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T.e countries of the As. \n and Fer Enst \ ;ion with the
exception of Australia, Japan nnd Hew 7ealand »re termed, for
wvant of o kinder description, 'developing countries'., Prior to
1950 these couniries were and some still are basically producers
of primary products from agriculture, cthers were engaged in shipping
out their life blood in the form of non-rencwable mineral resources.
The two sxceptions are Hong Konp and Singapore both without any
agricultural or mineral resources but vith a tradition in entrepot

trade.

Industrial development was very low prior to 1950 and
The annual averapre rate of growth in tho manufncturing sector
during the period 1938-1948 vas ler: than | per cent excluding
Japan. Ironically enough it was the advent of the Second World
Var which brought in the primary staces of industrialisation.
The bres’down in the flow of oc sumer goods from Burope and the
needs of the war effort in the region had to be met by local
production. Thus emerged a very amall industrial sector. This
was to be further enhanced by the atiainment of politicwl inde-
pendence of many of the countries in this region and the planned
development of a broud bzscd industrial sector in their development
plans. In the period 1950-1960 the average annual rate of industrial

grovth had risen to 5 per cent for the resion excluding Japsn.




t nations of

1t is te industrialisation that the emergen

Asia lookcd for self susteining rowth, The desi ability and

economic necessity for industrialisation hss never been in dispute.

What has been uvnder debate are the strategies of development, the
structure of the growth retes, the nature of production and
for achieving

distribution of wealth and the necesaary instruments

eccelerated industrial developament and high growth rates.

Thus emerged in the first Development Decede (1960-1969)

s change in the siructure of production and exports in which

industry was to play an increasing and dominant role. Indus~

trialisation became n crusade of our times. This beliefl wad

expressed by Prime Minister Nehru when he gaid "Real progress

must ultimately dcpend on industrialisation, Huch expectationn
4m industrial developnent required certain essential elements

for success. In the experience of the developcd countries one

such elemcnt was the transfer of tochnology unc t'? ability to

innovate provided by what is now termed industrial research.

In the period prior to the forties industrial resocarch
and the sdvancement of science vere considered to he synonymous.
It ia only in the last two decades from accumulating experience

of many countries that the subtle differences are becoming apparent.




The primary purpese of indus*rial rcceerch is to secure
and maintrin througsl. tr-hnical - anovntion a high r~te of pro-
ductivity in the manufacturing sdctor of industry. It does not

«ttempt, except in rare cases, to increese the body of scientific

knowl.d‘. .

Industrial research is no test tube affair but a practical
exploration into industrisl development throuph all phasen from
micro-plancing, resoarch, pilot plant studios and development to
production {tself. ‘the functions of industrial research are to
create the necesaary technology required for use of a particular
rav saterial specific to a country nn which no known technology
exists; to adapt or modify imported fechnology to suit particular
renource patterns ir the country; and to maintain the adapted or

ereated technology at mezimum effectiveness in industry,

The creation of a technolnry does not stop with dizcovery,
This 48 only & besinning based on bench scale expurimentation,
Tho syrtesatic use of knowledpe in increasine scalen of output to
near manufacturing acale ond termed “dovelopmont” is e neccssary
step if the technology is to be sold. Development includes
modification to plant snd machinery, desiern and cons:iruction of
plent on o scale where variadble costs, varinble wastage .and other
fectors could be evi:lualed. Transfer of a new techmology to loenl

industry requires a visual demonstr-tior of the process on near

sanufacturing scale together with full detriled information on




machinery, product desirn, materinle, proccns enginecering,

unit cost, and profitability. 71 se same consiler tions will
apply perhaps to lesser extent to an ndapted technology or 2
modification tc a muchine. Often entreprencurs would require
assurances of continuous assictance in testing, trouble shooting,
process control, machinc maintenance, industry information,

product desi;n, leyout nnd similar aidc to production. These

are ossential elementn of service 1f reseurch resulta in this

region are io bc extended to production ~nd nccclerated industrial

development iz to bec nchieved,

In the asian repion much of the work of industrial
reneerch institutes has emphasised resource surveys and bench
scAle studies on the utilisation of indigeneous raw materials.
T™hoe main shortcominge are, the inndequate involvement of
engineers in 'development' vork with conrcquent poor trensfer
of technology, the lack of effective: liaison and evtension
services to industry ano the lack of well formulated and
evaluated prorrammes of research designed to meet established
and planned necds. A nationnl rescarch institute can only play
an effective role in national developmeni if it provides the
right techuolory of the right amount at the right time. To
this extent it needs to be in the hub and counsel of overall
plenning. A brief survey of the industrial research facilities
1e provided in order that we misht discuss how the research
inatitutes in this rc;ion have fulfilled their fusetions emd

expectations of the countrics thoy sorve.
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The only :ountries where industriel reseerch offort is
complotely absent in this rerion are Afghanistan, Khmer Repubiic,
Loas, Mepe! and 'hc Republic of Vietnam. 1In Hong Kong industrial
research huas not still been institutionmliscd but H.K, Tochmical
College undertnk:s design of mnchincs nnd moulds and the Pederation

of H.X. Industrics has a achool of industrinl design.

fhe two pioneors in Asia are India and Pokistan. The
Couneil of Scientific and Tndustrial Rescarch in India vas
ostablished 1n 1947 with Primo Ministor Nehru as its Chairsan
and puido. Itm ropid growth will be seen in the 29 Natiomal
uhﬁtou'-a, sc7oral cooperotive research organisations and
three repsi .nal) 1-boratories. The Central Design and Engineering
imtimte vas cetcblished in 1963 which in conjunction with vollf
equipped workshows in the reserrch institutes has muds poaiiblo

tho devcloraent f a number of proccuses utilising local raw

materials and th-ir nccoptance by Indian industry.

The Pakis nn Councit of beientific and Industrir]l Husearch
vus ostsblished in 1953 with ' central laboratorics and uevcml.
regional laboratorios in the Last, Wect and North. An Industrial
Resoarch a3d Development Centre wns cstablished in East Pakistan
during the second plan n.riod (1960-1965), A privately ondowed
instituto the Pasl-q-Omar Rescarch Institute founded with the
b3ret Af - womoting the study of sciencc and developacnt of
induatries has exioted since 192G. All other rescarch institutes
Are organised as gpovernmentsl institutions but ruearded us productive

functional parts of the country's industrinl devclopment facilities.




Tvo other countries - Indonesia and Philippines also
established & spectrum of rescarch services to industry., In
Indoniesia A numbcr of institutions oxisted long before independenoe
such as the Textile Lesearch Institute founded in 19:2, the
Loather Renenrch Institute founded in 1913, thc Materials Research
Institute founded in 1529, 2 number of resesrrch institutes -
vere entablilhea since independence such as the Ccramica Roscarch
!notituto jn 1961 and the Butik Rescerch Institute in 1949.

In 1956 a Counc11 of ocience was er tablished and it has sinco
eltablllhed a nunbar of laborntorics in specialised ficlds
includin; netnllurpy and olectronics. The dual responazbility
botvoon Governnent arcncieu and the Sciencu Council has rolulted

in poor liuilon with the industrial puhlic and mcapre dovelopments

of rosoarcb rcsulta to production.

In tho Philippines a Gcionce Act vas enactod in 1958
which created the Naijonal Science Development Board (NSDB) and
’xganded the‘old Bureau of Science into the Nrtjonal Institute
of Science and Tichnology (NIST) with eight technicel oporatin‘
units, tho biggost of which ia the Induatrial Research Contre N
vith sections devoted to chemistry and cng1neerin¢. There al-o..
o:iate a Govorn-unt Arcncy named the National Dovelopment uolpnny

vhich has research functione.




The multipurpose ndurntrinl researeh ingtitute dealing
with a verioty of irduntries nd a wide apeetrum of gorviecs
came into existince in Surma with the coteblishmont of UBARI
in 1954, in Taiwan with the egtablishmont of the Union Industrial
Rescarch Institute (WIRI) in 1954 and in Ceylon with the
cztablishment of the Ceylon Institute of Scicntific ond Industrial
Research in 1955, Based on this cxperience Koren g5 tabliahed
ite Korean Institute ¢f ‘cchnolopy (1966), T™ailand its Techno-
logical Research Institut. (1963), ZinFupore its Induntrianl
Komearch Unit (1963) and Malaysin its belions? Inuti tutc of
Scientific end Industrial Rescarch (1971)., Two countries have,
effectively combined 5tendrrd: and Industricl Rosenrch, Iran
eslrblished its centre for indus' riel reserrch within an older
standards and testine organis: tion in 1960, Sinprpore ine
corporated standards into the Industricl Rcsearch Unit to form

the Singapore Institute of Standurds and Industrinl Renearch.

Many of the countiries which pruierred the mul tipurpose
type of industrial resenrch institutes rlso have other sperialisad
institutes. Knlaysia has the Wood Technology Rese.rch Contre,
the Minernls Research Laborntory, nnd the Rubber Resenrch Institute.
Sinpapore has a number of unitn under the Scoromic Devclopment
Boerd such as the Enpineering Industrics Developue:nt Agency, vith
Several sub-departments dcvoted to specialised fieclds. In Tuiwan
tho work of UIRI is supplomented by five othor resonrcn institutos

in vpecialiscd areas such as sea products :ni aluminium,




In T™hailand the Department of lcience serves a8 G povernment
central loboratory nnd a scienti fic centre in addition to the
T¢:hnologdcal Rescarch Institute. The Dopurtmant of Science

has undertaken scveral indus triel rcsearch projecte and has in
recent yoars increased its facilities and capabili ty with
oxpansion of the Diviaion of Biological Sciences ond the Division
of Physics and Engineoring. Korea, Burma and Ceylon appear %o
be the only countries where the pultipurpose institute has sole

rosponsibility for industry.

Thie survey had to be brief because of my own limited
experienco 1in only two countries but this will be ronedied
1 feel sure b the country reports. Thesc are cxpected to
provide fuller recounts of the insti tutional framework for
{adustrial resoarch with cusc histories of projocts end
problems solved. The purpose of this sominar is to oxchange '
experiencos and to find soluticns to common problems and 1 hope
that these country repu.ts will .cflect not only succcsses but

vexiny failuren 28 woll.

In tho absence of that minc of information 1 have been
forced into the position of a devil's advocsto. As nn Asian
and & former Dirsctor of an industrial rescarch institute in this
region 1 may be forgiven for playing this rolec. Ve are not
gethered here to pay ecomiums to oach other but a8 true scientistse

to moke a critical anmalysis of our achievemonts and failuros, t0
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understand consiraints nnd limitations to our roles, and

thereby to improve our contribution t¢ developmont of industry

in llaiao

I propuso to initinte this soul searching with presontction
of some data related to industrialiantion and research cffort in
. selected countries. The annual average industrial growth rate
" for Asia and Par Bnot ¢xcluding Japan rose from 1 per cont in
.1538 - 1§4B té 5 per cont in 1950 ~ 1950, During the first
b&ei&ﬁ.&nt Decade (1950 - 1969) most of the counirios increascd
their average rrte of industrial prowth. The rate has vioried
from country to country: in Iran, the Republic of Korca, Malaysia,
Taiwan and Thailand it exceeded 1C per cent: in Coylon, India,
the Khmer Republic andg Pakistan it renped from 5 to 1€ per coent;
in Burma, Tndomesin and tho Philippines it was less than § por
cent. . Perhapazthese figures are deceptive as the rato of grovth
is @ facter of .the industrial bage in 1959. Also there could
be other factors like the 0il finds im Iran which raised the
manufacturing gomponent of its GDP to 37 per cent in 1969 in
spite .of the meagre faciljtigs in industri:l rescorch services
in that country. TIt.js porbhaps more artisfactory to look at the
netual contridutions by the manufacturing scetor to the GOP in
1960 and 1969 shown in Table 1. It should be rcmembered that
Indian industry wus nlrvédy shead of many of the countvies in
this resion by 1950 with woll ontablishod textilc, stool and

motal industries. Also, industriulis~tion and transfur of
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IABLE 1

DATA ON GDP AND MANUTACT ' RING FOR LCAFl COUNTRIES
(in millions of US dollars

H

" Popu= ]
COUNTRY 3§§§2§ Cor 13 millions .. .cacturing in millionn USH E;%;: '
| 1969 k 1960 ' 1969 1960 E}-""T‘ 1969 | @Lf" .
CRYLON 12. z’ 1,299.2 1, 91%.9  65. 7'5 5. 1], 200.1 ‘ 10,5 . 137 )/
mom b/ o/ | 537.0'31,652.2141,051.3 4,475.7, 141‘5 or2.7 | 110 73 2/ |
INDORESIA | 116 0. 3,185.3. 4,149.4 2661 8.4l 389.4 | 9,27 682/ |
IRAN 217, 9 4,473, 9 9,380.9 393.4. B.8 13,695.0 | 39.4 2522/ §
REPUBLIC 3/ 6.7{ 791.4° 914,53 68.61 8.7 943|103 119 4/ |
KOSTRLIC OF g/| 1.1 2.973.93 7,110.8 ' 394.6 | 13.2 i1,eso.e 26,0 | 163 2/
vgf " 12.1 | 1,676.1] 2,361.4:_ 140.9 8.4 2 263.7 | 11.2 . 254 5/ |
NEPAL £/ g/ 10.81 486.8) 934.1  59.1112.1; 100,1 ;10,7 66 2/ "
PAKISTAN g/ ; 111.8 | 7,687. 1;12,)96 215 757.2 | 9,8 :1.515.7 12.0; 131 1/
PHILIPPINES b/ | 372 | 4,487.3| 7,080.9 805.3 117.9 1,209.7 | 17.1 } 203 3/ |
SINGAPORE g/ | 2.0 668.6% 1,306.7; 59.9. 9.0 1 370.6 | 20,5 ' 756 3/ |
TAIVAN 1,793.9| 4,016.2 | 310.5 17,3 964.6 | 200! - |
THAILAND 34,7 | 2,691.8 5.395.o§ 351.4 13,0 | 686,0 | 16,4 | 126 3/
. i INAN
REPUBLIC OF g/| 17.9]2,097.1| 6,131.4 | 225.7 i1o.n ! 414,3 | 6.8] 148 3/
d eengloo

Source: ~ ECAFE Secretariat'

e = 1967 l = 1969
D = JFiscal year beginning 1 April 2 = 1968
e = 1968/69 3 = 1967
d = 1966 4 = 1966
o = 1970 5 = 1964
¢ = GDDP at current factor cost

g = Fiscal year beginning 1 July

h = Net domeatic product




technology can proceed without the intervention of the local
research institute such as by th use of conaultanis, foreign
collaboration with “wilt in know~how and expertiise, licencing
and know=how through patents and trade marks, turn~key Projects,
and the import of conplote plants with initial ekilled help,
Those however resulted in a repetative import of technical
know=how for the same item. In conssquence, the control and
direction, and trenafor of technology have moatly remained

with the sources from vhich they were imported, It has boen
reported that the aunual cost to Pakistan of foreipm consul tancy
and related services has amounted to U35100 million and the
oost to India, abdbout U3333 million. It would be revealing to
study the figures for Taivan, Kores, 'hilippinos, Singapore and
Malaysia vhere a large number of industries have been set up in

reocent ysars.

These considerstions sugger! that industrial development
can take place although at a Price vithout the assistanoce and
support of an indigeneous sonrce of technology. 7Tt is teo early
to prognosticate on the price paid and the deleterious effect
on the structure of industrial production. It is often the
Prestigious and luxury articles vhich are considered for outside
support like cars, aireconditioners, TV and redio, mot those
essential to human needs, These only underline the need for
indigeneous industrial research in order to provide compe tent

advice to the local entrepreneur and the Governsent agencies




on joint projects in respect of the choicc of technology,

licenecing, know-how iranasfer, training and also on *he type of
products to be manufactired and rav materiale to be used. Such
’lnvplvalont from the outset is the best guarantee that imported
teclinologies and know-how will be absorbed within the research
and developweni framework and be aveilable for adaptation and

ugse in the country.

The choice of technology, ite adaptation and appropriateness
to the resource patterns prevailing in the devel oping countries
and the new field of activity termed approprinte technology has
attracted much attention and study. The choice of technology is
an attempt to find thc optimum combination of the factors of
production, maximising resources in abundance and minimising on
lclréo resources. For the developing countrics of Asia it would
involve the intensive use of the more abundant resources such
as labour and indigeneous raw matcrials, while economising on
scarce resources suc.. a8 capital and skills. The technology
of the industrialised countries is developed to suit a different
pattern of resource availabilities that of abundant capital and
shortage of labour. Consequently the imported technology is
labour saving and capital intensivo. "I'he use of such technology
in Asia yithout suitable adaptation can, in cuses, even be harmful.
Consequently some adaptive research becomes necessary. Such rosegrch

involves modificatione either to reduce the volume of output to

conditions of smaller mirkets availabdle or to alter the factor
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proportions of labour and capital or to use locally availabdle
substitute raw materials, Adap* ‘ion nnd modificrtion nlso
involve re-design of a part or thu whole of the plant and trials

on gcale models.

The phcnomenal increases in population in thie region and
‘he rising presdgure of unemployment dictate that efforts should
be made to develop those industries and technolugies which can
maximise the use of labour and minimise the usoc of capital,
always assuming that the chosen nnd appropriate technology willl
vroduce goods of a desired quality snd prico. The population of
the region is around 1850 million and is increasing at an average
annual rate of 2 per cent. The present economic plans with the
hoped for infusion of foreign carital arc unable to find enough
joba for the labour, which natural increases provide each year,
let alone the large reservoir of uneaployed already a burden to
the oconomies of these countrics, The indiscriminute intensifi-
cation of the usc of :apital so as to maximise profit creates a
dual eoonomy and mocks poverty. There is now a groving conviction
that employment should be treated as a prim:ry.‘iot 4 secondary,
objective of development since il is the most powerful means of
redistributing incomes. In the crage for highcr GDP and high
growth ratec 1ittle attention has becn paid to what ia produced
and how the bencfits of crowth huo been distributed, It is assumed
that the benefits will triekle down inm time to the poor. In prectice

however the majority of the population of the country have remained
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poor. Poverty which nauntc ‘he wholc rogion hiw therefore to be
attacked directly which means that nntional planning should

concentrate not only on ipncreasi, nraduction but -’70 1N deter-
mining what i@ produced and how the extra wcalth from increased

production will be distributed.

Such a nev str._tegy of developaant will require a Bov set
of priorities for research and development and in deciding om
the options for industry, tochnologists need to be consulted.
The poorer countries of thiu region hove 8 limited capital and
if dovelopment is to permeate to the mass of the pooT, they must
paximise the productivity of that capitnl. 1t is these factors
that gave birth to npproprinte tochnology as 3 development
stratogy. india's recognition of its importance 18 reflected 18
the establishment of A wApproprinte technology Cell” in the
Ministry of Industrial Development vhoasc task ir to identify
suitable technologien in important scctors of the ccomomy nnd to
recopmend measures that would hel: in the adoption of appropriste
technology. The 'cell! hns also beun charged with the responsibility
o® selecting, adapting and developing technologies which are optimel

in terms of capital investment needed for creatins ona work place.

It has now been proved that the possibility exists for
introducing appropriate technology into Indian industry of all
sisos., The priority needs were howevor in the smaller industries.

Rural industrialisation in particular tends to benefit most frem
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this movemeni. Appropriate lechnolorsy s a dyn'nic concept,

A technolory conasidered approprinte cuder a sot of cecnoric ond
resource patterrn now will nave to be lumproved in five yoars

time if the factor proporitiong hnve theu changed, This ie coamon
practice in the industrialised countrica and the main cause of
pachine obsolence. Certmin sndustries like oil refining, power
reneration or aircraflt will be capitrl intenuive - but o whole
spoctrun of industrics car use labous intensive fcchnologien,
along sidc othor: in whick difter:nt combinationo of labour and
capital intensity oxist sido by side. The identification of arean
vhere such technologios could be cmployed and the development of
such technologies $hrough pilot plant and design studies im one of
the responnibilities of an indumstriel research inotitute but is
unfortunately noi given the cmphaais it descrves in the Asian

countries outside India,

The main reason for the inertia fn udaptation of teohmology,
nodification of machinary and development of appropriate technolo;y
is the lack of engineering design capability. Iithouf this none of
the worl of developmont to near production stage io possible and
without that visuul demonstrrtion the technology cinnot be sold and
copsequently there can ve no transfer. Design capability and well
equipped machinc shops to construct and teet protolypen and etepwion
scaled models should therefore be highly valued in any rosoarch

institute serving industry. Iliost of thc machinery und plant developed

in the induntrially advanced countries is dcsigned for mass production.
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Developing countries with comparatively small markets would
need to design plant and adapt technology to suit both lower

volume production and available skills.

When new tcchnoloeino need 1o be dcveloped to utilise a
rav material peculiar to n country, the existence of engineering
design services would permit the involvement of the engineor in
the early stages of the developmer.t with consideradle saving in

time and money in thét design of a pilot plant or model,

Product design is an integral part of production, It is
ossential to all manufactured consumer goods irrespective of
scale. In handicrafts and small scalc manufacturec it is of
special importance as good design simplifies fabrication,
oli;inatea waete and increeses suleability. Indigeneous
manufacture must competc with imported goods right from the
outset and design iz just ns important to tho home market as
for an export market. Product desim is not only aesthctic
beauty of line and shape but alsu improving funetional utility
and reducing cost by qfficient usc of material or method of
manufacture. It is for this reason that a product designer
works with engineers and plant designers. An American opinion
on this subjoct states "Good desien cxpands markets by providing
nev and botter products. It adds valuc. It awakens the pubdlie,
It changes the character of the market, moulds it and expands it,

Without a designer we are stoppod cold”. Two developed countries
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of this region Japan and Australia in their post war industrial
expansion gave considerable attention to product deoign and
doaigr has alweys been regarded 1n essentinl elemrnt of industrial

growth in thesc countries,

But in a large number of the developing countries of
this region it is givon meagre support except vhere a product has
an export potential. Singapore established n Product and Design
Centre os early as 1963, Hong kong has a Design Centre established
by the Pederation of Hong komg Induatries wvhich bosides under-
taking work for local industry also provides & 5 week course °
of training for designers in this region in Produot Design and
Packaging. Product design and plant design are irter-dependent
end need to be s function of industrial search. It is hoped that
this subjeot will receive increasing attention in industrial

research institutes of this region.

It will be seen that the types of activity that should be
accorded priority in anm industriil research institute are those
termed development and related to the ares between small scale
pilot plant trials on the ome side and production trials om full
scale rlant on the other. It is also suggested that for the
developing countries where entrepreneurs lack high technical skills
the demonstration trials of a new technology should be around
half socale. These types of notivity alone will howevor not have

the desired impect on industrialisation unless the work projects
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of the institute are dirccted tovarda mecting establinshed amd
planned nered: of the country. Initial projcct proposals should
be an inventory, resulting from an analysis and appraisel of

the needs of technology and technjcel cervices nccessary for
enhanoing the resourcen, and dcveloping the existing and planned
industries of a country., These will need to be evaluated in
terss of established priorities, cconomic returns, utility,
svailadble knowledge from external and internal sources, nvailable
teshnical expertise and ~quipment, and cost of research and
development before approval. R & D is an integral part of planning
and joint cousul lution betweon planning and research in the
forsulation, acreening and final selection of projects is
essential if rescarch for a country is to be meaningful. By

the same token industrinl R & D should be consulted by plaaning
on the structure of industrial production, the availability of
tochnology and itic approprintcness, and in sector and regional

studics., 1 like to feel that such a dinlogue hns begun in the

region and will continue in the eriticnl ycars ahead,




1,

2,

3

4.

e

S.

7.

8.

9.

o

-19 -

RrFEHENCES

Scienc. and Technology as 4+ Tool for Industry and Naturel
Resourcea Developmeni in veveloping ECAFE countries =
ECAPE I3/CN.11/1 & MR/L1FO. 1972,

Appropriate Technology ani Research for Industrial Development
United Nations - ST/LCA/172 N.Y. 1972.

Report of tho Advisory Couaittee on the Application of Science
and Techmology to [:velop-unt on two as.ects of Industrial Crowth

Advisory Committee on the Application of Sciemce and Technology
to Development - 2nd repo t. 1965 UN K/4026,

Some Aspects of Industrin Resccrch with Particular Referenve
to Asie and Far Easi, KC.FB Conference on Industrislisation 1965.

Proposals for an Asian Pl. 1 of Action for the Application
of 8S8cience and Technology .o Development.
BCAFE I & NR/ASTD(VII)1 1.71,

Science, Industry aud Devclopment in Malaysia
A. Sundralingan - Malaysi~n Management HRoview 1971,

Pormulation and Seluction of Projects for a National Imstitute
of Industrial Research in Jeveloping Countries.
A. Surdrelingam - Malaysir» ‘anagement Review 1970,

Science, Communication and Induntry Development in Asias,
A, Sundrelingenm - NiS1!} 1771,

A Review of the Applied Rrsearch Problems in Ceylom
A. Sundralingam - C1SI, .2lomno 1962,

Industrial Research and Ix rclopment - kconomic Survey of Afrioce
A. Sundrelingam - ECA 196",




‘"he Organisntion of Industrial Nesearch in Developing
Countries - E.S. Hiscocis, UI'IDO 1967 ID/CONF.1/B.14

Sectoral Study, Industrial kesearch and Desipn
Asian Conference on Industrialisation - ECAFE 1965
1 & Ni/Ind. Conf./S.13.

T™he Research Inltitutg as 8 Xey Industrial Devwloplont"'
Instrument - Francis Godwin, Uil Conference on the Application

of 8cionce on Technology 1963, Vol.IV,

Country reports to the "Tnter-regional Seminar on Industrial
Resear: and Development Institutes in Developing Countries™
~ Beirut 19640

‘ycrilta in Development Strategi>s -~ Hahbid ul Haq
International Development Conference 19-21 April 1972 IBRD.

Approrriate Technologies for Indian Industry
S.7.8,7. Hyderabad, India.









