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AFGHANISTAN

AP B . AGA———

A CASE OF EARLY INDUSTRIAL DEVELOPMENT
INSTITUTION BUILDING

hy
Aziz Rahim

It would be a great plcasure to %e atle to share the problems that make up the
theme of this series of seminars, and it would be even more gratifying to be able to
diecuss with our colleagues our experiences in tryving to solve them. To do sc would
indicate that Afghanistan had already achieved a state of industrial development that

is, unfor‘unately, still some years away.

Although the earliest beginnings of Afghan industrial development can be traced
back about fifty years, it was not until the enactment of the Foreign and Domestic
Private Investment Law in 1957 that industrial growth began to accelerate. Approximately
180 private industrial rrojects have since been approved by the authorities of which
80 are now in production. Prior to the Lew there had been no more than a few dozen
industrial enterprises in Afghanietan, and the majority of these were sizeable

state enterprises.

As may be expected, the major thrust of Afghanistan's industrial development
- activities has been to promote the formation of industries. To facilitate this effort
it has been necessary tc create a framework of institutional cupport from the ground
}up. At the present time even this basic structure rem.ins to be completed, Still
‘lacking are such fundamental institutions as an industrial development bank and an
;induatrial area complete with all necessary infrastructure, Understandably then,
éAfghanistan has devoted and will continue for some time to devote its scarce
;organizational resources principclly to the task of rounding out its complement of
: institutions needed to promote private industrial formation. Without this focus it
§would be difficult to imagine the growth of an industrial sector large enough to

%support even a modest research and development and stondards organization,

Despite the small size of the Afghan industrial sector, it is painfully obvious
{that problems exist which can only be solved by the results of research and development
fand by the application and enforcement of standards. Notable among these are the
difficulties with the quality of field grade raisins and raw hides and skins - two

raw materials of the most important of Afghan exports. There are others too numerous

to mention. Unfortunately, the size of most of our enterprises is too small to afford
§the resources needed for private R & D, although some ad hoc efforts have been made by
§individual industrialists to solve their problems. In the main, these efforts have been

more courageous than effective.



Thus, though we are presently not equipped to work on the solution to these

problems, we are well aware of them and are beginning to take the first steps in

planning an organized attack on them.

Consequently, we very much cprreciat. the opperiunity to participate in this
series of seminarc in the hope that we may Jearn from the experience of our colleagues
and apply this learning to smooth the way in the establishment and effective use of

research and development services eénd the development and application of industrial

standards.

CYPRUS

CASE STUDY ON THE SITUATION AND EXPERIENCE IN
THE FIELD OF INDUSTRIAL AND TECHNOLOGICAL
RESEARCH AND DEVELOPMENT
by
Spyros Phylaktis

Cyprus is the third lergest icland in the Mediterrancen with an area of
3,572 square miles and a population of about $30,000. It became an independent
republic in mid-August 1960. Manufacturing is one of the mos*t important sectors of
the economy of Cyprus. 1In 1971 it employed &bout 36,000 persons or 13 per cent of
the economically active pepulation, cont ributed Ch2b million or 12 per cent to the
Gross Domestic Product and cxporis of menuiactured goods amounted to CL10.5 million

or about 25 per cent of total domestic cxports.

Nevertheless, jndustrial development in Cyprus is of recent origin and due
mainly to private initiative. Some ot the factors which contributed to the slow rate of
development in the industrial economy are the smailness of the local market, the limited
supply of raw materiwls, the development of a lucrative import trade (which inter alia

had the effect of conditioning the Cyprict consumer to foreign goods), the lack of
enterprising initiative in the industrial sector :nd the relatively low standard of

{echnical training.




The period cince 1960 has secon the expansion and establishment of the majority of
industries operating in Cyprus. The industrisl structurc is typical of a developing
country. The najor industries from the point of view of employment and value added are

those producing foudstu’rs, beverages, cloihing and fooiwcor. Other industries of
some Size are printing, furniture, brick-making and cement manufacture. In 1967 there
were 6,766 industrial esteblishments, 84 ver cent of which employed less than five
persons, The big eci-blishments (i.c. those employing five persons and over)

contributed 79 per cent to the gross output of th¢ manufacturing industry.

The industry is geered to the production of consumer goods mainly for local
consumption, the only exception of importance being wines and spirits and canned
products where by far the greatest quantity of production is exported. With the exception
jof the food industry, all other industry is heavily dependent on imported raw
imaterials. There is relatively little interdependence within the industrial sector,
‘except in the field of packaging and labelling where a number of firms supply the
“industry with its packaging and lobelling requirements. Close interrclations exist
}botween agriculture and food industry. In the area of management, with the exception
%of a number of large firms, there is little if any specielization of management

%fUnctions and the owner/manager has usually to wear many hats.

The Government of Cyprus's policy ir the industrial sector is vo create a climate
conducive to the development of private initiative and the attractior of foreign
capital and technical know-how by such infrastructural works as the expansion of
electrification, communications, waler development and port development, by the
grenting of tax incentives and terhnical *~~ining, by the creection of industrial
estates and by the granting of medium and long-term loans through the Cyprus
Development Bank at reasonable rates of interest. The main objective of this policy
is to use industrial development as a vehicle for restructuring the economy towards

built-in stability end diminished dependence on external and extra-economic factors.

The overriding oim for achieving this objective is to build an industrial

tructure that is conducive to an accelerated and self-sustained long-term growth of

he manufacturing sector. Specifically it is expected that industrial development

t least during the next five years or so ".ould:




(a) Meke possible the utilizetion of loecal raw materials which at present

are either not wtilized sufficiently or are being cxported in a raw

material stotes

(b) Improve the valrrce of frnde tp: vagh inereased exports of manufactured
goods cnd import substitution (Cyprus imports in 1971 amounted to

CL107 million against totel domestic oxmorts of Chk42 million)j
(c) Make more efficicnt use of industry's rcsourcesj
(d) Create morc productive employment opportunities.

The Research end Industricl Development gection of the Ministry of Commerce and
Industry is the Government department responsible for the promotion of industry in
general in Cyprus. Cyprus, bectuse of its small size cnd its low level of industrial
development, lacks the industrial research jnstitutes or firms of consultants which
exigt in many other bigger countries. For thic reason +he onus of industriel
research falls on the Research and Industrial Development aection of the Ministry of
Commerce and Industry. In this connexion the Resesrch and Industrial Devclopment
Section advisecs and aseists in the proparstion of progroames of induatrial devel opment

and carries outt

(a) Surveys with the help of forcign consultants or UNIDO experis designcd
to identify new industrinl oppertunities and berricrs to industrial

development ;

(b) Promotional campeigms to disscmineie the findings of such surveys and
4o bring industrinl opportunitics to the notice of locel and foreign

potential investors.

Furthermore it promotcs industrinrl projects end propores end cvaluates feasibility
gtudies and pre-investment studics. Finally, it corries out research on goneral
problems of industrial development end offers general information, assistence and
guidance in the fields of production, quelity control, standard specifications

and ‘inance.




In 1971 & team of UNIDC experts carried out a eneral survey of industrial
development with a view to i1dentifying 1nvestment opportunities and suggesting ways
ana means of accelerating industrial developmen'. A summary of this study hLas beean
prepared by the Research and Industrial Deve'opment Section and distributed to

potential investors toth in Cyprus and abrrad. As 2 result of this study a lot of

" industrial projects have been estallished or arc under conslderation or isplementation.

" In addition many importani studies have been carried out during the 3eccnd Five Year

Plan (1967-71). For instance, a UNIDU expert carried out a study on the advisability

. of establishing an industrial extension service. A survey of the conditions prevailing

. in the packaging field was also carried out by a UNIDO expert. A food technologist

e S A

almo from UNIDO carried out a survey of the problems of the food industry in Cyprus.

The Research and Industrial Development Section engaged the services of overseas
consultants or UVIDC experis who carried out specific feasibility studies for a

fertilizer plent, a forest industries complex and a cement-asbestos plant. As regerds

. forest industries a company has been formed with £1 per cent Government participatiion.

. The project is now under implementation. The drafting or the tender spe~ifications

for the supply of the necessary machinery as well as the evaluation of the tenders

has been done by a consulting firm prcvided to the Cyprus Government by UNIDO.

In addition various Unil experts were assigned to a number of other projects in

| various fields. This assistance has proved very beneficial and made a positive

contribution towards the industrial development efforts of the Cyprus Government.

Many of the recommendations made by these experts have already been adopted by the

i Ministry of Commerce and Industry and are in the process of beins; implemented nd

others are under consideration. The attiached aprendix lig's WNIDO exrerts or consulting
£irms whirh have carried ont missicns wnd ~reimnents ir. Cyrous during tvhe Second Five

Year Plan (1967-71).

Cyprus has no Industrial Technological iesearch l..stitute. This 18 because of

Y the small size of the country and the high cost involved. For this reason, the

§country has to rely almost entirely on imported technology. In this connexion, the

Cyprus Government welcomes foreign investment in industry, particularly when this is

Jacoompanied with technical know-how and is intended to meet needs which oannot be

roperly served by local capital and skills. Foreign capital is accorded no less




favoursble treatment than that accorded to local invextments snd available incentives
and concessions cre cxtended to foreign firms on the basis of non-discrimination.
Furthermore, the Cyprus Government has no plans of nationalizing private industry.
The Government's dcclared policy is onc of non-interference in the sphere of the

privatc sector.

There are no hard ond fnst rules regrrding the cxtent of foreign participation
{n industry in Cyprus. Although the Government prefers joint ventures and that
51 per cent of the cquity capitel of an industrial entcrprisc should be owned by
Cypriot investors, each casec is considercd on its merits. Cyprus is perhaps more
fortunate thar a number of other developing countries in that it has 2 dynamic class
of emtrepreneurs, n fairly high level of literacy, and o mobile and adaptable labour
force. In addition, wages in Cyprus are relatively low when compared with those of
Western Europe. These factors, together with Government policy of encouraging foreign
investment, arc alrcady drawing to Cyprus well-known firms in joint or licensing
ventures with Cypriots, not only to satiefy local demend but with an eye on exports

an well,

In spite of the satisfcctory development of the menufacturing gsector during the
last ten years or 8o, neverthelcss there arc = lot of problems tc be overcome if
industry is to grow at the desired rate in the future and if it is to become export-
oriunted. These probloms arc mrinly the followingt

(1) The reletively low level of tcehnology prevailing in Cyprus.

(1) The lack of industrirl st.ndard: duc to thc absence of a national

gtapdrrds body. This has cceapionelly resulted in inconsistent quality
of manuf cturcd products which feiled to mect odequately the

requi roment s of competitive morkeis.

(iii) Industricl entreprencurs hrve been establishing now enterprises

often without sufficient teclno~cconomic studies,

(iv) Sufficient assistance to ontorprises hns been lacking in formulating
pro jects, in chooring suitable cquipment =nd in providing follow-up"

1

1

|

|

services in ‘he varicue sectors of production, managcment and marketing.




In order to overcome thec above problems, the Government of Cyprue hue recently

negotiated with the United Nations a Five-Year Technical Assistance Programme for the

development of Gyprirt industry and thc promotion of exports of manufactured goods.
| Under this Aid Progrcmme, the United Nations will provide experts, equipment and
fellowships for Cypriots to receive specialized training abroad, for the establishment
of an Institute of Standards and Quelity Control, an Industrial Extension Service,
and Export Credit and Credit Insurance Scheme, Free Zone/Industrial Estates, and also
for strengthening thc Research and Industrial Development Section of the Ministry of
Commerce and Industry. This Aid Programme will stort being implemented during early
1973 and is expected to cost ~2bout Ck630,000. The main objectives of this Pro ject
are as follows:

(a) To advise the Govermment of Cyprus on its industrial policies and
regulations and to assist in the preparetion of programmes of

industrizl development and of industrial feasibility studies;
(b) To assist in the promotion of industrial pro jects;

(c) To provide advisory extension services in all acspects of cstablishing
industrial enterprises, production and operation, and in product

adaptation and development

(d) To assist in setting up 2 National Standards Body, including formulation
of legal documents and regulntions needed for its operationj to work
out a methodology for formulation of national standerds specifications

and to promote their application in industries;

(e) To assist in establishing and administering a quality control and
certificetion moarking system, including consultative services for
industrial enterprises on the organizotion and operation of in-plant
quality control and to provide laboratory and testing facilities for
checking ond certifying the conformity of products with the specifications;

(f) To edvisc and assist the Government in csteblishing and initiating
operation of a Frec Zone/Industrial Estatej




(g) To advise ond assist in providing en adequote range of oxport services
to Cypriot manufocturcrs to cnable them to meet the exports expansion

end diversification objectives of thc Covernmont

(h) To cstablish 2 notionel reference {nformation scrvice for induatry
which can provide a continuous and up-to-datc flow of technical and
economic information to industrial enterprisce, potential investors
and Government hodies.

It is hopod thet the above Project will assist the Jovernment to aohicve on
annual compound rate of growth of menufacturing industry of around 11 per ocamt during
the Third Five-Year Plan (1972-76). The annuel ratc of growth of menufacturing
industry during the Second Five-Yeer Flan (1967-T1) wes about § por cont.

5.3, One Cypriot Pound is ogqunl to 2.6,



- 11 -

att ELDLX

Experts ascigned to the Ministry of Commcrce ond Industry during thc Second
Plan Poriod under United Mations and « ther Technicrl Assistance Programmes
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Mr. D. P, Mrin, Industrial Estctes Adviscr, 1664-1967,

Mr. M. Posser, Industrinl Consultant, May 1965 - July 1968,

Mr. R. Lansler, Associate Industrial Economist, Fcbrurry 196€ - May 1969
Industric)l Economist and membor of UNIDO Industrial Survey Mission,

Mcy 1965 - August 1971,

Mr. B. Sahlborg, Fulp and Prper Study, Junc 1966.

Mr. N. C. Vcrghesc, Fertilizer Study, August 1966.

Mr. A. Niclson nnd Nr, A. Kohen, Frec Zoncs Inductrial Ectates Study,
July-Scptember 1967.

Mr. 1. Alkalaj, Forest Industry Dovelopment Study, Scptcmber 1967.
Mr. X. K. Wheatley, Industricl Standordizetion Study, Mey-July 1969.
Mr. Q. Gope, Coment-Asbestos Study, August 1969,

Mr. A. Sotlan, Prckaging Survey, February 1970.

Mr. A. T, Wellbenk, UNIDO Industricl Survey Mission, Cyprue Development Bank,
Industrial Extension Servicc, sincc Decembor 1970.

Polytcohne, Czechoslovakion Consulting Firm, Wood Processirg 3tudy,
since August 1°70.

Mr. I. Roostal, Market Receerch, UNIDO Industrial Survcy Miseion, January-Mey 1971.

Mr. J. Noverras, Industrial Bngincer, UNIDO Industrial Survey Miesion,
Januery-May 1971.

Nr. J. W. Corran, Food Industry “tudy, March~-April 1971,
Mr. J. Harrison, Pulp and Prnper Explorntory Nission, MNay 1971.

Mr. L. J. Buck, Packeging Promotion and Quality Control Study, Septembor-October 19°

Mr. §. F. Pndoloochin, UNIDO Senior Industrinl Eoconomic Advisor, Industrial
Dovelopment Programme, since October 197,




HONG_ KON
INDUSTRIAL RESEARCH ACTIVITIES

hy
Cccil S, 0. Chan

Industries in Hong Kong
Some twenty yecors ego, Hong Kong with its magnificent harbour, s merely an

entrep8t port. There were a number of trading houses but no industry to spesk of.

Then in the ecarly fiftics, Hong Kong began to sec a change in its way of life.
Fectories were set up and such products as garmente, textiles, plastic goods,
elcctronic and electrical goods, wigs, metalwarc, footwcar and toys along with many
other typee of products werce menufactured cnd exported throughout the world, thus

transforming Hong Kong from an cntrepdt oort into 2 thriving industrial city,

That Hong Kong is indced on industrizl city and has grown with spectacular growth
over the past twenty years, is clearly indicated by thc fact that there are now
20,000 factories in Hong Kong, emnloying over 600,000 workers, snd that the exports
of manufacturcd products in 1971 totalled US$2,500 million. Most of the factorics

are medium or small-scale factorics employing lees than 300 workcrs.

The major markets for Hong Kong products nre thc United States, United Kingdom,

Foederal Republic of Gerpany, Austrelic, Canada ond Japan. There is approximately

75 per cent of all menufactured goods exported tc these countries and their markets
demend a high level of quality. Also, mest of these countries have mandatory standards

on hygiene or safety for a wide sclection of goods.,

Many Hong Kong menufccturers have been producing products to the designe and
specifications supplicd by overscas buycrs and seldom manufactured their products
to their own designs. Howcver, that practice, the proctice of acting as contractor,
is chenging. Ccntralized organizations are offering 21id to menufacturers to

produce goods to their own designs.

In order to achieve the goal of producing high quality products of local designs, |
the Federation of Hong Kong Industrics, a statutory body sct up to look after the
interests of industries, establiched o serics of testing and roscarch laboratories to
assist manufacturers, firstly in asseesing the quality of manufectured products and

secondly to improve the qunlity and design of their products.




i

It was based on the rbove purposcs thnt induetrial research activitieer carried

out 2t the Federation of Hong Kong Industries werc brought into be ing.

Icsting and Reseerch Centrc of Federation f Hong Kong Industrics

The Federation of Hong Kong Industrics is a recopnized industrial organizetion
carrying out industrial testing and technological rescorch in Hong Kong, The Testing
and Research Centre was first set up in 1564 on » limited scale and since then hes
cxpended graduelly. The Federation now occupics 10,000 sq. ft. of floor aree in o

modern industrial building, employing approximately & stoff of 50. (See Appendix
for Orgenizetion Chart - page 17),

The present day value of investment in equipment is in the region of US$250,000,
most of which was don-{ed by industrialists. The annual recurrent expenditure of the
laboratories now stands at approximately US$100,000, end this figure is rising at the
rate of 25 to 30 per cent per annum. As the Fcderation is a non-profit making

organization, industrialists are charged at cost for the projects they sponsor.

As testing and rescarch facilitics were set up to mcet the needs of industry, the
laboratories were designed to carry out testing and technological resecarch on those

products mainly exported from Hong Xong. These products includes
(a) Textiles - fibres, yarn, fobrics, made-up garments and articles,

(b) Chemical products - foodstuffs, pharmaceuticels, paints, organic and
inorgsnic meteriels, plastics and rubber.

(¢) Watches and watch-cases.

(d) Flectrical products - accessories, appliances, cables and cords.
(e) Toys - plestic, metal and soft toys.

(f) Miscellaneous products such as wigs, metal wires, cords and paper.

Plans are now underwey to establish laboratorics for testing and analysing
clectronic products, and packaging material as well as biochemical enalysis of
focdstuffs and beverages,




Dovelopment in industrirl research activities

Industrial rescarch activitics in Hong Kong are in sn early stage of development.
These were brought into being ~s ~ result ¢f and as a by-product of product quality

analvsis and testing.

Generally, research activitiee in Hong Kong arc carried out in response to

requests made by industry and have been on fairly limited scale for short duration.

It should be pointed nut that since industry in Hong Kong is growing repidly,
industrial rescarch vrogrammes of prolonged duration are of very little interest to
industry, let alone thc expenditure involved in long-term programmee. In general,
programmes lesting more than two or three months would be considered too long by

industry.

The major factor affecting the development of industrial research activities in
Hong Kong is the lack of finance. Other factors are the lack of adequate equipment
and the shortage of tcchnically qualified personnel.

However, it should bc emphasized that there is a considerable demand for
technologicnl rescarch in Hong Kong from industry. The demand comes from nearly all
sectors of industry, notably thc tcxtiles, rubber footwear, electrical and electronic
industries. Generally, most of thc programmes arc connccted with product improvement

or development or with production tcchniques.

Design and packaging centres of Fcderation of Hong Kong Industries

Apart from thc nced fer technological improvements in menufactured products and
production techniqucs, the Federation of Hong Kong Industries recognized the need for

product design and peckeging as port mnd poreel of product improvement and development.

In 1968, an Industrial Design Centre was set up under the sponsorship of the
Federation. The Centrc's main consideration during the past ycars fcll into the

following main categoricss

1. Promotioconal

s Fducationeal

e Functionsl

i
,




In the area of prometionel octivity, o design competition was sBtarted in 1969,
md esteemed awards were given annually to outstonding designs in Hong Kong

menufactured products.

Courses were 2lso conductcd by local ‘ud overscos experts nt the Design Centre

on subjects related to industrizl wnd product design.

A register of designers wes set up in the course of the Centre's functional
activities to cnablc the Centrec to oring to the attention of manufacturcrs the

cervices of suitable designer~,

In 1970, a Packoging Centre wes nlso set up. The objectives are similer in
concept to that of the Design Contre, Briefly, the Packaging Centre is toi

1. Provide a forum for the exchange of knowledge on peckaging.

2. Promote the development of packaging education and technology.
3. Disseminate information and knowlecdge of packaging.

4. Develop skills and expertise in packaging.

Integr-ted industrial roscerch activitics

It is felt that industrial research act‘vities cannot be segregated from othor
facets of applicd reseearch activities relating to product development and improvement.
Industricl research activitics should be intograted with such nctivities asg

1. Standardization

2. Product testing and quality and value onalysise
3+ Industrial ond product design

4. Packnging

5. Quzlity control and'pmduction oontrol

6. Product development

T. Product improvement

It is based on the above concept of “Integratced” services that various aotivities
were instituted at the Federation of Hong Kong Industries in order to promote
cffective growth of industry in Hong Kong.
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Intenational oco-operstion

The develnpment of industrial roscarch activitios in Hong Kong and othor developing

countries would be nccelerated through intermational co-operation, partioule.ly by
the assistance of countries that have roached the advenced stages of technological
researoh. With encouragement from such world organisstions as UNIDO (United Nations
Industrial Development Organisation) it is hoped the ndvanced countries will offer
aseistance to the doveloping oountries in their development of industrial reseoarch.

It is alsc hoped that research pepers will be mndo rendily availabls through
UNIDO to developing countries by spocial arrangement.

It is further suggestod that considerstion should be given to the setting up of
nochenisas for regionel co-operatiom in the field of industrial and technologioal

research,

};
;
]
|
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KOREA, REPUBLIC OF

RECENT TRENDS AND DEVELOPMENT IN INDUSTRIAL RESEARCH
IN THE DEVELOPING COUNTRIES OF ASIA AND THE FAR EAST

by
Jae H. Yang

The research and development activities of a country are closely related to the
level of industrial development that country has achieved. In other words, the
industrial structure, the level of industrial technology and the number and quality

of scientists and engineers, have great influence on research and development activities,

With progress in industrialization, research rubjects change, and the pattemm
of research and development activities in developing countries changes according to

the progress of industrialization in such countries.

For example, the following research and development work is relatively active
in the initial stage of industrialization.

1, Research related to export promotion of primary products such as

agricultural and mineral products.

2. Research on production of goods necessary to the daily living oi

the people, especially consumer goode being imported.

3. In this stage, most industrial enterprises are small or medium in
business scale, and industrial rcisearch activities ire seen only
in a few larger firms, though they are chiefly of the nature of
chemical analysis and quality control of products and of trouble
shooting in production processes.

4. Basic research by individual scientists on their specialized subjects.

The research and development activities in the initial stage of industrialisation
take on the form of natural growth, dbut when the governments of developing countries
began to pursue positively en industrialization policy in the 1960s, there appeared
technology gaps between research organizations and industry because of the development
of industries based on advanced technology such as cement, fertilizer and steel
under this policy. The development of these industries was due largely to plants
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which had been imported on a turm-key basis because of underdeveloped technology and
as the experience of operating thecee plants accumulatcd, the industriecs became more
advanced than rese rch organizations in identifying tcchnical problems facing

the industries.

Under the circumstances, the technological protlem facing developing count ies
today is how to narrow effectively the gaps betwecen research organizationa and
industry. As a rcsult, the trrining of qualified engineerc and the development
of technical manpower through establishment of new research institutes or merger of

existing institutes poses an important policy prcblem for their governments.
Research activities related to such industrics are as follows

1. Research for digestion and improvement of technology imported
along with plants.

2.  Research on product application, mess production to reduce

production costs and development of new markete.

3. Research for gradual import replacement of raw matcrials for

new industries with expansion of their production scales.

In carrying out such reseacrch activities, the following must be taken into
serious consideration.

First, there must be correct data and informetisn on industries. In other words,
statistics on industrial structures, business stetus and the level of technology and
production must be compiled. To this end, surveys on industrinl establishments
and markets should be conducted. It is also nccessary to understand the nation's
position in the world economy in order to estalblish ¢ corrcct direction of
industrialization and research and development sc'ivities thcrefor. Most developing

countries lack informetion and dat> on their industriee.

Second, there must be frequent inter-commnications between industries and
research organizations. As discussed above, therc arc conspicuous technology gape
between industries and research organizations due 10 the advanced technology the
industries imported along with new plente. As n result, it is very difficult for

scientists in universitics and rescarch organigations to identify technical problems
of industries in their industrial research. On the other hand, cngineers in industries
are well acquainted with the techrical problems of thecir plants. Thus, industrial

research projects require close inter-communications betweon industries and

reserrch organizations,




Third, as technology develops and industriel structures become complex, the need
fer joint or group research increascs, In a Joint research pro ject, the research
sudb ject is divided among its members according to their specialized fields. 4As a
result, the role of the research co-ordinator becomes important. Recruiting qualified
scientists who arc an e to carry out successfully their assigned research work is
important to a joint research project. In this connexion, the technicel menpower
devel opment policy must be so pursued as to produce research scientists according to
research needs, which change as industrialization progresses,

at ation gsources and planning

i Iia rescarch and development

The smsll number »¢ reientists i a common protlen foeing deVeloring ceuntries in
their efforts in industrial research and development. How to distribute the limited
number of scientists and engin. ers among the universities, research organizations

and industries is a big problem to these countries,

The relationship among these three sectors was somewhat ambiguous in the initial
stage of dcvelopment in developed countries. For example, scientists usually held

two joba - one at - university and the other at an industry or n research institute,

In Japan, scientists of thc Institute of Physical and Chemjcal Research during its
initial years were mostly university professors and even today Japanese university
professors have two Jobs on the campus - one teaching and the other research at a
university rcsearch institute. 1In the United States, which has a large number of
scientists, industrial complexes have been developed near universities and universities
and induetriecs san thus usc univereity professors in their research and development
activities,

In Korea today, active public discussions arc being hcld on the participation of
college professors in industrial rcsearch and industry's use of college professors in
its research and development work in the name of acedemy-industry co-operation. Also,
efforts are being made :0 solve the problems involved in esteblishing a close relatione
ship between colloge professors and industrial sciontists and enginecers.

KIST drews on college professors and industrial scientists and engineers,
amploying them on a part-time basis, when a research project is beyond its technical
capability, On the other hand, KIST scientists arc allowed to teach one class at a

graduate school, Thus, KIST has cetablished closc rclations between universities
and industries,
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The training of scientists end congincers in an effective manner is also
important to developing countries. The overseas training of young students carries
weight in developing countries. Ir. thic case, the young studenis usually study at
universities and rcsearch institutes in advanccd countries, -n¢ they can rceceive on-
the-scenc training at factorics in advanced countrics only when they are involved in
such factorics! exports of equipment and technology to the students! countrics,
Accordingly, the technology they learned ot forcign universitics and research

institutes is mostly not immediztely usable in their home countries. And sincc most

aid fund which cover travel cxpenscs and so-called per dicn éxpenses only, they

canmot learn the technology their countries nced at the universities and research
institutes in advanced countrics which accept them as students. Because there is a
predominant trend in the development of scienco end beccausc of their financial
situation, students from developing countrics studying in advanced countries usually

do not learn the technology their home countrics rcquirc, For example, Korean students
of physics in the United States once almost wanimously edopted nuclear physics and
elementary particles ns their major subject of study.,

On this consideration, it is nccesseary for developing countries to establish
their own technical ménpower dcvelopment plans suitable to their own situations., 1In
other words, the training of scientists and engincers in developing countries can be

best done at home, not overseas,

In this view, Korea cstablished the Korea Advanced Institute of Science to train
scientists needed in Koreca, A groaduate school, it givus courscs neecssary to support
the G~rernment?s five-ycar cconomic development plans and its curriculum was prepared
to achieve this purposc. In order to recruit excellent students, students of this

gchool benefit from n reduccd term of military service end other privileges.,

In order to incrcasc the numbcr of scientists, it is nccessary to creatc a
favourable environment and facilities for rescarch end improve the treatment of
scientists, including a high nar scalec, so that they may take pridc in their rescaroh
work and lced o sccurc life. This can be done only with ~ positive Government policy
ond support. It will help developing countrics solve the prob’em of the brain drain -

the cmigration of quelificd scientiots to advanced countrics.




Together with o mecitive pelicy for tochnierl manrvower dovilepment, an offcctive
incrcase in reecarch investment poscs o major problum in developing countrica,
Advanced countrics spend, generclly upenking, twn to throo por cent of their grose
netioral product on rcacarch nnd investnont, whilc develoring countries inveet only
0.5 per cent of their gross nntionol product for cuch purposes. In viww of the nced
of dcveloping countrics to expocitc their industriclization process, 1t is morc
importent in dcveloping countrics to spend more for reserrch and developmont than
in dcveloped countrics. On this considerntion, developing countrice must invest ot
least one per cont of their gross nation~l product in rescirch 7nd investment. Thie

is a goncral consensus of the world today.

In Kores, an cffort is being mcdc to cxcmnt research funde from toxcs end require

corporations importing forcign loane rnd forcign tochnology to deposit o certain ~mount

of money for rescarch and development funds ir order to increasc investmeni in

rescarch and dcvelopment .

Also importent is cstrblishment and usc of »r intcegrated resecrch organizotion so
a8 to r. ~re cffective ond systematic usc of technicel monpower rad rcesearch funds.
It ie morc useful mnd mor« «ffective for devcloping countrics with limited tuchnical
manpower and research funds to hive integrat.d rocerrch institutcs conduct rescarch
and development for industries than to let industrice do individual research ~nd
development work. Thereforc, merger of existing rescorch institutes into an integrat
organiz-otion or crtablishment of a new intcgrntcd rescarch organizetion must be

seriously teken into considcration in developing countrics.

Plonning ond implementation cof rescarch projcct,

The Korea Inctitute of Scicnec and Technology cerrics out research and dovelopment

projccts in the following m~nncer,

Detniled information on various projccts cnvisaged under the Govermment's five-
year plen, including stotistics rclated to the projecti, and information and deta on
technicel problems invelved in industries obtnined from rclatcd industry associctions
arc given to senior investipetors of lsboratories for usc in their preparation of
projcet nroposals, The projoct rroposnls prepared by 1lnboratories are refcrred to the
Tecchno-cconomics Group for its cxemin~tinn of the markcet::ility of the results cof the
proponcd rescirch projeets and the cconomic fersitility of the proposcls themselves,
The proposcls dotermined to hove no pessibility of comnivreinl succese are rejected, an
only thosc congidered funuible »ro given priority. The priority-sct proposals arc th

rceferred to the Rescarch Activitics Peviow Committec for financirl approval.




Thc Resenrch Letivitics Koview Committoc givee fincl pproval to proposals on

| the basis of whother the txpected results of the proposcd prejcets will be applicable

to industry, whethor the proposcd preject leader e uitible, whether the proposed

project will need non=-KIST oxpert: -ud whether the proposed roscorch cost is propcr,

When a roscarch project thus approved ic completed, a rescorch report is
prepered nnd submitted to the Techno-cconomics Group for its review snd determination
of the proposcd plant's production capacity and production cort and thc proposcd
investmont in the plant.  The rerort thus reviewed wnd determined is then forwarded
to thc Project Dcvelopmont Divigion for its contrets with the business firme which
arc interested in commcrcializins the rescarch result.

Wher cerireet ¢ e ered int- Uvith A buriness {irn {ar the semmerci=11 2t ien af the

§ rescarch result, the resecrch rosult ir applied on n bench-gcalc in the testin:

laboratory nnd a pilot plant is sct up to detcrmine plart designs and engineering
plane for the projected plant. In case the Techno--cconomice Group reaches the
conclusion that the research resu’t requirce pilot plant tcsts, it directly gives the
rescnrch report to the testing loborotory and the p..et pl-ort | .boratory to obttain the
neceasary enginecring dat~ on the provosed plant,

In order to promote industrizl application of the rescarch result, industrics
arc encouraged to provide part of thc rescerch cost oven when the resecrch pro ject is
cerried on in dircet connexion with the Government's industrial development policy,
and projects for which industry provides part of thc coct arc given top priority.

When the firm which has bought the rcsearch result on » royalty basis develops
financial difficulty, KIST rccommcnde to the Minietry of Science and Technology or
the Ministry of Commerce and Industry thot thc Government provide proper support for

g the firm after discussion by the State Council.

Development of suitable skills for industrial research

The construction and operation of an induetrial plant derived from research

requires skilled techniciane.

In spite of the important rolc technicians play in the course of industrialization,

the leas a nation develops in industry, the less it respects the rolc of tochnicime,

This is a gecneral trond in developing countrios today. As a result, in such countrics




poeople prefor paperwork in cffin~cs 4o tcchnical werk in factorics, and went to eamn
better positions in offices through cdvanced study, if pessible. It is therefore
necessery for developing countrice to improve the trentment and socierl stetus of
techniciens if they ere to mccet the demmnd frr technierl mennower in their

industrialization proccss,

The Koren Institutc of Science and Technology providecs a broad range of pay
levels for technicians so that cxoericnced tcchnicitne mcy carn morc than young Ph.D.
degrec holdere. Llso, dopending on their ~bility, KIST technicians can be promoted

to thc poeitions of supcrvisor and mannagcr.

The Korcon Government annually holde o national contest for industrial technician
and those making good records in thc contest arc given medals. In oddition, skilled
techniciane above o certain lcvel cre cxempt from the duty of military service.

It ic nccessery and importnnt for thc Government tc c¢stablish o systom of
gua.antceing & securc life and social stutus for technicians, like tne Mcister system
of Germany ~nd Switzcrland. Eejpecially, a system requiring collcge students to
undergo practical expericncc under the direction of factory Meistors for » cortain
period ia important in that it gives o scnae of satisfaction to technicians by
making them fecel likc prefesscre,

Therc arc now 425 vocational schools in various ficlds ~uch as agriculture,
fishery and engincering on tho lcvel of sccondary cducation, and they tum out about
23,000 technicianc cnnually.

In addition, large-scalc busin i~ crt-blishmentc run their own schoole to train 4
techniciane nccded in their plants, |

Sommercialiantion of. irdustrial rescrch rymlts

LA X RN o ¢ B i A

The ultimatc objectivc of industrinl rcsearch is to apply the research result to
production on a commcrcinl basic. In achicving this objective, developing oountrics
face many problems in their industrial reseorch activitice, Thcese problems con be
divided into four types as followss '




First, dcveloping countries, in pursuing an industrializntion policy, rttech
importance to 'hc nced to import industrial plants and tcchuclogy in order to achicove

projected cconomic development rc coon ar posasible,  Imported plante and t.chnology

§ shorten the development period, require sm-11 initial investment, have markcts for
§ their products and invelve few risks in rcec-rch and development. B cause of those

grerits, industrisliste prefer fmportcd ploant s and technology to their own research

and development on new tcchnology ~nd cquipment for commercinligation.

Accordingly, it is necesuary for the Gevernment to give ac much incentive to
induetry's own rescarch and dovelopmint for a now product or » now arece; ooay

commercialization as to import advenccd technology and new plants., Such an incentive

gvill promote industrial rcsearch and devclopment activitics,

In Korea, » law for the devclopment of technology is under delibveratior ae a
meens of promoting industrizl reccarch and development activities, Under the propoaecd
law, corporations which have importcd technology arc required to deposit annually
"n amount equivalent to the royaltice paid for impertod technelogy or 15 per cent
of the total sales for usc in their own rescarch and development, and thc amount thue
ccposited will be oxempt from texcs, Also, products menufactured with nowly-

g developed technology and processce will be cxempt from commodity taxes for the first

five ycors and long-torm, low-interest loane will be provided for induetry's roeecarch
and dovelopment activitios,

Second, moet industriczlists in developing countrics arc reluctant to commercinlisc
rescerch results Lecause of the risks invelved in their acientiste?! reacorch and
development and becruee of the disperity Lctween the industrial structurc and the
technnlogical level of their cowntrice, When they commorcialiec rescarch results,
vhcy do so after testing them in lcboratories ond pilot plants and with ongincering
service guarantced. But thie requircs lorge investmonte, For cxemple, & pilot plant
tert costs 10 timee the cost of a bonchescale tont in a laboratory., Thus, without
ihc Government's financinl support, cxpensive werk such as o pilot plant tcet would
bt ~lmost imposeible in developing countrics,

Third, it is nocessary to apply a thorough follow~up control of research
reiultse  Follow-up control here memns the work ncocssary to makc a successful

resvarch result into a commercial product. Without such work, rcscarch resmlts would




be uscless, however succeseful they might be. For comple, © newly-developed radio
circuit would be uceless (s a commodity if you fail to design nnd makc 2 casc suitable
to thce now circuit. A chemicel product may be corily synthesized in a laboratory!s
bench-scale oxperiment, btut ite production on - commercinl scrle would be impossible
if onc of two irngrediunts worce not importebles, Such o cace often takes place, so it
is important ic takc into considersiiom »11 foetosrs, cepecielly non-rescerch factors,
involved in the commercialization of rescorch results.  Unlike advanced countrics,
develoning countrices fece probloms duc to underdeveloped related industrics and

tcchnology in commecrcinlizing rescorch rosults,

Fourth, in sclccting rescorch subjocts, a thorough techno-economic feasibility
study muet be made. In dcveloping countrice, industrinsl rescarch iv completed not

by submitting thc report but with the commercializetion of its results. In case o

rcscarch projecct has been donc under o contrect with n corporntion, thercfore the
reecarch scientiste ~houid share the responsibility for commercializing the rescarch
resulte with the corporrtion. It is desirable thet the corporation consider

commerciclizetion in financing research projects,

International cc-cperction fer inductrial rescarch snd devclopment
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The Korca Inctitutc of Seicnec mnd Tochnology hios corried on international

co=operertion with forcign recenrch srgrnizetione -o fellous,

Upon its founding in 1v€€, {IST wrtcred into o five-year technicel assistence
contract with Bettclle Mamoriel Instiiute of thc Unitcd Stntes. Under this contract,
joint KIST-Bettclle tcclinn-cconomic surveys of Korcan industry in about 20 fields werc
conductced whilce KIST buildings wore still under conctruction. Battclle sent its
cxperts to Korce to form bi-nationrl tcerms with Kercon ccirentists and cconomists,

including KIST members, for the surveys.

The objective of thesc techno-cconomic surveys was 1o identify the technicel
problcme of Korcan industry ~nd projeet their cvolution into the forcseeable future
gso as to determine the laboraterics ~nd rcscarch etaff KIST nceded in approaching
these protlems. As 2 rcrult of thesc surveys, KIST cstablished laboratories for

rescarch and development in five ficlds - matcrials ccicnec and metallurgy, clectronic

and clcetrical cngincering, chenietry 'nd chemicel wungincoring, food ond food .

tcehnology.  In agdition, the Eemnomic Analysis Group, the lachine Shop, the




Elcetronic Dats Processing Depertment and 4L Teehnicerl Information Department werc
sct up to providu supporting scrvices for thesc laberatorics. Th techno-cconomical
surveys nlso provided dats for the detoermination of potentinl rescorch projecte in
the five ficlds identificd, rnd KIST began to reeruit ~verscas Kerean sciontists
wnd cngineers suitable for the carrying out of sush rcscrrech projcets, Some 790

Korcan scientists who carmed Ph.D. 1egrecs ~pplicd for employment -t KIST.

The Kercan ccientists nnd (ngincers thus employcd by KIST wnderwent o training
nf thrce to oix months ot Brttellc'e Columbus laboratorics before their retum to
Korcr.  In this training, thcy becanc scquainted with contrect rescarch, had o
prcliminary study on the industrinl research projects thcy would work on at KISsT,
sclccted research cquipment necessary for their future research work at KIST and

lecarned lakoratory menogement and the responsibility rccounting systcm.

Upon the expiration of thc five-ycor technical assistence contract with
Battelle, KIST rencwed it in the form of a sister rclationship between the two
orgenizetions, Under this rclationship, KIST and Battcllc exchange technical
inform~tion and rcsecrch scientists and conduct Jjoint rcscarch projects as occasion
demends. In addition, KIST hes als: cstablished o similor reletionship with the
Rescarch Trianglc Institutc and Bell Leboratories of the United States and the Nippon
Stecl Corporstion, the Sharp Corporetinn and the Mitsubishi Rescorch Institute of
Jopen.  In the near future, KIST will cstablish similer rclationships wiih research

organizations in Frence, Germany ond the United Kingdom.

In responsc to the incrcasing dcmend f Southcost Asinn nations for a multi-
disciplinary rescarch institute, KIST provided assistaice in the cetablishment of
the Union Rescarch ii: i« in Taiwvan on thc basis of its experionce in construction

mnd opcration. In 1970, KIST cxperts in clectronics, mcchanicel enginecring end techno-

cconomics visited Taiwan to form a bi-national tcam with their Taiwancse countcorparts
for techno-economic surveys 5f the electronic end machinery induetrics of Taiwen.
ifter this, Taiwencsc scientists visitced KIST for a one month stay to study thc
nanngement and operations of KIST.

In 1972, KIST scicntists joincd Hawnii's East-West Centre survey tcam on the
construction of the Institutc of Tcchnology in Bondung, Indoncsiz, and they have
~lrecady finished e preliminary study on opportunitics for industrial resecarch in

Indonesia for the proposcd Bandung institutec,
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KIST hre ~lsc « nduc ed inint reooarch projocte with fordign research orgenizotion

to prometc intcrmetionel co=operstion in industri-l rczcarch nnd d. vilopmont
cctivitioe., Fer cxanple, jeint reoe-rel on liquid crvet-le is now under way between

KIST ~nd Japan's Institut. of Physierl -nd Cheaie-l Resc-reh. Thic projoct wee

dcgigned to develop & botter quality liquid erystel. The two ~rganizations conduct
gcopnrate research on new mcthode =nd Coviceo for synthosizing liquid crystals nt
their own cost and cxechange techriicnl informotion and samples cuveloped in their
rcepective reecarch for the purpese of teeting the physicel propertive of the somples
devcloped by the other sidc., If neccssery, they cxchange sciontists ungnged in the
project for cxchange of opinions and exporicnce.  Intcmetional co-operation in
rcsearch on eubiects of common intcrcst to two or three countrics is important in

that it complements and saves cffort and cost for the countrics invelved.

In 1970, KIST playcd ¢ central role in transferring scveral itcms of highly
sophisticated tcchnology developed by HASA of the Unitcd Statcs as were applicable
to Korean industry. In this projcct, KIST scicntists applicd such items of NASA
tcochnology intc Korcen industry on the brais of all nveilntlce information and date
thcy obtnined from NASA., And as ~ rcsult, some of these items have been sold to
industry on a roy:lty basis for npplication to thc production of cxport commoditics.
In fact, Korco now export: products derived from NASA tcchnology.

In order to provide othcr duveloping countrics with inf-rmotion on the X137
cxpericnce of tronsferring NASL technology for npplication to Korcan industry, KIST
will hold n thrcc-day "Intcmationsl Scminar on Dissemination of Technology" et K187
beginning from 20 November 1670, Invitce to the reminer are reprenentatives of the
IITRI, & NASA-related research institutc, the AID and tic Organization of Ameriocan
Statcs and such Asian countrics ro no:ce, Theiland, the Philippincs, Malaysin, India,
Indonesia and Pakistan,




MALAYSIA

ROLE OF ENGINEERS IN INDUSTRIAL RESEARCH
IN DEVELOPING COUNTRIES

by
Mr. Antdul Rahim Bidin

1. Industrisl research in devcloping countries

The almost diroct relationship between the cconomy of a country and its

technological and industrial cepability is an obvious and accepted fact, In these
doys where scientific akills run supromc, a country even though cndowed with abundant
naturrl resources but lacking in tcchnological know-how is always at the mercy of

the country with highly devcloped sophisticated tcchnology and industry, economically
as well as politicelly. As tcchnological progrese and industrial progress edvance
hend in hand, it is hardly surprising dcvcloping countrics, conscious of the desire
to raise the living standards of ;ts peorle, are emharking on a programme of up-
grading their technological skills and know-how, 80 nccessary thesc days for
development of its industries. As some kind of research is recessary for any

kind of development, the nced for industrirl research cstablishments and manpower to
carry out the rescarch work must neccscarily follow.,

2. Rescarch manpower

The bulk of the composition of menpower for industrial research will invariably
be "scientiste” i.c. people with scientific training or technical background. In
thie catogory of peoplc are the chemists, physicists, cngincers and to a lcsser
extent biologiets and mathematicians, How docs the role of enginecrs differ fron
the role of the "purc" scientists i.e. chemists, physicists etc. in industrial
research? Although in many instanccs, ¢ olcar linc of demarcation betwocn the two
roles is not always possible, in broad general sonse, thorce is s distinctive differ-
ence in the approach and the work they carry out.

Too often the role of engincers in industrial research is misrepresentod. While
the work of the engineers in the provision of public services and industrial produc-
tion ie well recognited, the important role of the cngincers in rescarch is often
not well understocod, To a layman, ungincere ase viewed as "professioncl" peoplc as
dxstinet from ‘pure" scic..iets, and since an achicvement nade by engincers or of
vngineering interests is often heiled a8 r "“"scioentificH achievement, a laymen may
'ftoen not apprecicte the ongineering contribution in rceearch.
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B fore we look into the oxnet rolic of (nginuers and pure scicntists in
industrial rcecarch, lot us cxrmine slos 1l the diftoronce b dwoan on wngincer and
~ purc scicntist. By virtuc of tacir troining cno ol oo P ecimntist rro
eonditioned to think and work in ~lmost tho samc f-shisr i.. . mcthodical, rcesoning
with logic, resorting always ic cxperinentsl cbsurvetions a6 dotn.  Butg while
scientist is conccimed with the fndrmentrl 1aws of notur. and t}. hows and whys of
~ phcnomena trking plece, the cnginoer is concemod with the ~pplicrtion of such
nrturcl laws and phenomenn into the dogim of - doviec or n contrapticn, An cngincer
has to consider not only whether the centraption hie desigms can perform tasks in the
fashion hc requires it, but he ~1sc hes *+¢ continuc to cxperinent with various dcsign
models of the contrrption further so asS tn cetermine the modcl which ives the most

setisfoctory results in terme of both performance and cconomy.

Furthcrmorc a "purc’ scientist is gatisficd with the discovery he has mede and
probably stops therc without undcrgoing furthicr rescrrch or thought on the opplication
of his discovery for commcrcinl purposes, but an cngin.cr has to look inte the design
nf n contraption or & rig thet will utilize thnt discovery for practical purposcs and
he continu-lly modifics his design until it has become commerciclly vinble and
compctitive. fn cngincer, apart from becing an cpplicd scicntist, is ~180 an cconomist
in the scnse thet he has to wnsurc the design he has produccd involves the minimum
~f production procedurcs, thus cconomizing in costs of production and labour in order

te cnsurc it will be popularly acceptude

4. Role Of_ﬂﬂfL)Ei.}EKEIEL}Ef?L?iLQPVﬁlUEinE ccuntrics
The scope of rescarch and dcvelopment in enginecring ficld in devcloping countrie

ig great ond varicd, 11 cm be roughly catcgorized into four main lincs, though it

should bc stressced that the engincering ficld is very much intcrwoven so that o clear

division bctween thesc catcgorics must not be attemptcd.

5  Applicd 3353&559
Very often, ongineers in dcveloping countrics have to carry out rcscarch work
gimilar to tncir counterpnrts in the more sdvanccd countrics, In this respect the

engincering rescerch ficld is th-t of epplicd scientists, There are arcas in this

i
\
)
1
<



¥ ricld where extensive rcscerch is not of intcrest in advenced countrica, but which has
¥ nuch relevance to the developing countrice e.g. rcsearch in solor onergy for drying
§ -nd utilization, and engincering matcrials roscerch which are peculier to a specific

ccuntry.

‘. Pilot plant research

L scientific discovery connot be commercialized until it can be proved to be
us.ful and economically vieble., Te do this, ~ pilot plant hes to be constructed which
must resemble a commercial production plant. Research engincers cngaged in pilot
8 rlont design are, in fact, utilizing thc bonch or laboratery scalc discovory in a

production scale tcchnology for commercial viability etudies.

Although a pilot plant may not bc as large as o cormercial production scele, it
neverthcless shall resemble the production scale in all the other me jor characteristics,
particularly in the method of production. The role of ongineers in this transfer of
tcchnology is apparent.

7. Technical innovation

Tochnical innovation may be defined as the proccss of dceveloping a new product
te satisfy needs which heve herctoforc not been satisficd and often have not even been

rccognized prior to identification of the product.

Technical innovations of somc kind are often required in developing countrics
becausc of the existence of meny cottage and smell-scrlc industries. Theac .ndustrios
require small incxponsive machines for thei production which rc unavailsble on the
B noerket. Some of the examples arc portable iapioca chipping macnines, wnx-breaking
machines for the batik industry, and chilli grinders for the chilli snuce industries.

Dosign and construction of thosc inexpensive and simple machinery for these

industries are grcatly nceded.

8. Machinery adaptation

Many of the developing countries have an abundance of lcbour. Since the wages
are low, labour-intensive industrics are viablc and appropriate. Many of the
mechinery used by industries are, however, supplied by developed countrice which,
because of low lobour supply and high woges tend to meke machines which are largely

automated for industrics that requirc the minimum of labour. As these machines

are very cxpensive, developing countries tend to lose by hecvy capital exponditure




and not bo ablc to cxploit thc incxpensive labour force. I% would be far bettor for
such countries to purchasc only <he mein itens of the machinery and modify or odapt
the machinery in such a woy a8 to replace the experisive devices rcquircd for

automet: n by cheap ritachpente tut which roouire 1abour forc: during operation.

The role of the enginecers Liere in to identify the components that can be

replaced and deeign the cheop dovices nceded for replacement of the cxpensive components

9, Conclusion

The role of cnginecrs in industrial rescarch in developing countrics is indeed
an important one. In meny respocts, engincers can be considcred as converters of
technology i.c. converting ideas, loboratory discoverics inte viably commercial
projects. The develeping countrics would stond to gain by cmphasizing the
engineering rolc in any rescarch and development work.

10. Appcndix
Portable chipping machinc

Herc is a typicrl casc oxample of cnginecring innovation es rcquircd in the

developing country.

At thc Netionnl Institute of Scicntific and Industrial Rescarch in Malayeia, we
have dcveloped » porteble chipping mechine for cutting tapioca roote suitable for use

in rural areac for sm-ll-holdcrs.

In many are-~s in Malrycia, taploco cul*ivation ir conc b small-holders. After
hervesting tapioca roots muet be dricd witlh.on two days beeause of adverse chemical
reaction teking plucc in thc reots, Te dry the tapiocn, the roots must be chipped
into emcll picces to Lo sun dried. We have developed o omall, inexpensive chipping

machine which can be powerced by clcctric motor or cengine and is portable.

The main ferture of the machinc is o vertical mild steel drum of about 2 ft. in
diameter. Part of the fop of the drum has been cut and modificd to fecilitate the
londing of thc roots, At the bottem of the drum, is n mild stccl disc with slits
cut inte it. Th. disc rotetes contrelly in the drum and ccts as a cutter and ias
powered through ¢ shoft by a motor or engin. which is atteched ot the top of thc drum.
The funncl-like device at the md of the drum dircets the chipe as they fall to
the ground,

These portrble chippers hoeve boen found t¢ bo populrr.
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Tch Hock Heng

Malaysia is well-known for its rubber and tin. In the past much of the research
in the rubber industry was concerncd with the increase of latex production through the
development of a better type of rubber trece, the so-called three-part trcc which has
a good system of roots, a high latex yieclding trunk and a good crop of lcaves. In
recent years, stimulants arc being uscd on rubber trees in order to accclerate the
flow of latex thercby increasing the yiecld, The increasc in production a.rising from
the botanical and chemical processes secms to be very satisfactory, but the long-
term effects of stimulants on thc rubber trecs is not Sre*lf fully asccrtained. Further

tests arc being corried out.

Owing tc the fall in rubber price in rccent months, it is now rcalized that
industrial rescarch on rubber should from now on bc concentratcd on rubber technology.
If rubber production is increascd whilc its consumption remcins stegnant, supplies
will eventuelly outpace the demends ond a fall in pricc is ineviteble. Through
the development of rubber technology which is cxpcctcd to lcad to a greator
utilizetion for natural rubber, it is hoped that demands for natural rubber will
increasc at the some rate as its production; The research programme of the Rubbver
Rcsearch Institute in Malaysia has therefo e been adjusted tc cmphasize rubber
utilizetion. In accordance with this policy, its rubber technology division is
being greatly cxpanded. While the Natural Rubber Producers Resecarch Association's
Laboratory will carry on its rescarch in rubber utilization as before, the expanded
division of rubber tcchnology at the Rubber Research Institute in Malaysia will
supplcment such rescarch cfforts. By expanding this rubber technology division it
is cxpected that e rescrvoir of rubber tcchnologists will be available in Malaysia
itself to provide tcchnical services to the rubber consuming countries around Malaysia,

such as Japan, Australia end Asia.
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The sccond lergest industry in Maleysia is the tin industry. The tcchnology
employed in the tin industry is of foreign origin. In the past there was no
necessity for Malaysia to develop its own mining ond bencficiation proccsses since
thc tin deposits were rich and pientiful ond tne well-develorrd technology wab

adcquate for such deposits.

As 18 to be cxpected, cfter half o century of cxpleoitotion, the tin dcposits in
Malaysis arc getting scarce and the ores nced a higher degrec of beneficiation.
The Mines Research Laboratory of the Mines Department is ogoged in the research
and development of mining technology ~nd bencficiation processcs of the low gradoe
tin ores and the ores which crc compounded with iron. Sincc such proccsses arc
difficult, the rcscarch and development offorts are net cxpected to produce results

in the ncar futurc.

In conncxion with the tin industry, other hezvy mincrals have been produced in
Melaysis, such as ilmenite, monazitc, columbitc, wolframitc, xecnotime and zircon. So
far these minercls have bcen sold as such ot very low prices. Efforts are being made
now to process these minerals beforc they arc cxportcd. The Wational Institute for
Scicntific and Industrial Rescarch has cnrricd out wori: on the processing of monazite
end xenotime to produce rore carth oxides end thorium oxide. By processing these
heavy minerals, it is hoped that Melaysic would get greater benefits from its

mineral deposits.

Although Malcysie is one of the world's leading jrcducers of tin, its own
consumption of tin is negligible. Tn Mol -sia tin is mainly used in the powterware
industry. Efforts arc being madc to corry out rescerch and dovclopment in the
utilization of tin in Maleysia. The Tin Rescarch Institute in London has done the
fundemental work on the propertics of tin and tin utilizotion. What has becn done
should not bc dupliceted. The cfforts in Meleysic will, therefore, be concontrated
o. the tronsfer of tcchnology from TRI and other tin rcscarch organizations and to
mekec usc of the rescarch and devclepment results which heve been obtained by

these organizations.

The third largest industry in Meloysia is polm oil with timber following closc
bchind, The palm oil industry arosec from the nccessity to reduce Malaysia's depcndenc
on rubber whosc price is rather unctable. In the post, palm oil was cxported as
such, but rccently o number of processing plonts have been cstablished to process

palm 0il beforec it is exportced.
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There are technological problems associated with the processing of palm oil and

the Malaysia Agricultural Rescarch and Development Institute or MARDI is entrusted

|

|

|

|

B with the utilization of palm o0il. The newly established research institute called
with the task of looking after the research and devclopment work of the palm oil

pincapple and pepper, except rubber.

} industry besides the other agricultural produce of Malaysia such as paddy, coconut,

|

‘ With the establishment of MARDI all rescarch and development activities related
| to agriculture are now brought under one roof. Besides the sgricultursl stations,

j} MARDI controls the Freshwater Fish Research Ccntre, the Food Technology and Research
\ Division, the Veterinary Division, the Fishery Division. Besides carrying out

| rescarch and development work in the cbove-mentioned areas, MARDI. also performs the
functions of crop improvement and pest control. In other words, MARDI is responsible

for all rescarch and development activities of the agricultural industry.

Soon after MARDI came into existence, the National Institute for Scientific

and Industrial Research wes established to:
(a) Provide industrial consultancy service;

(b) Adopt and adapt foreign technology for the use of the

local industrics;
(c) Exploit local raw materials and industriel by-products;

(d) Develop new technology for the use of local industries;

(e) Disseminatc technical information to the local industries; and
(f) Train research and technicel personnel,

To carry out these roles, the National Institute for Scientific and Industrial
Rescarch or NISIR has c¢stablished a library for its technical documentation centre
and 2 number of laboratorics with facilities for research and development work in
mechanical engineering, materials science, glass and ceramics, electronics, electrical
engineering, chemistry, chemical tcchnology and physics, It provides testing ax_xd

snalytical facilities in the above arecas to the industries.




Being th. national institutc, NISIR also pleys the role of stimulating and co-

ordinating recsearch and development cfforts in other research institutes which have

relevance to industrice. Its rolc in this pariicul:r z2spect will be cxpandcd when the

National Science Council is catablishced with NISIR »s its sccrectariat.

In exploiting the row meterinls of Malnysie, NISIR is paying particuler

sttention to Malaysian plants which orc known for their mcdicinel values and arce

found in abundancc. NISIR is alsc =esisting the cthur institutcs in developing

uses for Malaysia's raw matcriels such as mincrals, palm 0il and timber. Although

the Institute of Forest Research nes 211 slong been entrusted with the task of timber

development together with its8 main function of forest roscarch, the extent of timber
development in Maleysia ig so vast, owing to the large var
that NISIR's assistencc 1is readily acceptec. With combined cfforts, it is hoped

and an impetus be injected into the

jetica of trec specics,

that timber development will be accelerated
timber industry.

NEPAL
INDUSTRIAL RESEARCH TRENDS

by
D. P. Regmi

Be.&romd information

Industrial develo

Development Centrc in 1957 which wes 1
Corporation in 1960, However, this autonomous body mainly dealt with ®
. subsidiary

pment in Nepal started with the cetablishment of Nepal Industrial
ater convertcd into Nepal Industrial Devclopment
anking activitie

and did not provide cxtensive industrial rescarch activities.
organization of the NIDC called Industricl Promotion and Productivity Centre was
established in 1965. Its main concentration was in the field of non-banking
activities such as to conduct fecasibility studies of various projects, productivity

ne, publicity and promction, market survey ctc. Soon after its

and training functio
¢cstablishment it went into liquidetion mainly vecause of financiel reasons. Some of
¢ of Industrics and some

these nctivities were later on crrricd out by the Departmen
wont to the NIDC. At the moment, the Department of Industrics is in principle doing




the function of productivity, training and feasibility study. The NIDC is engaged in
industrial consultation and training, raw material and product laboratory analysis,

survey of markets etce in addition to fina cing.

The Kingdon of Nepal is still in the early stage of industrialization. Moreover,
there is at present in the country a limited capability to conduct feasibility studies
which might lead to industrial projects. There is further no industrial focus at
present for the broadly—"based econonic research necessary to provide the Government
with the basic data needed to arrive at pelicy decisions in the field of industrial
development. To fill these needs the Government intends to establish an Industrial

Services Centre.

A UNDP=financed Industrial Advisory llission (IAM) provided by TN1DO and TID,
which spent a year in Nepal from July 1970 to July 1971, strongly recommended a
gpecial country project for Nepal which is known as the Industrial Services Centre,
a joint project of H\&G/Nepal and UNDP. This will come under the SIS programme of
UNIDO in which UNDP's cont ribution will ’be Us$891,600 and HMG's .contribution is
f Rs.3,724,300 for a period of three years. A final request from HMG is still on its
g way and the document will be signed very soone The broad objectives and functions

of this Centre is given below:

A. Long-range objectives

1. The general aim of the project is to co-ordinate the provision of the
central services necessary to ac elerate and maint: in the pace of

industrial development in Nepal, and to supplement existing servioes.

24 Industrialization has not hitherto progressed far in Nepal, and the
managenent of such industries as there are, is in general weak. One
of the main aims of the Government!s current Five~Year Plan for economic
development is to accelerate and intensify industrialization. The
institutions concerned with achieving this aim are not at present fully
effective. The pruject is intended to rationalize and render more
effective the activities of these institutions, to prevent overlapping,

and to provide services which are needed but not at present available.
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B. Immcdiate objectives

Thce immcdiatc objectives of the project oret
(i) To provide the scrvices nceded to improve the performance of existing

induptrics and to stimuleate the growth of economically viablc now

jndustrics bascd on thc resources avrilable in Nepals
(ii) To provide tcchnical and managerial consultaoncy scrvices.
(iii) To deviec and carry out management troining progrommes.

(iv) To develop the cepability to undcertoke techno-cconomic feasibility

studics (including resourcc ond markct studics) and to evaluate

pro ject proposals and reporte.

PAKISTAN
SOME ASPECTS OF INDUSTRIAL RESEARCH

vy

A, Hamid Chotani

During thc last twenty-five yeors therc is not a single scctor of humen activity

which, on a global sccle, has developcd with such remarkeble spécd a8 that of science

and technology. Now thoughts and ncw thcories, new products ond new proccsscs have

totally rovolutionized the thinking of man so 1much that nothing appcars to beo out

of reach or beyond his grasp. The rcleasc of cnormous quantitics of encrgy from the

annihilation of a tiny nesc of atom, the conquest of spoce dcmonstrated by the

on, the split-sccond solution of problems by the

~tions of the master of the laws of nature by

1anding of the men on thc mo
clcctronic computers, arc all menifest
the scicntists and tcchnologists of the 20th century. filthough the impact of

thie scientific explosion on the socio-cconomic development is & phenomenon which

has been experienced by all countrice without cxccption, its origin and, thercfore, its

contribution to the incrcasc »f wenlth ond vprosperity hes been confined to thosc

countri:s of the West ond the East which have consciously ond dcliberatcly nourishod

scientific cducation and reecarch es o part of their national policy. In fact the

iare of the Gross Nationnl Product (GN'P) of o country, rllocated to science

percentage sl
advancement »f that country

and tcchnology ic o indcx or me~eure of the prospcrity and
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The table below shows the nemes of somc sclccted countrice, the percentage ehare
of their GNP spent on scientific rescarch and development (R & D) and thc national

income of those countricst

4. shere of GNP

for ccientific Ng‘t ional

Name of the rcscarch ond income
country development (millions §)
USA 1.4 620,968
UK 23 : 63,064
Netherlends : 2.0 16,961
France 1.5 16,153
Gormany 1.5 90,610
Japen 1.5 78,222
Swedoen 1.5 12,333
Canada 1.0 39,691
Belgium 1.0 14,310
Norwey 1.0 3,834
Italy 0.0 49,066
India - 0.45 39,401
Pokistan ‘ 0.13 11,800
Other countries 0.5 or less

It’ will be scen from this tablc that the direct rclationship betwecn the
percentage oxpenditure on sciontific R & D ~nd the nationel income is clearly
cstablished. It can also be seccn that countrics which spend less thon 1 per cent of

their GNP on scientific R & D are generally undcerdevcloped and poor. In the stratogy
of 221 futurc ecconomic planning in Pekisten, thcrefore, it is proposcd to give
scientific rescerch and development its rightful place and to deal with it under a
scparate chepters In the Fourth Plan period, attempt will be made to prepare the
infrastructure for the implementation of o sound scionce policy and to ocxtend the
rcsults of research alrcendy done to the ficld and factories wherévor possible, with

co=-ordinated directione.




The main responsibility for scicrtific reccerch in Prkiset-n ie at presont

ocncentreted in goix autonomous reserrch councilst

1. The Agricultural Rescarch Counci

2,  Thc Medical Rcscarch Council

3,  Thc Council of Scirntific ond Industriel Research
4. The Atomic Energy Roscerch Council

5, Thc Council for Enginccering rnd Yorks

6. ™ Council for Irrigation ~nd Flced Control.

Plon for industrinl dcvclopment onc resenrch

In Pekistan, the production nctivity of industrics, both private and public,
was greotly hampercd by the lack of frcilitice for rencarch rolating to industrial
matcrials and procesecs st the tine TPekistan launchcd its first rive-ycar plen
(1955-60). The plan thercefore provided for the furthcr dcvelopment of the
loboratorics of the Pekiston Council of Scicntific end Industricl Rescarch (PCSIR),
with thc cmphacis on applicd rcscarch, in order that, for the mest pert, the work
of these leborotorius should censist of obtnining the results of locnl conditions.
The 1oboratorics wngaged ~n industricl rcscarch nre to be regorded os productive,
functionsl parts of the country's indurtrinl develeopment facilitics;  ond their
results arc to bc ncasurcd by tacir dircet offect in improving «fficiency and
increasing industrinl cutput, Howover, investnment ir.qustrirl rcsearch is not to
be considered ne solcly the Government's respenuibility, cssociations of mrnufacturers,
co-operative socictics end individu-l indu 4rial firme ~ro uoged to make o beginning
in conducting rcscarch in mattors ~f snveinl conecrn te themg o study of the
industrinl rcscarch orgmnizotions in Prkistm. peveels thot, ce in most countrice of
Asin and the Far Enst, industri-l rcscarch cctivitics hrve been sponsored mor. by the
government than by privaty industry, in spitc of the fuet +hnt industrinal developmont
has taken plnce to n very considir-ble cxtent ns n rcsul . of the successive five-ycar

plons,

Pokiston Council of Scicntific w Inductrizl Ruscrach (PCSIR)

Recognizing thot sciuntific ane tochnelogienl rescrreh is © vitel instrumont in
dcveloping the human and riotericl rosources of country, ~nd thet industrial rcscarch
jg of tundrnentsl significwed in osi-blishing the frundntion of = sound incdustrial 5
beec, ~nd in accclerating the ceonnnic growth of the doveieping countrics, the

Grvernment of Pakisteon conetituicd the Prkiston Coun il of weientific ~nd Industrial
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Rcsearch ns an autonomous body in 1953, with thc broad object to initiate, promoto

and guide rescarches in purc and npplied ficlds rclating to the industrinl

utilization cf the rew matcerinl rosources »f the country.,

The aims and objects of thc PCSIR arc o8 bLu.ce

(2)

(v)

(c)

(d)

(e)

(f)

(e)

(n)

(i)
(i)

(k)

Initietion, promotion and guidance of acientific and industrial recsearch
having o bearing on probleme connccted with csteblishment and dovelopment
of industrice or with eny other allicd mattor referred to the Council by
the Contral Governmentj

Establishnent or developmont of National Institutions for rescarch,
testing and standordization, with the overall object of utilizing the
cconomic resourccs of the country in the best possible manner;

Meking grants-in-aid for specific schemes at universities and

othor rescurchy

Undertaking and fostcring devclopmoental rescarch for the utilisation of
disoovcrics and inventions resulting from rescarches of the Councily

Establishmont and awnrd of rescarch fellowships in subjects within the
spherc of the work of the Council;

Collection and diescmination of information on sciontific and industrial
matters and the publicrtion of scientific papers, recporte and periodicals
relating to thc activitios of the Councilj

Encouraging the est~blishment of industrial researc nssociations by

veriocus industrics;

Maintaining contocts with scicntific and industrial rescarch organisations

in other countries;
Make purchases of scientific stores including tochnical books and Joumals;

iccepting foea, donrtions, ondownments and gifts for furthoring the
objects of the Councilj

Teaking out patente and crronging industrial utilisation of rescarch
proccsses doveloped in the institutes and laboratories



(1) Establishment of librarics, muscums, cxpcrimental plantations and
sciontific herbaria in respcet of scientific subjects conceming the

activitics of the Council; end
(n) Any further activitics to promote gencrally the objects of the Council.

The organizational structurc of thc PCSIR has undergone a process of re-
orgenization in pursuance of one of the recormendations of the Scioentific Commission
and the policies of the Government to providc wider autonomy to the PCSIR and
incrcesc ite impact on the economic development of the country. This is also
reflcoted on the research progremmes of the multi-functional laboratories of tho
PCSIR, locatcd at Karachi, Lahore and Peshawar which togethcr comprisc the following
broad fieldst

I. Karachi Laboratories

(a) 1. Physical Roscarch and Testing Division.
2, Chemicel Rescarch Division, including paints,
plastics ond building materiale,
3. Biochcmical Research Division.
4. Drugs and Pharmaceutical Rescarch Division.
5, IEngincering Division with Workshop and Pilot
Plant Section,

(6) Fuel end Leather Rescarch Centre
1. Fuel Rescerch Division.

2. Leether Rescarch Contre.

1I. Lahore Leboratorics

1, Metallurgical Rescarch Division including ore
dressing and testing of minerals,
2, Industrial Fermentetion and Biological Evaluation
" Rosecarch Division.
3, 0ils, PFats and Waxcs Rcsecarch Division.
4, (Olass and Ccramics Division.

5. FPood Teochnology Division.
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I1I. Peghawer Laboratories

1. Indigenous Drugs Research Division.
2. Fruit Technology Research Divieion.
3. Mineralogical Research Division.

4. Wool Research Division.

A Precision Mechanics and Instrumentation Centre with the collaboration of the
Swiss Foundation has also started functioning in Karachi from September 1965 and has
been imparting training in the design, fabrication and repair of precision instrusents.

PANSDOC

The Pakistan National Scientific and Technical Documentation Centre, in short
PANSDOC, was established in 1957 with the assistance of UNESCO and was placod under
the aegis of the PCSIR by the Ministry of Education. The technical services of
PANSDOC are provided through four unite, viz. 1. Document Procurement, 2. Bibliogrsphy,
3. Translation and 4. Document Reproduction. These sections have mpecific
responsibilities for carrying out the jobs in co-ordination and co-operation with
each other. It has been catering to the needs of the Scientific Department,
universities, laboratories, scientific organizations and private parties in the
fields of the above sections.

The PCSIR representing the major industrial research potential of the country
can only meet its responsibilities towards the nation by drawing up programmes of
research which are realistic and which truly reflect, and are oriented towards the
genuine needs of the end users, besides becoming fully associated with the following
objectives of industrial research:

l. To develop new materials, processes cr devices for existing
or new industries.
Qe To improve the quality of products.
3+ To develop new uses for existing materials, processes or devioes.
4. To effect savinge in cost.
5« To prevent and ractify trouble of production or use.
6. To assist in standardisation.
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A numbcr of additional function: and achicveaents of the PCSIR can be denlt
with here to indicete in eome ncasure its significont contributions in promoting
the »verall seiocntific potenticl of the courtry, nnd in proviliag a direction in
undertaking of roscorcher end invostipation: relating to the cconomic utilizetion
of the rew rtorizl reassurces of the country.  Sene cof these contributions may be

acen as followe:

(r) Permancnt buildings .f laboratorice at Karachi, Lahorc and Pcshawer,

have been censtructod.

(t) Starting from a nil basc, o total of over 2,000 scicntists and the

pupparting staff »ro now working in the various 1aberatorics of the Council.

(¢) About 400 scholars hrve rcturned from abroad mostly with their doctorate
dogroes in voricus ficlds and over 100 scholars are still pursuing

their studics abrond,

(d) The Pakisten National Scientific and Technierl Documentation Contre
(PANSDOC), which wes csteblished in 1655 with UNESCO oid, is now

intcmeti-nally recognized as o regional contre.

(¢) Therc is » dcerth of skilled tochnicians to meet the growing demands
of the indurtry and the reccarch srganizatione in Pakisten. In order to
£i11 tl4s lucuna, the Council has cstablished with the assistance of
the Swiss Foundation thc Pak-Swies Precision Mechenics and Instrumentation
Centrc. The mnin functisn »f this Centrc is to trein talemted young
men with High Schecl certificates for 2 perind of three ycars in precision
mcchanics under the rupcrvision of Swiss instructors. Pekiston instructors
have now taken over from their Swiss countcrparts. The first batch of
twenty-four trainces come out in august, 1968, Hostel facilities, and a
stipond of Re.75/- por nonth fer o treince, arc provided by the PCSIR.

(f} Thc PCSIR has been fincncing spceific rescarch projects at the

nniversities and ~ther research contres.

(z) The PCSIR has, from tine io tine, and on specific requests, nade the
gervices of 4tr ociwntiste n. tcchnologists aveileble to industry for
rendcring tochnienl cdvice o inprove ctficiency, quality of products and

to cnsurc bettor utilizetion »f locally availablc raw matcrials,
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(h) The PCSIR has organized a number of semincrs and workshops on specific
topics such as leather products to focus attention on the necds of thesc
industrice and bring scicntists and industrialiste closcr together for

a meaningful collaboration.

Rescarch qgQAinvostigations

As a result of rcscerches carricd out in the various laboratories of tho PCSIR
in the fieclds of natural products building materiels, drugs, pcsticides, food and
nutrition, glass and ccramics, pzints and plastics, fucls, orc-dressing and
mctallurgy etc., well over 800 rescarch papcrs have bcen published. In addition,
natcnt coverage hes heen obtained for cbout 129 processes, norce than A0 of which
have ocen leased out for cormercial utilizction. Nearly 100 industries based on
the Council's proccsecs have becn cctablished, resulting in a production of over
20 million rupccs. It would be pertinont to make special montion of some of the

pro jects which are of long-range character.

1. Chlorinated and phosphatic pcsticides

L groccss developed in the laboratories of the Council deals with the production

of chlorinated pesticides (Petkolin and Mokrclin) entirely from indigonous rew
materials, The acturl position in thie rcgord is that large-scale ficld triecls on
then careied out in association with the Department of Agriculturc have given
rositive rosults, and the laboratory findings have bcen fully corroborated by the
werld-femous pesticides firms abroad. The most outstanding feature of these
resticides is their extromely low fish and memmalian toxicity (LD 50 subcutoncous
16,000 mg/kg as against 20 mg/kg in the casc of Endrin), combined with highly
cffective pesticidal activity over = broad spectrum. /4 pilot plant of half a ton/day
capacity for the production of Pctkolin hes clready been set up and arrangemants

4re now underway in collaboration with n local industry to cstablish o production

unit to manufacture the production within the country.

Investigations on phoephatic and thiophosphatic ineecticidce which have littlo
rcsidual effects have also been undertekcen.




2. Utilization of agriculturcl and industrial wastcs

The Council has concentrated its ~ttention on more cffective utilization of the
agricultural and industrial wastcs of thc ccuntry. f few proccases and pro jects of
ccononic importancc which have boen successfully cempleted arc listed belows

Producticn cof dyes and pharmaccutical
products from industricl wastes

-
ol D SRy 2 - we

Considcrablc success has beon ~chicved in the conversion of certain
industrial wastcs into o scrics of dycs and pharmaccutical products.
Arrangements arc underwoy to cstablish full-scale production based

on thesc investigotions,

3, Utilization of nincral resources
P - —_— - .~

in important activity of the Council pertains to thc maximum utilization of the
mineral resourccs of the country. This hes been achicved in o number of ways
involving metcrials, which ~rc grod substitutcs for their importcd counterperts,
conversions of mincrals inte fine chemic:ls which wculd initiatc pioneering cfforte
in this field in thc country. Particular mention may here be made of the work done
by thc Council in upgrading ~f low-grodc matcrials which have led to & considerable

incrense in the usc of indigenous ra moterials by the glass and ceramics industry.
4. Utilization of protcin resonross

The Council hes not been cblivious to problems of long-rengc importancec which
would aultimately heve an impect on the nrtional cconcny. Mention may be made of
inveetigations for o morc offective utilization of protcin resources of the country
in the form of fish protein concentrotes end deoderized end detoxicated guar meal.
Considerable work hes alrcady boen dene on thesc projects and it is oxpccted that
theec two projecte, which heve alrcady becn approved by the Government for tho
establishment ~f rilot plants, will prove to be a fillip in the acutc protein
deficioney in the national diet.

i large number of probloms to nmect the deficicncy of protein in the country
are being tockled in the Csuncil, wuch as protein fron hydrocarhon, extraction of
proteins from leaves, preperation of pretein concentratce ~nd amino rcid. preparation
for trcntmenmt of protcin deficicncy discnscs, protcin hydrolynates mixturce,

enriched starch and ccrcnl foode from tubcrs, rhizomes ecece ctc.
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5. Building matericls

A number of proccsses developed by the PCSIR in this field heve led to the
commercial production of scversl low-cost Muilding metericls. A number of industrics
have been cstablished on the basis of these processcs end with the production of

building materials therc hLas bcen o considerable saving in forcign cxchange.

6. Wood and fruit resources

Somc uscful work has becen done in this ficld in the leboratorics of the Council,
which could be a source of great saving in foreign exchonge. Some nf the processes
which nced mention here arc terpeneless orange coil, lomon 011, camncd foods and
food products and their preservotion in fresh ond processcd states, citric acid,
lactic aoid, baker's and edible yeast from mclasscs and vinegar from guars, caffeine

from tca waste, ;1ucnsas from waste starch resources and invert sugar from sucrosc etc.

7. Mcdical plents

Pakistan is endowecd wiZh a rich vericty of forcst wecalth, much of which remains
yct to be exploited. The Council har made investigations on a number of locally
availoble plants. “"Serpajmelinc’, which has been produced from the roots of
Reuwolfia scrpentinc, is an example of this kind. This drug hae a very potent blood

pressurc-lowering agent.

Further, a systematic study of thc indigenous medicinal plants has been
undertaoken. For the prescnt, cffor!s are being concentratcd on thc isolation and

cheracterigation ofs

1. Hypotensive agontsi

2. Anti-cancer agenis;

3,  Anti-dicoctic agonts;

4. Blood chnlestrol-lowering agonts.

»  Lecather rcsources

The Council has been instrumental in the promotion of leoathor industry which is
next to cotton in foreign cxchenge cerning. Besidos evolving various processos to

euustitute importcd raw materials or products used by the tanning and leather
industrics, the Council has beer. as a tcchnicel advisory arm of the Export Promotion

iurcau, It hee also beon offoring advice and guidancc to the leather industry in




the solution of their operational problems, in order to improve the quality of their

products and thus render them more acceptable in the international market. In
recognition of the vital importance of this field to the econmomy of the country, the
Government has sanctioned a sum of Rs.?.S million for expansion of these activities

into a Leather Research Centre.

9. Glass and Ceramics

The Council's activities in the fields of glass and ceramics have paid rich
dividends to industry by way of increased production through better techniques,
improved quality of products, better utilization of indigenous raw materials, gelf-

reliance, reduction in the cost of production and foreign exchange savings.

In addition, the Council's activities have included short-term and long-term
investigations of oils, fats and waxes, ore dressing and metallurgy, chemical
engineering, wool industry etc. A number of processes evolved as a result of these

investigations have already gone into commercial production.

Industrial liaison and extension

In the initial stagcs of the development of the PCSIR, considerable stress was
laid on evolving new processes and producta based on the rew material resources of
the country, and comparatively little attention was paid to the resolution of many
operational problems faced by the industry. This was to some extent due to the fact
that, in the advanced countries, this responsibility is handled by research
associations of which there are about fifty in the United Kingdom and to quite &
large extent also research centres of vasti industrial complexes. It was later on
realized, however, that under the conditions prevailing in Pakistan, where both these
facilities arc absent, the PCSIR would also have to shoulder this responsibility in an
increasingly larger meaeure through industrial liaison and extencion. The PCSIR has
already made a beginning in this dircction, and established industrial liaison oells
for this purpose in its laboratorics to cope with the demands of the industry in the

country.

In order to further strengthen liaison with industry, liaison cells have also

beer; cetablished in the Chambore of Commerce and Industry and Functional Committes,

comprising scientists and technologiets, constituted.




Industrial cconomic cecll

This ccll has elready stortced funciioning in the Sccerciariat of the PC3IR, It
is rcsponsible for asscssing the cconomict and markctability ~f the Council's

processes.,  Similar Centres arc alsc being cstablished in scac of the laboratorics,

It has bLeen realized that cffcetive utilization of the results of resenrch
involves close co-operation betweon scientiets, tcechnologista, cnginecrs and industrial
cconomists on the one hand, and Government wnd scmi-government organizotione like
the Planning Commission, Pakistan Industrial Development Corporation, the
Investment Promotion Bureau, the Pekiston Industrial Credit and Investment
Cerpuratinn, the Industrial Development Bank of Pekistan, and the various Ministrics

concerned, on the othcr.

In o sensc the problem of industrial rescarch and rescarch utilization has the

fcllowing three aspects:

(1) Kecping the scientists and tcchneclogists of the rescarch organizations
by and large on their creative jobs, =~woy from the managerial worrics

rclating to the commercizl development of the rcsults of their work.

(ii) Integration of pilot plant and enginecrirs scctors of activities with

the Industrial Liaison ond Industrial Economics Scctions of the PCSIR.,

(iii) The closest posaiblc aesociation of the humen resources involved
in the activitics under (i) and (ii).

It is now o universzlly recognizcd fact that, in order .o bridge the technologicel
gnp and to hasten the process of cntry into an ora of progress aftcr centurics of
stognation and foreign domination, 3cience and technology should be placed on a
yroper pedestnl in countries of the third world anéd scicentists and technologists
afforded cver  opportunity to moke their contributions for the creation of an
ealitarian society. It was in rccognition of this fact that the Government of
Pakistan rccently amnounced thc crcation of the Ministry of Science and Technology.
M-re recently, with a view to bringing about greater unitication of scientific offort.
the Government placed the Council of Scientific and Industrial Research, the Agricul-

tural Rescarch Council, tho Medicel Research Council, the Council for Housing and

| Works, the Irrigation Research Council and certain sciontific departments of the




Central Government under the acministrative nurview of the Ministry. It is hoped
that thius decision, which had bewn aweited for many years, will havc a salutory cffcet
in quickening the pecc ot rcscarch and of ito ulilization for reising the standard of

livine of the comnmon nan,

The Gevernment has rccently ropproved the creation of the Pekistan Science
F-undation, with the primery hjccet of strengthening rescarch in universitics and thus
promrting the healthy growih of scientific traditions, which would result in thc
provision of financinl suppert for well-merited projeete. This would grecatly help
in improving the guality of cceione. ~dueation snd the calibre - f our scicntists,

thus (nobling thon te mexe ooy eontrilutions in thoir chioson ficide of cndenvour.

There is o growing rcelizotion of the need for ru-crganizing our scientific
roscercn offort in order to make it goal oricnted. It is in reccognition of this
fact that the Ministry of Scicrece end Technology hos been vigorously pursuing the
formulation of propesals for the cstablishment ~f movio-purpose institutcs with clearly
dcfined objectives, kceping in vicw the national requirements and the manncr in which
resenrch and development could be harncssed ns effrctive tools for the cconomic
development >f the country. Yyrthernore, in drewing up these propesals, efforts have
been made to ensurc the closcst linison with industry and the end uscrs of research
Chambers of Commerce end Industry end other agencics, ag members of thc various
Committces constituted for thie purncsc of drawing un dctails of the projects before

submitting them to the Governrent for anproval.

The broad £icd ls of cetivity proposed o be covered in the futurc programmc of
the PCSIR are natural products, lesther, 1ood, glass ceremics, mincrals, fuel,
chemicels, drugs, conginecring, cotton textiles. In fornuloting thcse proposals for
the cstablishment of mono-purposc institutes in arcos of naotional importancc, the
PCSIR hes givin duc considcr~tion to the availability of raw matcrials. To cite an
example, indigenous 01ed, porticul~rly entimony end iron ores arc available aB low-
grodc ores, but rcmain to e bineficiate)  Similerly, the glas:s and ceramice industry
can Tiecive a sizcable boost from improvement in the quelity of cotton textiles to
compete in the highly competitive intemational market ond the improvement in the
wooller fibre, arc some of the bjectives for which the PCSIR plans to work by

building up sizcable research focilitics in its monr-purposc inctitutes,
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The Government has recently approved in principle the establishment of technological
research institutes in the following industrial fieldst

1. Cotton tcxtiles

2. Fuel

3, Glass and ceramics
4. Leather

%. Minerals

6. Drugs, pharmaceuticals and tropiocal products
7. Agro-chemicals '
8, Oils and fats

In addition to these mono-purpose institutes, the following national centraes are
envisagedt

(a) Pakisten Scientific and Technological Information Centre
(b) Design and Development Bureau
(c) National Enginecering and Standards Laboratories

Pro jects for the establishment of thecse Institutes and Centres have been
finalised and are under submission to the Government for processing and approval.

Unlike many countries of the world, rescarch endcavour in Pekistan has been
almost wholly financed by the Government. It is indeed unfortunate that industrialists
and agriculturists have not come forward in a big way to sponsor research either
within their own establishments or in egencies engaged in rescarch relevant to their
fields of intorest. Pakistan coull greatl; bencfit from the -oncept of co-operative
research whioh has been established with significant success in Britain and certain
Iuropesn ocountries where private industry and the Govemment have become partners in
the promotion of research and development in seleoted fields of endeavour.

Such a step would pay rich dividends to them and to the country in the long run
through better utilisation of indigenous resources, improvement in quality of produots
and reduction in costs of production, thus opening up the possibilities of export and
increased foreign exchemnge eamings. Such an approach would also ensure more
offective utilisation of results of researsh hecause of the active involvement of the
end-users of research in the management of the research institutes.




The development of intermcdiete tcochnology nssunmcs b rolc of paramount importance
in a developing country 1ike Peakistan, ae this could lcad to better hamessing of our
numan and matcrial resources for the benefit of the country. In rccognition of the
impnrtance of this ficld, thc Miniotry »f Scicnce and Technology has veen actively
pursuing proposzls for thc ceteblishment of 2 NVationnl DBngineering Laboratory and e
Central Design Burcau wherc prototypes of pilot plants and commercial units bascd on
results of rescarch and development could be designcd and fabricated and ultimately
madc available to industry for commercizl cxploitation. As A further step in this
dircction, proposals like the cetablishment of industrics of an ngency for enmbarking
upon the csteblishment of industrics by the Governnant, brsud on results of rcscerch,
in joint collaboration with the privetec scctor arc als~ nctive ccnsidcration of the

Ministry.

The vital importance of strengthcning oxtcnsion activitics in the cxisting rcsearch
organization is becing increasingly rcc-gnized, 8C thet the uscful work alrcady
complcted up to & pilot stagc could be cxploited on o comncreinl scale, Vigorous
cfforts arc callcd for to create intimete contacts with the cnd=uscrs of rcecarch in
industry. This might involve fremuert visits to the jndustrial cstablishments and
might neccssitate stays of 2-3 months in order tc cnsurc proper eriontation of the
sciontists to thc nceds end requircnents of industry. The foremost task beforce the
rescarch orgenizations is to utilizc in an c¢ffcetive manncer the sizeable sciontific
and technological potential nlready built up by then. It is herc that the nced for o
more purposeful training of the scicntists to acquaint them with thc problems of
national importancc, amnd the sperotional rspects of indvstry, nssunce pnramount
{mportencc. The need nf the hour is to makc the scicntists morc industrial-minded and
goal-oriented, By the same token, the industrielisis should bucornc more sclenco-
mindcd and fully utilizc¢ the frcilitice crented for them by the Govoernment in ite

rescaroh cstablishments,

The need for »roviding incontive t0 the scicntists of the country by woy of

bettor emelunents, ritractive pny scales ~nd congeninl conditions ~f work is rcceiving
the attontion of tho Govermment.  The Ministry of Scicnce and Technology has £
congtituted a Committec to cenaider merits of the proposals for the creation of

Scientific Scrvice of Poakistrn.

1t would be sean from the ohove facte that thce Government is fully rlive to the
need for harnessing scionece “nd techneloney os on instrument of eccnnomic growth, for

the “ros-writ of thc country ~and well=being of its penple.
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PHILIPPINES
RECENT TRENDS AND DEVELOPMNET IN INDUSTRIAL RESEARCH

vy

Mrs. Meagdalens Alde Temple

Sumpery

Govermment interest in scicntific and technological rcscarch dates back to 1901
when the Bureau of Scicnce, now the Nctional Institutc of Science and Technology (NIST)
was created. This scientific body cngaged in food, chemical and biological rescerchces.
is ycars went by, thc NIST cxpandec its activities and covered research and dcecvelopment

projects for industry, tcsts and standards of products and technical menpower training.

Ir. 1958, Republic Act 2067 created the Netioncl Science Development Beerd (NSDB)
the higheat science pclicy making bedy in the country. The NSDB directs government
offorts towards an integrated, co-ordinated and intensified rescorch and development
in science and technology for national progrcss, Under thc NSDB arc various

implementing agencics:

The National Institute of Scionce and Technology whosc functions are

mentioned abovco,

The Philippine Atomic Encrgy Commission (PAEC) conducts nuclear research
and development projects on thc utilization of spccial nuclerr materials
and radioactivc matcrials for commcrcinl, induetrial, me .ical, biologiocal
and agrioulturel purposce.

The Forest Producte Rescarch and Industrics Devclopmern. Commission (FORPRIDECON)
undertakos rescarch on forcst-based industries and on the utilization of wood.

The Metals Industry Rescarch and Development Centrc (MIRDC) ie supported by
the Government and the privatc sector. It renders tcchnical assistance to
the metals and allied industrics and conducts researches and development
work along this line.

The National Water and Air Pollution Control Commission (MWAPCC) oconducts
gcientific investigations on thc prevention of air and water pollution eas
wcll as formulating policics and standards, rulos and regulations for the
guidance of industry.
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The Philippine Textile Resecrch Institutc (PTRI), jointly supportcd by the
Government and the private sector undcrtoakes reseerches for tho textile industry.

The Philippinc Coconut Rescrrch Institute (PHILCORIN) conducts rcecarches on
coconut production.

The Philippine Inventors Commission renders technicel and financial

o a

assistance to inventors, :

The Philippinc Science High School (PSHS) is rcsponsible for the training
of outstanding students in scicnce and tcchnology. 1

In the implementation of its functions, the NSDB in its formulstion of & national W .
prograame for scientific rescarch and dcvelopment uscs the following guidclines on :
arcas of prioritiess

1. Substitution of imports - rcscarches directed nt incressing the utilisation
of indigonous rew materials in the industricas. 1

11. Expansion of cxports - rescarches directed at upgrading and cxpanding
export products to improve the country'a dollar-reserve.

111. Product development - rescarches directed at cconomically proccssing
sgricultural rew meteriale and reeiducs into dollar-saving consuacr

goods and dollar-caming export commoditicse.

IV, Science cduceation and promotion - measurcs dirccted at cnsuring a resorvoir

of competcent scientists and technologists for the country. -1

The NSDB closcly co-ordinatce with the Board of Invcstments, the National
Zoonomic Council, Government agencics and the privatc scctor in the formulation of

its nationel rescarch and development programmes. Rceults of the sciontific and |
technologicel rcsearches arc chenncllcd to the rural arcas as much as possibdble.

Treining of personncl to apply the technicel know-how is undertoken. The Government

is eware of thc impact to indusiry of thesc scientific rceults and conccrted cfforts

erc belng taken for the succcssful implementation of these researchcs.




Introduction
i o v E———

The Philippines, an agro-industrial country of 7,000 islands has 2 population of
39,000,000 snd am rroa of 30,000,000 in he tarcs. Its socio- :conomic advancoment
depends greatly on the development of its rich neatural rcscurces, its sgricultural
¥ lands, mineral depositc, water and geothermal powcer ~nd the convereion of inligenocus
mnterials into industrial commoditics csacntial to human necds.

Science conscioumness could be troced back to our Philippinc Constitution,
Article XIV, which providce that tho policy of the Stete should oe to promnte
sciontific and technological rescarch and dcvelopnent, foster invention snd utilise
scientific knowlcdge as an cffoctive inestrumcrt for the promotion of natiomal progress.

In 1901, Act No. 156 wns pesscd providing for the cetoblishment of Governocnt
laboratories for the Philippine Ielcnds. The Act cstoblished two laboratorics. Thc
biological laboratory was for research work and roporting n the causes, pethology
and methods of Aiagnosing cnd combating diseascs of mon, animals and of plants useful
t> man and for biological work. The chemical labor-tory was for research activities
sn foods and drinks; studies on tho composition and properties of gums, resins, drugs,
herbs and other plent products of commercial value; rescarch studice on soeils and
fertilizors; on mincrale ond mincro-medicinal waters of the Philippinc Islands; and
for other such chemical investigations.

Then the Bureau of Scicencc was cestablished end it absorded the functions of the
biological and chemical leboratorics. With limitcd appropriztions, this research
institute became the scicntific pacc-maker in the Far East. I[ts science lidrary was
acclaimed as the best between San Frencinsco nnd the Sucz Canal. Resecarch octivities
were, however, linited to the biological sciences and ¢ few projects on tochnology.

The cstadblishoent of the University »f thc Philippines on 18 June 1508 and the
National Research Council further cnhanced sciontific research in the country. The
various colleges and schools of the University conductcd rescarch studies and
experiments in various scientific ficlds.

The National Resoarch Council was aimed at stimulating research in the
mathematical, phyeical, blological tad social sciences and in the application of these
sciences to enginecring, agriculture, medicine and public health and other uscful arts.
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gcientific snd Technological Mdvancements

The rolc of science and technology achieved official recognition when in 1956,
Republic Act 1606 was enacted. This Act created the National Science Board. Then in
1958, Philippine Congress pesscd Republic Act 2067 creating the National Science
Development Board (WSDB), thc highest scionce palicy-making body in the country. The
NSDB ie charged with the responeibility of dirccting the cfforts of the Governmont
towards an integretoed, co-ordinatec and intensified research and development in
science and technology, foster invention and utilize sciontific kmowledge as an
effective instrument for the promotion of nntional progress.

The National Science Development Boerd has six principal agencies and threc

associate agencies, nanmelys

- The National Institute of Sciemce and Technology (WIST). It is the former
Buresu of Science cstablished in 1501, The NIST is chargcc with the functions of
undertaking scientific and technological reseerch and of rendering servicas to
industry in all aspects of activity cxcept those involving nuclenr energy and
radicactive materials, The functions of the NIST may be categorized into the
following brosd arcass rescarch and development, t¢sting end standardization,
documentation, evaluaticn, patonts anG grants, technical manpower training and
scholarship and industrialization.

- The Philippine Atomic Encrgy Cormission (PAEC) charge.. with the function of
promoting and dcveloping atomic anergy cnd its uscs in Philippine agriculturc,
medicine, industry and science in gencral., Among othersy the PAEC is empowered to
estab)ish lcboratories for nuclear research and treining; conduct research and
development relating to nuclear proccsses and techniques; theory of atomic enorgyj
utilization of special nuclear matericls and radioactive materials for commercinl,
industrial, medicsl, biological, agricultural and othor uscful purposes, All rescarcd
of the PAEC are conducted at thc Philippine Aonic Resoarch Centre. They are geared
to the notional programse ond tend %o be applied-slented. They are prinarily
directed towards agricultural production, public health ond sefety and the improvemont

of local products to enhance their uscfulncss.
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— The Forest Research and Industries Development Commission (F‘ORPRIDECOM) is
the Government agency fer rescarch and development in wood utiligation. It is
ll contributing to the overall effort of building up the forest-based industries of the
country and its export trade through maximum utilization of weod as well as the
minor produots of the forest. Among the projects being undersaken by the
FORPRIDECOM are thoae on pulp and paper production, veneer and plywood manufaoture,
gawmilling, woodblending and lamination and timber testing, studies to improve and

srolong the service life of wood.

— The Philippine Textile Research Institute (PTRI) is a joint project of the
Government and the private textile industrial sector. This project is of great
gignificance because it is a pioneering undertaking wherein the industry concerned
assumes an active role in the implementation of the project. Local textile millers
contribute one percent of their gross sales annually to be used for textile researoh.
The PTRI is engaged in researches and studies that would contribute to the local
production of raw materials, and improvement and/or invention of textile machinery,

processes and production methods needed by the textile industry.

- The Philippine Coconut Research Institute (PHILCORIN) is the oentre of all
agricultural research on coconut production. It oonducts scientific researoches and
investigations on the botanical and genetic aspects of coconut improvement, etiology

and control of important pests of the coconut palm, among others.

- The Philippine Inventors Commission (PIC) is engaged in the promotion of
inventions. It was created to encourage and promote Philippine inventions by
financially and technically agsisting inventors in the development, perfection and
production of their individual inventions for manufacturc and marketing. The PIC
provides inoentives to inventors by giving annually sigeable cash awards and medals
known as the "Presidential Awards for Inventions' to patented inventions in the

Philippines.

The sassociate agencies of the National Science Development Board aret




~ The Metels Industry Resoarch Development Centrc (MIRDC) is charged with the
function of rationalizing the growth of the motals and allicd industries by providing
management and tochnicel expecrtisc and creating the necded govermment-private sector
machinery for the inmplementation of priority projecte. The MIRDC is jointly supported
by the Philippine Government and thc privetc sector of the mctals and nllied
industries,

~ Tre National Water end Air Pollution Control Commission (MWAPCC) was creatod
to conduct scientific experiments, investigations and reseerch aimed at discovering

economicel and practical methods nf preventing water and air pollution; encourege
co-operation among the peoplc in the proper utilization and conservation of waters
and/or atmoephcric airt dcvelop comprohensive plan for the abatcment of oxisting
pollution as well as thc provention of new pollution; issuc standards, rules and
regulations for the guidance of thosc concerned with pollution, among others.

= The Philippine Scicnce High School (PSHS) is the staging area from which
talented young boys and girle con go on to careers in science and tecchnology. It is
the first of its kind in Asia. The school offers & five-ycar coursc and its curriculua
was 8ct up by cxperts with no regard for the usual rulcs for the course of study on
the regular public or private high schools, Enphesis is placed nn science subjects.
The PSHS gives nationwide competitive examinations annuzlly and thesc arc open to the
first three honour graduatcs from all public and Govermaent rccognised elementery

schools. The top 150 sucecssful oxaminces arc awerded the scholarships in the
Philippine Science High School,

Areas of rceearch priorities

In the implementation of its funsiions, the Natiomal Scionce Developmar.t Board
formulatod a five year scicnce and technology rescarch programme, national in 80000
and based on thc following scalc of priorities:

Priority I - Substitution of imports. Rcscarches dirocted at continually
increasing the cconomic utilization of the nation’s agricultural and natural
resources to mect expanding nccds of the population for more and better food,
clothing, shelter and medicine, including capitel goods, vital raw meterials and
sources of pover required by the intnsified incustrial activitics of the country.
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Priority II - Expansion of exports. Researches éirected at continually upgreding
and expanding the netion's export products t¢ further inprove the country's foreign
exchange position and, consequently, the national cconomy.,

Priority II1 - Product develcpment. Researches directcd at cconomically
processing substantial wastc products in agriculturc ond industry intc dollar-saving
consumer goods and dollar-carning export commoditics,

Priority IV - Scicnce education and promotion., Measurcs dirccted at ensvring:
for agriculture and industry, educational institutions and Governuent agencics, a
reservoir of competent scicntists and technologists in the conventional and nuclear
science.

Reseg._gch and develomant progranme

The Netional Science Develc pment Board is suprorting a research and development
programe national in scope consisting of properly sclected and co-ordinated research
projects in the ficlds of agricultufe ond natural resources, industry and enginecring,
nedicine and allied sciences, food and nutrition, social science and inventione. The
programme provides grants-in-aid to individual scientists, Govornment and private
rescarch and/or educational institutions and the private industrizl sector, according
to the cstablishcd system of prioritics,

The industrial and engineering rcscarch progr mme

The industriezl and enginecring research progremmc is focuscd to meet the
cxpanding ncods of industry, cngincering a-d trade and ultimetely assist in the
overall research and developmont efforts for nation building.

In the formulation of this programme and in the cstablishmont of priority areas,
close oollaboration and co-ordination with the Board of Invesiments, the National
Economic Council, Government and private agencics and the industrial sector and other
research institutions is establishcd.

The following is thc set of oritorin for priority arcas in industrial and
engineering rescarchi
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l, 3ocio-economic impact to the country
2. Availability of raw materials

3. Status of research in the area

4. Urgency of research

The Board of Investments ie the Government agency charged with the implementation
of two laws - Republic Act 5186 or the Investment Incentives Act, and Republic Act 5455
designed to achieve national economic development, away from overcrowded and light
finishing types of industries into intermediave and capital goods production.
Republic Act 5186 expressly welcomes and encourages foreign capital 1o establish
pioneer enterprises which are capital intensive and which utilize substantial amounts
of domestic raw materials in joint ventures with Filipino capital,

The BOI prepares the Investment Priority Plan which is the basis for the cvsluaﬁa
of industrial projects for registration giving emphasis to capital goods and
intermediate goods industries and encourages export-oriented dollar-eaming projects.

The National Economic Council serves as the national centre of the Government
to assist the President of the Philippines in the formulation of -he guiding plans
end broad policies with regard to economic and financial matters.

Researches on the utilization of abundant indigenous raw materials and residues
for the production of substitutes for imports as well as the developmeni of oxportable
manufactures, new processes, materials, techniques and the adoption and application
of methods for quality standard industrial products for local and foreign market,
exploration of the physical and chemical properties of locall, available raw materials
md the possibilities of producing from these materials basic md/or intermediate

imported products, in the development of new industries are given prime consideration.
The engineering research projects are focused in the development of the following:

1. Nineral beneficiation, metallurgical and chemical processes for
locel materials;

2,  Food processing of abundant Philippine fruits, fishes and other
seasonal foods;

3.  Improvement of the design of facilities and structure on irrigation;

4. Flood control and drainage;
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5. Development of mcans of deriving power, fuel and water from available
fources for urban and rural arces;

6.  Inprovement of thc quality and development of now engincering
construction matcrialsg

7.  Development of mcthods of fabricating scicntific intrunents,
engincering cquipment end nechinery using local rew materiale; amd

8. The development of new moteriale to improve the efficiency of
transportation and communication frcilitics,

Some of the resecarch pro jects presently suppcrtod by tho National Science
Development Board under this catogory ares

- The development of gcothernel ficlde as sources of power and for industrial
purposes. The geothermal projoct in Tiwi in the province of Albay is now in the
commercinl exploitstion stege. The gcothermal fields in Tongonen and Bursucn,
Leyte Province arc neing studied for power utilizeti m.

~ The conversion of numerous packaging and cssembly industrics into full
capacity manufacturing concerns. Included here erc research projects on the
development of shipping containers and crates for fruite s~nd vogetables; moil comant
rcscarch for low-cost housing which is nimed to essist in solving the housing prodleams
in the rural arcas.

= Products standardizotion studics and the development of quality control
devices aimed to protect consumers, opon new ond stablc markets for Philippine products
a8 w~ll as expand local industrios,

- Solar salt projoct dircoted towards sclving the shortage of industrial salt
rerticularly the necds of salt-buscd chemical industrics end to minimize the
importation of industriesl salt.

= Studies on the performence of an intcgreted system of copre drying mnd charcoal
rroduction and the industrisl utilization of coconut coir dust, a waste in coir fibre
manufacture,

~ 4Applied and dovelopmentel studies in the primary netal industrics, the
chemical, pulp, peper and cottage industries, toxtile amd food technology.




- Studics on ncthoeds of controlling air and weter pollution cmanating from

industrial factorics and othcer sourcces.

- Studics on the beneficiation of lecos raw motericls to utilize the country's

substantial mincrzl resources.

- HReocearch studice on chemicel deorivatives from coconut oil and other indigenous

oils for the chemical, cosmetic and phermaccutical industries.

- Assistonce to projects ond activitics relotive to the promotion end develop-
ment of inventions by Filipines through finezncing to push through the patenting of
meritorious work by applicents as well as the promotion of said inventions and their
narketing and financing aepccts,

- Exteneive surveys of ninerals, forest, water, fishery, goothermal powor,
petroleun, gas and nuclear reow materiels to csteblish 2 relisble and accurate source

of information on the nntional natrimony for rescarch and development planning.

Co=ordination witih nrivatc industry

Industrial rcscarch activitics src undertaken by Govermment agencies, universities

and roscarch institutions. The industrinl rrivate sector with the oxception of big

ones, arc much dependent on Government ossistance and ~re ademently investing

for resccrch.

The NSDB co-ordinstes, pluns ond progrommes research projects with the private

sector with the cnd in view of eventunlly helping them solve problems of industry.

Results of scicntific os well as techn:logicael rcesearches are carcfully stucied
on its techno—-cconomic feasibility ond applied to the rural arcas. The opplication
of thie technical !row-hnw is denc by training first the people with the proper
methodology until such time as ihey arc ~ble to apply it by themselves, Technically
trained pcrsonnel arc sent to tcach the people. The Philippine Government is vory
much aware of the impact to industry of those results and thus concerted cefforts arc

being made to bring about the success of the rcesearch and devclopment programme.
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SRI_LANKA
THC CEYLON INSTITTE OF SCIENTIFIC /ND INDUSTRIAL RESEARCH -
ITS ROLE IN INDUSTRIAL DEVELOPMENT
oy
Solomon Fedric Laurentius

The overall objcetive of the crcation of the Ceylen Institute of Scientific and
Industrial Research by the Governnent in May 1955 o8 wn autonomcus orgenization follow-
irg on the World Bonk Mission rcport on Economic Development of Ceylon, was to
further Ceylen's productive developnent through applicd regearch and technology.

The acceptance by Government for the need for such an orgenizaticn implied that thc
Government was alive to the fact that indigenous scicnce ond technology has to play

an important rolec in the industriel development of the country.

Seventeen ycars leter it hoas bocome very epparcent that the mere crestion of
such an organizetion was not - guarantec thet science and technology would be
effectively uscd for industrisl develarment,  If we aceept the broad definition of
science a3 the mcans of underctending man's envirenment end thot technology is the
means of using such knowlcdge, then it must follow thot scicnce cnd tcechrology ore
necessary for industrial development. It weuld not be possiblc to conceive of
incrcaser in production or to makc such productive incrcascs cunulative or self-

sustaining without scicncc and technology.,

In setting up this institutc the Gove nnment clso accept 4 that therc is a
fundamental need to build up locel sciantific capability so thet we would have the
capacity to define, analysc end solve our problems. It also accepted the thesis that
while there is a vast stock of world scientific ond tcchnicel knowledge, there are

61ill larger gaps in scicntific and technological arcas of particular interest to tho

developing countries. These are important to us and to our economy but have no
rclevance to the political end ecconomic objcctives of the advanced countrics. Unless

we have the scientific capability to sclve our own probtlems, they are not going to

te solved by others for us.




Unfortunatcly the cstnoblishment of & nucleus - for that is really what CISIR
was in 19%5 - for developing this scientific and technological capability madc only
o limited impact -n industrial development. As hoo been demonstratcd, much more
than an applied rescorch institute is rcquirced fer the application of science cnd
technology te development. There hes to be a perceived nced for inputs cf science
and technology an? comploncntary inuts must be @ %0 342’ and inetitutional

conditions rust be created {~r this purpcse.

In the developed countrics, neny of the consumer goods which are marketcd today
were unheard of even ten years ago. These are chiefly producte of science based
industry such as the communication industry, drugs, industrial chemicals and foods,
tc mention just o few. There is thus a perceived rclation between spplication of
science and technology and cdvances in the standards of living of the pcople o8 well
28 increased profitcbility to the manufacturers. Therc ie thus a perceived need
for the application of science and tcchnelogy for better and cheaper products snd
higher outputs. Managcment of cuch cnterprises are elwoye on the lookout for such

opportunitica,

In our country, the '"nced® for scicnce and technology on a continuing basis
has rarcly teken the form of n commercial denand coming from either the individual

entroprencur or the public indusiricl corporations. Practically 2ll our technology

as well as our know-hiow is imported, nnd even with this importcd technology, it has

beecume difficult f2r ~ur induntriclists to operate cfficiently in view of the lorgo
rmmber of cutsicde constroints within which thesc entorprises have to be operatced.
Even though we cr- not innuloted Crom the operntion of the “denonstration cffect
the urge to innovatce and introduce technolongical changes for better products is

hametrung by the nen-nveilebility of cepital and foreign exchange.

If there ie this lack of urgrnic cohesion between local science ond technology
ond its anplicotrisr in industry, then it is only if the plenning bodies see a role
for science and tcchniclagy in the development offori, that a necd for science and
technology would bc monifest.  As with nony plenning bodies, cconomists are dominant
in farmulating developnent »lans and policice in Sri Lenkz. Becouse of their train
planners snd others sssocinted with then often find it difficult to conceive the
role of science and technolegy in development. More so, because it is difficult to
measure resutts of the anplicetion »f scicnce and technology tc industrie” develop-

nent in o develoning country in terms of inputs and cutputs.
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Another drawback is thet the nced for scicnce and technolegy can only be
rerceived if » long-term perspective vicw of development is tcken, as the "pay out®
of ruch research and development c.penditure is only realized after o long time.
This means that thec "present nccd: for rescerch anc developriont is only capahle of
Leing satisficd over a lomg-tcrm plon., It requircs faith - end more than feith,
confidence, in the ebility of locel scicntists, tc csrousc the concept that indizonous

scienco and tcchnology can ~ceclersic cconsmic development,
pm

The Institutc camc into being in 1955 against ¢ background of an cmorgent
industrial scctor - both 3tatc cnd nrivate. As was the pattern in most developing
countries, industriclizetion wes conceived in tcrms of import substitution ~nd took
rlace entirely through import of capital cnbodied tochnology as well ar of “know-
how". The Institute had no significont role to 1lay in cstablishing these ncw
technologics. At that point of tine, thcre was no "pereecived” need for indiganous
scicnce and technology either by the Statc, planncrs or the private entreproneur.

While this procese of transformetion ~f our cconony was taking place through
imported technology and know-h-w, thc local persormel availnble tn man induetyy at
all levels of manogement and skills were comparatively untraincd. However, the
Institutec was staffed with the best qualified porsonncl available, even though the
nunbers were small, ond was thcerefore -~blc to provide specinlist services in somc
instances, or provide personncl traincd in the application of sciemtific mcthodology
who could snelysc end solve or cesiet in the solution of problems arising in the
imlenting of this ncw tcchnelogy. Thus in its formative ycars, the Institutc wes
ablc to secrvicc industry with scccntance ™t not net ac o cctolyst for industrinl
development which was the oversll sbjective of ¢stoblishing the Institute,

The next decade tumed out to be o difficult cre for the Institute. Handicopped
by the non-availability of funds cr inadequate funds, the Institutc was unablo to
kccp abreast of industry in doveloping either centres of execllence roequired to serve
kcy sectors of industry or to recruit and trein staff in adequatc numbers to keep
race with the development of industry, both in thc public and privatc scctors. The
rced for troining of staff wes occepted by many of the "big nd ncdiune-senlc
enterprises, but where tochnologicel changes were required, the organizations once
agein turncd to the foreign source for such rssistance. By end largc, industry tcended
1% become "self-sufficient™ in turmme of skills whilc tocchnology was obtained at o

rrice. This resultcd in industry moving swoy from the Institute.




Over the pericd of the last sixteen years, the Institute was gradually pushed
into a role of passivity in the industrial scene. With successive changes of
governments, the Institute had to keep changing its role. It was difficult to lay
down a planned programme of expansion and staff training as tue Institute did not
have the necessary finances to support such programmes. Perforce, such expansions
were sporadic and not sustained. The Institute played no part in formulating
industrial development plans, and though the Government did provide the funds for the
Institute, there was no conscious cffort on the part of the policy makers to integrate
the Institute with development. Local industry was also afforded a large measure of
protection which tended to minimize the value of science and tochnology to the
entroprencur as a means of brinfing about cumulative production increases and improving
product quality. Lack of compectition and working at low levels of production capacity
were additional factors which made the entrepreneur oblivious o the nced for scionce

and technology in keeping abreast of technological advances.

A further factor that tended to isolate the Institute from the development scene
was that the Institute's programmc of work was conceived and planned by its own staff,
Of necessity this programme may, nt times, have been out of kilter with national

priorities. It has, however, all along endeavoured to fulfil the objectives embodied

in the Act - Appendix ITI (sce page 7¢), but it has never beecn poseible to adequately

cover all the areas specified due to scarcity of resourcee. Ifuch of the work undertak
by the Institute has bcen of an applied naturc in the arcas of our local resources, in
keeping with one of our objectives, but this in itself did not impose limits on the
breadth and depth or our scientific attack. We were convince. that if our work was
not to become pedestrian and in the long-term, largely sterilc, there had tc be a firm

association of applied investigations with that of a basic scientific character.

It would be as well at this point, tc touch on some of the work of the Institute.
Investigations into tea, rubber and coconut have boen undertaken with a view to
cbtaining new products or cstablishing new processce in thesc areas. The laboratory
work and some of the pilot plant work on production of instant tca from green leaf
was carried out in the CISIR laboratories. A carbonated tes beverage is in the
procces of being commcrcially manufactured. Pilot scale trials are being carriocd out
on a process of cxtraction of coconut 0il from the wet cocorut meat. Formulations

for varioue rubber compounds havc boen worked out and supplicd to manufecturers. The
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use of graftcd rubber latex in the production of cmulsinn paints has alss been
cstablishcd, The Institutc has nlso carried out factory trials using rubber wood in

pulp productinon for paper. It is algo devcloping a latcx rubber based adhcaive for
use in the plywood industry.

A progremme of investigation and stucy into the compositisn and production of
¢ssential oils from 1ocelly avrilable meterials has got under way  Using the deta
“btoined from compositinn studies, the Institutce has been able to assist local
distillers to market an improved quality ocil, while the study of distilletion

cquipment has rculted in the design of an improvec still for this purnose. @

In addition to investigational etudies, the Institute provides o testing service
for both Government end privetc industry. A wide variety of manufactured goods
and raw materials are tested in the laboratories for conformity to specificetions.

This is & much appreciated servicc rendered to industry by the Institute.

Many public corporations have come to the Institutc with gd _hqg problems facing
| them. In cases such as the Parathan Chemicals Corporation and the 0ils and Pate

Corporation, the Institute was eble to provide sclutions to their problems, The
vrivate sector has »lso been provided with sssistonce over some »f their production
rroblems. But at best, they involved changes in techniques and not changes in
technolegy.

Even though the Institutc hes operated under many consiraints, it has endeavoured
to discharge its responsibilities ¢o the country as bes* it could, Governmert hos
been awarc of some of the institutionel sl ortcomingr and dec ' ded 4o invite a tean
«f Soviet scientists to report on the reorganizetion snd devclopment of the Institute
¢uring the letter part of 1970, It may be pertinent to quote herc » relevant oxtract
~f the report.

"But the existing proctice of rlonning scientific rcscarch in CISIR, limited
and non-pcrnancnt financing, shortcoming in organizational structure, reletive
scantincse of scientific personncl as well ac wenk links of the Institute
with planning bodies and industry lead to such a situstion that CISIR is
unable to providc for the sclutisn of protlens raiscd by the developing
economy of the country.”

The Soviet tecem made & number 5f proposale dircetod towards increasing the

o

offectivencss of the Institute in assisting industrial dcvelnpment.




Institutionel preposales

1,

2.

4.

Creatisn ~f a Resunrch Planning Council t+ scrve a8 an advisory body to the
Direcetor of the Ins*itutc. all scetion heuds would be mambern »f the body as

well as acientists forn ruteids th Tnotrtuto

The Institute is now -“rgrrized n o functicnal and scicntific discipling besis
with provieion for sctting up -f pr-juct teams whert werrented. This
organizstional ctructurc should c'ntinuc »nd & nunt 1 -f new sections should

be created - Lppenadix I, (rage 10).

Scientific and aacillary stoff
The scimtific and anciileary staff should be incroascd from ite prosent strength

of 132 (69 scicntific and tcchnical and €3 ancillery) to 344 (214 scientific and
technical and 131 =zncillary steff) over the next three years,

Lradning

The Inetitute should be given, upon its rcquest, the required numbder of vacancics
granted to Ceylon by various countrics smd forcign univorsitics at the expense

of intermationel &cholorships and funds by spcecialities in line with major
research activities of CISIR.

Buildinge
The precaent floor spyazce ovailable to the Inetitute for all its activities is
41,500 sq.ft. It is recommended thet additional floor space of 50,000 sq.ft. be

previded for the increaec in staff and facilitics,

Fundse

It was recormended that in the firet year ~f inplozentation ~f the recommendeations
the Institutec should be provided with Rs.7.5 millicn, with Re.9-10 million in

the noxt ycar =nd Re,9.5-10.%5 nillirn in the third year. Por the purpose of
further development of the Institute, it is ndvisablc, deginning from the

third yoar, t» increeac the annual wolume of finencing by 7-9 per coent providing
Ifrr nutetripping the doevelopment of CISIR in comparison with the increass of

GIiP of Ceylom,
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1. Dening
Long=term and short~tere planning -f scientific rcsearch should bc done in close
inter-connexion with the rlanning of the national cconomy. The five yeer plan
of scientific rescerch should be dased upsr the five year plan of national
economic devclopment,

Government has accepted thesc rocommencatione and some of than ore being
inplemented. Recruitment of scicntific =taff has begun, while plane are being made
for provisinn of new MWildings, Howcver, duc to the stringent finmncial situation
facing the cowmtry, it is doubtful whether the oxponsion programme would be
cerricd through within 2 threc ycor period as rocommended,
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The objeets eof Lhae Institute sinll e -

to urdertake tentivg, irvestigition end rogesrehes in such
ponner s the dostitute may doem advisable with the objeet
of improvirg the tochnical procenses and methods weed in
industry, of dinecvering processcs rnd metheds which nmey
promote the cxpancion of exioting or the duvelopmont of

nev industrices or the brttor utilization of waste produets,

To advirs o question. of eeientifie snd tochnolopical
motiers effceting ¢he utilisation of the natural roesourcos
of Cuylon, the developaantl of her irdustrics, and the
Proper co-ordination wnd crployment of acientific rescnroh
to thoac ¢nis;

to foster the truinming of rescarch worke o3

to foster the ostatlishrmont of ansocittiong of poreong
engaged in indastry for the Purposcs of cerrying out
scientific ¢ 1 induuiris] re.sg! 'chg

to wndervake or to collabirnte in the preparnticn,
publication and divzerinntion of wire Ful teehnieal
inforantion;

to co-cpoernte with departments of governrent, universitics,
technicnl eccllezes and other tedien in order tu promote

seientific one andustrinl rescrren and the trajring of

investigators in pure und orplied scigence znd of technieal
experts, ercftsmen ard rrticerna; end

to assist oturrvine in the advancoenont of scicentifie and
industriel reccnreh nne technlienl troaining,
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THAILAND

INDUSTRIAL RESEARCH ACTIVITIES

| &
Tab Niianidhi

Thailand as a developing country has been promot

ing industrial development under
the Industrial Promotion Act since 1962,

Due to the size of the local market on
the majority of the industries are of small-
Very few industries are considered to be of economic

size of operation in the concept of the more industrially developed countries and a
limited number are export-oriented.

which most of the industries are based,
scale, labour-intensive type.

On the other hand, with about 35 million population,

umers products have advanced far beyond the
industrial growth and the unbalanced trade consequences are inevitable,
years,

the increase rate of demands for cons

In recent
therefore, considerable attention has been given to the need to p

romote and
upgrade the industries to a more satisfactory level.

The need to creaie and transfer

modern technology to the expanding industries is thus of paramount importance which

represents no small task for this country.

Applied research activities in Thailand

It has been generally accepted that scientific research w
a developing

hich i3 meaningful for
country in national development value is the applied and industrial

The more fundamental research for the advancement of science is best left
in the hands of the academic scientist,

are operating at the

Government Agency,

research,

Tne applied research activities in Thailand
Applied Scientific Research Corporation of Thailand which is a

and, to some extent ond in limited fields, at the Science

Depariment of the Ministry of Industry. Some specialized development work but

Bomewhat fragmented is undertaken in several GCovernment departments. Specialized
research and development facilities in the field of pulp and paper have been set up

at the Departmeat of Forestry, end in agro-industry particularly concerning vegetable

0il at the Department of Agriculture. The Ministry of Industry has also established

a2 textile centre dealing with some work on textile processing but mainly focusing
on training of industrial pers nnel,

Some applied engineering research is conducted
at the Asian Institute of Technology.

With few large-scele industries based on turmn-

key operation, and a large numler of emall-scale industries, there has been no

significant research and development facilities in the private industrial sector.




The Applied Scientific Research Corporation cof Thailand

The Applied Scientific Research Cormoration weas set up in 1964 as a multidisciplin
research organization and az en autonomour Covernment Agency. The establishment and
operation of this inotitution has been ac:icted by the Unit. Nations Industrial
Development Organization (IMIDO) under the United Nations Development Programme,

The broad objectives of this organization are to conduct and a~pply research in science
and tockrol .y with a view to utilizing national resources for the economic and indus-
trial development of the country, ~nd to provide scientific services to the

Government and the public, n»tably in the areas of scientific documentation, instrument

repair and calibration and metrology.

Since its inception, the mojor offort at ASRCT has been devoted to research on
adaptation of foreigm technology for local application and considerable attempt has
been exercised to co-ordinate its activities with those of the Government departments,
The areas of research so far initiated cover chemical technology, food industry,
minerals and metals, building industry, agro-industry and environmental engincering.
Sinc. as stated carlier, there is no research activity undertasken by the indusiry,
there is a wide scopc for the ASRCT in onportunities for industrial consultancy

and some contract research has alrcady beemn undertaken.

Funds for thc ASRCT research are provided largely in the form of Government
grant although it has been posc~ible to securc some contract fees through industirial

aponsored rescarch.

Exoblem of Rechnology transfer

Several yeare ago when the need for applied and industrial research in developing
countries was recogrized, establishmont o rescarch institutions in several of these
countries was considered a logical ctep in the right diraction. In most cases, such
establishment has bcen supported by one or the other intermational aid programme.

The outcome of such action, howcver, has proved to be & formidable task and several

factors involved which govern the varying degrees of success are found in different

countries. Somc of the expericnces gained in the implementation of the programme
of establishment of applied resecrch in Thailand may be considered in comparimson with

those of other developing countries,
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A, Problems at the organization level

The nced for autonomy in the ASRCT policv was recognized at the early stage
when the feasibility of thc proposal for establishing thc research institution was
accepted. The policy for the ASRCT is Bet up by the Board undcr the framework of the
legislation guidelines approved by the Cabinct.

The Chairmen of the Board who acts as the Chnief Executive or Governor of the
Corporation implements the policy laid down by the Board in the management and control
of the operation.

Since the establishment of ASRCT, the activities have spread over a wide area of
interests as permitted under thc broad legislation. Of the total staff of nearly
400, the number of graduates classified as the sciontific service officers is about
40 and that involved in research activities is about 120. Of the rescarch category,
about 20 are considered to be professionals with Ph.D and/or M.Sc. degrecs with few
years of practical cxperience. Thus the widesprcad activities of the ASRCT and thinly
distributed professional staff have ererted considerable constraint on the planning,
budgeting and opcration of research ¢f programmes. A nccd for concentrated efforts
on limited lines of activity for effective resultz is thercforc a nccessity in the
future plan.

Assistance from overseas mainly by UNIDO under the United Nations Development
Programme, and some from other sources, has bcen provided to ASRCT during the past
eight ycars. The assistance in the form of equipment and expert services has been of
great value in these formative years while the resources and resecarch capabilities
of the local staff are limited.

Results shown by the examples in Thailand and in other countries and the general
consensus of opinion today suggest that an institutional assistance by a well developes
sister organization, coupled with facilities for co-ordinated training programme is

by far the most effective means of ostablishing epplied rcsearch capabiiities in a
developing country. It can only bLe hoped that more attcntion be given in this
direction by the intermational aid agencies.
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One of the major problems found ot ASRCT is the inability to develop adequatec
menpower with skill in leadership in rescarch and in development work. Results of
laboratory research have therefore accumulated, ewaiting development and productive

transfer to epplication. In thc abscnce of institutional type of assistancc as

stated carlier, an on-the-job training can only be acquired through arrangements
with oversecs centres preferably under aid programme. This remark further
emphasizes the need to recognize that & realistic programme to build up research and
development capabilities in locel pcrsonnel is an essential part of any plen to
cstablish a viable applicd and industrial institution in a developing ocountry.

B. Problcms at the oncration level

It is truc to say that one of the preliminary steps in setting up a rescarch
organization to promotc industrial development through consultency service is to
identify the necds of the industry. In ¢ situation where industrial development is
in the early stage and therc arc no national guidelincs for the development as was
the case of Thailand when ASRCT begawn, the task of cotablishing an institution with
appropriate resecarch facilitics is not so easy. Furthermore, ASRCT was set up to
serve both the Government and the private sectors. Hence, many of the rescarch
progrommes initiated were of the in-house neturc. The apparent lack of action to
rationalize research programmcs ond to demonstrote cffective resultse in tangidble
form has been one of the rcasons which retard recognition ecpecially by the Government
sector, of the role of ASRCT in the cpplication cf scicnce and technology to national
development plan. Rationalization of rescarch ectivitics and strengthening of the
development component, compatible with financicl and menpower resourcee of ASRCT is

imperative in the immediate futurc.

Receptiveness of the industry to new technology and practice has also been
mother problem. Bearing in mind that moet of the industrial products are intended
for the local consumption and as long as the manufzcturers have to compete in price,
not so much in quality, improved technology snd practice based on both the criteria
would elways find it hard to get ~ccepted. Thai industrial standardes of quality now
being introduced, import substitution of some products which require Government

protcetion of some kind, ard somc export possibilities would in the ycare to come

induce the local industry to accept modern techneclogy ond cnjoy benefit in the
scrvices of ASRCT.




Some_of ASRCT achicvomonts

Remarks are ofton made by technologists thot ecveral Ycars ore nceoded to astablig)
A rcsearch organization., This ig highly comforting for scientists dut not fully
appreciated by many industrinlists and busincssmen, To a great oxtent such remarks
may be truc for tho carly days of development in the advanced countrics. Developing
countries tcday, however, have lesrnt o benefit from thesc early scicentific
discoveries and to adapt the foreign technol gy for local application. Thoiland
boars no exception to this goncral development pagtem. 1In spite of the many
shortcominga in thc establishment of ASRCT, it hus been possiblc to produce some
results and a few may be cited,

One of the nchievemente is in the 2pplication of rulp and paper technology to
develop an industrial projcet for the manufacture of pulp from kenaf, an annual crop
grown widely in the northecstem r~rt of Thailand. The project is designed to produce
pulp of writing paper grode at o rote of 150 tonnes per day end is based on laborntory
and mill test recults and exteneive cconomic feoeibility study, The 820 million
investment project which has becn accepted by the sponsor and npproved by thc Board of
Investment io now under finencicl ncgotiation for implementation. Although it has
been known for severnl years that kenaf can bc made into pulp end paper, the procese
has only becn developed for an industirial senlo operation for the firet timc by
ASRCT. Thc national benefit of this project ie axpcected to be about %10 million per
year of import substitution.

Another example is in the arca of food technology whcre on otgrecmcnt has bdeen
made with a local company to apply the results of the laboratory work on ovaporated
milk product to industrial scale manufacturc. This epplication of resecarch findings
is oxpeoted to save the country about 32.5 million per yoar of imported nowdered milk.

A local menufrcturer of LPG stcel containers elso bencfited by the tochnical
assistance from ASRCT and has been sble to export to a muamber of countriss ostimated
at §1 million per ansus,

In the phamaceutical field, a process for the nanufacture of rauwolfia tablets
has been established hased on indigenous rauwoliia roots, The process has been adopte.
by the Governnent Phamaceut ical Organization for commercial scale manufacture valued
at $20,000 per annum,

These are some of the examples which ASRCT has been able to achisve in precent
yeears, Last but not least is the ability for ASRCT to advise on numerous occasions
to the Thei Board of Investment, Industrial Minance Corporation of Thailand, National

Econonic and Developmert Comrittee and other Government agencies,
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VIET-NAM
INDUSTRIAL RESEARCH CENTRES IN DEVELOPING COUNTRIES AND VIET-NAM

by
Le Trong Muu and Phung Huu Tan

Recently, quality control of industrial products and industrial research have
become important in developing countries and have been considered one of the basic
needs for industrisl development. Therefore, in parallel with capital investment
innovation, developing of laboratories and industrial research centres should be
strongly regarded in developing countries,

I.. ZIhe role and the problems of the research institute
in industrial growth in developing countries

SRS S S G B

The industrial reeearch institutes and applied research centres in developing
countries are expected:
-~ To be aggreseive interpreters and adaptors of technology needed for
industrial development.

- To establish and maintain an institutional capacity to undertake a
wide variety of technical problem=-solving.

- To have the staff who will identify and anticipate industrisl
technological needs.
But, in reality, the research centres in developing countries have their own
prodlems and difficulties, Generally, these problems are as follows:

- Shortage of modern resecarch institute management skills,
- Shortage of scientists and advanced technicians,

Limit of experience in acquisition and diffusion of available foreign technology

Lack of internal project evaluation and fiscal conmtrols.

Lack of appropriate mechanisme for technical aseistance to medium and
small industry,

Lack of future plan.

Lack of promotion and development programmes.

= Operating only in a certain limited field,

Because of these defects, the research centres are usually incapable of pursuing
the expected progrannie developnent activities, or prepared to evaluate those cultural,
social, ecconomic and political factors which are a necessary part of the technology

transfer process,
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In consequence, there is no closge interaction between industry and rescarch
institute~. The attitude of nationel large and medium industries can be generalized
as follows:

~ Industry lacks confidencc in the ability of .-escarch institutes to provide
meaningful solutions t~ their protleme in g rcasonable time and g realistio
cost,

~ Industry believes that the research institutes arc largely subsidized by
governmont funds derived from industrial taxes, g0 1t should not pay for
the services provided by & rescarch ingtitute,

~ Indust ry usually is afraid o; the rescarch institute-government relaticnship
which could disclose notential pateont possibilities, technical gecrets,
or nanagement infoimation to government agencies or ccmpetitors,

- Industry does not often cvidence a €cnuine interest in the research results

of an institute unti} production, ccononic and marketing feasibility of
thesc r=sults have beon demonstrated and rcsolved,

In the face of the above, the co-operstion among the institutional cemtres, the
reécarch institutes, the industries and the government is urgently necessery. To
date, & variety of approaches arc being used in an attempt 1o ovcroome these cxieting
constrainte and deterrents, such as:

- Approaches to stimulation of tcchnological research by governmcnt,

= Innovative mechaniems for increasing int craction of research institutes
with the industrial scctor,

- Industrial Advisory Boards, consisting of local industrialists, government

leaders, cnginccrs, organized to become an enhancing link with the public
and privatc secctors,

- Selary incentive plans to stimulate applied research,

~ Integrating single-purpose rcsearch institutes into multi-purpose
organizations in order to reduce oxpenditures  and avoid duplication
of equipment and facilities.

~ Demonst ration plant approach to Join the industrial rescarch institute
to the industria) developmuent procese,

- Multinational corporatione and adaptive research for developing countries
in order to raise the €cneral level of technical compctence and of
neanegerial skills in the countries where they operate,

The results of these approaches up to now havc not been particularly inpressive,
owever, a wcalth of experiencc has boun accumulatcd so that “he effectivencss of

.ndustrial rescarch activities could be raised in the futurc,




1. Laboratorics and rcscerch centres in Viet-Fam

S o Wl

At the present time, there ie no such rcscarch institute, nor industrial research
centrc in Viet-Nam, but only laboratorics. Thc principal activities of thesc labora-
tories havc becn to provide tcsting, quality control and devclopment of standards.

All these laboratorics are listed in the appendix,

As in any other dcveloping ~ountry, the laboratories in Viet-Nam have its own
difficultics, These difficultice arc in gencral as followss

- Poor facilitice,

Insufficient funds.

Shortage of scientiste and well cxpericenced tochnicians.

- Lack of caquipaent,

-~ Unmonotonous supply of rcsources.

Limitod capabilities in qualifying things in a certain field.
Use of differcnt mothods for analysing or researching.

For the purposc of sclving thesc probleme, the cstablishment of a corporation of
these laboratories ie in progrese in Viet-Na. Hovever, it should start to plan
now, before it is too late, industrial rescarch institutes and applied rescarch
centres which was mentioned above a8 the basic nced of industrial development. Being
behind in establiching rescarch centres, fortunately, it is an advantage for Vict-Nam
to avoid the difficultics other dcveloping countries have faced,

APPENDIZX

Laboratcries in Viet-Nam at the present tine

l. Saigon Pastcur Institute Laboratory
167 Pastcur
Seaigon
Tel, 20,351

2, Public Hcalth Hinictry Laboratory
200 Co Bac
Saigon

3, Custum Dcpartmoent Laboratory
74 Hai Ba Trung
Saigon
TCI. {‘,)10737




Se

6.

Te

8.

9.

10,

11,

12,

13,

14.

15.

16.

31 Han Thuyen
Saigon

Phu An Matcrial Research Institute
POO- 18

Saigon

Tel. 24.396

Saigon Vater Department Laboratory
Thu Duc

Agriculture Department Laboratory
Saigon

Rescarch Institute Laboratory
121 Nguyen Binh Xhiem

8aigon

Tel. 910?46; 91.061

Viet-Nam Rubber Resoarch Instituto
34 Thong Nhat

Saigon

’I‘el. 24. 695

Saigon Univeraity Laboratory
222 Cong Hoa
Saigon

Tel. 24.762; 91.097

Phu Tho National Tochnology Centre Laboratory

Saigon '

National Agriculture Centre Laboratory

45 Cuong De
Saigon
Tel. 24.114

Military Supply Department Leboratory
KBC-4118

Tel. 50011/127

Laboratory of Army Maintenance Centre
XBC-4199
Tel. 30,272

Chemical Labdoratory of Signal Corpe Supply Contre

KBC-4529
Tel. 31.545

Supply Tcchnology Research Centrc Laborstory

4 Don Dat
Sajigon
Tel. 400222; 40.966

- 8] -

Netural Rosource Department Laboratory

Laboratory
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United Netions Educationecl, Sciertific »nd Cultursl Organization (UNESCO)

WESCO'S ROLE IN THE FIFLD OF TECHNOLOGICAL RESTARCH

by
F. Paln

WESCO has a basic and very wide responegibility in scientific matters but this
responsibility is, of coursc, not a monopoly. Both in theory and practice, science

has becomc such an essential factor in ncdern societics, intimately linked with and

diffused through all their aspccts, “hat no onc body could claim cxclueive responsibilij ]
for it and, indced, cach of the orgenizations in the United Nations system must ‘
promote scicntific research and the application of sciencc in its particula: sphere

of compctence if it wishes to carry out its mission effeotively., WESCO and its

sister agencies within the Unitcd Nations syctom have thereforc to reach agrcement

not so much on lines of demarcation between mutually exclusive ficlds of action as

on diffcrences in standpoints and functions which will cnable the programmes of the
various organizations in any given sphere to be linked together so that cfforts in

pursuit of sharcd or mutually rclated aing be harmoniously concertcd.

UNESCO docs not engage in or support industrial research dircetly - this is the
arca of compctence of WIDO within the United Nations systcm ~ but we do have activitic
in closely reclated ficlds, WNFSCO supports and implements cxteneive prograrmee in
scientific and engincering reccerch, both in universities and in pure and applied
research institutions, and we carry out o widce range of activities in what might be
termed the infra-structurc for scicntific reecarch. This includes scicentific
information and documcntation, data handling and processing, precision measurcment
and metrology, and instrumcnt raintcnance, calibration and repair. As will be readily §
apparent , these activities arc cross-scetoral in that they provide esscntial supporting
services to not only scientific rescarch in universitics end institutes, but also to
medical rescarch, agriculturcl research, industrial research and the full range of
science-related activitics. Sincc they are crosc-sectoral scicntific scrvices, WESCO, §
which is also cross-gcctoral ia thig sense, takes najor responsibility in these arcas.
Herc it should be n t¢d however that as we move towards the sectors (c.gs from standam
a8 the term is uscd ir procision measurcment and nctrology towards standards as the

termm is uscd in product and procoss specifications and control) we work in closc

collaboration with the appro:;riate agency, which in the example given is INIDO.
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Thus, our intercst in and comribution to the ficld of industrial rescarch undor
discussion at this seminar must be comsidered:

(a) TFrom the sidc of training, cincc most industrial reecareh workers got
their initial oxposurc to o scarch concepts nnd their preparation to
cngage in rescarch in the course of their universit: cercers and UNFSOD
is heavily involved irn strengthening tcchnical education programmos and
facilitica:

(v) From the side of scientific and technical rcscarch which ie closcly
rclated to end often providcs the baec for industrial rcscarch;

(¢) From the side of ecicntific services which arc cssential to industrial
rcscarch as they arc to all other branchce o scicrtific rescarch,

In thc coursc of stirmulation of induetrial rescarch activitics in developing
countrics one must consider the full spcetrum ~ since no onc agpect can stand on
its own - which is why INTS(U is particularly intercstcd to be involved in this
sceminar,

During rcoent dccades, a number of meetings havc becn held bearing on the appli-
cation of science and technology to development and thus on industrial reecarch. The
earliest of the scrics was the Unitcd Nations Conferencc on the Conscervation and
Utilization of Resources in 1948, However, it wes the United Natione Confercnce on
the Application of Scicnce and Tcehnology for the Benelit of Less Developed Regionas,
held in Geneva in 1963, which gavc WINFSD an opportunity to definc in detail the
goals of an intcrmational science policy related to problome raiscd by economic
growih and social progross,

Thc Conference on the Arplication of Seience and Technology to the Development
of Asia (CASTASIA) wac organizcd by WESCO in co-opcration with ECAFE and took place
in Wcw Delhi in 1768, This confercence identificd the basic censiderations for the
application of scicncc and tcchnology to development and resultcd in a number of
specifio and geoneral rccommendations, Of particular intercet sre the general
rocommendations which outlin s

1. Priority crear for action in Asia - with ninc arcas considercd to be of
particular inportance, including the organizetion end promotion of
international a.. regional co-operation, particularly 1a cxchonge of

informetion and scientific peresincl, co-opermtive peoling and usc of

8carce rcsources and transfor of appropriet: tochnology;
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II. Target for national cxpenditure on research and experimental development - |
in which a targect of 1 per ccnt of GNP by 1980 at the latest was recommended; 1

III.  Transfer of technology - in which it is rccommended that technology and
infomation centrcs be ostablici.cd, and that a comprehensive plan be drawn

up covering the work by the Unitcd Nations agencics;

IV.  Mechanism for regional co-operation - in which UNESQD was invited to study
the ways and means and to takc steps for the crention and functioning of
such machincry,

CASTASIA was an action orientcd confercnce; and its rccommendatione arc being
followcd upe The major scctors of UNESCO's programnc in Asia have been strongly
influenced by these recommendations, as is cvident by the serics of seminars, training
courses and mectings which UNESCO has hcld since CASTASIA (sce Appendix, page 90).

As an outgrowth of thc €onfercnce of Asian Ministers of Science (CASTASIA) very
significant steps are bcing taken which arc cxpected to makc a serious impact on the
development of the region, [Purther guidance, stinulus and support from the highest
level of the governments of th. region can only strengthen this inpact. By the samc
token, UNESCO may be able to provide information or assistance to othcr bodies working

on application of sciencc in Asia which will be of value to them,

The information providcd further on in this notc on UNESOO's programmc will give
somc idea of the range and scope of its activitios. It must be cmphasized that in

all of thcse activitics we welcome the intercst and support of other groups working
in related ficlds,

WES00's activitics in the ficld of teghnological research
Thesc activitics comc undcer the Department for Scientific and Technologiocal

Research and Education, congicting of two divisionss

- One for the promotion of rcscarch and treining in thc basic scicnces including
the devilopment of basic secicnce cducation at university level;

- One for the promotion of applied and ¢nginecring scicnces, including the
promotion of engincering cducetion and the cducation of tcchnologists and
higher technicians. |

To essist in the plarring and (xecution of ite programmc the WESCO Natural

Sciences Scetor has under its jurisdiction s network of five Regional Field Science

Officcs. A major part of the work of the Ficld Scicnce Offices has so far been
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concerned with the promoti.n of inter-_ ommunicetion betwoen scientists, technologists
and rescarch wurkers throughout the world, the carrying out of 8ulveys, and the
organizetion of regional training and refresher courses, saminars and synposia for
the training of scicntific and tcchnical personnel, The most important of these
activitics related to technological rescarch are lieted in the attached appendix,

WNESQO! ;5 programme for the promotion of rescarch in the engineering soiences
be divided in two intcr-related groups:

can

- Activitics for promotion of intcmationsy Lo-operetion
These are to be coneidcred as "catalytic" activit ies,

They are mainly financed under WESC0's regular budget .,

~ Activitice conceming dircot <S88istance to individual momber Statcs

—

For strengthening their institutions and training of manpowcr, these activities
arc to a large extent financed by the United Rations Development Programme.

ntermational co-o eration
&‘“““JM

Whercas intcmational co-operption has had a long and fruitful tradition in
WESQ0's activitics in the basic Bciences, it has been nore limited in the applicd
scicnces, perticularly in the cngincering ecicences. For this rcason activitios in
the engincering sciences will be increasged,

In 1970, WNESCO held a consultative nceting on its activitics in the ficld of
engincering sciences and rescarch to cxamine the "State of the Art" in most fields
of engincering. The nneeting identificd €aps in intcermational co-operation in research

and outlincd four ficlds of engineering rescarch ag requiring concentrated attoention
and intcmeational support:

= Rheology - the behaviour of matcrials under stress,
- Heat and nags transfer,

= Mcasurement and instrwnenta‘tion, and

- Solar cnergy and its applications,

The rescarch carricd out in the first thrce of the above ficlds will largely
benefit the developing countrica through the process of the vertical transfer of
technology, as claborated by UNCTAD; the implementation of this process will call




for the co-operation of WNTDO. Reascarch in sclar cncrgy, on the other hand, requircs
the use of soft tochnologics and may thercfore be started and carricd out in developing

countriecs,

INESCO will embark upon thusc progriduacs in the period 1973-1974 in a relatively
nodest way during which pericd it is planned to hold symposia and publish a stato-of-
the-art survey. The octivitics wiitl be cxpanded in the period thereafter and will

be carried out in consultation with the United Notions,

A co-operative progranne of rcocarch and training in the above fields will be

launched in sclected intermational centros such ass

- The International Centre for liechanieal Scicnces, Udine, Italy, and
- The Intcrnational Centre for Heat and Mass Transfor in Belgrade, Yugoslavia.

Under its Regular Programmc INFSCO will give support to thesc centres for research
and training programmce and the centres will make avoilable their training and
rescarch facilitics for the orgenization of cnnual courscs, scminars and roscarch
projectes in sclaoctcd ficlds of rheology, bio-engincering, crgonomics, pattorn
recognition, hcat and mass tranefeor problems including the aspccts of air and water
pollution, heat transfer in firc prevention and control and in agriculture. The
centres will alco assist in the properction of annual surveys in thesc ficlds,
Extra-budgct ary funds will nlso be sought for these activities,

Furthemore, in recognition £ the increasingly inportant rolc of engineering
in the protection and enhancenent of the cnvironment, mn expert mecting will be
organized by UNESCD in collaboration witl, the World Health Organization, thc United
Nations Industriul Dovelopuont Orgarization and other intercat«d organizations to
congider the need for int.rmrtionnl co-operztion in rescarch and development in
various ficlds of anvironmental engincering. The unecting will aleso make recommenda-
tions on the inclusion of up~to-date cnvironmental studice for the training of enginecrs

The proccedings of the meeting will be publishcd,

Several studice have confimed that links between sciences, technology and
production in the develeping countyice of Asia are wcak or cven non-cxistent. Recently
the University of Singapore in co-operstion with a nunber of industrial tfims held

a seminar on "University and Industry Partnors in Progress", It is of interest to

nention here that WESCO is orpanizing o seninar to be held in Manila in 1973, on
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2 similar subjcct, namely; University-Indust vy Co~operation in Imgincering Edueation
and Training. This seminar is cnvisaged to coincide with the inauguration of the
Association for Engincering Education for Southcast Asia, which is being sponsored
by UNESCO. The Associaticn issucs a Journal and Newslctter which is directed to all
concerned with cngineering cducation and industry in the rcgion, The September 1972
issue of the Journal contains on outline of INESCO's programnice for the promotion of

cducation for engincers, tcchnologists and higher tochnicians.

Speaking of publications, it is of inturest to mention that UNFSCO publishce a
series of "Engineccring Leboratories" as guide for dcveloping countries. For the

creation of modern laboratorice in various ficlds of ongincering.

Under the United Nations Developnont Prograuamc (UNDP) WNESCO is rcsponsible for
the implementation of scveral Special Fund and tcchnical assistance prujects dealing
with the establishment of ¢ngincering laboratorics for rescarch and training purposes.
Somc of these laboratories arc alrcady ncaring complction, others are being cquipped
and it is cxpectcd that UNESCO will be associated with turther projccts in developing
countrics as the need for them arices and countrice request assistance from UNESOO.
Although cach of thesc projects is designed to mect the specific requirenents of the
country concerned, there arc a number of cormon componcnts and characteristics. This
is thc main aspec® stressed in the survcys publisliecd in the "Engincering Laboratorics”
serics. Recently thc fourth volumc in thesc scrics appearcd. 1t is devoted to o
survey on Applied Thermodynamice laborotories. The survey was prepurcd at the reques’
of UNESCO by tho Institute of Mcchanical Ingincers, London, and covers teoching and
laboratory practice in a number of countrics. Efforts werc madc to sccure a varicty

of information by choosing cstablishments of diffcrent sizes, character and backgroun.

Thesc sories of publications will be centinued in the period 1973-1974 by onc

volume on metcrial sciencc and one on ecnergy scicncc,
Assigtance 1o member States
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The cmphasis in this group of activities is on the training of specializcd
personncl in the cngincering sciences needcd by the developing countries, through
the organizotion of specialized post-graduate courgses in collaboration with univer-
sitics and rcscarch institutions, Under its Regular Programmc, UNESCO is providing

asgistance for the continuation of cxisting courscs or for the cstablishment of new

courscs, a8 follows:




Chemicel engincering in Tokyo, Japan;

Chenical cnginecering in Kerlsruhe, the Foderal Republic of Germany;
Petroleun tochnology in Bucharest, Ronania;

Petroleum technology in Milen, Itely;

Research techniques in chenistry in Sydncy, Australia,

Metellurgy in Buenos Aires, Argent inaj

Structural cngincering in Ouro Preto, Brazil;

Electronics in Eindhovin, Holland;

A new course dealing with matcrial and systen engincering sciences;

A new coursc on solar cncrgy.

The nuaber of these courses will be inercased from seven to ninc in 1973-1974,
to cleven in 1975-1976 and to twelve in 1977-1973. Morc centres of advanced studice
in menber States will be added in order to strengthon the world network of contres
of cxcellence for the developnient of sciontific ond tcchnological research in critical

and fast-growing ficlds.

A smell amount under WIESCO's regular budget is cammarked to provide cesistance
in the form of short-term cxpert ond stoff niscions to nomber States at their requost,
to advise in promoting the Acvelopment of research in the applicd sciences, the
strengtlicning of individunl institutions, and the crcation of appropriate professional

bodies conccerned with the wnginoring scicnees,

Furthemore, under the United Nations Developuent Programme, assistance cen be
provided by UNFSCO, subjcct to recucst b, member Stotes and approval by WDP, in the
ficld of the ‘ngincering scicnecs ond rescarch. Wotionel and rcgional projects lcading
to the development of technologics ~f intercst to devcloping countriee will be
supperted from thesc funds (c.g. the Crntre of Belgrade, Yugoslavia, dealing with the
hcat and mass tranefor protlems nd the Centre of Udine, Italy, dealing with loeel,
nctural and transformed nateriale and ales other rcZional programmes for the training

of rescarch staff.

Aict to tochnclegicnl rescarch has beon bonofited largely fron WDP assistancc.
In the past eeade UNESOO Lo alrcady been respongible for exccut ing a dozen large-
scale projecte, covering a2 varicty of ficlds fron pover stetion technology and

mechanical engincering roscarch to the menufacture of precision instruments and the

constructicr of o mathcsaticsl wodel for the develepment of the Mekong River basin.




Also, the support to the estodlichnent and strengthening

dooumentation cemtres may be nentioncd hcre,

of several nationmal sciontif:

At present WEBD acts

a8 cxecwiing ogency for the following $hrec large-soale
Projeots concerning technological rescarch in this region,
Indigs Mechanical Engincering Roscarch and Developmont
Organization, Durgapur (1969-1973)
Khecr Repubdlic: National Hydroulic Loboratory Phnem Penh (1969-1973)
Byrien Arab Ropudljes {ndzzrial)‘rening and Rescarch Centre, Demascus
1968-1573

With the advent of WNDP country programning it is expocted that the mmber of
Projoots under which WIS will provide assistance to laborstorics and cerires for
Seahnologioal roscarch will be substantially inercascd,
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APPENDIX

Somc rocent activitics rclated to the promotion of rescarch in
mmecrin_g cunccsd. orgzmizu% by the UNTSC0, Ficld Scxonco
Officcs for Soutl ond Southaaat A§_1_§- \
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Seientific Documentetion

Training scminer on Scicntific Docunentation, Tokye, July-August 1970,
gponsored by the Govermment of Japan.

Preparatory work on thc establishment of o Regional Science Infomation
Centre rclated to the WNISIST,

Survey of Scientific Journals in Asia as a firpt stcp towards foming
an association of scicnce journals.

Workshop on Intcgratcd Scicnece Teaching, Manila, Lugust 1970.

Pilot projcectz in Scicence Tcaching - regional follow-up on chemistry
pilot projecct and introduction of matcrials from physics pilot project.

Scicnce Material and Equipment - preparatory work for a projcct designed
to develop scicnce equipnent for the region and stimulate local
manufacturc,
Tochnological Education and Rescarch
Seminar on Now Approachce to Engineering Educetion, Kualae Lumpur, March 1970.

Meeting on the Fomation of a Permancnt Coumittoc on Engineering Education
in Southecst Asina, Djskartez, October 1971,

Journal oi Engincering Education in Southcast Asin,

Surv'v of Cortinucus Education ond Retraining Facilltics for Engincers
and Technicians, 1970,

Survay of Rescarch Facilities in Science and Tochnology in Asia, 1566-1967.
Survey of Basic Physical Standards of Weights and Kensurement (metrology)
available ir govcermnment, university and industricl research centres in

Southeast isia, 1969-1970.

Support to the iAsin Electronics Union.




Seminar on Scientific Instrumentation in Asia, Chandigarh, India, 1967,

Seminar on Multi-Disciplinary Research Activities in South Asia,
Bangalore, India, November 1969,

Seminar on Multi-Disciplinary Research in Southeast Asia, Manila,
October 1970.

Seainar on Transition from Laboratory Research in Industrial Applicasion,
Poona, India, December 1970,

Seainar on Cemputer Technology, Tokyo, October—November 1970 sponsored
by Govermment of Japan.

Seminar on Wind Effects on Buildings and Structures, Nanils, 1971,

1 Resou Res
Seainar on Integrated Surveys, Jedhpur, India, September 1970.

Training Seainar on Gecchemical Prospecting (im co-operstion with ECAPE),
Celombo, Ceylon, September 1970,

Regional Seismological Centre fer Southeast Asia, contiming preparstica
work for establishment of the Centre in Manilas.









