

collected some  information  and dat-a in the  Chambers  of Commerce  and Industry   of 

the  RCP countries,   in Industriel  Banks and  3or.ie  private finns of e ici. country.   The 

Sports also  used various  economic  and technical   boeks,   PTi  publications and 

industrial profilo3. 



In particular  ttu:  following Pr> j.ot    n-portü  wT<J indu   'v il   bl„ to  th 

IfNITV' Tu an-   - 

1 

riti*; 

1. 

3. 

Prepared by 

Turney 

Pakistan and  Turkey 

\irkey 

i.oooinotiver 
Centrifugal   ind   ;peci ;1    'iltora  for 
Chemical   Industry 
Diesel    Inßinc.i  nnd  .Jiocel   'n^ineo  for Virine 

'1. .loilerp,   Pressure  Vosselo  and    team !te tinr 
/ipplicanruò 

y. toilers l..T7"e siae for  Ind f ower    t'tion 
t>. echunic.il    Iquiprient Turbinen and  ' ouplin^ 

"yatc.i 
7.       In addition,   the    tport on  "Power    quiptnent   il-.nt",   prep: red   by 

inistry of   icuno.ny,   Iuperial    Government of  Irin WIG available to 
'J'.il'v-' Team,     '¡'his   ''e.'isibility   .¿port  < ont line  dome dat-i rr.  ardine 
Projects  ifo.   ¿\   and       -   ¡otatin,";    lectncd     achinerv    nd Turbo- 
generatora. 

It should be pointed  out that  only three of the abova project-reports  can be 

considered  to oe usual  pre-feasibility reports,  other lack v;.ioua basic data such 

as major value-data,   amount of investment,   locntiona    factors,   etc. 

ilowe-'er,   for the following projects  falling within the ucope of I'.'IJX.   itudy, 

no project reports were available:   - 

Mo. Title 

1. >il Drilling   iquiptient 
2. Pumps and  Compressors 
3. Special Valves 
4. Puinps for Chei.iical  Industry 
5. Hotating electrical    acliiner.y 

and  lurbo-g'enerator (steam/gas—' ) 

Country to which it 
was entrusted 

Iran 
Turkey 
Iran 
Pakistan 

Iran 

'Yorn the beginning of 1^71  the 11 II Dr aperte started looking for these project- 

reports,  at  the PCD Secretariat and r?t the relevant     îovernrnents,  while at  the same 

time they also started to search for soi.ie other sources data regarding these projects 

for complementary information.    The experts noticed that the '¡CD regional  Planning 

Council had discussions on the 12 projects (at    ell as on some other projects) 

during the Sth, 6th and 7th  Cessions of this lody,   held fror.. I966-7 up to the present 

time. 
J 

L    MK r.ierged these new projects in one project 

with respect to the above mentioned report on   Tower    quiptnent Plant". 
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ine  '  ':• ht id  reçrilurly   two ..ieetin¿í3  ye.irly  and  the  timo «cheuule for  the 

preparation of th>; promeut  tepori  wat; conti,piously  bein,   extended. 

In auoh situation  thu Tew Leadur asked urgently  the ,;i:')   Secretariat   to supply 

the ^eom with tlior    project-reports th?t  \ TO 1   ckinp; aid wc  ¿ entrunted to the 

UivernmentB  for préparation       ilie    <•      ecr». tanat sent a letter to each one oí 

th*- three  countries -  Iran,   Turkey and I ikiatan,   -   itikin^   chein to  fulfill  their 

iblipritionb  ' mnnx  Ili,      :'J letter),   '.t   the lis*   meeting of the Committee  on 

Industry hold in   \nknra  from ?    June to  1  July  I  71,   Iran inforned that thair 

report will  be  finalized   and  circulated   in Ì,»  .:.     The   Industrial  ¡'ommittee   accepted 

Iran's Acciaioli.     Ti,ut,   the  «parts had   virtually no  data besed   an project-studies 

i->r those  five projeta. 

¡!ev«rthele:-ia,   the  "<\UT'''<   'xpert.; rvavt been  saca así ul  in collecting "   part  of 

the relevant data fror, other sources and   < n the  bat;ie   o:   thiò  they propose   some 

recormiandatione  for mo3t  of the project«,    ut  some of the conclusions are only 

explanatory  and hit hly tentative in nature,     rt wae  the intention of the VV.lr.: 

Team to #o deeper into the utter and propose some practical  lines of action for 

c ..-operational arrangements.    The aaci^ni.ient of consultancy firms/specialists had 

been foreseen for tht purpose. 

The    MID*   Team Leader prepared the  Terms of   ¿eference in    arch U71 which were 

approved by the    Ch decreta iat .and tae  ¡    D^ in Teheran for the recruitment of 

such expert-consultant Groups.    at the sane time,   the UHIU. Team realised that more 

ample preparations were necessary and that conditions were not yet favourable for 

taking immediate s'epa towards oo-operatio i.    The agreement    n trade and other 

economic polic   measures were not yet sufficiently concrete.    Airther the overall 

situation and some specific events taking place at  this time in the ¡¡CD region 

also affected the UNIDO in its agreement to recruit experts-coneultants or 

consultancy firms.    The 'NIDO '.xpertc were also  of the opinion that the appointment 

of consultancy firms in establishing practical    o-operation in Heavy Industry would 

be more useful and effective after consideration of this report by the three 

;overni.ientc   r.cncfcratd.    This approach is probably more practical in the present 

sto¿e of development  of the ;:CD countries and would contribute rauch more  to the 

success of their co-operational arrangeuantc in the lon¿er-run. 
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4.      Icope and   .tructure of the Report 

This W'.H  the situation in which the two ,rF''    "xperto had  to do  their best 

to carry ou:  and  finalize their study on time.     Vue problem of   .i.'   co-operation 

is so complex that it could not  be trickled exhaustively frou   .11  possible *jn<ñ   .=.. 

lome aspecto of co-operation have just been mentioned but not  sufficiently emphasised, 

'lowever,   a framework has been set up within which niore detailed works can be carried 

out.     Further studv and decisions should contribute to further practical 

achievements and implementation of co-operation 1  arrangements.     Therefore,  the 

content  of this report  stresses the n.oat essential  pre-requisites which  form the 

basis for carrying forward the development proer-unme and  the locational  distribution 

of the projects  in Heavy  Industry.  The3e will  include preparation of feasibility 

reports  for the regional project (Part I), Betting up and ¡starting the co-operational 

arrangement among the 12 related projects (Part II),  and the establishment of a 

suitable organizational structure to maintain the co-operation in engineering 

Industry in the lie,]) region (Part III).    ,>,ch Part contains the main conclusions 

and recommendations regarding the problem with which it is concerned. 

Part I of the report deals with the rationalization of distribution of Heavy 

Engineering projects.    A rather complicated system of distribution had to be worked 

out, because the problem has many complex dimensions.  Various alternative 

recommendations and suggestions are submitted,  in order to implement the 

distributional  Byster,.,   and to adjust  the organization of the  'ICD Secretariat to 

this new tasks which the distribution of projects nec.esaarily irrpliis. 

Part I of the report is divided into four Chapters.    The Chapter 1  is a 

general,  comprehensive view of the whole problem of project distribution in the 

RCI) region.    It illustrates the task of the UMIDO Team in the relevant field,   the 

objective situation of the projects,  availability of data,   the industrial policy 

lines,  the 3CD co-operation postulates, upon which the experts had to work;  the 

approaoh followed for tackling the distribution of projects,   the main solutions 

and recommendations,  including the type of technical assistance that may be 

requested from UNIDO in future work in this area. 

Tiie Chapter 2 deals with the criteria for distribution of projects, which 

represents the core of the analysis,    \fter outlining the framework within which 

the analysis is to be carried out,  this Chapter formulates the rules for singling 

out the projects considered viable for distribution,  as well as the rules for 

distinguishing between "pre-determined" and "discretionary ' macrolocations of 

I 
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-rejects. ]t is proposed tii-:>t tho projects lel'-rUd for <ü«tri ution ui on* the 

countries are t' be allocated iccor''ia, to a  in criterion fot Hstribution 

resting on the net social valuo .dder! created uy  th projects,  br aujuli.rv 

criteria for distribution are  i?• proposed, m order to .UK inlc .ccourit certain 

po-Jtulateu of Vu cû-oper tien stvt^no"! :  'V    .(-.ri:    .   j. ivenv-d, and ooi t 

technological recruirei.ients  f linkages ;.j.,on projects.  In order tr cope • i th the 

possibility that the cUstrib lion a project.. . ,'\ > not «meure by itself eruitable 

distribution uf  benefits for some of 1.1.: ..'cuber r-ountrie.; n rt &.\nh  in t!,e projects, 

a mechanism for compens tion hu> also been proposed. 

lhapter "} illustrates th», nature dit- and infornili on reauired in order to 

apply the rational criteria for distribution.  The ....tin emphasis is laid on the 

procedures for drafting thn multinational projects, which ..oreover will undergo an 

evaluation for the sake of lultinational distribution,  ".mce it is argued that 

proper evaluation needs of a set of "accounting prices" in order to price correctly 

the project-items, a method for calculating the accounting prices in the <'.T*  region 

is suggested,  other relevant aspects of the information base concern the 

construction of inter-industry tables, special investigations on the utilization of 

engineering capacity in the rHo engineering industries, on the import content of the 

engineering products related to the project.» beins distributed is ^ell as on 

transportation facilities and costs. 

Chapter Ù  contains an attempt tc distribute th« engineering projects which 

have been made available to tl.e expert.  Due to severe scarcity of actual project 

data and of other relevant statistical informations, distribution criteria and 

methods had to be devised in such  -/ay a:.: ' > suit the present level of information 

in this area.  T'tis is no more than a 'second-best ' type of solution with respect 

to the rational distribution ¡äyBtu.i already proposed in "lhapter 1. 

Part II of the report consists of four í'hapteru.  hapter3 i and 6 contain 

explanations on the specific characteristics of the engineering industry in 

developed and developing' countries and main feature3 of the engineering industry in 

the 'ion region. The experts refer to the fact thrt the engineering industry is 

facing many problems common to most developing countries which have no tradition 

or practice in co-operation.  In addition, they include a short investigation into 

the undsrutiliration of exi3tin¿- capacity which is one of the major problems 

facing the engineering industry, particularly with respect to several newly 

established engineering plants.  It was necessary to refer to the existing capacity 

of the engineering industry as it .trongly influencée the co-operational arrangements 

among the twelve projects. 
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'"   '*>'     •»»'     '••.p,«t        i  .pi   r tu*   ».r-eri*  «v   tjit.»   • h*    - .1 *-»»•% 11• \     f   ttv 

'""'"«•     r   1»r«     tr        Hif   J»^. •!(•  ,r'   •«    •*«* tt-i t «ttiii/        •    -<T   '    'i'11'l      rr   n#r«i>#n«. 

••*' .ri't    • »»      i-M   •      •    's      , r    i*   if    wi '   ' h.     .. t      if     •    \rt,i     i       ,••<!   ir« 

M'""*»'t "'   ••'i-,ti   i      i - i I ;M*<I   '.j       .  iln"M      t    •(• .r   »•   .fittT     ml   Unhn.c   1 

fin.iu, i.    »ri '«IN   l,"»,    i'f   ti.    ¡i*'    'T'    ruf. rip, r   ihor,.    p-r-  un-     | ¡cmiK 

l.>r*un*nt   ti ,ri.i,     i.*,   pf    «*. »   rptK.'ir,    •(.    .npurt-,      , ¡. ¡,.ir•      .r*' 1   ^tjd.y  wittir, 

t'i«'   l re: io     HK'   r^'./hlv   ii'if   • • <• '   ,;i*   rM-vM       rk< • ,   •#. hmr   1    UH)   inveatment 

'i:-i-    r«*ar<..n«   ih*M*»  pi -,.i»n ;.        u,   , i»,       n,   ,r   i n   u     r.-i. »•• '   in   tarn.-*    .< 

ro-Tp»r .-itio«;. 1    rri^t witni   it   ,    v<n   i   ral. -it   : i.f^'ion.-   urn   i cr( '•„ *nd   <i m« 

'n anal/elr.    th.    /nlilii     i f  '   »•  ¡,rrtirii   for   cn-of.f. 'tin.I    «rr .ridammi - ,  i 

exnertu  storte^ mainly   froc,  th.-   t*i*riu;,i.    nil  tcornwti   r-h r >- trri.-it ics    f th. 

p.o.iectu  and   pmce.nia <   to   4¡n4.   ir   ..^r.    convenient     n     fe«.;i!,J.    1        .jilin-   for 

oo- operiti mil  .•,rr.an,,e»ient  in  >hm    i      ro'intn .-a. 

The expert«  fourni  th-tt  th«' rijcnty  of   t. c   project«-   irt   initable   fur Co- 

operation,   auch co-uper*tion can  t UK   vinous  forma rui^ fro»   the  trade arrangement» 

and  purchase  (-uaranteo6 t.    ¡oint   inv.'jUcnt»  and   loint  prediction of #ood«. 

"valuation of  the^c   twelve projects  leo   th«  experts  to   the ^ncluaior,  th.tt 

there   are   i faw ether  industri i   fi el is   diu   suit'ible  for -•>.  co-oiorutional 

irraivre'lent  which are rei tte<< to   th«  twelve projects  md  te   the    eneral framework 

for  ro-operntion  in  -j,    , *¡ region.     They l.idicitc  in  Chapter Í*  sot.ie  specific 

branches of the engineering industry  that ;re  also nuitaoit  for a co-operations! 

arrangement  ¡nnong  the   '.Co countries. 

At tht end of Chupter  ) the n»ain conclusione and recommandai ion«  regarding th« 

cc-operational arrangement  amon¿   the  twelve projecta are aunv.iarieed. 

Chapter 1<. belonging to Part   II    í the report contains a short explanation of 

the factory affecting the organisational structure of :iCD.     In < hapter 11 th« 

experta explain and illustrata the preuent structure of WP and its relevant 

historical experiences.  The expertu  also emphasise the gap that exist« in 

organisational structure of the   :00-  at the inter-governmental level,   r{CT) 

institution« are beiivi developed to facilitate co-operation but at the non- 

governmental  i.e. private business  level,  hardly any co-operational efforts are 

yet visible. 
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'    '- -'   "«""   l"'      i'-»pt^ii?  '••     no   n;    ,  .suit   Li., or/   ni/  turni   jtructure for 

< -)-(.p«r.ati   t   u  . iaou(*GU(¡.     nhf   f -c,ora which   ire  «TuriaJJy  important   for r.n.y 

•iu' !    -r.'.-iiiz   ti   iKM   strut tur.   -..r.-  hi..,Mi :l . o,t   L!l   .¡x  sp-.oi/ic    ontext  ci   each   ..;" 
(   "ni'r. -       '"    Vpro    i;   t >   t ..• .u,.,,^,.   .. ,. a  ,,i.,iur..  ,,,.,,.,..<   ov   uu  oxperls 

•'l,,M!,M,!   u'!  'T- .' rit.r/  n» • «-    »hr.-..        .    ,>   ^-,   , n    lT>i        ^iimxl  struct n-e 

' Jt   «-V.1-"   .!.   /m,     ,nt!.   i,hf   initiil   Oí'   ..azn, i,,n\l   \\,n      r  t.'i:¡  .absent   ..;;. 

UT m^orem .       ,,.•  ojtp. r1i     •.,.  •     t        '!•,..; w5 n,    i |U-  existing  organization 

'-: ,      trtii • ilari/   tli. •     o, .un   i     !: ••i.i.ci   iu'    'o, „....ir.;.      a-'     ndui • r     and   tar   jcint 

•nrpoi?«    >i+erpri   e    cUui.:   .     Ï,;-  ;*fc:•>..   thon   tuh,.-    u,>    or,.poti,    for  vari u.; ,-r^upü 

f     n< ineo.-T,    retors   /laH •„ *c».omc-   f'o- rurion  j    r,\.jani.:.ai.ioti H"ICU  ab   azionai 
i!l!i,-"i,lior  l''     ' "'ducer.,   v; ri ou J  ro. ion J   or.ar< '¡>   <" ( o.,u it Let.   írilicann.c;  its 

ini.tim    i.d   thf poB3iy>ii • t.v   ji   f'urthfìi   xt.-iprovenent   .aid expansion,       'or starting 

:ii '  'i.ii.it-aiung c -operation in  the  en/çin, erirv ìnduntrv n.^iy additional  factcrs 

•ir.?  np^eas-iry,   ind  iti  tint;   stuuy   i  few   )T them -u e n.erUoneù,   such  ac   standardization, 

li l'anse^ .   debi(ns,   ot^. 

In the T-iBt   'hapter the «pertt  put  forward  their tentative view  on the 

lupportinp institutions which ,j-e  iikei\   le   ue important  f'cr 3v.cc«saful  co-operation 

in  tne engineering irdusxry,   auch  is   th^ lvj;kiu>\, systems,   soi.ie co-ordination in 

planning ani  econome policier,   develop*.cnt  of res« rch and training,   and  so on. 

."hey  capturo    o.:e op  'he relevant  dineanicnr  for •>. congenial  environment for industrial 

,'jVo-rfti:  in  thic region. 

AC v. t'   u ,:)'., 

í*he expertp would Hk»; to exprebs their thanke to all those in the TiCD 

ecretariat ano in th. • t.T, ecu itrie>. -.-Li. h.lpd :l;ar,i in the luii"iliment of the 

mission.  'arst oi all thty acknowle'i'o the underut.-ndin^, the facilities and the 

friendly atmosphere they enjoyed at the :C\     ecretariat, which greatly eased their 

work.  The expert?, feel to thank ;,;.:. ". Zuberi,  ecetary deneral of ;ÎC!) up to 

January 1)71, 1!.". V. Asirogla, present Secretary c.ene.-al of .:01'.( : r. A. .\. Tavakoli, 

)eputy Secretary General, the directors of the .,CV  services and all liCD ataff. The 

experta aldo tnank li. r;, A.11. Batman^] idj, . r. i. .;. ' ahmood '•"3P and IT. . Karaca. 

\;ho were in charpe of the ÌCD unit3 tor their respec:ive Cioverninants. 
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CHAPTER   I 

A GENERAL VIEW OP THY PPOPLI3M,   OF nH\>. A'"PROACH, 

AND OF  THE FOUTIONS 

1.1. Preliminary considerations- 
1/ 

The distribution-'   of a set of industrial  projects within tha framework  of 

multinational  co-operation   .preements,  representa   i new tool  of economic policy in 

developing countries.     It  aims,  together with other policy measures,   to raise the 

efficiency  of the industrial structure,   to Maintain  t certain balance  in the 

industrial  growth among the    eraber countries   -.nd to increase mutual  trade through 

specialization.    The creation of such complementary economic relationships auong -\ 

group of developing countries,  the objective of eounter-balancin/   the  prevailing 

pattern of relationships \ etween developed ?nd  developing countries ie  brought  down 

to the plane of reality. 

The   'egional o0-operation for development has been exploring over the last 

few years,   the possibilities of establishing and distributing soma common industrial 

projects,  under the scheme of the Joint Purpose enterprises.    The intention of the 

.VJi countries to extend their co-operntion to   'eavy ¿ngineerinp and electrical 

Industries,  has brought about the need to possess clearly defined and comprehensive 

principles which may guide the distribution of projects in these important fields. 

1.2. The task of the UHI DO Team 

The Ulil'00 Team has been requested,  accordine to the r'CT Terms of Reference 

and to the Job inscriptions I'T-121-I (•'"»I<5    and  INT-121-Y (Sx.'O (3ee attachments 

Al,  A2,  A3): 

(a) to formulate criteria for the distribution of   îeavy engineering projecte 

among the   :CD countries, with reference to both the 12 specific projects and 

the new industrial areas for co-operation, 

(b) to carry out the distribution of the 12 projects. 

1/ All along the report,  the terms "distribution",  "macrolocation' and 
"allocation" of projects bear the saiie meaning. 
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The UNIDO Team has al3o been provided  (through  the !<::¡ Terms of   :eference) 

with some guidelines within which tc carry out its work, particularly the principles 

of co-operation in   ¡eavy   Jnpinoering and "lectrical   Industries agreed upon  by 

the   ;C0 'Governments-^ . 

Criteria  for macrolocation of projects was originally tackled in a preliminary 

report,   (Chapter v) on the subject.    .>  broad  framework fcr the wacrolocation problems 

in T;CT)-region,   and of the main lir.itations  to  its studj, wan  also   -»utlined  tnere. 

A proposal was  submitted to organize separate meetings with 13xperts  ( f Iran, 

Pakistan and Turkey,   in orùer to discuss the practical suitability of the outlined 

criteria,  and to check  the availability of various statistical  information.   This 

procedure was approved by the T7CD Planning Council  in Dacca on January U71. 

Various postponments in visitine the   :C1. countries out3ide that o.' the duty-station, 

has noticeably delayed and slowed up the teams collection of statistics and other 

necessary informations. 

1.3. The problem of distribution of projects 

The distribution of projects among countries is not analytically identical 

wi*h the usual  locational problem within one country.     In the latter case there 

is, in principle,  one economic structure and one pattern of prices,   so that one 

may often reasonably assume,  in the alternative locations,     'rebus sic stantibus 

conditions" exist apart from the special complications introduced by distance and 

the associated transportation costs.    However,  in a developing country with a 

dualistic structure the impact of a project is expected to be different according 

to the sites chosen,which lie well beyond the differences in transportation costs. 

But this holds still wore for a ¿roup of developing countries,  each one having a 

different production structure,  prices pattern, factors •ndownnent etc.    In such 

a case,  the choice of the best  location is the outcome of procedures that are closer 

to benefit-cost analyses, than to typical locational  analyses where transport cost 

is the dominant consideration. 

1/ "The member Governments are of the view that co-operation amongst them in 
the fields of Heavy Engineering and Electrical Industries could be beneficial 
and take effect only if all the three countries partake in the benefits 
resulting from such co-operation on an ermi tabi e basis, including a 
reasonable flow of product« amongst the three countries." ("JCD T.  of lì.  par.2). 



¡akinf   tin«  int      tcoant   >uitl  l*,-wiiif .ai «<   f >r   ••<»     * *• ' r'<ni*-'' ^ 

difficulties   -enti ->ne'i   in    I.,'.   ,   t.hf*       ; «per*     'i-»i,   m fifi.lm,    »hur 

i aet  of    peci^l   probi«..- ^n.-h  iha¡>«  i   •  < n   1 .«r*     '    *h#ir   «•   r* rin»,    "•• 

iiiatributior.  of industri«»,       h«s«   %i » 

(, ! v     'o pre-deterr med project-» i tes within *• 

i.e.   the  ¡líicrclocítt i tib  have n<      o«»nt. r   . 

iti ' r >   »• r *   i n 11   » » » <, 

( ¿ *    'Inch  Iv'T) cuntry m  preitntiv  fr«* »o   >. in,     r n-«,   %r -pr-  <« 

share of  ite contribution  eitr *»r  tr  'M #ii',-   iptMl     r ' th»   ii<» 

in the project   to  which   l*   part.tfc". ,   i»» n  «   *nil   pm,   »*•   l i   h.      i   • 

»ccordiru.   to &¿T««wnentF   reiche«!   in       -I »nii"i I.M     <••. 

n 

ir n   int«f e ")    There   ie  auhst.'.nt ial    oitleru t 11 t e»<i   », r   1     ti •»   « «(•     \ 

and    etalworktn»    In ufitrie«,  ir.  the   ,v »r«, i >r.  *e   .  «#•   I», 

{i,)      nly  part   of   the  1      pr< jec t-s« udì«.*   hi«   » «er   -i>.i#    i"«iHh»    n >   »<*<»« 

thoSfc project  atiidiea  tre   deficient   it,   ¡«c  »r..i   import -n    r»w(«»< i«, 

V     '"he   compilation of  tl ••  ml i • n..l- «t <*^>un»      MI       t   *t.     "»»>». «ri   I     *   '\««t 

in  the       '   oourtrie« M   une uiaf ir tory. 

(6ì    The  'H"   countriee consiétr  the  listntat i .*    f  t «  t    pr<  te«t«,   .it     r 

those in  the related fielde  U   l«  i i#nt i fieri,    i.  an*   it».1   >'   H     ••   •«*• 

principles of costs and  benefits,  pirtikin*-    f     atuiJ   II^MIW*,••,   • »-,, 

l.\l.        TH»*  tur«     lovenuwjnte hay«  not    W*M   I prior lasU*atlu« »f      ' ># 

"centre" or centrée for   ieavy   '«cinterln* pr  ject»  e*u»ui i   th ir o   *t»tr-   rvret •» 

some projects»     HUB  relatée  to  projects * ire«  location*  »re net   in  essn  »*,» 

'predetermined".   Tn euch cas«s   let ermineti r  of   the  t rene port, iti.«  coita    r«l*t»< 

to the  inputs  and outputs of the pr< )*<~t* '   *<•< OMM   »»tu.llv   »fpeeihle,     it  is 

unfessasi« to  look  far sons criterion which  allow«   for <n>  < tjecti*e  eel« t\>m >»r 

theproject sites within seen    ountry, i <•©•«•«  «act    asjvtrnsiasit  sûreté»  it«   *** ^Imt 

of regional  ievelopswjfit   tnd  balanced   industri »1  gr*mth,   m <«e*nl«*i    it   >•     ^rreew» < • 

referring to    specific  im ustrini pr< jects, 

1.).^.        rH'r< is net   - multm.ttionei   orfMUi«M(>ii and  i*  is ». » irete»«!«  Usus« 

the member stats« in auoh fieles «•  investi.estt  i   lifts«,  %** har J#»IS »4 *  »f 

developnetit plans,  the  ohoice  of proAucti « atructwr*.     ¿n  tn«  riel«   .f pr«)«* te, 

(industrial or other ^,   th« ra/vUtiJM presently it  Itttng  «re  • h««e     f  the)    ' 

"^rreenents on  the Joint    arpone    ntarpritas   >f    .t»ri I   1'f      >M     .a«   1 #» ».   n   «^f»**# 
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if  i, »•,#••   aa-wp^    • *•     «• * •»   •«   « »*,    »% ••      »»•»•> <•*«*    t <«   » r •• i «ri >i»   i>>   IM 

| «jwa " » '  «Ml I « « » . • « «     at |,« i   • (' »  *      I. 

i .   •«   ', i"*       I •  »r    »••••»•       '     *•»•    %w  »>»*    • l«a     '!»>*•«••« I »"«        tn •       '        * *>•!     il»-* !•• ri ••" 

••   r»    »t »•*"•!»    r*4**a >•   '« »•»« i <«•,    i'    •'*    at i »««#»<•      f •      • i . t »a I 

or   •»#«* * i *»»      *#*••    i • •*•    •>«•>.*••      •    • *a   ' »»•• i <•» -      1   •«%#• i    I •»» MI     »•   *•«!   * i *»rnt» 

» i    *«»»   <••.i ••'     • r*   **     «•*•» M    li •* *#*••.••»• - i    .i    '      *H#   'f«. t. I«   *- i.       *>•    !•» r#a     * 

• »•!»<      »»i«* i *       I        ».   *    *»»    «%»»»     i »     «t       ~»   •••?    ' «<•»•* I ••»   i%   r    fi»r    ii'      ><t|",   »il«;l • far » FV 

if^flm         '«=    »• i a ••»••«   «*.,    • » | "»*    "       • •• »    »»•*•%• i            f    *;* "«MU'riti,    tHa 

f«»«*lln»i*«      '   »c-»»°»«»>l        «•»•«'   •*•-*#»••     «•   **        '»    ,»»!*»*    la> '•».*, f-r ->tvé< t   , 

|»#'»»4      -t       «Jl«*        *»î » I'  i> • »     I        < .    |P    «>%    ¡i    •  t«,    » •    •    %r»  • i   »«- I  if»-"     » tot M 

$»r'"'t>.-1»    t*   f **-•   » . ••    *»* *••/«» »i 4*   ft   <•   '%   r   ft-   raj* »aw», . *    * -i*   I*«'   i    !••*, 

.«*•     «%«••    fw»1  .a|     «a.     •     »a^ | ' •*rt«*i     ->«•»•»    **> ••     •     <••«*! I'»     " I •§ I   -It»*»,     !*•    *        tl.» 

f »»- «    •-»»    «• f 4 .       • •»•,     *r*    %»«t   t*»       * .»i'»r«'«r»    *«v«t    t    0r<> • .«*!•    »1    •    tl"*    wii 

» •       • a«a>**l     *t»4»        t    )»-«a(tri     »-,       .        •        •     «. , ,    ft««      <*     «   .«    «*a*>hl«»a    '.•»•    I 

lity*  '«*.-•    '    «9m   «i<«**t    •««••i»   11 «»••,       i*»    *•»«     »    '     » t  t»  ri •«• «•••   «*•'  •*• 

ti#'t«4 *r I I • -*     »••»#*«••*      .'    •• k . < t    4     f»4 «•«•    «'..'»•    4««rra>«        f        * I •!••>>        tfti'l'  •     !• 

a^fc»l «#*« t -4« t   '•,    »••»•   •%»     •   «    •••»«•   i»   rri» »¡i«       »»ri»»*-*   pr»'%». ••   •*U--fc    -   r   '» 

. té»l    .l<ir*>li««t:    I      <»'     »#»••«••     .••><«•«•      i'   *t   »I   «    •-    ' .•    |i.   ilt'M»» 

i,  »»    r't»i   *     ** ;«»•«  *•*• *   ••  pi *••  *    '*•  <•»»•»• •< rr»«n ii « |apufr**•»•,   a-« 

»4 4»   ••»•»••    4». i«a^     '. —»M ,   •»»*#«. I*«*«   MM    «Mutili •»!      <*ftf»f|t)   tf>t 

m*f•*%&%*§    nftrntmrn'   pr«4<«««*   »•*•«••>«    '%•*     u«r   ,   •»«,   ><t-|<*.    «aw««   •   ttrrar«** 

'   Ik«  r*>4»<—«   p4««*       «n   laM»**  *4r     <'.».    ••   »M    •««**«   ••*»;   «f   f«* tr>rt«a   »r 

>« «.X    IMMI  '«4     U «•*«•<    at*»    «» «    r«.#»a*1    | ) %M««    , 

l,<.   -, I«*       «!    ' •«»     •*>a«»4 *    >*»•     i«Ma»    •••>»4 4»*l     »%»»      '»»*     1 •'    P* •«-<-•« J J» •• 

•M«|.<<M«  1«   'fca    •       ••«•   >r    *r.r«>w«   »»<  »•  »k«    *"i»    '••»    %• ri«»i»4M.     «<»u»lly, 
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e/al natio-  (,f  in. tribution in each i o. i "ber country  (eupec;iall,>   such elemento  as  the 

f trior  proportion".,   the.   aapljcable tedinolo,-iea,   the  breakdown and  xhe source of 

m«'   input;.,     te'.     'iifort uriteLy,   .'uch  rehuir ¡¡..oris  have not  >ecr met.      Jon of the 

wilable  prnjocu-atudip . i.,a,   ;.     •:..   V>',   c/.,'   ;,••,   t ' ^       •.   "    : ibi lity-stnc'.y   for 

ml t motional  eval   >tion  ourposef -       acl    ^ ,r,ftee.  v;prf>  they  oithor an   Iranian or a 

! -KiBtamai) or   t Turkish   consultancy-fir-..   haj prepared   the project  entrusted  to hiw 

.::   it   il   should   oe  :I11OCì*<:I'  ti-  bia   -.unt^-,   a.",  if   lam1 v the national  resources 

Mild   b<:  involved,   and    10  if only   tuo  national  effect:.,  rf  the project  on   the 

production structu, •:  ah'.uld  be conquiere.i.       orenver,   f/or, ab n; tional  projects, 

•••e projact-otu'-'ies ¡-.avo  net  beoa lir.-fmd  accr.rdin,; t.,   r,Ì1 e   normal   requiremente  of 

Pi \iect   'Compilation.      ilie  cifcta iu generally  insufficient  in quality  and .^J - ;. i i ! ; , 
/ 

apar,   fron,  in   ml.y  one   a;:sa-   whore oufficiant  data  axiats  to resemble a usual 

feasibility study,   <1 though uven  this  1 .oka  infornati on  in  important  reBpects 

, f >i   .ill   these -ir  ectti   aee  the ''haptei1  •'). 

Another major shortcoming of the project-studies  13 that tht production 

programmes  (the assortments) proposed  by   thf   draftees,   need  to br revised,   because 

mithT  the size  of   „he    iCb market,   the  prevailing iuchnological requirements,   or 

the   "entures of thf products have been  auf iciently envisaged,    ?he mrjority of the 

1?  project n a*e designed  to produce several  produces belonging to the same class 

f.i.   'i 'Bel  'Inginee,   ':or.ipreasor8,  T;oiler3,   etc.) aa  is   to be expected in engineering 

projects.     The screening  nl  the  available  projects,  and  the breakdown of the classes 

producta for  1].e unavailable projects*  hae  led  to the  3ugge<ition of various 

i?< ' ' ' ions such as:   -  to  merge sow nrojeota     t-> split   other projects;   +0 take some 

nro'luc-ts  out of th    original pro tuet ion pr  gra^u and to add  them to  the assortment, 

ut her  among    the given  projects,  or among already existing planta qualified    to 

nroduce  for the    CD maintet,   and finally to drop some products from the list of those 

con3i1er<ni suitable  for  ffen co-operation—' .     Vhe need  for re-patterning the 

proo iction programmée  of  the ori,,"inai  1¿  projeetr,, aloa(   the linea hinted at above, 

nrings additional uncertainty to much project  data,  particularly to those concerning 

the   '.»put» breakdown and  the operational  costs,     in consequence,  the calculation of 

oroduetion costs and  of profitability,   already unreliable in the original projectc 

lut   to  insufficient data becomes still  leas reliable.   <">ne muet remember that  the 

1/ The project XII on Hydraulic Turbins and   'oupling    ystews. 

-^    "'or a more detailed  illustration,   see  the Chapter 4 and the 
Pa^t   IJ  of the report. 
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level of total costs playa a very il.portant role in the present PCD industrial 

co-operation--', and that the social profit and vnlue of projects are usually 

considered as the most meaningful indicators in the benefit-cost and in the locational 

methodologies. "Towever, the profit indicator should be the outcore of calculations 

involving a detailed list of project-items and a correct pricing of these items. 

In fact, a profit variation of, let UJ 3uy, 1( per cent, may be already decisive 

for preferring one project instead of another- but that variation could have 

resulted from the omission of come iteniB of the projects, or applying in correct 

prices.  In such circumstances, the profit indicator would be misleading. 

1.3.5«   In order to allocate projects one cannot operate with the data contained 

in the feasibility studies alone, however det iled and correct these studies may 

be. 

X  larger data framework should also be made available. This should consist 

of inductrial statistics, branch and sectorial and national accounting data and 

obtained either through relating to special investigations or directly from 

Government and entrepreneurial sources. In particular it is necessary to know, 

with reference to each 1CJ)  country, the structure and the main input-output 

relationships of the metalworking industry, the accounting-prices of some factors, 

the import-content of the goods directly and indirectly entailed in the projects, 

the transportation means and costs, the public facilities and incentives being 

relevant for the projects, etc. The UííIDP Teai.i has deployed a considerable effort 

in this field during the assignment period, and the results have been embodied both 

in the preliminary report and in this final report. However, the major part of the 

above data-framework could not be collected or worked out due to lack of relevant 

data and time and more experts would also have been needed. 

1.3.6.   The rationalisation of distribution (and also, on a broader framework, the 

rationalization of distribution and the mechanism for co-operation) is considered 

by the three countries as a unit. That appears clearly in the 7CD Terms of 

Reference, Parts 1 and 2. The bid by the :iOD countries for common principles 

concerning distribution, common benefits and the mutual exchange of the projects, 

indicates clearly the intention of the member countries to give a "package" solution 

1/ The CD agreements on the Joint Purpose enterprises require that these 
should 3ell their products at international prices. 



1 
(though not  mo  ono,rily in th    crn<   ;.• rioü 

ur.li.'.it..!;   tí. t   o.    ;iP)j, et«. 

tir. )   t- ti. tn out ion of  .nn 

Th>;  ns-.ctn   illurrtr-t-o   in K J.l           1   V   i.'ay  hi;   tr   giv,   a couproh. nsiv. 

Ktui*   of the  br.cl ,"j)'ùi;;   3n wliich rr+ion?" i::-'t i or. of project   .-.1 location in th. 

•count   in envisaging 

:'•:..-ooit    tri ;ti;i. ni 

ROD  region is bnsoo.     All  the.;.     . .,   o'..   ...—^^     U   t. x.. •..  into 

ti,    approach ruv1 th..   solution;-.    Thio has-  cl Kr   .'or  '    ""th 

-if th-   ¡roblou of   . rojiot  distribution. 

•!• - 4•  The   approach tr  the probier.! 

Th'   rr.obKo.  of  fmruilating crit. ri    i'.ir distributi, i.   Á' li.o vy SngiiK. ring 

Projc-L   i¡- t.->c!U<   !   "by th    iJKlDO T< a,    t  tv .   1    / K.     ¡'irrtl; ,   th'    oystc.  if 

¡list ri but ion    >i   or.lt   ri.-, mort   :-uitMK   to th'   r nuir. olirti;   -Ï multinational 

eoiep; risono,   mid th..   condition*-,  irr ii..' li ment i».p   it.     n'.conuiy,   an  "tti-.iipt   has b. . r. 

nroV   to lüstribut'   the   -.r.jccti-  ->v,-iKLl<   to th'   ti', by -p ; lyinr crit  rir. which 

-r,   h-\e, ''. on]y   m th.:  eennty , xistmg dr.t     but   c.nn  jtill  'o.   conr-K. r< -'.  no  rough 

.nppr.xi mations  of th    mor'   f¡]<cuio'   • .n."     r ci:      orit   ri..- VDW  <   in th.   r.r.-c.dii.g 

analysis. 

1.^.1. In tho   Chr. tir:    '  and  3,  th,   prop, r   .tli:C  for rot i <n,alizat i. n of  pro Kot 

distribution íP outlined. It enoist.-. of th, crit .rir for K?t ri but inn, oí th' 

ot-tisticnl ; r r ffuisit.s lor •••; lying th .v.f >f th'. i.e chenisn for cou-'enpntion, 

and  of sorrn   organizational ,n> : -UJ\ ^  cone., rr.ing tl:    institutional  :r t-up of HCD. 

Th-,  diftributie n of -,ro.i. ctr. if. :?uch -•. conrK x  ..robK.i thnt   it  nust  noe ¡••s.nrily 

b'.   nn.aly.ad uithir. a cl, o.riy ^ • eif i. d franivWurk of BìI.;, li. ying .asimmr+Krio  '"J^ 

lin.itnticno.     TL-"-.     r,r<: list   o ,-r '    xrK.K    '   -t  th.    v> gir.nii"- -> •" Chaptor ?.     Th 

:  in assumption  iö that   , -oh country  -gr< • o to  indiente   sou.-   industri:!  nrr.-.R     r 

industrial   , ?tatos   as    v.n+v.-l  "nier K ;ot i.-n: ''   of thon,   pr. jo cri s whioh will  l> 

assigned to tho   r' 1. vont  country. 

Th,. distribution oí  pro .pets concome those  yr*c,pcte whici   - through app r< - r"i -t <.. 

proncdur. £3 -  o.r^   ronsicVr.'d r.t: viruK for ii.ve stm. nt  nr.il production.    Th    virility 

ttst  for th... RCT   •roj.ctr, r.met tnk.   into ;. c count t'.ire,   fn.ctorr.    Th-   fi ret   in that 

th;   si7    of th.   RCD  demand is  o.'apntibl.   with the   progr.nr.iin.'d out pit - &iz.   of tier 

¡rojoct;    th    second ir thnt th.   tot.nl  long-r jig    production costs o.ro intorn.ntionnlly 

competitive   -UV. thnt  the qunlity roquireirn-nta  nr.   m<-t;    tl"   third io "th.nt the 

proj'..ctt' through thoir dir'-ct   nnd indirect   inpr.ot  will im-.rovo tho baiane   of 

'payments situation  in tin   monhor count ri >;b  joining thru with ron] oct to tho  r^st 

of th.. world. 
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If the distri utioii of projects refers only  to  the  products of newly built 

plants,     it will  occur that numerous products,   though being' the object  of the 

<CD co-operational agreement,  will  remain outside  the  framework of the distribution 

criteria,  wr? have in mind  tl.at  those new producta wl>ich,   due to the peculiar 

conditions of largely unutilized engineering capacity in  t.e   M<   rejion,   be 

i.ianufactured in existing    planta v/here capacity  i¿   ivailíible.      'ince  it  is 

advi3able to take advantage of  the available capacity to  the largest possible 

extent,   the consequences are expected to be noticeable  in the fields of mutual 

exchange among the member countries,  of the direct  and  indirect effects  of 

utilizine 3uch capacity,  of the  changes in the engineering production structure 

of each country,   and of the eventual engugei.icntü  for common f reign technical 

assistance (if different  types  of the same product are proposed to be manufactured 

in the various countries).     If the consequences are relevant,  each (ìovernuent will 

probably be most eager to partake  in the decisions about  the new producta  to be 

manufactured in existing planta  in their country and  to  oo-ordinate them with 

product - manufactured in newly installed   ?CL plants.     Projects^    should be 

prepared indicating which can  br> manufactured in a given plant,  the output size, 

the addition to total investments and operation costB,   the changes in the  inputs 

breakdown.    However,  to simplify matterà, the lesa important cases can be dropped 

and left to the decision of the rovernwents and to the producers of the separate 

countries.    The cystem of distribution should therefore  encompass only those projects 

which indicate how a group of new producta can be alternatively manufactured in 

existing plants in all three countries, and which require common foreign technical 

assistance.    The experts are aware of the difficulties  involved in this attempt to 

make the system of projects distribution ¡nore comprehensive,  and they leave to the 

2CJ) Governments the option to accept this proposition,   or to keep the distribution 

principles purely for projects implying the building of new   iO plants. 

The decisions on the viability of projects,   such aa those concerning each 

country's willingness to join any ::cv project,  does not  need to be considered in 

an overall detailed feasibility study.    Pre-feasibility studies of the potential 

projects should be drafted,  and when it is known which of them are viable for 

1/ One must remember here that with reference to industrial production the same 
goal (for the manufacture of a given product) may be attained either by 
building a new plant or by employing the unused capacity of an existing plant. 
Por different situations the nature of the project is the same,  but the 
technical study on how to organize the resources for obtaining the given 
product is very different. 
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distribution and how many coun+ries are ready to join each of ther,,   one may proceed 

tr   prepare  the  (numberaome and costly)  feasibility studies of the selected projects. 

'/hen the  feaaibility studies  art ready ^uid before starting the distribution of 

projects,   the  ehai : of each  '.C:   country ii   the total   fixed i  vestments needed for 

the project,   hau  to be assesta,     ua»  id   the ;uain point  of reference  for carrying 

cut  the dictribution. 

In  distributing projects a  large number of alternative  locations are usually 

involved.     However,   hy tracinr a   'istinction between  "^redetermined ' and 

'discretionary'  locations,   the n1 mber of alternatives ,.re reduced. 

Predetermined locations are countries which offer in absolute terme the best 

conditions   ?or starting a  (
j;iven project,     discretionary locations arc countries 

which effer  in principle the 301,16,   "r  jlucat t!,o .lai.ie,   conditions  for ¿starting a 

,Tiven project.    The experts propose  that the ¡í.acrolocution of any   'C'1 project be 

'predetermined" when the average production co3ta  („taking   -llowances  for the 

installation periodi are more than 10    lower than in other   W countries.    This is 

clearly  the most  comprehensive principle for identification since  the  idea of 

lower production costs  is  inclusive    t   such situations  --¿e- vicinity ci' either the 

output market,  the input market,   or '.joth.     If the calculation of production costs 

were +oo difficult,  the experts propose to identify a predetermined location when 

eitner the  demand of one country is more than l,0 ' of the total   <;? demand for the 

relevant  product,  or whtr. the direct and indirect supply of material:; and inter- 

mediate  inputs cocinar fror., that country are more than  ^    of J;he total requirements 

of the project.     I    this way the evaluatic    of the alternati 63  ia  limited to those 

projects whose macrolocation is  cubcretionary.     me utilization of wasted capacity in 

existing plants within the lii.-iitr explained above may bo considered as a case of 

discretionary location. 

1.4.1.1      As a main criterion for distribution,  the experts propose that the net 

¿social  value added accruing  1.0 each country fror   the  projects be proportional to 

the share of each country in the total of fixed investments required by the projects. 

'Ine net social value added is the sum of wages and balariea, gross profits,  interests 

and rents,   evaluated at  'accounting" price3. 

This principle takes into account the fact that each :CD country is free to 

cither join or not join any project, and that each XP country bears the largest 

•hare of the fixed investment costs (or of the emiity capital) for the projects 
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which are assigned to it. .Ml thiB will bring about considerable computational 

work since the added social value created by the projects is also a function of 

the alternative locations. However, the difficulties can be technically overcome 

in such a way that each country's share in both total investments ,md accrued 

social value are arrived at by successive tentatives. 

The net social value added of projects is perhaps the most meaningful indicator 

of the impact on the JCJi economies since it expreosec the increase in national 

income engendered by the projects,  iowever, one should remember that an increase 

in value added nay involve different proportions of wages a.id profits and that both 

governments and private investors are not indifferent to the way in which such 

proportions are shaped.  Indeed, the- re-investment requirement.; represented ty 

profits should always be taken into account. 

1.4.1.2. Two auxiliary criteria for distribution are also proposed. The first one 

is related to the declared wish («see the iîC terms of reference of the .?0D countries) 

to keep a balance in the mutual flow of engineering goods (perhaps in view of 

organizing mutual trade in the field by means of "clearing" agreements). The 

auxiliary criterion states that the flow of goods directly and indirectly related 

to the projects to and froi.i each country must be reasonably balanced. Too strict an 

application of this criterion ii difficult because some projects are joined by 

three countries and others by only two countries, for this reason the conception of 

"balance" must be kept within a certain range of variability. Another point is 

that in attempting to carry out the above criterion one should not go too far in 

re-distributing the projects because of the increased work load in re-calculatint, 

alternative locations. If a reasonable balance cannot be obtained by these means, 

it would be advisable to resort to the compensation method as outlined below. 

The second auxiliary criteiion is that the projects should bring about foreign 

exchange savings. This principle ha3 a ready been mentioned as conditions for 

viability of the dCD projects, but it must again be stressed especially with respect 

to countries such as Turkey and Pakistan, for whom foreign exchange savings are 

very r.ecesBary criterion in the selection of national projects. 

An additional auxiliary criterion for distribution night be envisaged, which 

relies on the advantages of locating a group of projects connected by technological 

links (the so-called 'industrial complex') in each country. The identification 

of industrial complexes in the engineering industry is not as clear-cut as in other 

sectors, as, for instance, in the chemical and petrochemical sector.  For this 

reason the third criterion is proposed only as an optional device. 
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1.4.1t 3.     In order to apply  the   îbove criteria,   \ b-.iukf:round of various pro- 

conditions  is necessary,  which are more clear]y indicated in Chapter  3. 

Mie experts have prepared u standard breakdown of project.'3 in order to shov 

which iter.)8 deal vith multinational ov:ilu tion. It renrener's a bacie starting 

point for correct evaluation i t»>0„..o. , .ou ,rj,)oct siv.;^ : curtain at lea.it 

two or three variants which indicate possible differences in each country in Uie 

u:"ia and cosx of certain inputs, such as labour and nervier, with respect to the 

3tate of mechanization of certain phases in both the construction and produoticn 

processes. 

In order to price the separate project  items  one muât  apply aecou.iting prices 

directly,     ly dividing all  project input-i betwe.en tradad and non-tradfd goods and 

by applying to the former the  international  mai-kev  prices,   the difference  in 

accounting; prices ai.iong the    iC      ountries  is  reduced  to non-trided tfoeds,   -,:a^e8 

interest and foroi; n exchange,    This second  set of accounting prices  cannot  be 

determined for the   ¡CO region as a whole  hecausn this  is net  a united economy and 

the relative factor-scarcities operate only inside  the separate national  economies. 

It  ia,therefore,  advisable  to carry oiu a two-step survey on the determination of 

the accounting pricec     ''irstly,  to determine them with respect   i,o  each separate 

TD economy taken in isolation;    second,.,   to reach an agreement over the  accounting- 

price-level  of the  factors   listed above when applied  to evaluation of ic? projects—' , 

.'\irther investigations  are needed in the fields  of input/output matrix, 

transportation costs and  foreign-comp' nents  of tre  directly and indirle <.ly used 

inputs by  the projects,     A special invest- .ation is  purticu]"rly   íeeded in order 

to assess the extent of capacity  a^naai.^i ia jxiicia^ eiu^neering and metaiworking 

plants.     The survey should single out  in each ccuntr.y  tho3e plant3 which meet the 

technical and quality requirements in order that their available capacity may be 

used for "¡CP purposes.    The survey will indicate the actual possibilities of usinf: 

unutilized capacity, which would detex investment in new plants in the under- 

utilized industries      it would also f.how where "capacity bottlenecks" are to be 

expected in the course of the import-substitution process. 

1 

\J ("ne must remind that,   in practice,  sub je' tive (policy) considerations 
always enter in the determination of accounting pricee. 
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l.t,l./.      ínce t'.e nun-ber cf !?or> engineering projects IB not very large and the 

projects themselves are net ''divisible", the distribution of projects may bring 

atout an over-allocation or under-allocation, in    .-••»• that one UC1) country may 

receive more, or Isas, of the social value added than corresponds to its share of 

total investments.  The distribution ir.ay also brin^ about a surplus or deficit in 

mutual trade related to the projects amon& the nember countries.  In order to avoid 

3uch an imbalance, a method for compensation has been deviaed. 

In the case of over- or under—allocation of projects, the method relies on a 

tiro-phase distribution of projects, and whenever this proves insufficient, on loans 

iron the favoured country(s) to the other one(s).  In the case of a lack of surplus 

in 'he mutual flow uf goods (should the two-phase distribution not correct the 

ir.iLblancs), special bilateral trade agreements should be negotiated concerning 

engineering products. 

1.4.?.   In Chapter 4, an attempt '.ias been nade to distribute the available 

projects. As aas already been emphasized, the unsatisfactory state of the project 

studies together with the need to re-pattern various production programmes and the 

scarcity of national accounting data and other statistics, make the costs and 

profitability evaluation of projectc unreliable,  '['his prevents the distribution of 

projects by the socia value added criteria. 

A main principle for distribution has been devised, which fit the available 

background data.  This principle Ì3 based on the "backwards" effect, which is 

expressed in the groes output value of the projects in the national economy only. 

Since the domestic "backwards" effectB are not the only gross output consequences 

indirectly created by the projects, it is preferable tc name the distribution 

criterion as "market criterion", for indicating that projects are allocated according 

to their impact on the national market. The impact of each project is expressed, as 

the sum of its direct an(* "backwards" affects in the relevant country, and not of 

the Import content of the relevant production. Various assumptions have been set 

uid adjustments made in order to arrive at an estimate of these consequence« in order 

to expre s them in comparable values, take into account investments and demand, and 

finally, to omit certain aspccts(such as transportation costs and economies of scale^ 

whioh cannot at present undergo any such speculation. Projects in eaoh country are 

distributed in such way that the impact as expressed above is approximately equal. 

Another auxiliary distribution criterion is proposed, whereby the mutual flow of 

goods among the countries should also be reasonably balanced. The methodology 
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proposed for the distribution of avail a. le  projects represent*  all   that  it has  been 

po3Bi>-le to  io within the present  framework of data.    The experts  .submit it with 

reservations for the purpooe of  lupplyin,    the ,?</   countries only with a distri Luti^n 

tool   should  they decide to aliooUe  tiia available  projects  in  the   immediate future. 

'ilio  question way bo  raised  -m   t-T  .^o+her   .      •'•  -  •--,;:-iW   to   '.. prove  the methodology 

tor  distribution of available  projects,   t.v  oajujtiuc. exictin, ; anta or ly inference, 

in  order to  bring  it ao cl'.3ft UO  p ^oill-j  t;   an  optical  rr,ethcdclotq7  for    1   * "i  "t . 

The  experts,  however,  had no hesitation m  abstaining fror,   manipulât in?; the existing 

data  beyond certain  units,   takin*.  into consideration the risk of stripping the 

findings of any reasonable meaning. 

Therefore,   if nore data had beer, available   instead of the   "backward"  effects 

alon«,   it would have been possible  to estimate the total direct  ano  indirect    gross 

-i-'Put value stemming from the project and   the direct value added   of the rational 

criterion for location (see l./.l.).     In   this tienso the methodology devised  for the 

available projects may be considered a3 a kind of 'second  best.1'  solution with respect 

to  that which is proposed in Chapter 2.    The former represents a-, introduce ry and 

orude  expression of the latter.     It  could also be ¿»aid that  if,   for various reasons, 

the  IIC^ countries  for the moment decide that  the rationalization 3ystei;i proposed in 

l.?.l.   is unfeasible,  they couid eventually choose gradual  improvement as other 

necessary data became available. 

l.w   Summary of the distribution criteria and uethods 

^e to the specific atatus of the .ÏCT) Heavy Engineering projects,  the UNI.rw 

Fxperts have worke    out  a system of projec    distribution at     vo  levels;    froiv one 

side a rational  distribution hat  oeen devi: ea and  the cond.tiona  for its applicability 

iiave  been indicated.    On the other side,  a rougher "second best" Methodology has 

been suggested for the projects actually made available for evaluation to the üNPV 

Team,   should the RCt) countries decide to distribute these projecta on a short-term 

basi3  before implementing the rational distribution system. 

According to the proposed distribution system the fulfillment of certain 

pre-conditions should precede the allocation    f the given set of projects among 

member countries.    A background of statistical data and other information obtained 

by special surveys of the accounting- price» on the inter-industry relationships, 

the structure of imports and on transportation costs should firstly be made available. 

Dased on such information and by eventually utilizing the technical assistance of 

UNIT1 or of other agencies,  the IICD projects should be partly or wholly re-drafted 

in  order to cope with the requirements of multi-national  evaluation. 
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In the course of preparing the projects, certain points of reference of 

parameters have to be taken into account in order to assess the viability for 

distribution of the projects. Projects are said to be viable for iiCD distribution 

when the long-run production costs are equal or close to international costa in the 

relevant production lines -nd there is an improvement in the balance of payments 

provided at any exchange rate that the 'ÌCD  countries demand, and that the quality 

requirements are satisfied. 

In order to simplify the calculations of the alternative locations and thereby 

reduce the burden of computational procedure, sor.ie parameters are laid down which 

allow the singling out of predetermined locations of projects fron the discretionary 

ones. The predetermined locations are basically identified in tenas of lower 

production costs or - whenever this indicator is lacking - in ten:i3 of the demand 

or of the supply met by any ACT)  country with respect to a given project. 

The engineering projects should be distribute^ among the RCD countries according 

to the criterion that the social net value added accruing to each country be 

proportional to the share of that country in the total fixed investments to be 

borne for setting up the projects. The distribution should also 3atisfy two 

auxiliary criteria, namely, that the flow of good3 amont, the member countries is 

in reasonable bal nee and that the projects bring savings in foreign exchange. 

A compensation meokanism should operate in case the distribution of projects 

lead either to over-allocation or under-allocation of benefits with respect to the 

costs borne by each country. The compensation should rest preferably on a two phase 

i;-trVny.tior. of the given set of projects and only if this possibility is discarded 

or does net bring about a balance, some measures should be set up in the form 

of either capital loans or special trade arrangements for compensating the less 

favoured country or countries. 

The attempt to distribute the available projects is submitted by the experts 

with reservations because the findings are affected by the insufficiency and 

uncertainty of the background data. The distribution is carried out according to 

a "market criterion", which encompasses the direct and backward effects of the 

projects in terms of grosB output value, after making allowance for the value of 

the import components. 
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l.í doluti ont) and main recommendations 

The expertB jubr.it  some solutions and recommendations with respeot to the 

distribution of projects  and their time-phasing to the compansation mechanisms,   to 

the institutional   organization of the distribution,   and  to  1 ,t eventual   ibsi3tance 

by UNIDO. 

1.^.1.   Distribution of projects; 

-Qlution 1: To re-draft the 1? projects into the newly identified field3 

of  co-operation and to make a final distribution.  In order to apply the criterion 

of social value added the projects should be drafted accordio to the principles of 

project drafting and be evaluated with the support of the avaxiutics and information 

contained in Chapter 2. This would rae an a delay of two years .?t least in the 

distribution of projects,  á finalized distribution han the advnta^e of avoiding 

various computational complicacies related to a time-ph sed distribution of 

investments, and the need to devise a i lethod of inter-temporal compensation auong 

the member countries. However, a postponement of the distribution may affect the 

nature of the projects because of the eventual changes in the industrial and 

engineering industry structure which will have taken place meanwhile in the three 

countries. 

Solution 2; To re-draft the 12 projects according to the guidelines of 

Chapters 2 and 3 and to make a final distribution;  to draft and distribute the 

projects in the selected new fields for co-operation in Heavy engineering Industry 

in tho future. This will require taking into accour.+ the inter-temporal compensation 

in distribution which brings complication! to the distribution system. As an 

advantage, the lag between the two distribution phases may help check on how the 

co-operation among the RCn countries is working and how its eventual shortcomings; 

-ay be improved in the second phaae of the projects distribution. 

Solution 3: to distribute the presently available projects after 

attempting to improve their data and to adjust their production programmes quickly 

by applying the 'market criterion" and the method outlined in Chapter 4. To 

distribute all other projects (including those in the new fields of co-operation), 

after preparing them according to the principles of Chapters 2 and 3. ''ith this 

two-phases distribution, a mechanism for compensation would, in principle, be needed. 

However, since the initial distribution of the available projects do not give a 

clear quantitative expression of the eventaal difference in benefits accruing to each 

country, it cannot be expected that the mechanism for compensation will work 

': f fectively. 
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Grading of solutions;     solutions 1 and ? are both recommendable ones, 

since they  involve the application of the sanie allocation criteria and  the relevant 

methods.     3oth solutions present  3oir.e advantages and disadvantages whi^h will have 

to be considered by the three Governments.    The experts believe that,   in principle, 

solution 1  seems  the ¡.¡ore practical ono,  as  it  allows all  the various  steps of the 

distributional  procedures to be  co-ordinated and  simplifies the organizational 

aspects.     Solution 3 could only be envisaged if the (¡CD countries decide to 

distribute  the  available projects  for a short period,  which would put  the major 

enpha3is on  the urgency of carrying, out industrial co-operational measures,  and 

less emphasis  on a precise évaluation of such undertakings.     ?he experts have put 

many reservations on 3uch solution. 

1.6.2. Mechanism for rompensation 

Possible alternatives in the mechanism for compensation will depend on 

whether an  "ICD Investment Bank is created.    If the HCl) Dank does not exist (as most 

probably is the case),  the member countries will mutually undertake the compensation 

when there iß an over-allocation of value added and when there is a large deficit 

in the flow of engineering goods.     In case the Investment lank is created,   it may 

be asked to carry out the compensations for unbalanced distribution of the value 

added benefits by means of loans to the less-favoured country(ies). 

1.6.3. Organizational set-up 

The task of following-up and co-ordinating the implementation of the whole 

3ystoi.i of distribution of engineering projects should,   in principle,  be entrusted 

to the IÌCD Industrial Committee (rCD-IC).     Por this purpose, the fiCD-IC s'uould be 

appropriately strengthened with permanent technical staff, mainly economists and 

engineers. 

This body should prepare and release detailed instructions about the 

preparation of the projects,  check their implementation by the draftees and 

eventually centralize the preparation of some other projects.    It should also 

co-ordinate the complex work of preparing and supporting statistical framework by 

co-operating with the relevant national institutions and by centralizing some 

surveys.    The iiCD-IC should, moreover,  (which represents its main task) assess the 

viability of the multi-national projects and evaluate them in all possible alternatives 

for the sake of distribution among the member countries.    Once the distribution has 

been accepted,  and it has started being implemented,  the body should steadily 
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(d) It   i;: taker.  int<    -'.i:i:i''ir¡t   ti ¿at  withir: the near future 

the  1. hrc   countries will  provide   t},.    n.jc>.Rsary  infra. 

Btiaicturos iv.r  tht eratia.  el  Hi"!1 ¡nuit i-r.at ional 

U-: 

projectR.     Thitj   vefern  • •-:;. --i û ly +.    tie creation of 

t  ar.spcrt   'acuities: anion    the  lii'T» c untrie.   and t'-  th.. 

eventual tramino    i   BKillod r.vmpi wov .-¡.nd teeiinieiaiiB. 

Kach  ROT country  ir  i ve !• ; i\,-  it;j r wl_ nteel  ii.duutry 

uv. n   il' n> 1   t     tin   extort      !   <j,a* icyin,    the wlu io   int< rnal 

demand,     .'astil''  a;:J   for,'in,'   activity .•  ,-.r.   aic<    bein(- 

dovei. J-iHi. 

Frifr tí   t!.»   di.it ri but i< »     i' ,,is jed;!,   . acb i'i.vornt.unt 

ayrieò t    indicato a few   iridi; at ri-a]   'Tras ir  industriel 

e. tate.', where  th.   ¡:T' ,,•..'-t r   (wi+1. >..    Hpeoifi,   unique  li 'cation) 

should K   ¡.itt.fj   il 1hey »JIV;  '.ti.si,T':d  i.   the   relevant 

rant 17/,     i'h»    indicator.     1' the:;,    industriai   aroan  fails 

t'   t'r.c  relevant  Gcver:ii,ent   and the  only oondition net   forth 

its that  they bo  ¡ r< videa with  ''acuitic; and easy communi- 

uation tr  and  fro-n thi    country and the   RCL relien.     By 

preliminary indication ef  a  f..w indu-trial arc? e  in each 

country,  the  calculât ion ol transport at it. i; ivsts would net 

huc'n.o t. i   oomplox at; in the  caau when ;•. project   is alternatively 

Bit e i  in -  larr.o  number     f  industriai   areas, 

(G)    The  distribution  el ^r. jacta  is envisagea u   take place  either 

cat  one  t im.    r  i-   tw   r V',1   I1 the "continuous" distribut- 

(h) 

(i> 

ier.   -1 pr jéot-j will  simplify th.. evaluation ef ccartu and 

benefit e ana oventu.al    •< >ti.j e.u;ai i, ria. 

The  economice  of  acp.le   a;\;   aily   ¡.aken  into account  where the 

direct   effiict   of the pivjGcts    ecur,   that  ic  in the relevant 

pianta.    ~,U   scalo-ecencinii s   ¿re   ;maly;',ed in cennexior. with 

the  indirect  impact  of tin.; projects,   or 'nth the installation 

•1 a certain number of RCE ¡rojeóte in the same  country. 

:»V   "downy-roding"  of projects from RCT> into national  etnee is 

envisaged and ne  rccummendr.tienB arc made in thia field.     It 

is considered tc  be an internal matter 1er oaoh Government 

to decide on projects which have been appraised as unsuitable 

fir RCD no-operation. 
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(j)     The  ecoj«.   ,,í the evaluation   _f c «ts and bonofitD arising 

from the ; robots at;  a whxlo  if' part   of the nation.il 

economy.    To attimi t  t.~     ^u,?«. th»:   impact   et' the projects 

un thi.  national  rée^raphicai   ^uì-divisions would imply the 

existence  oí' an advuic.d at at i st i cal   ivji^nalizr.t ii n  system 

and rofional  input- eut put table3 whs-  implementation car. 

only to  foreseen in th>. distare   future. 

(k)     Ne  evaluation  :„' the  welfare   created by the  projects,   is 

made  due to the  increr.se <A~ waren ana of consumption, 

(l)     No attempt  has been made a*   evaluating  the maximum benefit 

from the- distributiv, of the'  rive:, acts of ¡rejects.     Indeed, 

the  distribut i'.'nal   uystom appear« so  complex that   nc   simple 

method for attaining these  hunofits  is foreseeable.     It  seems 

advisoable to ave id the problem which would require  a lar,;t- 

number of alternatives. 

(m)     The types of machinery,   equipment  and intermediate  inputs 

required by the pre jeots pn ducod by the RCD countries are- 

utilized in the construction  and operation of the projects 

if they meet the qualitative  standards eventually established 

by the 1ÎCE Standardization Institute. 

2.2    Two—country or three-country prejocts 

Wo have already seen in Chapter 1.3 that  aoccrdinr to present practice, 

each RCD country is freo tr   y in any RCD ¡reject. 

The preparation    f multi-national  projectB involves considerable work 

and expense.    The first  step  is te know how man;/ RCD countries are ready 

tc  join a jivon project,    *'or thin purpose a study should be drafted which 

may be called the  "opportunity-investment   study" and circulated among the 

RCD countries.    This opp ort unit y-investnent  study should include a broad 

analysis of the market pussibilitico of the project,  the most probable 

production programme and output  size,  the possible supplies of intermediate 

inputs and  (indirectly),  of basic materials like steel,  cast  iron,  etc. 

Thus,  each oountry can check such preliminary production proposals 

against  its development plans regarding the structure of the engineering 

industry and the structure of the related inputs.    In fact,   some 

GovernmentB may decide,  for various reasons,   fco manufacture certain 

engineering products or. a national basis only,   or may feel that certain 

I 
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intermediary outputs aro moro needed for supplying the national 

engineering plants than the RCD ones.    The decisions taken on the 

basis of the opportunity-investment  study will allow the actual 

number of potential macrclccations for uach project tc be known. 

2,3   The viability    of projects for distribution 

2.3.1    The concept of international costs 

The distribution of heavy unó'inaeriní; projectB needs a preliminary 

tost  in order to assers their viability to become multi-national project a. 

Indeed, there is no reason tc distribute projectB which do not have this 

basis feature.    The most evident rule  is that the projects Bhould produce 

at ceste allowing them to be competitive <.n th>¿ international market and 

should pive »profit  at that cost  level.     It must be remomborod that the 

RCD afroomonts on Joint Purpose Enterprises contain the clause that oach 

RCD enterprise should Bell at  international prices and international 

quality standards'    those two rcquiromonts arc appropriate and should 

be applied also to the RCD heavy engineering project.    Moreover,  the RCD 

projects are not expected to produce  solely for the RCD region market. 

It is advis«able that at least a minor share of their output   (for 

instanco 10-2$) be planned for expert to the rest  of the world?     of 

course, this requires that both quality and costs arc close tc  the 

international lovels,   i.e. cf the firms operatine in the international 

marico t with similar products. 

The domestic price policios of the RCD projects should be left to the 

RCD Governments.    Taxos or subsidies or other elements may affect the 

soiling price of the RCD projects with rospect to the consumers in the 

country of location.    In this sense the selling prico should be taken into 

account  in ordor tc  ascortain whether the profitability cf the projoct is 

the international one,  and should bo the subsidised avérai price applied 

in the RCD countries outside the country of location and the price applied 

in the country of lccatioa. 

The concopt of international cost  is :.'•>•*.      J'v.l"^- •'. ¿> crtiv- a.-..    It 

is usually derivod from the international prices by making allowances 

for a conventional profit margin.    However, various monopolistic 

situations and price manipulations by the larße international conorns 

make such calculations wholly unreliable.    Taking into consideration 

that precise parameters are out of roach and that on external tariff 
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between the nrD region and th,-  rest     f tii,   w< rid will  always oxint, 

>ne can prcpcsf-   a cost  lev.,1 which ¿a ¿C^  hi(;h. r than that  of the 

internati! nal market.    This >/< uld b>: ta..  upp^r limit  of the viability 

of RCD projects,   pr<vided that th..  ?CD demand  iu not by the  -utput 

áiZ',that  the quality standards aro  respected,   and that  there is an 

improvement   in thi   balance  >f payments will: th>.  r-st    f the- world. 

The production CIBVB r. nti. nod above aro   r.t    ptimurr.  output   size 

and at full  capacity utilizati* n*     in '-tn^r wrrds,   it  is  •• matter    f 

production  cest3 which incera rati;  the '¡cinomio:-;    f scale  nr.d which are 

attained by the project   after the  BC-called "installation period" which 

ìB usually throe- t    fiv*j years art or th.o  ;;tart     f ; r. duct i n.    They arc 

usually called the Ini,-run i reduction cet a. 

2, 3,? Improvement  in the balance  of payments in relation te the rest    f the 
world 

In order te   ascertain the effect   :f a ¡r  je.ot  ir, the balance  of payment s 

a separate:  ovsluatim has tt  bo carried < ut  involving   tho knowledge of the 

import cerrtont  of tho direct and possible indirect input  and cf tho fc roi,:n 

exchange  roscrvos  existinr in each country.     Per this reason it  it» necessary 

tc establish tho  output   size and basic  input  breakdown of projects.    Tho   • 

importance  of improving the balance  of payments  in relation te the viabil- 

ity for ddstribtrtion depends or. whether such improvements concern all RCD 

countries.     In principle,   it would be advise cibi.,  t    rejuct  a project  only 

if tho balance of payment  deteriorates in all  thr^ countries,    r in Kth 

countries  in tho case of a two  country project.     If thoro were no 

improvement, tho situâticn ceuld bo improved by low production coats or 

by indirect  effects on the economy,   such as tho  enlargement  of tho 

industrial  structure,  tho increase of industrial employment in relation 

to other employment are .as, 

2,}, ?   Lonç-run pro-feasibility studies 

In order tc   oonpare  in+trnational costs,   a more advanced analysis 

than that  of tho opportunity-investment  study has to bo carried out. 

The pre-foasibility study shculd avoid the .almost certain hi,}   expenses 

in assossin," the viability for distribution,     liach project  Bhtuld be 

worked out  in all economic and on,:inoorint' details,    Tho lorv>run 

pro-feasibility study sheuld hi<;;hli{;ht: 
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- the probable  revenues durine "the life-time  of 

the   project' 

- a comprehensivo  schomc  f< r each potential macrolocation 

ef the  intermediary inputs in the RCD arta* 

- the possible variants of technology in the potential 

macrc locati na,     fir. practice,   eventual noticeable 

differences in toclmol*. ,y may only "be envisaged in 

Pakistan,   whore an abundance    f unskilled manpower makes 

it  convenient to   introduce lew-mechanized cperatione for 

somo socti' ns   "•f the construction-process and the operation- 

process.     For Iran and Turkey there  is no  reason for 

proposing- substantially different  technologies; 

- a more precise determination of the production programmo 

and optimum out put-si zo? 

- preliminary cost estimate of potential maci\locations 

according tc the ^-cc ¿Tap hi cal source <.f inputs Bhould 

correspond t,< the relevant potential ir.aorolccations, 

2,4    Typos of location 

Tho distribution of products should be  less collective and therefore 

less cumbersome,, if the number of projects are distributed amone the 

member countries.    The literature on project  allocation has for a lonft 

time provided a distinction between "pro-determined" and "discretionary" 

locations.    We call  predetermined locations these countries which effor 

optional conditions for commencing a project.    Discretionary locations 

are thoso countries which offer L.-ss favourable conditions for startinc 

a civon prcject. 

2.5»1«    Moans of identifying predetermined locations are numerous. 

The level of operational costs is the most  straifht-forward indicator 

since lowor coste mean higher profits and therefore a ¿;ain for all 

member countries.    The principle may be sot that potential macrolccaticn 

is predetermined if the relevant project  indicates that their costs 

arc at least 1$ lower than the rit ornative macrclocaticn (with a 

preliminary evaluation of transportation costs).    The diffcronce in 

profit would be so noticeable to roprosont tho decisive factor for 
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choice-/,    A levici' ; n .«luetic r. e 3+   is ui>   iv t     nly x     the tfiohnoli. (y 

and te   the intorbai  struct uro    1' the  relevant  pr j.ct,   but  also   t( 

the vicinity (f the markets cf Ivth .ut put e and inputs.     Indirà,  tho 

moro  direct tho knowledge    f market B by t!,.. m; na; emer.t,  th.- quieker 

tho  relatione with th..   erst, mers < r  nuipü   rn  and th     nhcrtor the 

perii de ff stero/;'-',  the easier the hirn. nizc.ti. n <f  input  uupplioi 

with tho phasin.-   if ¡reduction ^recess,   mid tlu.-rof're   simpler 

administrative prec dures with respect  t    trr.usp. rtnti; n,    "Via will 

certainly increase   tho  efficiency and ¡ refit-lility • f •-. project. 

However    it may iccur th'it   the  ipe-rati nal  e   str, cnn. t  be easily 

and clearly calculated,   or that the differences  in epurati  nal  c< ate 

amcTi*   potential macr. 1 .cations are mticcabl"   ^loss than lCf-,   f < r 

instanco).       In 3uch C.SOB a predetermined 1. cati<n may be  indicated 

by the capability cf relevant  country either t;   abat ri  a lar,"e  chare 

of the wh'le RCD demand for the project's;    utput     r t<   supply a larv 

share of the  direct  and  indirect   inputs,   or even t-   muet  I th require- 

ments.    In such a situati.n a maer 1. cati< ;. is predetermined alternatively 

who ni 

(a) more than 5$  « f tho t  tal  RCE demand fir the pr joct's 

output   is absorbed by the  relevant   country* 

(b) more than 5^  r-f the materials and intermediate inputs^ 

and 5^  ' r me re of tho inputs f • r manufacturing the  fennjr 

come frc>m the  relevant  c ur.try, 

(c) the relevant c untry displays th.. hi,;hcst share d' demand 

and the MfhcRt share f input-deliveries, thouçh in both 

cases l..t:s than *jC per cent. 

l/    Considerine that  a ?Q-i,<?  rate < f   ;r.-ss ¡-refit may K- taken as 
nciwil in developing   c untries,   a iQf  reduction     j     ^ ratio;.il 
costs will entail  an increase in ¿:ri ss profits between one-third 
and one-fourth, 

¿J    Machinery,   equipment  and services are net   included. 
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The impf rt anco  of c<iiditi^n  (b)   ru st s on the  fact  that,   th<u,-h 

the location <f on; inocrin," ¡rejunta is n t directly 1 \ •• v "• ri 

ni such "immobile" fr.cti.rs aB natural resources   (minerals and raw 

materials,  which ar>.   ofto» a k..y factor f > r the 1 cation oí  industries 

such as chemical,  motal   smoltiiv,   f    d r.tuffs pr>cessini;,   and so  - n) 

and alac   on production of basic metals,   it may bo indirectly linked 

to natural resources  r.nd basic metals roeuliar  . •  any RCD Cortrrtry 

through the materials and intermediate manufactured inpxrts.    This 

Wfuld nrticably reduce tho transp« itati; n c< stn involved in the 

project  fr m the  inputs sido, 

2,/!,2    Tho discreti: nary 1< catii r. moar.3 that  a project may bo shifted 

altornativoly in any <f the RCD countries,  without  on, .'.nderin,; 

appreciable differences  in benefits cond 1  ases  fr r tho  recién as a 

whole. 

The poculair conditions -f the en¿:inecrinr industry in the RCD 

Region  (hi(;h unutilised capacity in so-mv branches),  brin,s about  a 

special typo of discretionary location which needs illustration,    A3 

mentioned in Chapter 1,   arid mere  clearly illustrated ir. the Chapter 3, 

a certain number <• f one inoorinf products which fall within tho output 

ranfo of tho 12 projects di   not  need to  be ¡ruanufacturod in newly-built 

plants.    There are 4-5 products    r classes cf products  (centrifugal 

and special filters,   heat  exchangers,   small .arid medium  sized pruesuro 

rTaucoB,   small and medium sized compressors up to 2^0 cw/m/hour,  which 

can be manufactured with    thor products in existing plants where their 

capacity is under utilized.    It  is ;> asiblc f<r seme existing plants 

in each RCD ciuntry t<   produce    no . r more    f such products and to thiB 

extent  we have  included a special  case    f discretionary location which 

dies net  inveivo the distribution  -f new plants, 

?,5t3    In order ti   identify predetermined locations,   feasibility studies 

cf pro-jects, tcjothcr with statistics and ancillary information,  are 

needed. 

It would be unusual  if macr< location    f all projects is pre- 

dot crnlnod under the parameters riven abtve    r cmtrarily,  if m   location 

of projects is predeterminad at  all,     (Pi r the  sake    f simplifyinc the 

distribution procedure,  it  is necessary for part  of the projocts to 

have a pre—determined location).    If the above circumstance should occur, 
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it  is odviseille  tlit the  i^nmc ters ,.-r p- ¡jod  ah.-Ve  f> r identifying 

the prodetc rmined  1; catión-i be  changed, 

2.5       Measuring- the share     Í' investments 

Investments measure  the  c mributic n    f the R'B countries 

towards creatili,': th>   KCD prr jects.    it  is important t    loi» w o .ich 

country's  share     Í' trtai  investments f. r the  ;.r j  etc,   sine, this it? 

( na< ef the  elements    n which the distribution    f pr jects  íB carried 

ut. 

The  investment contributi n    1' the RCI) ciuntri' n my be 

represented byt 

(a) direct  i'ix.d invv.Dtn.ont  in the ¡ r> ,j cts* 

(b) direct  and indiruct   fixed investments in th. production 

branchc-3 ah; uid V..   enlarged in    rder t>   create the pr< jects* 

(c) direct   and indirect   fixed investments ; lus  . ther funda 

fir eventual  lv ins arid sh< rt-torm  f inancin, ;    f the RCL 

pr>  JOCts, 

Situati ne(b)  and   (c) are  sc   compii x that they can b^  satisfactorily 

encompassed    nly by implying the croati! n ef an ROD Investment  Bank, 

Wo will therefore    nly discuss  situation (a)   inV' lvin ; direct  fixed 

investment s, 

Fixed investments are mainly berne  during a construction period 

ef 1 to  ^ years  B>   that  in    rdcr t    express thorn in a uniform present- 

value fi,"uri,   a discount   rate has te  be api lied.     Once the  detaile'd 

data ; n fixed investments arc  km wn from the feasibility studies cf 

all pre jects which aro considered as viable'  for distribution,  then 

the t>tal  investments and the  shan    f each ccuntry in this tetal 

can be determined,    Hrwevor,     no must rut  f r>\.t   th.-it this outoome will 

be arrived at thr<u,"h a very complex cmputatitnal ¡.r> codure.    Indeed 

acccrdin,; te the  accepted   >rinciplo that  each cuntry sh' uld  bear the 

larcest possible  share ef  investment  c 3ts f > r the pr< jects which are 

assigned to   it,  many trials have t-   lo mad.  in ^rder t.   assess the 

satisfactory criteria that  the valucL added accrue t- the various 

countries in the  same rat if s as th'- fix^a inv^s'C:   ¡ 1 :,    In ordir 

te  simplify the procedure,   it  is adviseable that  each ccuntry finances 

P>(f  ef the projects assisted t<    it,   while the  romaininr ?&••    f investment 
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cest3 arc IK mu equally by the tw-   other members  (in case  * f a three 

country project)  • r by the  'thcr r-artnor (in case  < f r two country 

project). 

2.6        The main criterion f( r dietribution 

Wo pr'posi   that the main criterion which reflates the distribution 

of the heavy onrinf crin," pi- jocts hi;  distributed in  BUO!.   . way that   the 

net   social  value added ero at od by the'  pn j.'ctfi accrue t'   each c untry 

proportionally t.  its share     f the t  tal fixed inveBtmonts, 

2.6,1    Définition and moasur      Ï BI cir.l value added 

The  B( cial nel   valuti  added involvod in the distribution is meide 

up cf three  components;     the V.A.  directly created  in the pr> joct*     the 

V.A, created indirectly in the  sarao country where  the project  is located: 

the V.A,  created indirectly in the rest  if the RCD region.     Indeed,   each 

RCD project   is expected te buy inputs if various kinds  (materials, 

intermediate manufactured pr< ducts,  possibly machines and some kinds of 

specialized services)  n:t  only in the country who're  it will  be located 

but  alec  in the ether member cunt ries.    The- net valu, added,   as known, 

is the sum  of ,";r sa profit3,   wages and salaries,   interests and rents. 

As  said abevo,  the net   S'cial v hu   au-o. (¡JVâ)  of a prompt   ic 

the sum "f the direct  and indirect value added of that project throufthtut 

the whole RCD roción.     It  can be calculated thriu^h > ithcr- cf the two 

basic devices«    namely,  the  accLuntinp prices ir the  input-i utput 

relationships.    We d*   n^t pr< pi st   *>   discuss the merits anù shortcoming's 

of each method—',   and prof or t     calculate tho  social value  added by. 

moanB cf accounting prices,   since this invi lvea a quicker procedure. 

In order to      *et the: ma^T-itudo of the  s.cial net value added,   all project 

items have t-^bc priced by means of accounting prices which  (for the 

sake of multi-national evaluation) must be uniftrm ti   the uhole RCD 

region.    The way in which such ace untine prices arc- determined is 

\J   ThV "Manual  on economic development  projects" of the HI,  pp. 
209-210,   BÙ;co8ts trmtin¿; the two methods as practically 
equivalent.    We deem tltat the accounting prices arc a better 
and moro straightforward mothed and that the inputs,  outputs, 
relationships,   should be employed fir checking, the results of the 
former method. 
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illustrated in Cha; ter 1>.    Lot   it  suffice t    indicate  i'irstly that 

thoy aro derived fr(m current  prices and after they are mutually 

adjusted,     In this way the S VA l'.r each pr- joct   in the country > f 

location will be   i bt ai nod by a^.lyiiv that   e-untry*s acciuntin..; ¡rices, 

and the SVA in th: fther ountrior- by a; 'olyin,   the  relevant   ?cc untinL" 

prices. 

The SVA in the  country    f Loatin measure B th.   value   added 

created directly by the rr je et   and  indir etiy by the  -c nemy at  lar^e. 

It  is obtained from waL;e:;,   interests,   rents and ,;rc SB profita,     f the 

project,     Tho SVA in the    thrr tw    count rio;HTieasure3 the value  added 

created indirectly in the    ci nomy at   lar v.    It   it;    btained from the 

maf-Tiitude  of the   valu.:  if inputs sullied by    the   tv;    countries. 

The SVA,   as dei'incd ab; ve  < cc-urs durin,; th». peri; d  ul.> .   iix>''- 

investments <f the project e or   b rru   and  iurinp the operational  pericj 

Durinr the ccnstructi»n periods very little valu- added will be  created 

outside the ccuntry  S 1   c^tin  (« nly in th    case where seme machineries 

and specialized  services ar;  supplied fr»rr. th»   RCD Realen)*     as far as 

tho value added  created in the  ceuntry < j' is cat i  n is e<nc< rcu.d,   it  is 

limited t;   sc OK.   iteme    f investment—c  sts  (buildings,   services  and 

eventually B'ma machinary and equipment). 

The SVA occurs in principle,   durinr each year    f the  c nstructii n 

pcried and of tho    peraticn perid.     In order te   have an overall 

impression of the SVA relating t    4ho. wh'le lifespan .d' the prejoct3 and 

tc   handle  it f' r dißtributii nal purp'sea,   e ne must  <bt.tin tho present 

SVA by applying a prp'T di3c.<unt  rate.     Usually,   it  is easy t'   calculate 

the yearly S V".   !  <y th»    .vo ntrvrtic      eri".  :x..'    '• r th    .'ir-t   ¡''v: ;-íOT 

of tho epcratien periti because thoy are relatively cl> Be t.   present 

conditi' ns.    It   is mere  difficult  to  knew the value added in the 

distant future  of the projects*  activity.    If it  is imp' ssiblo    r tee 

uncertain ire  record these ma."nitudes in tho feasibility studies one 

can resort tt  the device  cf capitalizing   the valu- added calculated 

up» n the first year (cr years)    »f the  ..•poratienal period. 

1/    Or of the other country,  if it is » matter of a two-country project. 



•••) - 

1 
By memi::    t' the at.,.: illustrated  i A ¡ aracra; h3  :,i,, 

¿,<l,¿    Disi ri but i-1.    i' pr j.. ctr.  .;ith pr. d<. t ¿ nni ntdlx at i' ns 

_ • 1 nnd 

2,5,   one can firstly ¡>aes    r. t<   distribute the ¡ r< jocts with 

predetermined li rati ns,     Pr jectr nrn  supp'sed t    start  t< pother, 

b'th the e nstructi n and th-     p.. i-.ti< nal  ; ,ri  ds f • r the scko  • f 

simplifyin: the  illustrati« n.     It   is ¡leoor.sary t     s.'iarately determine 

the valu.-  added erected durili' th...   c nstructi. n airi the  operation 

period fcr the pr'ai.   <f j-i" joetò .-'11' .oat od t    each e< untry ir:    ro'or V 

reduce all marátudec t     "present" values* add. d and sun them up in 

order t<   obtain the t tal  s*. cial valu ;  added fr« m thv.  pre jocts with 

predetermined locations,     i'hv. t   ted SVA i' r each cuntry,  expressed 

in relative terms-,  will be r mpare<¡ vati' th.t  c entry's share  ir. t tel 

fixed investments.    Since the tw«    nets    f rati  s will certainly net 

coincide,  the prcjectk; with discreti« nary r.cati>ns will be distributed 

in such a way as t<   m:ike the t tal SVA J' r each cuntry,   expressed in 

relative terms,   e incid..  with er be el  se  t.   th.  fixed investment  rati» s. 

The predetermined It cations are   identified by moens    f thj rules 

prt pescd in paragraph 2,4  of this cha; tei-,    Sine tere  are ne   alternative 

l'cati«ns of th    relevant pre jonts,  there are  ne  alternative e al cul »tiene 

of the SVA created by the pre j^ets in the    1*. .- ... ivc   lo-vtier.R. 

Ce.preBpcndinrly,  there ia n<   r.v>.d t    ap¡ ly the  accounting prie ;s if 

each cuntry t    the inputs    f th.   relevant pr jects, 

2.6,3    Distributi. n > f projects vrtii   ,1-or tit-r.i-   1   y.ti.in:- 

The jr-jects with discret i<-nary l<. catir ne ere alternatively 

assigned tc these  countries which have  already  received  (er at  least 

arc expected t     receive)   seme  pr jects with predetermined locations. 

They have t«.  be  allotted t- the member ceuntriet;  in such a way that  the 

tetal SVA accruing tc each cuntry,  thanks t«   both types ef projects 

located there,   is pr<.p< rti .nal te ench cuntry'e share in total fixed 

investments. 

Projects   . '   ;.    iecr  . iei. ir"  J oc ¡.1er.    r« ot'o'    v   yri.riei   ] 

to obtain different amounts of SVA acc<ordinr to the alternative 

macrclccatiens.     In fact,   seme  aspects of the technological processes 

in both the construction and the operational periods of the projects 

may be at variance in the different member countries?    mcreevcr, the 

indirect effects of the pre jocts' activities arc certainly difforont 
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in each alternative maciv It ration ar; ir- reflected in the varii us 

¡•attorns    f acceuntin./ prices.    In    thor w< rdsj,  tlu   distributii n 

of pr<jocts víith discroti'nary 1  ceti, ne amcnL- member c untries, 

whilst  invilvin^ the  same moth'.1,  as already  .utlin.d will  certainly 

require several tri'.ils and computati nal v;< rk, 

2,6.-1     iSguitable distributi' n    i'  social value added 

¿hieh are t 

— '•-       ro 

Since the number    i" h.avy on- inoerin/ ; r j:ct¡ 

undoivj'   distributii n is rut  very " í       r      .   '! 

it  cannct be   expected that  the vari'us combinat iinc  of pr jects 

allocated to the throe  c untri-«  v;ill  satisfuet. rily fulfill the 

main criterion f <. r distribution.     Mero«, vor,   a reasonable do/'ree  ^f 

uncortp.inty has t>.   be correct od.     By takin., these raettj inte ccncidcratii n, 

the  Bucccstien is made that  if the magnitude a if SVA in thair mutuai 

ration aooruin^g tc tho three ccurrtrios irtand in \<r< r- rtiins which 

diverrò up ti   ¡Jr from tho ratios  of the   rhrr      ir. fix-è ir.vectr.iontí , 

those  should still  be considered as an equitable distributi, n   -f  social 

value  added,   arid thorcf< ru au ai. equitable  distributi. n. 

If,  he wovor,   the two jets-   f rati s diverge fi r m K thar. .7% 

one can say that th>   SVA -is over—all( cat>d in some mombor countries,  .and 

under—allocated in . thors.     This will entail  ros>rtin>/ t;   a mt-ch/anisni 

for ci mponeatin;; the- countries v;h?re the SVA is under—all. cat od. 

2.7        Auxiliary criteria for distribution 

The  auxiliary criteria for distributien a' pnj-'cts may be  either 

quantative  < r qualitative.     In the  latter case, they are simply bread 

Guidelines which lo;, scly bind the member countries,     lie submit below one 

quantitative and < no qualitative  criterion f r the distribution of the 

RCD heavy oncineerinc projectn, 

2,7.1    The first auxiliary criterion is that the fl v.*    f raids directly 

and indirectly engendered by tho pr. jects distributed amencj, the throe 

countries bo reasonably balanced.    This principle repents what is 

clearly stated in the RCD Toms ... f Reference,  as a condition for the 

RCD co-oporati<n in the Hjavy Enjinocrin,; Industry,     AB stated earlier, 

each RCD country is free t , j. in any RCD project,   s;  that the principle 

of balance in the flew if j < ds cannot bo a tripartite one,  but must 

be bilaterally applied for each pair < f countries.     The import anco  of 

this auxiliary criterium may bo questioned an it nooms tc  bind th. 
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relationship« te     strictly  b twuen th«   thr     (   unt rl> t ii   ••*'   ' 

composite  Rituatitn« when n> t   ?ll pr  j«dfl   ir>   <>x¡ cet • >:  t     »»     r. "» 

three  country basis,    lit wovor,   Bino       n<   mufrt   r« ;it>oct  ti>    will     f 

Governments as expressed in lh> Taras    t   Si f  r^nt   ,   th.     xperts hnvo 

taken this int.   acceunt. 

The analysiß "f    > < ds fl-.w in  radati r¡ t     the RTD pi* P'cts 

starts from the  finding <f the distribuii« n    1   th    ,r joets with 

pro-detcrained and discreti nary 1 critic.    Thic dint ribut i t. hns 

boon carriod out   s   as t     satisfy th«;  muir; < rit uri r.    f -vil- catti r.. 

In the preceding   paragraph,  we  have  Been that  such distribution is 

very composite  and cumbersome,   aince   it entail« vrwiiut  successive 

methodological   stops and th.   calculation 1-cati ne.     lVivf rw,   if 

the distribution cf prcjjcta is c< nstd, rod oqu-vl  acci rdirv   t>   the 

nain criterion,   the auxiliary criterion atvuld bo  satisfied thr<u<-h 

slight  adjustments cf the previ UB distribution a    ac n t t    unduraint. 

the main criterion-    where this ie not  possible,   th.   auxiliary criteri - n 

should bo carried out by resi rtin;   t     ether dovic< m than re— di stri but iiv. 

the projects (this is discuesod in the next parormph , ,9 dual in,- with 

the compensation mechanissi).     It  is n« t    mry t     aun rtain the flow    f 

Goods as it  is difficult  t.   f recast   boy ml •.: roas, nab lo titv.-h ri«n 

of mutual trade.    If the muturd trade    related t    the ,'ivor. But    f RCC 

projects should progress through rclyin,   on purchases  ind deliveries 

freely decided upen year by year, it  WA uld be impossible t    make m*¿ 

precise calculation r.r oven any pr joctv r.   f th«   f 1> w    f fu As and t»c 

application of the auxiliary criteri« n wuld bo unfeasible.    It is 

necossary, therefore, t      ...»   t i i \ ti.r*t  -.,->r<\ rial c-   ofr< rr.'-ictr 

fellow %be disrtributien cf the prgocta as a w< rkir*   hjpotfcmaia tr 

distribution,   in order that purchases and dolivorijs   f all proAucts 

related to the main produots of the projects, bo  fixed ov-ir a period 

longer than one year. 

The calculation of th^ flow of co Is   n a bilateral basis Mill 

indicato surpluses °r deficits in trmde ameni' pairs   f ccuntrioa 

engendered by the distrlbuti n of th<¡< pr« joots.    At this ; 4«a soma 

cbjootion should bo raimad as at the borlnniiv    f auoti« n 2.8.1. 

rogardlnf the inconsistency    f the oriturion refluirti*   Mruus<na»ly 

balanced flow» of poods" with the foot of all win*     ach country t« 
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it.«    t»       -a. .1.        . .1        •     il^'.t   •        , vt              '     1 '     1 ».      :        it    -r    .lu*     th.     ln¡Ut» 

l» tir- -11»  «       '    '   .!     r>.   •   < r   h       '»      iir-1   u   „t.i    !   1h    jr   v et», 

n»    »   r»        », r K itttv     n.    r r. f                        «    rfU.v    11.     .«.'tvii:   r.   ir. 

¡   1 r     'I    i J. I    1. !.   1h,V    VflXi     I !   r- l  f     •> KMI.        »r* 

,   ,• * f    i    *u*l.i   rr      rtt-fM*      •    !!'•><      »'      .ici riKit i. r.     »'  *'i*' J' '"*•» 

•t.  u* I » «*•    .*«        ««    «frt   U.     i      m.   i      »'    i    .ink"    t*   •.     ,r  > <*t •   1' cited 

i,   «i       «t        win,    H   , -   I—ïU J* u -» i\ ••      »-it  ri n,   a.a t\ r this 

r-  .» • M   i<   ii.. *»*..• ,  !-r    «   f •   •..    ..-*      t       vW¡,i.t.   îlluBtrMi r. 

f   tfc. Il#* rt«*w* »   i.     rit   r*   ,   il*u.  '   '   ti.     <*m*..      t   t ra'ticnl   i¡| lirati^ t*. 

1»   \f  fci.  •«      r »   • K.    ¿ irl  u«.  «i r**»    ••  .r   t• «• ».   ¡  i"»tl-n,   that 

r •*, •    r     -,    il«    =i   •     liiiUii   i   M      rtlr*    »     • I.    .   sallllity     t 

tiiütii    tr«*   n   i.»    tin      i   i   rn..j     i   '   il*  iit;u  t    'ti»"!' 1   ,'ionl 

m .]»*i,     ti«   |.   t»*    , ri»», t. i "ii.*Jv;t*ir|; i      •*. 1  »'' «lUieh i>: *-' 

1U «  <i   f.rtll.      Il        i      ! i 11     U  t    u.  t h       hml!' .1   ?uw' 
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potro-chomical industries,     In the engineering industry the 

identification <f industrial complexes is IOGB easy,  because tbo 

peculiar flexibility   if mechanical  equipment makos on^inoorinr: 

activiti'jc n^.t B'   riLldly c triplementary as in the  soct^rs mentioned 

above.    One can inly indicate. h«.ro S'.mc possible engineering complexos 

such as! 

(a) (;as-turbinG8,  steam turbines, turbi.-compressors? 

(b) steam turbines,  alternators,   steam boilers; 

(c) lar, e  dicaci engines,   lar,'"o pisten compressors, 

larco oastin j and f< r-in^ shops; 

(d) lar,;.; sized boilers,   fr ¡at  exchangers,   machinery 

f( r chomical industry, 

(a)    valves,   steQB>-turbineB,   f> r.irf and  castine shpe, 

wcldin," shops. 

It is cloar at first  si^ht that the on^inc-crin,.   and metal 

working branoheB arc n't particularly suitable f i r the croition <f tec, 

many industrial complexos.    It has been preved that  in practice,  the 

on&inoorinr plants can be freely combined in the majority of cases. 

However, where it  is possible to  set ui   ;oiy of the abovomenticnod 

combinat ione of projects or plants,  a reduction of investment e can 

be achieved.     In ¡articular combination (b)  could obtain a saving in 

investment  up  to  PO-JCV of the cost which '-ould be borne if the plants 

were separately installed in different locations.     This  leads to  the 

concluBior,  that the distribution of projects should take into account 

the principle of industrial   complexes, 

2.6       The Mechanism for Compensation 

The mechanism for compensation can be basically envisaged in 

two situations.     Firstly,  where  there is under-allocation or over- 

allocation of SVA;     secondly,  where there  is a deficit or surplus  in 

the flow of goods.     If both or either situation occurs,   there are 

various ways  for carrying out  the  compensation.     Some solutions are 

proposed according to the distribution of projects  beinç carried out 

either in one or  two phusoB, 

2.Ö.1    Two-Phase Distribution Case 

In principle the devices for compensation are the following 

ones i 
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(a)    The  distribution of project a   is cerned cut   in  twe 

phastsB,  GO  that the second distribution phase will 

attarpt   to  baiane   the misr.l locations of SV\  or  the 

imbalances  in  tho V i lateral   trade relationshi os vmong 

the TÏCT) countries.     The  advantvfes  aid disadvantage's 

accruing to the  countries  v;.ho receive  the    'rejects 

either before or after  should be taker,  into  account  and 

an  int „rest rate should Vc   applied to  tho  benefits 

gained during the first   phase 

(i)     If,   in sate of the   ibove  device,   the distribution of 

project«  is still  un1 rlo.no:"d, 

(i)    a cantal  lo ai.  should b- granted by   ihe  favoured 

cour.try te   t he  unfavoured :ne or ones   in the case 

of under or over   allocation  of SV.'., 

(ii)     some  bilateral  agreement  should be reached between 

the  interested countries  in order   to  foster the 

trade of hese  goo da   in the direction of the deficit 

country in  cat: e  of surplus or d-licit   in   (he mutual 

trade of cn<;ineerin ; deeds.. 

With refe-rene   to  the  issue  doalt  with  in (ii),   account   should bo 

taken of  the  flou of good" which may refer basically  to  two  classer,  of 

engineering products:     either   final   cms or  inputs  used by the ¡'CD 

projects.     The  first only encompasses   the products manufactured by the 

ROD projects and sold in the   .'CD  countries where   i.he- relevant projects 

are not  located,   either as  final   /»oude tu consumers  or ar  in nits  for 

othor ¡(CD projects.    Th^. second encompasses the main inputs which ar. 

directly needed for manufacturing  the  former ones.     Ir. this  case,   if 

mutual trade among the goods belonging  te the  former does not result 

in a balance,   the possibility of enlarging the  concept  of flov, cf 

toods also to   th- second class  of products  can be  envisaged      However, 

these are not   easily recorded because  the mid-term purchase  and 

delivery agreements  (already hinted at before)  ar*.  likely to be 

established among  the   !CD projects,   and lens  likely among private 

producers.     In  tiur   w..y,  the :iCD .-'eopraphical sources of various 

intermediate  inputB of the projects may vary fron year  to year. 

It will defend,  therefore,   on the practical  importance  in quantity 

and value terms  of the project's  intermediate  inputs,  whether to  extend 
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the conception of flow of geode -Iso to the second cl.ss of products 

in order to try filling the d.ficils cr surpluses through bilateral 

trade- agreements covering those "o-:ds, IT tc find som»: surer rr.oan¿: 

> f compensation. 

?..'">.¿.     (.»ne Phase Distribution of Projects 

This c:.s. has ho».r. doult "ltii in the preceding nub-paragraph 

^nder Ì (i) c_r.d I (ii). 

¿ó.1,.     Final rterarkB 

Yho distribution ot'  proj-ots ir. two phases is certainly 

complex and cumbersome but it may help 'void the need fo e^t up 

compensation ei'Jie-r through capital loans <r through spocial bilateral 

trade agreements, which nay be- un»-»illin;;l" accepted by the PiCB 

Governments specially if lor ;c volumen oí' loans or trade .'To entailed. 

On the other hand, the distrioution of projects in one phase Í3 

undouotodly simpler but "ill raise the need for moans of compensation 

in the form explained above. 

Common sense has t<> be used in :hoo6in;i between the tvjo 

alternativos.  In principio, the experts suggest the distribution of 

projects in on^  phase bocuaso the procedure ir. greatly simplified. 

In the findings of this procedure, accorditi,' te the main and the 

auxiliary criteria for distribution and within the limits of tho 

p.: rame tere suggested in this chapter for identifying the pi e-dete-rmincd 

location, vili le-d ultimately to l-.rfjc c ll«cat ions of SVâ and lur.-jo 

unbalances ir. the flow cf ;>>»jdE, it ir adviseable to chano the 

parametern and to redistribute th*. project« accordingly.  In this way, 

it i-ì  possible that tho redistribution all make the misr.llccationr 

and trade unbalances less important, '.'h-.o the point, is reached that 

these aro not largo, then the. mechanism for compensation can bo applied, 

cither in the form of capital loans or special bilateral trade 

ar:reomcnte  Indeed, the favoured countries will be more likely to 

accept such moasures when tncy do not ontail noticeable financial 

sacrifices. 
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CHAFTeK  III 

I;-FOLIATION BASE REQUIRED POP THE APPLICATION 
OF THL GENIAL DIS ¡T; I DUT I Dì' CT IT .. 'I: 

This Chapter  illustrates  th.-   K. t cf  precondit i.,ns which  :.rv 

necessary to compile   uho heavy engineer in;-,  projects end to  ca.rry 

out  evaluatun l'ur the  distribution cf   iheCe   pre jects.    "•   ahcll 

examino successively the  eroaK-dewn  of multi-national Á,rojectc,   the 

aocouiitirv, prices  for pi io in,'j pre ject   iter,. ,   the   in, -ut-output 

relationships,   the   import-content  îm'tr.lif.tiûn,   the survey  on 

transportation coste,   and the survey MI  tl...  utilization of productive 

capacity. 

3.1 The preparation cf^nuUi-n^tion'.1 _¿rcj.n-.tq 

As already mentioned m Chapter 1,   cl^   projects hitherto 

prepared for ÍICD purposes do not meet   the  requirements of multi- 

national evaluation.     The basic  shorlooming   of the projects are 

firstly,  that they are  drafted  in a curs .TV   ve.y  ir. all but  a  few 

exceptions,  ov.r many details which ar.   of ,-re at   importance  from the 

standpoint  of distributiv prcject.:;     secondly,   they hr:v,   beer,  prepared 

on a strictly national  basic,   by inside  mg    ody  the national  resource? 

(including the-  importatimi  of  inputs  from   Mi,,  "oui ;:r world"),   and 

taking into account the productive  effects   >f  the projects  on  the 

national market  only. 

Tho pro je o „  studies  v,ri   pr  pr.rod between the y aro  196/"  and 

1970.     In this period,   traie   among the ICD countries for '11   products 

in  conerai,  vas very limited and over, more   limited in the  field of 

ungineoring goods.     Ho\;ever,  there  is a certain  increase every year 

of the RCD industrial   intortradc  and as  BOOM  as   the railway corrections 

between Turkey and  Iran are ready al   the  ,.nd of  1971,  •d the highway 

connections between the three  countries well   advanced by  the  end of 

1972,  the exchanges  in this  field vili certainly  increase noticeably 

even  if projects not  common to ItO wer- creai cd).     There are,   therefore, 

.^rounds for taking into account that various   inputs of heavy engineer in; 

Tojects (r.v t-rials,  manufactured intermediate  joods, and probr.bly 

also some simpler typos of machinery)  will  be  supplied by the ICD 

countries in the feasibility studies  of tho RCD projects to be  drafted 

in future. 
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Below is  a 8tr.ndc.rd br«.-kduwn   ;f   . feasibility stviv.     It   is not 

too detailed,   but   ..ims  at  shr.ji>v víhioh  item;; shoald 'K;    e cum tod foi 

by the  project   draftees  ir.  order  te  "llw for a nnrt  oomprehensive 

-lid correct   cvrlu-tiu <:J' the   project•>.  later on,     The  .nein reason for 

¿myosin,-; r  standard breakdown  >J   .;rcjeetn,   ìE  lo  point  ^t   that  too 

cursory and  incomplete ^reject   t; Indies are U3ele£;f;   if  the   distribution 

cf projects   is  te  be  carried oui  on tl.e b-sis of value  indicatore  such 

as valui   added,   01   profitability. 

The  experts would lik..  to  p<-únt out  that  throe main features 

chould be  embodied in  the   feasibility studier.; of the   'CD projects. 

The first,   is  the  time chawing of  the  construction and operation 

periods,   oC costs  and revenue??  which will   involve   th.   use of the 

diücount  rate  ( .ir rates).     ilu   Keconl,   is      detailed  specif icatioa 

of machinery,  materials and intermediate  inputs required by the projects. 

The third feature  is :..  further   indication of   the  separate  i.iputs and 

the domestic  linkages,  the  import contint and the nCD source cf supplies. 

If the  feasibility studies  contain these, elements,   Uore will be  pounds 

for a correct  evaluation of di;'/ribution  (pr vided that  a net  of account- 

ing prices has  air..' been determined). 

\.¿ A  cursory breakdown of ir.ulti-nati ;nal project3 

The   indications l; id down ''alo'- are  oei  overall  project  dosignr. 

It ia  ..resumed that   chose wbo   -:ill  pi--pai e  the .ICD orojects will know, 

in general,  how a project has  t<.   be prepared.    ,Te  airi at  pointing   out 

those project  items which uiivio L be^ jyerl o ohed in  the   feasibility 

studies of the :i(,D projects,  sine, tiu-wo need  to  under-to multi-national 

evaluation   for  the sake cf distribution.     The  following, project  items 

are singled out and examinee1  s p.r.atclyi 

- projection of demand; 

- production capacity and output; 

- technology of construction and production processes; 

- specification of materials and intermediato inputs; 

- geographical sources of machines, materials and other input;;; 

- operational costs; 

- revenues and profits. 

This  list,  as experts  in project  compilation will realize, 

encompasses many but not all  the main items of a feasibility study. 
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(r.)     The   .rejections:,  ef dj.rrK.jid     f"i   '"    .iroduel   (or 

/ruduets)   ì.I' ivu,     »\\iv.i-l   ¡¡bu.lci   b«.   v   r,   "eour-1 

;.nd  should  ,,  V.ü j -.ly  be   cerriul   u"t   ir,  the   t" >r't . 1'  \ 

jro;...!'  ,.i, rket  Cuf\    ',.     I,    f > : ,    the    e  rvect   rix * ¡-ureirk ri 

uf dorrà a mey b,   u.eidul    .t>   ih.,  vi.'.bijit •     t'  ili-..   >)   > •  i- 

f. r   :1...   .coMoir.j ;;•••   .ii'  sedi   uhiu.  ' r>    linked  b    l.lu 

•utir.uin  ni,;,     )i' out imi.,   '..."<•   io.   th.    «i •  L i.er,..i:;v :' 

loc.ilieii   ...f   Un.   . T'M   ••:    ir:  ••••••;'     '   + !.    '.  ir.ii-.r  e untried. 

In tìiv.dyiv:   bhe   brrnd,    n .   niurt   i> .1   fu   ••      1 .   - x, 1 u1' 

th.-  possibili t i..t-   :f  . y,.H.] • IL ;   "    th«.   t\si     il'   ih.'  w rld, 

us,;eci;.lly  1     .i'h.r    uvei     i„¡;  1.   w trien. 

(Iì)     '.e  for  , ^r • .'duct x - -J.  • • ^ r 1ty  1 he  1   n/th     ,'   t!.      .'uiruou.r. 

.v riod must  '.•_   s u ît'i.d  u.d   di.   v  ri -uè    >i. -1:. ¡;  oh 

irvlemont .tiu:  ef  th.      -rulne- 1 :u    T>   vuime   • "fb lish  d 

'fcvonucR  uu   t!ki\i' T.      r  j'it  " 111 \ v  l'ili   d^.ti.l   1   !,. ly 

.•II :    eleir   fh-L'ip    :!'   th     u   du;.i   r  "li::,  u   '      :     h. 

, i"0;jiV;n«ivd o:u  city.      O-u   , •   l'ili   in     . u r. i   i'   ».1   w   i'a-. 

trend      :'   ui, r.city   1 -       n   r"   ì   oi tir.   i >r        T1   1     m evsssar : 

t..   indicet¡    th.   •   rue. or.   lu    th     Í    .hi.   ínr-t. Ile   1   t.       ri   d, 

at;  dir Lirv^inhu1   ïvn,   >•. uu]    ;   , ,u   1 on   ,i     1 •>. 

(c) Fixed inv'-su\vi>_e     r     ura.lly 3   >. oil'ied   1:    Ki   il.     fn    thn 

HC E  jr-' je: in,    in.    1 .ned h     ,    th-    .'  n   i "ucli u   ,M'loi!   ohudd 

'oc  indicée,d  u.d   ;u.„r' 1   indie" 11. HE  ,,IVU    . 1.   ¡..     ty, >.   -u 

fix.J   111V .almude   1        ,    undert.U'u     0    ue.U.   .1   . ln^    bur 

/erio.d   i.e.   r   uuru lion,   r.r.chinorv  ub   .. ,ui  . <u,l     nd 

E^rvic   n.      Thio   will   ; 11 -',:   ' ,:.     " 1 .'ul   t 1. .* 1    •!    h     vr 1 ,. 

C'.dd^d   fîui'iii      du    .".r ••» 1 1 1 ••1 i..).   ;.II.M,      nd   , :!i.l 1. Il;   .li. 

. v ;.t     1   n ,iu      f'   'd'   ini,  .it.    ü :      t.1-    '.'T     i >. 

(d) :Pb.   te ohi   lo, ¿y     :   th,      r >d     ti.\.    r  ru't-   ind uri   11. 

ur.,)irtn    )f   ¡h.    >' • :'""t ;uc 1 1 »ri   -.i.   (.•      t   th<    .i'".l',,t|     F 

B.Koi   l   im/ort. uic,    ,"v-   i;ui!l-n.M    ,-.1      :    ju'.'.      In<K > d, 

-:^ch liKimUji' .  M, ,try bu.   lit'f rt-nt   r   -i   r     1  -ITIIU.F,    w-i 

this  l'.im/i   bu,   .ii'f. ,-i    th.   w      1.  i-'liiu.    M-  '.u-ii./ii  I' '-tor.-' 

ru-i   eM^l-./  d   ..y  ti'u.   /re,]   etK        diu-     1 ni'!  '!  uti'il/ 

hij,lli r   -.v   il      ilit,      1'   unciali,  li'    »'I    i      ,'dl-M-i    ir. 

reln.tijfi   t'    l'nrk' y  "i.d   1.   1.    u;   -..i¡    l'.'-e    li  e  \t   imh   i., 

.11.   tlu    Uehrul 1   y     :i      t.h   1    i    .         1     th      l  ."      ilnuiU      id 
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jxDdUC-.l   •!,     -'w..-tR.        TKÌ ti     1    '.1.    net    Illv....'    t.h.-'.1      1    t-cul'- 

int.i.3iv.    ..rcjiMi;   .xir,1   M>1;   r.  rr.kiPt.Mi -tnd 

<••" jif 1   i/it..n:;iv       r   j. "• ¡;   only   m  I.'       ."»>>.!   1 i .'k.  , 

V'h.it  '-'v   i'.i- ,¿_.MI  is   .V :    ilu   diíT'-i-...t   1; ^,u-nv  ll'iilit,/ 

i''  -'^ • '--D C'ïv.it. i. :; 'M '-!k.-ji_ Lt_L-L,'.'-'-r'.4í'- J "•'• .'V-1 ' --- 

j Ui.'.t i.'i.R   u   .h',   coti!-!, .if Li.n -iui     i a réduction ^>r<M.. 3 K, 

uith.t    -ft'.'M"'"   Ji '  'MMMM   -u'l   l ul • 1—¿i.' 11 • ü. 1   i'h. r:ct.:i 

.'t'  thi   '?<T  ,»;•'j'.-t.'.      J.. íM '-i-  ~.1MH   ' ill   ',     -lì     t • 

-MMMIO   f< ;   •".. : Ir i      if    .   1   • •;  .VMOM    i ;> ..   •>. • M  .1 M   >-""'f 

c-XK'i   "i:::  hl iil'  :.- < h  1:1... .1     .ii.li"!:,    <?..!   if   ll:i - 

<:  . Id   i   dui-.,  .vrr.ll  copta       I¿    :i'>!   al     Mvav.c  M. 

fM r;i >1> ,    :'••   7  rinuji    h. .   ."li.- 1   i..   + hv    !'».•;   i til i ty 

rtuduM   Fine,    llu.'-   M\    . l-in-Mr   l-Mdin,    t-    .>ì.,M<M. 

1-HMtj M..;. 

d  n.lern«, diet .   ln.ute (o)   r:i.-„tr_¿_j ¡'\c" <-_IM.-_j/. Jü
;• ti. K.LJ -j__d_u 

"v   iir./M.tM.t   li,   T'ì  r   t     f. ll-u-.i.    th.   íi^irM'-1   ..i'i'vOlc 

'f   th-    ..r..'.)>.i ',.'   (if   '-M    \\:oi:iillIi;    MIM r   ::..;iriOi    M. 

dot. orninoli)   ''¡id  fur   ;.SCMí M..I: i; h; wh tuoi    th.   rvi.v.'.r, 

r   i..::f  '.'ill     1   'ir..' I>1/   .•.    l^'jr-   fu'^eti-* i.tin       r  ir. >>rt 

UK in ;  _)i-   ,j-;C.L. Th.   M   >\M   , d.v .• i i-   i   . :    -.M 1 i MM i »r.   ir. 

iicf...f;rî.~.rv   i;.     .di.      t'   r:l,::wl.v  di. t ir, ,t¡ i Mh   IM.M    :.   "rdi.ii" 

Mid ''îKiji-L'-dii1    / )d;-   ili   tin1   1J"'j.'!'r   in. ut.-.     AU 

MITV  d.y   'm<   '   ,   ..lit-   '.îet.i'ic¡M en   M   th     b. .; le   K   en  vhiei 

yreoiiM    i< 't-./i:!].viti''ii  • ï Tir.'.y   M.'M>UJ,,Iî\    .uir..¡e   C in 

Uê.ri" i    ¡    • 11 • i 

(f)     Th ; ..^o^rit.hi ./.l  .3  uiv       t"   th     .è/m.-. 1   í.^UM     .id  'd 

,'.jrtdii  iiuViCiS,   ir r   fi rther  M.y   in ri. kin, • e   dv.te.il -, 

s. •.ciid c.ti-.ii  .1'  HMUtiM      I'   le   i.idi.'Mi.d  li. r     'ihieh   ;v>ri 

->r   th..  i.Mchi.uM ..id    i.ui.ii .it.î,   ;n .teli-'if    Mid  i   t i rrr.MUi' i > v, 

iTKiy   IL   sudili.-.'    ;y   th.    'out.r  i/orld',      ,    'a.     HT'  e. tint r ie: 

wl'.ci'.    th.   4il".ijrc1    M'.jl   '.o   • ltv rti.' "lively   1  "^tod,   .ni!   yA    t !l 

r. at  r,f  ti... I?rD r.  ;i >.;.     rhir will    ¡¡nd an   th-      xiv.ni 

•'Cri  ii'Mh   which  ii'  dirv.v.tlv   Uid   indir ctlv  rdM'i1   t 

;^ÍVvti i', t    >r     i'j.'.tí..     V i   ,íI iji.'Ct.-  tJhot-      l'ice.ti'Mi   ir 

/red. tonili. .),   tlK.i'.   íB  ri'j     .. '   ti   uh>"  thi   ..IMI..   ,ivi 

••   'TMI;K\.1   ^vui i'cf    -l'   i''i,iiitfî   in  tiu   t'iMSil il il y   :-tu'ly. 
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(   )      \   liminoti  h  nlv...' 1 !    w  m;..      V tv   a,   tlv   •,..'_• ,r •iti; .Ui..l 

C..Í tn  r>..fo rinn,  t     ilv   innt\ll • - ti > n a;ricd  (i. ..   u 

t.<     .h,   •'. 1 > vk-ov.. i   '      )iii   ' .'  .,r- rii> uilii.y)     r. 1   than 

r  i im,,    î.    th. 1     .••J'.ii'h  ^nan.d      .'   ..-l.v.r 

J x i : i -    .'ln-.firit,    1   iVH.jV.ti-i.-. 1  •:   f't'ò,   •• J  • oh   »   v.'iîii   "   cl..: » 

aia   t.!ii.:; in,     •1'   •  :v.;.!nA   fi J:.
1
   .h»,   n. le   ..Í'    voduc t G ,   i 

¡Uvir.iv,    t ••)•       v riwt   evieni-   .ior.  of :.   .r-j.a-t'r 

/roí'j i    'ili1'/.      .'¡»i  .in   îl.'.'iriK  ru.eh  .a    int.r..si   vu   v, 

':Xv     '.i;..      LK' r   cha    v:,   h..v..    ;  -      .       de:    i"   •     v-:   :. i oil' 1 

ctatw   )!•   ;nV,i i    t.    • .1 ;    i>.  '•   itili   ; à o tue     -)f   Mi.    avo a". '. 

r >dn •   i   ¡.  ''   :t;-',   .r .,,1   11     in   th.    In.;  run  ii.    a-'».:-   te 

d-sr..".    the   71: bili.'-    ••'       ..ajja'a.     <\- /v i i. »vi   o-   u- 

.-haüd   U   o. LculvU,!  ."-i.   i'-i"   •''    •"•"•••i   1>-   i''-1-'   'h(-   f'^tiirv. 

-.íiii   • i   lv ft   t'ivi   y   •-.;"   fra:   tin   .'. ' ¡ i   •')!'   >rodaeti.an 

P-    tu,    .\.M: ni,;;   lií'o   :''-..-   -f   tile    najuct,   th»    r-   ltcll- 

a.tiü.,     i'  th.   cv.. rea n..n „1  c . le     I       ye   r  o .r-  'v    ^^li  'i- 

(li)     •?• ¿rrsapoiidirif to  thf   time  ^haeíat oí'   •  als,   yva-ly 

ivvonuis  nlvyj:1  air.    b¡    svili..! th>.   f-u-tiVs ;    •..senil 

• i::.,   .• , a • .r.       i'hií   r^'.'.'.i r<'.-    r   j. r.j jn un rr.v le. t    TíC^S 

./la   1    --fili     rv/.-'il   ii    t.      í'i.iur' „     '.Vi.   miü-o   t arici..'    •:   th. t 

:¡»,    fl.vl      .v   .. f    -n   eV   i1.    L X. J ».   le   t.   :.S(\:-t    In   boti. 

Il,, vi- dl. . i,.' t;. vd'itF . f l.h .vjv.cir :-nd thir 

ir i>' ,rl'M ni •! aely in .ir-Nr th; t l'ïov. nuit»';, .n ¡r y kn a; 

th.     T )U » > . îv     vi        ¡'   r   inventiva t    .ntoilo.i   ey   the 

, y   .!   ' ! - in  ,'id..     t     . no. i.r-.•.»   ,'J'iv -t..   invcs\ irs 

t     ,; -ni    ,,T> a n r v i:in,;s 

In   /linci. 1       «;!'   a    n   'U;   .„.y   ' .K.    th.    i. a:     illn.r  < í   ncly 

aúl.      1 .nts   (winch   i'..   i avnt   th.    1. r >   uun . ....     T a son)     T      f 

ivducti  n     r v,v"jnrv c   t..  h,   ".ncu-rtv.1:. r.   n    .'xiutir .; . 1:. r.tr  wlu.j..:  c    veity 

t.   aur><    citent   IB   miut 11 î.v '.      ' ¡:   ..1, ..'-,(!,/  crrvlicsi ..   1   u.  1..^3,   tins 

ticjnd    ;ivux.  '.f ,ir   JCI-IG  ic  v.r;.   limi   • d.     Thip  IG  IKCKIP.      i'l;   aies. 

mailer .ctuivTP   -A    'C'     j''luctt¡  wn< ,   thrn.t,ti  Th«.   ctiliso î.m  of   th^.ir 

cxini in     v'vr.ci.y,    ¡u- 11 l'y   (' v   .il .iti ibn1 Mu  under KCl)  .'mW:.     Th»- 

fistln-' u* il .... t 1-JI.    if c;,Mtv  eli >nicl: 

( •)     ...m i.l    .11   ¡h •» .    ••.•••ufi ri. e; 

(.)     cv.cvTi     i'da-to  na   , r. visura •- im jiui'nct oral  in   tin 

\iCV r..   i.),,, 
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(c) im, ly .    nor»HÌd-r.'.bl'.  v lurr.e  of  OUTput,  which uill 

mo>.t  tho  dornend of tac tluve  countries; 

(d) require  fixod investments  for adjurtirvj existing 

plants to new products; 

(e) C..11  for  foreign to chili cal ascivtancc. 

If the majority of th.se condition^  exist,  we believe  the 

impact  of ÎÎCD e_ -oialization   'achcnj.j1*  for  the new of production 

capacity vould bo relevant  in  the distribution system.     Indeed, 

the Govornmintc arc expected to partake  in decision« and wei.'jh 

the  overall conSvi<ruoncos  of 5, eci.lization a^ixcme-itc vii i oh will 

affect  tlu national composition of their cour try's engineering 

production,  foreign trades,  eventual relaziona with foreign finnc 

supplying l3iov;-hov and tho domestic capability of feeding input 

requirements to tho now productions. 

Por the sake  of distribution and for evaluating the impact 

on the ROD region,   tu.,   ''schoinos"  for common utilisation    f production 

capacity have to be  expressed in projects.     It will certainly be a 

matter of special project  typos wàica will  probably lack several items 

usually included in   irojects which e tail tho building-up of now 

plants.     At any rate,  various economic and technical aspoctn should 

be taken into account  :.s   the b.3ÌG for evaluation. 

A project for manufacturing producen in exiatinf: planto undor 

a common ¡ÎCD scheme r.ijht  bo ou Mined as  follows: 

Imagine throe oxistin;; oncincorin-; plants (or.e for each   ICI) 

country)  with production prosarono and a ..artially unused capacity. 

On the assumplion that  the three  products  can be alternatively 

manufactured in each plant (for instance,   sonK typco of diesol engine, 

pumps and compresaors,   heat cxchan¿;or8 and small and medium e i sed 

pressure voiscls) the project should attempt to highlight some basic 

technical and economic  features  for ma.nufa.cturin,; the throe products 

in each plant alternat i vcly.    One may indicate tentatively that ßivon 

the output sise of each production which \;ill meet the   'CD dmond,  tho 

project should invostianto: 

- the addition "to fixed investments in the plant  (new 

machinery and equipment,  change  in plant layout,  etc); 

- the inputs required for manufacturing the new product; 
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1 
— th_  chan.;>:   i;; ¡,ia.i- >"

-
.VT: 

- the   i.vint'"!   ^';"no; ii AJ    if  oo.-l     •.':• Lain..'"'   '•••' 

adding thi.  .«roduc»   Lo   Ih"    rêvions   ^""liictiou 

bin.-a   tl.e  C. ):-t  rtrueiruv   ,>f +i. •  ivi JVû,,',.   ol'.ht   i     cu/,.oscd 

Lo be   "¿noun aire aly,   ti i';   inform ti v.  rovi.e1   i..   Tinnirle  load to  change? 

in or ;fii.bility.     rihio  rhov.ld ;ìlow MI  evr.luc tim of the u.-oial  value 

added   to  '-,  carried   at   by util i   io.,; Un   oxintin ; e;'...'.city fv 

inanufaetv.riiV earn product. 

i>ic muri  :
JC Trr;~d r. ;r0.113t B, eei-li/ vtinn Gcl.cn:a uith   Lhcir 

e jrresooadin •   >rojecia   '-•-•   tin ' car. 'io   O.JI.  suece3cfi.ll '  implemented 

if corporali JUS  or associo Vi ino  - •' ,0   due er E.    .re  e .oled fr'Tn the 

ins Li tv. -ion; 1  s i JA. 

3.3 Ti\¿__sy_t rQf ..ceext ir^.- jjrie.• s  fur ^v-.lvu•.t^irr- 'CD o-jj¿c-c£ 

-re  lar ,el- Currcnt nr.rhci prices in ..he "CID c. a i ri. 

distorted uy Ih- influence of rot.:e. ivo tariffe, import-cruotaa and 

rortriotionr,, .her market in «erfeC 1 io.»s, c'-peeially in the croi1;.'.! 

IP >'k: r.jntji- and oy different factor pr'portions, hi: brin• ,r> abjut 

. r^thor difficult problem cf which currenl ricen to oRsi'pTi t••• IClJ 

projects :.nd which p. ieea t '• use for th. nahe 0' carryirrj •••A their 

evaluation. Indocì, ¡lore are difficulties, if r» 1 ty. i.r.. The one, 

ii3 thr..  thé domestic ;n ice^  in  or.eli •iCL> country  a, . o->.  directly 

cor.iparablo with  inicmaLion. 1    rio  a,   art   io  ex -eoteJ in  dovelo^in'" 

countries.     The othar   ir.  that  the  setn   if   iomcr.tic prices  for  each 

1ÌCD country r.r-. not dircoLl/ comparable  with   ir eh   i idler  beenuu:  the 

tariff structure-,  the  system   n" in.. >rt  regulations  and .Is    various 

r.r.oeotc     f tin";  fiscal and monetary  policy,   aro diff».rent. 

At thio  point   it :..:T;L  b    ntrorco.d   ihr.t  there o.re no   >r evi ours 

experiences or apTeem^nL^   in mr.lti—national arcan  in developing 

countries which cover  the  ; «ricin, _; of i.iulti-naLioa'.'l  i'iduetrial  projects 

i.e.   projects which cr.i be alternatively  located  in various countries. 

The  literature on  Ihis  issue iu nearly and i:r.inly  Lheircticrl,   and 

limits   itself t.  recommend   Ih... determination   -f " standard'1  orines. 

Th«.   oroblec. hawever in hov; to obtain them.     Jr.  the  ine hand,  the 

projects will   iterate  end  rivo profits   oi   losson basically under 

the  ijrice otructtU'C of the  country Mher..  the/ are located,  since 
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only  .)".i      ' I'   Ll. j   i,.   et.-.   ( 'à •   .   í 

•ir  from  th..  "v.'.Lor V:o.ldO    "11 

irircc;     i.i t'.ij  rj.j.iSc,   eurr. 

:ïI.._    f.   ,-.  o LL'..]'    •( D    -i •-.j..(Hn, 

V       •. , eh;.a   1      t    iiu.   r'.V ti   -ii.-l 

lui.. ,e:'1        j*i r:..' •   o. .i.n">t   le    e >ni. 1- ..*.ly 

omitted W'.«.:ì c Ici 1 .• Li:i ,   LU     ;.'••    vlled    ' :. iv t,   p--.fi t .billty'   of 

the  .¡reject;,   ohich  -t   air/   \        -v.i"1   b-    c .rrii/l . uf   ['or   t'.t 

al t.ernr tiv .  1 .citi .ne.     On  Cu.   :Cu.r ',. mi,   curren domestic  L,rice;: 

are of no  t'fj^ Irr  th;   KO-il   ,.v. h . 1i  r.     C    r  j^-ct:.:   C.   for 

oblaminj v.uch ntr,-,.-ntH    ...   Cu   ¡7. ciel  r.  t  v  li.   '.drh.ri created by 

the  projects. 

Tt  ir,  i;-.L  with ir.    »IT   ì •.:•]-.   '      find    •   L:X; 1^.   ;• Iutieri  for 

such r.  con lox  /roll..m.     .'.IL  Cr t   —r.  be   ,i -n :  h. ro  le   e     outline  :- 

icasi'ül .  Rollali on IMI'   • J r  e.,mn .mi '.   Ci o r\ìi rCudy on  this  3vbjeet, 

which ìB a ;,ooso-ry  ,>rcoondiii"ii,  l' >r  ^arryire;    u    the  distributional 

..valuation . f the pr. j_cts. 

due su^v'Ooti JV-  IT.;i  be aiwri')", ù  in -   f „u vordc: 

(-)     th.'burrcnt   ^unr,;'     f   tu.    ,T j^ctts chmld  te he 

ini,..   -ccL.iün   C .  l'r M, e  or1'-. • ".v.r..   interi."\,i mal  ,.rices 

ai-,    a-.plieabl.    t'.   i'.e   Irr,est   ..or¿i'k   .-yi^nt,   whili 

.'.  "•vai"  roti-     a¡".ion£,    ,!.:   n .ti >n. 1  cunvncioß  should oc 

er;tallinh.. •:   fr th,    'orna i a ir. a   -ricco; 

(b)     the  ".".ce iuiitii.'-'1 (nr   b-uoiar'   or 'bd.ad .o"')     riair.?.;    f 

the  .rnjücts  ssiu-uld ile  t.- ! .;  .lece by    . plyin.;   f.he 

internati TI..1    ricos to  ih..-  a-rcaCaw  extern l  through 

tracing ..  distinction botonen  Ih/   s; calKd   ir .ded ar.d 

non-trade.d   ,...e:..     fhc .-„countin,/ pricvs    f rion-trad..d 

,ri-ods  ahoi Id   i'irstl ;  o„   e ¿Ural -.tod 1" >r  each    .CD e nwtry, 

-n-'l th,..n mutually "¿juried to ¿<_t  a rlo.oer  representation 

of th.- relative scarcities  of  ;>r Cuction factors   in the 

7CP ro/'ion. 

Si'cur.tion ()   cor   uè te.ckl^d inor.j  ii.sily ir  Ihe number of 

iro'luctf: mriuif.'.ctur  d ;,nrt  uo./'. '.y the   orojoctn  it: snallor and  do 

roi  under p tariff and otli-r  f^r i,r,   ire de .i.'.;;.ule.t,ot,3,   disincentiva 

and eo.hor cha,¡;;oü.     I\  iu  t..k..i. f...   ^antv.d   chat   t!o output   af the 

rìCD /v. jocte,   inclusiva   .ì thor„   :¿i'¡~; t >  bi. use ì a3 ir.jv.t8 l^y other 

projects,  will  be sole, rei   internati wl    .rices.     It  i/oulcl b^  advise .bl^ 

that all  inputs 'parcha«..d by the "CD   ir  jeetu  in ai. ','CD coiuitvy which are 
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,UlY.:-o.t   ih-.jüi  tii-- L   ..j' L><;.  ;i .;-,,     r.   tí-,\..   fr,      -,    ;  _;, iffr,   .-,,,. 

.h„r   .x.     •t-irr..),.-v1   ea..r>;-.      It,   i...uld  olr;;, ]„,   -.dvi»,..   <K.  ihvt 

th,-   in. utB   ..uivhr:;.d by  tbo    >r   J..CU-;   io  th     -..ur.tov   .1'  Lern .¡i 

ob r • -1.   ir ('ir ,.i.:t-i ix 

' J •  ' s t       •/ ail  th..;   .lf.cta 

i"'-    .¡. ;i!:v ^i'.i,-,  industry- 

uit„r v.• - -i-I 11 • •   ti;,:/  nh uld 

tlu.r  fli;:r   .:;   '1lowing  thorn 

• ;".     I .   ti,i,   v y,    if   •   l.-.r ;. 

V  v..x..-rr:;-l.,d   i>- r..   i.idir od   :-rA-;.::     r   ... 

m:.r :ii;    -.v,ro    -d   ./or th,   ,-h 1..   i,, ,oo- ;•• 

I' o;;y  .v.ntuol   .¡lacriminoti   .    o _;,-..io,:.- 

\r   for  th.   i.,.i!l[;    oirr.ir-.t;,:;   fr >m   !> 

he  <, y mirriti d   JV no n;o.i ..r   1   h riff'.       ,•: 

to   be   oolcul". led   ..i   íHí.OO; ti ,.|,- 1      ri 

shin.  of i.'1-c-.-t        ,iij.-rú  ou/«   .etnl.   ti:,   o>u:,iry   ^f i  c-.i.iv, iß 

oalnuloiod   it   loterrotro.  1   ,>rio.o,,   th.   ronoioin;- .h, .r.       f  th. 

ill.'UtF   (i.e.    ihof!.   b. u:;U   jj.     h>.   ciu.tr-y   of  lvc-.ti..ii,    ir.cluBivc   cf 

labour  ••nd c.rvir.s,   r.rid rr.inor  in.-;:,,:  hu.hl   ij    th.   ot.o.r [h"D 

countries)   cv.ii I,   ch-r .o-d,   oi .„ri^tiv.ly f o- ,?ch   country ot  décatie 

orice  od/ju.^ed f-r  -, i:-.nin.-.l  vluc  of th,   urtigli   ,o..r..ncy r,ccordinL 

to a rati,,  wich  r,ooeo-t   ,;.   ti.,     ti.  r  curran, o  ir  ;¿;r. .d un  by the 

member  coiuiU i.-s. 

i3iturMi--:.   (',.)   c..:in,,í   b.   r.r!;h,l   tho-u;;h  d. t.o'ni.iin-•   . ¡¡a  0f 

ice-.unti.,; ,/ic.«  dir,oil/ f.,r  tlu;  ;.•< . >l„ irD r,, io;.,     Th.   re ,ion is not 

"  united -:c.-¡i,i:; rj:J   Liu.  r,l   liv.   ¡u-.r.rciij factum   ! .  o-t  h-.v. -.n 

ovor:.ll   irr,.o.ct,     huildin,,  u.   ;   syrLji   >f .-.cc-uiitm.  crieos world hav..- 

no economic mcr.nia,-,   it   >r<;3cht.     :.s  m.-.iters ct; •..-•!>   it   is  o.dviecobl. 

to dcicrmin.   th,   internrdio,;; 1   »-icus    >f th. lr.r ;est   -..ossi'olc number 

uf  i:i.jute  UB.;.1  hy   th.   .'CD ..ro.]. .-t.      TììH:   ir  ri  nc  li.y  trooin£; •. 

dintiniîti^i.  ix: two ,n traded o.nd noii-tro.d.d    ,:y^,     <rh.-!'  th,   non-troded 

roods  ;-.^   si;-!.-;lod   u:l   (lob au,   dor..,.-.* i ir.  r.Tvic.-,   tr ms o. rt:.t ion, 

client  and   other  cMMtrucM m nr.tcri;'la '.rid nome  oth.r  ij-mtc),   the 

icccuntir-     oticus  rvj. b. de ¡.erran, d,   firstl ,• vith  rea >.ot   !.. th. 

Bvor.rr.tc  c.-.untriL.-n  (by l.-.kin- hl¿   v:c- imi   th. r.l.-.tivc  serbiti,iG 

ir. th. nr.tionrl r^kotB,   a...   :ih,r.-   ;hsy r.rc : otully of f.ctiv.), 

end then   hy  r.djustin.v  th,    thr, ,•  s.tn   if -.oc-untii,¿;     »icos   throu ¿i 

com-?.rc.tiv^  oBtinf.1i.-na.     In  thin way,   th. iii:t;-ibutionc-.l  yvr-.luf.ti »n 

of jrojoctñ  will  tu;e "adjuctud"    .coow.ti,, c ..riivs vc-ferring to .r.ch 

country.     Otlicr --ocounti;,,; prices  cucii r.c,  tlic dircount   . : tu,  ,-jnorti- 

artim o.nd th.  for.i./n t-xch?.n^  rr.L.,   oor  b.   ^t.-rr,iinod  in the anno 
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1 
í. 1    \.:- > •   •'   r   1   ¡. j   !.. .1 L 

t   !        !   1   II. 

i .1 

V    TN'E   "   >.'.ti--   r    '1 ill!: .iti - i« :   •• ¡ 

'M.  ,.v  ;j .  '"l-      ir.  . i» i<i,    !    .     . i«   I i    ' '        ' 

mot .1    MI i'ii.i "     M M' i «, i   ..        " .    i      i      i '   • '    '        ' ' * 

r . .P.  r."       ''I    M v• ;•   ' i..    • ••'    .    ' ..        i : '    ' 

the  irlu: ti.     f <   "' i     "'   11 •   ' '       •     J   ;   V   i .j 

'iddi.1..,   t'u   in  ut—  H'.    ' .        '..ill   .•;   : 

f •!•    -.r^ÌVÌaL    .''I      " 'a.-"- .      I      !     I .' '  ! v   :   •"    .      ' '• 

d. '-i'l     i. • diiv-  uti.-j .'.''..    •        l   i       i ' 

, .i'MP ,    '.I...   il.M  t-    .t.   •   !    f     J    . .     : , i.J       »       .    I t.  1'.,. 

:: rru; siuv     l'  1 ii     i.ir.   'i   . ii   .-t.      •   1..       r  .i •'>   ' 1',    'M'l 

tr.bl„fî   f.r  .ni,,  ai,      ....  J.  •:       i   a»  In       i   :      xi "     ' ¿ '   i"  •   •" 

".dvaiircd   Munti i  :      i   , i   • ••_! t.      i TJ   lovriTOucntu  h w<v«r,   h"V< 

workci   ^ i   rjrr;r':. ;   tin ir     : v ï   .irj.^.t'     ' .   r. i        a.l/; in    : v   1    ,r • it, 

ciilru . -jd  int .r-ir;d.v. .rú 1  n.i   . i   in: i   ••        I '   "  ' .1 :     «.    .J   Uj    CRI;    Dl 

th:t  EuoJi t-iiKs   v: ,,r   .i.-.r, ;  • .   '.. .       , i ••n*     *v. -li-riir 

3Sibly nf  ír.Wi'n   '"I.'M   i     i   -i.i.~   M   • -.      . I       r   •'.     '   .•••     n. 

uhic!.   m, ut- ut      i    ì   1.1   .   .    o     >/• i.      i   , • ;   :      :      .   u-   :       .). 

be  any   ovr.luutiM     . I'    'OP    r   i   '•*" 

). 5 Ia^.or i   | -. rit-Jii L _• -f   '.h^   'CD é r_ _;.t. _:__ 

UiO  c- , uditi /r.   í  i    T. ;.i i . ' '•'<'?    .r \u . t.    u      :    ' ,    nil'   • *   1 v , 

thny will  ¿m,;r >v,   th     : „l ¡K:.      ,   ,'-f-"- '•'•     ••   th    i,r;..i    • -.util   .• 

The  kn>wled,,.   -<f  tl: •   in'    it   -  '.t.     ;     i'    ..      CI-       w -,   i     :;r,  ul .   it 

,>;inci/>l,   on«: il  .    t       Jy  :'      .''i  .1   .,    ...      ''     li     .   }.   f   *     t 

dit'trinvtcd but   '-Is     *h.ir   'ir... »   • n ,   i ,..;: t:   ...1P. 

Th..   j.i,.i;t- ut/n..   lndui-ti i-.i   :rt.-i\   p-^tti   >    '   u    • .•oulin, 

.¡".ra ,vr.,!!i is ver"   .n.i. il  ..       the   .¡ii-  • f     •>'   n.di.'    ••   i"    <t   (      •  .-rii 

•.if  the  s¡.;>.\r-.t.    •ICD    irod.ictn  rt, .;.; ; rn M   d   l>y  '"*     ••      f FU '!. 

tobli.  -,irovidv-d   jf  curs-:   : i¡-.«   ti      " : 'i.     't''   it.f.  li'     r   al'    int      • n. 

matrix. 

If,   hoi-'oVer,   ¡he   ni.l'.Flri   1   r    ..   u   Min,   ' i     -  .•   1   t( 

detail,   r. r.^rj-i-.tt   BUTV>-¿"     I'  tho  irr. •   i ,      .Mt;.i   Jì• >al>. "   riled 

out  f .r tlioso  ,n- iductr:   ¡"1   t^d  t     ih.      r  j.  -tu,     Gr..   «     ó.I\   KJII   h 

ne.-ss;.:/  i.i 4-ru/"TXii ;   tin.   ni^-Vv. ¡  '••> o. n;-.    flí     ¡j. ra .        'de  h  v   ,   li 

^rinci.ilc "  di f^..i-.Tit   ir..,  .r«.   v' -r,i . it   i' i   . ui-h    CP .-  u,1rv : n.;   tl¿>. 

structure oj'  inJußtry  in    . • ..r'1,     nd     f    i    m    ri.,     i 'dmitri. n  n 
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1 
A'V  • i lv   1 /     ill /  '    ti; 

/'.+   ..j¡y i'* te,    <;..   •   .-/ j' 

o 'i.jrmiii''   i. x >i:   i .•'/•! li I l 

i nil  MUí.   ' .J ifl •hi rann. 

M      fjT'..í-   •    th. 1   t!,     hutía*;. 

'ii ,    i.):..     'CD  c   ü.tM-   •.•ill   l-..\;„ly 

ol.ii.   t.    Ili ;liir.yn   in;:   :"il..'.y~ 1?/.?  :-.:ir] "•   ti - or. th.     .x'.1 

t,.«..   on.;  -.f   l^i'i hi.hv"y-  »nil   -  .: .    uly  u  ui.-c.»      ..     Ih.o 

o..-.ur. ti i..f-   "..-. i rr.yl>      \J¡;     r.ilvi.yr-.      I-,   ..—.,1J   iv  '..ì/isscr hi-   t . 

hkko  ., uuiVv-.y   ja; '   ''..I';.       ¡i     ihli..-."!iucl.u"l  :.   Un.rk ìF; 

• . cuFi.ili.liv..:,   • nù  ;ì.     i'  i1,    .'<.tu:l   >:')iv!iii  :ì.-' pr^v'ilin     il. 

rtLr  t     '...le. l:>.t..   tìu,   r t".  .'CD  irnnt-:..  rcii   ¡,  -'.Pio   hi   r,  th 

potenti. .1   ^ix..ü  ••]'  -t ìrit      r ' |..,'.' t..-   i      th.   ,   .1...u.i'.i    •ut   ..t  :i.;.d 

in.mt i.ir.rkor.r.?. 
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CIL'.I'ï:;1, IV 

ViT3iPT :.r DIOTYIYYIY:; nr: AVAIIALIY •?.-?, ,1,07:7:1; 

1 

,1. V.r.: :-...  .Y   L...    i-..\ lv..   11-   • |. ch 

'--   "1:      ••'/  '.mt:Y  •-i   J:.  (Y.- 1. c   I,   t¡,;   :-,f-tiv;   of the   twelve 

.jr.jv.vtK   ic  vjis."ti:u'.-i:t >ry.      '"hi.    in  _.-'.:/ dm   t     Ih.   ir.et   th-t 

th.. y ••• ro  nY   -;;,:-il. c!    .•.'•: Tí'Jí, ; 1:   ih.    .ir',-.r  ,•;• íCVUUTOí; r.nd ^.rtly 

beccue;  o„rt.ii.   ...... chi.. .\.   .1(-«1   link;   w:     -.n en: .1 /    ^. ,;."•.-!  i,:   tho 

Ar^i.c   d    .rodut'i.i"".  .a-j  i—.,.LTn. r¡. 

In  c.h: rt   I  ìILI -I- :•   î. t "il....   .j-nin-tic;  r:     -rri.1 out   -jn 

':e;-c.c1r:     T  ih.   tuelv«   jr-j^cc   i'\.,»: th..  stern]    am     i tin ir 
A •    •    • -    * •        1/     •      • ais.rnuli-iii.-'     ..s   in   cvid.it   fr .     : ..   dirvi t,   ti.,   .-reject  3tuli^.s 

,;iv..  littl     mf-rrrition.    llora  >-.um.;-.:u3   lat     . xict  (or hr.ve bc.-on 

•./or':c.l   ,!îI)   f-.r Y'  J-ct¡;  I,   III,   IV,   V :.nd XII.     !i.--w.ver,   it   should 

ho roteili .1 thf.t   t!:.   le.rt   t'.rce    , "j.ctr  Y v.   Y.;, rc.-attorne.-d  (a^ 

Pr.rt   II   of   the yinal   ..      î-h)   c      :~   -     r Y   ir.     ni-/   the ii' ir.ost 

'-.;î
T
' Y te    Bizee,    Yuio   :.Y ir   in :i:t  end   r  et   V\.-.l>:i.;-/¡í3  n. od  + ->   bu 

rocli-.fi.:.'-     ...jrc'.vu',   .,v   ,¡.-Y   I   -ill ::   -   v..   .'ist -i hit od  f      r,.é.s.'¡i. 

explained   ._].,.;. 

In  euch   :   sjtu.etie..,   :.   cortcin    .¡:i,.ar,t    .F mi  •:vti;n   13 

avr.ilr.bl^   .nly f.r  ..roj. ct.  Ill   (rrr.ino  dies.!   en,;iee¡;)  while   : -r all 

tho rcuic.ininr ;-roj,.ot-  w\.   , ¿s,3(-   „.ly    • ¡.^r::l   d'h.      L.   -ranci, K, 

.jurerli ;:.tivo   iiuornetj ;i.   if:     1:.. Y  cyr.l   t.ly   • o.e .eY   on   ,'CJi sources 

of in/utü,   dorr.ejYic li:-.r.:>.r;,    . L t..;'n~. „iv.    tochn >l...;ior,  emi   the-  tin. 

.-h .sun     ..f i   VU.UO:J   -i.net v:ri  us   '• >;Y   it.;.n;-   id'erru-     to   the  fieli 

üf   .'/o j. et   elc.tc.     A¡";  íYr  b"ck;;rou.Y dr.t:    Tef^rnn,  t...   i !u   econome 

dvirw,   r:t,   n     c-ir.^ar-ti/    •'.n.ilysis  of  - ocountin;   ..rice h-.P  yet 

been carried    m   A.-e  the   YD   -.r, -.    bnder auch  conditions .? "BOCí.CV' 

cvr.lur.tnri  ."ed di..¡tributi .-n ..f  tin,   tuolv..  orojeett;   by r.e-;if--   of  th. 

rulos  llluctrcteY   in Chv\..t. '   H   „,cr «,   ocf.csi ei. ;     th,   only 

soluti )i;    -..en,   if uno  w.T.its   K    dietrihut.   the   ev-U   '1.:   ^ro/jccle, 

is  f  deviso  sir.vlor dictrü.'uti : :  cator  ;ind  moth.  Ir   to fit   the::.. 

1-Bt.    U,re-v,r,   !h.   titu-.ti./.   . f th.   t\;.lvo   ¡-.roj^otB  from th- 

\J    Th.   ..xiste.rc.   Y' releva .t 
1; "'-   .f drt :   j" •   'dr.uk. 

is  indicated by "yea",   tin 
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1 
vi^-.!     irit    ,d   'i'íl.'i'i ..i   : •• .1   «.'.'du; li -r    i :    :e.d;   thr i   a   ¡ «.n ¡,y tiv« 

did. i but .1    i   r-  •,!]•,   ¡, ^     i   ,. ,i.i^!  - a, 1 y   r  r  r- \ i       i'   t ¡...i;,,    .¡..I'd/, 

í\.i    Li.   r: r,      r *,j. et -   lint . -11     <      .   ...     57- 

¡dd-    i'l : lir.   .;     i   th.    ^;..... ' ,-ib;.'.ti''i¡.-1   Mî: ly.ii:-   o ".¡in d   b 

1 ' .•   ;r .oin.   jud   b« e  urs ;   th     v. lenient •:     .i  vhir.h   ih-    ^nl.'./r.i!,   re.;t¡;   r.i . 

t•!)   i\.v r\A   •' '  not   1; ek  'eicé. ; ",i¡ r.y.     The   oy,   rie  iy.Ve   rlr«.~.dy 

i i.r,!>' ai'/eO   i'   Ch:.,..t ..L" I   i.-.   - .«.iv >y.ii:r U   -".ti.'  "rjeond bed1   .'.".Lvirj    i' 

thin   distribution  • .rA  th«.   *•  r.:; SAL- vi.;  th«..y li*.v..  ducici«.: I  t,   c .:T/   it 

••'.t   ir.   r-   3 (..        r   -11   id.. • '•,,•   ri';".".. 

' ^ . VJ. .Jlddiii.bd.' '. JìTÀ* d Ad1. d.'-d  -^^l"triot.iiii;j _th_e_ ^^J.llkLS. JrdjlLdV. 

rh«.   -xrTtR  ;;u',gi,st   th. L   Ih.    yi ..jectc, by distributed  yccordin,-, 

1     thoir  imirct  «..n   th.' :i A i 'nal  i.r.rket   :\t   1.«...   ir,    v yeition  to  e..y . 

country'r.  uhi.iv    d  th,. t   tr.i   inve¡¿í,i..c..tr; .     TI is inv-icct  ifj  reyresent-d 

by  th„  f ; arri    .!'  the  dei >-r, i io   en.   id  «f  t/. ^  dir-ui   .'   .J  1.':/ „et   incrccsep 

ir   jri.'ST  out,-ut  en yc.dered  by  th*.  ,r..j.,cc¡j.    '•'. : e.11  thin method    oí' 

di" ! ri'; 'ti- •"  "iiv-.ì-lcu L '  crii' rien. 

Di:-: tribut j 1.11    .ce; 'rd: ::..   I'•   Lhc trr.rk d   cdteiioi:  is  erurìed 

;a1   uilhin v.n.ìv.F   ¡d..\y.     liiñi'," ti T.r,    .co .r-!ii.0  ;,;-> .-.v:\il". ¡do dr.t-.. 

ì'.i   ' •.urnli;. "/''   l'rii .ri  >:   fdr  1 >c;.'ion   (tlird   r«. ferrin ,   ;. •>   th«   relative 

bulrnco   in   ti:--!  :,n-.t'. od   fd   '•'   d'   . oeLr)   hr.r.   d.cn   vy-liud     itbc.r  beO"ri:'.;e 

Lh.    t'-.u:      .i  o ..no yi .jedrd    uio/oi,  -.ir.   une.TI ".!.: •'r- i ,;cau: v  there irj 

• : •  inf .ry.r.tien r'u"i   intro    'CD trod-  c-f 'cri:,  ir.   .LO.     ¿TO rco.'uidir^; 

^rieer.   '.n    ..,-lit.d   L'   ti. .    T'M.r^t  it ms,     \'j  tr- rrjirt itigli  cets 

rive-   c.-loulctcd.     íív,^.w..r,    Ih.   ir.i-..•'.;,+   .f   th..   jrcjocLs rci'wrs   to the 

,^-cllcd   '"•:. ckijr.rr.V   .•ff,.i:t::    >.   Lh.  .y.Lioi:   1  rrr.rket;     ,e   "f.-ji-, :.rd'' 

t-i'1'v..-ctíí .T.   invi:;:.  ^1.     In  y. iditi^ri,   tlu   L:yckwrd.  effoctf;   tP.kon int : 

-"ccouiit liu'i.  ....   -<nl ' tì.otj.-     COIUTìU.; i'i v yious  -.n ;iriw^/in,; biT.nche-n 

(d.-lii^ '.'iti: the    uv.ihxti •:-. -;   cydt .1   J <:dc)   ->id r.  l'ov fth^r 

V..1 "tod h:\7.ijfih; £i,   ri- :.i.ly nu ty.lwoyl,i:.y  ind.J3trii.fi;     ¡ìJ 1 .1 ^cr 3co:v 

d' thi   x\c]'.T.rp.rd  ed'.'-.e Ir,  ir.   vnvis.'-,d,   as  CM \'V. ^...oii i:i ïr.blcn T),   (' 

• ¡id D '->f Ayyondix  ?.f  yhe-r^   t^io  onyinoirir:.. brr-nclu-r  rad rolr.ted unoiv 

.u^  listed.     Th.. l'r.Glr»;..-d    Si   :tf within   t!u lir.i'.R  juot  noi:  ./utlinod 

".ye   t.-.kc-r. -s royiivs^-.itv.tiv..    -f th..  ii.iicot   :f  die   :CP .ir^je-c-s y. on 

the  ..co'.'iL  y    f th«.'  c."uitry nhere- th«.y y.r«..   1 -ic.-..t«. d.     '.ucl:   •.•L.ckwr.rd 

-l'fectB ..r .   let    f th«'  ovontuûl  er xi.;: ,s   (in terms  Aï importe) 

'»•"••••'.•ne   f. r   the c"k«    "f -11 'U'in    the ivrrc.Ec   A  .jut a.t  in those br~.::ches 



- s* - 

whi   :'..    ' î\.    ».lie UU   - ,v "    :. .    „X    .",,,;     >y     .0.       F  .¡^    i-¡ •. •• \    \ ..i, ¡       f    ' \.„ 

.    ,-j^c^.     /'.-tm;     im..  r i i-.n t  li. í t   'i   lin  'i;',    ¡....u;;. • ¡ a   n. 

illiu-iirot^;!   ir.   '.     ^ìHU   ¿,   < o  .j.oi.-'.i ly   tb. "       • •..i.^.n.i;-.     •!.. 

<••  '.:/i;l- l.i->'-   or-  .ci:    oftlv    • « .Witn  cal'adat ion.'     -    tu    natur. 

t"   ti:     i..v>re.    .r.auoti  ¡,   - >-  ffi'i   .:>•• 

Lt.t   uo  uov,   /;.ic?     i    t     indie*      '.mich  /••' ijcwc:; will   V 

dintribotcd  "ooordii:;; l -   ¡,hv. r.;..*'   ••    :: itui  i        V>ukin,/   .'..    •AH. 

ti;-Ivi pmb-dt:  '^-'   O-ì.  .•-•.• ti.ri  certain 'l'i:     xii"l     iti. r ir. 

the   _vr   jeet   rjtucliv f;   J.' '.,'.'/•,  \••..!,   •; ri; .„i  .;i t   ' y the   ..X'.rìn.     ibi.- 

refov   r>   ,.i",j...ctT   III,   Vili  :.i,J  IX,   rhiL.   ..:•   j.et.r.  I'r,   V and XII 

hav    bc. }•  üv.bdivid-d ir.t     thre dií'f-rom    -r  j  eie.  (¿.\   F .rt   II 

of   Un; Vin  1    \jOTt).     Tho  r :i.o   nin^  , ; \j  oio    •".. ;i   :   an^r ' ; 

distri.>u'l'ior.  either bec-vs- i: >t   ^aoo    iiv.  vi    .ility   toft 

(   rc'.i<;Cfa  II   -.-.id VII)   ir  no  r.Lv:   L  d   t:   o via he • orkv. 1    ui 

(•orojcoL VI,   \'ì.i oli ref-rr.;   t •   ùl   •'d'ini.i ; Li;iiim.: t),    <r   tiny ¡te. ; 

to   ui. m...r,,cl int.      bn.r  .r.j^ctf   (ouo'     .o  jr jtdn X   .ni XI).    do 

far . :;   , r.: • b e i,  I   io   o  ;.cerne:'  (l   r-.n   liv.'c),   J tr,   '.•xr-luai-n.   from  tin. 

liR;    >:' th.-n^  l-.'in,.' dintrid.b d i"  ou    ;.'d  s .• mucb   <     the  fact  'boi 

it   ÌB already  l)O.L>.d  ir  d'urbi.,',    .r,   b.ot   ai   io   ^;ti..ly   firano.  :   » y 

Turkey.     In   Ouch r   :ùtur... i ...,   olth  \  'i  P .kioiar:  bar:   conn.i -t ^   '   itigli 

to    '-.'.vili/  ..o.r",    ;f   tb«.   1 ne .mot i ver   :.o nufactuivd   \.<ì Turkey,   one rn'.y 

enísimo    ¡l.iiJ   ,'r-jv.ox  r-'tln. r   ~s  a  ,0.1 i >r. '-1     r-. ji et  ..;:;   :,+.iir;    n- 

sii", v  ....   ìLL;  oui.j.t  1;  ...  vü^.r l'CT  .>>iu.t:-'. 

r.eei;\H   ih.-  íJC.;-.   .,!' +''     i;--lov.    Tì   irr 1     r  j^fts,   Lh. 

oxjortL-   i'.v.   si!i.-lv:d or-.i   ii' r   iv. w  fiv.li';s  i ;• ;?CD e. -,\., ration,   Iho 

.iivluction  of h^^vy tr.-.,^.r-r, ¡Lì'3,   whi(.-.••.   Ixlon     L     Llu   í.-.. :•.  cl-'.un 

(rotati;.'; ^lccTric.l rr'ichin.ry)  P.L;   ¡,vj-binc-'   .r..l ••> rK.r.-\t.jrs.   -if 

vivriouR  l;inaa -Mid for ubiti,    B .r,i..   ,MHCì-1  . /   ^r.i   Li-  oo"l.l bo v/orked 

ou!;. 

Ult.imr.tuly,   thu f >li MJL.,- -v-.i 1 -bl--'   • : :j.cfo Ii.;v..  >-c^r. 

a i:..,•!.:;'  out  for „,i "ttorr. t.   ••>   diñtribi.ii-n: 

1 

1,/    "/vilcLlc"   in   tìu   Gv-iiPc tiir.t   o. certain cot   of data h<an  bocn 
•iwidcd,   or wor];cl oi.,,,  in ord..jr  te disto.ihr tu the oj'ojoctp 

'itorion su,;>-F,U'd ii;  thic  chapter ace ;rdi:v; to  tho .v 'i/"   >.:J?. 
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1 
1 li '.Till'.   d'i .•:•• 1     .i.  .TLIA     . 

?.. die".!..     :.'   ., •:    M  li--    U  .•'; i- . •: 

5. :;,<:..' -, ie-.-*> i>- i   ./, -t,-.-.r,;   .u 

'. Tî     -v.    ir---.1 .'(' -1-R:    ..-.. 

j. L:.        fi;        .v... •   •.. : 

3   n Cl. .1    il/ -,    I - 1.   1    7.   lv, ¡:. 

The rn.-tliHl  ï-.-r   'î^tril'-u.-i.ji     jj' 

Iv   irj   !•/:   t.   '.     ..:r.iv ,,-ily   il 1 ,u i. v ne'   h  v   the   irr.;.\ct    ¡i' 

e~.ch  ,:r-:.-.ii.vr   i,;  the   :i •:, i. >-.'.1   ^C-.M  -V   i.   <v lo ilr.ted.     Th<   i knuit:: 

under uhirh    u^ .".leul - + ini   if'  --...vi .d   out    ,r  : 

(:)      ,,:-u,),^    l-^.i    - 

( ))     .'..v. t:\   JU  ..:. ,.I:. A.rii.:-    iadiuHrie-e  ; .r.d. rel.ded  br.-\nch:c; 

(e)      ih,,  lv,?mul :  hy_:   d.eiir-lly  ex ir,.suir, • the   irrtet 

. f   the  .T  jeetc;. 

(.')     IV j>.ct  .'.-,-. •..,   the   ;• 11. uiu ••: 

- v- liu    d' y. ' i ly    -l't.ui, 

- diTi;;:.tir  cant-id.    -1'  <üfvv.t; 

- vrlue    •£   fix. 1  inv. r+r , r.ts;; 

- .ei'^^nt... >..    'uroli'.r...   (-.cf\<rdi:. -  .     d..::i¿:n '.)    >f  che 

ye-.i lt;   'V'. >'.t   '.v   t; >     CD . eiUi.t.-ieñ| 

- i'iur.i1-^ i"   -i'   .Cd  <.- mil: io::   ¡':;,.i¿".u   „he   rele-v:.ït   uoject 

Thor;   d-lv   -.i.   c ni ^.iii'.r'   i--.  ? ¡1,; :    d' / '.icrJix '¿  except   the 

doDOEtic ouUrit     f    d,    -ut '¡.i 'h  io , oculi;-.;  to   th.   cc;>r.i\itc 

o jvait.'i Jü    d  loor, i i A... 

(l;)     "A.«,.. •. i, v.ri-nif.   -....   î.o-.j-irij i.v'iist: ie¡;   ind rolr.tod 

V;.. CU..Ü ;•.,.: 

- v lu.-  ¡'i" or- tjrt 

- ^-¡cietJ-Lic  owiiLcnt    >r    lut.rat 

- d._ ,1'e-e OJ' utili::.-1ion of production c.-'^city 

- inv.i'D..   4r.-.lucti  :.  .-: .—..l'fj r-Ki.t.fc. 

The   itr   í'::r   th..   fir¡¿ i    :hr...,   il  ...IB   :\A\   cjr;l,\iiiud  it; Tr.'ûlos 

B,   C  ".nd ^   ,£ í.\) ir-'.dix 2 i. di i le   th\-   inv .TE . xu-. duct i, m cv>-..-fficicnt3 

n.re  üoiitc.iiiod  i:. T'.-le ','.   ,f   th,,  na.h.   ' • jen dix. 



- 5* 

1 
(•')      :'••     ;   r:o'l       x.nruíia     ,¡i>.   ir.iÁ   o     <>r .    ch  , r> jcr.'t 

h i."ti   il  no., i. t   i;,   (í'T   "'.u'u.rr >y. lnr.u 'ii 

ir.. A.;,indi::   :): 

r • k . 
i X) 

uU\.    _ .,     iß    : ¡i       I it, il    i; '   J< • "<-   J  in  tl.r HCD country le; 

ro   ia   u.^  d  :..:.-stir c.it.v.t  . /   ..!.    ^    j. ~t   .= ,.'    it voir.,-  and th^ 

lvf.it   \.'j"i  io  th..  oun i     ho .rd   . í'l'jf'.s   c lcul.--.tcil   ">u  2 

cnjiíi^.rin _,  orarichr.; :nd rol-to,    n,,n. 

ïh\   ox^orto hr-'v   J
;
   I.  . ' t,.!/.   Ud   t, work    -ri.   :   more   e <n±,ositv 

indico, t'ii    a'  tì.u   .a -J.''.,   ii'i.-r.c.   ;..C-AU:L   UH.   d.t:.  oo do.ined  in  tho 

Lo.   t .i",   Tí'  tho-  lVro.ul;    (til«.-  r.ur wi'  ih..  inclcwr.. d  „r'iY'Otc)   io 

dtriucd by rrx .ut; ¡-f .--. i,.'ti ix    -I' invors«.    .rxlucti^n o-LÍ'1'iciuitn 

uhi',],   -j.-o  ret   th  si;   :f  th..    'CD  CJHI.U'J^;.     Tibi on Ef   'J   ir.d  i   oí' 

Atendió: ? ale,   o-rt.inr   the  exten   • f  iintalle'.  creici ; y and the 

cl«.,ree   rf raoac-ity utili-e.iion;    1; wever,   th..y "--re   too  unco; Lr.ii: 

¡.     bo   mido  nee   ..f he v.  an J. they ¡roe.:   " ^e;  ,eerd,.d   jnly  r.::  a 

smtistic.i  /.. iiit   .f r,. f.rone:   f .- do^/.r  inv,. oti'-uion  ir.  thin 

field   in tho  fut i.e. o. 

• • "! Tly. i i.uliii^r    •!' J-h;^ ; lie tribut i o.ir-1   -roc» durc 

Th,   . r •••<• \duro   for disiti i" —» i i...   Ur. nix oviilahl,. dCD orejocts 

in  iHuHtjr.i.ud  iL  various  ut..  *-  i>    '.   , on. ix e*     fu- tlK;   rclev it 

data  se,;  Tc'.blv.  .'.  ..f   'e.enclin   '.     C rreid, r\,,~ th- '   th..   ''rrerk^t'' 

criterion for distribution re.;uiro.    eh.t,   the  oonc-fi tu  ,.ce uinr to 

each  country fror.; tee  .n »je-v.j or*     e.vorti .nil  t    eu;h   country'-i 

shir-  •-•{'   total   invor.;,montn,   th..   fivrUn ,r  nx   th.   fell 3' fir, ; (coo 

alsj   Viole ;-' and  3, can. 7   of ,"./ >.. ndi:<  .:): 

CyUr.ro- 3h,..oo in inveBtiu^nt 

Irf.ii 3-..') 

Pnki.itrji Zi'.-. 

'i'.u-key 30.0 

If 0.0 

Sil'".. >.f ^a'.->.fi_t_B 

3-1.0 

31.2 

loo. a 

Tho abovo distribution hr.r b.-cn   -.rrivod   -1  by lr>.:- cly to.î;irv; int, 

account  tho fnctors v;hicli male,  for idoMtifyin,.;  orcdot^rmincd loc^tiot,: 



1 
('l.rr.. M   ,   i' ".•';•>  •     i   i.,  u     ,   . •      i 

indalniie     '._>     ';     ,;   i .«rr . !       ..'••• 

'^..rir ; •••..   !   th..   . 'V    .     ...    ;'  i    1'  L,.OM, 

/  •[,:...'. i 11     i:.'  .   •• Jüfi.; ..c \\\    .   v ••      , 

iriV'lv. ".:     •'     . ii, •: '    r -, ».. ¡      '>  • :"l  ' 

• f Y he T".r" i oh    ro !uc . i   i: u     Mr      p- J: i 

Ili':  r  i\ •'. '     i       ci i ív     i,   '.i,      4    . !' 

. .«.•t.-,.l'.r-.i':.ir,     i, (kurti /.      I'',   ,•     v •. , 

criteri   .,   l'.a   1   j   i.i  ;.   1. .,;   ¡J,..JI, 

1: . . .i'   I 

' '. \ V    . "    , 

•1.      •.    , -•-., . r„ i   !• 

i . i-      ,      ;.i.  . 

,-'t <     • -,- '      .•:.• . 

:..    •••    '1' ,    i'"-* 

l.i.     l.   ',   ; .       i'   r   lidi 

. ,      ,li        :uí  I        .!,.'.!     !      .hin y i li; i 

i   'i 1 j   ! 'i.v      (ri. .    •.:) ti 

dictri' uti'.-n  ¡ f ;T..|HM':,     O..   . • M J .   i   k.i.r-  -i,    .!   i      'h.r   i:,¡-  1   . ,u 

ni i ;ht  hrve   ;\vo'.iud ír-o    h :   i     ;.:xr^r   ,,tc;     f   í]    •    >j    "<     • '.        nd 

i iioi jr   oxeh.-.K       G .vir. >>  ri.- .   : > ..     t.-. •-.   1.1,        v.o. ,.j,t, 

Víhc!.  'the ;ivj;ilì...j    i]' J.ÍBÍrUíuti'.*    r<,v d;   i:   limit'    , 

should l't'"': -nrìdly . x; <_•<"• t     !.     dir     i   i ti   .        -   . '   .'; 1 iy      ,ui        JV 

i.'hr'.tov.jr  distriOvti ;n-"l  crit   "im ir   ^«li. d.     H nr   ,   ti     n<-< d to 

resort   1.   amìi.   com,;U:;ir,ii <;    i"  v-   LI,,     ! ( y,..;       " .i      i     .     I       !. 

specific   r .Et     f ri:   -'.vii di.,    v,. )  >' .<    i:   v< -..il .dvi.:,. di 

t.:  cur/   ->ul    uhv.   o'ii   ^ .r,     i        •'....   ;:..      1„i   ;     "7'     ,     i    • ' ;•    .r. 

ùi;.:triv;Ui.o:l 1 y rjñi^án/; tr.    ...ivi     iì    .•• >r,       •.!   '  t!.   -    Mi     ••. ~   i'il: 

nccruin -  t ••  Ti ••kv.y ,,r     :IIJ;-,    li...    r      j.ti   :..  ] i       ìi.v    •-u  .   1.-: 

:uiù th^ß     ""ociui;;"      •   d   !.i Tir ,;i  L.; .•   th- .      ^   .    rtir'1. 

• :.[• dornarks   r.  .ut  di   frx  uii i:    .ì   ri   j.ci; 

The    jUi' '..i'v.     "i"   ihv.   'ili  ' ri '    ;. i Ai   Uli t.     1        '„li1   . :.   i.:    d   ira      .fi 

Li  thir   Chi, »tor   ic   -    .:-     .li'..' .  ..,    .;,        ;--.•'      ;     ih«       ; d      ¡'   l'i. .    I   - 

t.l   H".". -. 1 ,      ''^-"   V.'i Mi   ""     :   JA    i'   J'     ;i,l.     i" i.'l   '     i. : i     "13Ì   fi   11: 

v,".kc:r.   L-ì    iiiitri.ji.il     tlu     y.-.i 1.: M.       i   ,}.v-i.:,   fi      i .ih.   't     vii-v' 

..v„n  i:    Liu   .      au t   .'   t"     -i, ili  ir:   •' • 11 •;•   :'.ì r.'t'i.'.. 

cvc.luc ti';r..     .' 1 Lh m.' }i   V..1.  :i>.tl. , \  !• ;j  r\';,      :;•••.'   n.   ihi."   oha.iUr 

rvi.:j"vjSvjntì:   111.,    i.nl   th't   vi  i.i;..   b.    '...r.v.,   Lli.   >.:-;. .i !.•;  ¿..ui:i.   i!   i-iti, 

l'ocir/" ti ),ir-i   L •    !   ::c   ..a -:.li'.. .ily  t ;:•.!.   i:,^'   i.,  Ch     t, r  1. 

IL'l'ovoi',   :.,)iu.   ui:    th.   f.i.-;:   th   t   u:iv   r.i- -   -..   i.i; ih      f  il   f :r 

innodi ~ t;,  ''.ctiim,  t,i^   ''...'ir1;..    '   '.lii-ni-,   ¡\y.   di in ìtuitior,  .nd   th.. 

r..ùth  d  inùli,  v.^     -n   iì   nir.y   ^     '-"IIMì k . ,v.l  ¡till   , ¡-    i    • AI. h  -.i^ 

introdui'torj/" dovict. i:i.d ;h   ; ni1.    .iT'hi'.iiy  '      i, ^r« v/v.-.,   md  v nl'.r ,vd 

to tlu   exto.it  thr.t  thv.   , i. -i¡tv ; .vir. : ,    ,'JVOL.-"  v:nl  i     dr   Tt'l n. ;. 

moro  com jr-hoiiriv.   .-.:.•"'.  con;].  , .    ì-ry  ;   ,c   ; hv.   IL li 'nr.l  n,-r '.uit in     vi; •" 



t I* 

u 

1 

' 1 

1 

«-• 1 ' '   '1 

I 111       ' ,    ' 

" I     W       11.t 

II       ,        V< 1    ,        i  1   \ 

'   i ' I    '   ' i       U.'i 

,   . .  i    . i. '   e. 

i     .li 1    !':    : 

.i        i      . '• tri 

;       1    :   •  -V 

¡I   v i 1      !   , . 
cricw». 

i   an 
..    .   > i   1 

,    " . •-   1 

t ¡      i   :ii . -•     I 

l   i. 

i 



1 
TART     11 

EVALUAI ION OF THE VIABILITY OF   1.   PHOJBCTS FROM THE 

HTANDPüINT  OF ESTABLISHING  CC-OFERAT10NÀL AHKANGEMEN'Î S 



V   "    • v   ;•• ¡«' '  . !   fiil. 

1 

i.        i« 

ì,)(-i'ì fi-'   'hir-'.r-tor i P 11 .";   -A   "VIHH-I.P.''   : :I"    ''r 

"¿evelopeu  'in \  "'""t-icr . n^   " \r.' r> < 

i '    lu   nm   »ii-' 'fn; - '•;. 

in   *h>    ì.;I* ; < IH 1   i->•• wrv   • < 

; r   thf-   ' re", , rv. riiry    •>•' ••••-,. • i <:< 

>. i'"i neon »K '   .'sljitrv     vi     -   .   . 

v'r, : •'!.   '  ••'  .      i ••      i      r1 i- m i ' 

"üfílur   m   hu   y  >'.f'i i«. *-1 . ' ,• 

,. ,. , p 

,      ;•   • )•.'•  I'li'i"''! r ; ti*    mi .:• ' 

; •'    ' '     ' '..'    i x   1   n : 11 ;    '    .  . :< r 

Vvi'ii : i.-'V.is    Mi'   • fi i Li1".'' 

r..     •':••       ;' .    *--•    .!     ti. ; -       '   .' ti '• 

• ' H     r      .< \'t' .      i e r '     i 

r.nne» r 1r.,--  r "<" ! ' I   .'       ';r- 

r* -la«'-   <f    . Tf    ', t »   •   ' ¡-   .1       '."r . t ,    ' i. t. 

' ' <•   '. ar*re   vi 1 um*-     I    i.n ¡    . u.,'   • i   ". .   ' .   " ,   " '. 

.    .T<-' ì ra>" ,;.t->rf     *' ..i ' 

1'      M       rv  ir- » • ' i . e   'i ' 

;* , "  i . ' '        *'    ' 'l*-    ,*-! 'hr-.   .    t'\ 

<    •   : • i'     tt  ,       •   , r.  ,|      jvr   1   • 

rri T   ' "••      i    *• ' t     s 

-re n**' '•. r,.>-   i • 1 . - * • . *  • 

-   !   ' *       * * 11        1 /<- r"i('t           r t;   ,     . 

' ',«•       » .'»   f-1(-»       ,T     t. '           ! ' t 

» ,,.,- -ti;                   .                   -      t       , 1,       , 

'Ai'    11 »• i-»    *• :        ;,--'.-, 

•   .            .,..,•.,;                      •• •.    . 

J'i<tl''        i     ! ' •     »     i      l -1 

»,i » -     .I' ••»• ir    '.<   :<       : • • ,    • 

i '• :   it      •    ! 

'..-•'•,                  M ..   . '       " "• -m    HT'- 

.'          .'        '•           TI '   ••         '•    t    >'.     '   , 

'.''II'                i« ,          '-     1 r '   11 

• •    t    ••            ».           Il '     1 •   •« .    I 

, .'*»'. T 

•    '    .        '   '                              T  .    . '         f 

i h'      •   "V , » i   •   T   ; '.("     , '. tue t   'V      . -      .1 i  •   . r • ,        1. 

«   . V* i y U  <•     •>..»     '..>'.»',       »t    "     • -i ; t.      ."»•»'      • f- 1   . '      > 

« '. i    ' •    !   r    l»   T.r     • .> i    •.       •   »• • » .•> ',   ' \ '   r. 

. r. -rt- ta i n»     .»•->< j   ' , > . * v      n '    - ' • ,   ' . r-»     , ' »• « ».. ' 

V'  r     V     « t•»• 1 ',« t  .  , >.< t    t  t r,«"     -Ti» ',,'t   '    , t      !       ' 

Ui i ,     if li  -a    \'  \   '     '    r     .un ,     'r.'t   ' • /> •  . ' 

.»     M' 

.r     1. 

,1 '   .  . 

i    t    I     i    «*"••   ,     \-m» •     , 

Tl.   T\ t l       •        t : t 

,'.•,*•      .'i ic ' i l ». 

•ni!'^    1 r    flt V.  i  i 



coun'ri'.H.      Pakistan,   1 r-r.    • til   ,lurk. y   U 1 > rur   '-a   t.l.ij   ,>T   it. ' 1'   .'.antri, r  m ui  hava 

'i   lar,'<    numb.1'  cf rxistinr   L 'ric.rnü,    'n*'   o<n<-< rn •   util!    in t h*    • 1 arami,'  òt-'.^c, 

with   -<   r^nii   uvt-rsif i.:fi". UT     f   •nriri'» nru.   .n-a^Uy     n^i   a --.a 1.    r-n^   of '"ifir.it r:r.f- 

pr-luits   manu fa.-t'ir«, i   t r.   th»    rrurtr;; 

¡'h.    heavy  'Twine- rinr   iniu:>tr.'   iTi'inf   wi !•    -"-ark« *a. aucc>.';'*''".i   i«-v. , m- 

m* Tt   ->f   tWiB   k in I  >. f   ir.lur.trv,   i rïra-3* na 'ar..   fa.ili'i.s   ani   íV< a'ial I ¡f.-rt 11 •*   .'an 

t,c   achjtjvi-i  mere-  easily  wit» ir   •    ' • ra <    rt, i >r.       'X't.ri>ra    rihewe   •lia*   it   : n  r< * 

tessiti»    tc   pr'viia:*    all   f via ij     1   • •r.cjr.«    rar,,'     rrl'H'' :    i«    ^n»    ^'-un'r,' 

Hurt   'ire   somi    '   ;-Ln'..••'i   rr . HITO   IIV",VI i     r-   H¡<    i, a, lrtin«rt   -f   tra   < n.-'in« i r.' 

industry.      Ir     irt-ar    --u?, •-,   ra r;» a <-• V^    <r '•    (I'SUT   -r.    :\-I.IT-'   :.      •>,.    t.   -'aa     .   a"' 

cf     r,;ii':tririJr  ' rr i.i'-t i, n   V' r' i • r   *'rrrr   . t      tWarrv   *        •• ta. r an.-ri.'y   ;-•.. -4; a,.-- 

th..    I * 'Vf 1   if   4.»'chr.   KVY   10   'iif'
1.' r   . r   *r-     '    r,-' • <    ' '•••••• :;    -ni   . r    P    '    ri   ;;   •    • a-- 

ii3hfc"i   jr.   .   -(it i"Ht lor.  with,   f. "> i, -,  '    t ' tv • •• 

"h<    '.otnl   ¿«ri.i  farf' '    i>'«*r.-i   la-     • pi' 

TT« r t ,    intT' "si.i;  •'   '    fat-. ••>   r:*'      rrr   {'• i     a''i' 

ir     nf ìrii'i r  n#-r  ; r< ii.i'ni   i -s   Hi    '    < *.       '•• n.î*. • r. '   i .»'t 

»d   T<? •'  i nt-rv    -r. .   .a: . .    - 

"••'.a.      a'   *i >\ i   »r-i Í. 

":   1 .   *  f;        tftl'l       *"'    I        »'T>    w   ' 

IF.   
l ¡ >ti< r   th't.r.   *.r     th. r   r< •   is.      i       . r.     a-u   • ' ^ < r > ' •    '.a>f   ' >.. r>     is •     ¡ »-*! - »   .'•!•• 

in   tr-    | i'i.'ts   ' f  ' r«*in» ' r i r.,-'   crrin   a.-,     < -n: '- r<  ¡   t> < ' '    -thir"         h J8, >t   t-.     <ri' 

v»lu«    ; ri it I   fai-   '. *•      w«.-    .    .,      '   <•».-«,-;   ''>     ir       •   '    i<i      , Ì    ;•'••   i.   's, ;;      '   r   'h- 

* •. t > 1    <  f   manuf      'It'vl   t- a   la     -r ;    !    ,J   t'< •    . n,  . •'. <  r   >i,     | l     lu    t -;            r . t -•>,,• ; n,'   v r ¡   :» : 

'ff '   -t t 1   ' h>    i nan * s«   . l    i»- ' r '•   i '    !• >'. i. ; j r >   •    J». * r • .-• 

Ir    iVve'rpir,, ^r'iais   'h.     .i'rir'      f  > '  a m • r i ^.r  i*i ' Id   r.-a-    :ntat    -  ;.   av 

'han   tt:     "tiui    -M   /•> r,i •"••'!    a"(t r!-      'r.> r<    i;     ,.ji »•• •• ' < f   a •">••<««      r   V.    ; IT, r   r* 

if   parte,   c <t>if'< n> r t«,   . . «• •*, M •-     i, i   ,rii i*   li    I      .•• <  if-     .ir! in 1   v, a t.   t'iri:hti   (!•», 

hi. •'.»        ¡'h-a<    i r r. J«   ìP    1U-    tr   < »;       •>., >'.••»,, r.        nv.ric      •'   .-tU-jt   ant   ~¡\ .    i    ', 

•»•tun    ».ft    '        ,r,iTfVt  1      i        f    i •' ' ,    ' '^,    ••• * .. 1--1 a      t ;,.    t  »;-i r '       t '   "i.»-'l  i M» l V     a >I 

ial'»ii w« ut   fr- n,   ' Ki   «•   nn|Tir i   , •     •>•<  11 t : ,   mi    ,•   r   ;?, ,    • >i,, »   m< 11 an   nnt   11 n. - '> r» 

•T«tiit     i VIT»    i» i«     ',_4a     .-(   -hi   •• * •;     t a *   ff nii-.-i.ini r.v  an.   • i¡<iamr¡i 

1 

'•\j     to   th»   f     t   nn'p m .1  «in vi,   t h' m  - r'      !   . n^ t n« <-. r. n#   ,''"''    >>    1» '.i,(in,> 

irur.tra •-.    in    ir  'Milln^    a     ,   H i ( t* t    t"* ', 1hf"T,    !•     1i   • •   .. i .   i   , fiuti t rit-s      ! tu     '"U 

t* twi » T »fi:   tina.it in*-   an t   tu'    << v< h 't  t •(•»«r.tr i> ¡»     ,-    t. «a*» t r„    «u it r       '•» i s   i f   < 

pri t l«jir 'ha'   .-mr,   I »•   nrMv   i"'i"t 1   i>y       "i. r>    r»' i .   irar.a*.       !    Irmi «t lunl 1 ;   • r. .i.j. « ! 

'••t |it    1 • i i ih 



1 
v.t-r'i ntm •• in,'   IT,   th'.   previa   U^n  oí'  <.-n»*ir.. < r in,    /•<"/ dt'   :¡;   nv.irn.y  usi.'i   for 

th<    i'   k.   ^f ..t'f i':i. ivy   -'ITI   ir/.Tei3in,    '''..    vc', .IT..    -M'  ; rrrìurt i on.     '.'nf'irtuir'.tel.v   t'i:: 

"u the 1   ,,;  rut   ¡)rp..'tia. i    m.   »c      'T   (Vururi.s   i'-.     '      '("    t..    I. v. 1   of   i. vul o->rm r t 

•r. i   tr   lu§ir.i-8G  iC'titv   *   \n 1   r.,1 .. t i muhi pm   KIWUT,   in i . ,r. n< •>/:   crnt ci.trcs       Co- 

il <.r • ;. 11< ». Tii aji-!'ontr':   tin,   w , t ri  }'. r-UT» • rf ¿'ii'C' asfuj 

Uukinc  ' *-   t!;.   .    í remi •  ¡- * ru.-Vi c   f<- T- ., r„ i rv . c ir¡(-  ,-• .   ;M,   *-.•>    rrtr   th   »   ux?. r. i i 

tjn.i   f   r  v-.Uri'ù   T>    ,.-• r,..r •: L v     rwt r   .n   : i • •    < . • t i ^ >-   t-   < !,( r.-   'f   'P,    mnnuf ^c + uri'if 

lniustr.v  '•'  «  .v'iti. ,   '^'  i 1»    •.*.<• nn   f   r  -nar1"   wir     ^     . n..r"'.i;y  h i^h<.-r        'h>.   v:i 1 ;< 

í J'i". i   ,r   -.¡s^  proper'i   r/'il v   I'lAir    r:   t1.«    » r ,  , > •• • r  r„    i r/lus4 ry   mim'art i   t     \ ,:< 

T'.nuf'."turirv  îniir'rv      •    t>>    *j .   t...      'K,    t" .. *   11 •-. i   »P     , n<"¡ n< c i-in^  lrtei   v   10 

. n«      <!'   trv    r', 1.117'.      1   l"..i'-^-t> r;;M"<    'Vi1-15     :'  !r   !••''*'.   r  T
-
 V   t,    .• mr11'. IL;  -\S 

I i\'->rt-ip.i I'i6   .n1'.-r   tfii    <,.' rollìi       ••'•r, i. t irr n   "r\"        .»      1 »,    h->.\ [•".uric    ' 'ur.'. ri . ¡3     ri 

¡H     th'       '"'V       rf^l'-T,     :   ;:      «Il    .   . ,'v:i       ',,,+,tl TlT .   t'     "     p . ..-'>'l"! '     1      ,3     'ti'"'       11     '.      ."rilCC« 

wr1    t p,    i e n^ir.i '    •••• il. v   ( ' f    ' I.'       ""     '• i.»" tr     s 

Ir   'ri'   .corrai     stru. Tic    • f   ir        r,. ir..-, 'in*.    ini'.;'r'v  v<    ~ \       rr\.    »hi*   tht 

•ì^'P      t   f i' i   ini    -e» r     "   »'t"."4i''' iv   lv   u   th<    '   t   .   i,s\        rrr-1u. tn  wit-,       wrv 

Vi,       .ivi i     f   ;i.n:¡iTtii»    ir   *»•      nf'i»t'< i,nf   , rt'.-'   v    '''•    t>cc~   ,ir. i   ncn-f' rr,    mu'-ir,, 

f   '.rii .    i ri-ti'-';,,      r. 1    , r    h.    1 t    '».    "i. V 3 : i IH» '  ! l»l(     in.lu.-?'. "1< 

'i.''ii.r'    th'   '»i   , n> • » i n* u,li..tr-v   r>:-, . ir> r    ;   'r      '    :r ••,.•.     •*     -.-H'it'],   tii^.   r> ti.rr.s 

•r '  ,    ir.   ifiri' rM,   r   *    . : ! CHI    • •     •l ,- 15.    r I'   ;>  1,. -. * 1 •• • .. i» .      ' e iu   t   OT.V 1 t-j : 

"••'i'       •;   /'> »iv r  , . ,'   ri,-».        ir   »r.    • r,,-1 • •< • >•. n,'   .MiMry   'bar.   ir-   th.     icnif ìctur 1 nr 

' r. ' . s » r*v 

'»••    >     tt   " r.,-1 »'.• • i 1 r„     lr.iL.8f'.-    t» 1   !», 1 ..-!»•. M 1 .--1* i. • ",      . .'   ,    . •. ».  V-»'K1   i H ' , 

1 vi p   -' >m«    ir.ti. r«-s ! 1 r,#-    1 • r      . »    * >..     i "    .1    .'••.! ,, 11   1   y 1. , í   - n 1   t i.    .. 11 i 1 ,-i~ 

'•   . 1       t    •  pi   11 .-   ¡r   1 '         r., . n.    r ir:      ir ii.^1 rv        • » •     .i- • •'•. •»   .• • t 1 fi l   r .t ».    m. T. '.sea 

v n.  il. rf • J v   M"         ' 1 . ivM-r      t     H;.-   i - V        .'.     • T   tht n !>r<    ..m..ia.ic   th-.t 

Ajr ^.'"WJ"'^ -fl'.v iLf>ci'    ri'-   Lixfit '.i.,ajf in  tru   • nt,!». . i iru¿ irUuato   i»-p*.n..t  l-rgwü' 

T-   'ut.   .n*;*.'-t toy,  (t      %y;.í i t,y ,h<    •.   nnmi,    , !t,;,-t   rf    .   », t U r   iö.    ->t   c 'M'ity   . n 

tii.    «>n^iii. . nr,t   .r.i'.Btry    ) f   "nor.    prr r\r\,i . t 1   ti, n    ir   . t»i. 1    . r1nr, t r t is        Ph.     .tî«   rf 

•r.pn< 1 tv   1.  H i, rii'iii,   pr. 1 Ì   1»   ir   1 ...î     f   tr .    . r¡.' 1 n. . > 1 ru»   Tierna   ir   th«     '',T>  »*i;¿:i.ir. 

"^"    "•*'     f  th«.      1 ir, t    i.    »¡u    . xrtn« « nn,    n.lurtry    i«   t  v..i'y   .'.^p¡ 1    «t^1   prrii.-n; 
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that   Larfi:   or me iiurn-size   enterprises   are  surrounded   by  small  workshops   , r<iucin,-: 

compon-nts  or medium products   on  a ¡•i.ib-ccrtraotin*r basis;   tilgst-  ornali   firms are 

usually highly speciali zed. 

Th  re   is  a specific:  prfM.j   in  th.. heavy onrinecrmf;  industry and   tlr<t   is 

economics  or,   a  larvi,   scale   which   involves   not  rr.ly   the   tyoe   and   size   tf  production 

tut  al3o   the  use  of   capacity,   cc? t-pr 1 ~c   relation:! ,    <rvTi zat 1 or ,   nvna/'ontrd ,   "to. 

It  is  a known fact   that  larfe  marke is   isually  brimc substantial  benefits   to prc- 

iueers  and  consumers  because-  of  -   reduction   ir.  oroluction  cost  per unit  of output, 

whereas   limited markets have   to  raise-  pr< auction  costs.     This   affects  the  efficiency 

and profitability  of  the   enterprise.      Ycnomios   on   a   larve   s< ale   are   pa at 1 ctiHrlv 

important   in  the  engineering   industry  in relation   to   the   fr llowinrs 

the   lenrth of  th«a  productior.-ru-   for a  --ivon   ^roduet; 

h        the   scale   of  the   overall   output   of  ••    riven   plant; 

c       the   sharinc, of organizational   rt-souro.s 

'o  oiali/.ation  ani   eo-c Deration   in   industri al   * reduction,   which  ènabi-  enter- 

prises   to  pop duct1   larfe  serieu   and   consequently   to   use   a  moro  efficient   technologi- 

cal  process  and hi^h-produetion equipment,   are   characteristics of the  en -mooring 

industry       The  very  wide   ronfe   of  engineer in*.- products   necessitates   oonsi leralle 

and highly   diversified  specializaticr,   in   their   manufacture.     Pn r the more,   t'n- 

struetural   peculiarities  of  meiern machin», s  ,-liich   comprise  a  lar ¿re  nun1 '(;!• of multi- 

purpose  units,   mechanisms   and  elements  that  are  used   in  the-  manuf^ctur-    of hio-hly 

iivirsified  machines,   lead   + c   an   intensification   , f  co-operation between specialized 

»•nti rm-iS'-s. 

Fht  economic efficiency  affirded by spicciai i zatien  leads   to  an   improvement   in 

the  fc] lowing indices: 

an   increase   in  t!a.    output   ani  productivity  cf   labour, 

h/     .->   lowcrinK nf production   costs  and  an   lncreaa»    in  the 
profitability of uroduction; 

e a   reduction   in  tie   share   of wa,"es   in  production   costs; 

better  utilization  if  fixed  capital; 

preater  rtjoilority of production; 

mere   rapid  turnover  of workin/r oaoital. 
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1«    y> -TS  'Sift:   •••   stivi   -;• »,-- ' r-c' i   !t   r'.hit.i i.,,   '"'•ìur-,   sui.;   iur'JI.    r^naumoi- 

u\ wit ,   pumpe,   tíñtr\ nt'6,   -w< :\ ,r. ry   f  r-   ìì^-ìI ,    •«.-mt.-r. t    'n<ì   ti itili   fai torue,   tr-inH'1 rt 

«l'i i nmcnt,   mining'   «n *ipmvnt ,   ••.-•:,i vu! ' ,r ti      jui'"n»nt   r,'<i  m'i 'hin« ry,   clcitrift.il    T t .ir. 

"tri''1   iwf'untry,   • t.-.     r. r' m--'a,y il'  tti.    mi t   1    ir .1'.- te-   li irrat i r  produ 'tior   t-r  met-t 

"••'•it   •>>    if  th>.   •".••• ti Til   l-binir.'i       Tìii    1   ll^in     t     1»    ìr.li   iti.ei   the  dovi l. pmcr.t 

ind  atr^i^tur'il    .har^ s     !   th.   .n^in«- rin».'   ìVil.ftrv   ir   I-irk.;y: 
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furine the   current  Fivi-OYar 'l'.r.   (ex'inn.    ir,   i':?i)V   'Y    lar^o.^t    ¡rereis..    .c; 

evident   in   the  production   ;.f  heavy machinery     no   ••.;.) i  m<:ni ,   read   wnjtru^U  r   ar. ' 

miniti     equi;mt-nt,   in   the   pi.ductior.  of boilers,   compress« rs,   vi.-nt i i •• t« >"-,   a-i ;   "urar:¡, 

intern-1.!   eombuafcLon engines,   muoiane  tools,   ttc      . -or riin<   to   thi    .urkio.  uve-Y- ar 

i Ian,   tic   total   demand   of  mechar, io al  machinery  vili   U   "lniit   *"'a0-  mi 11 un   ir.   1 < ', . 

The   domestic output  of me oh am cal  machinery wi x 1   L- nearly  ' AOC  million  "-c about 

al1     if   the   total   demand.     The   balance  represents   t!,v   import.      :'h«.   foil own,1,   tall« 

indicates   the   development   and   chan^in/-;  of   iemni,   ionvstic  product lor   and   import 

of mechanical  machinery  in   lYrkey: 

(?*i 11.   r.L.   (pri< 'lui     i ;6>Y 

domestic  demand 

domestic production 

Imp. rt 

V)(l share  < f I'Y.Y s lia re-   of index -• rnual   r^t« 
Jemand 

' 
demand 1;07-IOC •f  inoreast 

\. 1 r»4 100 ( , /iT 1 (V /1 > 1' -Y 

1. }1 '.' 41.7 VA. w ¿ ?<••> ?\. ' 

l.Pr)4 '/-3 >, }00 4-.f 1 /'- h! r 

rher«   is a larvçc  exp.ansion   in the  nroduoti   n cf a<:ri«cultural  machinery in 

Purkoy.     The; production of tractors reached  13,000 yearly,   but   the  aomcsYc content 

is  still   -<.bcut  SO/.     The  ^reduction of harvesters has also  startud       Domestic 

domnnrt   for agricultural  fequinmont will vi^^H  ''CO mill.   T.L    with   a  rate   of increase 

in the   last  five  years of 17, .     Domestic  production will  be  about  ¡••«SO mill,   with an 

1 
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M., tal   products   (without   ïr-3i- meW,             ?( C mill. '   a. 

Machinery  (excluding >-i>.'-tric machinery1     It"7 '-nil. ' ,s. 

Electrical   machinery >/|i, mln n>3_ 

Transport  e-guipmont / <o mill. .3. 

Jl .0 

1C .^ 

'^''   Tall s. 100, 0 •/ 

The  total   output  vali ln   l'/M   is   estimated  a*   ".round   1, ';0C   mill.   ",s       The 

aim fur  1V74/71;   is  tc   re- t,  ?,'0C mil!.   r'.s      Th.    domestic urunnet-rin.-   industry 

can supply «.bout   2e-,'   -f  the  requirements   f,.r capit-1   ;-cods. 

Th.,  Pakistani  on^mc-eri ntl   industry  consists mainly of small   production units. 

It   jf5 ecTinvitcd   that   there ire  -beut   1,7(0 Dr ducti.r.  units with --.bout   ^1 ,,.00 

machine  trois.     However,   th.-re ire  am my  their -'.rut  ?o very  lar*re  production  firms, 

private  -«.a w«ll  as  public,  with -ver  a(Y   cf  the   tot- 1   employment   IT:   this  sector 

(or about  100,00C  employees;. 

Several  larye  machinery  factories  have  already st-r+ed  production;    -tho-rs 

-re     bout  te  start,      lirions them can  be   listed- 

(1        The   heavy-me-hari-s  plant   in   .  -.xill-,    kn^xed   t,   ; reduce   ateel 

structures,   rail   equipment,   e-juipmmt   f-r  "em. nt   -nú  swar  mills,   filers, 

bulldozers   and   rollers. 

(11 N     The  maohim-tocls   fact -ry near  P-<ur>,   which will   st.-rt   pr-ducin.. 

in   l'P2  textile   machinery  sp*re   parts,   lath..s,   mill mp maohintsK, 

transmission  ¿-ears   and  rear axles   for  trucks  and  , ther vehicles. 

(111.     '   fact< ry   in  KT.II.TI,   presently   on  tri'.l   -miction,   is   deci,71yd 

te manufacture   wrtoi.. ;  and  ma „du no   •. a Ì 3. 

(iv!      Ih«    liesel-enp.ine  tjlant   in > a. e I wit!-, ijerman   ussi.stince     will 

be   producing .raines  ,r a;.   t<    K><    »T.   f  r   irnriti,r  nurr,OBfcl  „| 

Bhi-a-in« use .      The   plant   will   oroduec    <,í,úC   01.es  yearly   m   thi 

first production  phap- , 

Pakistan »tarte-d   iiosei 

-al   1 

workghep« 

n^ine  produotior  over  ¿') years a,.a .     There   -ire 

•evc-ril   1W  "nv-u   producers   ,f <lieS.-l   en,in< s   and  about   lot  manufacturing 
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, wide  r-nre     f machine   teds   is  hcinr  rrt duoed  m ""kist-.n   in  thu  puvlie 

-•ni privato  saetera.     .    similar situation iitv.ils  ir,   tu..  a.;ri:ul tur.-'. I   erurment 

j. otor.     Similar  V   thu   eth'.r   'i'P  (Vuntri.-P,   ^okintan has  ^.T. unable   t     re-dve 

tne  problem if  traator production  ani   is  3I1II   in    n • a>;jnUim.:-ni''nufactunn-- 

fit,-».^-.      ,t Dn-scr.t,   thu   v>r>.duoti"r  < f electrica!  .auipmer.'   ir.  '--kistan   include* 

eltctrioal moters   (up  te   >'      :.'\.   ,   -.crV hl •  dier.l    oner-tin,- sets   (!';.', KW, 

transformers   (up  te   1 .ne K'/   ',   L r.witoh  í'C r-3,   wire;   -and   ;aMe;-:, 

Iwr   teleccmmunioatier.  ^¡'ii'wr.t  manuf act orín,   '. Ir.ts  h- ve  Veer. .a-t   .'••   ¡x 

Pakistan  unde^   the   »ubi 10  se-otor.     'T.e   . r,  rutto tul   ir.   : . rw u   (Efcat     oki'tan     and 

thu  db- r  is   ir. liar i-oír  (West   "'okiman.        .'heoc  oíante hov.    bc.-n  manuí'-cvirinr 

telephone  Bets   and  e-xohan.-'u   >. ^u'.wnt        "orr.,   •.-furwnt   iu   re",   rtei   *• •    ¡r.v.:   be. r. 

ixportei   to Nepal  and  the   !'i idK.    "".st. 

In  thu  shipbuilding    industry  there   vre     t   present   ?;•  d< ekyards  operatine 

(i   in   the   West   and   M   in   the    /-stern   rv,'iT.i   with   a  t.t-il   e,, nstruoti   ti   eap-eity 

of   ,4,.o<V WI   of  1-r^er  vessels.      Wo ari.v   ."''   if   thin   production   vlui   i <¡1 ,T,í
T
   t 

the   two   l-rp^st   firms:     K>raehi     Shipyards  °.n •'.  'erme, rim' W^rks   Ltd.   - K-ru.-hi.., 

Dockyard and  "n<;incerin^ W. rks   Ltd.   - T.ny n,' r. 1   \   aat   • okistar. .'. 

"be   automotive   industry  ir  '•J(u;Vii   is   etili   ir.   tK    initiai   phas. a   and 

looks  m re   1 ik<    the  'issembline     f   irr.'--rt   partn  t1. .r  the   : i- ìuotion of sieh ,'eeds 

rh<    pevernm» nt  has  jMic'iprnd  •    'î'ïUT.! 1 •/  -ont:'   1'• '' ears,    it. ps   and  truck-     7h. 

1001I   predarti, n   oom'X.nent   11   • le ut   "V ,        ''ecntly,   th«    "¡h-nabr-ra  ' ìe-sol   Iti 

started  te   bu 111   ••   m w  plar.t   fv-r   the   '-r'duotior     1    U-'^ol   enoim-ò 

The   development   ^.f  en.-in..-   rim    industry   ir   •'.    last   de,"ile   is   .'try  ìr-r.  s-uv. 

m   Iran       The   develi nrrKnt    .f   the   lifdit   industry    .tv!  e nsurn. r  *"< e- in   ìn^'-.ry  w-a 

immtdr tcly fell-we 1   by   investment   in  the   pr-duoti• r.     f   1 ntorme•-' 1 Me    ^ads,   tr-ir;-,- 

[ort  wcruipw-nt   and  cantal   o-.-ds.      ¡h<    t. \- 1   vaM       f dornest 1 •  output   ,f ..•n.-ununn,' 

*>:<-(.de ìi-iB   increased  r-vudly   ir   thi   lost   few y^rc,  norticu'   rly   in   trans    rt  urjuiv- 

ment.     H.weve.-r,   the   ìomestie   1e;Piand   IF   h 1 #.<+I ,   ani   the    ;r< duot ion     f mt oh mi o al 

nvanhin«. r,' e-quipmtnt  and  eleotrioù   uq-uament   is  far below  the   demtutio  demind, 

Thertif^re,   the   imy-.v rt   ,f  auch  ir<.-u<\a   I;ì  stili   verv  hi. h.     ^ome   f.-oteiries  in  this 

field  which  havt   already   atartud  pndurtion   (ì'^L-ri/.  M"ohine-To.,l   Rmt   rv *     1   elite 

are   iiiout   tt> start   >, .'.rale  T-tuildirii   Ifr-ehines'i  will   ci nt ribete   t.    th..    im .r. voiicnt   .1' 

the  ratio   ir.   d. nwBt loal ly  pr idac.jd   -.ni   im;   rtei  -/aiue   ,ï engineer in*?  "o. da. 



- ir - 

In  metal   poods  production  h:M   ìrnoroved   in   the  various  types  of  rontunorg, 

steel   construction,  electrodos,   oW;.     The   Iranian oroduction  of durable  consumer 

¿,-oo Is  such  as  ruf ruinators,   heaters  ini)  Tv sets   is well   aiv-a.nced.     Ir  IJYO,   the 

production  of refrigerators was  about  ?00,000  uniti and   ll'.v'HV space heaters. 

"echino   tools ar*   on  trial   production  in   the  ''aonz  plant   and s mu  drillint' 

mach ine 3,   pumps  ".mi m« tors  have  already been  or, "hic,; i       Th.    .rak machine   building 

plant   is  noir completion   ani  will   produce   about    VcOOt,   tons  .-f rnois  so.r.i-heavy 

metal   products. 

Thv-   production of   li. sol   ..r.finos   is  well   aivno-i. d   i:i  Iran       TV.   f->otros 

co-op«, rate  under lic-nso   with  normar,  ousel    'n, ir.  s  ar. i  'Îercode3-hon<'   an«1   '    thirì 

;;rM ¡eoi   is  underway  m  partnership with Le.yl--.nl. 

The production of agricultural equipment • nd + V asse-mHin;: of tractors has 

already started in the Tabriz Tractor factory ani th.. John h<a.re Tractor ''• otory 

Plant.     lilt-   latter will   oroduca,  two models  oï  o^m* in : ;. 

The  production of  compress* rs  f < r refricor" t.rs   is  ••   ;oii.'   venture with 

West monouse.     In the   field of electric ..ouipm.nt   t, <    orduction of transformers 

has   already  started  and   th«    levai   of pr  ducti.r   in  1 i!C  was   10«°   units     f   trans- 

formers  with a t. .tal   power • T  46C.OOC IC/h,      ;'hore   is   -ils.   production    t" electrical 

meters   and  electric  f-^nf I ran icity   for  iivduciru;  f i" ,000  telethon   s 

1 

ind 4',|0i,C   telenhom   exclo nrers 

The   ^reduction  of   transport  equipment   is  w. 11   " ivancei  and   the   or   lucti.n     f 

p-.33en>b''  c, irs  in Ì-) '0  reached   30,OCX   units,   busts  4, tot   ^-'.'0    f which v>< re  mini- 

buses . .   o,nd  2Gy   trucks   ani   oil   tanlors.     Iran   10  also  devel   pin;;  edacity-  for  the 

-reduction  of whctl-rim«,   /etude  transmission,   o'ot.ns,   vehicle electrical   oqui^. 

me n t,   e t e 

^r.-rr   the  above  she rt   summ   ry   ,f   the   pr-oert   citu.'ti. n   in   engineer ine   ir. dur try 

in   th..      "T<  Oountri«s,   we   c->;.   -noi   d<   that   this   so   t   r   is   raonly   it••ve-l' p lrv;  '• 

well-estahl ialiti  0 .SIB   foa  further expansion       .'hi'   IB   du.   ti   ^cvt-rnm. nt   poli, íes, 

a  i   r "e   markt't   demand,   sufficient manpower   ari,   with   a   few ..xrentions,   t     f -^v. aural 1. 

cinditi.n-'   far  the supply  of  raw arterial   arri   intermedi; to  roods  for-  this   industry. 

Ibi   wrv'inteniv industry  consists .f •   laraa.   numKr of  small   establishments,   mainly 
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f.TiBily-owned *nd  sever-.l   IT,,,   firms,   m .inly st-tu-.w.oJ  with modern equi-mer.t. 

The- .¡n^ineerinff industry  is  mainly   loustic irr.rke t-> n^nte^. 

In  amm.-¡ri7.in¿- our -iowc  .-n  th.    ^~tv-t..; •.,-511 ^   ,f   the  c^imtnn,    industry 

in  the  "C^  '.'o^ion,   wo- SITUìI   liko   t.,  stre.is  th-' 

.-».;       ?'ost  of  tht-,   .TTi'il 1   priv-.tclv-w-v;. i   loot   ne'-,   oonaist   -.-f m • chine 

slumps  producing  limit, i  ..-. >eti t : co     •"   :t..nn,   ..Hen   • n-.r-tir...   -n 

•m  order Víais,      ôtore   in  n<   ., , .11 •     ,- .n+:.. i     f cvt..ri-i,   n-• 

design cffioe   ;r.\   th.,   4r>lit7 -. f   th, finished  ;u--lu-t   i«  rmnly 

of  ->.  1( w at-.nd.^.rd 

b'       "Jomo  of  the  pr.v.-t..ly- wn«. 1  f-ot. ric-s,   v.Kly medium md   1-r. «... 

si/ei os will   is  at.-it.,-, wn.,-i  firms  •.-.•.   !..'Ur eqmr"ed  n rh 

»ichincrv;   they rwJc« us.   _,f f. re-i, n licence   iRd  know-how -nd 

often c per.-to   in  ool l".l._r->tic"-.  with  f   -.. L-r  firmò. 

oí 

dì 

In  px-ily?ir.(:  *.],>.  -r- vu U3  mores  .. i'  th..  eot- I 1 ishmor.t  .f  - 

factory,   it  w-,   .t,u,n-,i   th-t  n. t   m,t  ••   •:! -.nnin - »r,ts   int., 

the-  prop-.rHt,.rv at.(,;.      :'},.    Ui7|1.  rc L   tl .,,   >ttwc., n   the  irepir-- 

tory  at*,,,   iri 1   M;,    -nst n. ot, T;  st>r,    IR   .nf-v: urohk .      -.mo'.reu 

with  «orli  -r- »Us«.   t:,    tirm    f  r  o  nEWti-n   is   ioutle  whot   .. t 

should te.     ..a  •>   rvault     f   ,nBul'M,u.r'   pi-mun^   luring   th-  yrv- 

p.irntory et^-e  mo.ny   ictiviUes   in   tiu.  (;,.nstruotion  nta**   or,- 

idvcrseiy   iffeot.u:      th..   .n'ree   ,..f  investment,    the   3f,rtin, 

of   the   ftot. ry   -r,.i   lti?  . tYi-Toru-v   th,:  r-tion^l   . -c.vn.-vny 

(through  th.   ly!r.t--  i il,     f n- IL-T.-ì   o-oit  1   f r  t. •    l.nr   - 

period without  nrodi.. I1. r.  • nd   turn, voi' 

-t^.rdin,   som.   ,f   th.    t,.,¡n       ;   ..sp,   ,t,(   tl|i pfc   ln   ^   ^^ 

up   with  muden:   te.'.ncl..^    „i   nW„A   ,,,,ru i remits   ^.lth.utf. 

som.    firme    re  asir-     m..tern  i Tin„» m   ,   *h,   ;,-litv   -ntcl 

1«,    Witt.    n.   ftíW   eXo«;tl,ri:,    Ot    -    L„    it7,:_     t!,    n      la   n_ 

.•runni/.-i  reo.o--!      r   tt-u..-n   -(.« a 71 •,,;!,  a..   tht   rirrn 

Looking:  -it   the     ^r,,,,    Htn.rf.»,      i    th-    indurr,- :   -relucts 

we    Oír.   Set    t f   th.    i- i  rtu i   •n'-u- i n  a.'ile's   v\lut 

IE    Still    01*     .ni    tt.-t     th..    -LfflirtK-    Vil J..---.He d    l3 

.f   the   industri. R     r..    ,t,li    .,     ,n    .HSvT,u ,„     nh. ^( 

H'       s,-m.- 

-lth. u  h 
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th<    firm« an  fv.nri(   many problems,   p-« rtie il-irly   runnirii 

lurcher  domeatji   ••-.uta,   they  ten i   u    t'   li  w  t'-u   *->vemmeni 

policy  to   irn.To.13«.   t i.   "->lu- -added       ?bn   ir   >m     f  the  pro- 

blem«   of the futur«,   devi lop*jnt  of  thv    iomestio ervuncerin* 

industry. 

1're duct ion cost«*  and  competitiveness     r   th,   market  of domestically 

produced enrmeerin,; ¿moda   in.  bt.oomin,-    a aenou.i  problem t •   the 

firms.     The factory orici   is hi,-her  than t.a   imported <-,i.f 

prices;   thiB  is   iue   to   til*.- hifdi tTi.\      f  domentir  mw material   er 

to   duties  in in'i.'i'tcd maten,>1,   ti    1  w  prodi ottvity,   low usu  of 

cvipacity,  etc.     domestical ly produce i  engineering roods  arv 

characterized by lovr competitiveness  au-    t    l i/th  costs,   imoort 

regulations,  tr.x system,   etc        lthout.h  many economic indicator? 

and evaluations of the  engineering  industry are  net  favourable, 

co-operation,  merging or sub-contrretin,   ^men»-  domestic firms 

hn.8  not yet started. 

We   car.  also observe  that  the  crffini nation  and management of the 

factories as well  as marketing are not  s .--.ti «factory and add t' 

the  many difficulties  of the engineering industry. 

The  engineering industry in all  the  'íCO lésion,   in spite of a 

successful development up to now,   is  facing many problems in 

meeting the requirements of modern technology and economy, 

increasing efficiency and competitiveness  contributing to the 

overall  successful  development  of  the  country.     These problema 

are  arising in each RCD Country,   in each  industrial  firm and  in 

oach  production unit.     The question  Ì3 how to meet  the3e chal- 

lenges and avoid mistakes commonly made   in the development of the 

engineering sector in many countries. 

Ttany of the problems of present and future development and of 

the   increase of efficiency ir. the engineering industry of the 

RCD Countries are linked with wider market and co-operation and 

the use  of capacity.     In our further work we should like to make 

a short summary on the rate of capacity use in engineering industry 

before making an analysis of the co-operational arrangements amonfi 

the nCD Countries regarding 12 projects. 
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Mail«- dlseuaolag the subject of opacity,  it should be «*ph\6iiH that «part 

fra» th« «sistfac dtfforaaeoe between iaduatrics in the virion« oouatries, there «re 

difference«» la tin act hod a of measuring capacity.    From the  available data on the 

•CD eountrios it oa* be  deduced that th.   degree of capacity utilisation 11 not higr. 

aai toads to booaac lower.    The persistence of idle oap»city ìa a great wastw of 

invested ospitai «ad resources withir. the RCL oountriea, with an advera», effect 

oa national devolopacnt wd  efficiency.    Under-util nation of capacity also 

adlveraely affaota oaployeent opportunitico,  the ooat prie*   relation and competitive- 

naaa oa %ho market, and lowers the rate of industrial growth. 

Th« diffioulty in measuring the rate of capacity affects tho reliability of 

data.    For continuing production procosses (in some chaaioal  industries) there  ia 

ao diffioulty in «o«eu ing oapacity and tho taree-ehift working day is usual.    For 

eoa* othar iaduatries a ono-ahift oapacity is considered as normal work.    There is 

BOS» disagreement, mostly theoretioal, oa the definition of designed capacity, 

taohaloal oapao ty, maximum oapacity and real capacity.    It  is not our purpose hare 

to disouss the theoretical aspects and measures of used capacity in the RCD Rafie«. 

There are indications that idle industrial capacity is a serious probi «a in 

Pakistan sad Turkey, and to a lesser extent in Iran.    From the eoonoaic reporta of 

the KD oountries it can be seen that the utilisation rate of installed capacity 

ia the engineering industry is generally low, and that productivity and quality 

reátala generally below the designed standards.    This fact is also reported in the 

Fi va Tsar Development Pisa of the RCD oountries. 

On oloser analysis of this problem we come to the oonolusion that the underc- 

ut il i sat ion of oapacity in the engineering   ndustry in the RCD Region depends 

aalaly on;    teohnioal faotora, including kaow-howf    United availability of raw 

materials due to the lack of financial resources or lack of domestic supply¡ 

availability of auxiliary inputs and spare part s j    shortage of foreign exchange) 

lnauffioiency of infra-structure,    bad manageeant and organisât ionj   marketing: 

faotora, etc 

Of all these factors, the shortage of imported raw material is ooaaiderad aa 

of the most important, especially in Pakistan and Turkey. 
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foil «win* data, collect* fro» tlv «urv«y of the «tate of ináustri«« in 

Pakistan (1947-196*), Voluav  ?,  l{ovwab«r 1'*69,  indicate  t'n utilisation of capacity 

ill PaklStS«; 

SâÈÊkW. Utili!* 
i-:-?ai.-M 

M«tai structure '5-56 

OM asplianoe« 40 - 60 

Wir« product« ¥ 

Metal container« and drum« 56 

Machine tool« and ancllliary ¿Kpnpnont 60 - 80 

Stationary and marine dlevel angine« 60 - 80 

Agricultural laaohinory and equipment 45 - 65 

Tractor« and component« 20 -  25 

Pumps (assertod) 40 

Textile machinery, part« and accessories 25 

Air conditioning and refrigerator« 35 

Eleotric KWh netere 45 

eleotric notora, switoh fear« and transformer« 45 - 70 

Eleotric wire« and oable« 68-83 

Electronic equipment and device« 5° 

Electric machinery, apparatus and applianoes 60 - 75 

Machine propelled vehicle« and conponent« 50 - 60 

Ship building and repair 55-61 

Light engineering workshop 53-61 

The data col looted by the World Bank experts at the beginning of 1970 on their 

visits to the plants indicate nearly the sane capacity utilisation in Pakistan. 

In Turkey, the average industrial capacity utilised in the private sector is 

70 per cent but in some branohes based on two shifts, utilisation is about 

50 per cent. This is the case with many firms producing agricultural equipment 

and aleotrical products. The used capacity in firms of transport components is 

very fluctuent. Machine tools industry, privately and State-owned, is also 

characterised by a low use of oapacity (60 - 65 per cent). 
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I» Iran, the utilisation la slightly higher     Statistical surveys is 1966 and 

196W indiost«  that the utilisation '*p»citv toy firms ranges trow V) to 90 per c«nt. 

The average 'iae of oapacity in th«. «ngine«»rini industry can be estimated in 

Iran between 70 and 7 "i per coat, in Turk«/ 60 - 70 rer cent and *>o - 60 per cant 

in Pakistan. 

In addition to the fonerai problem of the use of capacity,  the RCD countries 

face  in parti ou lar the problem ' 1  the us« of capacity in newly established 

factories whioh have already started or are about to »tart produotion.    f.any of 

thaw arti very large with a huge investment  (mainly Governmental )      A normal feature 

ia  that the newly established capacity oannot  be fully used until a few years after 

the oonmenoement of production,    it is confirmed in many cases through analysis 

that  the implementation of designed production programmes will be faced with 

difficulties due to market limitations and difficulties or to the unsuitability 

of some tsohnioal  solution or standards which affect high costs, or elss due to 

inadäquate organisation and management.    Also ttu present contact of suoh firata 

with foreign partners (sellers of licences and know-how) are not suitable for 

bringing about a fast solution of existing probi «me regarding the use of capacity. 

It  ia no wonder that the use of capacity in newly established heavy engineering 

plants in the RCE ragion is becoming a vary serious problem. 

He should like to mention a few factories in the hope that RCD co-operation 

will contribute towards finding a solution for efficient production. 

1.       The Machine Tool Factory, Karachi, has commenced production of high speed 

turret lathes, universal Billing machines, gear boxea and other heavy engine sring 

products.    The plant has a capacity for the production of transmission gears, 

rear axles for automobiles and trucks, die-oast and forging items as wsll as for 

soste othsr machine tools and automotive industry componente.    This factory does 

not have a sufficiently wide market in Pakistan and it is already in oontact with 

the RCl) countries for selling gear boxes and other products and components for 

the automotive industry.   The factory is modern, well equipped and has a huge 

potential for co-operation on the RCD market.    Quality and prioes are oompetitive 

with thoss of the world market.   Higher oapaoity could be reached, particularly 

through RCD co-operation in the production of components of automotive industries, 

and machine tools, more so sinoe the other RCD countries are importing suoh goods. 
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^tk.r mnenine tool factory i« Wi«| eat up m '<¡aat PakieV* noar DMH,   Ai« 

factory is iNifM« to produo« «nivarani lathe«, column èri lia, Mitai drilling 

machinery, «to.   Tili« factory haa not atartad production yet tut will b« facti* the 

•MM problema aa MM one in «araohi aa far aa th« ua*. of capacity ta ooncornad.    Thi« 

plant will aleo ta au i table fer co-onnrntion. 

2.      IH« third lariat heavy mechanical plant la Pakietan la looated la TaxilH, 

which haa already atartod production.    Thia factory will ta producta« heavy meohanteal 

producta euch aa rollerà, railway équipaient (i.e., axUe), and machinery for «one 

proeaaetng taduetnal branchea auoh aa augar Billa and oenant planta.    In addition, 

«àia factory will ta able to produce oraaee, boiler«, preenurc v«.eac»le, etc.    It ia 

Uno »all equipped with forging facilitiea.    The aanafonont ia very food and the 

factory haa peaaibllitiea for co-operational arrangementa in heavy naohanioal 

product« and component«.    In th. proximity of the plant a i arg* enpacity foundry will 

ta ant up.   Tha factory haa already nade acato contacta with >• omeetic private firna 

for eun-oontraoting.    Thia will etrenétthen the factory'e oapnbility for intarrafional 

corporation.    Sena diviaion of work and opecialiaatior of equipment ia abnolutely 

neeeannry anonf thee« factoriea and tha »OX in Turkey and the Arak naohin« buildinf 

in Iran. 

3. In Iran thar* ia a new large machine tool factory in Tabris which ia on trial 

production and will aoon be completed. There ia a hufe invoatnant in thia factory 

and ita production programme ia exacted to be aa follona: 

*T ftîtïîlllt 
Machine toola 

farming naobinaa 

Piecaa/rr 

2,750 

350 
10,000 

1,000 

50,000 

4,300 

ÎSÊÊÉJL 

2,419 

903 

2,142 

129 

1,372 

1,392 

Conpreaaora 

Sleotric motora 

Diaaal engtaee 

Auxiliary and apare parta 

Tha faotory will have atacl and non-ferroua metal canting, grey cant iron 

forginf. 
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Itili factory will be capaba  of producing many heavy e«fia««riaf foeéa,   including 

large oloetrie motora.   For m non suitable productivo profrsmm«, this factory «lieuH 

aake large eo-oporatioaal or joint vati tur» arrmgoments within th«  RTD Nif la« and 

with KM foreign fir»«.    3oms capacity cculd not MI usud without oo-eaerotion with 

larger mmrfcoto.    tmooialisatioa in simiinr faeton«« in th« RCP Region 11 neodtaary. 

4.      Ths largest maohlne bui 14in« plant in  Iran la established in -ir*k.    This factory 

it about to start product i o«.    The production programme of this factory is expected 

toten foll< 

(1) 

<*> 

(!) 

(4) 

(5) 

(«) 

(7) 

lister lai handling equipment such as 
conveyors, elevators, mm  oars 

Boil ors and auxiliaries, storace tanica, 
pressure veas«Is and hsat exchangers 

3nrth moving and construction equipment 
(hull dosors and londsrs) 

making and oonstruotioa equipment 
(vibratory rol Urs, orushers, concrete 
mixers) 

Crtae oraba, heist fears, steel struoturos 

Aluminium sad stssl vosacls manufactures 
for ths ohsmical and food industries 
(evaporative operations) 

Vari out prooeatlng, forging and oast in« 
products and oervioos 

4,500 

1,550 

4,850 

700 

? 

Motto—r,  ths factory will bt  able to produce sane omo ting, forging and welding 

for wagnat and agrioultural machinery.    The factory hat larfe poasibilitiea 

for oo-opormtloa in the BCD Ragion.    Ths maaafeasnt of this factory should seek now 

patent rigata and onter into a jo nt venture with some world firmo whioh arc already 

lookinf for a RCD market.    The prêtent programmi of the factory is too larfe. 

Co-operation and apotialiiation arrangements with other similar firms in the RCD 

oa* oomtrlbute to tat establishment of a mors suitable and profitable production 
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V      A few a«« o»êOttM for t!u   product io«    f audi*» «ai aeaw rtiane'  Hajrta*e 

for «an, trirtt aa* hue«« have been attenuane* in Iran     «Uthmefh th« faetort«« 

artahwily ——ale dieael MWíMI, ta« earrrtat ««• of «ft» Brattarti «a prafra—w 

éapoada aalaly a« a»r**«ta aari co-op«mti«r. amen* th* Hfr e» ntriee.   Th«««« ar« «he 

~inuii Metal Ira* raa^MMTf the Urlasti 'n«a«i Naaufafturiar <w»«»jr» th# Ira« 

Dieael   afta«e NamttfaaturUas ¡"«upan», 'fetal*' »••»« tnbrn. 

of thaae featorme already f«c*.e % «arkct liai tut IM I« Ira«,    "* th® 

l,  «k«ae fcoavv dieeel «afta«* ar« *«t v  1  produced ta ta* other RCn couatn«*. 

If anoh production war« ta start,  it would n< •      rt «h« d*e»etic d«a«ad of the 

tw o«hsr ootaatriee.    Ilnreovor, ta« product na of anal lar stries in on at tac diaaal 

«afiae faetariea la aot economioal  and oouid not  competí- with the import»* di*»«*-l 

aa*jlaea.   4a HCl* aajrmnial oa co-oporotion ta the product ion of dintel ea?iaoe  is 

«h« oal/ aolutlam far tila eiistia* fe tonee  .n tita KD Magisa and far a auoooaaful 

production af afulaaaat with «he uac of dicasi eagia«s. 

6.      la Twffcay, «ha anta ptadueara sf anohiac toóla    a*d otaar aaary «eeaaaioal 

products la tèa MM firm «aich K*a aaay productioa uaits for vario«* typ*a of 

— uhlan Mat aa^inawat for «IM processing iadua«ry.    although this la aa old fina, 

co-«aeratiaa aad aua-ooatraetiag wi«h other finte i« aot significantly or actio«*. 

filia fim'a sipari mm ia a wide raagu of production capacities could be vary uaafal 

a«* ani tabic for oo-opamtion ia «ha RCD Ragion. 

Taa fir« haa a oaaaoity for epecial ataal produotion, casting, forging, «aiding. 

a«e.    It hat exporioaced worhera aad ita producta arc of a vary high quality      I« it 

•sporlaaoad ia th« production   f equipment for coment factories, mines,  food industries 

and «an proeeaeiag aaehinery.    It alao started producing rollerà, ruttar earth movine 

equipasat auoh aa aorapara, gradara, loedare, ate«l constructions and wir« products, 

ato.   Aa many of th« above   roduota ara laaorted or in the programmi for production 

ia othor BCD oouatrlea, oeataota betweea preduoara and «raderà ara urgently n««d«d. 

ua taa RCD market« th ra ar« a «raat numbar of fortifa firma operatine la thia type        # 

of product.    Ia any oo-op«r«tio««l arr nag mint aonw foraifa fira» should b* lMludoi. 

Without gola« Uto further detail it is olear that oo-operatioa and apociniisation ^ 

in a wide raaga of poaaihllitiea could contribute towania aolvin» »any prohloaa of 

existin« factories.    Xa addition to th« «waauroa «hat could be taken by the RCD, 

the enforcement of economic pol lay in eaoh oouatry separately should stlaulate and 
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amatala nrtow en saw rattonal arrangia an ta.    It t* obvious that * larf* '^n narhat 

«•Ml« ft»» • ithantT to eaoti country to aolv« it« nuftDui proüleaw»  m th« «nustinr 

fM««rt*o «Mi  to iaor«aa<   its f»ffirit»i»ry vt«hm*t   %nv  les* to th*   int «rests of th*tr 

netlvaal     limi. 

raw an* nonetr why th« »a« of capacity  if uxisttnr faetocus nad MM of thp 

proti«M of a«« «ate»ltatMft«nta tiav« W«a await with before the uialysis of th« twelve 

pro)«o«S.    Hi «r« of IM op m ion th^t th« analynis of the  tw«lv« projects,  fro» til« 

peint of vie« of co-operation «til not b% sufficient without taking into aoeouat 

the- «xiotinr: capacity In «à« hoary eajrin««riat: industry.    r\ir«hera»re, sos» of the 

oaneeity n»É produotion prägt waaea of th« astatine; factorías (including those 

aaatteaod above) are cloaely interrelated with the products of the twwlve projacta 

We alno halt««« that a saert tvwvMry of th« pre«.*rit situation oan contribute to « 

ooaplo«e avi viable solution.    He consider this to be a nere realistic approach 

in aid it ton to «ha oreble» of national distribution of th« projeota anon« 

«ha KD oaa*«riea, «hot* aerala«« «he preaoainan« problen of under utilised eapaaity 

in th« heavy enfine arta«. tajÉM«rv in «ha RCB région, whioh oan be 

«ha araffa—tnf of aroéuctioa through various types of co-operational 

sni epeeielleetioa within and between «he RCD countries     An integrated approach oust 

ooaetder all than« aaaecta of th« probi«n siaulteneously and not through pieeeaeel 

planala«. 
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ANALT8IS  OP TMC T'EUT  PHOTCTi 

FK# A CO-OPERATIONAL POINT  OF VIF'-' 

IR the terms of reference submitted to UNIT>C by the three RCD countries and in 

tito Job descriptions  it is pointed  out that the twelve engineering project! should 

be analysed froa the etendpoint of their availability for the establishment of a 

oo-operational arrangement.   As we explained in the introduction,    UNIDO experta 

Aid not receive all project report«  for the twelve projects, so to make the analysis 

as complete a« possible, additional  economic and technical data for several projects 

had to be oollected.     The available  data for all projects are analysed from the 

soon onto sad technical point of view bearing in Mind the factors Important for 

oo-oparetloa within the UW région. 

Xa the analysis of the twelve projects a short description of the projects and 

the) BMthod use« in preparing the project report sxs given first.    Further, the 

evaluate the main technioal  and economic data, particularly the markst demand 

capacity of the project, searching for those RCD projects and co-operational 

its which require a market larger than any one RCD country can provide. 

Finally, the aore convenient oo-opnrational arrangaments for each project and 

production are snalyaod and adequata recooneadations made for startin«: the co- 

opérât tonal 
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1.     .W00!0*!^ 

1 

A.      3MÜTQMP4 fofor—Uon 

At it» sixth Session told in January 1^6?, the Regional Planning Council of 

the RCD entrusted Turkey with th* preparation of a regional study on locomotives 

and reoommended procedures for setting up oo-operation in the production of 

locomotives. 

At its ninth Session held in Ankara in December 1}68, the Regional Planning 

Council noted that Turkey had circulated the project reports, the HPC at its tenth 

Session in June I969 recommended the visit to Iran and Pakistan by Turkish railway 

experts and their re-writing of the report in lines with the recommendations of 

the RCD sub-committee on locomotives. At the RFC«a twelfth Session in Ankara, 

June 1970 it was noted that Turkey had circulated the new project report. 

Fro« the various RCD documenti and reports from Turkey it is olear that Turkey 

has ceased to import diesel electrical locomotives and has embarked on its own pro- 

duction at Eskishehir. The first small diesel looomotivss (shooting) were produced 

in 1967 with 360 HP. Now Eskishehir is the center for maint enanca, repair and 

production of locomotives. Turkish railways shifted steam locomotives activities 

to Sivas. 

Th« last projeot report on looomotives and locomotive diesel engines was 

prepared by the Turkish State Planning Or, »isation and published in I970. The 

report has 64 pages including appendices, and oontains some elements for a brief 

feasibility report. 

The UNIDO experts had an sxtensive discussion with the Pakistani and Turkish 

offioials oonoerned and visited some of the main railway workshops in the two 

countries. 

B.  3hort Description of the Projeot 

uith th« establishment of thess projects, Turkey will be able to start 

production of both types of disssl eleotrical looomotives - the Coco 2400 HP and 

Bobo I80O HP - and later on of diesel locomotives of about 900 HP. 
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From the project report we out ••• that ''«at Pakistan Railway» hay« 3.970 I» 

of various aia« railway track», mainly broad.     In I96A Pakistan bad 6I9 steam 

looomctives,   337 diesel loooatotives and about 80 atea* locomotiva« on the narrow 

gauge linas.    Sos» of these locomotivas ara usad for shooting purposes,    "eat Pakistan 

Railways plans to replaca all steam locomotives with dieael locomotives as early as 

possible.    However, if thay want to replace th«„ in the next 20 yeara thay will need 

Iß locomotives yearly;  if they want to replace them in the next 10 years they will 

need 37 locomotive« yearly.    If we add the requirements for an inorease of traffic 

and some specific needs,  the demand for diesel  locomotives in FV'.iU; will increase 

by about 10 locomotives yearly. 

The project report estimates a total demand of 30 locomotives per year for 

'•»est Pakistan Railway« for the next 20 yeara.    At preaent   'est Pakiatan has various 

dieael locoatotivea, and out of a total number of 337 locomotives,  230 are of the 

American Aloo type. 

Pakistan Eastern Railways have 1.473 km of the broad type and 2.116 km of the 

meter-gauge railway traoka.    The present fleet of looomotivea consists of 300 steam 

loooatotives and I90 diesel looomotivea (inoluding 40 newly ordered from Canana), 

The HP of diesel engines in Bast Pakistan is about 1.000.   The project report 

anticipates a demand of ten loooatotives per year for East Pakistan. 

The Iran State Railways had about 3.500 km of standard gauge railway track. 

Iran has completely replaced its steam looomotivea with diesel eleotrio locomotives 

from the Oeneral Motors Company.    Iran poasessed some 250 loooatotives in U69. 

According to the projeot report, an annual demand of 3-10 loooatotives is expected 

in the future» 

The Turkish State Railways had some 8.000 km of standard gauge railway traoka. 

In 1969 their fleet oonsisted of 703 steam loooatotives and 170 diesel eleotrio 

loooetotivee.    Some of their steam looomotivea are very old.    In orlar to replace 

all their steam looomotivea in the next IP years thay will need an average of 

30 looomotivea annually. 

The projeot report estimatea a total demand for diesel looomotivea in the 

BCD oountries at approx. 75-80 looomotivea in the next 16-20 years. 

The projeot report does net inolude any data on major Inputs material or 

other material relating to this projeot.    This may be due to the fact that 

Eakiahehlr produotion is starting with an approximate dornest lo oonteat of only 25& 
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Thui tha  tncrtaaa in  Aoaioati<'    «ntmit   <-nm  W   ('!••#•**. r   'h,  .-«••Ir*    r»**r« 

iurte«/ will  h«vo nc prcfclana aupalvtrv   inf-wt »*'#rt*l   « >t   «"•*.>•»!  *¡lr   »»«4.. •< 

part* for BT*dh»ctto» of 1« ooax * i »•«. 

Til«  project    opcM   Contain*  »no«»   tac «le-.I    i*1'»   or»   4t»   »i   !*,«-»•*-• | -••, 

including ifvcific laqutiowi .-     .» .    >.      •«.,     .* »    *a    .      -«i.-l*ow*»  *   »w»t#* 

to th# Pafclatar roat muir* railway tra^à,   up»     <¡   «   ¡t*r»  •     «-«i   *«»*»   t»»«  #*•*, 

largor fual tank« end a»ra poworfai on«in*a  .or    «*»••%.. *• -i.«*v*-     t'   »•  atr^ao»* 

in tho rooort  that «oat  of    h#a# r^f-w»m»     « 1     "*•'   t.v  ta.   ."*-*•*> tt*« a****««*« 

in Eokl ihohir.    Th« r«noH   a«e çlv,*«  acaw  ti.i\r«*«U.r     «m Hir^  ••>*     i   -#•# 

a*roa»oat with tha   ronrfe Trnotlon «Sipot t  Hr*      ^t«   j«ér«lv%**   •>«' «•*•« r «r * HT * n* 

E^roOMont  lb  for » parted     1   ì     j»*ra      Tu^ay  wl 1 ,   ha   <>••  U  Mw*fa*-«»r» 

loooowtivoa with »»i  Unita on   ln«.*l   xMoenoftta       îr«   »wK-ooaarr aanwf %«-*«aTlnjr, 

daai<?nln* •»•'  taonwicat   lot*  oro t«i>f     »i  Nr   »h»   "»•••*>*       U»»*rM r»   • ro»  «f 

char*«.    Howcvor,   in th* artrooavatit on  It.otl   ••w*tn#a   *K#   il»-«««»*   *»"•*' 

atipulataa  that  a ^ \o«nac  'o# will   ba   \j*\mé  for  anan   îovta«.   1*11»,*«^   la 

Turkoy.     Tnoa« »ill bo ainllar anjrlawa,   w^n*!»*  t<   !.*• r*i» r ,   t.    tfccno  «»•« 

vor« la aorvioo at tao 00.<1 of './M  in   >anc#   %#>•    «»•«••    '«Mairi* •*»«!    m  »Ir»»**, 

Cameroon, E htopia, <'on*r>i  *ho  î*>rjr <>*•*  *»'   Ira«. 

Tfco proooat aotinatod oonneity of the "*«lak*»ntr  *a*ìtr*%   i*   *    «ioa>ol  «lo* »ri 

locoo» Uvea and /0 aédltiooai   o»*l!ar di «ari   onrla«a with >««%l   août«* .     ta 

tha lntor ata*aa tu» capacit>  car  l» i*rr«i«no<l   n   •     * •    .««*•>• t,-#*a «lt* » '     l»^al 

ooatont ay as aaAitlana;  in vow »«wat «,f    <   tilh* ©ot   •*«* t* ti* •«••••<• t« • 

hlghor avanhor of looaawtlvoa awt with .•  .»t    ^«i  e«.,«..'. 

TIM telai  !•»••*• a»t  io •#-»a».»u   v       •   ^^.w..      #i  *.».»"a f.»t   **   loooawltoao 

ma 50 diaaaì oa*-l»oa por y««r with <y   .       .   M*n*m\,   m* aoam»t.  Ift mi ti«* f»r 

a oaa«elt.T of 60 loocavitlvM aoxi IOC «toool  oawta*a ror   '—r oith '«l,   . f l#ooi 

ooctoat.    Tmo woffkUc oaf>ttal lavoa%ao«i  la not  mt'U^i  11. tèi« «t<at#.    1%» 

prbjort rafwrt rivo« éata o» a—ini  opmi+txm*   >v#t» f«.r » s«»»«!if    »  mis 

60 loooawtlvoa and ü    aaVilttonal ivoo*l  •a^lno« <tik •**>    l^oat aaatoa«.    fi» ««»al 

ooat it aaUnaftao at TL IM.4 nillten or nnaai«  «   l    »»'li-a Statar   «*• »**• -f 

aionan«« of > Urne nor f I «Mom «ni ti* official «a>*••*• rat. atMjn %•• ronari 

wna nmnnrai).    Tna «ai oui a« Ion ei   ino ootUaa%o4 <^ot  fut «o*  ioo«a*>t|vo «f «a» 

Cooo %rpo wna * ?t'>,ood and tao aal Ila* arto* v .MtOúr IMIMìIV 1      n#«rtt. 

Tna o<«ta«n%o4 nrloo of ina Bona t/n« ¿lonol  la 000» ti wo i«      .M,âa> «ja« tt 

aollint nrloo f ?*,0CC Una lu« In* • »refit u'      ).     Il « M aaon tum UM 



r i 
«IM«  ira» aa» aawgM fr«» laut »i  im«**« l>et«»»«ltr** wttfc  t,K>   IV1 f»r »   ?M,.TOO 

•a*», «Uli« *»»»»•» fra»««** effarai «Mellar  i«*«oa»a«t*aa for      v \,»tir,    NHit« 

r**«a«ip  NMBJM     ,1'    i^  (iMtl   trc«aM«t*»a  m» o«a*r»l   *la«trte for '   ?**tPor. 

**%r • *•  "•|*wl««f*  'f  »«f-Naaa. t*»*«**   rWajr *••*  «»• pr«4v««tfl»t *f •.•o 1 »enact i vai 

«tX       ryr,%m »»—«»   ••èli«« »r»   •  «ax*  ••<t«Mi«*4  ta* »•v-bw*  fwTI^I  «c   t« 

11.4 

tt» ff* ja*«  ruar«   «• I»»*»»II»M  IM>I«IM M»« (••rMllUM f«r »TT> co-apaMtlow    , 

wita M aaMMai«    « •*•  t*Mt*»l1l««  <»f ».II»« <r«»i* fr«* * »*ea»»pal r*u»t  of vta%, 

ata»* ^Hf M» a»a«  *»• ««rtri' r^lrwi'i    f >*«à«e <^«t««rt#« aa* fri» « 

Jv#t«ta*|   »»!•*   «f *ta»,   «At  1l#«MI«c   «fMMH     miimm T%r%a»   *«   l»<   «*•   it»»r iCT 

•«•Mitfta» aMMfa*t«r* aaaaa l a«*»»« tv« rar«*.    *%**• ta %i*   M — rltatla •« ao-aparatla* 

»•»"Hl   Nlll*««»l    «•*    IfWSttM   tfttltMrt   M    ••»   «MMÌ   «M   M«wf»rtMr«   Of   »MW 

pur«*. 

t«  ta ala*> aa*i i» ti* ««Mt«tè«»* «f «*>• r«»»ri UM« UHM»  «i Nfcâat*» r*»>tr« 

l.OOr    .|0»tjrt<"  ta*a»*tt*»a far  UM ••»«  *  faat» ajM ta»«   t«  ta a faa»t»la 

•%+— %•» pap>iMMt rar»*« ta i,.|* yttw mê -•»A«' aa»» »*•*« t  vir »tiUM 

MMaaja  •««* MMHtaaMi  aaaaflta.  i«  ta ala* oaaftf«»* «f/ 

«ft»«  «4M »?«•• af t   ii Matt»— »«II  at It»« MI am»  «• »a aa»M»«tttv« 

19. 

«M» mt «ata lt»» 4ta»»l alawtrte laaaa»«**«* fmr rmllaaf/a ta 

••la» •# •«*»««*•> aa* *%mm    aar* t aviari* ta aa«»!«»*»« aa««.tna», 

tf,  «à* affarta wf »M tortola» *»*!•*•» to aa*» 

tfta 

m\ i 

IIa» Ü«MB| »la-atrt«  ta»»—tH It with 

If», M» »• jaarttft»« a» M 

a»   ta» aW* Facta» a» a «a» la*   fa» a»n<a»ttM af MMÌt 

Maattwa» ta f%ll# a» mMfà*m * *tt» aattaa** aattap, •»« aal*  ta !*•%•* a»t alM 

•»«Ja» aft aaaMtrtaa.    fata amia»« «a» %la» at j»»ttft»a fra» ta» p»t«« »f via* 

ta «a 
„f Mjt ar 

(4) (*•«•» pMftt tMJMIi af 
«a* *t" ta ta» MtaMj»j rat« af 
lift tM» af «fei »last«, it» 

it 
ala» aa»ft«a 

•riatta» 

it) 
«raaa iraflta 
<«),    If 

Mfttai 
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of moderni «at ion of the Turkish Railways     (and those of Pakistan) and  from the 

point of view of future foreign exchange savings.    I\irther»oret   the production of 

locomotives belong« to the sector of heavy engineering industry which requires wider 

markets a« the domestic market is usually  insufficient for production to be 

economical,     other ec noetic and social benefits of production and even some non- 

ec onorile factors justify the setting up of such production and establishing this 

project as an RCD    reject. 

A« for the oriteria regarding the selection of Eskishehir for the production 

of diesel  locomotives, the looation is chosen by taking into aooount some main 

looational  factors such as the major input of material,   transport of input in terms 

of voltane and weight and sosie basic infra-structure facilities.    Eski lhehir can be 

oonsiêered a renter,  all the «ore because  it is situated in tho developed area of 

Turkey between Ankara end Istanbul olose to the Karabtlc Steel  Industry Center. 

rioreovsr,  the backward linkages of this project are ¿ood, production is carried 

ovt by a railway enterprise which already has extensive experience in maintenance, 

repair sad production of soste spare parts for diesel locomotives. 

As far as markst analysis and estimation of future denand are concerned,  we 

approve tas method used but not sosie of the elements and conclusions,     "e believe 

that the period foreseen for the replacement of stesa locomotives in Turkey is too 

loar.    Modernisation of Turkish railways should go faster, and consequently there 

should be a faster replacement of steam locomotives.    Instead of the 18-20 years 

period we would propose sa approximate period cf 10-1? years for the replacement 

of nest steam loeoaotives.    Thus,  the demand for diesel electric locomotives in the 

next 10-15 jraars will be higher than it is assumed in the said rep rt  (40 instead 

of Y) locomotives par year).    The annual demand for locomotives in all  the RCD 

ootMtries will be higher than it is assumed in the final conclusions of the project 

resort. 

Tas report neglected th« shooting diesel electric locomotives which should be 

part of aadarnlsation and should increase efficiency on the State railways.    This 

problem is particularly Important in Pakistan where old, uneconomical shooting 

looomotivas are used.    During discussions between Pakistan and Turkey, on ths 

Pakistani inquiry as to «aether 700-1.400 IIP looomotivas for shooting purposes 

oeuld be aasaifaetured for Bast Pakistan, Turkey replied that >00 H? loeoaotives 

will be naaufaotured from 1974 onwards,    i'e should like to suggest that this type of 

locomotive should be produced as a co-operational arrangement between Pakistan and 

Turkey.    Seste large firms in Iran will need shooting locomotives also. 
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The estimation of 5-10 diesel electric locomotives annually for Iran is also 

low if we consider the extension of railways, rapid increase of economic activities 

in Iran and the setting up of some new industries (mining) which usually require 

huge transportation facilities.    Our estimation of future demand of locomotives by 

the RCD region does not stipulate that all requirements should necessarily be met 

by the production in the Eskishehir plant (there can also be some import) but we 

should like to indicate the necessity for a wide market, pood prospects for setting 

up suoh production in tho ¡ICD region and above all the possibility of co-operational 

arrangements among the RCD countries to meet market demand.    Me should assume the 

electrification of some railway lines in the future. 

It has already been mentioned that for the production of locomotives vider 

markets are required and that such production is suitable for various co-operational 

arrangements.    World experience confirms this statement and the present condition 

in the RCD countries, particularly in Turkey and Pakistan, favour Buch co-operation. 

Firstly,  as the Turkish Government confirme in the report, there are no juridical 

obstacles regarding an agreement with the French Firm on licence.    Secondly, 

Turkey - in establishing suoh a project - is facing some problems of efficiency and 

profitability with a level of production at 30-40 locomotives.    In the project 

report, as mentioned earlier, annual expenses and estimated costs for one locomotive 

and pay-back period are calculated on the basis of a capacity of 60 locomotives. 

Even with this level of production we can justify the minimum profitability of the 

project.    Some European firms have capacity and production of about 200 looomotives 

yearly.    Respecting all specific conditions and arrangements with the French Firm, 

we can estimate that the capacity should be about 100 locomotives yearly.    If the 

average yearly oapacity is 30 looomotives, we come to the conclusion that the oost 

of one locomotive would be $ 40,000 higher (or 15-20 ); the break-even point will 

be reached at the production level of 5 • locomotives yearly.    The necessary amount 

of working oapital should be added to the total investment.   A minimum of 

$ 3-4 million should be foreseen. 

Although the Turkish railways have a good possibility for increasing the 

domestic oontent by additional investment in Eskishehir and by sub-contracting 

with other dornest io firms, we believe that it would take longer to reach 80-85/ 

domestic content.    On the other hand, Pakistan also has various workshops for 

maintenance, repair and production of some locomotive parts.   There is a railway 

mechanical workshop In Lahore.    There is the new oentral locomotive workshop in 
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Rawalpindi and there in also a new carriage factory thera.    There are other firms, 

private and 3tate-ovmed, suitable for producing some parts for locomotives Buch as 

the Taxilla Heavy Engincering Complex,  P3R,   Phartali Diesel Workshop, BECO Firm, 

PTÜP oaidpur Mechanical "oikshcp, 3'ii¡>t.¿iluin£ Kaiauhi.    All these  firms h&.ve a good 

possibility for co-operation with Turkey - "'  Pakistan in pr^nvcing diebel  locomotives. 

The representatives of the Governments and railways are already in contact. 

The Iranian Government stated inat due to its standardization of the General 

Kotrra diesel locomotives.  Iran would net participate in the production or co- 

operato in the Turkish project located in Eskinhehir.    The iranien standpoint  is 

understandable;    however,  .<re should like to  suggest that some spare parts needed 

for Iran, which are either similar or the same,   should bo produced on a co-operational 

arrangement basis among the three countries.      Hskishehir would be suitable for this 

kind of co-operation,    "o would therefore like to propose that Iran shoijd,   onoe it 

has started production, reconsider tho possibility of joining in the co-operation 

for producing some spare parts. 

The report mentions a flexible capacity in the range cf 3o6c locomotives, 

a hirhe:- capacity requires an additional Investment of $ 6 million that would affect 

th? percentage of domestic content.    Me are of the opinion that the domestic content 

will be,  for a period longer than expected,   50-óC^>, which compares quite well with 

other sectors.     In addition,  Turkey is facing the problem of the lack of highly 

qualified personnel,  particularly engineers  for design and other purposes.     Those 

fanti: point to tha neoe3sity of oo-operation with Pakistan.    There Ì3 a demand *>r 

00-70 main line diesel locomotivej icu- tl:¿ aoxt ij year-   -w well as a demand Ibr a 

similar number of «»hooting loennwMvee or   ;Vio ROT- market,     "*th some repair ar.d 

Maintenance activities, production of diesel engines, possibilities to export 

locomotives to other regions,  oxter.sion cf cc-operation in the RCD and with the 

French Firm,  the production capacity could reach a minimum economy level. 

Only under such arrangements can these projects be profitable.    Even then the 

rati of profit would be about 5/« (profit before tax as percentage of the total 

investment);  the pay-back period would be about 18 years.    AH the above calculation 

of economic profitability is the minimum that nan be approved in this kind of 

production for the initial period in developing countries,   Miunin*, w?t t¡?o 

annuii operating costs are calculated realistically,that the produotion will be at 

a minimum of 60 locomotives and that the average selling prioe will be S 250,00 per 

locomotive. 



r i 
M;: 

In discussions with the relevant experts in the Turkish railways the experts 

were told that it is oheaper to produce spare-parts and components for diesel 

locomotives in Turkey than to import them.    This  is quite probable as Turkey has 

some tradition in metal working and the import duty on locomotive parts is 6%* 

The devaluation of the Turkish Lira will promote greater domestic production of 

the components, for locomotives.    The domestic production of looomotives in Turkey 

is protected by a 507  duty on importe,  therefore, we believe that the production 

of locomotives will be competitive on the domestic market.    As far as the world 

market is ooncerned there may be some uncertainty,  but should the Turkish Government 

be willing to make concessions for exports by way of reimbursing import duty on 

the imported parts,  the export price would be lower compared with the domestic 

price and could become competitive on the 71CD market  (many countries practice 

reimbursement in such cases,  including Turkey). 

The Eskishehir factory is already in production for main line diesel locomotives. 

Ten locomotives were assembled and the next ten will be produced in the current year 

with about 25/ local content.    Prom information received from Turkish railways, 

for every 20 locomotives produced the domestic content will be increased and 

Eskishehir factory will reach a capacity of about 50 locomotives in 1975 with a 

domestic content of about 80/'.    The Turkish experts believe that the capacity could 

reach 70 locomotives per year but with a lower domestic content.    During 1970 new 

machinery and equipment were to be installed.    In the Turkish annual programme for 

1971 there is provision for new bids to be invited for the remaining machinery and 

equipment so that the factory oould be completed by 1972. 

D.      Practical Co-operational Steps 

As Iran has already announced the standardisation of its General Motors diesel 

locomotives, Turkey and Pakistan are left to co-operate between themselves in the 

production of locomotives for the time being. 

As discussions between Iranian and Pakistani experts progressed, particularly 

with regard to the suitability of looomotives for Pakistani conditions, we should 

like to suggest practical steps to ensure that this co-operation takes place as 

soon as possible.    It is our belief that Turkey and Pakistan oould co-operate from 

the very beginning in the design of locomotives,  in the production of heavy mechanical 

parts, in the production of shooting locomotives,  etc.    "e should like to make the 

following proposals1 
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(a) The first step should be made in joint work on the design of locomotives. 

Turkey already has one design bureau which is the leading institution in the 

production of diesel locomotives.    This bureau is short of engineers and 

technicians.     Pakistan railways also has engineers and technicians dealing 

with the same subject.      'e propose th it engineers in bovh countries working on 

diesel looomotives should join their capacity, knowledge and experience in an 

effort to co-operate for the production of diesel locomotives.    Unification 

could be achieved in many ways.    Aa a first step we suggest that engineers 

and technicians join the Turkish design bureaui  later on.   an office of the 

same bureau could open in Pakistan or a joint design bureau could be 

established with separate units in each country. 

(b) The existing capacity for maintenance,  repair and production of locomotives 

in both the oountries permits great possibilities for co-operational arrangements 

in the production of locomotives.    Moreover,  some other State-owned or private 

firms in the railways organization could be considered as suitable for co- 

operational arrangements in the production of locomotives. 

Agreement for oo-operating in looomotives will prove beneficial to both 

the countries, not only in foreign exohange savings but also in solving some 

technical and financial problems so that the increase in oapacity oould be 

achieved without any larger investment.    Thus,  the production of diesel electric 

locomotives for maneouvre (shooting) oould start muoh sooner than foreseen in 

the original Turkish plan (in 1974). 

Thus, Pakistan could start prodvotion of heavy mechanical parts, underframes, 

hoods, boggies, pipe-works,  arivia& jup-, painting work, spring pistons, rings, 

etc.    An agreement between Pakistan and Turkey could be reaohed by stipulating 

that some of these parts be produced only in Pakistan *>hile others would be 

produced only in Turkey for the total production of locomotives,    '''e recommend 

that a group of experts from both the State railways meet to deal with this 

suggestion. 

Turkey and Pakistan oould start co-operation in assembling and producing 

shooting looomotives which are urgently needed in Pakistan.    Pakistan can produce 

all necessary spare-parts. 
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(c) Should some problems arise due to the practice in developed countries of 

selling locomotives on a credit basis, they could be solved through greater 

co-operation, a greater exchange of capital goods between Pakistan and Turkey 

and through efforts nade by the Turkish Government and the RCD to sell 

locomotive« an a short term credit basis. 

(d) In the co-operation between Pakistan and Turkey for locomotive production, 

the production of various types of wagons should not be neglected. Iran could 

also be involved in this. There is presently a large capacity in Paktetan and 

in Turkey for the maintenance and production of various types of wagons. 

Pakistan is producing coaches. Iran intends to establish capacity for about 

450 wagons yearly. They should be of the boggie type, 4-axles, with 

possibility to increase in the second stage to POO pieces yearly. Me strongly 

believe that contacts bet' een the three countries could result in some 

arrangements in co-operation to meet the demand for various types ef wagons 

in all the RCD countries, 'to, therefore, recommend that RCD contaots in 

locomotive« should be extended to other railway equipment, primarily to wagon«. 

Thus, for example, the possible production of double wheel« for locomotives 

and wagon« for all the RCD countries should be studied. 
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Centrifuge..'  and Sper i al Filters 

for the Chemical  Industry 

Background inf ormati'ni 

The RPC  at  its Eighth Eesci'.-n hi! 1 in Trherar.  in April   1968 recommended 

that  centrifuge    and special  filters  for the chemical  induntry be a jcmt purpose 

enterprise and that Turkey prepare a detailed project  report  un the subject  by 

the end of August   1968. 

It was noted at  the Tenth Session of the RPC,  June   '969,   that Turkey had 

recently circulated this  study ami the RPC recommended that  it  be submitted 

to the  subcommittee for consideration- 

The Study on Centrifu« e :   and Special  Kilters  for the Chemical  Industry 

was prepared by the Roll group of the State Planning Organization of the 

Government of Turkey in April  ^%{J. 

Turkey and Pakistan signed the Memorandum of Understanding regarding filters 

for the chemical  industry  in November  1969      They agreed on the utilization of 

existing facilities in Turkey.     The required investment  capital mentioned in 

the Memorandum of Understanding is   „4.2 million,  provided by Turkey.    The 

production of filters will operate under the Turkish Sugar Factory A    S„ 

Pakistan agreed to purchase for a period of five years starting 1 January 1970 

all  import requirements for centri fug--.; and special  filters for the chemical 

industry.    The price was t.-. bt  competitive with the  c.i.f.  price.     The UNIDO 

experte were   lot able to obtain any data on the implementation of the Memorandum; 

apparently,   it has not yet been implemented. 

It was noted at the Eleventh Session of the RPC that Iran was not partici- 

pating in the project.    This is due to the fact that the Arak machine plant 

will be producing these items. 

Short description of the study (Project Report) 

The Study on Centri fug«.;; and Special Filters for the Chemical Industry is 

a work of 20 pages and can not be considered either a project report  or a pre- 

feasibility report.    It  is stated in the introduction of this study that it 

was impossible to compile all the information on the manufacturing capacity 

of filters in the region.     The study is mainly concerned with manufacturing 

capacity,  current and future demand and the classification and description of 
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centrifug.     and  special  filters       The study classifies the  processeti of 

mechanical and technical  separation and specifies that  in me char, i cal separation 

various  filter«,   centrifuges and presses aro used      This  is  followed by a des- 

cription of centrifuges and filters used  in the various  sect^ra  outside  the 

chemical  sector.     This  part  covers  about  ni ne pages of the  study. 

In the chapter entitled "Existing Industry in the Regien", it is said 

that the Turkish Sugar Mill Industry owns four factories which manufacture 

centrifuges and  filters  (m Ankara,  Lskishehir,   Turhal and Erzinzan). 

The mwly established capacity of the Turkish Sugar Mills  at Etimesut 

near Aricara   now producing filters  is equipped with mcdern machinery such as 

lathesj   rolling machines,  plate  edge shaping, machine,   automatic arc  welder, 

radial  drilling machine,   an X-ray welding control  unit  arid highly sensitive 

balancing machinery      The total  investment  is  abtut   4 million 

In Iran,  according to informatica obtained during the preparation cf the 

study,  there is  not a single  factory manufacturing centrifuges arid filters for 

the chemical industry       In Pakistan only plate and frame type  casts and iron 

presses are manufactured, but there is no factory manufacturing rotary drum 

cell and non-cell  filters. 

The   chapter dealing with the demand for centrifuges and filters provides 

an analysis of current sugar consumption,  future sugar consumption and capacity 

in all the RCD countries      The total demand for centrifuges,  drum and mud 

filters up to  197!) in the sugar industry alone is estimated by this study as 

follows! 

Turkey Iran Pakistan Total number 

Centrifuges 35 15c 425 610 

Drua filters 6 2b 75 1C6 

Mud filters 12 ÚC 150 222 

Bag filters 6C ¿OC IC50 141c 

According to the report,   the sane rqquirements are foreseen for the next 

five years for other food and chemical industries. 
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The  study contains value  data or; total Jemand estimated annually ae 

fclloWBt 

Demand  (US.- Millicii) 

Centrifuges 

Rotary drum filters 

Filter presses 

Bag filters 

J_<rkey_ Iran Pakistan 

0.112 C-4'.'C 1.^0 

C.C43 0.2CC C.óCO 

eel« di/? c./fac 
C,C3<J C, 13C 0.Ó3C 

1.05? 3.07C 

Total 

1 - c^2 

C. -tyfl 

0.71C 

C.S46 

4-V)6 

The study statee that the European price  for centrifuges,   including 

motora,   is i6,00C per ton and that the average European price  for filters la 

1,!j00 per toi.      The cost price  for centrifuges  in Turkey,  without the motor, 

wae  .; 1,730 per ton in 1co6, and the cent if the motor    \0C0-5,CXT per ton. 

It was concluded that  the Turkish price was competitive \ ith the world market 

price. 

The Turkish production price  for rctary drum filters ie     1,320 per tor. and 

1,300 per ton for bag filters.     This means that the Turkish filters are cheaper 

in comparison with ^he European,     The report specifies that a great number of 

centrifuges and filters for the chemical  industry are manufactured in the factory 

established by the sugar industry in Turkey. 

Centrifuges, rotating drum filters,  filter presses and bag filters are 

manufactured in Turkey under license    f Salts-Oitter Marohinen A.G., Federal 

Republic of Germany, and are of a good quality.    The study ends with the following 

statement i    "Finally,  it can be said that there is no pressing need to «stablish 

new plants to produce centrifuges and filters for the ROD countries.    The total 

centrifuge and filter demand can be «iBufacturea in tèe Mohinoiy factories of 

mill« at the Baropaan standards", (page 20 of the study) 

We deduce that on account of the final recommendations of this study, no 

data were given on locational factors, major input material,  investment,  finance, 

efficiency, etc. 
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The RCD Study on Centrifuges and Special Filters does not provide any data 

on the capacity of existing plants and their production programme.    The new 

stuuy should contain technical data about all types of filters produced in 

Turkey and Pakistan.    From these data it will be possible tc assess the percen- 

tage of coverage of all centrifuges and special filters in the various RCD 

countries. 

C.      Evaluation of the project from the co-operaticnal point of view 

As mentioned before, this study i» incomplete and it is difficult therefore 

for the UNIDO experts to make a full evaluation of the project.    Moreover, the 

limitation of the study to the production of centrifuges and filters for the 

chemical industry only is not justified since the food industry as well as 

some other industries  alsc use centrifuges and special filters.    Thus,   although 

the study prepared by the State Planning Organization went beyond its task 

(limited to chemical industry), we consider it both useful and necessary. 

A demand for such goods exists in the RCD Region and will be growing} 

therefore, the selection of this production for an RCD project    is in accordance 

with the market demand and with the national policy of each country in the 

development of the engineering industry.    As far as the market analysis in the 

study is concerned, we cannot accept as viable the method used for assessing 

the total demand, particularly the requirements for centrifuges and special 

filters for the chemical industry. 

No data for the sugar industry in Iran seems acceptable.    The total daily 

operational capacities of the existing beet and cane sugar factories as well 

as the forecast of capacity are as followst 

Sugar beet and 
sugar oane 

1968/1969   1972/1973   1977/1978   1982/1983 

t/day       37,250        54,100        61,500        70,000 

Since there are no available data,  some other method should be devised. 

For instance, looking at the structure of investment in chemical plants, we 

find that requirements for centrifuges and filters share about 0.5'/' of the total 

investment.    Each RCD country has a Five Year Plan and an estimate of the total 

investment in the chemical sector.    Data on the total import of centrifuges and 

filters, not related to the chemical sector, are available in some countries. 
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The  import  of centrifuges, machines and filters  as well as parts for 

siuch equipment  in Iran from March 1969 to March 1970 was about 110 million, 

and about  '^ million in the \ revious year.     Data concerning the  imports oí' 

the other two  countries were not  available. 

Iran's Import of Filters in Past Year? 

Tariff 
No. 1967/196;     196../1969      1969/1970 

^38A1    Mineral,  animal and vegetable 
oil filtering equipment 

«38A2    Water filtering equipment 
(other than domestic filters) 

C38A3    Other fluids filtering 
equipment 

830A4    Parts of filtering equipment 

330B3    Domestic filters 

Pco. 
Kg 
RIF 

Pes. 
vc 

Rlc 

Pes. 
Kg 
Rls 

Kg 
ills 

Pes. 
Kg 
Rls 

10/!, Sn2 
12,750,576 

568,814 
32,520,182 

126 1,192 
143,941 284,130 

35,823,720 26,502,371 

374 396 
874,297 121,907 

49,636,797 21,277,174 

bri                 762 171 
345,175          303,2Hi> 97,887 

29,060,521    46,555,447 1(1,447,806 

1,043,537      1,877,956 1,399,876 
124,455,122 270,145,161 253,793,165 

1,247             3,438 59,393 
11,250              },6G0 34,064 

2,217,690        1,760,166 456,888,089 

The chemical industry is another important consuir. r of centrii'jges and 

filters.    Fror the forecast of investnents in the chemin! industry in Iran 

it is estimated that  in the years from   I572 to 1976 the average value of the 

consumption of centrifuges and filters will reach approximately ',;660,000 per 

year,  and in the years from 1977 to 198I, the average value of consumption will 

be approximately $860,000 per year. 

If we consider the requirements for the replacement of old equipment  in 

the chemical sector and requirements and investments in ether sectors which use 

centrifuges and filters, the annual demand amounting in value terms to 

?4.3 million is an underestimation and the figure will be higher for all RCD 

countries.    To justify the future requirements for filters and centrifuges, 

we should like to point out that some of these products are imported by foreign 

firms as part of complete sets of machinery and equipment for a factory.    We 

should also draw attention to the fact that  some spocial types of centrifuges 

(high rotating) and certain filters for laboratories cannot be produced locally 

and have to be imported. 
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As to the main quostion dealt with in the conclucions of this stud/,   i.e. 

that the present capacity can meet the  ïor.anl and that there is no pressing neeo 

to establish new plante for the chemical sector,  we should like to mention that 

the new capacity in Arak,   Iran,  concurs with this conclusion.    If we add to this 

the possibility of a further increase in the production of filters and centri- 

fuges in the existing factory in Turkey,  the main conclusion of this study can 

be partially approved.    Looking at the present situation within the RCD region, 

wfi find that some kindß of filters are produced,  for example, filters for 

automobiles, particularly in Pakistan.    Regarding the production programme 

of the Taxila heavy mechanical complex in Pakistan, we admit that this factory 

can produce equipment for sugar mills,  sad wt, believe that  it can include the 

production of filters and centrifuges. 

Production of domestic filters as well as filters for the automotive 

industry is not recommended within the frame of an RCD joint venture project. 

The demand for centrifuges and filters for chemical plants is relatively 

small in comparison with the large demand for sugar and some other industries. 

According to the estimate made by Chemical Consultants Ltd., the annual demand 

for filters for the chemical sector in all the BCD countries will be about 5OO 

tons.    Moreover,  filters and centrifuges are common equipment uaed in the 

chemical and other sectors of industry.    Only a small part of this equipment 

could be considered as specifically for chemical plants.     Thus,  the existing 

production capacity for filters and centrifuges in the sugar industry or else- 

where can supply the chemical plants with these products. 

Prom the teohnical point of view the production of drum filters for the 

chemical industry and filter« for other industries can be organised on a 

domestic production basis.    This would require a shaping machine,  automatic 

welding equipment, horizontal milling and boring machine,  some lathes,  radial 

drilling and balancing machines. 

Bearing the above facts in mind, particularly the demand and the existing 

and future capacities in all the RCD countries, we should like to improve on 

the main conclusions of the Turkish report! 
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30 Ian south-east of Istanbul),    The ohoice of the site was determined by the 

existence of the Pondlck shipyards and oo-operation with then in the metal sheet 

works.    The report aleo mentions that the entire technologioal project should be 

run on the experience of 3ulzer.    The largest size engine which san be built is 

the 9RNT 90 type with an output of 26.100 'THP.    The total capacity of the factory 

and its production programme will be ae followst 

Engine type 

Rlt 76 

A    25 

A    25 (5-10 oyl. ) 

AV 25 (12 • 16 cyi. ) 

TOTAL 

Cylinders 
per year 

6 

27 

24 

75 
72 

72 

Total BHP 
per year 

17.400 

44.500 

46.000 

13.000 

13.200 

13.200 

150.100 

There is a possibility for later expansion of yearly production up to 240.000 

The factory will employ a total of about 300 persons.    For the first engines most of 

the components will nave to be imported and the peroentage of the local oontent has 

to be increased continuously. 

In the Ohnpter on market analysis it is said that Turkey has a programme for 

increasing the Turkish merchant fleet because at present only   30/' of their export 

and import is shipped on Turkish vessels.    In 1?68 Turkey spent $90 million in 

foreign exohange for freight ohargss. 

Although thsre is a oertain additional capacity mainly for smaller site naval 

disssl engines in Turkey and Pakistan, the RCD countries also have a large market 

for Sul ser nnvy Diesel angines.   The report also states in its Conclusions that 

the ima type osjn be used in other fields, particularly with gas and fusi. 

The total inveetment is expected to be '17 million of wHoh >  7.4 million will 

bo foreign exohengs.    The total inveetment in building will be   4 million and 

:6 million in machinery.   The working capital is estimated at '2.5 million. 
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It is also assumed that at a later data whan adequate foundary and forging faci 1 ititi 

are available in Turkey, the domestic component will be about 6p-6^/ and that of 

importe 31-35&    In the Conclusione of the report hope is expressed that the Turkish 

Government will support this project and offer special encouragement by providing 

any necessary facilities. 

Finally, in the Summary of the project report can be found financial schemes 

for the project which cover a total equity capital of Í7.2 million of long-term 

loans provided by I.F.C. and '5.9 million long-, medium- and short-term loans 

provided by the Turkish Banks. 

No other data regarding the technological process, oost and price« are included 

in this short summary of the report.    We should also like to add that infra-structure 

works exist and will partly be oarried out by the State.    It should also be mentioned 

that spars-parts and other services for the Sul ser Navy Engines for the RCD and 

other international ships will be available in this factory. 

Evaluation of the projeot and recommandations 

This projeot is suitable as an RCD projeot.    Shipbuilding capacity is being 

enlarged and the requirements for navy engines of high HP ars inorsasing.    Thus, 

we can approve the estimation for a demand for 10-12 large diesel engines for the 

RCD region in the future.    However,    in endeavouring to meet the real demand for 

navy engines,one should be born in mind that there may be a demand for engines other 

than Sulser diesel engines, as wsll as a possibility of selling on a or edit basis. 

By putting into execution some special measures for the protection of the domestic 

produotion and providing some facilities regarding oredit we can conclude that this 

project, from the point of view of demand,  is fsasible.    l'e should like to propose 

the market anal; sis in a mors serious way, to set up the production programme of 

the plant. 

For Iran this study should be undertaken from the point of view of the 

utilisation of these diessl engines for natural gas and oil. 

In analysing looational factors suoh as land, nicro-looating, transport 

facilities, supply of water and electrioity, baokward and forward linkages and supply 

of rsw materials, «• oan oonolude that none of these factors ars unfavourable for 

the establishment of the project in Pendiok on the Marmar Sea.   Regarding the 

teohnloal data and oharaoterlatioe of Sul ser R.N. dieael engines ws have no oomment 

to offer aa Sul ser is one of the largeat producers of narine engines in the world. 
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"• should only like to propose that in a further study, an enlargement of the 

project (by the inclusion of the new diesel wnpineB in the production programme 

should be considered,    "e should also like to propose that in the agreement with 

Sulser Bros,  provision should be made for the supply of oastings and components as 

well as technical assistance as far as hirfh quality grey cast iron eastings are 

concerned,    stesi oastings and forging will be available in Turkey. 

As to investments, we believe that the total investment is under-estimated 

and should be above '20 million.   Por the cost of production of diesel engines, 

we calculate that one engine would cost a minimum of ' 750.000.    Prom the available 

data we noted that the c.i.f.  prioe of similar angines in Istanbul and Karachi was 

also about f700.00 - *750.OO0.    If we add to the imported c.i.f. price 30,   of import 

duty, the selling prioe of the imported marine engine should be between 1950.000 and 

Í 1.000.000.    Turkey should sell marine engines at world market prioe to the other 

RCD countries) thus the total income from the sale of six engines to Turkey and 

six engines to the RCD countries would bring about Í10.5 million.    The total cost 

of manufacture will be about Í9 million (< 750.000 multiplied by 12).    The total 

profit (assuming it is tax free) will be about       1.5 million.    The pay back period 

would be 10 years.    This project would bring savings in foreign exchange which 

depend on the inorease of domestic oomponent in producing suoh engines. 

On the banis of these data and in considering other social benefits we believe 

that this project will have a positive effect on the overall national economy, on 

the development of a necessary merchant fleet and on sea transportation in all the 

RCD countries.    In our opinion, this would be suitable as an RCD projeot from many 

points of view.    This kind of production oannot be economically established in 

each RCD oountry because of limited market demand.    The I?CD countries are building 

shipyards and their national policies emphasize the urgent need for increasing 

their merchant fleet.   Prom the technical point of view, the Sulser lioenoe and the 

production of engines with their co-operation is a full guarantee of good quality 

product. 

The production of diesel engines oould be included in the oo-operational 

agreement which has already been established in shipping.    Some other form of 

co-operation in heavy engineering industry, particularly in diesel engines,    "e 

propose that Turkey make oertain adjustments in the project report on aocount of the 

revaluation of the Turkish Lira and due to son« new elements on the market, as 

reooamended. 



r -  102 - 1 
The production programme given in the project report entitled "Manufacturing 

of Sulzer Marine Diesel LJngines in Fendile, Turkey", prepared by the Sulser Bros. 

Ltd., "interthur in 19^9,  is limited to these types and ranees: types A25 and 

AV25-four-stroke, medium speed engines from 550 up to 2.960 HP;  types Z-four-stroke, 

medium speed engines from 2.600 HP up to 6.000 HF,  types RHD-low-stroke,  low speed 

engines from 7.500 IIP up to 26.100 HP. 

There is a gap between 240 HP and 550 HP - these are stationary diesel engines 

mostly used as stand-by engines.    The project should be revised and the production 

of stationary and marine diesel engines from ?/|o up up to 550 HP included into the 
production programme of this project. 

2.      Other Types of Diesel Engines 

Although, as we have mentioned before, the task of the UHIDO Experts is 

primarily linked with diesel engines above 2y HP, we cannot overlook other types 

of diesel engines,  particularly in view of the RCD market demand, existing capacity 

and future production,    "ith these facts in mind and the normal technical consideration 

we should like to divide our analysis of the other diesel engines intoi 

a. Automotive Diesel Engines 

b. Tractor Diesel Iigines 

c. Various Stationary Diesel Engines 

*•      Automotive Diesel Statines 

These diesel engines oover a large range of engines from 40-250 HP. The total 

requirements of automotive diesel engines in the RCD countries is 40.000 (Turkey: 

about 15.000, Irant  12-14.000, Pakistan: 14-16.000) and will oontinue to inorease. 

Automotive diesel engines are used for light and heavy trucks, for buses (and mini- 

buses) and earth-moving equipment. 

Iran is progressing in the setting up of new capacities for diesel engines 

for such purposes.    There is a Mercedes Diesel engines Factory in Tabris with a 

production of 4.000 diesel engines and with the capacity to produce 12.000 diesel 

engines in two shifts.    Tabris Mercedes Beny has, in a one-shift production 

1,the following typest 

1.600 pieoes 

I.600 piece 

I.300 pieces 

1.300 pieces 

V.K. 31/1 33-ÔC   IP 

V.M. 352 50-1/10 HP 

V.M. 327 70-176 HP 

V.M. 346 106-240 HP 
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Iran reached an •'..-_.rrao ment   v;ith Leyland to   oroduce,  in two  shifts, 

4,000 diofjcl onc','in'--'S.    Thin   factory will ut art  production in  1972      However, 

the r.arket   in  Iran can absorb  only hali  of  tai"     aparity. 

In Pakistan,   tho CJovernuent  has -ranted permission to  the  Ghandhar 

Induotrieu to   iro.'.uce Bedford  di.fj:l "n^inea  for truckr;,    .utonobilea,  etc. 

Pakistan haj other y.naller  producers (mani/   ..ssembliirj)  of automotive diesel 

enjinef!.    A similar 3itu'.tion  prevails in Airkoy.     The plan  .i-s to  produce 

0-10,000 diesel engines of 60-120 HP in 1971/72      The Turkish Gov-rnment had a 

discussion with Perkins over   ; !Vî  now capacity. 

;le have noted that much  of the capacity  Ì3  already established or io 

about to at art production particularly in Iran and Pakistan and in  thu 

Parkins Diesel 3ngines in Turkey  if t'iuy coiae   to a  final understanding over 

tho  production.     The  prient   capacity \,'ith a  proposed expansion of production 

unita will nearly provide  for  tho  total present demand.    However,   as some 

of the capacities are either  late   in £;t",rtina   production or late  in reaching 

the designed capacity,  the  import  of iiiaiel engines  is ¿till  hit^h in the HCD 

Countries.    Tho domestic content   ir, vor; low and the  import  of cor.vjonents 

for dio3el engines is very high  in all tao  throe  countries.     r.iis  indicates 

a neod for mutual contact  within the 1'íCD framework as soon as  pooaible. 

•\s far as futuro demand  in  concernod wo  can  forecast an  increase  in 

diesel engines of about >>--10 /' yearly for  tho  next  10 years.     Thus,   the future 

demand for diesel engines will  be  as follows:   -- 

Country 

Poro cast of ite i.land 

1972 1977 1978 

Iran 

Turkey 

Pakistan 

12,000 

15,000 

18,000 

¿1,000 

?2,000 

27,000 

34.000 

33,000 

3fi,000 

Total 4Ü.O0O 70,000 105,000 

Prora tho technical and economic points of viow,  we recommend that  for 

future demand tho existing capacity be expandad.    Tho production in Iran of 

diesel angines for heavy trucks  is vieil locatad bocause the demand in Iran is 

about 70 ¡o of all die3al engines for heavy trucks.    The oxpansion of tho 
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Ohondliar Industry producir.,    Ixdford aie-jel en iocs  for   li._,ht trucks  3hould 

meet rùor:t  of Pakistan's dvir.and as  well   in some  of the  RCD demand 

Hcving reviewed  the   situation regarding dicaci engines in the RCD countries 

wo  have notc-d that  steps have  already been taker,  in est  bliehing co-operation 

and making arrangements  for t'n.   ore-auction of traction diesel origines  for 

railways.    There  10 an urgent need for contacts and agr.jji.ient  for the  establish- 

ing of co-op.-ration and  standardization in   .utonotive  and other diesel  engines 

in the  RCD Region, 

In the Conclusions on automotive diesel engin-:s we  can obaorv •   that  the 

RCD Region has already '..-atablishod a Lrrgo  cap .city for the production of 

automotive dicaci engines.     JIK.I th-   I signed capacity  has reached full  production, 

it  wilL meet the demand of the  whole UCD Region.     However,   some  oxeo, o s  capacity 

existo  in Iran for heavy  truck dieci engines and  will  increase  when Leyland 

Diesel Engines starts  its  production in 1972. 

It  should be  pointed  out   that  a large  range   of types  of diesel engines 

is used in the automotive  aector ir.  the  e;CD countries.     Fbr instance,   in  Iron 

alone  some 22 types are used. 

Some  of the existing producers could not attain profitable  production 

duo  to market  limitation (L,yland),   uhilo others     re  experiencing a higher 

cost  in starting the  production of nome componente compared ti  the  imported 

itoiii3  (Mercedes Benz).     Some  components and parts  of diesel en, iaes such as 

fuel  injection pumps,   governors,   nozzles,  electric equipment,   etc.  will  be 

imported to all the RCD countries as the market  in any of these  countries  is 

too small for economical production. 

It  is  advisable  to produce  some of these components and parts in specialized 

factories for all the RCD countries.    A study on  the  present situation and on 

prospects for this production should be prepared  in future. 

In this situation the  usual steps to be  taken aro : 

a) establishing close  contact between producers  in the RCD countries 

and division of work and specialization in the production of diesel engines 

for tho whole RCD market. 

b) exploring tho possibilities for co-operation in the production of some 

components for dioBel engines and establishing mutual agreement among firms 

on tho production and delivery of somo components or intermediate goods- 
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c) seeking  x3íjRibiliticj3 of sub-contr .ctin,, uith npocialized firr.is 

in   th,   pr;.luetic "f i3->;"io   art» y^'i    :;    i:jto¡is   piatoa riii.-a,   ¿ear  bo^u, 

elactr.io-1  oquinnwnt.   ..-te.     3-j.,    r¡ > ci J.izxl  iiiwn  Í or p ,.rts mentioned  above 

airead;-- 0;:irjt  in P.-Jciut-.j.   ìna  Iran 

d) di.scu;jGi¡v,  the  trade   .rv an., j.nentK  -.lithin the  v^ioa as uell   -3 

further develoyr.iont   oro;jr 4a¡.ic3 b .sed on i-e^ual ce-oner vtion and co-operation 
./ith forjign firms. 

e) establishing 3o;ao  joint activities  in r^earch. or .?.tricot  stu:'.y 

uhieh will  uo  of interest  tu each firm  and country 

b.       Tractor dicaci an&irus 

The agricultural  00ctor ir, one  of  the  lucent  in the   .'conor.iios of   .11 

the HOB countries ,.nd  th,;  incre-.se  m the use  of ,nech -aization  la agriculture 

is  the main noiicy of    11 countries.     Thus,   the d.,..i-.ad for  tr vet ors  is 

constantly increasing     Unfortunately,   the HCD countries hive not  finalized 

the  production of di  a«l   engines for tractors.    The  tractor flaet  is very 

figure  of   ibout diversified in each country.    3o,/i • estimati.a jives 

100,000 various tr.ctors  in the region.    The-  total   Wand in Iran for diesel 

engines for tr.ctors  in  bet..-eon 5,000 to 6,000,   in Turkey it  ir, .about  16,000 

and in Pakistan about  7,000 to 3,000 por year.     Thus the total demand will 

be  for   '.bout  30,000 tractors,. 

Iran made an aareencnt  with Ru.ianin for  production of about  5,000 

Universal 65,  Romanian tractors,     toother agroeno.it  is si-nod with John Doero 

Company for the   »-..auction of tractors.    Both licensing ngrecmonts v;ill allow 

for a production of about  9,000 tractors. 

In Turkey negotiations we.-c going on far the »reparation of an ..greemont 

on the eduction of Perkins cU.aa.ol „nain .:, for tractors.    According to the 

latest  information,  the  negotiations have not yet been concluded.    '.Io  should 

like  to str, 3n that Perkins di^el engines are  auitable for this  region,  that 

among the prient fi et  of tr.-ctors Pericine diusol engines mako up the  largest 

number.    It nhould therefore be in the  interest of all the IÌCD countries to 

sot up Parkins diesai undine production.    However,  should it not be poseiblo to 

reach an agreement with the Perkins firm,   there  aro other firms equally woll 

qualified for this undertaking. 
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Paki3tan  ir, ac3o;r,bli¡v.  T.  Iford diesel orpines   uv1. recently the  P-.kiyt .;- 

Government approvai tho  a0r.. i;nt h.twjjn th.- Gh.nihar In tu-jtry   .nd 3».. If orci 

for  .:st-.blianin¿; the   iro<luction <>f ¡V ci ford dijr, ?1 ondinas  for  tractor3 ;.nd 

vehicles 

Forecast  for future <- ^   r,~,  +T- tractor ''iosol ondinon 

Country .1972 1977 1^62 

Turkey 

Pakistan 

Irin 

] C, COG 

':, coo 

7,000 

31.000 

25,000 

l¿,000 

11,000 

.34,000 

17,000 

17,000 

6ft.OCC Total 48,000 

All the30  facts confirm th..  ,-ffortei  of tho RCD ilación to  solve tin;  -roblen 

of diesel encinos for tractors.    '.Je be uovo  that one of thu  rasons wliy  they 

ar*   lato  in this field  is lack of eo-oper.ition   \s well   .S  lr.ck of a unified 

plan in looking for suitable solutions  that  would help  in th.-  oroduction of 

tractor diesol engines  in the HCL ¡lo ;i on      It  is certainly not  too  lr.te to 

3tn.rt co-oporation bet',»o en the RCD < >u/¡ 1 ri .?3,   t kin0 into   account all e/aitine 

capacity in th-  oro'..uction of trxtorn. 

Uè  cui observo  th t  in the  production of the various exponents for 

tractors (.-.3 for other .^xhinjry),   the  iiCD countri-s ".re  faced -.;ith tho problem 

of high co3ta ;,iainly duv  to low eyries  of pro laotien and market  limitations. 

Therefore  the mein  oroducers of tr .ctorr;  should  join th^ir efforts in tho 

quest  for n~w targets and ways to ca   -y  out   1 pr- >.~r rua •   in   che  production 

of tractors in the most  appropriate  way  from tho technical e.nd  economical 

points of view so as to  contributo to   the  efficiency of fima  in accordance 

with the nation.-.1 policy of cch country. 

types of  tractor diegol on  ineB  are u3ed and required  in each 

country.    There  is a possibility for 3t andarrtiainc some of the  tractors in 

cases whore    pacializ.ation in the  oroduction of tractors should not prove 

economical for all typos of tractors in one  ..r the other of the 1»CD countries. 

FHirthormoro, tho development of mutual trade  Ì3 advisably based on oxceon 

dQm.and and capacity which sxist in tho RCD He-ion. 
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lunch ACT) country    toill  hav.  ai^..n;y ,.:nt3 with üOMI   l'orini firniß. 

Som-tines  tue   r.vact Huit:.bl:;   ablution wo ill bo   to synchronize   th.ir requirements 

and to  in3iat   on  th_ \i;u;  by  foreign -urtr^rs  of  : :.    -.minting domestic capacity 

in   Producing dio3cl engine  /or  tractors.     Ey  fallowing the   above  suggestions 

many of  t'\ :  probi ms of production wmla b..  solved      TìUHO   orobloms -ire   als" 

connect yd  with e0-op^ration  i.i  tu;   nrr.ductim of tractors;   this will bo 

discussoci  1-tnr on in this  reo irt . 

A djt.--.ilod study '>n how to   ->:U   nleu-.h co-op jr 11 ~>n  ir.   th .•   T: duct ion   of 

diesel engines  for tr .otorn by using th..   oxiotins capacity  in the ROD covvntri ¡s 

should bo   prop .rod      The  ntudy  .should work out   th..   u-.blor.1r3  and find bot tor 

economic  and  technical solutions  th .t   ihould prov-  boivafici.il to .-.11 ,;CD 

countri.a. 

c       Vrjioun  a tat i on.ary_ dicaci engines 

This group of di,.aol engine 3 oovoro a wide rang-  of <;nüinQü which are 

uaed for agricultural and  irrigation our poses,   for various machinery and 

equipment,   power gjnoratino.,   etc.     They aro  normally divided  into:  - 

- small  dioso! encinos up  to    .V   or 40 Hr 

- medium stationary diesel engines between 40-240 ;IP 

- largo   stationary diesel engines above  240HP 

In all RCD countri,;.; wo  find -  capacity for tsr.v.ll   li„sel on-ino s with a 

rango uoto  30 HP.    In Turkey,   a f-a; orivate  producers can .noot the local 

demand which  is about 3,000 to  10,000   angines por year.     There is a now 

capacity about  to start production taat  will moot   the now demand of Turkey. 

In Iron,   sin all  encinos are used for various purposes and the  annual demand 

is about  10,000 per year.     There   is no  production of diesel  engines up to 

6 HP.    The  Tabriz machino  factory will ..roduoe 4,300 diesel engines of 

9 HP,  18 HP and 27 HP.    This  factory is ablo to increase  its production up 

to 6,000.     In  Pakistan,   there  are about  pO producers of amali diosol entinen 

mainly usod for tubo-woll in liest  Pakistan and pumping purposes in Saat 

Pakistan.     A new factory under a German licon3e has been established near 

Dacca.    The  local demand co.n be met with existing c loacity,   which is not   fully 

used.    PakiBtan is exporting anali dijsel engines in many countries including 

Iran.    It  is normal that  jach country should dovolop a production of small 

engines to ra^et  itB own requirements,   leaving an open market  for selling  oomo 
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typt:a  "if di..rvl    n,' inc.;  t     ; tker   count ri   i   to ¡no  t   ; ir'::t   demand. 

Tlii: oeir.and  for riodiun stationary i'i.jol  engines with a c .pacit.y of 

40-24')  IIP i£¡ nuca  iowor  -I.IL  ear.   h-      .•jti.nat'        ,t /JojdO-o. ai;0  for    .11 tho 

.{CD countri :.<       ia  Pa!<:i:;t an,   ¡:  rarhi  "Jhipbuilding oar.   <roduce  di.- a 1 engines? 

bo longing tj   tliia group      üowv.r,   +¡^   lar<-T nroducar  ir-,  Dormán Diesel 

aY.ginos Factory in T-briz,   Iran.      Th>   o-pacity of this  factory   ia 4,000 

;nginus produco:! in   tao nkifta.     Until   now  th,   factory hin us;'.1   only a urn ill 

part  of iti? ci.-icity du :  t.'  leo!-:   of r.ark at  dom:.nd.    Thû   total demand of  this 

typo  of diesel engine  in Iran  in    lotiiaited to bo   ibout   1, ;O0  pieces for 1972- 

TIG demand for largo stationary li .e . 1 ; ngin ;ï abov- ¿40 HP is lower 

and can bo .stimata:1. <t •. f.-w hundr.'l yearly for .11 th :;CD countries. Tho3^ 

dieso 1 ondino3 arc m .inly usad f T g nor'tin/. . loctiicty an,', for stand-by 

purposes. 'Jo have air; idy suggoutod that th. future Pondi!: Marino Dios.,1 

dnginofi Factory should produco this typo of dieaol onines. Usually thin 

production is included in romo -thor existing di ,so I ¡agings production. 

The expansion of {:,rid for alootrioal linos . ill have . a cativo effect on 

tho  demand uf those   diesel enginooe   for   ;1 jotrificr.ti^r.  .»urpoaoa. 

Tho demand and   als^ t 00    >r it c  pacity foi  ..itotionary diesel    nuinos 

liso  indie .t.-   th.it  thuiv   it, a  ooa.'ibility for HCD specialization   and co-operation 

in production and ¡r.upply of the  ..larkit. 

.fc  refer to tho  vari..un types   of   !i, sol engines in order  to  illustrato: 

a) tho  possibility of co-opor itior. and  specialization  between the RCD 

countries  in noverai  ty na   of .'iesel  online a; 

b) the noel Tor co-operation vnd sub-camtraoting ..¡¡.ong firms in the 

production of component a  for :iiosel engines, 

c) to explain tho   visibility  ef trade  o.rra.age;.iont and co-operation 

anong the RCD countries by  using excoes cap. city .and demand for 3omo 

other typo  of   li sol engine-a, 

d) to indicate the possibility of co-oporatien in tho pr.luction of 

virious typos of equipment which uoe diasol engines, f jr example 

tractors,  o irth-moving equipment,   ate. 

o)  the  standardization of diesel engines \/it!iin tho RCD countrios and 

specialisation   unong vari M is fi ru a   .lready engaged  in    roduction of 

diesai anginas.    This  w-ulci contribute  to a dono s tic  content  in tho 

production of   1 iesel onginos. 
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f) A  luyro rr.rlc t  :v> doubt e;:ir,ir¡  for di. :>:1 ondinoc  in  tho   ,tCD countrios. 

How-.vor,.  -. »ori JUS  probi-m  10   eh    v.)lune of   .rV.uctiwn  in  ttu=   listing 

production unit.;.     Th.:  curront  pr- duetti   ui m-.oy piante  Ì3   far b:low 

th«.  economie  scalo.     ïho  inoro-GO  in    fiicijncy    ad c-mpotitivin •.¡ss 

of th.: 4')i.Kí;tic-illy producaci enjinos  1-r.;oly ùoponds  un  spa e i dizr.ti .n 

.••Jitl Vulunc  of producti-n. 

g) .accordine to  our .^iir.lyaia th;   or.-duction   ;f 01 .¡^1 on^in-a,   for tho 

tino twin- in  tho  oxisting o~;r.city,   would not bo e apetitivo with 

the  import  orice.     ,Jith  thv  protection of tariffs  -\nd possibilities 

of usi:i{; the HCl) r.-.rkot    ,nd with the   ou^-tcd co-opor-ti^ì  "ini 

spoci action,   th.ro aro /• , >d prospecto f-r this  production  t:> bo 

profitable  in tho   futuro. 

The  implementation of jomo  of ta, .4bovo  ..lentimod mögest ions recording 

specialization,  tr .do  and  other co-.pcr .ti. n .1   .rr .ammonta  in oquipraent 

which UBO dioael onginos will ivau.lt in ninnar production of tain oquipraent 
".ISO. 

1 
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'4.    Rotating Electrical iiaohinfcrv 

and 

6.5-    Turbo-Qeneratora iStean/Oaa) 

1 

A.  Background Information 

The Regional Planning Council (RPC) at a mo«tin« held in January 1967, 

diacuaeed the study on eleotrioal machinery équipaient and recommended that the 

feasibility étudies on electrical Rotating ltachinery and Turbo-generatcra ehould 

be prepared by Iran. 

At ita 9th Seaaion held in December 1968, the RPC diacuaaed the main finding! 

eubmitted by the Reeearch Centre for Induatrial and Trade Development (îlinietry 

of Joonomy of Iran) on power equipment plant. The RPC alao recommended that Iran 

ehould circulate a feaaibility report of thia project not later than June I969 

(p. 20, RPC report, 9th Reaeion). The RPC, at ita 12th Seaaion held in June 1970, 

in Ankara noted that Pakiatan replied to the questionnaire oirculated by Iran and 

that Turkey would do the aame ahortly, At ita 13th Session held in Dacea in 

January 1^71» the RCD noted that Iran would circulate its project report in 1971. 

The UNIDO team contacted several times the Ministry of ^oonoay of Iran f«r 

information on the progreae of the report. Finally, in April 1971, the UMIDO 

esparta requeeted the RCD Secretariat by letter to take urgent action ao as to 

obtain the report on Rotating electrical equipment. On 26 April the RCD Secretariat 

aent a letter to the Iranian Ministry of Foreign Affairs on thia aubjeot (oopy 

attached aa Annex III). A similar letter was aent to Pakiatan and Turkey. The 

Iranian Government replied that they wiahed to discues this aubjeot at the forth- 

coming Committee on Industry whioh was to be held between 26 June and 1 July 1971. 

In the report of the Committee of Induetry on Rotating Electrical Maohinery th« 

following oonolueione can be found. 

"The Committee notad that having reoeived the relevant information from 
Pakistan and Turkey, Iran mas asked for the sub-contracting of thia 
projeot and would oiroulate the project report in 1972". 

The UMIDO experte are of the opinio« that project No. 5 (Turbo-generators) 

ehould be submitted for oonaideration jointly with projeot No. 4 (Rotating 

Hleotrioal Maohinery) beoauae technically they are closely oonneoted and alao 

beoauae all generatore belong to rota ing electrical maohinery. For laok of a 
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• ix hydro-generators could be supplied from domestic production in the RCD countries. 

Taking into account additional requirements in large electrio motore and diesel 

generatore as well as the possibility of combined production of some other equip- 

ment for generating electrical power and establishing hydro and thermal power stations, 

we conclude that the recommendation of the RCP to study the possibility of production 

of rotating eleotrical equipment in the RCD Region is well founded. 

nie Research Centre for Industrial and Trade Development, Ministry of .xjonomy, 

Imperial Government of Iran, prepared in Hay 1968 a "Feasibility Report - Power 

equipment Plant" with the production programme; steam turbines, condensation 

heating and piping, gas turbo-units, turbo-alternators, hydro-alternators, 

induction motors and diesel generators. 

The estimated demand for steam turbo-sets (including alternators) and hydro- 

alternators is given in this study for all RCD countries, the estimated demand for 

large electro motors and diesel generators is given only for Iran (as at the time 

of the preparation of this study no interest was shown for a considerable use of 

the diesel generators in Pakistan and Turkey). 

ited Demand of Steam Turbo Pets. Hydro-Alternators. 
Hoi tV Usten-EHE >tors and Diesel-Oonerators" 

1972   1973   1974   1975   1976    1977    1978 

Stew Turbo sets (RCD 

Hydro-Alternators (RCD 

Large electrical Motors (Iran) 

Diesel Generators (Iran) 

MW 1080 280 640 820 1005 1020 1200 

MH 280 1011 307 027 827 930 930 

MM 85 32 72 90 105 115 135 
MW — 10 13 33 33 30 30 

TOTAL m 1445 1333 1032 1770 1960 2095 2295 

The production of rotating and other electrical equipment cannot be economically 

organised for on« oountry in the RCD. This kind of production usually requires a 

largor market. Fron this point of view, the production of rotating electrioal 

machinery should he considered as a RCD project, tone of the RCD countries has a 

large danand for setting up a minimum eoonomic oapacity. Thus, as far as market 

is oonoerncd we can conclude that the RCD Region as a whole could be a good 

market for establishing a production unit for rotating eleotrioal equipment and 

other necessary equipment for generating electricity. 
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AB for the supply of the main raw material such as steel, casting, copper, 

aluminium, etc., we conclude that there is, or will be, scope for this kind of 

production in the RCD Region in the future.    The most serious problem in setting 

up this kind of production in the RCD Region is to provide the know-how,  the 

technical, economic and managerial aspects of establishing an efficient and com- 

petitive production of turbines, generators,  large motors or transformers.    There        , 

are several world firms with experience in setting up this kind of production in 

developing countries,    'fe believe that only with cloo* co-operation with one of the 

world firms in a special arrangement or a joint venture, can the production of 

rotating and other eleotrical equipment be technically and economically feasible 

in this Region. 

Such production requires a large investment.    Vie estimate that setting up the 

production of hydro and steam turbines for a total of 12 turbines yearly,  with 

complimentary equipment will require an investment of 25 million dollars (without 

a foundry). 

^tablishing production of hydro-electrical and steam generators with a 

oapacity of 10 - 12 generators and some large electrical motor and necessary 

equipment will require an investment of 23 to 30 million dollars.    The total out- 

put of suoh a factory oould be 15 - 20 million.    Bétails about the investment and 

the cost oould be "orked out after a more thorough study and an agreement with 

foreign firms.    Taking into account an existing capacity in some other oountries 

which are already successfully operating, we conclude that from the economical point 

of view, suoh oapacity would be suitable and profitable to the ¡ICD countries, 

particularly in saving foreign exchange. 

The UNIDO experts subscribed to the above idea and pointed out the necessity 

of preparing a feasibility report on the production o   heavy electrical equipment 

and oo-operation of the RCD countries.    This study should be finalised ae soon ae 

possible.   UNIDO oould, if necessary, supply the RCD with technical assistance in 

preparing this feasibility report.-   However, we ehould like to stress that, for 

the sake of a better elaboration of the feasibility report, the RCD oountries should ^ 

olarify some critical questions regarding their standpoint on the establishment of, 

and the oo-operation in suoh production.    A further analysis, some conclusions and 

recommendations regarding rotating electrioal equipment are included in the joint 

conclusions for heavy electrical equipment at the end of this Chapter. 
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6'6.    Oil Drilling and ¡attraction rs*M 
pment 

The Regional Planning Council,  at ite 6th Session held in Ankara in January 1967, 

while reviewing the progresa of tho studies which were undertaken on a regional 

basis b/- aember countries, noted that Iran should oirculate a study on oil drilling, 

extracting and refining equipment by the end of April 1967, if Pakistan and Turkey 

send in the filled questionnaires by February 1967 (p. 2 of RPC 6th Session report). 

At the following RPC meeting it was recommended that Iran should circulate the 

studies at the next meeting. 

At its 11th Session in December I969, the UPC recalled the earlier decision 

of the Council and recommended that this should be considered when the UNIDO study 

on RCD Heavy rngineering Corporation was discussed. 

Iran has not distributed the project report through the iiCT) Secretariat. 

According to information from reliable sources this report has not yet been 

prepared. 

It was a difficult task for tho UNIDO experts to obtain reliable data on the 

demand,  import and production of oil drilling equipment in the RCD region.  In the 

foreign trad« statistics no particular equipment for oil drilling purposes appear 

and there is no factory specialised in the production of such equipment.    Prom our 

point of view oil drilling equipment falls into two groups. 

(a) specifio equipment and tools used mainly for oil drilling purposesj 

(b) other common equipment used in oil drilling, but also used in many 

other economic sectors. 

RigSt drilling tools such as bits, drilling pipa«, oasings, joint tools, etc., 

belong to the first group.    Pumps, diesel engines, eleotric motors, air compressors 

and sometimes tanks and boilers, electrical equipment like wires, oables fittings, 

etc., belong to the seoond group. 

After oontaoting researoh centres of the Ministry of hioonomy in Iran and the 

If IOC, we obtained some data which indicate a d mend for specific and oommon 

equipment for oil drilling in Iran whioh is as follows. 

Name of equipment fpeoifioation     Measurement Annual Demand 
1970      1975      19Ô0 

Bits 4è" - 26" Units/yr. 4300 5160 6000 

Drilling pipos 2 7/8" - 8" Miles 36 43 516 

Casings 5" - 20" Miles 165 200 240 
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Por drilling purpose« 40 - 5C special centrifugal pumps with 350 HP are 

required per year &nd 100 - 110 special diesel engines with 450 HP per year.    The 

requirements for common equipment uuch as pipea,  pumpe, etc.,  are as follows. 

Name of equipment Unit of Mesures Annual Demand 
1970        1975        1980 

Pipes metric ton 

Slush pumps, average 400 HP number 

Centrifugal pumpa " 

Diesel   ngir.es range from " 
5-1.200 HP 

niectrical Motors " 

60,000 86,000 120,000 

7 10            15 

380 450          600 

103 135         170 

300 370 440 

'he requirements of such products for drilling purposes in Turkey and Pakistan 

vi'Uld he about  20 par cent of  ¿he above figures. 

It io olear that we should seperate in our study the equipment for oil 

drilling (specific equipment) from the common equipment used in other industries. 

It is v.'ell known that specific equipment of good quality for oil drilling is 

produced only by a few firms in the world.    Oil drilling equipment is very specific 

witli extremely high requirements as far as quality and other character etios are 

concerned.    Thic is an indication that the setting up of this kind of production 

would be a serious and difficult undertaking.    Finding real consumers for such 

equipment irould be quite a problem *s the oil drilling work and exploitation of oil 

in Iran, r.s everywhere else in the world, ie done by foreign firms who prefer to 

uso equipment produced by ire! 1-known firms.    As they work all over the world,  the 

exploitation groups bring their equipment with them.    Thus,  the specific type of 

import comes into the country with tha firms engaged in oil drilling activities. 

The consumption of this equipment by Iranian,  Turkish or Pakistani firma is 

nrgli^nble. 

l.'o are therefore facing a specific situation in respect to oil drilling 

eq.iipm?nt not only with regard to quality and technical requirement« but also with 

regard to import, consumption and demand of this équipaient in the HCD Region.    It 

is very unlikely that oil exploitation firms would use domestically produoed oil 

drilling equipment if it were available. 
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Thus, without going  into a detailed analysis, we can logically conclude that 

for the time being there is no need for a more thorough study on setting up 

production of oil drilling equipment in the RCD Region. Neither would there be 

any technical or economic justification for setting up such production. 

As for the mechanical and electrical equipment used in oil drilling, production 

and transportation, there are many firms within the RCD Region whioh produce or 

oould produce many items of this equipment. Some data on the production of pumps, 

diesel engines, boilers, compressors and tanks, can be found under the appropriate 

headings of thiß report. The problem could be that of quality, price and range of 

oapacity. So far, the oil drilling industry mainly imported these goodB. The use 

of domestically produoed pipes is a recent practice with these firms. I'e believe 

that there are many possibilities in the RCD Region for oo-operational and supply 

arrangements between producers of such equipment and companies dealing in oil fields. 

It may be assumed that oil firms, domestic or foreign, operating in the RCD 

Region would be prepared to buy some mechanical equipment such as pipes, valves, 

pumps, compressors, wires, diesel engines, electrical motors and equipment should 

these products be competitive in quality and price to the world market. We propose 

that the RCD should indicate where contacts oould be made between producers and 

consumers in the field of oil for long-term programmes of co-operation in equipment. 

There should be measures in the State economic policy to support such an agreement 

and help carry out the oo-operational arrangement. Large oonsiwers of pipes, valves 

and pumps should support the development of such an industry in the RCD region. 

On the basis of this short analysis, we conclude that for the time being there 

is no real need to establish a new production of specific oil drilling equipment. 

On the other hand there is great scope for the extention of the domestic production 

and oo-operation in coasaon equipment used in the oil industry between produoers 

of this equipment and oil firms. 

Refining Douipstent 

The production of refining equipment, from tha point of view of mechanioal 

engineering technology, is the same as the production of other chemical equipment 

(teohnologioal steel structures, plate work, light and heavy plate work combined 

with tubes, plate work with mechanisms, etc.), it oould therefore be solved in one 

plant for production of heavy chemical equipment. 
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It is recommended that the equipment for chemical and food industries, up to a 

plate thickness of 40 mm,  oould be produced in each RCD country.    (There are plants 

in Turkey, Pakistan and Iran already equipped with technological machinery with 

these parameters).    Heavy technological steel structures, medium and heavy plate 

work, medium and heavy plate work combined with tubes or "ith mechanisms should be 

built in a RCD joint venture plant. • 
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6. 7.    Bollare.  Pressure Vessels and Stein 
Heating Appilancea 

A. Background Information 

The 6th Session of the Regional Planning Council, held in Ankara in January 

1967, while establishing a time schedule for the regional study, rocommended that 

Turkey should circulate the study on boilers, pressure vessels and steam heating 

appliances by the end of April 1967. At the following RPC meeting the time schedule 

Tor the preparation of the RCP report was extended. At the 10th Session of the RPC 

it was noted that Turkey had circulated the study recently. 

The Í1CD study on boilere, presoure vessels and Bteam heating appliances was 

prepared by Cevdet Koseman Consultant in I969. This study oontains data on boilers 

for industry, the existí ,g capacity in the RCD countries and for the current and 

future demand. There are no data on investments, prices, costs or profitability 

of production. The study is a worl: of 112 pages. 

B. Penerai Description of the Project 

In the introduction of this 3tudy it is mentioned that its purpose is the 

investigation of capacity for all the three countries, estimation of the demand 

up to 1978 and indication of co-operation possibilities among the three RCD countries. 

The study includes; 

(a) the production of boilers for heating, 

(b) industrial boilers¡ 

(c) radiators; 

(d) heat exchangersj 

(e) pressure vessels. 

While looking for data, the consultants stressed that the information on the 

above goods should be included in the metal sector and machine production as they 

formed an integral part of the overall statistics of these sectors. The consultants 

oontacted some produoers and public institutions directly. In Turkey about 40 firms 

were contacted, 6 in Iran and 8 in Pakistan. The report oontains data on the boiler 

industry, radiators, heat exchangers and pressure vessels of each country. Thsre 

are 27 firms in Turkey manufacturing various types of boilers (cast iron boilers, 

watsr tube boilers and only a few radiation boilers). Some of these firms have a 

licensing agreement with foreign firms. The used capacity of these firms averages 

about 50 per oent. The main companies producing boilers in Turkey are. 
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Turk Dolcuin Fabrikalari A.S. amp loving 2,000 workers and 25 engineers;    Serki Isitma, 

employing 10 engineers,     Ideal Standard (Surgurlar) with 18 engineers;    Fenni Oana, 

etc.    In Iran the main companies are.    Sigma Company, General Industrial Company, 

Machine Building Plant, Arak (as future producers of boilers), Cyrus Arjomand Bros., 

Tahacosh Company.    In Pakistan.    Herman Murhatta Kohinoor engineering Company, 

F.V. Fabrication,  Lahore, Heavy Mechanical Complex,  Taxilla,  etc. 

Meny of the firms producing boilers aro woll equipped, some of these with 

X-ray welding control.    Although this industry is developed in the RCD Region, a 

great number of components and material is imported such as drums, burners, safety 

valves, control equipment, etc.    In the report data can be found on the present 

capacity and future demand. 

1«      Boilers for Heating 

The following data were collected for each country. 

2, 

Turkey 

Year Pre duct i on   Demand 
Capacity 

(Unit, m /year) 

Iran 

Production Dei and 
Capacity 

Pakistan 

Production 
Capacity 

1969 93,000 104,974      5f000 11,043 nil 2,700 

Future demand is estimated on the basis of the trend of consumption in previous 

years, on import data, data for area of heating, etc.    The forecast for the demand 

in 1978 is as follows.     (m /year).    Turkey - 456,980,    Iran - 94t912¡ 

Pakistan - 13,500 (in I980). 

This represents an increase of about 12 per cent in Turkey,   20 per oent in 

Iran and about 15 per cent in Pakistan.    If we take into consideration the rapid 

increase in central heating construction, the increase in the demand for heating 

boilers may be very high. 

2.      Industrial boilers up to reoent times were produced in Turkey and to a limited 

extent in Pakistan.   However, the new capacities in Arak, Iran and in Taxilla, 

Pakistan, will produce industrial boilers as well. 
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11M futur« doaand for industrial bollen in Turkey 1« oaloulated in value 

t«M and in eotinated at 38,941,000 Turkish Lira in 1978.   The futuro demand for 

industrial boiloro in Iran lo ootiaatod for 1978 to bo about 5,000 a2 por year and 

4,500 a2 in Pakistan.   Statiotioal data on tho importation of boilers for I968 

ladioato a largor iaport in Ir*a and Pakiatan ooaparod with tho figurée Mentioned 

undor doaaad in tho roport. 

3.     Radiators;    tao largest aarkot for radiators «xists in Iran and Turkey.   Tho 

installed oapecity and tho roal doaand in tho three RCD oountrios Nor« tho 

following in 1969. 

(Unit a2/year) 

Turkey (1969) Iran (1970) All'Un (1Î79* 
Capaoity Doaand        Capaolty      Doaand     Capaoity Daaand 

2,160,000     2,040,000       230,000       280,483 nil 46,996 

Ins doaand for radiators in 1970 in tho BCD oountrios is foreseen as follows« 

.2 

Turkey 8,900,000 

Iran 1,898,236 

Pakistan 234*783 

The increase in tho oonsuaption of radiatore in Turkey is foreseen to be 

between 15 - 18 por oont and in Iran about 20 per oent. 

4*     The produotlon of heat exohangere is greatly developed in Turkey and to a 

lasser extant in Iran and Pakistan.   In ths project roport tho following figuras 

giron for host ssohangera in the RCD oountrieot 

) ) ) 

1,700 It550 

Capaolty 

600 
(197O) 

1,140 
(1973) 

1,700 

Capaoity 

600 
(WO) 

11972) 

2,S50 
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The Iranian heat exchanger industry in Arak will produce heat exchanger* for the 

sugar and food industries us well as for the chemical industry. The other capacity 

for heat exchanger* in Ahwpü, (Stork Wcrknhop Factory) stopped its production and 

closed down. Tht future demand for heat exchangers will be about 3»000 tons in 

Turkey to I97B (capacity should reach 5|000), 2,000 tons by I978 in Iran and about 

2,830 tons in Pakistan yearly. 

3.  Pressure vessels are produced in all the RCD countries and the present 

capacity and demand are a« follows. 

(Tons per year) 

Turkey 

Installed      Demand 
Capacity 

7,540 (1969)    3,570 

Iran 

Installed 
Capacity 

Dcnand 

Pakistan 

Installed    Demand 
Capacity 

5,150 5i440 

Turkey 

Iran 

Pakistan 

5,000     5i700 

The future demand of pressure vessels as it appears in the study is as follows. 

8,980 in 1978 

5,070 in 1978 

5,440 in 1978 

The consultant estimated that the future demand in Iran and Pakistan would not 

increase in the next eight years, which does not seem possible. In our estimation 

the demand will be from 15,000 tons to 20,000 in both countries together. Pressure 

vessels with low pressure (up to 2 atmospheres) are used mainly for storage tanks 

(water, oil, gasoline and o the* liquids) and oould be produced in any «hop which 

manufactures boilers. Very often it is a secondary product. 

In addition to the above data on the study of boiler«, pressure vessels and 

steam heating appliances, we find some observations and conclusions of the Cevdet 

Kosman consultant on the oapaoity and on how to meet the demand in the RCD Region 

for all types of the analysed produots. Regarding boilers for heating and industrial 

boilers, the conclusion is that Turkey will be self-sufficient up to 1978 at least, 

that Iran should oontinue importing boilers and that Pakistan may do the same. 

Regarding radiators, the study conoludes that Turkey has enough oapaoity and that 

Iran and Pakistan will have a small import of radiators. As for heat exchangers, 

Turkey and Iran will be self-sufficient while Pakistan may oontinue to import a 

small quantity. All RCD oountries are self-suffioient as far as pressure vessels 

pre concerned. 
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80— Remarks and Conclusions 

This study is mainly a market analysis for boilers, pressure vessels and steam 

heating* applianoss. Although ths efforts of ths consultant ars to bring a« far as 

fsasible oonpleto data regarding the capacity, consumption, import and futuro dastand, 

hs did not quits suoossd in his efforts, nie stain reason is the laok of statistical 

data and the fact that muoh of this production is secondary for sosto factor loa which 

may produce various types depending on the order and on market demand. 

Foreign firms import a number of these products together with machinery and 

equipment for related production units in the processing industry. 

We should also like to point out that for some data regarding oapacity and 

demand, the forecast for a psriod of five to ten years is the same. This oannot be 

approved as it indicates a static market. Neither is thsre any certainty that all 

the demand is included in the figures. In a few placea it is mentioned that demand 

for the sugar industry is not included in the figures. We believe that the future 

demand will be slightly higher than rtated in the report for some of the products 

mentioned. 

Looking at production from the ROD point of view, we concludo that with a fsw 

ezoeptions regarding high preasure vessels and large boilers, ths other products ars 

mostly local or national market produots. This means that production and marketing 

oould be successfully organised on a national market basis. Ths investment needed 

for such a production or the expansion of existing capacity is not muoh. The supply 

of material depends mainly on ths domestic markst with ths neoessary input« either 

imported or looally produced. This may be the main reason, in addition to existing 

oapaoity, for which the oonsultant recommends that there is no nsoeeoity for a joint 

investment far the three oountries in this field of production. 

He are in agreement with this recommandation but would like to five muoh more 

importance to the possibility of exchanging these good« on the basis of exoees 

oapaoity and exoees demand among the RCD oountries. Moreover, we would like to 

emphasise the need for specialisation in ths production of high-pressure vessels or 

boilers. It could be considered together with ths produotion of lange sised boilers 

discussed in project No. 11. Por the sake of regional trade and specialisation, 

ths ooet and selling prioeo are important. Looking at ths statistical data« we 

observe that there is still a large import of these produots in the BCD oountries. 
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Por example, the import of boilers, economi aere, superheaters and parts for these 

items in Iran was US'. 9 million in 1969, (official foreign trade statistics).    On 

the other hand, the use of existing capacity is not high,    lhis indioates that the 

imported goods are oheaper and of better quality.    The UNIDO experts are not in a 

position to check the cost of these produots in existing plants but in proposing 

trade arrangements and co-operation in this field among the HCD countries we would 

like to stress that this could take plaoe only if one of the selling countries 

export the goods at the world market prioe and standard,   'Je believe that some firms 

in Turkey and a new capacity in Arak and Taxilla can fulfill this condition. 
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6 6. 

•y tae es4 

4.       

At it« Usta StMlM held la Aseare u Jaauary i**7, tèa nagtsaal Pis—tag 

COUSOll,   Willi« éleOttSSlaf the  SSSdUlM  fer t»S  sreSSratioS of tlM 

oeaeUase that Tarka? would clroulate the it*4y on "unp« «M 
of aprii 1967. 

I« tlM followiaf aeetias the llsfieasl PI «Ml«« CMMU 

fgr the olrouletion of the resort to ths »sat asetla«* 

At it« eleveata tassisi la Dsoeaeec 109 tae WC noted test 

ths »reject r^ort te« ria «astili that NMMIN of tè« 

should to deferred «atil oeayletloa of the UalBO eteay. 

to ta» MB Turk«? toa »et Mat the project U «fit« ef 

vraes te iietrleate tao resert, as* thaa tee report «a» »et seasiasle te 

«re a ftw pwa» prosee íajr riras sa* la ta» las« «as 

tt 

I»  lursey laere ere a iti« pwer prnwaciaa-  i»>w «•• MI imm  imw* ^tm n«v, 

»ave »aie 1lóesela* ejreeseat« »ith flrae ma UM sas »»et Oeaaaw. 

yrosess« U Aaaara,  Iaair mi IstsaseJ.   0» tae hasts ef tafoeaatis» 

offioisls eeaoefaeé, Turkey la eeif-saffletsat U saaas.   assies», Issa**, et 

yrssastloa siupsaai sa* tae layarte of yaass la farta», es s* as« tal leve 

la Mlf-euffloleat la ail typas ef seaas, 

eriiasas oesareseore hy Atlas «ai Gsyse.    tae etaer flra 

la ****** !• *•* »**•• flra, tisjaiit Oiastmon la Issir.   «•» l< 

eeatasta wtta tat resreseatetlvoe ef tas Atlas Ossse fis» that thay 

te sreésee larca else oesarsssore «itala 2-) years. 

me Turkis» »«ello satsrsrlso», ysrtlsslsriy tae »arisisrlag eeetiea ef su 

alile, ss« pnèmiM* svaso fer tae fesa lsasstry.    la tas laysrt statistics far 

«s fia« that Tarala» isawrtstisa of variée» pajeas sas asset t 4 ai 11 la» sal «J» 

Isaert ef ooasMisirs «as asset I 3 atllisa (se er sei 

ttstlstiee y. 60). 

Xa Ira» there ars yreesatly asajr samll 

i.   UM tota sjasatlty ef asma saass intani la Ira» la tas last year U ast 

tas fitas 

im 
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,   Nit   i«  ia »attaint«* tk*«   at  ta  m tao ran*« «.f r,.i)OC pc«/yanr.    3CM«« haa4 

%r» il»   Usta« import«4, 

Ifetar w«t«r p«a*>« **«•«« in Iran «r« aoatly on« or nulti~atajra oantrlfuc« **•»•• 

•r« «aa4 net naljr for affrtoulturni  ir-t*atio« but «ian  in faotarla«,   hem«, 

•to,    1%or«  *r» Ri    tat« , .»«  t»»i  >t>   tutiki   iMtfnbor of tastar •<—{• UM4 in  factorial 

«4 ««aw«,  oaljr tn« aumtwr of puna« f©r >mr i cai turai irrida« 4«* ia knew*.     Accordi* 

t« ta* "*at«r   totftUraawata far Agricultural   I motion in Iran' fey Stanford naaaaroh 

teat i tuta    ta« —tar of «alia for ajrrieul turni  irrigation  in  1#)/7P WMI 

•iv«r ptaap« -  V*<   pea.,  SaaHo» ««la - *.o*) pea. asi «o*ii-4««p wallt -  ?5.760 not. 

In 1 **/*>•> th« production ©f aetor puaa«  »a  Iran wat 6. VH poa. aa4 in 1¿6)/T<>t 

%J51 a««. 

la l?71 tan aataliwncteal aw« «a#in««ria*T plant in Taari« will star«  th« 

nroaautiaa ©f oavtrtftarai vator paaaa,  MM t tor 4ta. ?"    «a %c 10";  ta« total oaaaoitf 

will  a» 10,0nr ae*/jraar.     'ttn «ha «Blatta« oaaa* itjr in ano pa alraaay prodvoia* 

oantHfajt« puna»,  ta« production ta  Iran will     >v«r ta« acoda up to approsiamtaly 

1*7*/??.    Aftor tai« raar «itaor ta« a»talltir*ioal «ad «aria««rln« plait in Taaria 

»til a» «alat«a4,  er taor« -111  b« a«w capaci ti«« in «siatia*r workaaoat. 

ill aaaaa ar« «or* eftaa uao* in Iran for irrigation parpo«««,   in 

fMtaria« «a wall «a in aoaw«.    Th« production r«aolMHt   «.OCX   4«ap_v«lla in  ljofl in 

l.W> 1   »1 1.W6 
fl-ST/f   )        (l".-'7!)       (W7/7*) 

i.*i 
(19S2/B1) 

fella        pe«. > 0V ll.ViC 14.7*) 10.880 

t« "*%%«* Ra*4ra*antt for A*rioul turai Irrlfati« 
ay «taafard »««aar»a taatitut«. 

ia Iraa 1967-1902 

fa far tear« la m pnaacttaa «f c •iriiini in tram.    laataUarftoal «md 

piantata Taari« «111 «tart predanti«« i« 1*7? «f %*• aaailort a*ti la 

ma «Utiaaawp air Ianni ira (ay «• aparo«.  ic ou.a/hour),  ««»«altri 1.000 a*»./«». 

A «last ia Oaftwrta i« «ia« ««aar «oaatrAMti«« far ta« praaaotiaa «f «anil 

far r«f>i4Mrat«r« la oa aparatian atta 
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Im** of Panna and Coanraaaprt in Iran 

1 

Tariff No. 

827 Al 

887 A2 

827 Bl-1 

827 Bi-2 

827 B2-1 

827 B2-2 

Typaa of Pump« Yaar 
1968/69 1^/70 

827 B2-3 

827 B3-1 

827 BJ-2 

«27 B3-3 

827 1-9 

Peirjl purafe and other 

Parti of patrol punpa 
and othar liquid punpa 

Pira fighting, non- 
aalf-propallad punpa 

Parta of non-propallad 
fira fighting punpa 

Daap wall punpa 

Motor punpa (daap wall 
punpa axoludad) with a 
auction pipa dia.abova 
3", punpa noter 3/5 HP 
and abova 

Parta of daap wall punpa 
and notor punpa, auotion 
pipa dia. ovar 3" 

Hand punpa 

Punpa for liquida not 
liatad alaawhara 

Parta of hand punpa not 
liatad tlaawhara 

All typaa of Conpraaaora 
and parta for than 

tons 
000' 

toaa 
0005 

tona 
000? 

tona 
000t 

tona 
0001 

tona 
0001 

tona 
OOOÍ 

toaa 
OOOÎ 

tona 
0001 

tona 
OOtt 

tona 
OOOt 

244 
1.070 

413 
I.800 

110 
172 

54 
123 

I.96O 
2.350 

3.116 
4.720 

2.511 
2.570 

104 
100 

576 
1.56o 

70 
280 

14.000 

459 
1.170 

579 
2.500 

163 
140 

78 
200 

850 
840 

I.I06 
2.050 

1.157 
1.400 

51 
46 

411 
1.340 

25 
80 

14.600 

Iran Stntiatioa for Poraign Trad«. 



r i 
-128 

The production of pumps in Pakistan started Ion« ago.    Thar« ara about 30 fin» 

producing various types of pumps, mainly hand pumps.    The production of centrifuge 

and deep-well pumps was 11.000 in I967.    Import of pumps is atill high, although 

the domestic capacity is not fully used.    During I970 the import of pumps was about 

Î 4 million and import for parts for pumpe was about * 3 million.   The produotion 

of oompressora,  except small air compressors,  is not as developed as the produotion 

of pumps.   The total import of compressors in 1970 was about & 5 million. (Source t 

Foreign Trade .Statistics of Pakistan).    The import of pumps and compressors before 

I970 was almost the same. 

From this short survey of production and import figures we can conclude that 

the market for pumps and compressors is very large in all the RCD countries» 

Although some dornest io capacity exists and is being expanded,  the import of pumps 

remains very large, mainly because domestic production cannot meet the demand.    It 

is also due partly to the shortage of raw material and credit facilities for buying 

such products abroad. 

The produotion of pumps from the technical and economic point of view is not 

complicated,    "ith a few exceptions, it is necessary to have oapaoity or facilities 

for some common equipment like lath an, drilling, boring and milling machines, 

grinding machines, etc 

On the basis of data from industrial profiles for manufacturing establishments 

from France, Japan, Israel and Yugoslavia, we oan see that the total oapaoity of 

indépendant establishments for the produotion of pumps ranges between 2.000 and 

12.000 pieoes of various pumps.    The total value of produotion depends on the type 

of pumps.   The minimum economic scale is about 2.000-3.000 tons yearly production. 

In a factory in Japan, with a capacity of 12.000 pumpa, most of the produotion 

consists of pumps between 2 and 50 HP.    The total investment in the mentioned 

capacity of pumps is about $5 million and the total output ranges from $6-8 million. 

The average employment in this factory is about 500 people. 

Usually, the input requirements are met domestically with importation of 

componente of less than 10.   Some of these factories have iron or steel ^amting 

facilities, other« buy these parts from other firms in the oountry.   ue alno noticed 

that aub-oontracting is largely practiced in all countriee in the production of pumps. 

In the above mentioned countries there are small oapacitiee in the produotion of 

pumps employing up to 50 persons.    Some factories are specialised in the produotion 

of pumps only like those in Japan and some of them also produce compressors (in 
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1 
Frano«, for example).    The selected economic coefficient indicates adequate 

profitability of the above mentioned factories in the said oountries.    Thus, in 

Japan, the gross profit to gross production ratio is 16;..    In France durine* full 

capacity it is 15.6;,.   In Israel it is about 28; and in Yugoslavia it is 14,2%, 

On the basis of the above data and other technical information we can oonclude 

that from the technical point of view and more particularly from the eoonomic and 

social points of view, the establishment of production of pumps and compressors 

can be profitable in the 3CD region <utd can be suitable for .¡CD joint action,    "e 

should like to propose that the project on pumps for the chemical industry be 

considered together with this project (see project ¡To. 10).    On the basis of this 

approach we should like to propose the following: 

(a.)   It is recommended that all the HCl) oountries produoe small hand operated 

water pumps, small and medium sise motor driven oentrifuge water pumps up to 

a diameter of suction tubing of approx. 10" (250 mm), deep well pumps including 

eubmersible pumps, small diaphragm pumps, small piston pumps and small pumps 

for the ohemical and food industries. 

Other types of pumps could be produced on the basis of joint purpose 

enterprises for the TÎCD region. 

(b) An RCD joint plant should be designed for the following production 

programmes 

1. Large sii   motor driven oentrifugai water pumps of a dia« of suction 

tubing 10" (250 mm) for low, medium and high pressure. 

2. Centrifuge feeling pumps for medium and high pressure boilers. 

3. Diagonal propeller pumps for water. 

4. Horisontal and vertical oentrifuge pumps for transportât ion of 

ohemioals, medium and large sise. 

5. Centrifuge pumps for tht  food industry, medium and large size,  for 

use in sugar factories, dairy plants, breweries, etc 

6. Slurry pumps of medium and large sise. 

7. Medium and large else piston and diaphragm pumps. 

(c) Production of axial propeller pumps and reversible axial propeller pumps 

(pump-ttsrbine )should be exoluded from this project and should be included in 

the projeot for the production of water turbines. 
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(d) There is a wide range of different types of compressors from the smallest 

air-oompre8sor and compressors for refrigerators up to the largest turbo- 

compresso ra for transportation of natural gas or other gasea. It is 

recommended that all RCD countries should produce small and medium site air- 

compressors up to appro*. 250 cu.m/hoor, for low and medium presaure, stationary 

or mobile design and small compressors for refrigermtcrs. 

(e) Other compressors could be included in the production programme of the 

RCD joint plant for pumps and compressors. This programme could include the 

production oft 

1. Large sise air-compressors (above 230 cu.m/hour) for low and medium 

pressure, stationary or mobile design. 

2. All sises of air-cornpreaeors with higher pressures. 

3. Piston compressors for transportation of chemicals incl. balanoed- 

opposed compressors, 

4* Compressors for big cooling and refrigerating units. 

5. Compressors for large air-oonditioning equipment (complete units). 

6. Sorew compressors. 

It is possible to adjust the production of pumps and compressors in aooordanoe 

with the demand of the RCD market. 

The production of turbo compressors should be included in the project for the 

production of steam turbines, from the point of view of input and technical know-how, 

skilled workers and even investment, the RCD countries are suited for developing 

this kind of production. The establishmen of a modern and well equipped production 

unit in the RCD area will bring many opportunities for sub-contracting and oo- 

operational arrangements within each oountry, and within the RCD area M a whole. 

The wide range of types of pumps gives an opportunity for specialisation and co- 

operational arrangements which oould be reaohed only if national companies are well 

established and profitable. The present problem of large import in such countries 

oan significantly be solved through further inorease of domestic production by 

specialisation within the RCD, and through an inorease of efficiency and competitive- 

ness on the market. Moreover, there is a great possibility for trade arrangement 

on the basis of excess demand for some kinds of pumps and compressors in the RCD 

area. 
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6.9» Spocial Val v. s 

A.  Background informt ion 

The Regional Planning Council, at ite eighth Gestion held in Teheran in April 

1968, noted a proposal for the Manufacture of special valves as a joint purpose 

enterprise to be located in Iran. At its ninth Session in Deoember 19^, while 

making a review of the progress of the studies relating to the joint purpose 

enterprise, the RPC recommended that Iran should circulate the study in early I96?. 

At each of the subsequent meetings of the RPC the decision for the submission of 

the report was put off to the next IPC meeting. 

Iran has not yet finalised the report and the UNIDO Team did not receive any 

paper or project report on valves. 

On examining the market situation in the RCD region we found that there is no 

industrial production of valves in any of the RCD countries although some shops are 

producing a limited number of valves mainly on a specific order basis. These shops 

lack the potential to produce a larger number of good quality valves and we found 

that there is a large import of valves, particularly in Iran. This import, in the 

past two years was about 8-9.000 tons for a total value of :' 16 to 20 million. The 

production of industrial valves does not require any complicated technology but it 

requires special quality material and a high standard of work. There are over 

3.000 various types of valves used in the oil and gas industry, the ohemical and 

petro-chemical Industry, thermo-power plants, sugar factories and other food industry, 

all irrigation projects, water supply projects, etc. 

In view of the wide utilisation of the various types of valves in the different 

eeotors of industry and in view of the future development plan of Iran and the 

other RCD countries the annual demand in Iran, during the next few years, will be 

about 10.000 tons and 5*000 tons in the other RCD countries. An annual demand of 

15.000 tons of industrial valves indi oat es that there is a need for establishing a 

production unit of industrial valves in the RCD region. Prom this point of view, 

the recommendation of the RPC for setting up a joint purpose enterprise or any kind 

of oo-operation between the RCD oountriee oan be approved. In the absence of any 

technical and eoonomic documents regarding industrial valves the UNIDO Experts have 
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to wtplain what the possfcilities are Cor establishing such production and the real 

prospects for such an undertaking. As far as market is oonoemed there is no doubt 

that a large market exists mainly in Iran. As for the input we believe that there 

will be no problem, particularly in Iran or Turkey, with the supply of steel 

(carbon and low-alloy steel). The building required is a normal industrial hall. 

The machines necessary for production depend mainly on the type of valves to be 

produced but usually the following machinery in the production of valves and 

fittings is in uset universal lathes (including large ones), grinding machines, 

thread cutting machines, horisontal, vertical and radial drills, universal milling 

machines, welding equipment, lap machines, testing equipment and facilities, and 

some equipment for auxiliary shops. 

The production of valves also requires a very good foundary and a supply of 

oasting. Some of the valve factories have their own foundary and some are using 

the servioes of other factories in the vicinity of their factory. As mentioned 

before, there is a wide assortment of valve and the production of these goods in 

the RCD oountries oannot cover the whole assortment. In the beginnin*, only those 

types and assortments should be chosen which are in large demand in the RCD region 

and for whioh there are suitable technioal conditions. More market surveys are 

necessary to determine the reel assortment. It is advisable to start with a serial 

production of a limited type of valves with a few hundred assortments (and some 

oapacity for special orders) rather than with many types on non-serial production. 

A special agreement should be reached «ata the maim 

especially with the oil and gae industires. 

It is recommended that all RCD oountries should produoe small non-ferrous metal 

valves with the exception of special valves for the ohemioal industry, small ami 

medium sise valves for water and gam mains, low sad medimi pressure valves up to 

the sise of 200 nm (8") (oast iron body). 

The RCD joint venture should be designed to inolude the following production 

1. Slid« valvee, gate valva«, swing ohsok valve«, regulating gate valves with 

electric power cylinder, etc., maximum working pressure of 10 kg/am2, lamer diameter 

200 to 1.200 mm for non-agresslv« water and for other »m afrsaslve liquide« and 

gasee, etc; suitable for maina, for plants suoh as ««far factories, for oooilag 

system in thermal power stations, sto. 
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2. Slide valves, gate valves,   3wing oheck valves, reflating gate valves with 

electric power cylinder, etc., maximum working pressure of approx,  80 kg/on2,  inner 

diameter 100 to 1.100 mi for orude oil and natural gas;  suitable for crude oil 

pipelines, natural gas pipeline«. 

3. Slide valves, gate valves,  swing cheok vai ves, governor valves,  safety 

valves, globe valves, controlled by hand or by electric power cylinders,  etc., 

made of grey iron castings, steel castings and stainless steel castings, working 

pressure 6-10 kg/om , inner diameter 25 to 300 rrnj  for hot water,  steam,  chemical 

liquids, gases,  eto. 

4. Slide valves¡ gate valves,   swin¿ check valves, governor valves,  safety 

valves controlled by hand or by electric power cylinder made of steel castings and 

stainless steel castings, working pressure 16-40 kg/cm2, maximum inner diameter 

400 asf for steam,  ohemioal liquids and gases, for orude oil produots, etc. 

5. Slide valves, gate valves,  globe valves, governor valves,  safety valves, 

plug valves controlled by hand or by electric power cylinder, working pressure 

40 to 250 kg/om ,  inner diameter up to 250 mm; suitable for steam in power plants, 

for ohemioal  liquids and gases,  for crude oil products, etc. 

Capacito of the Plant 

Aooording to import statistics,   Iran's import of all kinds of valves from 

I966/67 «til  1969/70 was as follow«: 

TSMT 

1966/67 

1967/6R 

19C6/69 

19*9/70 

y« Val 

4.8fl7.?c'¡  kg 

5.165.930 kg 

fc.776.i9A kg 

ff.871.717 kg 

ì.r mill. 

11.0 mill. 

16.0 mill. 

20.0 mill. 

The ourrent production is limited to non-ferrous metal taps only. 

It 1« aspeóte* that the total need of special valves in the range of parsmeters 

given fer the shove product io« programmi of new plants will be appros. 10.000 up to 

12.000 tons/year in 1975.    I« the enne of the 5©/ oovnrnge of the different types 

end sties fren the peiat of view of weight, the oepaeity of the new plant ootid be 

fren 5.000 un to 6.000 tons/year in the first stage and approx. ^.000 upt to 

10.000 tena/jmnr in the second stage. 
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The plant to be built should have its own foundry for grey iron castings, 

maximum weight of caated piece 2.000 kg, a foundry for stainless steel and 

stainless steel castings, maximum weight of casted piece 2.000 kg and non-ferrous 

metal foundry, maximum weight of casted piece 100 kg. Forgings and pressings 

(approx. 150 tons/year) could be purchased outside the faotory. 

Parameters of New Plant 

Main shopst   - Central Store of Raw Materials and Sub-deliveries 

- Preparation Shop for Material 

- Mechanical Shop for Heavy and Medium-Heavy Valves 

- Mechanical Shop for Small Valves 

- Mechanical Shop for Small Components and Parts 

- Intermediate 3tor>-; 

- Mounting Shop of Heavy and Medium-Heavy Valves 

- Mounting Shop of Small Valves 

- Cold Pressure Testing Shop 

- Hot Pressure Testing Shop 

- Hardening Shop 

- Store and Finished Products and Dispatch Room 

Metallurgical Shoos» 

- Foundry - grey iron castings, oapaoity approx. 5.000 tons/year 

- Foundry - non-ferrous castings, capaoity approx. 400 tons/year 

The capacity of the foundry is already given for the second stage of production. 

Free capacity in the first stage will be utilised for commercial castings. 

- Tool floom 

- Tool Issue and Sharpening Shop 

- Joiners Shop 

- Maintenance and Repair Shop 

- Rlectrloal Shop 

- Laboratories 

- Store and Treatment of Scrap 

- Transport Départaient 
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Personnel» 

''ithout foundries» 

- Workers 800 

- Technicians      90 

- Administrative 
clerks 60 

J10. 

Land» 

Total area of building site with reserve for the expansion 150.000 sq.m. 

Buildings» 

'•'ithout foundries) 

- Main Hall 15.000 sq.m. 

- Other buildings 8.000 sq.m. 

- Sheds 4.000 sq.m. 

Fixed Capital Investment (without foundries)} usf 

- Advance expenditures (geological survey of the site 
oollecting of date for DPR, detailed Projeot Report) 400.000 

- Land and land improvements 120.000 

- Buildings 2.450.000 
- Fencing, roads, electrical and water nains 

inaide the fenced area 110.000 

- Machinery and equipment incl.  tools and jpare parts 6.600.000 

- Erection Works 520.000 

Physioal cost in total  t 10.200.000 

- Consulting, engineering services, training cost 1.000.000 

- Interest during construction, contingency for 
unforeseen oost 900.000 

Total fixed oapital investment 12.100.000 

The total output of suoh a factory based on a 6.000-ton production of valves 

will be about $12 million,    «*• calculate that the total oost will be about 

t 1 million yearly, then the total profit will be over Í 3 million.    The rate of 

profit (ratio between net income and investment) will be about 25/ and the return 
of oapital about four years. 
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The above rough estimates suggest  that thiB project can be very profitable 

and could bring great benefit to the RCD region, particularly through the savings 

of foreign exchange.    As Iran is the  largest consumer of valves and as other 

requirements for setting up suoh production can be met in Iran,  it  is an indication 
that this factory should be located in Iran. 

The locational problem is dealt with in the.first part of this report. 

As far as RCD co-operation is concerned we believe that this project could be 

a joint purpose enterprise with a special agreement on purchase guarantee and 

supply of this product on the RCD market.    If the RCD countries agree to take a 

joint action for some market facilities in order to sell the product within the 

region, then it should not be difficult to obtain foreign technical assistance, 

the know-how and financial participation in setting up the production of industrial 
valves. 
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6,10. Pumps for the Chemical Industry 

A.  Background Infor—tion 

The Regional Planning Comic ü. au i «.s tn Session held in  Teheran, in Ap.il 1968 

noted that Pakistan had sanctioned a project for the manufacture of chemical pumps. 

The RPC recommended that a study be made by Pakistan on the manufacture of chemical 

pumps as a RCD joint purpose enterprise. 

At the 9th Session in Dooember 196% while making a review of the progress of 

the preparation "f the study relating to the joint purpose enterprise, the RPC 

recommended that Pakistan circulate the study in early I969. At the following 

meeting a decision was passed to extend the deadline for the circulation of the study 

to the next RPC meeting. 

So far Pakistan has not distributed the project report and the UNIDO experts 

had no available technical and economic documents regarding this project, to enable 

a rough assessment the UNIDO experts used some data regarding the existing industry 

in the RCD countries in the production of pumps, a study prepared by Pakistani 

chemical consult nts on the development of the chemical industry in the RCD, and the 

available statistics and data from the National Planning Organization of the RCD 

countries. 

The chemical industry requires, in addition to the specif io équipaient of 

machinery, various other machinery which ir uced in other industrial branches, such 

as pumps, valves, compressore, boilors, haat exchangers, filters and centrifuges, etc 

Consequently pumpa are only to be used in the chemical industry to some speoifio 

requirements in material (corrosion). Most of the pumps produced are used in other 

economic branches. In view of the above, we may ask ourselves why the production of 

pumps for the ohemical industry is a separate project among the twelve projeexs. 

On the basis of technical data published in liagland, in large projeot of ohemical 

industries in the U.K., the average share of investment in the ohemical industry is 

as follows; 
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1 
Heat exchangers 6.%J 

Pumps 2.0,J 

Piping, valves and 
fitting» 8.27 

Air and gas compressors  $.<>/> 
Filters and oentrifuges  0.5/' 

The conclusion based on the above data is that the study of pumps for the 

ohenioal industry should be included in a joint project for pumps and compressors 

and be ooneidered jointly as is the case with boilers and valves. 

In addition to the above explanation, we find difficulties in identifying the 

production of pumps, particularly for the chemical industry because there are no 

factories for the production of pumps for this industry. The import statistics of 

the RCD oountries as well as the customs statistics do not specify the import of 

pumps for the chemical industry. Thus, it is impossible to use the practiced method 

for evaluating the present consumption, import and future demand for Dumps for the 

chemical industry. The chemical consultants of Pakistan, in the aforementioned 

study prepared at the beginning of 1967, had made a pump estimate based on the total 

future investment in the chemical industry and on the share of the expenditure and 

of future demand. This method oould be approved if the investment programme set up 

in the development plan vere to be carried out and details on the struoturo of the 

ohemical industry known. However, sinoe this project is included in the twelve 

projeots, we should like to make some oomments and offer some explanations which 

should be considered as additional comments .to projects Ho. 8 (Pumps and Compressors) 

regarding the specific requirements of the chemical industry. 

Centrifugal pumps are used in ohemical industries and their advantages are; 

simplicity, low cost and adaptability to various uses. Centrifugal pumps for the 

ohemical industry require special corrosion resistant materials or other teohnioal 

requirements for some spec if io liquids. In oertaln oases it is oast iron but very 

often it is stenoil steel, and in the last period particularly, alloyed steel 

containing chromium, niokel, molybedum. Rotary pumps are used for viscous liquids. 

As in many other goods, there are various types and assortments of pumps and 

one factory usually does not produce all of them. Having reviewed the total demand 

of pumps used in the ohemioal industry, we are not able to find any adequate data. 



r i 
- 139 

By usti« tht oh« i ami consultants* method and data on ths dsvelosmont of ta« ohemioal 

industry in the RCD Region, M« oould eonclude that th« total pump i-osjuiremont for the 

ohenical Industry la the RCT) Ragion will bn f6 to '7 Million par annua for the pariod 

1972 - 1977. 11M eetinet« of th« omsnicai conati tanta for 1*7 i« M.4 nillion par 

annum, and our study brings us to the oonelusion that tàis is an «andar as Unat i on, 

particularly for Iran. On th« hasis of this dawand, we oonoludc that th« dansnd should 

ba larger if a factory is to sat up production of pumps only far tha chemical industry 

However, we should strass that about 65 par oant of th« above demand could ha net hy 

factories producine pumps for on—on usa, that is, without tha special technical 

requirements for tha ohanical industry. nomsecrusutly, only about 35 par cant of tha 

demand is closely linked to specific pumps for tha ohanical industry with specific 

technical requirements. On the basis of our estimation, the total 1—nil for specific 

pumps for the ohemioal industry is assumed to \>o  about *2  3 nillion yearly for the 

pariod 1972 - 1977- 

By usina; the usual paran«tere and tha average prioe of pumps, an amount of 

'1.70 per kg. of imported pumpe into Iran in 19** and 1>^9, we can conclude that the 

demand for speoific pumps for ths ehsnical iadustr - will be about 1.5 tons per rear. 

If M« add to this number the ohanical pumps used outside the ohanical industry, the 

total demand of pumps Tor the ohemioal industry will be about 1,6 to 1.* tons per 

year in the future. As wa have pointed out earlier, it is insensible to product all 

types of pumps in orna factory. Ime maximum domami regard ine the type anion son ba 

mat by one factory is estimated by us at one third or one half of the total Jemand. 

Hain the capacity of tha factory only pro. vicing pumps for ti J ohemioal industry could 

ba below 1,000 tons and ths minimum eoonomioal onmmoity is 2,000 to 3,000 tons yearly. 

With these fifureo and tha estimation of tna future demand wa oould di somas the 

capacity and establishment of tha factory for pumpa far the oheaioel imsustry in the 

RCD Ration. Às far as the knew-how and tha teohmionl sides are a masarais, ooataot has 

already basa nada with a foreign firn oomoeralng the presunti on of pumps. Ime main 

machine rsquiremamts are net large or espansive. A puup fnotary normally reauiree 

lathes, radial drills and silling maohimes, hydraulic presses, weldinf ami outtinf 

equipment, tastine equipment, sto., as wall an foundry facilities. Vie »a tima te that 

tha total investment for a factory whioh oould prodbtse shout 2,000 tans of pumps par 

year for use by the ohemioal industry, includimi wsttiaf ©esitai, oould bo up to 

"1.5 nillion. 



r i 
- un 

r, m pr«f«r to ngiit MM other i^ruxA to telv« »h« probi «m of aupply 

•• ta» ohonueol iaduatry      K§ m Mn oxplataed in projoct Un.  8 (Pu*pa and 

tw)t in ail ta* RCD countrUt, aa*y factoriea mn  producing pu*pa.    nom 

fiettrlN aro la th« prw*M of «spanala« thalr activitioo and othor hav« Man aowly 

•ataMlahad.    »aktata* M« loa« oxporlane«  in th« production of puapo.    V« bollava that 

la tal* stivati« than» li a poasibility for ICD oo-oporatioa la the produotion of 

panaa far ta« ohoatoai laduatty.     *#* anould al M  lik   to auffaat & further itudy to 

identify euitoble firn* pMÉnpiajt pwan» MaUoh oould lnoroaM their oapaeitv to met 

th« donan* of là« ehoatcal • ctor,  vi%h an additional inv-.ataoat if neoeaaery 

Further atepa anould M ta th« opeolaliMtioa of ta« production of ptanno Mhioh could 

eeatrtent« aot only taaaNt «oatta* th« dan and but to cuttiar doaa importa aad aavlnf 

farolea «Mhoaff«.    It avuid al a o uteraaa« th« «ffioiaaoy and eoaaetitivoaoM of fina« 

it with aeeeial faoiltUae Mhioh ooul« bo flvoa 

k/lapert régulâttea* eould %1M contributa to oo operational 

aaay Urne uhioh already adorate la tao product loa of th« 

of puaapa.   CoMMMMrtiy, M to Mt prapooe wat a apaoial factory for 

man of pnapa far «ho otooaiotl taiaatry be Mtahlianed in the KD Refi on. 

M pripm that tao ROD jola« project prodwoia« pan* ajad caipriaaoro includo, ia ita 

liai afMjraflBN., tat »aaaad for pvaaa for th* abanto«! iaduetry. 
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6-11.   Bollwi (large »ite for grid power «tation«) 

A.     Background Information 

The Regional Planning Covinci1.  at ite    th Session held in January 1967 recommended 

that a feasibility report for boiler« (large size for grid) should be prepared by 
Türkey. 

At its 7th Session held in August 1967 the RPC recommended that Turkey should 

circulate the report by the end of January 1968. 

At the  10th Session hold in June 1968 the RPC noted that Turkey had circulated 

the Study on Boilers, Pressure Véasele and Steam Heating Appliances which also covers 

the study on boilers for grid power stations. 

The study on boilers stakes up the last chapter in the RCD Study on Boilers, 

Pressure Vessels and Steam Heating Appliances.    This report was propared by Cevdet 

Koeeaen Consultants in April 1969 and distributed by the Turkish Government.    The part 

of this study concerning large sise boilers consists of 16 pages with a short explana- 

tion on the demand for steam boilers, the production of boilers in the RCD and con- 

clusions regarding high capacity boilers.    In the explanation on demand in the PCD, 

the report states that the requirements of steam boilers will be as follows. 

Total Capacity 

1969-72 Two steam boil 

1979 Pour steam boi 

JSJBS 

1969-72 "ight boilers 

1972-77 Mine boilers 

1977-ß7 Three boilers 

flmiltfl 

196?-72 Mine boilers 

197 MB Twelve boilers 

2 y  150 MV 

600 HW 

670 MH 

45O MV 
300 MH 

635 MW 

1,335 W 

In the explanation on production in the RCD, it is stressed that th« thermic 

poser plant boilers in Turkey were manufactured by foreign firms.    Only Penai Oama, 

a Turkish factory,  is qualified to produoe boilers in co-operation with foreign fi: 
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Drums, tubing and piping, valves and fittings, water regulators, soot blowers, burners, 

economise«, control équipaient, etc. should be imported.    Soste Turkish firm can pro- 

duce boilers up to 115 tons por year on a foreign licence.    In Iran and Pakistan there 

is no production of such goods and the total demand is met by imports. 

In the ooncluaion regarding demand,  the following demand is reported. 

Power 

Steam ton/hr 

Türke; 1; 

825 MW 

2,685 MW 

Irjß27 

1,424 MW 

5,040 KW 

Pakistan» 

1,225 »M 
3,150 MW 

\J   All committed 

g/   Construction necessary 

The conclusions alao state that. 

"If the sources for raw materials, qualified personnel and experience 
of the three countries are taken into consideration, it is impossible 
to mast the total demand in short-run by a joint investment.    Today, 
establishments working with a foreign firm's licence, only exist in 
Turkey out of the three countries".    (Source.     The Study, pp 6.7 - l). 

In discussing the investment opportunities for setting up new production units 

and particularly from the point of vi aw of foreign exchange, the consultants onme to 

the ooncluaion that "this orude calculation shows that an investment to meet this 

demand will not be eoono>nioalH. 

Referring to the content and subject of this small study, it could be oonsidered 

as a pre-feaaibility study as well     Looking for other aouroes on the future demand 

for steam boiler« for Turkey, we found that they indiente a largor capacity of steam 

resources for energy and consequently a larger number of steam boilers oomparcd with 

those mentioned in the said study.    For instanoe, Turkey will no od two steam sets 

yearly (110-200 NV) from 1972 to 1978, Iran and Pakistan will also need approximately 

two sets yearly during the same period (RFC IX Annex 17)-    Our additional study con- 

firms that the yearly requirement for Turkey in thermo power production for the present 

deoade should be 300 MW of newly ine tall ed oapaoity, 400 MW in Iran and ISO NW in 

Pakistan yearly. 
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In the study on the manufacturing industry for hydraulic turbinos of tho Turkish 

consulting firm 3WSA, we  find data on the total  electric onergv production and share 

of hydro-electric and thermal electric production cu.d wo can sec that the ratio    of 

hydro-electric prouuetion to the total elc trie production w^ll decroaso from 

lf> per cent estimated for 1983 - I983 to 48 par cont in I9B7.    Taking into account a 

high total  increase in enor/rv production in Turkey and some technical factors related 

to the sharing of hydro-electric and thermal resources of energy, wc cannot accept 

tho estimation of tho consultante of the domand  for largo cizo boilers for Turkey. 

As far as the production probier:, is oonoenud, wt  igree with th<   main conclusion 

that the establishment of production of high pressure steam boilers for electric 

power stations will not be economical.    The main reasons for this are serious technical 

problems and the large investment needed for set tin,, up the production of large heavy 

pressure steam boilers.     Only a few firms all  ovv.r tho world rxc equipped to produco 

the largest unit (from 200 MW and over) of bollore.    The problems cf establishing a 

factory to produce equipment for thermic power stations should be divided into two 

groups,    one is the production of large, high presourc boilers and the other is the 

production of many other tvpes of equipment neceebary for power stations.    Co-operation 

in establishing pot for plante is practicea in itany countries.    Co-operation in the RCD 

oountries for the establishment of such capacity is possible and adviseable.    Some 

Turkish firms arc also interested in it.    Thus,  although our answer to establishing 

production of boilers for power stations is negative,, our answer to the question of 

establishing capacity for the production of some equipment and co-operating with foreign 

firms in building . p a steam powor station is in the affirma ivo.    This problem should 

be connected to the larger problem of establishing tho production of heavy olectrrcal 

and other equipment for power generating units,   that is, with the production of turbines 

and generators.    Ho shall return to this project while analysing the next project, on 

tho manufacture of hydraulic turbines and coupling aystemB.    In this connexion wc shall 

include some recommendations regarding this project. 

As a oonscquenoe of the main oonclusion that suoh oapacity should not be established 

in the RCD Region,  this study does not contain data rogardiag investment costs or 

looational factors.    It contains only an aaaljrmis regarding savings in foreign exchange. 



r 
-14/ - 

6. 12.    fíochanical  ^gaiement  (Hydraulic Turbines 
and Coupling Syst ama) 

A.       Background Information 

The Regional  Planning Council, at its 6th Session in January  1967, 

recommended that  a Feasibility Report on Mechanical   ^quioment (Hydraulic 

Turbines and Coupling Systems)  should be prepared by Turkey. 

At its  7th S esoion held in August  19^7  th-"1 ^PC recommended that Turkey 

should circulât?  the study by the end of January  1r,)6#. 

The rçpc,  at  the  13th Session hold  in Dacca in January 1971,  noted that 

Turkey had recently circulated  the study and  that  Iran and Pakistan should 

shortly submit  th<eir viewo. 

i 

The feasibility study on the manufacturing industry  for hydraulic 

turbines and coupling systems  in  th* ICD countries vas  prepared by the 

Turkish consultant  firm from Ankara, "7ISA ('"nerfy,   Industrial and engineering 

Consultants) in 1970.    This study is a /rood feasibility report which includes 

nearly all  economic and technical   elMMSltB which are usually required for a 

feasibility report.    Tho report was distribut -d by the Turkish Stat: Plan 

Organisation through the pCD Secretariat  in early  1971. 

B.       Description of the Report 

In the beginning the report deals with tho purpose and scope of tho study. 

The consultants carried out  this study by collecting data and information 

through specially prepared questionnaires,  by visiting the "CD countries and 

through an analysis of all available information. 

In the following chapt.r we shall  find the definition and classification 

of hydraulic turbines, which include some technical  data and production 

characteristics for the main type of hydraulic turbines. 

Then follows detailed information about electrical requirements and 

sources of electric energy.    "áquiromentG of hydraulic turbines are extensively 

discussed. 
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Turkey 

In the chapter describing the situation in Turkey we find the total electricity 

production and per capita consumption in "jrkey from 1950 tr 1967. The total pro- 

duction in 1967 was 6,116.7 million ifl.'h. The consumption per capita was I87 KWh. 

The average annual increase of total production was about 12 per cent  The total 

future production is foreseen as follows; 

The Estimated Total and Per Capita Consumption of Electric Energy in Turkey 
Purin* the Next Thirty Years 

1 

Year 

1967 

1972 

1977 

1982 

1987 

1992 

2000 

Electric Energy 

10   KWh Increase £ 

6167 

11400 13-0 

20700 12 7 

36800 12.2 

62900 11.3 
100000 9.2 
180000 7.6 

F jr Capita 2nergy 

Plant MW KWh/capita Increase /.' 

2150 187 

2950 306 IO.4 
6950 492 10.0 

11900 776 9-5 
18700 IIR5 8.8 

33600 1689 

25^0 

7.4 

It is important to ncte tha* the avenge increase for the next fifteen years 

is 12.3 per cent. This moans that the consultant estimated the future trend of 

production nearly as it was in the past fifteen years. Turkey uses coal, petroleum 

and water energy for the production of electric energy-  In I967 the share of the 

hydro-electric production in total energy production was 28.4 per cent. The share 

of petroleum was 24-4 per cent and that of coal (including ignite) was 34-7 per cent 

and other resources were 2.5 per cent. 

The report emphasizes a large potential in Turkey for useful hydro-electric 

energy. It is estimated around 65 billion KWh. An extans^ve explanation is 

given on the existing hydro-eleotric stations, on those under construction and 

those which should bo under construction up to 1982. It is important to note 
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(It  Beemt to us that the total production of electricity does not oover the internal 

produotion of electricity in «orne industria» for 196P and I969). 

Tli« resource« and structure of energy production in Iran in I968 and the esti- 

mation for the future are as fellow«. 

Distribution of electricity Production According to different 
Sources 

1 

Types of Power (feneration 196*(Actual) Period of 1972-19*7 
(estimated) 

Hydraulic 

Steam 

Gas 

Salali diesel 

35- rj 

3-2 

16.1 

30 

30 

32 

17 

Iran does not have any detailed study on hydro-potential of the oountry as 

yet.     The most viable work is an analysis of Heasra "engineering Company.    On the 

basis of the feasibility report prepared by this company,  the river Karoon is the 

great«st hydraulic potential  in Iran.    The laasra "iigineering Company gave priority 

to investment in electricity produotion in Iran. 

1» tas oonolusions of   laricet analysis, the feasibility report stresses that the 

number of turbinas listed in the tables, by countries, is only the minimum number 

which is necessary to aeet the energy demand.      1 though the RC^ countries have 

grant hydro potential, they only urc a small part of it. 

In the feasibility report it is envisaged that in the future programme only 

the dsmand after 1973 should be considered taking into account the necessary time 

to make a deoision on the oonstruotion period and to produce hydro turbinasi    from 

tàis point of view the total number of turbines in the RCD countries starting from 

1976 vili be a« follows. 
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Hydraulic Turbino Requirements on the Region "here the Capacity of the 
Manufacturing Industry is Based,  Commencing from 1975 onwards 

1 

Years Number o ' Turbines Total   Xitput  (HP) 

1976 

1977 

197« 

1979 

1980 

19*1 

198? 

7 

9 

7 

3 

15 

3 

V.^3,000 

2,472,000 

1,932,000 

«11,000 

2, «22,000 

689,000 

1,42u,OO0 

1983 7 

Total 51 11,599,000' 

Yearly Capacity 6. 37 1 ,¿50,000 

Starting with such an extensiv« analysis of the future plant, tne.y propose 

that the .annual production should be sir hydraulic turbines with an installed 

capacity of 250,000 to 300,000 HP each. In addition, they propose that the corres- 

ponding sir alternators should be produoed with a capacity of 180 to 25O HW. This 

proposal is made on the basis of connexions between turbines and generators in the 

production and with this combination 1; will only require 30 per cent of extra 

factory space and only ?5 per cent inorenE> in overall investment.  It is also 

proposed that the factory should start production some ti..ie in 1974, producing 

Francis Hydraulic TurbineB and hydraulic alternators with the following characteristics. 

Prancit Hydraulic Turbine 

Installed capacity 

Head 

Speed 

Diameter of the runner 

height of spiral case 

'•'eight of suction pipe 

'.'eight of turbine 

Total weight including all 
•ffulMMMlt 

277,000 HP (-200 tW) 

112 m 

166 rpm 

5-6 m 

270 tons 

65 tons 

195 tons 

1,000 tons 
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Hydro-ì31ectric Alternatore 

Installed capacit7 200 ;îi' 

Speed 166 rpm 

Motor diameter »i.n m 

Motor length 3.5 m 

''eight of rotor (including 
shaft) 91 • tons 

'/eight of r* .rter 285 tone 

Total weight (including 
all equipment) 1,200 tons 

The produotion programme of the factory as it is proposed in the feasibility 

report will be. 

Capacity of the Proposed Plant 

Type of 
Produot 

Äumber of                 Annual Capacity 

Unit"    Total Power fetal 'eight fotal Sales 
(HP or IVI) (ton) 

Hydraulic 6 
turbine and its 
governor 

2-valves and     15-20 
Oates 

3 Penstook and  Various 
steal lining 
for tunnels 

1,620,000 HP 6,000 

1,500 

2,000 

6,000,000 

1,200,000 

1,300,000 

Total I - - 9.5Û0 n,500,000 

4 - Alternator 6 1,200 W 7,200 7,200,000 

Total II - - 16.700 15,700,000 

The feasibility report includes also the necessary nuaber of worker«, teohnical 

personnel and clerks as wall as data on building proposals. 

In the progressi s of produotion and investment, the facilities for casting and 

forging are not included. We believe that sino« suoh facilities for turbines and 

generators must be of high quality work, the main forging and 0 as ting parts should 

be imported. The report doss not explain muoh about teohnologioal processes exoept 
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for the machinery layout in a typical hvdraulic turbine.    It also explains briefly 

the requirements of the factory for energy, water, compressed air and other 

aiuti) iary   requirements.    Under the heading of plant location choice,  the report 

estimates that the most important factors are. 

(a) the demand for products, 

(b) the cost and availability of raw materials, 

(o)    the geographical condition of countries and cif cost, 

(d) the side industries to support installations, 

(e) hydro-energy resources to be used in the country- 

The suggestion is that Turkey is the most suitable location for this plant. 

The last ohapter deals with investment,  cost analysis, pro fi- ability of the 

project and the economic and social aspects of the project.    The following summary 

of the total investment and profitability is foreseen hereunder. 

Yearly capacity - 6 hydraulic turbines 
6 alternators and the 
necessary hydraulic equipment 

Fixed investment 

'.'orking capital 

Total investment 

Annual sales income 

annual operating oost 

dross profit 

Profitability   - 

Pay-out time 

Local 
000-.• 

11,330 

4,650 

16,4* 

Foreign 
OOP* 

5,929 

1,95' 

7,375 

Total 
000,,. 

17,755 
6,600 

24,355 

15,700 

11,835 

3,865 

Qross profit • 3.365tûOO 
total investment 

Qross 
tota 

24,355,000 

s profit - 3.365.000 
1 investment 21,755,' 

15• 9/  (with oustoms duty) 

000 17.8/. (without oustoms 
duty) 

6.3 years (with customs duty) 

5*6 years (without oustoms duty) 
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The total foreign currency requirements ere 7,375 million and the consultant* 

estimate that the total foreign currency saving will be about -13 million. 

The feasibility report emphasises the necessary incentive and subvention 

regarding exemption from customs duty and similar measures. In the cost analysis 

we find that the share of material in the total oosts is 46 per cent for turbines 

and alternators (together), the share of labour is 30 per cent and other belonging 

to depreciation, lioense and other expenditure. The main input of material is 

casting and forging steel and other metals. An annual sales income of ^15•7 million 

is foreseen. The annual operation oost will be about '11.u million. All financial 

data are given separately for the produotion of turbines only and for the complete 

production of turbines and alternators. 

The recoassendations of this feasibility report are as follows. 

"1.  It is recommended that a plant which should meet the requirements 
of the BCD countries for hydraulic turbines as well as hydro-alternators 
be set up. 

2. The annual capacity of the proposed plant should be sir hydraulic 
turbinas and the corresponding number of alternators alone with the 
neoessary equipment, lach of these turbines being to cover the power 
range from 250,000 - 30,000 HP. 

3. The working oapital of the installed factory should be on a higher 
scale as the annual capacity is low in terms of number of units, but very 
high in terms of produotion cost. 

Therefor*, during the time of production, a considerable amount will 
be devoted to manufacture. 

4. Profitability alone oould not be regarded as the main criterium 
for the** type* of project*. However, foreign exchange saving* and the 
indirect benefits of the projeot to the region appear to be more important 
factor* in any final decision. 

5. In view of the sise of the demand, the hydraulic power potentials, 
availability of the raw material and labour, oif oosts and the statu* of 
the baaio and auxilliary industrie*, it is reooamended that the projeot 
should be located in Turkey. 

6. The installation and the bringing into operation of the factory at 
full capacity will take four years. Therefore, the partners should cone 
together and deoide upon the installation a* soon as Possible. 
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7. Lastly, we would like tc mention gome of the advfUit^ee that could be 
available to the entrepren ur for the production of hydraulic turbino« and 
alternator* in the iiCD countries. 

(a) at least tan years  sales ¿ruarantee, 

(b) the possibility of purchasing modern machinery at a 
reasonably low price froni certain   Airopean turbine 
manufacturers which are xn the process of rilosin* 
down, 

(c) the possibility of manufacturing  in the same plant the fates, 
valves, pressure pipe», etc., roquired for the uyiro-electric 
power BtationE, as well as pumps,  pressure vessels and other 
similar products for which there is a substantial Impend  in 
the RCD countries." 

B.    evaluation of the Project 

This pro.iect is among those uhich ara best prepared,    AS it xs explained 

in the market survey of the project, none of the RC^ countries by itself has a 

sufficiently large demand for heavy electrical equipment, h/draulic turbines and 

generators but taken together, there is a large market for one capacity, on a 

minimum economic scale, to be established 

The national policy of rapid eoonomic development, particularly in the capital 

goods industry, indicates that this project is in line with overall economic 

development in the RCD countries.     It should however be noted that the tank which 

was entrusted to the Turkish consultante was related to hydraulie-turbines.    The 

feasibility report includes a study and proposed production of hydro-turbines and 

generators. 

Referring to the market study in tho feasibility report, \m oan approve the 

method used and the main conclusions with a few remarks.    First of all,  the con- 

sultants use the available material  in the tarée countries and take out the main 

data.    However in planning electricity demand, some additional n¡. thod is normally 

used to justify the future demand for slectrioity, at for example, the pi earning of 

trends of increasing consumption by sectors, based on earlier trenas.    There is 

insufficient data in this report to justify the share of hydro ana thermo 

resources in the total production.    There arc no data regarding the main 

oharacteristios of the quantity of accumulation in any river basin.    There ara no 

data on the annual working hours of hydro and thermo plants.    Therefore, wo cannot 
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tata* 

tèe ittMttf« of hydro-therao pomr production, altaoufh we airee with ih« 

li«. 

o« tlM oapecity of tarbia— ead <«e ah—Id life« to —ke • f— 

lar«. 

1. UM rol« of WMAi «»A« hydro pot—tiale Mid requlrea—ti of aaall 

le »arala— la UM rarioa if ovar —ti—to«.    It li true that 

aal1—ale hydre pat—tuia played * eo—iderafcle roi« la urea« 

la latta« la tao Ifth mi tèa hefiaaiaf. of the 20th e—tury, Wt 

pataatlala «ara éavalaaat arar a parlad of * hundred yoera 

(UM —Hila« of aar* da—, wiere, dyfcea, ete.).     *«m the— aaall- 

aealo la/ira pot—tiala ha— loot tao ir iaport—ce aad «eat of thee« 

hpdae eiootrle pevar plasta aro elea— da—,    naly la eailti-purpo— 

pre J—te, «hare areauatl- of el—trieal and —oh—ioni power will ba 

a in—dan tank, will UM utlliaatloa of the— eanll-eoal« hydro 

pataatlala te profitable la tao »D ra«i—. 

I. 9JM aaae applico ta UM aedi— aaale —ite of hydr ulic turali 

UM eaat of eaarejr predto—d to larga Uiorao —Ita la aav already ae 

la« UMt it la invocai hU te utili— avail hydro pot ont Uli. the 

«ill aaae— la ell UM HC8 ae— tri—, anialy in Ir—, «hare «tili—ti- 

ef aatural f— reaeara- i« — ly 1? par o—t et pre—t. Ifcia, oomtiaed 

vi Ut I ai I Uli il flaa—lal aaa—, «ill affaet the total area—ti— la UM 

K» Jelat —stara pi—t. 

fla UM other hand, UM etndy la not aapplyUaj any data — the 

of —latta« hydre»lio turai a—,    thle «ill ha— a p— iti— 

m nreduett— iirajra— n of thie KD jo tat —atare plaat. 

4.     «M al—t avenid preda— fat—, —1—a, pa—to— aal at—1 

líala« tw tan—la, 9%:$ — fi-a la UM fe—ihilíty rapert. 

*,. fhare le aa «ajad avnyj—ti— — ha« ta are duci hydr—lie altaraatara 

la thie plant* fea predai ti— of hrdr—lie turala— with altaraatara la 

aaa plaat la 

). 
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1 
It la true that the turbine manufacturers cannot depend only on the orders 

received for turbines, but alternatore will not solve this problem. Other kind, 

of product* for the ROT) joint venture plant could be a;cial propeller pump., 

reversible axial jropellor pumps (or other large pumps), large valves and fittings, 

some heavy welded and turned componente and parte for other kinde of industries, 

ate. (To get the best utilization of the biggast .nachine tools). 

The data about the Skodaexport are wrong. Skodaexport is only an axport 

organisation; the plant for hydraulic turbines is the CKD Blaneko which is 

now only producing turbines with accessories (gates, valves, etoel structure«), 

but also heavy machine tools (vertical turning and boring mills). 

Regarding personnel requirements, we observed that the produc ion of hydro- 

turbines and generators is n->t the standard type.  *ch pover plant - due to 

specifio topographic conditions, water supply, etc., - rom ires individual drawing. 

for this reason we propose that a special drawing bureau should b« established, 

this requires a larger number of technicians and enfinole than stipulated in the 

report. 

As far as the total investment is oncorned, it seems to us that the s >aoe 

proposed for the production of generatore is too small. The space foreseen for 

turbines is 30,000 n2 and 10,000 m2  for generators. Although the space for 

g aerators oould be lower and nome facilities in other constructioas ooule be used. 

we believe that a minimum of 15,000 m would be necessary for proouotion of 

generators. Nothing i» clear fro«, the programme about the tssting room for turbines 

and generators. It seen« that the testily ^oo» on vibration of ¿>ren<»rators is not 

foreseen. Taking into account the above and some other observations regarding 

nachinery, we are of the opinion that th* total investment of ^-3 million for 

this project is an under estimation. Me believe that the minimum investment should 

be about '-30 mil Hon for establishing such production eepacity. M«, ^M  alto llk# 

to remark on exploring the possibility of reaching an eoonouic soaU and a hi**er 

profitability in the production of generator« only. Hie expansion of the proeuotioa 

of stew turbines should have been analysed. We believe that it would brine •«•• 

profitable results. 

are given in rough figures and we are unable to make 

"e believe that the total value of sales is also under 

The operational 

thorough analysis 
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«stInated.    Tile sale of turbin«« and generator« o«nnot b« approved beoeuse ih«r« 

ar« no data on ahnt additional eouipasat i« delivered «long with turbia«« end 

generators.   Our r—arks regarding the total investment and naie« will ooaceruantly 

aff«ot the data on profitability,    n«v«rthel«««t this factory could itili b« 

profitable and w« oould approvo th« main conclusions regard in** the profitability 

in this feasibility report 

1 

C. «naral Obnnrantlan« ramrdla« Projet« on Heavy  loctrloal   Glanent 

Under project lo. 4 (Rotating   leotrioal Machinery), No.  5 (Turbo-0«a«r«torn), 

Ko.   11 (Boiler« larga «lied), and no.  12 (Hydro-turbine«), we disoueeed the 

situation in th« KD oountrl«« relating to demand *nd futur« reauireaente of «uoh 

equipacat.   As nil than« projaote deal with the production of ««julpaont for gan«ra- 

ting electricity, as are of the opinio« that one suaaary and «on» additional 

analysis on the tan ani and production of nuoh   ruipaent in th« KD oountnee «rill 

b« useful.   To onapl«t« tit« produotion of h«avy «leotrioal e<niipa«at 

and «on« hjalii ni unanimi equipment should be added. 

M« ball««« tant «uoh an approach oould contribute toward« KD 

1«« would like to point out ««a« of th« figuras and important facts in th« dsaaaaei 

«ad d«oi«ien anting of the KD oountrie« for under tas in« a detailed feasibility 

report for the production of hoary eagtnaaring equipment in «a« KD Inf ion. 

Tas ranuirenanta of henvy engineering equipment depend «a the pre «action a 

oon*<aapti«n «f «lentrieity.    It is ast naeanaary to explain the iaparte«ne of 

electricity for any oeuntry.    However, it is nao*es«ry to imp h «si se that the 

duo t loa of el eotri olty «ad par sanità anaaanption in all th« HCD oountriee i« 

very lea.    It is nine necessary to emphasise that the e is no puosibility »f ga*U«f 

electrioity out«id« tas K!) aajioa.    obeenring the production tread in th« KD 

oouatrle«, «s w— that it «as relatively high aad oanstant in the past few yaara. 

in Pakistan 1) par ««at, in Turkey about 12 par oent, and in Ira* 20 par oaat.    An 

far tas ««tefataatlea nf requirement« of «sjalpaant it is teoeeeery t« haa» ta« total 

preaaetian ant aaara in tas proda« ti en of hydro air tharao rnanurow.   «• ««tiaat« 

«an f«ll«ataj total nu nanti— for «nah of tan KD oountrie«. 
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Irisation of th« Total niootrioity Production 
1W   i TUMUL 

1 

Year 4   Total 
10   KNh    m 

, hydro 
10    KWh     *     Kw 106 KVh 

Themo Nuclear 
MW      10    KHh MH 

1967 6167 2150 237c1 5H.4   7» 3797 61.u 142c 

197? 11400 mo » 000 7C    I800 Ì40O 3^   ?1 s: 

1977 20700 6900 14100 68    320C 6600 ïn    370'. 

1962 jéôoo 11900 24300 66    5800 94OC 26    5300 31i» «      800 

1987 62900 18700 3050O 48.5 7400 2370c 3b.5 9500 8700 13    1800 

Our estiamtion on the «.bove table differ« «lightly from that proposed in the 

feasibility study on the aanufacturiiur industry of hydraulic turbine« due mainly to 

two factor«. 

1.      M« are of the opinion that the production of the therwo potior station 

caMot be decreased an rapidly as stipulated in the feasibility report,    instead 

of the 20 par oent share in the total production we should assure » share of 

30 per oant up to 1982.    Although Turkey has considerable hydro resources, 

the investa»"t in hydro roaourost is very high;    therefore the use of coal 

for the production of electricity will be higher. 

2.      The second chance is  ia osanni an with the nuolear rwwiwv*», 

ws boli««« that a oountry like Turkey (rioh in oiassioal energy reeouroe«) 

should not install a nuclear power station until 1977 (as proposed ia the 

study).    Ws a—uns that it eculd ht eptablinhad by 1962. 

hagard inar the rasi aanwal dan «art for the instai Ut ion of the Mf, we have 

, on the hasis of the above table, the following analysis for a period of 

five 
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JMtailrt WW for « S-jr-r 

ferio* fetal 

106M Bfh 

Hydro 

m 
Ttimwmo 

fetal NH 
AaMially 

1972-77 9.300 3000 6100 1400 280 3200 1550 315 595 
itn-st 16.100* 9000 10200 2600 5» 2800 1600 310 840 

ifta-ir ai.loo» 6800 6200 1600 320 14300 4200 850 UTO 

fctli to 

few fetal IOSMI iMUilai m 
feti«* 

W TIM 2840 748 151t . 

im f?*> IT8T 102« 1760 - 

tf?5 IJUO 3657 1477 2110 - 

«fio tflt) 6936 *90 3016 - 

«•9 35674 9600 4640 4890 480 

«O9 Mi T fetal 

t9fO-T5 •940 

6363 

13490 

13 

10 

10.5 

730 641 146 134 HO 

2370 906 474 180 494 
1000 1100 toe 840 440 
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Iran 

Year Total in 
IO6 KWh 

Installed 
MW 

Hydro 
m 

Thermo 
MW 

Nuclear 

1970 6600 

1972 105OO 

1975 16600 

1980 32000 

1905 53200 

1550 

2450 

3900 

760*. 

12600 

650 900 

1050 1/100 

1650 2250 

2800 4800 

4800 7300 50c 

Total incr«— of production of eluctriciUr and inatti led W in Ira» 

Taar Total 
1C6KWh 

Avara«« 
iacrcaee 
 *  

Haw Hydre M" 
Total    Annual 

Thermo MW 
Total 

Aanual avorac« 
inorane« >W 

1970-75 10000 20 1000 200 I350 27c 470 

19T5-80 15000 12 1150 230 255c 517 740 

19*0-89 21200 11 2000 400 250Û 500 900 mi 500* 

of inatallaá :cm i'Ezmi 

Period Hydro 
Palliatali   Irmi Annual total   Turkey   Pafciataa    Ira«   Annuel total 

1970-75 Mo 14* 200 626 315 134 270 720 

19TV«0 520 474 230 1224 320 180 510 1010 

1f80-«5 370 200 400 9K) 850 240 500 I59O 
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On the basis of the aforegoing total requirement» of the installed MM, 

separated by hydro and thermo roeourooe, w« C«I make a rough et tina te of the need 

fcr tt>< ••«.! 15 year« of the number of generatore and turbine« for the RCD Ragion. 

It will only be necessary to establish the standard type of turbine and generatore 

regarding power which will be in our forecast. W# agree with the proposal that the 

standard steam turbine« and generator units should be of 100 and ?00 MH. Por the 

hydro power «tation we believe that varioua generators ranging up to IM would be 

required, and for determining the nunbar of hydro-turbines and generators we «hall 

calculate with an average of 100 RV. 

On the ban is of the above we oould détermine that the average requirements of 

turbina« and generators would be. 

Period Annual requirements 
of hydro s«ts     Number of thermo •eta 

Total 
number 

1970-75 

197V») 
19*>-ê5 

( 

12 

o 

11 

17 

17 

We oould noe some other m«thod to arrive at the total requirements.    The 

s isolent method is through the planning of the future demand baaed on the moat 

reoeat average increase of produotion of electricity, aaeuming the proportion of 

hydro-therm» reoouroe«.   Moreover, it is neoeasary to agree on the annual working 

hour« of the total installed oapaoity in 1 Mro and thermo plants. 

On the basis of the last reliable data we oould oalouiate the total production 

of energy in all the RCD ooustrieo,    for 1971, ai boto« 24.6 billion B*.    We have 

already discussed the averaj« increase of produotion in Pakistan and Turkey wèuuh 

will he 10 - 11 per ©ont and 20 per cent in Iran during the next few years and 

12 per sent Inter.    Supposi»* that the average increase in all the RCD countries 

until 1973 U wly 12 per oent yearly and later 10 per eent yearly, the RCD 

will have the following increase of KWh yearly. 

Period rvh 106 

1974-76 3.7 to 4.0 

1977-60 4.5 to 5.5 

<9*0-A5 6.0 to fl.O 
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4i tlM tesi« of our calculâtioa we cm foraeest that th* it ruotare of resources 

will not be «tabi« ovar «hit period,  but it oui resoti the relation of 45 Hydro and 

55 1t»*no resources in the asxt 13 year«.    Using the seme persnoters and étendards 

for hydro and therm© sets (1IO-200 w for therao and an averv« 1ü0 HW for hydro) 

we oone to the sans auabsr of retirements of turbines and fsnerators in the RCD 

Ragion M already stated earlier. 

RosjuArsnants for transformers are usually twice as hi«h M the installed 

4»te.    Ulis «SSM that if a total annual lacrease of about iyx) -  2000 of 

installai Ms is in the RCD countries,  there will be a need for about 3600 - 4000 

Was» trenaformers, which justifies a larger production unit for transformers. 

In all the oaleulatione of total requirements, hifh quality production suoh as 

Measuring instruments end large forcing; and cast in« parts wore omitted as they oan 

always be ordered froa abroad. 

We oould oonolude that there is a large narket for electrical power eejuipnent 

in «he RCD nari on.    Proa the techno lngioal point of view we should like to 

that this production unit be «s foll< 

1. Ins production of s teas and hydro-turbines and other related 

ee^iansnt ineludiag the production of hydro-mechanieal equipment. 

2. In« produotion of stessi and hydro-reiterators and large electrical 

notors. 

3. 

4. 

Ine produotioa of large transformers. 

Ins pr anuo ties of boilers and related equi] 

stations. 
t for stesa 

Ins produotion of othsr »lsstro-installed shipment is not included as this 

iten oould be supplied fron any esistine; factory with productian of eleotrioel 
installati*» equipment. 

We nay ask ourselves if the establishment of a produotioa of heavy electrical 

equipment in the RCD derisa would he teohnically and economically feasible,   as 

far as dsmnmd is oenoemed, ss already disousssd above, tfcors is no doubt that 

thsrs will be a demand for 1C - 12 turbines sad fsnarator sets yearly and that this 

production unit san bs approved fro« the esonsnio scale point of vlsw.    Pram the 

technical point of view, all the RCD oountriss a^e already in the seosnd state of 
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laéustrialieatioa and suoh production with technical aeeiatanoe, license or a joint 

venture with for«if» fin», osa be established. SOM capacity already exists la th« 

•CD Ragion on alaost tha sasx technical levai. Son« oth«r developiag countries «uoh 

as leaail, Argentina, Mexico, 4ypt, India ara producing, or ara about to produca, 

esulpaeat for electrioal power atationa. 

If m  taka into oonaidaration th« aavinf of foreign exohaage contributing to 

tha national laooas, eaaloyannt, etc., than there ia BO doubt tant estsblishins; 

aroéuotion of hsavy elaotrioal équipaient will be very profitable to the eoononio 

it of all tha BCD Regioa. 

He believe that, although roughly explained, the above data favour eatabliahiag, 

M poaaible, a joint production of heavy electrical équipaient in the RCD 

la 

(•> 

<•) 

lualea wa should like to propose. 

an a first atap that ta« KD eouatriaa, with tha teehnioal 

assistanoe of UWIDO and ooasultsncy firaa, prepare a detailod 

ani bankable feasibility report.   All economic, teohnioal and 

locatioaal asascta eaoula be snalysed ia thia resort.    411 

•lessata naeasanry for decision by the HCD eouatriea aaould 

be iacludedj 

as there alr«aáy axieta (or is uader conatruetioa) ia the ICD 

oswatriee sana oapsolty suitable for srssuotioa or o o sparst is« 

la this field, we propos« tant these eapacitiss be analysed for 

their suitability for oo-operation la ta« prsauctlsa of heavy 

eleotrioal «fuissent. 

», the ICD eouatriee should agree ia principle to partioi- 

pats ia sash sa uadsrtakiac withla the franework of th« »CD sad to 

establish olese osntast with sarisus production units, provided the 

priéaetias salts are eo tabi 1 shed ia all KD oouatries.    tana othsr 

aessurea frsa tha • eoa saie psliey psiat of view easuU be tabea by 

all tha KD oowntriee.    Othsr priacipiee of KD trais ahsuld be 

L, psrtisularly «hsre prise sad quality are oonesmad. 

i, th« KD oouatri«a and future produoers of thia 

esulpaeat should solva ta« arabisa of osaaetltivsasss retarding 
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orodit facilitici.    It il known that world firm tell  large 

aaounts of equipment under medium-term oredit facilities. 

So»e credit facilities should be provided in selling 

équipaient within the PrT) Repic-*. 

(d)    The Turkish feasibility study on the manufacturing 

industry for hydraulic turbines is a good study and we 

should like to suggest that this study bo a starting point 

and a basis for a future feasibility report on establishing 

the production of heavy electrical equipment in the RCD Region 

as proposed above. 
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CHAFTSn VII 

IDENTIFICATION OP OTICU CWINEETIING FIELDS 

SUITABLE mi CO-OPERATIOMAL ARTiAMGSi IWT > 

1 

The 12 project« which analysed in the previous Chapter« cover only part of the 

engineering industry in the ¡(CD region,    lome of the aforementioned projecte are 

related to the existing plante, others tc the new projects under construction.    The 

existing oapaoity in engineering fields pivea much scope for oo-operational 

arrangements and for an agreement between the RCD countries.    Unused capacity in the 

engineering sector (explained in Chapter I,  item 3),  and the question of efficiency 

and competitiveness on the market in »any of the engineering fields    indicate larger 

possibilities for co-operation.    The implementation of a national policy and further 

development in some of the engineering fields also depend on greater co-operation. 

Bearing these factors in mind the UNIDO experts submit herewith a short 

summary on the identification of some new fields for co-operation among the RCD 

countries«    The approsoh is basedt - 

(a) on the existing oapaoity of the engineering industry,  the use of this 

oapaoity, exoess capacity, etc. 

(b) on the teohnioal connexions, suitability and inter-relations 

ajiong the plants; 

(o) on the possibility of eoonomio advantages of a larger market, 

eo-operation and specialisation, 

(d) on an improved supply of intermediate t,ooda, spare parte in the 

I* D .aerfcet, on newly set-up specialisation, cutting down a wide range 

of product« in many engineering plants and increasing effioienoy sad 

competitiveness in the market, etc 

It is mot our intention to make a study of each factory end of sash product. 

\H would prefer to identify new fields in relation to those groups of products 

whioh are most numerous in a given field of production.    A further study will be 

based on a product-by-product or factory-by-factory approach to oo-operation. 

As far is the available data and time permit, we should like to identify the 
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following new fields as being most suitable for co-operation in the Heavy 

Engineering end electrical 'equipment Industrie», although we are fully aware that 

there are other fields suitable in the   iCT; region. 

f   !• Agri oui tur i,l I aohinery and Ijjquipmr it 

The agricultural sector ia one of the largest in the economy of all three 

RCD countries.    The national policy,  as stated in the    i ve Year Plan, stresses the 

need for faster development, moderni tat i on and expansion of mechanisation in thia 

sector.    On the other hand, eaoh of the RCO countries ha» a tradition in the 

production of agricultural tools, implements and equipment.      During the last few 

years, many new capacities for production of agricultural machinery and equipment 

have been developed.    These include the production of tractors and to a lesser 

extent,  combine    harvesters.    In the Preliminary report we referred to the situation 

regarding the production of agricultural  equipment in each r¡0D country,    \dditionallyj 

within the  ÌCD region there are approximately lOf.OOO tractors of various types. 

The annual detnend for tractors during 1>71 was approx.   ¿»5 »(XX) to 2>-¡.<\*   with domestic 

production »lightly below this demand.     Non of the   ;<'D countries has definitely 

solved the production of diesel engines  for tractors.    There is a similar situation 

conoerning other agricultural machinery such as cultivators, harvesters and other 

tractor accessories,    '-'e are of the opinion that the present stage of development 

and the real    ituation in the production of agricultural machinery in eaoh country, 

urgently requires joint co-operation baaed on a division of work, production of 

components and uses of excess capacity.     It is normal that the production of some 

agricultural tools,  animal-drawn implementa,  tractors and tractor accessories should 

be organised in each of the WV c arntrie:. ,    /agricultural  machiner" oontain many 

components and parts wttioh are not complete]y produced in any of the RCD countries. 

"e have already Mentioned diesel engines and this subject is discussed under 

Project No.  } "Diesel T3ngines",in previous Chapters,   There are also some components 

for diesel engines such aa pistons and rings, orank shafts,  connecting rods, 

electrical equipment,  forged partb, whioh can be organised under agreement between 

the countries.    Usually the produotlon of such components all oyer the world Is done 

by    specialised firms and delivered to main producers on a sub-contracting basis. 

As a production oapaclty for diesel engines oouponents already exists in the RCD 

region, sub-contracting arrangements would be suitable. 

Airtherniore,   there are other major traotor machine parts suoh as gear boxes, 

transmission oases,  rear axle eases, t;;eare,  clutches, pumps, dynamos,  filters,  etc. 
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for which a capacity also exists in the UCT) countries.    Each .(CD country should 

have its own assembling and production plant for tractors,    Co-operational 

arrangements mutually agreed upon on sub-contract ine basis between the main 

producers of trac toro and specialized firms for production of pistons etc.,    would 

be suitable and advantageous to the contractors and the three countries as a whole. 

It is necessary to emphasize that some of these components require a high 

standard of technology, highly qualified personnel, and machinery.    These components 

can be produced economically in l.-.rge quantities.    At the moment most of these 

components are imported into the   îcn countries. 

Co-operation in the production of agricultural machinery requires some regional 

standardisation.      *Yom time to time contact between the main consumers and producers, 

joint research and marketing, etc.,  is advisable.    Co-operation on a regional basis 

in this field is carried out in other regions and we are convinced that there is a 

bright future for oo-operation within the RCD region.    Co-operation will contribute 

to-.a/ñ;. solving many problems on the produotion of agricultural equipment in each 

RCD oountry.    A further study by specialists in the produotion of agricultural 

machinery is strongly recommended. 

7  2. Haonine tool production 

As explained earlier, each TICD country has a produotion of machine tools of 

various types.    The production is organised by several private finas in all liCD 

oountries, yet each of these countries has a large modern plant for the produotion 

of machine tools:   the !¡KEK firm in Turkey, the taohine Tool Factory in Karaohi, 

Pakistan and the I »achine Tool Factory in T :> J IZ(  Iran,    Within the RCD region a wide 

range   of machines are produced, such as lathes, milling and drilling machinas, 

grinding maohines and others. 

Sven so,   tha domestic produotion of maohina-tools cannot meat the domestic 

demand.    On tha basis of an estimation made by VPIDC Pakistan,  tha import of machine- 

tools in 1970 MM as follows« - 

- 1.100 

600 

- 1.500 

- 1.730 
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in diacuuai;>n wit.   f^rei,,n rej.,re.* r.t. t i   . ;ï  j   j   >ti  u^anin,,  ¿icok*  •••   pr» ««-nt 

<>n    he market,   we discovertd  thxt  in  apite of the  increase in domestic  produci ion 

there is a  larr«  stock  and «'apply  oí   inportml machine-toni«,  «oi#ciaiiy  irto   iru, 

It  •«•mo  that   the do. .«..tic pnou ía  not conpetitiv« to   t.»»«  imported  pricf, 

On «xoninine the production pro,;r J.*..U  01   i^r,:* laciorit-s in the  .n:'> countries 

we  observed that te rai%e   >f various Machine-tools  i« very *H'!,     Thus,  for 

instane«,  îTCTir  in lurkey produces 8  different   types  of lathes.    The    nchine-Tooi 

••'actory  in Tabriz,  Iran produoea -,   typet; of   trinders,   ? types cf  centrai  lath«« 

etc.    The private fini  Liantt^illa 'In^ineerin^ Company Pakistan produca« about 

ln  typ«« of lathe.s and several types  of drilling machines.    The Landhy   :acnn«-Tool 

factory n««r Karachi producen several typeu  of lathes,  Milling machines, etc. 

The production of ¡.lachina-toole   íB considered  IB the i.ioet complicated and 

8«riou« undertaking in any country.     In de^elopirv: countries ui production is 

usually organized under license and with the assistance of foraigti firws.    ilii» is, 

also the cate with the  ÛCJi countries  whnre we can observe  a vt¡rv  lar/ve co-operation 

with the d«v«lop«d countries in thi« particular field.     Specialiaati on in the 

production of machine-tools over the world i3 far toe advanced and many of th« 

factories are only producing a few types of machine-tools.    The available date fror 

some European firms confinn the ¿;ood  results  of specialization,  of improved quality, 

of the better use of capacity,  efficiency of production and e ripetitiveneBs on the 

merket.    These are the most ««nous  problem«  facing the machine-tool  factories in 

the HOI countries, particularly thos« newly established ones;. 

There is no d ubt that co-operational arrangements b«tw en the RCT) countries 

should include trade facilities, standardisation of machine-tools division of work, 

specialisation,   joint research and market analysis.    Furthermore,  a joint ventura, 

licensing arrangement«,  and oontract« with foreign firm« will contribute to a 

faster solution of th« existing proble s of machine-tool producers in the RCD 

countries.    Problems auch as overlapping of programmes b«tv;«en old producers,  Mainly 

private firms and the n«wly e«tabli«h«d 5tat«-own«d factories can also be solved 

through co-operation and upecialisation.    Competitiveness with imported machine- 

tools, particularly future programme)..; of <'«velopment of production in «ach .{CD 

country oan also find solutions through these arrangement«. 

in our contacts with th« managers of large plants, w« found that they fully 

agreed with us that a wide range of production of vari out types of machine-tool« 

and lack of co-operation are two factors responsible for the low use of capacity 



hl* CM«« me low o<**aetlti vaneas with feren» T\t*m.    «*• «ho«M like %P straee 

th« importane. 1    «kl« fiaèd by pv»'¥ sasat«! attorno«  te Joint ventares tad  j«|at 

ventitré* with foreign firm,    "tret of all, oc «aaraUon  tn this doctor «tth foreiga 

firmo lo on o long-t«r«i booio Md should halp tho d< «atte firn   V  keep peee wi»,i 

nodera technology and  attain,      o belitvs tkMit within tho ,«.•< re* ton arrange   «io 

between Urea producere Ilio the Taarir   tohli»   **iUnw,   lanche*  'anilina Teal 

"aotory,   :XX' and »CO and foreign fimo wo 14 e« w    tévwtagooui for tho .¡0I> 

producer«.    Agrsaaaat hy tho Min «CD producer* rogarti*   «arnet,  asociali satloa, 

ote. would orín« lor«« borrito to tho domestic on« foreign partners in sue« a joint 

venture.    It lo not nao—«ry to «einheaise th« aecassity on« tho ottoni«« ban« fit s 

of ouch arrangements in this oootor,  except that,in thi* ftoid tho -irTunji—M1« 

should have UM «pacific oaerecteristios and bo organised within eeeh country 

within th« RCC rafia« aa a wholo, and with dowostic t%nd forai** fimo at larga. 

A detailed study by «medalists m machina-tool* ehould include inatn producers ao 
a necessity for praetioal co-operation. 

iocording to world experience,  tho autontotivo industry it    ho moot aultablo 

for various co-operational and •ub-oontractina- arrsngsmants within a country and 

botwoan a group of countries on o racional basis.    All  <CD 00 ntries bava larga 

production and aaannbllng wits for various typee of automobile«, trucks, bus«« and 

thair ooaaonant«.    float of thaae production« aro or^aaiMd on aaeeial HIT anj sai siila 

with foreign fimo on tho basis of lieoasing joint vantar«« or co-operational 

arrsngaa an to.    It is di ffi oui t to understand why thara la only a liait«d number of 

•ub-eoatraoting arrangi« inte within «aoh iîCD oouatry and nono ajsong tho BCD ooumtrlee 
la thia flold. 

»a largo nuaibor of oompoamt« which balong .0 varloua typ«« of Indue tri«a 

(fraa aatalurglo to tastila product«) are vary suitnbl;  for Joint ventures in th« 

automotive field of production.   On tha other head there are many production unit« 

in «aoh RCO oountry whioh already produce various noaaononta and parts for the 

automotive Industry, son» of whioh are auitabl« for specialisation, high quality 

production and masa production of certain parts end ooaaonants for the automotive 

industry. Unfortunately, efforts made by the í aohine-Tool i%ctory in Karachi for 

gear bota« and produoere of wheels for errs from Turkey ware not vary oueoessful. 

Wa ean undoretand the reasons way «aoh oouatry wishes to have ita own 

produotion of private oars, trucks, bussa   sto.   whioh ar« economic and aon-eeonomio. 

1 
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«Miiwlit, * .' ••'âit'ry -f •»•«•» «• ' rwi n i< >lre-«<iv i »*i'|iti, **>• »it<*otive 

,MiM*rv but th» do*-« »tic _o«t«*' m \hm v in« -if r-ro««*' « t »*w i-« '»Hi I «< !* »• 

*h#   lnlwtinf      f   •-.. h   o *•»»»< try   hr*W***«r     '      iHrr«»,n..*   tit»   <lon««tt      v*lwe   %dd»d, 

•"**• for»^'*««  f 'f  fui-*r»   »r'xliê««»! <n •     *»rif«<i      «or a*  «  m  Ir»«  *• *• foli  w |. 

JLläOUL ia 
P*s*«sy-«r   ear:« 

?*u*«e -i««*     ini-'u»< 

Iruoks 

it tee 

11. 1     -  '    ' 

IV.     >• 

11./" 

v;.tH t' 

ft  »i point It«« tc trv wd ««pUin the ft< urea tor   th« ¿«tn*nd of paa»«n£«r 

car«,  llrht trucks,  dumper truofcs,  w*n*,   tuses  <JI¿ .'ira-b\<je«.     iW  1er Mid  i>» 

steadily froMlng.    • fi account of the lur^f  '«rritorj  of eaol.   >0    country,  a fast 

•oonomic »evclopment,  which include a higher standard  oí   lian    and modern 

transport faciliti«»,  M« can for«»«« a   urh dewand  *nd   i pro«p«roua market for 

v«hicl« transport equip*«nt.    Th« tienda vf demand jf transport equipment in th« 

iC countries ia hi#h all over th« wi rl ' and will continu« te  increase.    Th«r« ia 

no doubt about th« prosperous d««folopniont of automotive industry  in th« RCP oountnee. 

Th« quootion is how will  these industries be efficient with th« increase of domestic 

valu« add«d and Meet competition on th« market.    Th«r« ia not the »listest   ^ubt 

that th« lare« framowork of   <rVl ce-oper%tion and sub-contracting arrangements in 

th« automotive industry i« on« of th« po«*ibilities for solving thie cruestion.      'e 

reooanend th*t thia co-operatior  atnrta :     tho production of diesel «naines for 

truck« and busos and «tend to other parta.    Th« main component» like motora 

(diesol and gasoline «n«xn««) ar« importad (an ;.n snd produot or aa parts for 

a»»esbly) but th« production of th« frame and other construction and mechsnioal 

part» oaf» b» emecuted looaliy.    The production of gears,  tmnswieaions,  rear amies, 

clutohoo and othsr mnohine components has »tarted.    The oap¿city for production 

of wh«ols, tyr«»,  filt«ra and similar parts also exist* in the '"O   region.    Som« 

capacity for production of pistons, and piston rings,  sp*rk plufc«, electrical 

equipment and fu«l injectors and vehicle instruments are »lso under construction. 

As a first »Up,  th« RCD Secretariat and th« «esiber countries should initiate 

a »pedal meeting of r«pr»s«ntativ«» of main produo«ro to dlaous» the possibility 

of mutual oo-op«ration.    Special expert    frroupe ahould prepare a detailed 
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m the »raineuo« m th«  autemtttve rnu, em be moitié* m ttu» analyiis. 

?hrougt>  th» propose    n-operatlottai *rr«ngowi»nt probi«*«» »neh «e supply of material, 

foreign each*,,;« »hertag«,   u«« of capacity,  rmrk»t  11« ìtitiwi cm certainly t* 

4. 

In the     : ' re* ten manjr "»stiviti«« haw d«velop«<l us in* varum typ«« of 

earth moving equipment:  agricultural and irritation works in each country,  road 

constructions and    th«r constructions whteh require bulld;r«r«,  loaders, «»oal.itor«, 

•te.  ( rubber tyred or orewler typ«) and also dumper«,  steamroller», concret« misara 

•te.    Thar« is no industrial production o   th« «oat important typ«« of tais 

••julnmwnt (esoept steamroller«, conor«t« misers and dump«r«). 

UM total import of «erth-woving meohinery and equipment in 1 >67 was about 

f loo mill, sué is satimetsd to b« about k 1V> «ill.  in U70    in ROD oouatriee. 

3os» of tbs new factories, liks th« Arnk   aohin« Building in Iran, expects to 

proéuo« sons eartlMaovlng equipment suoh as bulldosers,  loader«, parts for graders 

and other equipment, also vibratory roller», asphalt laying plants, concret« mixers, 

etc.    Turkey is also producing seme of the rubber-tyred earth-mioving equipment 

(¡XIX firms),    i'netoriee in Pakistan (Taxiila and Karnehi),in addition to th« 

oapecit.y in Arak, eejt produo« son« of the «arth-«toving equipment, particularly 

cospomaat» of earth-moving equipment.    In Iran there exist« a capacity for dumpers, 

in Turkey f':r  • nnr*t< Mixers, «tc. 

A large demand and a huge import of earth-moving equipment can be foreseen 

for the future, 

We should like to suggest that the production of «arth-moving equipment should 

he organ i «ed in the RCD region on a oo-operational basis with the existing firms 

inveìved in assembling or prodvotlon of thess items.    As the production of suoh goods 

and particularly the market are »pecifio, we should like to uuggest that this 

production be organised on the oo-operation or joint venture basis with foreign 

firas.    Furthermore, we propose that domestic produoere should maks more detailed 

atuáy of their own possibilities and feasibility for oo-operational arrangements 

for the production of some of this equipment, sspecially some components in ordsr 

to out down th« high foreign oontent in this field. 
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flit firM in tai« ri«ld of production should reuest  lioen««« me  joint 

vNtirt imMfMNti with ferotaa firm« who would pay du« ragard te th*ir preeent 

situati«« and would eeeapt th« MSlmu» UM of do««.ti    oap&city,   materiel and 

other fMOtfCM.    It is »dviMele,  th*'. th« doM«tic pr action should tw limited 

at first t© MM typ« of rubber-* rr* «>ctu^ ^ »nt   wi orwlir \yr« «arta-MViag «tuipMnt, 

whil« etktr types oould M imported for th« it»« Mine.    Contact «Mag «sin producers 

intoTMted in production Md oo-operatton ot earth-Mviag «quipMat should M 

••tabllehsd immediately. 

7   5. »Kaffir for Promenait« lady m 

In «11 the ncT ©ouatriM many industrial branche« «uol  M th« food industry, 

•ufar,  textil«, o«meat, printing and oheaioal industri«« hav« bwn developing. 

Th« oonmon MM for thl« industry 1« th« prooeesiag industry.    Th« large import of 

laaohlaery end equipment for «hi« industry on M observed from statistic«.    On th« 

other hand doawetlc firm« do not us« thsir capacity.    One«,  metal workshop« u««d to 

produo« SOM «par« part« and aimpl« maohinory for vari ou« branch«« of industry.    Th« 

•ufar industri«« «%art«d to produo« machinery for their u««.    SOM of th« fina«, 

aft«r first attempt« to produo« «uoh equipment and positiv« rosults, bought foreign 

lioonsos and established a eo-oporatlonal agreement with foreign firms for th« 

production of such equipment.    Th« d«mand for machinery for th« proee««ing industry, 

specially in seta« branoh««, is constant. 

All thos« facts make up for a suer-sas ful d«v«lop»)«nt of naohinory «quipnont, 

particularly for th« t«ztii«t sugar, oonant, ohemxeal plants and nining.    Th« large 

heavy MOhanioal f *torlee Ilk« th« MM.   a Turk«y, th« now   >lant« in Irak in Iran 

and Tail 11a in Pakistan also started production ot SOM équipaient for th« processing 

industry. 

Looking at th* present and th« futur« position of those industrial branches 

w« oan prodlot a largo deaaad for maohiMry for the proeeaelng industry.    Thus, by 

an «stiMtlon of th« prosont and futur« production of sugar we oan foresee that an 

avorag« of 4-3 sugar plants will bs sotablishod yearly in the HCT) ragion (1 in Turkey, 

\,5 in Iran and 2 In Pakiatan).     A eimilar eituation sciata for oenont, where 

6-7 f notori os are expected to bo Mtablishsd yearly in th« next 5-10 yearo (aaprox. 

2 faotorioo in «aoh RCD oountry).   The reauirenants in the textile aeotor ar« «or« 

oonaldorablo.    Aocording to an oatiMtion for U70-75   the RCD region will reeuiro 

about 1,3 mill, new spindles and 40,000 new looms.   However, due to th« larg« 

number of tortile planta and th« replacement of old and obaolet« machinery, the 



1 
•Mats »re iipMt«! to ta «tush luiw,    Import of equipsoat la the ohaaioal 

SMtor ti very larffs.   IM MtioMl development plea for «ton  K:D comity aspoeto 

largo lavMts«att in the ohoaieal Meter,  (t 1.2ü0 lili, in a five yser period for 

•11 BCD oouatriss out of Nàtoti     TOO .ill. will bo for equipment »ad aaehiaery). 

IOM ésswstle faoterlM could participate in ilio supply of Market deaaad of ohoaieal 

aeehiaory ouch M host ssehaa#srs, »une«,  fil tor« «né centrifuge.,  coaprMSors, MM 

»rooM«1 »t ssjulpaent of oarbon or alloyed itovi,  ote.    Production of equipment for 

the proooMiag ieduatry i« advanced in «omo RCD oountriee or advaaoln« M for iMtaac« 

tas preéMtion of astohlnory for a Mfw factor/ in Turk«/, tostilo machinery in 

ruklotaa, osawat equipment in Turkey, oheuiloal emilpaoat in INA, «te.   There io 

alM »   production eat deassut in wood Mohlasry: maohiaM for the «ho« indu«try, 

tM arooMslag industry, food induatry, printing, otc.    In spit« of denMtic 

prestation, tao import of saahlnery for tao proosMiag Industry in oil tho HCD 
oevatrlM la still vary last«. 

Alta«*** tat coud tloa* for autual traes and co-operation ia tho proooMiag 

iadMstry aaohiasry or ooapasjsats already ssist saos« tho ncn countrio«, there is 

ao eo-oasratiM or bualasM arraaga»«nt.    It lo oloar that furthor development in 

•ash RCD cMSitry deasads oa futurs markets, sad on • oo-oporotion*! arraafsawat «itain 

tao oouatry and tooaj th« RCD eouatrlM with foreign fire*.    In our opini oa, tho 

asvslopawnt of finas with M edvaaced produotioa of sufar, tostilo or ohaaioal 

raaoaiaary, sto. dopondo oa thooo arreageaente.    Wo should therefore like to rscosatsM 

«hat oo-operatiea in tas engineering industry should rsosivt spsoial *t tonti on and 

apMlallMUsa for tho production of aaohiasry sad equipn*nt for the proceeeiag 

industry.   Oa tao basis of tho prosont situation it would not bo difficult to identify 

industrial braaohM or firms auitablo for co-operational arrangements (Sugar 

CorporatloM in Turkay for sugar plant machinery, tactils maohinsry in Pakistan, 

ohwloal aaohiasry in Iran, osmsnt plant oquipmsnt in Turksy, stc. ), and ws should 

liko to proposo that this fisld bo included for oo-opsration anong itfD oouatriss. 

T-6. CoH»oratlonal SOMIDIlitios for n.rTti tlHWITI* 

In additios to ths sbovo group of production units for Mohinory and squipewnt 

ouitablo for oo-oparatioaf M should liko to ssatlon s fow other saotors where, 

aooordinf to our study, oo-opsratloa would thrive. Thooo aret - 

(a) tslsooaaunioation equipment.   All RCÜ oouatriss have produotlos unit« 

for tolephoM and othsr toloooowuaioation equipment.    The oldsst factory is 

in Pakistan.    It was Mtabllshsd la partnership with Slsasas A.O. sad is 
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producing  lon«r diatnnn«  talaphoa« »^¡i«»»*»   auoh a*   tri«É   «««hwwrar«, 

carriar talaphon» aystaaia, «,.,barritar trunk 41 »11 in«.    Fhay als« produoe 

t«l«print«r as'-shana-ar* ««4 railway    i   nmlliiy «juipfttaat,      l« factory hu 

•on«  fraa apar« c^pafuty  and ««port,   of  «or*  «quipmawit hmm   tiraady attrici. 

Iran hi« ,i  factory in iMr-.2 an   < Jcir.*  v»  t »rt with lin (  liatUr 

oapaoity «siati in Turksj.     '• »h nul H  l Ut to «u«¿raat thai  aama oo-oparation 

alvi apac tal i action b« introduced incladin#r further oentact and co-eperetlon 

with foreign firn«.    Thar« ¿re rood prospecta for thia particular 1 Mua try 

in thia rafion. 

(b) taay industrie« ooaing under th« comnon denominator of electronic Industry 

nava atarted developing in thia ragion*    Co-oparatioa in tha production of 

oonpssMat» for thia industry haa « Miéa «spariance all ovar tha world.      « 

account of tha oheap labour, co-operation in thia eector among danaatic firma 

of tha RCD ragion «né foraifn firma look« cruit« premising. 

(c) The production of durabl« oonsunsr ¡roods i« wall advanced in tha ICD 

ration, particularly in Iran and Turkey.    In our «stimation,  tha praaant ataja 

of development of thi« industry make« it «uitabla for co-operation and 

specialisation and to furthar development by cuttin« down coats and markst 

limitation«. 

(d) Th« RCD countriaa already oo-operete on marltina transportation faciliti«* 

and wa should lika to point out that thara ara poaslbilitiaa for oo-oparation 

in shipbuilding.   Tha requirement« of th« nerohent fl««t ara larga in all tha 

RCD countriaa, and tha domaatic production cannot .weet 4ia total demand.    Largar 

oo-operetlon in thia fiaid oould ineraasa tha oapaoity of tha existing ship- 

building industry and attract naw ospitai for it« aspan«ion.    moreover, tha 

RCD oountriaa oould oo-oparat« on tha supply of vsrioua materiel« and input« 

of th« engineering industry particularly in onstings and forging faoilltia« 

On tha basis of our study, tha above liitad fi«lds ar« «uitabl« for oo- 

oparat lonal arranganant«.    ito should lik« to oonelud« by atrsssing that without 

oo-operational arranganant« and apacialiaation within anoh country and tha RCD 

ragion, and in many ossss with foraign firma, tha asisting probi ana in tha abova 

flalda will parsi«t and oannot ba aaslly aolvad.    In th« following Chspteasj   wa shall 

rafar to aoma othor necessary measures, whioh are prianrily of an organisational 

»•pact, whioh ars important to «tart and maintain oo-opsration in tha «nginaaring 

industry. 
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WBAItOIMT  W. 12 PROJMT'.' 

1 

1.     TM *CD countries IM«« aoaiovad coaaidorabla «uoeaaa in «hair aeoaoaic 

oovslopmnt, particularly in UM industrial saetor.   UM lavol of industrialisation 

'•••*•• «*i tha atrueturul avanças —|itmd, ara aousing > »w N( of probi**» 

I« MM fioles of ptsdoottsn coa ta, ooauMtitivsnsss, iavsatwonta affieloney, co- 

asatraotiag among firn», «port oantinga UM insert ueeda «te. 

problem ere directly related te tlM Heavy üiglneeriag Industry, 

t of largar aarfcets iaé regional industrial eo-eporutioa. 

mm of UM 

ta UM eeteeli 

industries la the   CT) oountriec ara nearly at tha 

of dewlsfamt, although their hlstorioal develepnent waa different, onueing 

epeciftc oaereeteriattee la SOM brauch« a.    3t»*ll fimo Pravail and production 

tirtnUnUM era not aa aitoanatd aa in deeiraUe (»ith ae»a «copti oee).    UM growth 

rata of tha engineering industry in all WD oountriaa haa been vary high, especially 

surin« UM laat fa« /aar«, due to a oorreepoiMiivly high allocation of tha national 

flnaneial resource» to tha industry and dua tu oosaMnciaa production in a fa« M» 

plants.    Kosovar, insorto of engineering goods ara correspondingly vary high, and 
aa UM 

Tha eesnoulo »olióles of eseh of tha RCL oountriaa not only giva priority to 

tha various bra—UM of tha engineering industry for ful lar utilisation of easselty, 

hut aleo saahaslse UM Moda for increasing effioiaaey, obtaining- eooaoaies of 

•mia and lntroduoiag ataadardlnation.    All thaa« aro diractly linked to the nood 

for largor anrkst oo-oseretlon and specialisation,    in world-wida heavy anginaaring 

indnatry UM adosases in technology, organisation and ••nagaamt methods, efficiency 

•»* oouaetitivsnsss aro oleeely related to oo-operetion among tha various oountriaa 
and firn». 

Sis*« UM onginaariag industry, and particularly tha production of capital- 

goods, is in UM first stags of development in all RCD oountriaa, it givaa a 

unless opportunity to Ou»M—auta and ontropronours to profit from UM esperleaoe 
of othor oountrioo and 
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/.       Th«  eo-a«er tion  in  th« «»nffl «eerily  industry KM       <*ir«<-4.   iwp»ct    >n  the  um 

of the «slating capacity,  in Ih« utnreaa« of  efficiency    f  t».*» .tin»«   *n<¡  ite 

ocmpetltiveneaa >in the »arket.     ñh** co- >perí»tior> *oo<if   th« i.   prüfet« «r« 

co-operatively linked in tht r«%iori with iit«*^1  i the* ,   iiicluuirif  jome 

foreign on««.    This indicata* that  th« «utt*bili tv  >f »ueh ». r-«^«i»»ntà  ,imcng 

th« 1? proj«et« should b« oonsidared wit}   it« «mtabiiit.v f^r co-or*r »Hon with 

other fir»« within wr> region,  <u*l in connexion will» th« ^rtfi'm' utiliüMi >n oi' 

•xinting capacity.    >ur main conclusion fur  i;   project.,   i.-«»   t.?  folbu«: 

).      Th« proíuctior of dl«««l «lectricai  locotnitiveß  in    akeaueii,   !Urkey,   oan  v* 

approved a« an '"ÎCTi  Joint  Project.     This project  is ava tabi •;  f<-.    Ml r.o-operation 

and can b« profittile if  this co-opor.tion  >  «atalliatied.     In  the  begiuninf  i* 

could lnclud« th« setting up of a joint design  uureau  an! CU-L ¿'-ration arrangonent;- 

anon« ««v«ral fin.»« in Pakistan and lurkuy in th« production of cot.por«n.b  l'or 

locomotive«.    In addition, arrangewent« may b« extended tow*rdn production of 

wagon«,  shooting  locomotives and other railway conipjnerita.    Later on,   th« thre? 

RCD eountri«« can «tudy th« electrification of their r«xiiw;ye and the  production 

of relevant equipment. 

4. The requirement« for centrifuges and filter« for tie oh«mical sector is only 

part of th« total Market demand of th««e productJ.     '« dc not ¡J«JO iny need for 

building new factor!«* for th« i.ianufactur« of these products\    U would not be 

justified from the economic and technical point« of view,    f-;«»«   ¿r<?aay aetabli3h«d 

capacity for th« production of centrifuge« and filters,  p*rtteuUo.ly ir. Tuv-cey, can 

meet the bulk of the market d«uand.    It iu dàvisablt  ta-*  - rr.o .ipa^ial« «ation anions 

firm« producing the«« product« «hould be «¡<tabli*hed and th«» Wf> countritc should 

agree on trade errang—«nt« in supplying th« market demand cf thasa artici«« for 

th« chemical industry. 

5. Th« project for manufacturing Suiter Marine Dieael Tnginos in Pendicle, Turkey, 

can in principle be approved aa an TiCD Joint Purpose iOnt«rpri«e.    No WIîV LCV 

country    has a «ufficient mark«t for the«« product«.    It IB n«c«««ary  üher«fo:-e, 

to prepare a new feasibility report for this produot with a largor contact among 

RCD count ne« in it« preparation.    Co-operation can only be foraaeen in th3 fiivrc. 

The production of other dieael engines,  like automotive diesel engine«, 

tractor diesel engines and various stationary diesel engin«« already sxist in nuny 

facto«*« within RCD region.    The main future demand for these diesel engines should 

be met by increased production and extension of existing factories.    To meat  these 
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regarding variava typee of di«««l anginen, it it advieaal« that there should 

»e som« standardisation, dlviaion of work and specialisation «mon*; tha factoriea 

within tha FW ìJ ration. Tha production of heavy diaeel cabinet* for truci» ia 

concentrated it Iran and oan »wat thia country •• demand and partly the demand of 

othar RCD countries. Tha production of light diaaal anginas ia iminly oar ri ad out 

in Pakiatan and oan partly ueet tha davwmd of othar ':0T) countries. Tha sane holds 

for «arine diaaal engines and aoaa stationary diaaal an, inoa in Turkay. 

In adeltion, wa racomaand oloaa co-operation among firma producing diaaal 

saginee within tha ROD ration. Thoaa oo-operational arrangements oan ba aatabiiahad 

by producing many oomponanta auoh aa ^earnoxes, piatona, piston rings, alactrioal 

equipment, injection pampe, governora, nossela ate. 

3nh contracting is advisable amone tha producara of diaaal angina« and 

specialised firma whloh alraady «ist in CD ragion in producing of aoma components. 

?urthasnorc, thara la a larga possibility for trada arrenge.nents using axcaaa 

oeamclty ama ascese temami in the various types of diaaal encinas within tha ICI) 

ragion, i.a. tha uaa of ascexa capacity for amali atationary diesel anfinas in 

Pakistan or Layland diaaal angina« in Iran to supply tha IÌCD marfcat. 

6,  Tha production of retatiti «lactrioal maohinary and othar equipment for 

electrical powar stations such asi turbinas (project No. 12), larga boilara for 

grid powar stations, (projact No. 11), and transformara ara non existent in RCD 

countriaa at tha momant. Due to a larga consumption of equipment basad on long 

tarn foraoast of damaad it is advisable that tha production of this aquipmant should 

ba astabliahad in tha AC! ration, '"hare is an insuffioisnt market in any one of 

tha RCD oountriee for heavy eleotrical equipment, but tha damaad of the RCD oountries 

together indicatea that the establishment of an eoonomioal oapacity for this 

produotlon would be benafioial. w« propose that a detailed feasibility study be 

preparad for the establishment of generator production, production of turbines, 

(hydro-steam and gas), for tha produotlon of large transformers and other necessary 

equipment for powar stations. It is neoeesary that tha three WD Oovernments 

declare a joint interest in suoh a study and agree on tha preparation of a joint 

feasibility study. Bxiatlag faasibility studies end documentation will be useful 

for amalar preparation of a joint feasibility atudy. There ia a genuine nhsnev 

on an RCD agreement in setting up the produotlon of turbines, «to. in Turkay, Iran 

and Pakistan. UNIDO oan give teohnloal aasistanoe in tha preparation of suoh 

feasibility report. 



il - 

1 
7.        «fardin«    the project of oil drilling and refinery equipment,  it is not 

advisable to sst up n TOD joint project  or oo-operution in this f\éì    due tc 

th« limited markst and specific teohnioal requirements    .¿awarding rs l'i nary 

equipment,   it is recommended that plates   nf i,.   ut.   thickneaj  be produced  in each 

'iCD country together with equipment for \\.    chenical  and fc,^.ò  industry.      ?or 

heavy technclopioal  steel structurs, medium and heavy plat« work,  cor.Mn« with 

tubes or mechanisms can be built as HCT) joint projects.    Consequently,  oo-operational 

arrangement« in the production of various refinery aquipment arorv the RCV* countries 

is possible and raootnmendable. 

^.      Tha production of boiler«,  excluding hitfi pressure,  low and medium presaure 

vessels and steam heating appliances is suitabi« for th« domautic market  in «ach 

lìCP country and an adequate capacity already exists or ia under construction.    "e 

do not propose consequently the establishment of a joint ;:0D project in this field. 

However| wa would like to propose that sou« co-operation b« established by trade 

agreements in the produotion of boilers,  pressure vástele an«-1  3te«ur. heating 

appi i «vice« within the ROP area,  based on excès a capacity arn'  excess demand which 

may exist at various periods for various types of the above products. 

).      The production of pumps and compressors already exists  in all three dCV 

csuntrlea,  som« of which are still under construction.    Th« capaciti«« arc mainly 

for hand and other smaller p mps and compressors.    There is  lare;« demand and import 

of pump« for the ohasiical industry and large compressori (ovar 2^ m /hr. ).    He 

propose that th« RCD capacity for the produotion of large pusip«,  special pump« for 

the ohemical  industry and oompr«««ors be ««tabi i shed on a joint basis amon« the 

ROD count rie«,    furthermore,  it ia neeesi ary  that co-operational arrangement B and 

specialisation amonf th« various produoers of pumps and compressors be established 

within th« TÎCD region. 

in. Th« plant for th« production of industrial valvas can be established as an 

".CD projeot from th« eoonomic and teohnioal point of view. It is reoommemdabl« 

that all RCD oountries produce «siali non-f' r ^     valves, Manli and medium sis« 

?.'i; ^r*ssw^ water valves from cast-iron,    other valvee can  be economically 

produced only in Iran (due te a large market) or under ari RCD framework agreement, 

so we propose that this project be very suitable for a joint RCD enterpriss. 

11.    »e find that special projects for the production of pumps for the chemical 

industry will  not be acceptable  fron an economic point of vie*,   Out we propose 

that this production be included in the RCE jcint project for pump and compressor 

production.     Together it may become a profitable venture. 
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i?.    UM productiva 0f ì«r»« »IM a« U«N f«r «ri« »oaar  «tattaa %• * i,4ruuiw( 

production  utillata* apaetftr  «futaawM  aft*  i»«Mil^l   «totr«»«»'«««»«-«.      %   ^|wtt 

that otaar «autpMat fnr #,rii p<*ar  »tatiaa N» pr*«***«'  i*   ••"   •*«   "<IM •****«, 

It  caa to« ana« m (x-^rnii,« «ith   !->r»ií* fir»*  ••>    »i. »   •«•»«»  «*#  4«w««t< 

proéucar» witte lattf« •!••«•  b. »i»r».     "»u» pr» !•««  •»»-.»'  >• * a»t4ara«i • ***«*<*   «ttk 

project! for aaavy «loctrioal  «milpayant. 

M.    Th« raaaibllltjr report  <m «h» •tafMtfa«-twrtit*~     f Hp#ra»itf> • «*»*>«••• m   *''       «trt»« 

i« wall yiyifiii.     It R<M*14 W %MM» tuaat» ft»r «a     '^ •«*•>    « tè» pr*» a*>tt«a  *r~ 

•lactrloal «a>ipaaftt,      • pmp««» that  ta« «rr «W «t»i    f  «aritaa»  r<«»  MM V  ran*«« 

b» ooaal<t«r««> toajatfcar wttii  tM praaWtt**    f    «fc«r »t*i«»«a« r««r #i», in «i *•••>* 

atatlaaa.      '• ée  ballava «IMI« aar« a«itati» »*t«tt 4M «a**ti t* IMüM  f»r MM  *" 

vx<uMri»a  aM  th« man proaoaal    f  tut« ar«j»et   €»•«!« M>  ra*ltaai.       • ar»pa<a4J 

«MW p«l«t   t  of   «hit  «attela«!«« tfc*t,   -It»   Ml'«     <»<>aaj< %l   MMIHMW,   •   »•§•>% 

Octal 1*4 f aaa i btlttjr •%*% ha praparai r r UM pr«*i»r«taa  *f taaar«««*a, «<*rH«a« 

«M larga traftaforawra ta %fca •« *. ragriaaa. 

14.     I» aailtloa to ta« aaav» u proja««« taara  i«  • lar«* pmaaiMittf »t »J «paratia« 

aaaat MM astati«* aaflaaartaf tatuata* eaaaattf aval * «««tairai  aai   •«»«•>»%»..   ' 

•altaaility ani iatar- «lattoa«.    Tfc«r« an «aja; aaaaaaiw  aaVaata*«» ta aal»««  li 

aarfcat, laarealar UM «appi/ ©f tataajaaéiat« favata «al a«aaa«aaa«« •«*.    *»i« •»« 

«paratia« la particularly aaVtaaal« «MMM «*• iaaaja aaaljr aatati tafea* piaa«« I«*» 

Laaafci NMfeiaa Tool  r«etory,   .«aiU,  »aaay   «Maicai ria»«,    »arti aaj trai 

Factoría«,  'TU aaxl ottura.      • bava  IMIMM «*• aaat  «ut «aal» fiata»    r«# 

oa oaaratlaaaj arraa»?ana« aa4 apactaliaatt«« ta Um •»«•«• n* *ft 

• »('rteul turai    «aalttaary 

,                                       > aajctuaa-t—i   aro4>*ettna 

- autaaotiy« tajaaatrr 

• aarta aavta/ a^atpajaa« 

- vari (MM aaaaiaary tot um pr•>—•«<§ taaaatra 
(— aiilaa» far UM tmé «ai aajar tajiaitfi, 
taattla, «Mm«al, »aaaa«  taáaatry, *u,) 

"artairajapi,  taara ta a aaaailitlitjr far ««-^ «ra«t*a ta aa» pnÉaMta» i 

«alao«aaM»ieattaa afvlpMfe«, etaal Pipa«, tMp-»ull«taj, Haaw aaplt«a«aa, 

alaetraale praaaata «tá affiaa 
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1 "*• r«%iiaatt<Mt    f th# v»r<-«*<*• tin« pr<>#rM»A«  f.>r many ^f *h«  1 ^ m«ntion«<l 

pr* l«**t»,   t*     I >«»ii   ima»« «it»   on*4 in«  capacitiva  *n>i with  th» inerva** una 

f 

WilOf 

*ltjr   tr  aevljr  MUMH»,»1   r%< t   rt«n.     Th»  ra*l i aation     f  tha national 

•*«**trjr r*rMHHnc *«««? a*vtn»«rin#  ia<Jie»rjr,   tha UB«   O 

~««artt« f  •ffi'-l«*.-)   »r.H  «    ^«Utl^vMii  in  »h    aarkat,   larfaly 

•»parat t mm \ *?• wit   in ta» H'T1 raft MI ,mw>n# tN  1 ^ pro.ia ta 

«•«tinaja^ «fi4   .»thai   ^%i»t*»rla«  ta  tha   !»'•   r«¿i<<n,    JHI  vith  f<r#i,-»  ft In wir 

• 'HT  a*  patata*   «il   «  - »ivr   l<n«»i     i   at*  m» nmmi<-   I v Ion whici   coulo   b#  iuffieiatit 
r i   ta* tar««   i"wmim 

>«a  '•" #*»-«»ajr*i !«*•»!   *rr 

t     tlMT-a«   ft «r   w 

t»   f -r  ta«  vari ••«*.=  project 

•a« ta«»   w vta<iuata «tap«  for tha aattiiv 

r%ctortaa  %nri production. 

i*  • t« tw '»miri»* ••->uM  ba auttable. 

ÎHa **t»«*»a»r«t|. •*•)   %r a «r*  i »r «  aa)i  <*>f*  « I  a»,-»«r   natura with 

•••rifir  <i|Marw»«arta«t<"*   if that ««tea >r,  * ra#t»  nal   l. In f r4ar t-   f Ulo* 

• »*ra MH>f «'•» y ' th#  (wtri.nè» pr<-}«< •»i* r>r»4urti-* for co^oparntion 

ta «a« rr r«vt <a    t«W »4iat «atan a*  ••»»»«»•«    arrtAra»*nt i «   i * nacaaaary that 

aa«U« 

ta  -aV ••*  a»«*   aar tea ««Mr*   *   ' uttvr   'tjdy If  apaotaitata 

vaaJi #•«•  •«•*•>! ••! 

I«     f 

•ta»r»   '   r   «ha 

f  « *aciatr«ti •*)•<  «ha raquaat of ih« 'î**P, ,'X' 

«f  tax «turti*« cm eo-ofwrattanal 

•rti tha Mm*» wxrt»a«jrta# iaaN«atrjr  *»<>•>#  tiM "h"   eouatrtaa, 
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IM TJf^ HCD Ca'imtfKS 
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PAITO    III 

ORGANIZATIONAL APPROACH TO»'AIDS COOPERATION IN THE EWJINSERINQ INDUSTRY 

IN THE UCT) COUNTRY 

CHAPTER r: 

INTRODUCTION:  FACTORS AP^CTIl/G TIR 

OHGANIZATIONAL «ÎTIÎUCTUR:; 

Ont of the tasks of the Uw'IDO Tea« was to study the mechanism and to find a 

suitable organisational structure for co-operation.    In this part of our report we 

shall discuss the organisational aspect of the RCD co-operation and propose a 

struoture and mechanism for immediate co-operation in the Heavy engineering 

Industry in the RCD countries. 

Tie organisational structure of economy,  the organisation of industrial firms 

and various the business activities have become components of the economic 

development of every country.    The general organisational framework within which 

firms and eoonomy operate,  the legal aspects of the organisation, the financial 

aspects of business arrangements, mutual obligations between firms, internal 

organisations of firms, etc, are of vital importance to business.    The role of 

governments in establishing regulations and a general organizational framework is 

increasing all over the world.    The selection of a suitable form of organisation and 

the devising of an internal organisation is a compound as well as an important 

subject for economic practice and theory within such a framework.   A new approach 

towards organisation among firms began with the development of technology and 

regional oo-operation as well as with the building up of several economic regions 

all over the world.   The synchronisation of national policies and interests, of 

legislations and organisational forms and the creation of international prinoiplss 

and practicas in eoonomy is already well advanced. 

However,  international oo-operation and the establishing of new forms of 

oo-operation ««111 faces various problems and specific requirements of national 
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economies and economic interests of the variouo regions!. Thi3 ìB due to the fact 

that the organizational structure is :v. susceptible and complex subject, with many 

other technical and legal factors of an internal and external nature which affect 

the organisât i onal structure and fomiB. The complexity iß particularly pronounced 

in the !ÍCD countries due to the specific characteristics of each country, such ae 

the "CO as a specific organisation, its starve of development and its very dynamic 

development of the engineering industry. 

basically, the organisational structure should allow and secure the optimal 

operation of the industry and each industrial sector,   and  should stimulate further 

development.    The organization of co-operation should be  stable on the one hand 

but Bhould nevertheless have enough flexibility to respond to the dynamic development 

and requirements of each sector of economy. 

"e should like to point out some of the main factor*  likely to affect the 

organi «at i onal structure,  method and form in industry which are very important to 

the organisational structure of the  .iCV as far as co-operation in industry is 

concerned.    These factors are:  - 

(a) The development  stage of industry,  the technical  characteristics of industry, 

the number and capacity of the firms,  their internal organization and contacts, 

the structure of production, domestic market,  etc.     In brief, we could call 

these the te^hnical-econonic factors.      e have already pointed out that the 

TìfìT» countries either are,  or soon will be, on a nearly equal level of industrial 

development and that the structure of production and market is similar.    They 

each havp a large number of firms with a traditional technique but lack mutua 

contacts. 

(b) The uCD countries have many similarities in their economic system, 

legislation and regulations.    However,  they also have many special regulations. 

"?ome of them should be synchronised and simplified for the sake of wider 

regional co-operation and free movement in goods,   capital and labour between 

these countries. 

(c) Each organisational structure in industry or its improvement and changes 

should be made with a proper regard to existing oonditions, practices,  and 

established organisational forms in industry.    Thus  if we wish that an 

organisation -hould be acceptable or should be implemented we should give due 

regard to the existing organisation,  economic practioes and the already 
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established contacts and arrangements between the firms in the lid/ countries 

and with other forei/*n firms. Besides, in T sound organizational approach 

the free choice of entrepreneurs, their interests and individuality should be 

respected, 

(d) In addition to the abo^e factor?, which ar^ so important for the 

organisational structure in the XD countries, the specific characteristics of 

each country should not be disregarded in setting up an organizational 

structure. The ÍCP is neither a common larket nor a customs union. It is 

an agreement between sovereign otuntr: • to co-operate in economic and other 

fields, on the basi <>f each country^ interests. Therefore, in any arrangement, 

these facts should be taken into account. The Re71 "Secretariat is leither a 

super-national nor a decision making body. 

r*i the basis of the specific characteristics of the :'""> countries, the 

new inter-regional institutions cannot have any super or intergovernmental 

functions nor any authority to make decisions on matters which are the 

exclusive right of each Government. The organizational structure, which is 

to establish contacts between the firms of the WD  countries, should do it on 

a business-like basis, by carrying out economic, technical, financial and 

administrative functions in accordance with the jointly made decisions and 

suggestions of the three countries and their inter-regional bodies. 

(e) Finally, we should like to stress that one of the factors in the 

organisational approach to ^OT) co-operation is the structure of economy 

regarding itate and Private ownership, the existing traditions and experience 

in the organization of G". ^-.I.Oì-B > Commerce anü Inuuatry as well as in the 

various associations. Furthermore, tnt prac.i. ana saper>.nn<; with foreign 

fims and tosine!* partners ahoula De fully utilize^ j.n ouiiciing up oo-operational 

arrangements between the RCD countries. The present achievements,whioh are due 

to the use of modern organisation in business, and available technical 

facilities and principles of rationalization should be included. « 

Having analysed the existing situation regarding the structure and the 

organisational forms in each :?CD country, the established contants and business 

arrangements between industrial firms and their level of internal organisation, we 

could conclude that the study on the approach to the organizational structure should 

start with preliminary functions and initial forms of organisation in co-operational 

arrangements. It is necessary to build up a regional organisation by means of whioh 
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large firms and individual entrepreneurs could establish contacts,  have discussions 

on mutual problems and interests and make business arrangements in line with the 

present economic policy and existing level of production development in the various 

fields of engineering industry in the   ?<lü.    However,     any advanced organisational 

forms which do not correspond to the existing situation in the HC*) or else are not 

suitable from the technical or judicial point of view would only bring confusion, 

endless difficulties and uncertainty in the co-operation of the Heavy ^-ineerin^ 

Industry.    An organizational atructure should be ao conceived as to stimulate and 

speed up co-operation in the iiCr countries. 

finally, we should like to state that co-operation in the Heavy ^nL;ineerinp 

Industry in the HCD region i3 a long-term procesa which is in its first stages of 

development,  and this should :>e taken into account when making a basis for the 

establishment of contacts and business arrangements between firms and entrepreneurs. 
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CHAPT.^ " 

P^TOENT ORGANIZATIONAL "TiUCTURE 

fV ItCH AND IT3 EXP^U^PC^ 

It is not our aim to describe either the liCD agreement or ita organizational 

structure,    it is sufficient to mention the main bodies responsible for industry 

and economic co-operation in industry.    The highest body is the ~?CD Ministerial 

Council composed of the Ministers for foreign Affairs of the three countries.    There 

is a Regional Planning Council composed of representatives of the otate Plannin 

Organisation.    These t»'o Councils usually have meetings twice a year.    Then comes 

the JtCD Secretariat as a permanent institution of the ROD headed by the Secretary 

General.    In the piCD Secretariat each country is represented with an adequate number 

of deputies of  Secretary General and directors.    Yhe ';C">   .ecretariat does not have 

any teohnical staff for any branches of industry.    To deal with the subject of 

industrial development there is the Committee of Industry which usually meets 

2-3 times a year,    "¡ach country delegates members to the meetings of the Committee 

of Industry.    To analyze some substantial and technical questions the Committee 

haa established the practice of ad-hoc groups of experts to prepare recommendations 

for the Committee of Industry.    Moreover,    there is the :;CD Chamber of Commerce and 

Industry with a limited number of members,  limited financial resources and limited 

activities.    The most important achievements in the organizational structure of the 

RCD oo-operation are the Joint purpose enterprises.    The HCP Ministerial Council 

haa adopted,  from the very beginring,  the joint purpose enterprise scheme to 

co-operate in the development of industry.    There are already several industrial 

sectors and plants where joint purpose enterprises are established and are partly 

in operation   The joint purpose enterprise scheme will be dealt with later on in 

this report. 

As we emphasized earlier, the T10V is not a typical regional organization with 

the characteristics of an economic union,  nor economic aims or a customs union 

or any other form of super national economic regional organization.    The Ì.CD is 

baaed on a large oo-operation and the realization of the interests of each country 

in various fields of economic and social activities on a mutual agreement basis 
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and on contracts between the RCD countries,    These main characteristics and 

functions of the !?CD affect its organization and activities. 

The IW has been developing wide activities in various fields,    Tt took many 

necessary steps to initiate and start co-operation in many   . i< ~ !     of the social 

and economic sector,    î'any industrial projects have been identified as suitable 

for co-operation;    for some have reached an agreement and others are already in 

operation,    A large and ambitious programme of joint purpose enterprises cannot 

be carried out in such a short period without adequate preparation in and between 

each of the ROD countries,  including the devising of an organizational structure. 

Iîlrst of all, the T?C!) Secretariat has not been adequately equipped for such 

a large and oomplex function as is the co-operation in industry, especially with 

technical staff,    Secondly,  there is      gap between the present RCT) organization 

and activities within the Government framework and those organizations and 

activities dealing directly with business arrangements and co-operation in practice, 

'üthin the P0T> administrative structure (Council, Committee,     C") Secretariat) 

except  for the joint purpose enterpri e acheme, there is no adequate institution, 

regional business organisation,  association of producers or any kind of contacting 

organisational structure for entrepreneurs in the ROD, which could implement 

decisions and recommendations of the HCT) bodies.    This lacking organisation should 

be the one to initiate and work out the new co-operational arrangements. 

To illustrate the existing gap between the government inter-regional 

institutions and the non-governmental business organizations in the HCT), we 

should like to use the data of growing governmental and non-governmental institutions 

in Prance and Oermany during the period of 1>^0 to 1?65. 
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Trends in i'Yanco-German International   ( :¡ef-i onal Ï,   Government and 
non-ftovernment organizations. 

Year International governmental Regional non-governmental 
Institutions Or, rani»ation 

Newly created existing Newly created Total 
Total 

1)5^ 4 13 35 ?6) 
1)51 1 14 46 r> 
195? 1 15 4 3 35; 
1953 1 16 3^ 3°? 
1)54 ? 18 25 420 
1)55 ? 20 2P 445 
1)56 0 2D 30 473 
1)57 5 25 51 524 
1958 5 30 65 589 
1959 3 33 &) 678 
I960 1 34 6? 740 
1961 2 36 53 7)3 
196? 2 3« 3" «25 
1)63 2 40 34 859 
1)64 0 40 lfi «77 
1X5 0 40 13 8 JO 

(Source«:  Journal of Common Market studies,  Vol.  IX, No.   2, Dec. I970) 

It is observed that non-governmental  (business) organisations,  established 

.cromi    national frontiers in these two countries, have been growing in number at a 

higher rate than inter-governmental organizations, and that t'.e ratio in I965 was 

890 non-governmental to 40 governmental regional organisations. 

Thus, we oan conclude that the lack of inter-regional business organisations 

maintaining contact between firms and the lack of institutions to bring together 

the entrepreneurs, has affected the realisation of many useful recommendations of 

the RCD and has had an adverse effect on the efficiency of the work of the 

numerous meetings of the various ROT) bodies during the last 7 years.    We oan also 

observe that there is insufficient contact between the various '¡CD bodies and 

industrial institutions,  industrial firms and especially with private entrepreneurs 

in the nc,V region.    In the various PC) meetings representatives of firms did not 

participate and the RCD was unsuccessful  in mobilising the private sector for 

co-operation.    Moreover,  there is not enough preparation  for a more considerable 

oo-operation in plan harmonisation, trade policy and currant measures of eoonomic 
policy. 



r i 
-187 - 

In analysing the experience of the %D we can observe that the organisational 

structure ia not adequate for its complex functions or to carrv out regional co- 

operation.     In addition many new requirements of industry and some large new firms 

urgently need a regional market,  and co-operation in this field is bringing about 

fast changes in the present situation of industry in  "CD.    Ne'-- subjects and a new 

approaoh to oo-operation are a result of the technical and economic characteristics 

of the engineering industry, baaed on the need of these firms to use oupaoity and 

to increase production and efficiency.    This is fully in accordance with the national 

polioy of each country. 

Illese firms oannot develop successfully without co-operation and specialisation 

within a national, regional or world framework.    Consequently, the question of a 

new organisational structure in the RCD is dictated by the economy of the larre 

industrial firms as a precondition for a more efficient operation.    It does not 

depend on the wishes of individuals or institutions. 

A further development of the engineering industry in the RCD countries and 

the establishment of new firms or expansion of existing firms, calls for a permanent 

oo-operation.    Teohnical, economic and organisational questions will become more 

and more important compared with administrative functions.    In this situation the 

BCD should be ready to meet this ohallenge and the RCD Secretariat equiped with a 

team of experts and representatives of business firms. 

The present organisational structure of the engineering industry in each 

country, particularly ths position of the firms in the economic system, their 

mergers, domeetic legislations,  internal organisations of the firms and their 

mutual oontaots in co-operation, would be advantageous for an advanced organisational 

struoture of oo-operation in the RCD.    Although the three countries are mainly 

practising a free economic system, the role of the Government and its institutions 

in some of the activities of the firms is considerable.    Tor instance, the 00- 

operatlonal arrangement with foreign firms, decisions for investments, some export/ 

import arrangements of the firma, are subjeot to the approval of the Htate 

administration or banks under 'Hate control.    Thus, we should not underestimate 

the role of Governments and their administration in each of the RCt) countries 

dealing with the new ROD organisational structure.    For instance, a less protective 

Government polioy of domestic firms will encourage merging and co-operation 

between firm«,   fkport facilities in the RW region for some of the products will 

also stimulate oo-operation.    Tome businessmen are waiting Cor these measures from 

the RCD oountries to come into force. 
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*he intombi or -nisatioas o the; t'ir, a air' their iatv¡l rjlr.tions, with a few 

except i one, are traditional, old fashioned and with many autocratic characteristics. 

The co-operation between firms in the countries, their specialization, sub- 

contracting or merging are still in th initial stages of development, and this 

state of affairs is particularly unfavourable for RC,T>  co-operation. By enforcing 

domestic regulations and policies each country would thus encourage co-operation, 

specialisation, sub-contracting and merging of firms within the country. 

experience of domestic firms could greatly contribute to ÌCD co-operation 

through oo-operation with foreign firms.  »ach '('•)  country haa a iar^-e number of 

foreign firms who have been operating in the country for longer periods in the 

engineering sector. This experience could be useful. However, we should like to 

emphasise that long term agreements, based on co-operation with domestic firms 

using domestic capacity would be much more favourable than simply the buying of a 

license or making short-term arrangements, "ith the fast development of some of 

the engineering firms, the RCD countries are able to make arctageraents on a greater 

scale with foreign firms on a joint venture basis. The national regulations of each 

RCD country regarding foreign firms, the capital investment, the operation, payment 

of interests, financial and credit facilities, labour and judicial regulations, 

taxation, eto. could be a good basis for drawing up regulations for similar activities 

among the RCD countries, "ith a few adjustments these regulations would be suitable 

for larger co-operation between firms within the RCD region. 

Finally, we would like to state that much of the present experience could serve 

for setting up a future organisational structure for co-operation in RCD. 

1» Joint Purpose Enterprise Scheme 

One of the most important achievements of the ::CD is the agreement on a joint 

purpose enterprise scheme with general criteria for establishing a joint purpose 

enterprise. At the same time the RCD agreed, in principle, that some of the projeots 

in the engineering industry should be established as joint purpose enterprises. 

The 12 projects which are the subject of our study are only part of a large number 

of projeots which are still under consideration in the IÌCD countries. Thus, in 

addition to the 12 projeots which have been discusseti in detail in the first part 

of our study, we should like to mention that for a few other project« in the 

engineering industy agreement on a joint purpose enterprise is either reached or 

under consideration. 
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In the other fields of industry,   especially in jute mills,  paper mills,  various 

chemical projects,  metal sectors,  oil field.3,  et<".  there are many   !CT) joint purpose 

enterprises under implementation or under consideration. 

Hince we considered the experience of joint purpose enterprises in our 

preliminary report (page 109-11B) we should like to make a short review on the 

joint purpose enterprise scheme in the '.'CD countries. 

The HCD Council of Ministers,  at ita "îixth and Seventh Sessions held in 1^6?, 

in Ankara and Islamabad respectively,  reiterated the importance of the joint purpose 

enterprise and expressed the view that the establishment of large,  complex and 

sophisticated industries on ~> regional basis would have very significant economic 

benefits. 

The lien Member Governments have agreed that the following criteria should govern 

the establishment of joint purpose enterprises: 

i. Products of such enterprises e tabi i shed in a particular country should be 

sold to other member oountries at internationally competitive c.i.f. prices. 

ii. The joint purpose enterprises should take all necessary measures to ensure 

an acceptable quality and standard for its products. 

iii.  In determining the projects for regional development, priority should 

normally be accorded to the establishment of such industries which require 

a market larger than any one member country can provide to enure economic 

production. 

iv. As far as possible, the technical know-how and personnel required for 

developing and running joint purpose enterprises should be secured from 

within the region. 

v. Within the broad concept and spirit of Regional Co-operation for Development 

attemptr. ihould be made to try to secure over a period of time, a reasonable 

share to eaoh member country of the benefits that would flc   fro« the 

establishment of joint purpose enterprises. 

vi. Att en- :T should be made over a period of time that the allooatlom of projects 

to member oountries is made in suca a way that the flow of the products of 

joint purpose enterprises among the IO countries is approximately equal 

in value.    This principle should apply not only to joint purpose enterprises 

whioh had already been approved and/or approved in prinoiple, but also to 

those for whioh studies are underway. 
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vii.   Arrangements should be made to incorporate approved  jouit  purpose 

enterprises in the  national  development plans of member countrieB which 

will  i* reviewed and  modified for the purpose,   frcm time to  time. 

viii.   The  'iC]> countries,while establishing  industries,should  take  full note of  the 

I'inieterial Council  decision* ami,   r provisions of th>    ' ei .orandum of 

Understanding reached  m respect of approver;  joint purpose enterprises. 

The long-term commitment  regarding the selling phase of the products is one 

of the most  important features  of the scheme.     It  i a ireant  to make  joint purpose 

enterprises attractive to investors.    A secured market can be an important factor 

in facilitating planning of produci ion and reducing investment risks.    The sise 

of the new trade flows may in certain caseu provide an impetus to transport 

industries to streamline their  facilities    i     re' iew their freight rate policy. 

Another feature,  namely,   the condition to make supplies at internationally 

competitive prices and acceptable standards offer certain definite advantages and 

some problema.    The principal advantage being that it does not force the importing 

country to contribute towards  the coet of industrialisation of the partner country 

to contribute towards the cost  of industrialisation of the partner country where the 

enterprise ia located, as it  is open to the importing country to obtain its 

requirements frou third countries in case the price offered by the partner country 

is higher than the international price,    lince the country where the enterprise is 

located has to bear the cost of trade diversion (in terms of the difference between 

its costs and the world market price) it is (renerally much easier for the importing 

country to agree on the location of the in ustry in the partner country.    However, 

the production costs in the IÏOT) countries are frequently higher than in industrialised 

countries which tends to preclude the prospec+b vf exports at internationally 

competitive prices.    The factory prices index,  if the c.i.f. price is 100, will be 

13<M6o in the RCD region for many engineering products. 

The HCl) countries so far have not granted any special privileges or concessions 

to the products of joint purpose enterprises by offering reduced tariffs or relaxing 

import controls.    The exohange of the products of joint purpose enterprises is 

generally subject to the stringent conditions of internationally competitive prices 

and aooaptable standards.    The grant of tariff preferences - in the for« of lower 

duty-fras aocess to the whole regional market - oan substantially increase the 

scope of the soheae and fundamentally improve its i> >  ntial   and prospects. Lower 
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CHAPTER XI 

DISCUSSION OH 3UITABLE  TOANIZATlOnnL STRUCTURE 

FOR BCD CO-OPIRATION IK EHOIMEERINQ INDUSTRY 

Our approach to the organisational structure in the heavy engineering industry 

in th« RCD in based on co-operational arrangements fron the technical and economic 

pointa of view.    We have already indicated in previous Chapters that «any large 

firas eould make full use of their capacity and inoreaae efficiency only with wider 

markets, oo-operation, specialisation, fmb-oontracting, etc.   Also, in view of the 

spec 1 fie oharaeterlstlcs of the ROT) countries, the inter-regional organisation should 

deal and operate in Moordance with the national policy of each oountry or a joint 

policy formulated ay an appropriate RCD Council.    This would mean that the now 

: • <\ru?nU r- in taslaess would be mainly commercial, teohnioal and financial with 

additional training and reeearoh, etc. 

A third point regarding the approach to the discussions for a suitable 

organisational structure is rented to the type and sottane of the organisation.    It 

la known «hat there are no general sonarne» for an organisational struoture of 

ragionai oo-operation.    The organisational forma of regional co-operation range 

fron ad-hoc bilateral collaboration in one project to oomplex Multinational under- 

takings.    A regional co-operation scheme may embraoe a wide spectrum of activities, 

fron joint feasibility studies or services programmes to the long-term development 

ideal, eonfornity in national plants, etc.    The short history of eoononic integration 

la developing oountrles demonstrates many highly ambitious projects that have only 

remained at the planning stage.   A detailed analysis of these failures will show 

that the oauaaa were laek of flexibility, insistence on general sohemes and nagleot 

of the oboteolee whloh have to be overcome in any potential joint venture. 

C? -operation in industry oovers the suooeesive stages of production and promotes the 

ssTwaaags of a wide range of semi-manufactured and manufactured raw materials.    It 

nine prometee the application of similar technological procéseos in the induetrial 

emterprleee of two or mors countries and the construction of new divielon of labour. 

Between these types of oo-operation there are various forms and degrees of joint 

operation, joint ownership and industrial partnership.   By various oriteria we oan 

further olasalfy the arrangement for industrial oo-operation on production and 
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technological arrangements,  investment arrangements,  then bilateral and multinational 

arrangements with various institutional characteristics.    Aleo marketing arrangements 

(providing the use of the sale and service facilities of other enterprises, for an 

enterprise,  or for the establishment of a joint marketing network), specialitation 

agreements, technical  services arrangements (for  loint maintenance and repair 

services),  joint design research or standards activities in specific fields, sub- 

contracting arrangements, joint ventures,  establishing of subsidiaries in partner 

countries which are more or less independent in relation to parent enterprises, 

establishing of corporations with equal participation of partners in capital and 

jointly owned subsidiaries,  joint ownerohip in companies with non-equal participation 

of partners, mixed companies with agreed or an equal share of partner«    share-holding 

companies among several firms, public companies with agreed shares, etc. 

"e should like to emphasise that each ííCD country ha« a commercial law and 

other regulations regarding the type of company which could be set up in the countries. 

Thus, for example,  businesses and entities defined by the Iranian national code are: 

joint stook oompany,  limited liability company,  general partnership,  partially 

limited partnership with sharer,, proportianal liability partnership,   cc-operativt- 

associatlon and joint  stock company. 

In Turkey there are five types of commercial companies defined by Turkish 

commercial laws:    collective oompany, commodity oompany, limited company, anonymous 

company and cooperati vs. 

«e have explained the    types of co-operational arrangements in the Preliminary 

Report (pp. 13) as well as some experiences on regional oo-operation in ">outh America 

and Africa.    7or the study on the organisational  structure of the flCD the types 

of co-operation which are important will be mainly in national  firms or production 

units or future organisational institutions dealing on regional bases.    Under the 

joint purpose enterprise scheme the RCP oountries have agreed that a joint purpose 

enterprise can be undertaken in various forms such as joint ownership, either in 

the public or private sector, ownership by one or more countries for providing 

supplies to the other, establishing production facilities in one country for which 

raw Materials are produced in another, and long-term purchase arrangements based 

on productive capacity in any of the oountries.    Also all the ROD countries have 

special regulations regarding foreign firms, their investments and operation. These 

regulations ars usually well known as they are published in the Investment Guide 

for each country.    Books like "Investors Quids to Iran", "Quids to Investment in 
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Pakistan" and "Investment Guide to Turkey" contain the latra governing investment 

policy toward forai^rr. investirent,  procedure *or establishing enterprises, taxation 

preferences,  remittance of profits,  labour regulations, banking and  infra-structural 

facilities,  etc. 

Respecting the national   ?av of f»ach ^untry,   the relations between the regional 

institutions murt be bcsed  on the independent position of ep.oh national enterprise 

as fa.- ¿..s possible.     To- operation aid ¿ocision making will be based on mutual 

agreement of tho representatives of aach country in the inter-regional institutions 

or .A an 3g:'C3uent  of each production unit and its representative. 

Any co-operation on a regional scale is closely linked to national economic 

policy and involves  jome enpecte of national sovereignty,  inter-regional rules, 

discipline,  technicrueB,  etc.    Although "¡C1) is not a supra-national institution,   the 

cy-operf.tional arrangement could not avoid synchronizing national interests of the 

H00 countries and the project bringing benefits   to all of them.    In the present RCt 

orferninational structure thd RC^ Planning Council and the RCV Ministerial Council 

con mpke  the necensary proposals and decisions in the name of the Governments,   in 

tlv- rjr.chronization of co-operation ir the area of sovereign rights of each country, 

in '/.'c areas wharo national policy and development are involved.    It includes also 

the principles under which co-operation should be established, particularly regarding 

development policj ,   foreign    investment policy,   trade policy,  protection of regional 

iràvitries,  etc.     It will contain some rules and regulations for the necessary 

diecipline in implementing regional co-operation. 

In order to carry out the co-operationai arrangeaient,  it is necessary to deal 

with m-uiy te"W -i1     •i.-irn-'-l ~r* "ome-ct-.l subjects.    This is the area of techno- 

ce:• trai al ngreeTent and oparation, mainly concerning practical problems of econorny 

of ca-Jh PCT) tüun-ij,  uaoli as  the use of capacity,  increased efficiency and 

corrnatitivencps,  standards,  specialization, etc.     This area needs a new regional 

organization sui+able for deeliug with and implementing regional agreement in 

various engineering rotors for various products,  realising national and firm 

interests in all aspects of technical ani economic matters of regional co-operation 

Thj organizational structure must bo in harmony with condition* in the RCD 

countries and muti i esport prêtent experience and practice.    The present experience 

\n co-oporationa]  arrangement with foreign firms is very extensive in each RCD 

country and should be respectod and used in setting up an organisational structure 

mi venture among the RCD countries.    There are many foreign finas operating in tho 
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ROTI region,  in trade and various commercial arrangement rather than in the technical 

fields, in joint venture or other production arrangement,    '¿e should like to add 

that the regulation« governing foreign investment are stimulating and favourable 

for the nor arrangement,    "e believe that co-operation and partnership among domestic 

firms of the RCP region could contribute to a larger joint venture with foreign 

firms. 

Finally, the organisational structure of the heavy engineering industry must 

be appropriate to fit the various groups of this complex sector. 

Having explained all general and specific factors affecting the organisational 

structure and forms and particularly the above-mentioned approach to the 

organization, we should like to discuss a few possibilities which could be the basis 

for the RCD organisational structure in the heavy engineering  industry.    This, will, 

of oourse,  be an additional proposal to the existing organisational structure 

including the joint enterprises scheme. 

1.      The new organisational structure in th    heavy   engineering industry should 

foresee some ohangee in, and improvement of the existing HCT) institutions.    As this 

is not the purpose of our study, we should only like to mention that overall 

successful operations within the RCD structure also a.-pends on the relation between 

the RCD Secretariat, and other RCT) bodies, on business firms and the capabilities 

of the RCD bodies, particularly those of the Secretariat to meet large and complex 

requirements of co-operation.    In connexion with these we should like to propose 

that it is nncessary to ohange some of the functions of the Committee of Industry. 

"e should like to propose that the planning function of these oommittees be 

strengthened or that special sub-committees on plan harmonisation be established. 

The industrial sector of the IÎCD Secretariat should be strengthened with technical 

personnel.    In the industrial committees and in some of its bodies,  representatives 

of business firms and business institutions should be included. 

,Je should also like to point out that the RCD Chamber of Commerce and Industry 

should be more active and should be financially and technically strengthened.    It 

should carry out the task laid down by the establishing of this institution.    In 

addition to the above-mentioned suggestions as preconditions for successful 

operation of the RCD, we should like to suggest that the "tate Plan Institution 

and other departments dealing with industry in its work an alalysis of implementation 

of national polioy and in the analysis of the development of industrial firms, 

should include the RCD approach on how national problems could be solved and goals 

reached regarding the RCD markst and oo-operation. 
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2. The present RCD arrangementB and commitments cannot be carried out to meet 

deadlines or demands as there is no commercial institution willing to work on a 

co-operational arrangement.    Although there are many commercial institutions, 

trade companies, representatives of Po re i en firms and trade agencies, not one is 

specialized to carry out work under a oo-operational arrangement in industry in 

the ¡ÌCP.    It could be that the volume of trade is not sufficient to attract the 

attention of trade capital and businessmen.    However,  the present agreement under 

the joint purpose scheme as well as the future co-operational arrangement depend 

to some extent on trade facilities which should be undertaken by specialized firms 

in each RCD country.     It is not our task to deal with the organisation of trade yet 

we should like to emphasise that in the present stage of development of the heavy 

engineering firms,  these firms are not capable of successful trade-dealing,    "e are 

of the opinion that the establishment of one regional trade agency with independent 

subsidiaries in each iiCD country will be very useful for overall trade development 

in the RCD, particularly in supporting and stimulating 'ACT) co-operation in the 

engineering industry. 

3. In some documents of the RCD and in the Terms of Reference of the UNITO study 

it was mentioned that the establishment of the RCD heavy engineering corporation^ ) 

should be analysed.    We should like to discuss this advice more thoroughly.    After 

having studied the heavy engineering industry (particularly some of the larger firms 

and in view of the already large range of production units, including various types 

of ownership, various lioense standards, measurement and contracts with foreign 

firms), the establishment of a corporation for dealing and solving the existing 

problems on future development of heavy engineering industry in ths ICD countries ie 

premature.    If a single 3CD body could deal with general subjects of mutual interest 

to the RCD counties'  heavy engineering sector then the setting up of a corporation 

is not necessary.    A corporation is usually a business institution dealing,  in 

practice, with economic,  technical,  financial and other subjects.    In analysing the 

establishment of a corporation we come to the conclusion that tho very high diversity 

in the heavy engineering industry cannot be solved in the present stage of development 

of industry through a ??CD corporation for the heavy engineering industry.    However, 

we do agree that there is a common problem related to the heavy engineering industry 

which should be discussed and solved on an inter-regional basis and which is a 

precondition for a successful development in this industry,    "e should like to 

propose that suoh problems should be solved through the existing RCD structure, 

primari^- by the committee for industry. 
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We should also like to suggest that since the RCD countries are particularly 

interested in the development of the heavy engineering industry that a special 

permanent sub-committee for heavy industry should be established within the present 

framework of the Committee of Industry,    "e believe that such an organizational 

form could be suited for harmonization of activities in each government.    The 

representatives of heavy industry,  particularly the new inter-regional organization 

should participate in this sub-committee.    It could improve its co-operation and 

solve more easily the many mutual problems related to the national and international 

level.    Consequently,our suggestion is that the setting up of an RCD corporation 

for the heavy engineering industry is still premature. 

If we were to discuss the question of how many and what form of corporation 

and in which sector of the heavy engineering industry they should be established, we 

would then like to stress that many factors are involved in the setting up of such 

corporations.   In addition to the fact that the heavy engineering industry is still 

in the first stares of development, many large firms in this sector have no adequate 

oontacts with the various firms in the engineering industry within the oountry and 

the oontacts in the RCD region are on a very low level.    There is not enough 

preparation, either on the national level regarding suitable measures of the 

economic polioy, or on the plant level regarding production programmes, standardisation, 

quality control,  etc.    Furthermore,  some of the large firms which would be suitable 

for oo-operation under the inter-regional corporation are still in the construction 

stage or on trial production,  their financial situation does not make them suitable 

for inter-regional integration in an RCD corporation.    Although our standpoint 

with regard to the establishment of an RCD corporation is that we are in prinoiple 

favourable towards it, the matter is too premature for discussion.    However, although 

we are against the establishment of RCD corporation for the present, we would 

nevertheless recommend that necessary steps be undertaken immediately to ensure that 

such corporations will be established in the future. 

From the above explanation and conclusion, other subjects related to the 

establishing of an RCD corporation suoh as management and control,  financial and 

organisational subject« are not for the present in the foreground, but we should 

nevertheless like to outline some ideas.    The establishment of a oorporation depends 

on the subject it is to deal with and on the function it has to disoharge.   At the 

moment we osn foresee two types of corporations suitable for the RCD region, one 

whioh oould be established on the basis of the existing industry«    The main function 
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of this corporation would be to deal with present probi ens and the development of 

the existing production unit and capacity in the heavy engineering industry.    The 

corporation should mainly deal with the harmonizing of the production programe, 

specialization and marketing,  technical ss.ietance to firms, setting up a joint 

venture with foreign firms, also with standardization, research and other scientific 

subjects.    Por establishing such a corporation large financial resources will not 

be required. 

Management and control should be totally based on equal representation of eaoh 

RCD country and decisions should be made on the unanimous agreement of the 

represantative of each country. 

The second type of RCD corporation could be established for dealing with new 

investments and establishing new production units within the RCD region.   The 

establishing of such corporations should be made on a formal request from the 

Government and on their wish to participate in investments and eventually to co- 

operate on production.    This type of co-operation should be more centralised as it 

will require larger capital,  larger international and interregional activities, etc. 

This type of corporation will be suitable for only a limited number of groups of 

heavy engineering plants like those setting up production of heavy electrical 

equipment, refining equipment, nuclear power plant,  etc. 

Thus, we can conclude that in the establishment of a corporation for heavy 

engineering the emphasis should be on the preparatory functions so as to oréate 

favourable conditions on both ¿he national and plant levels for the successful 

operation of such an enterprise. 

4.      Looking at the structure of engineering firms in the RCD we find that there 

are a large number of small firms,  a limited number of medium sise firms and a few 

large firms in each RCD country (see Preliminary Report p. 82  )•    The largest firms 

are owned by the Government.    They have     special arrangements with foreign firms 

or are about to establish new contacts with foreign firms.    As explained earlier, 

these firms are facing serious problems and urgently need a suitable production 

programme and also need to increase their use of capacity.    They have to obtain 

a market, establish oo-operation with foreign firms, etc.    All these problems are 

closely related to RCD oo-operation and adequate organisational measures should be 

taken with regard to these corporations.    Sinoe the state-owned sector differs in 

many aspects to the private sector, we should like to analyse the speciflo 

organisational forms of this sector for inter-regional oo-operation. 
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Heavy engineering state-owned firms within the RCD region are mainly organised 

into large national corporations like the IDRO (Industrial Development and 

Reconstruction Organisation) in Iran,  "est and East Pakistan Industrial Corporation 

and the MKEK in Turkey.    There are many indications that these industrial firms are 

suitable for the creation of a heavy mechanical corporation on a regional basis. 

We are in favour of it, but as explained earlier,  without adequate preparation, the 

setting up of any corporation will be premature and will be like building a house 

without foundations.    '•'« should like to advise that action be taken to start 

preparations and the process of establishing a corporation bringing together managers 

and experte of these firms to diseuse their problems that are related to production 

programmes, use of capacities, markets, etc.    This will oréate favourable conditions 

on the plant level and is the best preparation for establishing a heavy industry 

corporation.    There are many ways in bringing these firms togethert    A special 

Committee for heavy engineering industry could be established or a Regional Board 

for heavy mechanical industry or a preparatory Committee for setting co-operation 

or corporations in heavy mechanical industry. 

Any of the above should include representatives of state-owned firms liks 

IDRO, '-'est and East Pakistan Industrial Corporation and MKEK, also representatives 

of each Government and representatives of large firms.    This body should be advisory, 

it should meet twice a year and should submit its recommendations to firms, the 

RCD bodies and to the national Government.    Exceptionally, some Decisions regarding 

technioal and economic subjects could be taken by member institutions and firms 

with the agreement of all members.    In our proposal for organisational forms we shall 

discuss,  in detail, adequate foras of organisation for large related Government 

firms in heavy engineering. 

5.     Moat of the small and medium si sed firms in the engineering industry belong to the 

private sector.    Traditionally, they are mainly autooratio and very often organised 

on a family basis with hardly any contact among themselves.    It would not be realistic 

from any point of view to propose that tradsUonally independent and individualistic 

firms form a corporation on a regional or national level.    On the other hand, private 

firms well advanced in technology, with good organisation and contacts with other 

partners could envisage the possibility of establishing a corporation, or any other 

type of integration.    However, for many private firms a more suitable organisational 

form would be a joint venture, industrial partnership, joint purpose enterprise 

eoheme and sub-contracting which would involve 2 or more individual firms within the 

RCD region and with foreign firms outside the RCD region.    Bilateral and multilateral 
forms of organization are unlimited. 
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The private sector in «ach RCD country already has the experience of 

establishing associations and various ¡rub-committees in many   branches of industry. 

^e should, therefore,  like to propose that the most suitable form for organizing 

private firms should be by establishing regional associations and groupings of 

similar producers in branches within the association.    The RCD Chamber of Commerce 

and Industry oould play an important role in the establishment of such associations. 

''e believe that these associations would be suitable for bringing together producers 

of similar goods and attract their interest for an RCD co-operation subject to a 

favourable and stimulating Government policy, the establishment of an RCD financial 

institution and other infra-structure facilities.    Their contacts through the 

association oould bring about a successful development of many organisational forms 

under the scheme of joint purpose enterprise as well as some sub-contracting agreement, 

technological and servicing agreement,  etc.    An association could carry out, on 

behalf of its members, special services like providing technical information, market 

analysis, training activities, research, etc. 

There could be many independent associations,  and in our further work we shall 

suggest suitable branches for establishing regional associations for the present. 

We should like to add that in Latin American oountries these associations have 

proved particularly successful in setting up co-operation in the engineering industry. 

6.      In the large framework of the possibilities and requirements of an organisational 

structure in the RCD, some special regional institutions which are necessary and 

important for the operation of RCD co-operations should be included.   Above all, it 

is neoessary to have an inter-regional institution or arrangement for dealing with 

standardisation.    Standardisation is an important teohnical precondition for 

successful oo-operation and trade between the RCD countries.    It is particularly 

important in this region due to the stage of development, to the various licenses 

and teohnical know-how used in the RCD region.    In addition, some inter-regional 

organisation should be established for joint regional researoh activities,  for 

teohnioal information activities, for quality oontrol, for training activities 

(such as a regional management sohool), sto. 

He have tried to explain the possibilities of organisational forms which oould 

be suitable for the RCD oountries for the present,  in addition to those organisational 

forma which already exist.    Our intention was to develop a realistic approach to 

the RCD organisational structure and to asks an introduction to the following 

Chapter in whioh we will explain some practical proposals for an organisational 

structure in the heavy engineering industry and to determine the main scope and 

approach to the organisational structure as part of an overall RCD oo-operation. 
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CHAPTER XII 

RECOMMENDATIONS ¥OTl A NEW ORG/JilZATIONAL STRUCTURE FX)T 

CO-OPERATION IN HEAVY ENGINEERING INDUSTRY IN THE RCD 

In connexion with our study of the twelve projects mentioned in the terme of 

reference and their suitability for co-operational arrangements within the RCD frame- 

work, we should like to make some proposals concerning organizational structure and 

forms and other fields suitable for co-operation.     TeJcing into account the complexity 

of the existing organizational structure of the RCD, our suggestions for its improve- 

ment and the specific characteristics of the RCD, we should like to propose the follo- 

wing organizational forme for various groups of Heavy Engineering Industry in the RCD. 

1.      The project for diesel locomotives should include oo-operation among RCD oountriee, 

the establishment of a joint design bureau, a purchase guarantee agreement, sub- 

contracting arrangement, co-operation in the production of wagons and maybe other 

railway equipment.    We should like to propose that a special agreement to co-operate 

on the above mattere should be signed between the State Railways Organizations. 

He propose that a special Regional Committee or commission be nominated composed 

mainly of representatives of railways of the RCD countries to supervise the implemen- 

tation of the main stipulations of the agreement. 

RCD oo-operation in the production of locomotives and wagons should use the  joint 

purpose enterprise soheme, particularly if this scheme is to be expanded.    In this 

case a Memorandum of Understanding should be signed separately fort - 

- production of locomotives in Eskishehir 

- establishment of a joint design group or bureau 

- co-operational arrangement for the production of components for diesel 

locomotives including shooting locomotives 

- joint study on the future development and electrification of railways. 

At the moment Iran is not interested in participating in the production of diesel 

looomotives but oould oonsider joining the other two oountrieB in the production of 

shooting diesel electrical looomotives, wagons, etc and in the study on the future 

electrification of railways. 
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The proposed cotnmisr.ion or committee for oo—operation in the production of 

railway looomotivee could include representative of the Governments wd could be 

considered as an inter-governmental organization  for carrying out the agreement on 

co-operation.    It  is necessary that the expert group consist of exports from 

railways and factories belonging to railways.    This expert group nhould deal with 

the practical side of the production and would be responsible for the implementation 

of the various agreements.     Due to the specific  regulations related to  State  Rail- 

wcys this should not be organized jointly with -mother co-oporational  arrangement. 

2.      In the study on diesel engines we propose the Marine  Diesel Hhgine-s Factory 

in Pendick, Turkey, ae suitable for an RCD project.    We should like to recommend 

this project as a joint purpose enterprise suitable from the organizational point 

of view.     Should Turkey oonsidcr our remarks and suggestions regarding this project, 

it should prepare a revised and detailed feasibility report and the Memorandum of 

Understanding should be studied by all the RCD countries.     The Memorandum of Under- 

standing should include a financial scheme md the participr.tion of other countries 

including foreign firms,  a purohase guarantee, etc.    Hie  large shipyards in Pakistan 

and Turkey should be included in the agreement regarding this project.    Also some 

of the benefits and credit facilities concerning this project should be included 

in the agreement. 

us the joint purpose enterprise echóme is known from the organizational,  financial 

and other points of view,  and is already in practice in the RCD Region, there is 

no necessity for explaining in detail the organizational,  management and oontrol 

functions regarding this project.    Organizational  forme for co-operation for other 

dieBol engine projects will be proposod later. 

3.      Production of centrifagos and filters, boilers and pressure vessel», pumps 

and compressors is inoluded mainly in several existing firms or will be included 

under «on struct ion suoh as the MKBC in Turkey, the Turkish Sugar Corporation, Taxilla 

Footory in Pakistan, the Arak Machine Building and Tabris Machine Building Factory 

in Iran etc.    These factories arc also the main producers of machine tools and 

other equipment.    We have already pointed out the spooific problems facing these 

faotoriee. 
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We should like to propose tho establishment of a Regional Board for Heavy 

Mechanical Industry.    This Board should first of all  include representatives of 

largo State corporation like IDRC in Iran,  West raid East Pakistan Industrial Cor- 

poration, the MKEK of Turkey, tho reprenentatives of large factories like the 

machino tools  industry of Karachi and Dacca,  the Tarilia Heavy Moohanical complex 

in Pakistan, Heavy Mechanical  Factory Karicals in Turkey, Etimesut Machine Factory 

in Turkey, the machine  factories in Arak and Tabris in  Iran,  Bomo large private 

firme like BECO in Pakistan, etc.    The Regional Board for Mechanical  Induetry 

could include representatives of the rovornmont of each country and banks interested 

in industrial development. 

As stated earlier,   it is premature to  think in terr.n of establishing a regional 

industrial corporation and we consider that  this regional Board could take steps 

for preparing the ground for the e rt ab li shewn t of a regional corporation for heavy 

mechanical industry.    In the meantime, the  Regional Board could help out the 

abovementioned large industrial firms in making contacts and in co-operating with 

one another to solve present and future problems.    Thus the setting up of a Regional 

Board is an urgent matter, particularly because the present RCI> structure cannot dool 

successfully with the many technical and economic problems which should be discussed 

between firma. 

The main functions of the Regional Board for mechonioal industry would bet 

- to discuss and co-ordinate various technical and economic activities and 

problème of the abovementioned large firms 

- to discuss production programmes of factories  and better use of capacity 

- to deal with oo-operation, specialization and exchange of components and 

intermediate goods between firms 

- to make joint analysis regarding domestic, regional and international market 

- to synchronize the interests of the firms regarding oontract and Joint 

venture with foreign firms 

- to di sous 8 future programmes of the firms 

- to carry out the nocosaary joint study and research activities 

- to deal with joint training activities 

» 

t 
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ooiason intorsst to thu finas.    Itili' eodjr «nouid oultivat« >a«iaut» with  «th >r 

dosÄDtio os wall nt foreiéfi firm« erne institutes. 
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•*!•« *i«**H«**a 

tU*n f«*r «vtd »«•«"'  «l »«i * 

i»-a *^«ifMOT«    tvru-^it    t«r+i* <w%l»«   »!      viiin^r •jr*t." 

rçt 

il««  «li« ••*•«, n»r ir« «à»/    «4Vr cmrintriiun  In «he 

t«  i««. fi»t«*tt>ilt«j r«f>«r«« me n«lwr a«u4t«§, «In. proéwe«!« of 

kMM-ry  '«*14   «*»'*n»t     ¿l»   -v-     r««»!««!  dftljr   •   n nn«l.«ri Mffcu«. 

, w* n Jw«i » mmìé  mir *   r.>«kiu ir «r#»tt«4 « H relouai kuii.    TV 

»•#>»•«•••  »f %*••• p«jr*««« ums «è» r«^ •*•«**• or -, Jet*« p«r»o«   **«or- 

•«iMBe.    *M»v*r, •«*#•  «Il »»••«  .'t^ti a #».*• (•«•%»*••, *Ä««r-i«©r«t lttnfc 

tali«*»  «4 tr4MT«faOT>i   >r* i #« -*f IIb-    «nif—< •—«—*•? for aleolric pmtmr 

•«•«!«*• «4 OT tè»ir t«*4»t«U «•*»>•*••«•* !••  »4 «è» proéneti«« «fed-nU are 

t*i «#*••*•«, •- v* •** %m tmmm M •»ttu« * ••***«•    «r^n«*    join« PU«><MM «•« 

rrt«*».    i» «»»UtM»n—r, i« l* '«m* **f **ri«mf # •** o«j»tort4ia« f«r »••«•y 

n.-iri-%l jpiipili« rt# «li tè- ift «N»«n*«.   !»!»•• ••   pr^Ar»«i«t h«v* hm 

#•«, «4 ifc»»% i« *• •m^9%* r«w#i*UiUr r»i»r« r«r il*» proéiwttfl» »r l»««y «l«»«%rt- 

**ì ifti»i>»< t •• AMI!« life* «•• nifMi u « - «MllrfÉBÜiHilteJKJkMI 
«AggfM^LjM^M ^» ••>• *t':' *•#*«* fc*    •« kliiàvd.    Hil* f««ff#«lor]r e««4M^ 

ttutt i» 4I91IM «aj ir »Iv far«« fMMWiti "»Tir». %lwir iat«ra«rt I« Join« 

IT-tuiÌ1  i  *f »4«V <l-^r««*l  ifUtp»«««  «4 làvtr Wtllt«4»»M 1«   M^M^  ^  J«H*t 

rwMfttill«f >^irl * ti4^"<ii>« #*-*i--r<*i.4i ir Ut» fi»lé. 

«è.    è 
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The compoBition of tho Preparatory Ccmi.ii.ttoc: should includo representatives of 

the  three  governments,   industrial  bank;:  of each court r/ and their national  innti- 

tiitionn responsible  fcr the  nupply of electricity.    Ph:   repräsentativen  of tho RCT 

Secretariat  should  nie o  bo  included in tno Preparatory  eommi;tou.     Thc¡ RCD Secre- 

tariat   should proviue  all  aôrr-.'   '. - J ''.' '    •(. -.:-1Liation;.J   'aeilitiei   for this 

Preparatory Committee.     The  Comnittoe  should r.iv-ot  ircni time  to time but  not   lose thru 

twíoc   -   year. 

The main functions  of thir Preparatory  Committee would boi 

- to üynchroni?.o variJU.> activities of tho government relating to production 

of Heavy Eloctrioni Equipment  (power plant  equipment) 

- to propare  a feasibility report  ior ^nt-abu ishing production of heavy 

oleotrioal equipment within th^ RCD region 

- to propose agreements te the- PCI"! count riJS or.  the main findingB  of the 

feasibility report 

- to deal with thw  preparation of a financial  scheme for establishing tho 

production 

»    to propoBC a suitable ine onanism for co-ordination and synchronization 

between the three fovernmentE 

- tc propose to tho government necessary measures for '¡oonomio policy regarding 

the establishment  of production of hoavy engineering gocdD 

The Preparatory Committor should ogtnblish close  contacts with appropriate 

national institutions and could apply for technical assistai JG from UNIDO for the 

preparation of a feasibility report.    The Preparatory Committee should also 

establish close contacts with national development bankß in the IÎCD countries and 

with international financial institutions etc. 

Tho Preparatory Committee will bu responsible to the Committee of Industry of 

tho RGB and to tho Regional Planning Councix  (UPC) and will subnit  its roport to the 

RPC at least onoe a yoar. 

The activities of this Committee in the preparation of the feasibility roport 

should oovar the production of large hydro-thermal and gas turbinos,  the production 

of largo boilers and appropriato thorm3 equipment for thermc power stationo, tho 

production of hydro and steam generators, the production of largo transformers and 
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other appropriate equipment for power stations. 

The Preparatory Committoe should ranke uso of nil the studies already prepared 

by the RCD countries regarding this equipment and rospoot the agreements alroady 

.¿uTde by any of the RCD countries.    The establishment of this Preparatory Committee 

ie an urgent matter because of the lengthy preparation for heavy olectrical equipment 

production. 

5. Por setting up production of industrial valveB in the RCD region the most pulitilo 

organizational form is the existing joint purpo30 enterprise scheme.    The RCD Region 

has no production of industrial valves whioh involves a separate technology with 

special requirements as far as quality end skill are concerned.    There is a large 

import of industrial valves in all the RCD countries, particularly in Iran.    The 

assortment is so large thc.t any oountry, with the exception of Iran, oon fulfil the 

requirements of the eoonomic sonle in production duo to limitation of market.    The 

savings in foroign exchange in all RCD countries would be significant.    Therefore, 

all these factors indicate that to set up a joint purpose enterprise for the produc- 

tion of industrial valves in the RCD would bo the best organizational solution. 

This production should be organized on a lioenoe with foroign firms.    A long- 

term production agreement would be vory suitable for the RCD countries.    There are 

already a few foreign firmB interested in setting up such production in Iran.    We 

should like to propose a joint vonturo.    Iran should submit to the other two RCD 

countries a dotailod feasibility report for an RCD project for industrial valves on 

the basis of oo-operation with foreign firms.    After the feasibility report is 

discussed the three count ri o s can sign the Memorandum of Understanding for estab- 

lishing a Joint Purpose Ihterpriso.    All important subjects oould be included in the 

Memorandum of Understanding under the present scheme of joint purpose enterprise. 

6.     In the provioue ohapter we disoussed that for many reasons it would be 

suitable for the RCD region to establish regional associations of producers, 

particularly for bringing together private dealers and entrepreneurs for closer 

oo-operation.    Booring in mind our earlior explanation rogording the twelve projects 

and other suitable fields for RCD co-operation in the engineering industry, we 

è 
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1 
should liko to propose thr.t the following assooirtiono be established! 

(a)    regional  as soci at i one for automotive industry produoorc. 

Hie production of varioun COTB, trucks, diesel  anginen, traotors raid 

tho various compononts for the automotive industry belongs to the private sector 

whioh oomprises racaiy firms in nil the T!CD countries.     The characteristics of 

thaee firms regarding production, technology,  size,  contact with foreign firme, 

organisation,  etc., are numerous.    The autouiotive industry is very dynamic from 

the point of view of dove 1 opinent, with a very diversified range of products thrvt 

makes it highly suitable for oo-oporation.    On account of thoBo faotors and the 

experience of domestic producers in organizing associations, wo are of tho 

opinion thr.t  r. regional association for automotivo industry produoers would, 

for tho time being, be the most  suitable organizational institution for making 

contacts and starting co-oporatior. in this sector.    We Bhould add that similar 

associations in South American countries have obtninod very good results in 

several fields,  aneociationG for the automotive industry ore included in thee«. 

The association could be organized in two ways;    oithor with roprosontativos 

of the oxisting associations already working within the framework of tho Chaber 

of Commerce and Industry in oach oountry or else through tho direct represen- 

tation of tho main produoors of those firme interested in RCD oo-operation.    In 

In either caso tho RCD Chamber of Commerce and Industry should play a very 

importent rolo in tho formation of associations for the automotive industry.    The 

experience of other inter-regional associations should be fully used. 

On account of tho complexity of tho automotive industry, we should like to 

propose that a regional association for the automotive industry bo set up, 

consisting of a oonmittoe presided over by a president and on adequate number 

of vice-presidents and a »pooializod section for various groups of production 

suoh as diesel angines, cars and truoks, tractors nnd earth moving equipment. 

The association could have separato export groups or a sub-oommittoe to 

doal with subject s of mutual intorost to all oar produoors like l    marketing, 

roecaroh, production of gear boxes, production of oleotrioal equipment for motor 

oars, oto. 
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The function of this association would be to deal with subjects of 

mutual interest to its members.    The association should make recommendations 

to national associations,  to the RCD governments, to the RCD Secretariat 

and other RCD bodies. 

The association would particularly support co-operational arrangements 

and sub-contracting and purchase agreements within the RCD Region.    Further 

associations will analyse obstacles to regional co-operation, particularly 

regarding national policy and regulations and make proposals and suggestions 

to appropriate RCD and national institutions for the removal of the obstacles. 

The association will operate within the framework of the RCD Chamber 

of Commerce and Industry. 

The association could play an important role in organising contacts 

between producers of the RCD Region, in influencing policies of the three 

RCD countries for oo-operation, and initiating some other organisational 

forms between the various partners in the production of motor cars.    For 

instanoe, producers of diesel engines could very soon establish co-operation 

and achieve some higher forms of interregional organisation. 

The establishment of this association and its sections according to 

specialised branches oould cover, from the organisational point of view, 

some of the twelve projects (like diesel engines) and other new fields 

related to this industry and identified as suitable for oo-operation 

(like agricultural machinery and earth moving equipment). 

(b)   The second RCD association we propose is the RCD association 

of produoers of processing equipment. 

One of the largest and most complex fields whioh we identified as 

suitable for oo-operation is the production of machinery and equipment 

for the various industrial branches suoh as the food and sugar industry, 

the ohemioal industry, the textile industry, the oenent industry, the 
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oil industry, tea processing equipment, etc. 

machinery end equipment. 

This is called processing 

As explained earlier, the production of some of the above quipment is 

well advanced in the RCD Region particularly in the chemical industry. The 

establishment of contaots between producers will be very useful for further 

development of production in many existing firms. Competition from abroad 

in this field is considerable and contact among producers in the RCD countries 

will result in an inorease of production and competitiveness on the market. 

As the processing industry covers many industrial branches we snail be faced 

with a dillema of should one association be established or should several 

associations be established on a regional basis and distributed aocording 

to branches? For example, the regional association of producers of 

equipment for the food and sugar industry, the regional association of 

produoers of equipment for the ohemical industry, the regional association 

of producers of textile machinery, of oemont machinery, etc. 

A detailed analysis shows that very often the same factories produoe 

machinery and equipment for several branohes of industry. 

There is also some uncertainty as to the reaction of private produoers 

to the establishment of many regional associations. Therefore, we should like 

to propose for the beginning one association for producers of processing 

machinery and equipment. This association could have ssveral sub-committees 

or sections, each conoentrated on one branch. This association should be 

organised on the same pattern as the automotive industry. The RCD Chamber 

of Commerce and Industry should take the necessary st ps for setting up this 

association. The assooiation should operate within the framework of the 

RCD Chamber of Commeree and Industry. Its contaots and activities should 

also be set on the same pattern as those of the automotive assooiation as 

far M dealing with members, national institutions and RCD institutions 

are oonoerned. In the future the establishment of some other RCD associations 

ars envisaged. 
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7*      There mi a statement at one of the RCD conference» that without trade there 

can be no co-operation.    We fully agree with this statement.    To start and maintain 

regional co-operation in the heavy engineering industry, an adequate volume of trade 

and trade institutions should exist.    As already mentioned, at this moment there 

are no specialised trade agenoies operating in this field within the RCD Region. 

Of oourse, trade as such does exist and there are firme dealing with foreign trade 

in all the three RCD countries.    However, they do not seem to be much interested 

in, nor are they suitable for, greater co-operation and trade in the engineering 

seotor.    On the assumption that an RCD agreement to the UNC'AD report will be 

reached very toon, we should like to propose the extension of the existing 

organisational institutions in the sphere of trade between the RCD countries. 

In connexion with this and the speoific requirements of the engineering 

industry aa well as some other industries, wc should like to propose that trade 

agenoies be organised in each HCT) country. 

We propose that each RCD country establish a trade company as an independent 

trade firm or agency in accordance with national regulations.    The special function 

of these companies would be to deal with trade and co-operation within the RCD 

Ragion.    They would sign a speoial agreement on the following: 

They should first of all agree on olose oo-operation and each of them will be a 

representative agent for the two other companies.    Then they should agree on estab- 

lishing a regional consultation board on trade for the engineering industry where 

the representatives of the three trading oompanies oould discuss and deoide on 

mutual problems and oo-operation.   There regional consulting boards for trade oould 

also include representatives of other industrial regional institutions such as the 

joint purpose enterprises, assotiations, regional boards and oonsiittsss. 

The function of these regional trade institutions would mainly be commercial and 

co-ordinating, making suggestions and proposals to the RCD institutions, business 

firms sad to each of the RCD governments.    The oontaot between these national trade 

institutions should be particularly olose regarding the market.    (Thus, there would 

be no repetition of the unsuooessful oontaot between the machine tool factory in 

Karachi and producers of Jeep-Iran, in selling gear boxes for Jeep). 

• 



1 
- 213 - 

The initiative for organising such institutions must cornt; from the RCD 

governments providing capital or getting support from commercial banks. Private 

capital and entrepreneurs should play the main role in these activities. All 

operations of such firms should bo on a commercial basis, with due respect for 

dcr.estic regulations and on the assumption of eome facilities regarding trade 

beuw:on the RCD countries. The interregional contact of these firme should be 

baced on the common character and practices of regional co-operation in the RCD. 

Should the idea of setting up such a trade institution ba approved by the IiCD 

Ministerial Council, the RCD Chamber of Commerce and Industry should take the 

necessary steps to initiate action in each i<CD government to organise such trade 

firms. 

V.s believe that the organization of suoh a trade institution on the national 

end interregional level would fill the gap now existing in the RCD organisational 

structure. It would be very helpful for bringing about many RCD co-operational 

arrangements in heavy engineering industries and contribute towards the final i sat ion 

of rany arrangements whioh we had proposed in connexion with the twelve projects. 

It vould also be beneficial to the future development of the HCD oo-operation. 

é 

In conclusion, «#e should like summaries that the existing gap in the RCD 

organisational structure could be bridged by putting into effect the proposed 

organisational structure for RCD oo-operation in the heavy engineering industry, 

with a further strengthening of the RCD Secretariat, with the proposal of a revised 

and expanded Joint Purpose fctoterpris-s scheme, with the proposed HCD association of 

Pxoduoers, the HCD Regional Board for mechanical industry, with the Preparatory 

Committee for establishing a RCD corporation for electrical equipment and with the 

regional trade agencies. The proposed RCD organir ational struoture would be able 

to meet the present requirements for co-operation in the engineering industry. It 

would be suitable for greater co-operation in the future. 

The proposed regional structure has enough flexibility to meet the various 

needs of the industrial firms and it will provide a firm basis for further develop- 

ment and establishment of new organisational forms for RCD oo-operation in the 

future. 
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CKAFTT; XIII 

S Tin ,rITT.  ON THr rrSTIT'JTI'^Al. FACTORr 

OF IT" !VCD CO-OPTATION   IN VWY 

TKJINEiRINf!  IMFJSTPY 

In addition tc our suggestione  re^ardinp- governmental  and non-governmental 

institutions  in the RCD and  the   lack of adeguato  trade  institutions,   '.e should 

like  to mention a few institutional   factors and  important subjects  for starting 

and maintaining RCD co-operation  in the heavy manufacturing industry.    The RCD vas 

successful   in its development of  infra-structure  facilities,  particularly 

transportation.    Financial,   research and legal facilities are not adequate.    Although 

this doeB not come vithin the  sccpe cf our study,  re  should nevertheless  like to 

mention a fev of the more  important  institutions. 

1. One of the serious problems of larger RCD co-operation is the   juality of 

goods and  the  standardization of engineering products.    The PCD region is specific 

in its use of various measures,   technical data and  characteristics,    (uality control, 

standardization, etc.    The  region han been using licences and  technical assistance 

from all parts of the world.    This brings many difficulties  in co-operational 

arrangements between factories. 

There   is a National  Standards  Institute   in each ROD country  dealing with the 

problem of standardization.    Contact b^tveen these   Institutes     has already been 

established within the RCD framework and a RCD committee for standardization has 

been created.      Ve are of the opinion that establishing close contact among the 

National Standards Institutes  ie a very urgent task.    i'e should like to propose 

that the possibility of establishing a PCD Institute for Standardization (to serve 

several economic sectors particularly  in tho engineering industry) be studied. 

2. Financial institutions are becoming ever*nore  important.       It  is difficult 

to establish any large firm, industrial corporation,  or even co-operation in 

industry without the assistance and help of some  financial institutions.     In each 

RCD country,  besides the private banks,  there are public economic corporations or an 

Industrial Development Bank,  which finance and implement variouß national programmes. 

è 
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1 
In analyzing the need for regional  financial  ins ti tot io ne,  onp mußt keep  in mind 

that RCD industrial   jo-operation and development  in the  field of heavy 

engineering require  the allocation of  large   investments  and consequently,   the 

engagement of many resources,  both domestic  and foreign.     Large   investments  in 

heavy engineering,  with long-term return riten,   re-uire publie  ind  foreign invest- 

ments which aro usually above the  financial  resources of the private  firms.     If 

\:<i  add  to  those facte  the need for regional harmonization of development policy, 

the  efficiency requirements of the  national economies and  the  implementation cf 

the  principles of economies cf scale,   it  is clear th'it  the establishment of a 

regional financial  institution vould be  very useful and even necetniary.     In addition, 

v.'e  can remark that  there  iß not enough freo capital within the RCD region to 

finance  regional projects,  even very profitable one?. 

These problems ehould receive particular attention,  especially from the 

viewpoint of how the regional  institutions should be established,   what will be  the 

legal procedure for establishing ouch institution,  what    ill be  their financial 

resources,  and hov should they be organized. 

To meet the current needs of regional  financing and development,  some 

solutions could be found in closer co-operation among the existing industrial 

development banks of the PCE countries.    A regional consortium,  agency or financing 

group,   summoned by the Industrial Development Banks of each ROD country could be 

established,  depending on the decision of the  authorized bodies of the  Industrial 

Banks of all the three countries.    The main function of this agency would be to deal 

with financial facilities for co-operation in industri' and implementation of the 

development policy along the lines approved by  the RCD bodies.    ThiB agency,   together 

with the RCD, could also work on the establishment of the HCD Development Bank. 

é 3. As  it has already been explained,  the development of heavy engineering 

requires some design centres,  research  institutes, marketing centres, and similar 

supporting institutions.    Small firms for heavy engineering are not in a position 

to sot up and maintain such institutions,  either from the financial,  or from tht- 

technical point of view.     It is advisable for such institutions to be organized 

within the framework of the RCD,  bearing in mind the proposal for establishing 

regional associations and other organizational structure  in the RCD. 
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4. Some organirational measures   in education,   training and even in 

administration should be considered  in order to support regional co-operation. 

For instance,  regional contrée  for management could te  established and courues 

for training in some branches organized.    The training of workers from mo country 

by another  is advisable when industries'  are  in a more  advanced ctage  in one country 

compared to another. 

•>. 'Jnder the  necessary  institutional  subiecte v-e  could   include  th<   various 

economic policy measures and regulations.     It is a fact  that vithout a favourable 

economic climate,   it is difficult to  start and maintain co-operation in  industry. 

The economic regulations concerning trade,  export,   import and financial regulations, 

such as credit and  fiscal policy,   are  decisis- factors   in creating the general 

conditions  and climate for co-oporation.     Under a  loint purpo3e enterprise  scheme 

is foreseen the duty of the countries  to  adopt the  legni and financial  regulations 

in the agreement stipulated in the agreed ilonorandura of Understanding between the 

RCD countries.    Ve should  like  to propose  that such regulations and benefits bo 

extended aes long-term regulations among the ROD countries.      PCD co-operation will 

be more attractive for private entrepreneurs when the governments have established 

permanent legal nnd financial regulations and institutions to stimulate RCD co- 

operation instead of a case  tc  case  agreement.      without these benefits 

entrepreneurs will be reluctant to enter broader regional co-operation in the 

engineering industry. 

6. Furthermore, we should like  to mention the problem of plan harmonization 

among the RCD countries.    Thin subioct  is tackled  in our preliminary report and 

in the special report of the RCD expert group meeting regarding plan harmonization. 

Some institutional agreement regarding plan harmonization in building an infra- 

structure and in some other sectors of economic development ìB necessary.    As far 

as the heavy engineering industry is concerned, we should like  to point out that 

in thiB sector some harmonization of the national policy in necessary.    This 

harmonization is not    advisable except in setting up a future programme or in 

creating national policy.      At thin stage harmonization ìB more necessary in the 

implementation of national policy or National Plan.       It is advisable to find 

means for the realization of a national policy,  this makes realization much easier 
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from  the  financial point of view and more officient vith regard to  production 

of many goods of the hcMvy engineering sector,     ''ith  this approach  the 

harmonization of a national policy  should be   extended  from  the  national  planning 

organization to  other national  inatituti  nu,   to   large  firms  in oach  country and 

to various RCD bodies.     Implementing thit- method will  prove very useful  for 

co-operation,  and  the  'luostion of plan harmonization "ill become much  more 

realistic  and eaeier. 

7. There are many arrangements betven foreign firme  and firms  cf the RCI! 

countries  for producing cars,  diesel  engines,   trrictorr,   electronics, 

transformers,  machine  tools,etc.     Th>.  fact that  some  of these world-vide  firms 

have production arrangements  in all  three RCD countries,  or in two  of  them 

indicates  the possibility of specific RCD co-operational arrangements  involving 

foreign firms.     Sincu  the national  market  is  limited to  some engineering products, 

the co-operatio:al arrangements between these  firms on the ono hand and  the RCD 

countries  jointly on the other have good prospects  for the future.     From this 

point of view,   the  licensing policy of the  three TiCD countries should  be co- 

ordinated.     In the  initial phases-   this work could be carried out by  a  joint PCD 

Team negotiating vith foreign firms. 

Pith the possible .assistance of UN IPO,   Vienna,   co-operation could be 

established on these banes vith several veli-'cnown firme which are  already 

engaged in the RCP area. 

To deal  in detail with the above-mentioned subiectc doc ¡s not  oome within 

the scope of cur terras of reference,   but we cannot avoid mentioning the 

above  idea within the  large framework of the organizational approach  to RCD 

co-operation.      This subject cannot be neglected  in future co-operation in the 

engineering sector. 
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2. The Member Government s  are of the view that cooperation 

amongst their, in the field of Heavy En£ine.irin(, une Electrical 

Industries could be beneficial and take offect only if  all three 

countries partake in the benefits ros-ltin^ from such cooperation 

on ^.n equitable bacia,   includinr 'i reasonably oqutJ flow of products 

amongst the three countries. 

3. In order to give effect to this objective,  thj UNIDO ia 

requested to assign,  as early as possible,   a small team of experts 

to study this mattor and recommend,  in consultation with the Member 

Governments,    featib'e alternative criteria.    The interim report to 

be prepared by the experts  is to be considered by the high level 

representatives of the throe Governments and the criteria to be 

applied in the conduct of the study be decided upon. 

4. The Governments of Iran, Takistan -.jirt Turkey alar suggested 

that UNIDO may consider the assignment of undertaking the overall 

study mentioned to a consulting ongineering firm acceptable to 

throe Governments.    In the concuct of the study, the consultants 

should be instructed to apply the agreed terms of reference the 

objective mentioned in paragraph 2 above,  and the decisions to be 

made by the Member Governments on the interim report of the expert 

team. 



r 
Annex II 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

UNIDO 
3 April  19/0 

Request from the Governments of the 

ire of Iran, Pakistrn and thi Republic of Turkey 

for Special Industrie. Services 

JOB DESCRIPTION 

INT-121-I   (SIS) 

POST TITLE 

DURATION 

DATE REQUIRED 

DUTY STATION 

PURPOSE OP 
PROJECT 

DUTIES 

QUALIFICATIONS 

Senior Economist/Engineer - team leader 

One yeFT 

AE  boon as possible 

Teheran, with travel to Pakistan  ^nd Turkey 

To prepare studies  on the basis of which the 
three participc.tin¿r countries (Iran, Pakistan, 
Turkey) can decide on the  locational distribution 
of ftiven projects and on the mechanism for suitable 
co-operative  arrun£ementa.    A team,  consisting of 
the team lender,  an industrial  economist  and 
additional  consultants  as  may be required,  is 
requested toi 

1. «stablish criteria for macro-location of 
industri s in the member countries; 

2. evaluate the viability of 12 projects 
(mentioned in the background information) 
from the standpoint  of establishing co-opera- 
xiom.l  ixran^ementb; 

3. study the mechanism and the suitable organiza- 
tional  structure for co-operative arrangements. 

The  expert will be  expected toi 

1. design,   organize  ant'  supervise the work of the 
teamj 

2. take ret ivo prxt  in the work of the team 
particularly with regard to suggesting, suitable 
or&aniz tionnl  structure for co-operative 
arrang^nents; 

3. be responsible  for maintaining contacts with the 
Secretoxiat of R.C.D.  and the three Governnents. 

An industrial  economist or engineer with oxtensive 
experience in industrial development problems and 
with experience in organizing and guiding team work 
in this field. 

4 
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LANGUAGE 

BACKGROUND 
INFORMATION 

Enclisi » 

The thr<..-: interest :J  Governments Lave agreed to 
examine the possibilities of co-operation in the 
cstablishm.-nt  oí  manufacturing  uniti, to produce the 
fcllorfinp:     (i)    Locomotivos,   (ii)    centrifugal and 
cpoci-al   filtern  fer  cl amical  industry,   (iii) die3cl 
engines  above  2*0 U.p.,   (iv)  rotating electric?! 
nwaahinory,   (v)    turbc~£encr tors  (etecxn/gas)t 
(vi) oil drilling, production and refining equipment, 
(vii)    boilorn.» pressure vcaseii anrt atea» heatinf, 
appliances,   (viii)    pumps  and  cemprosgort, (ix) special 
valves,   (x)    pumps for chemical industry,   (xi) boilers 
(lar¿.e si.:e for grid  poucr stations),   (xii) median- 
ici  equipment   (hydraulic turbines  and coupling 
system).    A te.am consisting of a projet manager and 
•T. industri 1  economist will b<.- responsible for 
disi,;nin^,, organizing and carrying:- out the respective 
studies.    To  this en:,   additional  expert and consul- 
tant services  will le utilized.     In order to  secure 
effective support of the  expertise av-.ilr.blc at UNIDO, 
short-term assignments cf UÑIDO stafi" members to 
participate  in the tearr. work are envisaged. 
The te,am will be located  in Teheran.    Travel funds 
arc provided  in order to maintain cl03e working 
contacts with the requesting countries,  to collect 
data in Europe and b*,  in contact with some 
research institutions   -.broad  and to cover the travel 
component of UNIDO staff Members'  assignments. 

PRIORITY POSTI    CANDIDATES REQUESTED BY 15 MAY 1970 
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Aunex II 

UNITO NATIONS  INDUSTRIAL DEVELOP!lENT ORGANIZATION 

UNUX) 

3 Aprii   V)'!0 

Reguost from the Governments of the 

Empire of Iran, Pakistan and the Rep •.'•lie cf Turkey 

for Special  Industrial Services 

JOB DESCRIPTION 

INT-12W (SIS) 

POST TITLE 

DURATION 

DATE REQUIRED 

DUTY STATION 

PURPOSE OF 
PROJECT 

DUTIES 

Industrial  Economist/Regional Project Evr.lur.tor 

One year 

As  soon ae possible 

Teheran,  with travel to Pakistan  -und Turkey 

To prepar...  studios  on the basis  of which the three 
participating countries   (Iran,  Pakistan,  Turkey) can 
decide on the locational  distribution of given projects 
and on the  mocl.ansirr. for  suitable co-operative arrange- 
ments.    A team consisting of the  team leader,   an 
induatria.1   economist  anc   additional consultants as may 
he require1  is requested to: 

1. establish criteria for macro-location of industries 
in the member countries; 

2. evaluate the viability ci   12 projects  (mentioned  in 
the  background information)  from the standpoint 
of  establishing co-operational  arrangements; 

3. study the mechanise and the  suitable organizational 
structure for ce-operativa   ari -angemoritj. 

Under the  supervision of the team leader,  the  export 
will be expected toi 

1. formulate criteri-, for decidi'^ on the location 
of the projects  (listed in the br.ck¿TOund informa- 
tion)  in the participating countries; 

2. define the data ane  information requirements for the 
above  and design methods  for their collection ma 
analysis; 

3. evaluate the 12 projects (mentioned in the back- 
ground information)  availing himself of the 
services of the consultants v/hnrever necessary 
and  recommend the  location of those projects; 

4«    define requirements for additional expert consul» 
tants  for the  ¡.¿"ore-mentioned tasks. 

t 
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QUALIFICATIONS 

LANGUAGE 

BACKGROUND 
mPOKÍATION 

Industrial  economist with extensive  experience in 
project  evaluation and individual planning. 

English 

The three interested Governments have ..treed to 
copuline the possibilities of co-opi ration in the 
establishment of manufacturinc units tn produce the 
following»     (i) locomotive  ,   (ii) centrifugal and 
special  filt .rs for chemical  industrv,   (iii) diesel 
engine.:  above   iOh.p.,   (iv)  rotating  electric.1 
machinery,   (v) tarbo-/;onerators  (ut.am/«as)t   (vi) oil 
drill irw-,  production  PJK   refining equipment, 
(vii) boilers,  presaure vessels  and  ¡jteum he-ting 
appliances,   (viii) pumpt, antl  compressero,   (i:c) tpccial 
valves,   (x) pumps for  chemical  industry,   (xi) boilers, 
(lrxce si2e for grid power stations),   (-\ii)  nechaniaal 
equipment  (hydraulic turbin ¿¡  -and  coupling system). 
A team consisting of  a project  manager and  an industrial 
economist will be responsible for designing,  organizing 
and carrying out the respective studies.    To this  end, 
additional  expert -nd  consultant  services will be 
utilii:od.     In order to secure effective support of the 
expertise avail ble  ..t UNIDO,   short-term assignments 
of UNIDO p.t-ff members tc participate in the team rork 
are envisaged. 
The tear, will b*   located in Teheran.     Tr-vel funds  .are 
provided in order to maintain close worring contacts 
with the requesting countries?,  to collect cata in 
Europe  and be in contact with som.   research institutions 
abroad   .and tc  cover the travel component of UNIDO staff 
members»   assignment:... 
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Ar.nc:; III 

REGIONAL COOPERATION FOR DEVELOPMENT 

DJD/ENGIN/1294 
,-jth April,   1(;71 

SUBJECTl      Uaidc  Study c.i  12 RCD Project 

REPt      Your letter nots.   1¿32-3í èe/teè  ¿?tl   Ausist,   1^T»9 
ind 3650-33 dc.ted 9th M-xch,   1970 

Dear Kr. B-.tme-nglidj, 

I h?we the pleasure to inform you thrt  the UNIDO Erp-;rts» 

study on  12 RCD Industrial project« id un^-r-w. y.     The project  reports 

of seven of these h.v :  e.lrondy buen prop.-.rod  eno  circuì "ted by the 

•ember Governments rxid  tlecu project reports  -xt- duly utilizad by the 

UMIDO Experts in thoir studios.    Howevei',  three- of these project 

reports  oxpectcd to be  propere1 by  Irrji,  heve not yet been received 

by the Secretori't for circulation.    Hi ese   re m- inly,  Ret-\tin¿< 

Electrica Itr.chinery  (i would like te     ckncwleùpe herewith  the 

receipt  of your letter no.  2y6-3 ', ;1 t^   is'tii April,   1-./1,   inforrr.mf 

UB thr.t  this project report will  h.  finr.lized  et the b-/ innin,   of 1972), 

Oil Drilling, Production  end Refinin,. Equipment   ena  3p, ci'.l Vrdv.jB. 

UNIDO Experts  ".re  expected tc  complete their  fin-el  repert  until 

the forthcoming meeting of th J Committee on Industry which  is 

scheduled  to be held in June  21-2.',   1071,  cr    t  the  let est befor-   the 

14th Ministeri;! Council Lectin.'.    Therefore   it  i., requested ti..-t the 

propere!ion end circulr.tion of the tre pre je-t  reports,   ri;unely,  Oil 

Drilling, Production enc'. Refining Equipment  en'  Sp«ciel Valves b. 

expedited to feoilitete UNIDO Experto»   efforts  ir fine!i¿ine their 

viows on the  12 RCD project. 

With best reperds, 

Yourr   sine;n ly, 

signo«-1 

Fiur.rt Bilheu 
Director,  RCD 

* 

4 

Mr. H. Bntmtenglidj, 
Ministry of Foreign Affairs 
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APPENDIX ?. 

TOE CALCULATION OP DISTRIBUTION OF THE AVAILABLE PROJECTS 

\ 

1.      The basic project elate on which tho distribution:.! analysis  is 

carried out    re contained  in Tibie A.    The data on output value and en 

fixed investment;: are either originally ¡c;iv(jn in th.. project study or 

have boon directly estimated by the exporte.     Tbo yearly output    level 

refers to the "normal"  opor .tion porioi.    The   subdivision of domanti fer 

tho yearly output of the three member countries for projects II,  III 

and IV has bec-n estimateli by tac  ocports on th.. ground  that  tho relevant 

products are newj    that  there is no competitive, domestic production and 

that the intensity of demand by each  country  ic-,  in principi..,   equal. 

Fixed investments for projects V and VI hrve boon obtained through 

capital output  r-tios taken from international  comparisons,  rn.akinê- 

allowance for the general  efficiency conditions in the RCD  .eenomios. 

As for the rajige of producta  included in the production programme 

of each project,  reforancc is made to Part II ci' the Find Report. 

2.      Tho data on 2C engineering industries and related branches  arc 

contained in Tables B,  C  and Du; recording respectively the figures foi- 

Iran, Pakistan and Turkey.    The original magnitudes  rxe indicated by 

0, £ and £. 

0 is the output value of tie relevant branch,  rferring to the 

year I96&,  i.e.  the latcct year l'or which  it was possible to  collect 

n, common set of statistics or to v/crk out in some cases through extra- 

polation from similar branches.    The dat.: un the output value wore 

originally expressed in tl. . national  currencies  and i;crt transformed 

inte US dollars by a conventional  ratio of each national currency to 

the dollar, referring to  I96C.    This ratio is 7611 fer th.. Iranian rial; 

9l1 for the Turkish lira and 7.5:1  for the Pakistani rupia (the so- 

callad tourist rate since the offici.! rate -V/ll   is  clerkly overvalued). 

0 is the domestic oontont of engineering and related branches 

in each RCD country.    It has boon partly ibtainod from officiai publica- 

tions or government sources (especially for Pakistan and Ir.an)  and 

partly ostimatod or ortropolatcd from the data in similar bronchos 

(especially for Turkoy). 
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c is  the degree of utilized  capacity in the relevant branches. 

Those figures rxc largely estimated,   ev•..•n those received from official 

publications,  because the situation of existing capacity in the 

engineering industries of the three countries is not yet well known. 

In some cases the dota for cap..city utili:'-; tiuii ;re guess JS. 

C  ia the full  capacity volume oí  output  in the relevant branches 

(C = O/e)  and A is  the available production capacity in the relevant 

branches,   expressed  in t:,rmc of   output value  (A = 0-0). 

Por the reasons   juat nou explained,  the magnitudes _c, ¿ and A 

are toe uncertain for use in ~. meaningful -ay in the eistriluticnaj. 

.analysis.     Therefore,  they    re givoi   in til-- tableo  only   -c points of 

•-•'•    r--' for future  investig-tione  .hioh will try tc  improve  and 

updrte the information on tha utilizrtic.i of engineering cap<acity. 

3.      Table E is a matrix of production co-efficients  c; lculating the 

indirect effects of the projects on the narhot  vt  large.    The inverse 

production co-efficients for the  engineering industries  ;uid related 

branches    arc not those of the RCD countries.    The- input-output matrixes 

for the RCD countries  -re utili  too  aggregated so that data for those 

branches  do not exist   (or, possibly, have net y ut been publisher). 

In such a situation the experta  resorted to  the devio? of taking o.s  " 

point of reference the Leonticff-Carr input-cutput  matrix for th>.  TEA 

metal working -and manufacturing activities in 195^i    --d justed by re- 

grouping various .activities in order that the matrix fit;? the compositic: 

of engineering and  motalJorking l>r;jiohes  in the RCD countries (the  V) 

activities of the matrix of inverse ou-effioiont-j  in Tabic E correspond 

to the 19 main branches in Tables B,  C and D). 

Of course the structure of the American engineering and metal- 

working industry in I958 is still    very different from the structure 

of the corresponding RCD industries  in 1^68.    However, there is a 

presumption that the pattern of engineering industries in developing 

countries ia going to approach in the Ion« run that of 

developed countries,  and ultimately the Leontieff-C&rr matrix is 

the only one in such detail at our disposal.    At the same time,  the 

fact that wc use inverse production co-efficients different from 

the actual RCD adds to tie reasons for not pushing the calculations 

of the indirect effects beyond the findings obtainable by operating 

t 
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(in Tablee P,  C  and D) with the magnitudes 0 and  o. 

4.      The formule expressing the impact  of the separate projects is 

obtained  in tho following \ity\ 

j    (j = 1,   2,      6)    the six projects t > be distributed 

k 

0. 

(i .  1,   2, 

(k -  1,   2,   S) 

0. /      - 
x/ci 

C. 
i 

cr o.. A. 

a. 
1 

h 
P    o. = 

J    i 
B . 

B 
j    i 

RiCi 
N. 

R.   -A. h. 

   2Î-)    the engineering and related brancher,  or 
products  from Tables B,  C and D in 
Appendix 2.    The outputs of the projects 
j =  1,   2,       6 are also contained  in i. 

•the three RCD countries 

th«. 1 ¡vel  ^f output in branch  i 

the degree of  iua«rtic  content of output 
in branch i.    The domestic contents  of the 
sij' pr. jocts "ic also  contained in i. 

degree  of capacity utilization in branch i 

output  capacity  in branch i 

-vailable cap 'city i.i branch  i 

(i/j)  inverse production co-efficients  in 
tho branches which are  affected by the 
output of project j 

the value of yearly output  of project   j 

(i «=  j)  value  of domestic content of the 
yearly  output  of project  j 

(i /  j)   increase of output  in the engineer- 
ing branch i,   affooted by tnc production of 
project   j 

(i / j) domestic content of the increase 
of output in the branch i,  affect oc! by the 
production of project  j. 

(i f j)  revirements for additional pro- 
duction capacity, taking place in engineer- 
ing branch i after output of project  j has 
occurred.    This capacity Í3 expres6od in 
terms of the imports which should be made 
for meeting tho availabtity of products 
indirectly required in order to obtain the 
output  of the relevant prou-ct  in case the 
preBent production capacity falls short of 
these requirements. 
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The sum of the domestic direct and indirect increases of gross 

output,  ongendered by project  j in country k,   is expressed by the 

following formulât 

I..   - B. 
0 

26 ¿8 

r,    » -   *-   I." 
ln1             1 i«1      i 
i/o i/j 

However, since the dr.tr1. on capacity utilization are too uncertain,   it 

is advisable to drop the list teres,  in the second number and to use the 

reduced formulât 

20 

Jk J        1«1 N. 

5.      One mp.y easily realize that the preceding formula, is built-up 

on the output value of one year of "normal"  opération and that no 

mention is mode of the present v-Juc of effects of the project spread 

over a certain number of years encompassing either the operation period 

or both the construction and the operation period.    Indeed,  there were 

no data for the projects (except partially for project  I) about the 

patterns of construction and operation period    and, within this last, 

about the "installation" and the "normal"  installation period.    Under 

such conditions, the most reasonable solution is to assume for all 

projects equal construction periods and equal operation periods and to 

assume moreover uniform construction and operation periods (the amount 

of fixed investments in each year of the construction period is equal 

and the value of output in each year of the "normal"  operation period 

is oqual).    Within suoh a framework of simplified but unavoidable 

assumption,  it does not make a difference in comparing the benefits 

accruing to the countries by the different projects whether thoir 

present value is calculated ovor the whole life-time of the projects 

or whether the b--TV f't-  -r    calculated on the  firot year of normal 

operation only.    We choose hero tho second alternative and wo give up 

calculating the benefits accruing during the construction period 

because for the majority of the projects being distributed one cannot 

know tho breakdown of the fixed investments. 

ft 
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6.       Evtn with   - «m-„il   number    f pi    j r-t--.   UT
4
  wit;       ; 

prcoodure  auch  'us  th>t   outlined 1   v  ,   th  t ul !  t 

omput. tion work if thrci.   \lt»rn 1 iv    m    r  i •<  -ti  ru>  h 

for  ca^l) projoct.     It   u,  xh.r't r>,    /'via t 

1nf 11 ( 

T-       t    <l        1        < 

t.      » .i    •   1     1 

prodotonuned m .crol       tuns        p   ¡.if1 l.'     ri -1     ti.,    int.        rw-i   - 

ur-ti'.nthe  rulos for  identifie ti.n r<m$ • at  <    in   ''.     t.r   /,  f rr V#THP*' - 

though no precis   ^u.'iiîtit  live j.  .i   r,..,t ,r*    J-      IV n   in t) .   F r«. j' "t       t   , 

Pr: joct  no.   1  .>r  T bit  A  (n.-xir    ..i   a   1     >vln< .• )  te.-   h.   n 

3Ufe^;oBtcd  for lccrtior.  it- T udii,   Turkey,   \     \l.<     t   Ite .   . i   th-   pr   ,   <t 

jtucy,  n;jnely,  the Turkish G vuvtvtv nt     ,¥   tt     Suit/   r Br th. r« :>..     Tt 

iocationil   choice oí'  th<.  Turi i al   < 1 r .l'I «_ » s ;  « \.   T, e    in  th    r;r un',    th  t 

the  lfvrßcat  d omenti   for this pr-duet     n¿to  ir  Tv., h'.v   '•/)    Turk y    f f   it 

VCTÌOU8    .jiV'-Mlt^CE    fOT     th.     ojpl;lV    Of     '1.    ti       iL.    .,    t"1.' It    üt.i    ,t        ir 

that  sonr.^ technologic- .1  link • o¡*  m-"\y   .-•.   t i,.a¡     ,v ,.t   ,     . t   ri, ul ' 

mrvrine dicc-l  -;ngiiu. pi-, dnoti. •! V;  r-  mod  out   ir,   o. - op-ir 11  n with  tic 

:.ctivitioB  of th.'   uliip.vtr    in P  n» il- .     i'   r . v> r,   di ..i .   ¡raioh  us     i.   "••   V 

rf  steel  producta,   aomc  ¡>o-,rtt: h. v.    ',   'U   inf  rt •       1     n:   r t.   f r ir 

advanced count ri OB;     there m.-\y bo  c rt in '-ovnt  * •*  - l'       1   fli.-n  m 

Turkey duo to. the vicinity   -f th'   pr jtot t < Eur><p--  -jvl tt na-quwnt 

saving in trfjiaportn.tion costs    f  such  oo-.v,   o^-mmo ' ì 11  a. 

project  no.  (  (spécial  intuir f ri -.1 v.lv  •)   • x, 1     »  <• t«.d  in li x, 

lue to the  fart thct   the dum .n:1   i.j   IT^UI)   O> no- ntr   t-e  in t.l.ia 

countr",  nrijnelj1, wtdl   nbovc ^0« >.f  tho ti tal  RCli   .«IT. J» -, 

Project  no.  2 (at<ovni ..nd nydriuin   turtinei:)    nt'ii¡--       1  rft  ue«. 

of st<;cl pjnd c;.ating produrte f r wl ich th     i..rpu§t  prc^'ucur   it thio 

momunt rjiJ,  for the next ;/r JTí IB Turk'.,..    Tho  l.c tin in Turkey rwy 

.l«o take 'idvmitiigc of the vioinit.v  of luropi   for the  inyjrt-vtion   »f 

some hcr.vy  atoal j^pxts now'ci in raanuf cturin*, the tur^itio». 

Project  no,   } of Tibi'   A (hydr'   -n.    sticvn. ¿.ni.rtoi«)  . ntrvAln 

large- use of copper And aluminium,    ka t  r copper,  Ir J, will b«   th*. 

producer for the whole HCD met. ('u.   to the ri oont fliiioa^ry of huf*¡ 

ore deposits.    kt¡ for -vluminiuiti,   Ir-n will »t'\rt pixiuctinn by th 

bocinning of  1972 in Ar^ <"jx3 i* bocomin#: the only pivv'.ur. r fvi  RCL. 

Therefore,   o no mr^ oonaiJci- tito  locti  n    i   thin pr  jcot  in Ir fin   w» 

prodetorminod. 



ke  f »   | r  .1. < *    i  .  ',   (li    v>   it  rmf mr«)     n>   ahrul•  roneidor 

•»   «  r ài-«1;-    )>    H   t» - !   -<t  i< |ii]r!, f. i  pr  ducin* h    v;   tro-nsformore 

•<• •* u»>   th-   h    w     i   i tii m. r| »>,,,!     r i   nt   in T'-xil     is    i   the   onf  of 

• t     J-I   i'   r  1   r>   j ;    «-   ,    'Ml     i».       t»,. f   kc'l     'iur.tr.1''   ie   m.-Jcinf prxprx'.tii ne 

t   i   |M   «li*- i rv    -i.       »• . •*•#     ri-    rv ,v     1«     :'1<    HI   t   r i   rrxng t>   mfinpowor, 

fr 'l««" ti   .'     f   '      v    tr  nut v riT'T.'   if       cetili   >'   1 <b 'ur  intuieive  field,   íJI,
3 

M     *!>»»   fi    t'í  f''*i'-1   h pr. ¡¡«'.t.*   .'!,!"•' ir,   v<vjit ?-.,•    <t. 

••'     !."v     -ml'   •"•jif»-i    >\i 1   rv.v  ii i jptrot "i,  -  i-I ntifi' d   the 

|i   <   -t«r*ir»--i   I   c"ii.f»»  ft   fiv.    |, r   )-'i".     id „n1 xf lc.t ion î:.'.s  b<o.n 

• rt *   <i     it   \     »M   j|.,     t   i   ti    i   *•.,• i 'l   -tit   ri     .'Jin,,   n.   evr,luotion 

ii,   ,u»n*.*   tiv.   t« r» *    < .1     |.   i     i     n    u    •     t|;.    l.ik    f pr'-joct 

'   t   .     M   <.-v  r,   »v   t   .-.  rUr^   i     th-    „• . r,t if i '•• t ii n  . f predetermined 

1   •   ti  na,   ti.    ;\ n'ui   11   ,i •   ; J  li tv    t<   n  . .r«; \t 1 v   simplifie*!. 

ft    I  • t   rt       '    '1 ,!,'•   pur|.,~     ...     ' nf>r« HO   i. )   tf,.',y  ><   traete«:   "E 

ïl»rr. t ì^m-j":,   ..•    i i. i .     If,   t   nt tjv  i, ,  w>     •«iïi^n it  t,   Ficistcn, 

»c  !.-v»   il.     t   il  wirij   irii11   i     i .iri'^un p  tt   ins   (t!< <   Table A)l 

1 

i      MftJit    t 

Ir i 

r »Jutt ri 

Tur* <.,v 

-rt.'iti wl' id 

Kr> ,)«M"t«   '•   -iv.'   f 

-    ft\ j'-rt« .1    jv    ^ 

pr   j<"-< ts   1    'JKt    .'- 

th-   hmofitc <:ruin* >:-ch country 

bj   »u. .   ^»»trll'Uti   n of pr j;<'\*. 

•,       lUtf.r.'   ^fl.Mrif  th*   f.'rtnui'    il luatrotiud   in Section 4t    tie must 

.."Jpul-'.t»   Ui«   «li. ir-   if «   ci. ivuntry  in t!,    t, t   1   fi^o..!  investments 

i«»iu4r«ù fi   ti«    pr< i»it.    W     «au«««   th¡ t  the   fi: od  iflt*stm<mts of -\ny 

project    Mitiri.lt.  with  itn   ,.<.»it¿   crfit-.l    nd  that  the country  of 

1  nti.-r n tit ritolti*'    §$ t     tl .   fjquity a-fit  1   rnA  the other twe 

ptrtn«r«   'fX       rl.. 

rV»r t t   1   í i*«. ;  luv rttwint«   . |u 1 t    *1(V   nilli^n, Irui »hculd 

ontrit-ut.   I*,. . «Ulivi., »:Ai»t ji «/..i million   -ml Turkey |A0./' million. 

Hiu «hilf   of  .. -el, country  i»  tlu-ri-fM't; th*   followinft 

Ir .. 4.V 
f > i»tf.r. /?/,. 

T**rli>,\ ^.f* 

• 

I 
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i 

The benefits accruing tc  cr.ch country,  t: be  caccrtained by moms 

of tho formula of Section 4 •  should lo close t, the same proportion 

ns fixed  investments r.rc for each country.     If that  does  not occur, 

citKr  a different disti ib„tio:>. of ¿ívjecií, baò tu be rjrc.ngcd or 

seme mochc-Jiisfti for compensa-fin,   tfc-: unf-vourod countries  should  be 

devised. 
The benefits directly  ..nd  iv ireotly created by or.cii project  arc 

recorded in the  1-wt rsolu-.-a. ?f Table P where the m-'-gnitudes needed te 

arrive  at this result ;JG calculate*.    By tokinr into account the rbovc 

initial distribution pat tome of the  six pn jecis,   one realizes thr.t 

the benefits accruing te   Iran amount  to &-}.j million;    to Pakistan, 

$23.1  million and to Turkey,   521.P million. 

Ultimately,   each country's  share  in tetol fixed investments  and 

in totf.1 benefits is the following: 

Country Shore in investments Shore in benefits 

Ir. -n 
Pakistan 
Turkey 

34 ó 
27. r> 
3C.0 

100.0 

34.6 
34.2 
31.2 

100.C 

This distribution shows en inbalance between PiJnston aa' 

Turkey, while it is balanced with respect to Ir.on.    Further comments 

en this peint arc contained in Chapter 4, paragraph 4.4. 
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TABLE B - Engineering Industries  an:'   related brandies 

in Iran (V/^i) 

In ustrios  rnd Br.oneh<, 
07 

(rçiU.j) 

t 

I 

1) 

2.1) 

2.2) 

3) 

4) 

5.1) 

•j.¿) 

0 

7.1) 

7.2) 

L.1) 

8.2) 

8.3 

9) 

10.1) 

10.2) 

tO. 3) 

11) 

12) 

13.1) 

13.2) 

14.1) 

14.2) 

15) 

16) 

17) 

IC) 

19) 

Communiectùn equipment  (telephones, 
teleprinters, trcuiemi iters) 

Shipbuilc in,", 

Railway   '•(¡uipt,   (lecci lotives,  w.^um; 
one   equipment ) 

Spécial   industri'.]   rr. acliiiujry an:' 
equipment   (processin;   industrien) 

Material handling tacili.i. ry 

Tracti ra 

Other    .¿.ri cultural  machinery 

Construction (bui"1'1.in,; an    re-/1-) 
and  irininf, ruacuin rj' 

En; inus 

Turbine« 

Ball   onci rollar bearings 

Pumpa 

CompresBure  (industri u.;) 

Kachin>;  toola and  cth^i   metal 
working equipment 

Electric metorß,   generatore 

Switch jo ars 

Transformers 

Batteries   and dry  cells,   ncoumuiatcrü 

Electric wiring equipment 

ot.amping,  aerei: mrx4ii:i<-  prod acte 

Wire and cable products 

Boilers,  tanks,  etc.,  drums,  containeri 

Valves 

Structur;J metal products  (bridgea, 
buildings,  etc.) 

Primary  iron and steel  manuf .cturinf 

..'.PO 

Primai"' nen-ferroua metal  manufacturing 17 . c'O 

PI  -St i Co 

Cemont   and refractories 

1 • 35 

1.0C 

G. 4 Í 

.'.OC- 

O.t'O 

.<:3 

¿'.45 

1.00 

o.¿'< 

o • (. r 

¿. r.i 

9.12 

8.Í', 

JÏ.50 

——5-—r-~ 
ii      i 

VJ     (I. i i iL Sì (mill. ì) 

11.00 

t1.37 

A' 

10 

45 

4C 

50 

40 

•10 

•Î5 

0 

bO 

15 

55 

50 

45 

35 

65 

70 

fO 

f-5 

;)0 

-0 
f5 
50 

70 

90 

SO 

75 

45 

ro 

50 

55 

55 

-5 

oo 

60 

1.50 

1.10 

0./"' 

o./1 

0.15 

0.10 

0.07 

1.00    0.10 

3.4 '!    1.05 

a. 35 

3.1: 

12.70 

2.00 

0.34 

15.25 

5. 2A 

J.60 

".30 

16.35 

9.25 

40.60 

21.50 

13.00 

43.04 

1.90 

0.31 

3ó2 

1.00 

0.12 

e.38 

I.O5 

2.00 

4.ir 

2.46 

1.3c 

Í..10 

.".30 

2.00 

P.63 



r 
TABLE C - Engineering   Industries  ^rj1  related branches 

in Pakistan (196P.) 

Industrias  rar'   Branches 
C. 

1 

'1 )        Ommunic^ti^n • ^u i priant  (ttlopr-i-n^s, 
! 1 clcprint-rs,   transmitters) 

¡2.1) Shipbuilding 

2.2)    Nailway eeuipr:ent   (loconiol i ve6, 
wo..; ;onB and oiuipmeni,) 

Í3) Special  industrial  machinery and 
'. 0 uipment  ( <rocessiri', industries) 

¡4)        Material hTidlir. ; machinery 

¡5.1)     Tractors 

5>2)     Other a ricultura.1 mael.i.iery 

ó) Conatruclion (buildir , and ;'o:.d) 
and mirin,   nr'.chinory 

7.1) -.in-.ineB 

7.2) furbince 

8.1)    Ball and roller   bear in/CB 

(8.2)    Pumps 

l3o3)     C^mpaessorB  (indufjtrials) 

9) Machine  tools and other metal vforkin 
equipment 

10.1) Electric motore,   • eiicrntors 

10.2) S'itch   ÍJ0Í1TB 

10.3) Tr*•uBfoinncrs 

11) Batteries and dry  cells,  accumula Loin 

12) El-.ctric wirin    »? nui/men I 

13'l) St mpin^,   screw machine products 

I3.2) Wire and cable  products 

14.1) Bailors,  tanks,   etc,  drums,  containers 

14.2) V~lves 

15)      Structural metal  producís  (brid ;ct, 
buildin ;s,   etc  ) 

IS)      Primary iron and steel manufacturing 

li)       Pviinary non-forroue metal manufacturir^ 

10) PL-cticB 

19)      Coraont and refractories 

,(null.')¡;       ;   •/,    friU.^lLt) 

, '.<.. 11    ! 50   j es    9.50 : 1.4c 

¡U-.PO       55    I   75 • 13.00 

;  7-33 

2.;,o 

1 
1 0.0 b 

I 3-33 

0. JO 

<\   .) 

5- 33 

10.00 

1  06 

2-13 

12.00 

14.65 

0.56 

9-33 

o.OO 

50 

75 

>• 

••',r' 

3^ 

50 

:;0 

70 

/0 

7;i 

! :o 

!  40 
I 

45 

I   ° 
40 

33 

Us 

7(> '    2.-/ 

20 : 36.60 

12 

jo ' 

90 J 

I 
35 , 

JO 

J.C-. 

1.1 J 

3-5< 

0.75 

O.iO 

0. 30 

I 
?o 

30 

.36 

70 

35 

V. 5U 

^0.00 

1.20 

3   30 

¡   65 J 18.00 

I   65 ! ¿Z.50 
I ¡ 

j 55 ! 12-<: 

! 30 i 26,55 

55 I 14.50 

4.55 I 70 

53.33 j 40 
30. ¿10 ' 50 

:>,oo ¡ 7) 

53.33 ; 90 

32 

45 

'5 

08 

14.56 

97.00 

0O.8O 

9.2c 

00.60 

3.00 

2,00 

29.30 

3.90 

.?.••: 0 

0. .5 

0.15 

0.10 

,'.3() 

0.10 

\15 

10 00 

0.15 

1.40 

J. 00 

,'.80 

0. .5 

15.20 

6.50 

10.00 

".3.00 

30.00 

3.20 

7.30 
I 

I 

è 
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TABLíj D -  •>•   iiLírin; Industrien end roLvUid branches 

in Turkey (19 .3) 

r 
t 

Industriar  and e~e iciioc 

1) 

2.1) 

2.2) 

3) 

•') 

5.1) 

5-2) 

5) 

Y.l) 

1.2) 

j.l) 

8.2) 

Ö.3) 

9) 

10.1) 

10.2) 

10.3) 

11) 

12) 

13.1) 

13.2) 

14.1) 

14.2) 

15) 

ló) 

17) 

18) 

19) 

!< 
Communication o^ui r.n.nt  (toluoli -n^s, 
toloirintors,   trencrnittars) 

Shi ibuildin,, 

• feil^ey ctmi^im-rt   (l. comotivcK, 
wr.'v;onE end oruiímont) 

I 
3..'. c;ir.l  industriel mechin, ry end ! 

c(;UÍt)mont  (jroocnein    industrian)       i 

Ketcriel handlin-- meohinery 

TV C.tïCB I 

Oth^i- agricultural machinery ¡ 

C "struction  ('.mildin    end rued)    ni1' 
minin:; machinery ! 

En inus 

Tvrbinos 

Br.ll and roller bearing 

Punis : 

Compressors  (industriel) ' 

Mechine tools ..nd other motel working 
oqu^xnent 

lloctric motors,  generators ' 
1 

Sut ich ;fur.rs ¡ 
i 

'tyr ^formers ! 

0. 
i 

milite). 

].M 

18.81. 

?'.00 

°2 ? ' 

1..'.5 

55. Y 

¿7 00 

í.22 

e.M 

3.33 
1. lo 

^••14 

16, Jó 

/].,.'. 4 

1.11 

3eLLories end dry cells,  accumulators 21,11 

Electric wirinc equipment 11.11 

Stem un;;,  screw machine products          j 7 «77 

Wi-e end cable products                            ; 3ó.jj 

Boilers,   LanlcE,   etc,  drumn, ¡ 
containei 8 ! 11.11 

V Ives _ 

Structurel metal  jroducte (bridges, 
building,  e Le) 122. 22 

P.irar-ry iron and stool manufacturing 355.55 
1 

Pviracry non-firroue motel wanuf- ¡ 
acturin. ; till. 11 

Piratica 

Coment and refractories 
: 6/!./!4 

ilo,80 

35 

:>o 

e> 

i) 

•"> 

'.0 

50 

70 

70 

'5 

85 

90 

05 

¿5 
90 

•ò 

>.yj 

H5 

90 

90 

90 

90 

90 

•'5 

85 

55 

7«' 

JO 

55 

e. 

I^iJLi-^iA'-i 

1 

¡0 

¡0 

70 

50 

70 

75 

22. 20 

30.00 

2.7 - 

101.00 

30-. 50 

12.00 

).l') 

(3 

2.37 

-.35 

33*20 

0.35 

I.50 

63   1 32.50 

!7: 

50 

11.30 

I5.5O 

50   !  73.30 

33 2 ">. ?o 

ó() I2O/.OO 

/o |5or>.oo 

:>5 1171.00 
,35 99. ( o 

83 137.00 

j    0.,; 

'    0. Ï3 
1 

HOU 

2. tu 

3.70 

1.42 

0.71 

1.91 

10. 54 

1.91 

0.   0 

11.40 

3-'.9 

'¡-Il 

36..-.- 

9.10 

11. ?30 

152.^5 

| 59.90 

! 3Ï.5Ô 
!  ^O.l'1 

;2.22 

1.10 

'5- :5 
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