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Tais report is published with the expectation that the obser=-
vations, findings, and recommendations presented will be of interest
and value to a wide audience in Indonesia, particularly to industrial
research policy makers, the industrial community as well as research
workers who are concerned with industrial development, organization
of industrial and technological research, the building of R, D & E
infrastructure and the applicacion of science and technology to

eccnomic and industrial development,
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PREFACE

The Workshop on Industrial and Technological Research was held in
Djakarta January 25-30, 1971, to formulate matters to be considered and
to make recommendations to the Indonesian Government.

The recommendaticns should be a useful means for motivating, orienting,

and developing research activities -- and for building the reseaxch,
development, and engineering (R, D & E) infrastructure that is needed for an
cffective contribution to the national gnals for both general and indus-
trial development, as get forth in current and future five~year plans and
other policy documents.,

Supporting materials on the Workshop and the Summary Report, are
contained in this Volume III of the three=-volume Workshop Report. Volume I
contains the over»)l findings and recwuncndations of the Workshop, and
Volume II the results of Plenary Sessions and Working Groups. Immediately
after the Workshop, the Summary Report of the Workshop was distributed
during the Closing Ceremony and presented to President Suharto and the
Cahinet Ministers who are rxesponsible for economic and industrinl develop-
ment programs, as well as to the chairman of the National Development
Planning Agency.

Background materials include, among othexrs, the fcllowing documents:

1. "Industry," excerpt frum Appendix to the State Address by H. E.
the president of the Republic of Indonesia, at the Parliamentary Session
of Augus 16, 1970;

2, "“Research and Economic Development," by Emil Salim;

3. "Sector B Industry" of the First Five~Year Development Plan,



In addition, 15 papers were prepared by NAS panel members, 2 by other
foreign panels, and 24 by Indonesian panel members,

In addition to the Academy's wanel of 10 specialists, there were

15 experts and observers from Australia, England, Japan,Malaysia,

the Netherlands, the Philippines, and Singapore, as well as regional
and intermational agencies., The 90 Indonesian panelists, resource
specialists, and cbservers were drawn from various ministries, univer=-

sities, research institutes, and industries,

vi



LIPI-NAS WORKSHOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH

WORKSHOP PROGRAM DESIGN

MONDAY, January 25, 1971,

Time Group No. Topic

08.00~09,15 Opening Ceremony :

Addresses by

1. chairman of LIPI

2. President of NAS

3. Minister of Industry

4, State Minister for Economics,
Finance and Industry

5. President of the Republic of
Indonesia

09.15-10,00 Reception by Chairman of LIPI

10,00=11.00 . Keynote Addresses :

1.1 1. "Indonesian Economic Growth
Potentials” by chairman of
SAPPENAS

1.2 2. "Technology and Economic
Development" by NAS

11.45-12,15 Registration

12.15-13,00 Plenary - "Workshop Program Design"
by Chairman of Steering Committee.
- Adoption of Workshop Agenda and
Rules of Procedurcs

14.00~14.35 Plenary 1.3 "Current Status of Industrial R, D& E
in Indonesia"

14,35-15.10 Plenary 1.4 "Planning Industrial R, D & E
Activities®

15.40~16.15 Plenary 1.5 "Varieties of R, D & E Activities"

16.15-16.50 Flenary 1.6 "Developing a sectoral R, D&E
Strategy"



http:16.15-16.50
http:15.40-16.15
http:14.35-15.10
http:14.00-14.35
http:12.15-13.00
http:11.45-12.15
http:10.00-11.00
http:09.15-10.00
http:08.00-09.15

TUESDAY, January 26, 1971

Time Group No. Topic
08,30-09,05 Plenary 2,1 Varieties of National R, D & G
Organizations
09,05-09.40 Plenary 2,2 Varicties of R, D & E Institutions
09.40-10.15 Plenary 2,3 Supporting R, D & E Infrastructure
10.45-11,20 Plenary 2.4 Special Requirements of R, D & E
11,20-11.55 Plcnary 2.5 Industrial R, D & E in Developing
Economies
11,.55-12.30 Plenary 2,6 Industrial Extension
13,30~15.30
and A+ 3 Development of R, D & E
16.00-18.00 Capabilities
13,30~-15.30
and C+D R, D & E Organization
16.00-~18,00
E+F+G
13.30~15.30 R, D & E and Industrialization
H+I+J
Program
16.00~18,00 E Small industries and Industrial
Extension,
16.00~18.00 F Chemicals
16.,00~18.00 G Food
16.00~18.00 H Textiles
16.00-18,00 I Pulp and Paper
16.00~-18,00 J Metal and Machinery



http:16.00-18.00
http:16.00-18.00
http:16.00-18.00
http:16.00-18.00
http:16.00-18.00
http:16.00-18.00
http:13.30-15.30
http:16.00-18.00
http:13.30-15.30
http:16.00-18.00
http:13.30-15.30
http:11.55-12.30
http:11.20-11.55
http:09.40-10.15
http:09.05-09.40
http:08.30-09.05

WEDNESDAY, January 27, 1971

Time Group No. Topic
08,30~09,05 Plenary 3.1 Processes of R, D & E Management
09.05-09.40 Plenary 3. International Assistance
10.10=10,.45 Plenary 3.3 Training and Education for Industrial
R, D&E
10.45-11.20 Plenary 3.4 Standards and Quality Control
A R, D & E Management
11,35=13.00 B International Assistance
and '
14,00~15.30 c Training and Education
and
D Standards amd Quality Control
16.00~17.30 E Small Industrieg and Industrial
Extension
r Chemicals
G F o o 4
H Textiles
I Pulp and Paper
J Metal and Machinery

[T



http:16.00-17.30
http:14.00-15.30
http:11.35-13.00
http:10.45-11.20
http:10.10-10.45
http:09.05-09.40
http:08.30-09.05

TIURSDAY, January 28, 1971

Time Group No. T o p i ¢
3
08.,30=09.05 Plenary 3.1 Information System for Industrial
R, D& E ’
09,05=09.40 Plenary 4,2 Funding and Fiscal Incentives
10.10~10,45 Plenary 4.3 Career Requirements for Industrial
1! R, D & E Personnel
lu.45-11,20 Plenary 4.4 Patents
A Information System
11.35=~13,00
and B Funding .
14,00~15,30 c Career Requirement
and D Patents
16.00=17.30 E Small ?ndustrles and Industrial
Extension
F Chemicals
G F o o d
H Textiles
I Pulp and Paper
J Metal & Machinery



http:16.00-17.30
http:14.00-15.30
http:11.35-13.00
http:lu.45-11.20
http:10.10-10.45
http:09.05-09.40
http:08.30-09.05

FRIDAY, Januaxry 29, 1971

?
Time Group T o p i c
08,30~10, 30 1. presentation of Working Group Reports
! Plenary and Recommendations
2. Adoption of Working Group Reports and
Recommendations
11.00 Selected 3. Formulation of Workshop Summary
partici- Report and Recommendations
pants

SATURDAY, January 30, 1971

Time

Group

1T;

T o p i ¢

09.00-10,00

11.00~12,.30

12.30-14.00

14,00-15.00 !

Plenary

mEmeresnd

- T

Adoption of Workshop Summary Report and
Recommendations

Closing Ceremony

1. Prcscuntation of Workshop Summary
Report to the Chajirman of LIPI
by Chairman of the Steering Committee,

2, Remarks by
a, Chairman of NAS team

b. Representative of Indonesian
Participants

c. Representative of Participarts
from other countries/international
organization

3. Closing addyess by Chairman of LIPI

Lunch by Chairman of Steering Committes

Press Conference



http:14.00-15.00
http:12.30-14.00
http:11.00-12.30
http:09.00-10.00
http:08.30-10.30
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LIPI~NAS WORKSHOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH

Pre=Workshop Program

MONDA Y, January 18, 1971

DJAKARTA

ALL, NAS PANPLIS 09,00 - 09,30 Vvisit to LIPI
Introduction to
~ Chairman, Deputy Chairman and
Executive Secrectary of
LIPI
~ Members of Steering Committee
Coordinator : Miss Sjamsiah Achmad

10,00 - 11,00 visit to
Ministry of Industry
Meetings with Secretary General and
staff (Briefing on Industries and
Industrial Research Institutes to be

vigited)

Coordinator : Mr, Sumantri

11.15 -~ 12,15 Vvisit to
Industrial Research Institute

Coordinator : Mr; B. Kodijat
12,30 - 14.00 Iunch by Chairman of LIPI

14.00 ~ 17,00 Joint Session

NAS { Panel Members ) and
LIPI ( Steering Committee )



TUE S DAY, January 19, 1971

DJAKARTA

SURABAJA GROUP 06,10
Dr. KATZ, D,L.

Mr, PAULEY, R,D.

Dx. MUELLER, W.M.

SURABNIA

Dr. KATZ, D.L, 08,30
10.30
11.30

13.30

Mr. PAULEY, R.D. 10,00

13.00

Lr. MUELLER, W.M, 09,00

10,00
11.00
12,00
DJAKARTA
Dr. RAO, K.N, 07.30

Mr. GREEN, J.C,

10.00
11.30

15,30

13,00
17,00
10.00
11.00

12.00
12.45

08,30

Depart for Surabaja by GIA plane
Accompanied by Mr. Gardjito

vigit to '"Waru" Soda Plant

Visit to Carbon Dioxide Plant
Leave for Gresik. Have Lunch and
gtay at Gresik Cement Faclory
Guest House

Visit to Petro Chemical Project

Coordinator : Mr. Sotion Ardjanggi

Visit to "Letjes" Paper Mill
= Lunch
Travel Letjes to Banjuwangi

Accompanied by Mr., Gardjito

Visit to “"Barata" Mctal Workshop
Vvisit to "Bisma" Metal Workshop
Visit to "Indra" Mctal Workshop
Travel Surabaja to Gresik

Have lunch and stay at Cement Gresik

Factcry-Guest House
Coordinator : Mr, Achmad hz,

visit to National Scientific

Documentation Centre



DJAKARTA

——————

Dr. RAO, K.N.

Mr. GREEN, J.C.

Dr. RAO, K.N,

Prof‘ m' J.E.

Mr. GEBEEN, J.C,

Dr, NELSON, M,E,
Dr. CLARK, C.W.

09,00

10,30

12.00

11.00

13.00

14.00

08,00
11.15

14,00

09,15

10,30

13,00

14.30

12,00

14,00

11,00
13,00

10,30

12.30

13,30

17.00

Visit to Dr, Edgar McVoy National
Assessment of Education

visit to Mr, Tatang Machmud%Director
General for Manpower and Training
Minigtry of Manpower

visit to Mr, Sugeng Sundjaswadi
Head, Bureau of Industry, National
Development Planning Agency
Coordinator : Mrs. A.S, Luhulima

Visit to Power Research Institute,
Ministry of Public Works

Vvisit to Directorate for Patent,
Ministry of Justice

Coordinator : Mrs, A,S. Luhulima

Leave for Bandung,
Accompanied by Mr, E, Suprijatna

Visit to "Senajan" Spinning Mill
visit to “"Matamin" Batik Factory

Leave for Bandung,

accompanied by Mr, Santosa

Vvisit to Mr, Barli Halim,

Secrcetary General, Ministry of
Industry

vigit to Mr, Agus Sujono

Director General, Chemical Industries
Ministry of Industry

vigit to Mr, Harlan Bekti, Harlan
Bekti Corporation (private industry)
Coordinator : Mrs, A,S. Luhulima
vVisit to "Wellex" Plasti~ Goods
Manufacturing Plant - “"Haking"
rlastic Goods Manufacturing Plant
"pastol"” Shoe Polish Manufacturing Plant
Coordinator : Mr, Agus Muchari



JOGJA GROUP
DR, LEHRER, R,N,
DR, WILCKE, H.L,

JOGJA
JOGJA GROUP

DJAKARTA
Dr, NELSON, M.E,
Dr. CLARK, C.W,

BANDUNG
Mr. GREEN, J.C.

08,30

10,15 =~ 11.45
12.00 et 140 00

14,15 -~ 15,15

Depart for Jogja by plane

= Visit to Gadjah Mada University

= Visit to "Mantrust" Mecat Canning
Factory

- Lunch

Visit to

= Leather Research Institute

= Batik Research Institute

- Technological High School

Coordinator : Mr, Abdul Rachmad

WEDNESDAY, January 20, 1971

08,30

10.30

12 00

14.30

08,30

10.30
12,00

09,30

12,00

17.00

10.00

11.30
13,30

Visit to Dr., Tan Siok Liat and

Mr, Budi Sudarsono,

Atomic Enexyy Institute, Pasar Djum'at
Visit to Naticnal Development Planning
Agency

Visit to Mr, Suksmono, Director,
Credits bivision = Central Bank
Cooxdinator : Mrs, A,S, Luhulima

Visit to "P,N, Intirub" Tire Factory
"p,N, Zatas" Oxygen Plant

Coordinator : Mr, M, Afiat

Visit to Institute for Research s
Development of Posts and Telecommuni-
cation

Visit to Regional Housing Centre
Visit to Directorate of Metrology,
Standardization and Normalization

Coordinator : Mr, Sumarjato Kajatmo

10



Prof, BURIT, J.F.

Dr. RAO, K.N.

JOGIA
JOGJA GROUP

SURABAJA
Dr. KATZ, D,L.

BANJUWNNGI
Mr. PAULEY, R.D.

SURABAJD
DR. MUELLER, W.M.

08,00
11.00
13,00
09.00

09,00

10.30

14.40

08.00
08.45
10.00
10.45
16,30

14,00

08,00
11.00

09,00

10.00

12.00

16.30

18.00

11.00
13,00
15,00
12,00

09,30

11.30

10.00
10.45
13.30

11,00
15.00

10.00
12.00
12.45

visit to Institute of Textile Technology
visit to "Bandjaran" Spinning Mill
visit to “"Tanatex" Textile Factory
visit to Bandung Institute of Technology

visit to Tobacco Redrying Plant
v"mandjung Tirto"

visit to “Citronella", Essential Oil
pistillation and Extraction Plant
Coordinator : Mr, Abdul Rachmad
make off for Djakarta by plane

Leave Gresik for Surabaja

Visit to Glaas Factory

Leave Surabaja for Gresik

Visit to Gresik Cemecnt Factoxy
Leave Gresik for Surabaja Airport
Coordinator : Mr. Sotion Ardjanggi

Take off for Djakarta

visit to Basuki Rachmad Paper Mill
Travel Banjuwangi to Denpasar Bali,
stay at Bali Beach Hotel

Nccompanied by Mr, Gardjito

Travel Gresik to Surabaja

visit to Navy Yard

Travel Surabaja to Gresik, lunch and
-ast at Gresik Cement Factory Guest
House

Leave Gresik for Surabaja Airxport
Coordinator : Mr, Achmad Az,

Take off for Djakarta
11



DENPASAR

Mr. PAULEY, RoDo

DJAKARTA

ALL NAS PANELS

THURSDAY, January 21, 1971

(except Rao,

Burtt, Green)

DBANDUNG

Dx. RAQ, K.N,

Prof., BURTT, J.E.

Mr. GREEN, J,C,

06.00
07.30
09,30-10,30
11. 00-12. 00
12,30-14.00

14,00

09.00-12,00

09,00~10.00
10¢ 00"12. 00
12.,00~13,00
13,00-14.00
16.00

09,00~11.00

11. 00-12 . 30

13.00-14.00

Take off for Djakarta
Accompanied by Mr. Gardjito
Arrive Djakarta

Vigit to National Scientific
DoCumentation Centre

Visit to "Senajan" Spinning Mill
Visit to Institute for Petroleum and
Natural Gas

Coordinator : Mr, H.W. Tampubolom
Leave for Tjiawi, stay at Hotel Happy
Valley

Accompanied by Mr. Gardjito

On the way to Tjiawi, visit to

"Indomilk" Factory

Visit to Bandung Institute of Techno-
logy

Coordinator : Dr, Muhammadi

Visit to "P.T. Lontjeng" ¥osving
Enterprise

Visit to "P.T. Lontjeng" Weaving
Factory

Visit to "B,T,N." (Textile Industry)
Visit to "Tjipajung" Spinning Mill
Leave Bandung for Tjiawi, stay at

Hotel Happy Valley

Visit to National Institute for
Instrumentation

Visit to National Institute for Eleotro-
techniques

Visit to Foundation for Standardization
in Indonesia

Coordinator : Mr. Sumarjato Kajatmo
12


http:Djaka-.ta
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BOGOR

ALL NAS PANELS

Mr. PAULEY, R.D,

ALL NAS PANELS

BANDUNG

TOUR I

Mr. 43BEEN, J.C.
Dr. WILCKE, H,L.
Mr. PAULEY, R.D.

16,00

Leave Bandung fer Tjiawi, stay at
- Hotel Happy Walley

FRIDAY, January 22, 1971

08,00~-11.00

11.00

11.00~12,00

12,00~13,00
13,00~14.00

14.00

17.00

Visit to =-Research Institute for Estate
crops = Resecarch Institute for Industrial
Crops - Institute for Forest Research

- Chemical Research Institute for Forest
Products - Forest Products Research
Institute - DBibliotheca Bogoriense

Leave forADandung, stopping at radala-
rang Paper MillesAccompanied by Mrx. Gar-
djito

Visit to National Biological Institute/
SEAMEO Regional Centre for Tropical
Biology

Lunch

Visit to = Chemical Research Institute -
Academy for Chemical Analysis = High
School for Chemical Analysig Coordinator ;
Dr, Dardjo Somaatmadija

Leave Bogor for Bandung
Accompanied by Mr, Suhartono Sudargc
Arrive at Bandung,

stay at Hotel Jstana

SATURDAY, January 23, 1971

08,00~-08,30
09.00-10, 30

Visit to Directorate of Metrology,
Standardization and Normalization
visit to Cellulose Research Institute
(Laboratory)
Visit to Cellulose Rescarch Institute
(Pilot Plant)
Coordinator : Mr. Gardjito

13


http:10.30-11.30
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http:12.00-13.00
http:11.00-12.00
http:08.00-11.00

TOUR IX 08,00 Leave Hotel

Dr. LEHRER, R.N, 08.30-10,30 Visit to Army Weaponry and Industrial
Center

Prof. BURTT, J.F. 11.00-12.00 visit to Dircctorate for Geoloyical Survoy

Dre MUELLFR, WeMs 12415-1L4400 visit to Institute of Textile Technnloyy

and Ceramic Research Institute

Coordinator : Mr. Wibowo Murdoko

TOUR III 08.00 Leave Hotel

Dr. CLARK, C.W, 08,30-~09.00 visit to National Institute for

Dr. NELSON, M,E, Instrumentation

Dr. RAO, K,N, 09.15-10.45 visit to Bandung Institute of Technology

Dr. KATzZ, D,L. 11,00-11.45 visit to Bandung Atomic Reactor Center
12,00-13,00 Visit to Materials Testing Institute
13,15~14.00 Visit to National Insthtute of Geology

and Mining

Coordinator : Mr, J. Kusnadi

SUNDAY, January 24, 1971

BANDUNG
ALL NAS PANELS 10.00 Leave for Djakarta, stopping at Puntjak

Pass Hotel for lunch

Accomp: ied by Mr. Suhartono Sudargo
16.00 Arrive Djakarta

gtay at Hotel Kartika Plaza
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LIPI - NAS WORKSHOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH

GUIDELINES FOR PLENARY DISCUSSIONS
| and
LEADING QUESTIONS FOR
WORKING GROUP DISCUSSION
GUIDELINES FOR PLANNING

1. Analysis of present situation

a,
b.
c.
d.

R,

Objectives of the Indonesian Industrialization Plan in the short term
Jdentification ¢f the problems facing the various sectors
Preparation for medium-and long-term plans

Evaluation, adaptation, and conservation of natural resources

D & E strategy (in various sectors)

Definition of, and recommendations for, R, D & E suppori required

to solve the problems in the various sectors

Recommended R, D & E objectives to meet the specific requirements of,
and support for, the industrialization plans on a short-medium-and
long-term basis.

Recommendations on priorities and time scale for implementing

R, D & E strategy

COl'ltin\Jed . sasevscece
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WORKING GROUP

General considerations

Joint Group A + B

topic : Developwent of R, D & E
Capabilities

Joint Group E+F+G+H+I+J topic : R, D & E and Industrializaticn

Program

Specific considerations

Group E : topic
Group F : topic

Group G : topic
Group H : topic
Group I : topic
Group J : topic

.

Small Industries & Industrial Extension
Chemicale

Food

Textiles

Pulp and paper

Metals and Machiuery

16



LEADING QUESTIONS ON ORGANIZATION

1. What should the structure of the organization be to develop and
administer a national R, D & E policy ond its relationship to the

various related interests?

2, There are many institutions in Indonesia working in the scope of
R, D & E. These are scattered among different Government Departments,
as well as outside them
The problem is how to organize them such a manner

that the most efficient usec is made of their capabilities,

3, What are the basic ob*ectives of the various R, D & E institutions
{government laboratories, universities, etc,) iu their proper settinc

and their interaction?

WORKING GROUP

Joint Group C + D : topic : R, D & E Organization,
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LEADING QUESTIONS

ON
TRAINING AND EDUZATION FOR INDUSTRIAL R, D & E

1., Is a rescarch worker a typical man with respect to

a, his training requirecments?
b, the output of his performance ?

c. the kind of compensation or rcwards for his performance ?

2, If industry lacks the tradition of research (thus lacking the
ability to carry out training of research workers and technicians)

should rescarch training be carried out by

a, universities,
¥, non~university rescarch institutions, or
C. both ?

3. In conncction with question no. 2, how should this training be donc ?

4, The trio of industry = university = government should work together
to organize research for development.

How should this be done ?

5. What kind of additional training programs and compensation would

cause an increase of output of research workers and technicians ?
6. When and how should international assistance be utilized in

- the training,
= granting compensations, and

~ promoting the output

of research workers and technicians ?

WORKING GROUP

Group C : topic : Training and Education
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LEADING QUESTIONS
ON

STANDARDS AND QUALITY CONTROL

1 what type of standards and quality control system are mogst suited to
a developing country ?

2, What is the most effective way of establishing a standards system
in Indonesia ?

Q. preparation of standards, or

b. financing of standards organization ?
3. How should standards and quality contrcl be implemented ?

2. legal enforcement via State Standards Laboratory, or
b. standards certificate via approved laboratories ?

4. How should standards and quality control be implemented
from the point of view of govermment promotional cffort for
industry ?

WORKING GROUP

Group D : topic : Standards & Quality Control.
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LEADING QUESTIONS
ON

INFORMATION SYSTEMS FOR INDUSTRIAL R, D & B

The present situation is that in general there is a lack of accurate

data and coherent information urgently needed for cffective R & D ac~

tivities and €or planning.

1.

3.

4.

5.

what steps must be taken to make more accurate data and coherent

information available ?

Should this include the establishment of a well=-organized integrated
network, not only intercornecting R & D and higher learning insti=-

tutions with industry but also linking up with intermational storage

systems for science and technology 2
How should it be administered ?
what is the role of a centralized system with respect to

(a) its authority == should it be executive oxr functional;
(b) developed know-~how (1) reports (2) patents; and

(¢) funding -=- should it be on a naticnal or regional basis ?
what arc the manpower requirements and training for

(a) librarizns,

(b) assissants ?

What new techniques are to be utilized ?
(a) Microfilm compared with books;
(b) Information retricval =~ use of telex, both national and

international, and computer scanning ?

WORKING GROUP

Group A : topic : Information System,
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LEADING QUESTIONS
ON
FUNDING AND FISCAL INCENTIVES

1. The part of the state budget allocated to R & D is not only in=-
sufficient for maintaining the existing level of activities, but
also fails to cover expenditure for expansion. According to an
estimate the present expenditure percentage of the GNP expended
on science and technology is about 0.2%. It is expected that developing
countries provide 1% of their GNP for R & D, and it was suggested that
this should be possible by 1980.

2, How can we f£ill this gap ?

3. Further, what will be the role of LIPI in managing the existing

funds for R & D to ensure the continuity of R & D activities ?

4. Funding of research in a developing country's economy.
(2a) what should be the contribution from government
sources, and how much should be contributed by the

private sector,

5. How should funds be raised ?

(a) In the government sector -~ from the general taxation
gystem or by levies on sales ?
(b) In the private sector == direct fixed cost or surcharge on

products ?

6. What incentives can be given to

(2) industry (tax allowance for fixed custs ox percentage
of development expenditure funded from government funds); and
(b) workers (bonus calculated on improvement of profitability
or time allowance to pursue lines of independent

research) ?

WORKING GROUP

Group B : topic : Funding
21



LEADING QUESTIONS
ON
CAREER REQUIREMENTS FOR INDUSTRIAL R, D & E PERSONNEL

1. Is a research worker a typical man with respect to

a. his training requirements ?
b. the output of his performance ?

C. the kind of compensation or rewards for hig performance ?

2. Is a graduate~-level university training the most important requirement
for a resecarch worker leader, or is industrial experience more important %

How should research leaders be developed in Indonesia ?

3. Is it uecessary to have a special earning scale for research

workers ?

4. What kind of additional training programs and compensation would

cause an increase of output of research workers and technicians ?

5. When and how ghnuld inteinational assistance be utilised in

- thg training,
= granting compensations, and

- promoting the output

of research wnrkers and technicians ?

WORKING GROUP

Group C :- topic : Caraer Requirements



LEADING QUESTIONS
ON
PATENTS

Indonesia is a member of the Paris Union, It should meet certain

obli,.tions and may enjoy benefits. The most important benefits are

a. to obtain information on technical problems, and

b. to obtain technical assistance,

Questions :

1,

2.

4 .

A,

What philosophy should be incorporated in Indonesia's patent law

8o that cconomic development can be accelerated ?

Should Indonesia establish a fully fledged patent office immediately,
or just maintain a patent applications registration office until the

time when Indonesians start to produce patentable ideas ?

How would Indonesia be able to utilize the internationally availablc

information for its development ?

What kind of technical agsistance should Indonesia use for the

development of its own patent law ?

Indonesia did not send technical experts on patents to the
"Washington Diplomatic Conference on the Patent Cooperation Treaty,
1970." Does Indonesia have such experts " If not, how could Indonesia
quickly have e magg.nable number of such experts, ‘at least for the

kerposc of getting the hennfits nf access to technical informatien and

teaclimiconl asa’ atauce ?

What financial elements are involved in acquiring and ntilizing

a patent ? (patent Faag, Ticensing fora, vouyalties).

WORKING GROUP

Group D : topic : Patents,
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LI I-NAS WORKSHOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH

X, Analysis

A,
B.

C.

GENERAL GUIDELINES FOR ALL WORKING GROUPS
AND
SPECINL GUIDELINES FOR SELECTED INDUSTRIES

General Guidelines for all Working Groups

Summary Working Group Discussion Outline

of the current situation

determining objectives (where do we want to go ? )
assessing R, D & E rcsources (what means are currcentiy
available to get there ?)

identifying problems (what is in our way ?)

II. Identification of alternative courses of action (what alternative

routes are available to get there ?)

ITI. Seclection of alternative courses of action most appropriate to

Indonesia (how do we select which way to go ?)

IV. Rccommendations (where shculd we actually go ?)

V. Implementation of recommendations (how do we make sure get there ?)
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Special Guidelines for Selected Industries
Working Groups
( Group 'ﬁ F, G, H, I, J, )

werking Group Discussion Outline

I. analysis of the current situation of industry in selected sectors
1. What are the main problems currently faced by industries

in this sector ?
a. What are th

@

technical problems ?
b. What are the econcmic pzcblems ?
c. What are the managerial problems ?

d. What are the manpower problems ?

II. Selection of Technological Development Alternatives

1. What are the development priorities in this sector ?
a. current five-year plan

b. sccond five-ycar plan

2, What other considerxations should be taken into account
in sclecting technelogical alternatives ?
a. level of forecign privats investment ?
b. level of internatienal technical assistance ?
c. level of local technical development desired ?
d; degree of reliance on imported ﬁechnology Aesired ?
e. Indonesia's comparative advantage in this sector ?
3, Which of the alternatives identified shonld be utilized in

this sector ?

ITI. Analysis of the current status of R, D & E in selaected sectors

1. Detecrmining objectives ;
a, Can we state the R, D & E objectives (short, medium,
and long tecrm) of the Indonesian Industrialization
Plans with respect to this industr§ ?
b. If so, what arc they ?
c. How are thesec objectives determinecd ?
d. To what extent do rescarch organizations participate

in determining these objectives ? 25



e. What are the implications of long=range planning
for R, D & E activities in this sector ?
f, Do we need a2 more effective arrangement for

determining R, D & E objectives ?

2. Assessing the R, D & E resources currently available in
this industry
a, What is the strength of the current R, D & E
capability in this sector ?
r_hucleus of trained personnel ?
~ commitment to developing Indonesian resources ?
b. Which organizations have made important contributions
to development in this industry ?
c. Where are the major points of scientific and
technological development in this industry ?
d. Does an inventory of R, D & E resources nced to bc

made in this industzy ?

3., Identifying problems
a. What arc the major environmental constraints on
R, D & E activities in this sector ?
~ government regulation ?
- lack of'fiscal incentive ?

- urrcceptive industrial climate ?

- limited development in the privat
- incffactive relations between K, D

nrganization and their clients ?
=~ rigid organizational structures ?
b, What are the major problems facing R, D & E
management in this sector ?
-~ funding ?
- manpower ?
- facilitics ?
~ R & D productivity ?
- 5pplying research results ?
- limited copability to make feasibility studics ?
~ limitel participation of industry on boards

nf Aircctors in R & D activities ?

26



- training programs ?

- confidence of R & D personnel ?

c. What are the major problems facing R, D & E
technclogical personnel ?
=~ salaries ?
-~ sclection of projects ?
- matching training skills and career opportunitiecs ?
d. What arc the major bettlenecks in the innovation
cycle (i.e,, from idea stage to application of results) ?
~ feasibility studies ?
=~ research ?
~ development ?
- enginecring °?

- testing ?

application of results ?

‘

IV. Identification of technological development laternatives in sclected
sccéors
1. What types of R, D & E activities are best suited to develop-
went sf this sectowr ab present ? For example,
a. How much basic rescarch should he undertaken ?
b, How much applied research should be undertaken ?
¢. How much enginecring rescarch should be undertaken ?
2, Which organization can undertake this rescarch ?
a, government departments ?
b. covernment enterprises ?
c. foreign private industry ?
d. local private incdustry ?
e. universities ?

f. research institutes ?

3. What criteria shculd be utilized in selecting R, D & E

project in this sector ?

4. Using this criteria, what specific R, D & E project or

types can be undexbaken at the present time ?

27



V. Recommendations (indicate timing and priority wherc possible)
1. what R, D & E programs are recommanded ?
a. specific programs which can now be identified ?
b. areas recommended for further study ?

2. What type of R, D & E capability is required to implement
these preograms ?

a. specific changes that can now be identified ?

b, arecas recommended for further study ?

3. What suggestion can be made to improve current operations ?

VI, Implementation of recormendations

1. What specific fcllowup is recommended to ensure that ihe

above measures arc acted upon ?
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LIPI~NAS WORKSHOP ON I'™DUSTRI:L AND TECENCLOGICAL RESEARCH

OPENING ADDRESS
by
Professor Sarwono Prawirohardjo
Chairman, LIPI

Your Excellencies,

Ladies and Gentlemen,

T deem it a great honour on behalf of the Indonesian Institute of
Sciences, to bid you all at the Opening Ceremony of the Workshop on Indus-
trial and Technological Research, which is jointly organized by the Nation-
al Academy of Sciences of the United States of America and the Indonesian
Ingitute of Sciences, a cordial welcome. Special greetings I should like
to extend to all the participants of the Workshop, who are here today and
for the following days to discuss problems which are highly important for
Indonesian science and technology and for the economic development of the
country. In this connection I should like to state how much we Indonesians
appreciate the attendance at this Workshop of the members of the NAS
delegation, the representatives of the United Kingdom, the Netherlands,
Japan, Australia, and the NSEAN member countries and of experts from UNIDO,
UNESCO, and the Science Policy Research Unit of the University of Sussex.
Their contributions at the discussions will, I am sure, be of the greatest

importance for the success of this Workshop.

Your Excellencies,

Ladies and Gentlemen,

This is the second Workshop, which is being organized under the

joint auspices of the National Academy of Sciences and the LIPI, The first
one, the Workshop on Food, was held from 27-30 May 1968 and has proven to
be a great success. At the time of the Workshop the Indonosian Government
had clready decided that in the forthcoming five Year National Development
Plan, starting in April, 1969, the increase of food production would have
the highest priority. In this connexion the recommendations of the Wcrkshop
on Food came juat in the nick of time and many of them werc incorporated

in the five Year Development Plan, théreby contributing to the shaping of
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this Plan. The Workshop on Food was therefore not just an intellectual
exercise, but had great pructical implications.

It has been stated that the principal aims of the present five Year
Development Plan are

(1) to increase the production of food;

(2) to promote the development of industry which lends support to
agriculture (agricultural tools, fertilizers, etc), which will save
foreign exchange through the production of goods which are usually
being imported (especially textiles), and which manufactures building
materials;

(3) to increase the foreign exchange earning capacity of the country
through the export of mineral fuels, tropical agricultural products
(including timber), and through tourism;

(4) to rchabilitate and expand its infrastructure egpecially with regard
to irrigation, communication, transportation etc.; and

(5) to tackle the unemployment problem.

Industry has therefore already an important place in the present
five Year Development Plan, and it is to be expected that its role in the
next Plan will be even greater. This is understandable as the developing
countries must industrialize as an important means to increase their
production, in order to bring more prosperity to their people., The advanced
countries have been successful through the application of science and
technology to economic development in general and industrial deveclopment
in particular, in achieving a high standard of living for their population.
In this process of economic growth, technical progress, including better
organization and management, more skillful labour, improved matcrials,
processes and equipment have played and are playing an important role.
For this purpose heavy investments have been made in education and training,
in research and development, and in the chain of activities which we know

as the process of innovation,

For developing countries it woula be unwise and unnecessary to go
through the same stages again which the develuped countries have gone
through in their development during many decades. If they do so, they will
never be able to catch up, and the scientific and technological gap between
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the developed and developing countries will become wider and wider. There-
fore for the developing countries it is a must to make shortcuts by import-
ing existing technical knowledge from abroad, which process is usually
called "tranfer of technology."

There is a great reservoir of technical information and managerial
know~how in the world, which is partly freely available and partly either
protected by patents and licences or being kept secret.Although there are
difficulties to overcome in the procedures of transfer of technology, more
difficult is to make the rightchoice in the importation of foreign tech-
nology which is suitable foryand meets the needcs of, the developing country

concerned,

The choive of technology will primarily be determined by the policy
of the country with regard to its industrial development and many factors
have to be taken into consideration in the process of decision making.

It will be, in my opinion, one of the tasks of this Workshop in this respect
to identify as many factors as possible which will have an influence on

the pxroeess of desaisizn xaking, Lased cn the actunl conditicrs of the
industry and related fields in Indonesia, with its limitations and poten-
tialities,

In view of these conditions, it is to be expected that for a long
time to come especially on the village level, Indonesia has to use simple
technology with a relative high need for unskilled labor. On the other
hand, where the need is evident, as for instance in the production of
fertilizers, etc., we should not hesitate to introduce the most advanced
technology, even if it is capital intensiwe and labor saving.The solution
would, therefore, be that Indonesia should develop a plural technology,
where simple technology, intermediate technology, and advanced technology
should have its place, according to the needs and conditions and with
full consideration of the economic factors involved., In this connection,
a comprehensive and up-to-date inventory on industrial enterprises, on
the available’scientific and technical manpower, and on the natural resources
should be established,
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Your Excellencies,

Ladies and Gentlemen,

Although Indonesia should use foreign technology to the fullest
extent for its industrial development, the development of its own research
capability should by no means be neglected, Without an indigenous scientific
and technological capability we shall always lack the knowledge and the
human skills to implant foreign technology on our soil and to adapt it tc

the conditions and circumgtances in the country,

It would indeed give great satisfaction if in developing countrics
basic inventions could be made, leading to new technology, which could
form the basis of a new industry. But, in general, in developing countries
the possibilities are very limited for undertaking the risky and expensive
innovations leading to commercial production, Therefore, most of the
researchers in developing countries have to be content with less spectacular

performance,

With regard to the role of industrial research in developing countrieg,
I should like to quote from a statement, appearing in a manuscript which
will be published soon by the ICSU Committee on Sciences and Technology in
Developing Countries, entitled "The Role of Sciences and Technology in

Developing Countries." This statement rcads as follows :

The major roles of research in.a developing country are

l. to help select and adapt existing scientific and tecﬁhological know-
ledge to meet specific local needs;

2, to maintain contact with developments clsewhere of potential local
importance;

3. to augment existing knowledge in fields of potential rolevance, with
particular emphasis on those areas which, for various reasons, are not
or cannot properly te studied elsewhere as in relat’on to specific
natural resources, climatic and soil conditions, or social problcms;

4. as far possible within the limits of the foregoing, a nccessary
activity is the training cf scientific and technical personnel and

their teachers.


http:relat1.on

We should be aware that in developing countries most of the
industrial enterprises, which are small-size or medium-size, do not yet
strongly feel the need to improve their processes and products and that
there is not yet much demand for R & D. This has as its consequence not
only that the Government should take most of the initiative in establishing
research institutes, but that these institutes should actively establish
contacts with their ret ~stive potential users. In this connection the task
of a research organization should be more than research and experimental
development alone. It might be necessary to carry out engincering design
vork, to render technical gervices; it might even be rr 1ired to conduct

the chain of activities which we know as the process of innovation,

Technical services, are usually weak in developing countries,
Scientific and technical information, standards and specifications, testing
and quality control, technical managerial counselling, and extension services
should therefore have a high priority in efforts to promote industrial

development.

Your Excellencies,

Ladies and Gentlemen,

Tn this address I have touched upon some problems which to my mind
are of great importance for Indonesia's industrial development and the
research which has to support this development. I am sure that these and
other problems will be fully discussed and that the results of th: »
discussions will be of great value for the policy makers both in the field
of industrial Gevelopment as in that of research. The experience and know-
ledge of our friends from abroad will be a great asset in the forthcoming

discussion «

At the conclusion of my address it is my pleasant duty to express
my gratitude to the NAS for its cooperation and to those who heve helped
us in financing this Woxkshop. I would also like to
thank those who in one or another way have aided us in the preparation
of this undertaking; special thanks are being extended to the Steering
Committee, the Organizing Committee, and their staff for all their efforts;
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and to the Ministry of Education and Culture, which has made their
facilities available for the meotings of our Workshop,

And last 1)aut: not least, of course, the Governor of Djakarta Fer his
generosity &o make this beautiful hall available for the opening
ceremony of this Workshop.
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OPENING ADDRESS
by

H. L. Wilcke

Chief, U.S, Panel

It is my privilege and pleasure to bring you the respects and
greetings from the President of the U.S. National Academy of Sciences.
Dr. philip Handler, and from the Foreign Secretary of the Academy, Dr.
Harrison Brown. The Academy decply appreciates the opportunity to send

this very able group of research scientists to participate in this Workshop
on Industrial and Technological Researoh.
Perhaps, with apologies to those of you who are quite familiar with

our National Academy of Sciences, I should offer some explanation of the

organization and of how it functions/{

The charter for the National Academy of Sciences was authorized by
an act of the United States Congress, but this charter provided that. the
Academy would not be an organization operating within the government, but
rather that it would be an independent body which could, upon request,
provide completcly objcctive judgments on scientific matters. These
judgments arc advisory in nature, and no government agency is obligated
to be governed by them. However, the prestige of thc Academy, as it has
been earned through the approximately one hundred years of its existstance,
has resulted in very serious consideration of its rccommendations,

The Acndemy has a paid staff, but its work is carries out through its
action organization, the National Research Council, which operates by
committees, which are appointed by the Academy on an individual project
basis, drawing upon the best scientific talent available from universities,
government, and industry. These scientists serve without compensation,
exceptfor reimbursement of actual expenses, so they are entirely free

to express their opinions without restraint.

The Office of the Foreign Secretary is one of the major units of
the National Academy of Sciences, and it deals with all contacts with
scientific organizations other than those within the United States.

This is the branch of the Academy that is responsible for the arrangements,
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the selection of this panel, and all other matters in connection

with this Workshop. The Foreign Secretary has had a long and continuous
working relationship with the scientific organizations of Indonesia

a relationship which has trancended political problems. We are looking

forward to along, continuing, mutually beneficial association.

We were particularly pleased to acceptthe invitation to this
Workshcy on Industrial and Technological Research because we are firmly
conVinced that the Workshop technique is the most productive approach to
action problems. From our point of view, the Workshop on Food production,
held in 1968, resulted in basic and sound recommendations because of the
free interchange of ideas between our two groupg,with strong agreement
on both recommendations and action to be taken. We are confident that
this Workshop, with the spirit of cooperation and the inputs from scientists
from the other countries who have been invited, will result in equally
fruitful recommendations, It is the discussions in the working groups
which contrast the Workshop with symposia and seminars, where detailed
information may be presented on iimited subjects, but with no subsequent

action,.

The field of research must be placed in proper context along with
all of the other functions necessary to move the economy of the nation
forward. The results of research can only be applied when they are used
along with other factors, such as management, marketing, financing (other
than the financing of research), and others, These broad ficlds are not
proper subjects for discussion at a Workshcp as limited in time and scope
as this, but their importance and their relevance must be recognized in
order that resecarch may serve its proper and very necessary functions.

In these conside~ations, too, we must evaluate when, where, and why
research programs are needed, and not consider research for the sake of
research. We gust view industrial and technological research as an
investment which must pay dividends in the future, and which must conpete

with other needs for the funds which are available.

The texm research, for the purposes of this Workshop, we think,
should be defined very broadly, including feasibility studies, engineering
prosess studies, raw materials, marketing, quality control, product develop-
ment, and any other areas necessary to insure the success of the project,
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The primary emphasis must be on applied and adaptive research, without
precluding basic research when new knowledge is needed., However when
research funds are limited, as indeed they are almost universally, and
vwe are confronted with the necessesity of developing an economy, there
must be a very careftl balance between applied and the more basic
research programs,

It is with these attitudes that we approach this opportunity,
with full appreciation for all of the careful and detailed planning
that has been done by the Steering Committee and the Organizing Com~
mittee in preparation for the Workshop, in planning the minute details
of the Pre-Workshop briefing for our panel members, and the plans for
the agenda for this week. We have been impressed with the capabilities
and the enthusiasm of the Indonesian scientists we have been privileged
to meet during this pas¥week. It is our hope that these dedicated
people will be given ever greater responsibilities in defining and

offering solutions for the problems which confront this country.

Certainly, it will be their responsibjlity to provide the back-
ground material and to define the goals in industrial development
which will form the basis for our discussions, Then the training and
experience of the panclists invited from the U.S., and from the other
countries, may be integrated with that already preseht to arrive at

sound and logical courses of action.

The recognition of the influence of the recommendations of this
Workshop, properly executed, may have on the lives of the 120 million
inhabitanis ef this country is a real challenge to the participants., It is
a sobering thought. We approach our task with humility, but also with full
confidence that sound practical recommendations will emerge, which will
merit the complete support and implementation by your government and
by your industry,
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ADDRESS BY HIS EXCELLENCY LIEUTENANT GENERAL MUHAMMAD JUSUP

MINISTER OF INDUSTRY ON THE OPENING OF THE WORKSHOP ON
INDUSTRIAL AND TECHNOLOGICAL RESEARCH

Your Excellency President Suharto,

Excellencies,

Distinguished Chairman of the Lembaga Ilmu Pengetahuan
Indonesia - Indonesian Academy of Science,

bistinguished Guests of the National Academy of Sciences
of the U,S,A.,

Distinguished participants,

Ladies and gentlemen,

It gives me great pleasure to say a few words on the occasion of
the Workshop on Industrial and Technological Research, which is being
opened today with the attendance of so many distinguished scientists

from abroad as well as from here in Indonesia,

The Department of Industry has always attached great importance
to the role of Research and Development in Indonesia's progress and
growth in industry and technology and shal always extend all its possible
cooperation to these activities whether they come from Government-owned

agencies or from private organizations,

It is obvious that in order to increase the services and
activities of the Governmental Laboratories and Centres of Industrial
Development, comprehengive planning, programming, and organization should
be carefully done first. on the short-range, objective Research and

Development activities should emphasize

the increase of the present resources for succesful implement-
ation of the Rehabilitation Programme of the existing industries;
= the far greater usc of domestic raw materials;

- the manufacture of import substitutes;

= the upgrading of the quality and an increase in the quantity of
domestic production facilities to fulfill the domestic ncedsy and
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- the preparation of modern technology.

On the medium-range objective, the Research and Development
activities should be directed to more service to industry for the
development of manufatured goodsfor export and better use of
technology in conformity with the Indusgrializatioh Programme,

And on the long-range objective, the Research and Development
efforts should be directed to further development of industry in terms
of quality as well as in quantity,

Since all Research and Development activities require a large
amount of funds, the Workshop should consider a system of fund raising
in order that these activities can ba implemented,

In conclusion, I wish this Workshop on Industrial and Technological
Research much success, and 1 hope that the results of its deliberations

will be beneficial for the future development of our industry.

Thank you,
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WRITTEN ADDRESS OF THE STATE MINISTER FOR ECONOMICS,
FINANCE, AND INDUSTRY AT THE OPENING CEREMONY OF THE
WORKSHOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH

Mr. President,
Ladies and Gentlemen,

First of all I would like to thank the Indonesian Institute of
Sciences (LIPI) for the honor given to me to deliver an address at the
Opening Ceremony of the Workshop on Industrial and Technological Research,
I would also like to ask you to cxcuse my incapability to be here with you
at the opening of this Workshop because I have to go abroad on another job,

Ladies and Gentlemen,

After our economic condition improved, hyperinflation has beecn put
under control; prices arc much more stable, then we start to pland and
execute our national development, Tt the first Five-Year Developmant Plan,
of which we have now almost completed our second year, there seem to be
improvements in every sector, especiaily the economic sgector.

Even though the first Five-Year Development Plant (PELITA) covers the
development of sectors, yet priority should still be given to the
economic sector because with the improvement of the economy, other

developments can be planned and executed much more casily.

In the economic gector, main attention is being paid to the
agricultural sector, simply because our economic structure is basically
agricultural, and the major part of our society lives from this sector,
But this does not mean that all other sectors, including the industrial
one, are deleted from our development plan. Industrial development in the
present PELITA has its own role in supporting and increasing industrial

output in\agricultural sector.

The history of economically developed countries has shown us that
they also experienced a transition period from agricultural economies
to industrialized economies, and that goods and services gan be increased
much faster, i.e., to counteibalance the population growth with ncw

employment opportunities and more goods required for living continuation.
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To increase the standard of living of our people faster, as is the
target of all development plans, sometime at the right time we are also
going to undertake industrialization. Here I really appreciate the
initiative taken by the Institute of Sciences with the cooperation of
the United States National Academy of Sciences to undertake a workshop
on industry and technology, so I assume that the time for the present
workshop is just right. Preparation for industrializing this country will
have gone far before it gets started’

Ladies and Gentlemen.

A lot of preparation must been done before we start industrializing
this country. In the field of education, for example, what is the curriculum
of our /- vog%ﬁggggl? Ig it to the futurc need of skill requirement
for industrialization ? The next question should also be answered: How
much (quantitatively) and what kind of skills will be nceded late»? :nd
many more questions have to be answered, and this is only preparation for

one aspect, i.e., the education system for industrialization purposes.

From the above mentioned example, the¥e seems. to be some very urgent
xresearch to be done eariier to prepare for industrialization.
Experiences from the past have shown us that without serious research
done beforehand, a mislocation of heavy industry might result, and this

means misallocaticn of resources.

There are social problems duec to industrialization programs that
have to be taken into account in this Workshop. This is because the major
part of our society up until today still draw their living from the

agricultural sector.

In line with industrialization development, we always have to
follow current technologicol development as well, since this is closely
related with the inorease of efficiency and productivity in industry.
Technology can be imported from other countries, of cource, but it is
more impcrtant to carry out our own experiments in laboratorium in order

to find out new things so that we can move faster.
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Finally, I hope this Workshop can find out its own way smoothly
and produce conclusions which ca~ help us to carry out research,
especially for industrialization, and further to support our national

development,

Thank you,

STATE MINISTER FOR
ECONOMICS, FINANCE AND INDUSTRY

sgd.

HAMENGKUBUWONO IX

( Unofficial translation by J. ILuthan, Leknas/LIPI )



ADDRESS OF THE PRESIDENT OF THE REPUBLIC OF INDONESIA AT
THE -OPENING CEREMONY OF THE WORKSHOP ON INDUSTRIAL AND
TECHNOLOGICAL RESEARCH

Ladies and Gentlemen,

Let me first express my highest appreciation of the undertaking of
‘the present Workshop on Industrial and Technological Research, sponsored
by the indonesian Institute of Sciences (LIPI) with the cooperation of the
United States National Academy of Sciences. I would also like to welcome
to Indonesia all of the participants who come from foreign countries,

although I am sure that some of you are already familiar with this country,

I have much interest and hope for the present Workshop not only for
its end-results but basically for such cooperation. Cooperation between
developed and developing countries in the field of practical science is
needed. Such cooperation has its own meanings for the benefits of all,

for the benefit of the world and humanity.

In May, 1968, LIPI and the US - NAS conducted a "Workshop on .Food."
The results of the workshop were very useful in constructing our prescat
Five-Year Development Plan, especially for the food sector. As it is

know, the care of the present Development Plan is the agricultural sector,

The present Five-Year Development Plan is just the first stage of

a series of stages that follow in development sequences.

The structure of the Indonesian economy at the present time is more
agricultural, and it is clearly shown by the dominant role of the
agricultural sector compared with the industrial and other economics
gsectors. In the long run, Indonesian economic aevelopment must focus on
an economy with a strong industrial sector, with its own capacity to
develop quickly and cumulatively, and which can elimate economic

weaknessges due to the agricultural~centric nature of the economy.

Shortly, the aim of the long=-run purpose is a basic change in the

Indonesian economy.
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Such an aim requires sound and serious planning and a strong

economic bagis: fond requirements should first be fulfilled; adequate
infrastructure; preparation of the manpower and skill nceded; mental.
attitudes and working patterns cf the society; capability to import capital

goods for industrial development; and so on.

In the coming second Five-Year Development Plan, we have to ensure
that there will be a balance between agricultural and industrial
development; with this there should also be a balance between development
in material, as well as spiritual and social, welfare. Such a balance will
strengthen each against the othier; each will accelerate the growth of
the other, Besides, the balance between material and spiritual welfare is
an important aspect of the society to which we are aiming, and this must

be reflected in every deveiopment stage.

All of these, nevertheless, will depend a lot upon the execution

oh the present Five=-Year Development Plan,

Development preparations for such aims in the next development

stages should have been made now.

We have done something for the industrial sector, either to support
the attainment of targets stated in the present Five-Year Development Plan
or for the preparation of future requirements, Industrial development at
the present time is oriented toward these industries which support our
agricultural sector, cloth industry, and toward medium and small industries

to absorb manpower, and to these industries to support our balance of

payments,

In line with this, we have to pay attention to survey and research
activities as stated in the present Five-Year Development Plan,

Ladies and Gentlemen,

In the field of industry and technology we are as far as threc
decades behind. It is really a loss which has at the same time become an
extra ordinarily big challenge. This is true especially if we remember that
the success of the world today gets its impetus from success in industry and

technology, which tend to accelerate.
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In the efforts to catch up with the lcss in industry and technology,
we have to be pragmatic and realistic, to rely on our potential and on
maximum possiblities. In this case, amc:iz the important steps we have
to take is to stimulate our industrial research activities which are still
far behind and lacking. The same thing for experimantation of the use of
technology in industry. Also facilities that push the development of

existing industries such as production marketing should be kept on.

Parallel with this, all existing funds and forces should be used
toward efficient utilization. There should be consistency among rescarch

projects and foreign assistance and our National Development strategy.
The same thing for foreign and domestioc investment, they must be wsed
efficiently toward industrialization.

Meanwhile, we have to learn from the experiences of the developed
industrial countries. We have to £ind out and control those negative

gocioeconomic and cultural effects due to the industrialization itself.

These are problems I would like to present in this Workshop. I am
sure there are more problems to be discussed which are not strange any moxe
to any of you in this Workshop since you are experts with much cxperience.
A comprehensive ard imtcnsive digoussion of induatrial ernd technological
problems will clearly be of much importance for further development

activities in Indonesia.

Since from the past "Workshop on Food' the Indonesian Government
has utilized its results to construct our f_rst Five-Year Development Plan,
now I am hoping for the same thing. Results of this Workshop on Industrial
and Technological Research will be provided by the Government to construct

the coming second Five-Year Development Plan.

Thank you,
Djakarta, January 25, 1971.
PRESIDENT OF THE REPUBLIC OF INDONESIA
sgd

SOEHARTO
ARMY GENERAL
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INDONESIAN ECONOMIC GROWTH POTENTIALS
by
EMIL SALIM

Entering the 1970's the United Nations has urged the developing
countries to reach as a target in the international development strateqy
for the second United Nations development decade at least the 6 percent
average annual rate of growth in the gross national product, with the

possibility of attaining a higher rate in the second half of the decade.

With an expected average annual increase of 2,5 percent of population,
such a target allows for a 3,5 percent growth in average income per capita,

and enables doubling of average income per capita in the cource of 20 yeors.

To achieve a 6 percent average annual rate or growth, agricultural
output should grow at a rate of 4 percent, and manufacturing output at
8 percent per annum,
Such a growth rate target also requires a steady increase of the ratio
of gross domestic saving to gross product up to the level of 2 percent
by 1980, and an average growth of imports at less, and exports at higher,

than 7 percent per annum.

These growth rates are expected to be achieved through proper devel-
opment policies of the country's economic growth potentials., In order
to be able to launch a proper development policy, it is of utmost importanca
that correct information be available to exploit the most relevant and

strategic economic growth potentials,

Within this context, it is appropriate if research, engineering, and
development activitices are geared toward obtaining the most suitable infor-
mation to develop the most strategic growth potentials. As such an overall
view on the most relevant growth potentials of the Indonesian cconomy could
serxve as a frame of reference for the formulation of a proper research,

engineering, and development strategy.
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1. Indonesia"a Growth Potentials

0f the traditional four factors of production, Indonesia has
available sufficient natural resources and manpower, but is lacking,

however, in skill and capital.

Many centuries ago it was primariiy the availability of Indonesia's
natural resources that have attracted foreign countries to dominate Indo-
nesia and reduced the country to a colony. During that period an economic
structure emerged, based predominantly on the two major production
factors, resources and labor. Such an economic structure was primarily

agricultural with, its orientation toward exports.

While agriculture and exports have been flourishing, it was not poss-
ible to push the economy into the take-off. The agricultural and export
bage was too narrow, and limited to less than seven major export commodi-
tics. And the impact of growth was largely felt to benefit the colonial

power, leaving poverty and backwardness in the colony.

Although Indonesia has the necessary growth potentials, without
proper deveclopment policies these potentials could not blossom,
An economic policy of exploitation, rather than development, and serving the
colonial power’s intcrest rather than Indonesia's interest, has failed

to get the cconomy off the ground,

Since independence, more than 25 years ago, no fundamental change
has taken place in Indonesia'’s economic structure., The structure of
Indonesia's economy is still predominantly agricultural, and export

still plays a major role in Indonesia's economy.

More than 50 percent of tie national product is contributed by the
agricultural sector, 17 perceni: by the trade sector and approximately 12

percent by the manufacturing and industrial sector,

Although Indonesia's economic structure has basically not changed,
it is interesting to note that during the last decade, Indonesia's
economic rate of growth has shown significant changes. During the period
of 1960 - 1967 the rate of growth in national incowe has shown an average
growth rate of 2 percent per annum in real terms. Considering that population

grow at an average of 2.3 percent annum, it is clear that during that
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period Indonesia was experiencing an effective decline in the growth rate of

incone per canita.

Since 1953, however, the growih rate in national income jumped to
6,6 perceni, It is estimated that during 1969-1970 an average srowth rate of
w2
above 6 percent has been achieved, 'ith a 2,5 percent rate of popul~tion

growth, it allows for a net inorease of 3,5 percent growth rate in income

per capita.,

Such a rate of growth has heen achieved by emphasizing major sectors,

such as agriculture, infrastructure, e:xmerts and mining,

As elabornted in Indonesials Five-Year Plan, covering the neriod of
1969/70-1973/72, pricrities are given in the allocation of resources For
the development of agriculture, primerily rice and ezports; infrastructure
both economic and social; and nmining, This is to be developed while main~
taining overall economic stabilitv, %he agricultural sector, and mainly

rice, is expected to become thz leading sector for growth.

Indonesinn is currently still imporiing its basic staple £oed, such
as rice, wp to the amount of US $ 125 million. In concurrence with the
LIPI-NAS torkshep on Food recormendations (May, 1963), Indonesia has given
major empliasis to food production in its Five-Year Plan.

It is hoped that at the end of the Five-Year Plan, Indonesia can at least
reduce import of rice to a zero level,

During the last 3 years, the nroduction of rice and cther agricultural
crops shows & significant increase. WVhile continuous growth in agriculture
is expected, it should not be overlooked, however, that the ceiling for
agricultural growth, especially Food, is rather low. Furthernore, a large
portion of agricultural output is stld for export., The market for
Indonesia's traditional export crops,-like rubber, cecifee, tea, tobacco,
copra, and palm oil,=-are not very stable or promosing. .5 such, in Indonesia's
case, the agriculiural sector may well serve as the initial pusher and
leading sector during the 5 years of the development, hut should be
accompanied by other leading sectors in the course of the development,
Indonesia needs to find other significant economic growth potentials that

ellow Indcnesia to reach a higher rate of growth.

In e:ploring these proper economic growth potentials, we should take
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into account Indonesia's majorangsCwidatfactor which limit the speed of

growth, namely foreign exchange,

Being a country lacking capital and skill, most major capital
goods, spares, and semifinal goods have to be imported. In most cases,
double expenditure of foreign exchange is required for the same commodity.
Foreign exchange is required for importing rice as a final consumer's
product, but also for imporiting inpuits and capital goods nceded to produce

rice; for the single puxposc of wrxoviding rice, foreign exchange is doubly
gle p b2

required,

Recognized foreign exchange as the major constrain® ®edtor, the
choice and the development of Indonesia's economic growth potentials should
be geared toward elevating the nressure of these constraints. In other words,
the economic growth potentials which deserve high priority to be exploited
should bhe those which are exportable. In this category, the major economic
groth potentials to be exploited are forestry, mining, and e:port menufac-

turing.

2. Forestry, lMining and Industrv

Indonesia's forestry resources belong currently to the category of
scarce resources in Asia facing 2 demend, especially from Jopan, vhich
scems still far away from the saturation point. Approximately 120 million
hectares of forest are available and, practically, not vet fully e:xploited.
Indonesia’a eiports are currently growing rapidly, and limited in this initial
stage to logging, In terms of value, logging is now becoming the number
three nmajor contributor to our total exports in 1970, The value of US $90

million export in 1970 really doubles the last 1969 value of logging export.

The ermerience in South Xorea has shown, however, that processed
forestry products can also becone major exporit cormodities, growing at an
astonishing rate, In 1959 veneer sheets verc exported to the amount of US
$ 11,000, representing a meager fraction of the US 5 20 million total
exports,

In 1969 this esport, jumped to o level of nearly US $ 8C million, or an
increcase of 00,000 times, representing li peraent of total exports, of

US § 700 million,

The quality of Indonesia Forestry produce allows for a wider range
of processed products, from veneer sheets to paper products, These forestry
resources are in mostcases avallable ouiside Java, and hence pHrocessing
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these products provides various important benefits,
It could not only absorb labor, hut mey well become a poverful pull facior

in transmigraion, As such, the processing industries of forestry products

may provide the needed stimulus to growth in our economy.

Processing and developing forestry resources, however, also requires
knowledge of rapidly growing technology, In order to bhe competitive in the
world mrrket, it is of utmost importance for the forestry sector to gain
from the growing technology. s such, proper research, engineering, ond

development strategy in forestry may well boost the growth in this field,

In the field. of mining, thus far has been established that Indonesia
possesses vast resources of oil, coal, tin,latcritic nickeliferous iron,
and low-grade nickel ores, Taling into account however, tha® ou of the
total land area of Indonesia only chout 5 percent has been mapned geologi~
cally in any detail, 75 percen: only cursorily reconnoitred, and the remain-
ing 20 percent completely unknown,-vwhile the offshore regions are scarcely
known, ~there is reason to belive that mining may have sufficient potential

vealth,

From the existing and known resources however, the indicators show
that mining may well become soon n major factor in our exmort and economic

growth.

Crude oil production,.for instance, has riscn steadily over the
last 5 years at a rate of almost 10 percent annually, from a level of 17C
million barrels in 1964 to 271 million barrels in 1969, In 1970 it is
expected that production may reach 310 millien barrels, Such a growth
affects favorahbly the increase o7 Indonesia's oil export.

Tentative estimates show that e:rport has increased from US $ 830 million
(1963) to U5 3 366 (1969) and US $ 426 million (1970), indicating

an average increase of approximately 20 percent per annum,

In addition to o0il, Indonesiz has also other hard mineral mining
as main foreign cichange earners, such as nickel, tin, bauxite, and copper.
In the early 1960's mineral production suffered agesiuussetback, bhecause
of the deteriorating conditions of infrastructure and an unfavourable

.

development policy, such as inflotion, fixed exchange rate system, etc.
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MAfter stabilization,however, and since the begining of the development
plan, rehakilitation programs were implemented and further e:plorations

initiated,

Being the main producer of nickel ore in Southeast Asia, Indonesia
is selling practically all its output to Japan. This export shous 2
significant increase from 259,000 tons in 1969 to an estimated 425,000 tons
in 1970, In the meantime, exploration is being done by various foreign firms

in the arcas of Halmahera, West Irian, and Southeast Sulawesi.

Alzhough e:xplorations have shown that vast deposits of nickel ore
exist, the important challenge becomes o develop the proper technology
of nickel e:xrtraction from these reseurces., In this connection, a proper

s

RED plan may contribute significantly in the exploitation oi these resources.,

Mearly 10 perceni: of the world's in mine production is contributed
by Indonesia, During the period 1954~1966 iin production declined from
nearly 35,00C M2 in 1954 to 12,000 M? in 1966, Currently, this drop of
production has bheen reversed, and reached in 1969 the level o 17,000 MT
vhile at the rate of 1,000 MT per eannum it is e:mpected that in 1972

production will reach 20,000 M7,

Parallel with the growth of nroduction, the export of tin is also
steadily rising, in spite of the disturbances and decline in the world
market prices, The potential for recovering the former tin output and
even cxtending it is obvious, In this field improved technology may well
push up the quantity and quality of our tin products,

Being a latecomer in the increase of tin production, the system of setting
guotas by the International Tin Council, and the intention of the United
States Government to release stock gradually, may make future market pros-
pects not fully bright, This cclls for a constant effort of improving
qualiiy and reducing cost, to make Indonesian tin competitive in the world

market. In this conte:xt RED planning may also contribute significantly.

In the production of bauxite, morket limitation proved to be the major
constraint for expansion, Precducition has, however, increcased steadily,
especially since 1966, Over the post 5 years, production has increased,
reaching 770,000 MT in 1969 &s compared to 648,000 MT in 1964, Important
to note is that improvement in harbor £acilities and other infrastructural

requirements has pushed export and production upwards.,
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I. further development of providing cheapelectric power may become
a crucizl factor in transforming bhauxite into alumina, and perhaps
aluminum, Currently, several interested private foreign investors are
explorating this possibility. This development, if feasible, may open
a wide range of other opportunities for which RED also could contribute

its share.

I new item in Indonesia's potential export mineral product is copper.
A large United States firm is currently following promising leads in lest
Irian, Here again, the proper technology may be the answer to exploiting

these deposits in the most economic vay.

while other mining producis are also available, it has been
sufficiently demonstrated that mining will become in the future a major
economic growch potential., The succesful exploitation and development of
these resources are closely linked with the utilization of proper technology.
In this context, it is fair to sav that RED programming may become an

effective ool to make this growth possible.

The third major economic growth potentials arc concealed in manufac-
turing. Differently as compared with agriculture, industry has the benefit
of having the capabilities of hicher growth potentials,

History has shown that traditional primary exports cannot assvre a rapid
rate of economic growth, Higher Tate of increasc in productivity in
manufacturing, its ability to create employment has made industry for

most developing economies identical with the symbol of development,

In Indonesia, rhe limitation of growth potentials in raw primary
producis, the limitation of foreign exchange as the majoxr cons:rginte
factor, the availability of industrial resources, and the rapid increase
of supply of labor, forced Indonecsia to attain further development in
industry. This stage, however, cannot to obtained in a jump, rather it
should be achieved through several stages.

Presumably the next Five-Year Development Plan (1974/75~1979,/G0) will bhe~
come the first major step toward building the proper basc of industrial
development, allowing full~fledged industrial growth in the Third rive-
Year Plan (1980/81~1935/86),
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3. "Ouitward-Looking" strategy

puring the past period of 1959-1965, Indonesia was adhering to the
policy of indusirial.-development, emphasizing the growth off basic-indus-

trics and import~substituting industries.

The inflationary policy of that period, combined with a too pro-
tective policy, relying on tariff-duties, special levies, import pur-~
chages, multiple cxchange rate system, and other basic price measures
policies, has produced, however, = rather distorted pattern of industry.
The contribution of industry to national income and expori remained
stagnant, producing an cconomic growth rate below the rate of population

growth,

Lecrning Srom expericences in our recent past and looking to the
strategies of industrial developmen: in several developing countries,
it is perhaps useful to have a fresh appreoach toward industrinl development,
Imposed by the limitation of the demestic market and the limitation of fore-~
ign exchange, Indonesia may be induced to have an “outward looking”

strategy, focusing on the world market in developing its industries,

In nreliminary study, Richeard M., Cooper from Harvard's Development
Advisory Service, drew the tentotive conclusion that South Korea, Mexico,
Taiwan, and Mclaysia-countriea vwhich qre identified as following an
“outward~looking’ industrial development strategy, catering to the world
market~-show o hetter growth performance, compared with countries such as
India, Philipwines, Argentina, Brazil, Pakistan, etc., which are
identified as adopting a so-czlled ‘inward~loeking: industrial development

strategy catering to the domestic market,

The very nature of facing a morc tough competitive market in the
world, as compared with compeiition in the domestic market, cnforces more

~

efficient operation and hence a better performance,

Indonosia has for a long time had basically an “inward-looking® indus-—
trial development strategy, indicnted by policy measures of execssive

protectien, import substitufion policies, banning of certain imporited

commoditics, and activities catering primairily the domestic market.



Indonesia has, however, sufficient potentials for developing industrics
to cater to the world market, Ve have briefly explored the potentials in
forestry and mining., A further ciploration into the various vast resources
reveals that Indonesia could well develop export manufccturing industries,
using inmuts such as fish, meat, natural hair, rubber, testtile, garments,

components of hicycles, transistors, handicrafts, etc,

These major growth potentials-forestry, mining and export manufoctur-
ing-have the characteristics of not yet being fully exploited and developed
in the countryv, while on the other hand, world market demand is stcadily
increasing, Indonesia has the necessary required matcrial input, labor, and
skill, A minimum period of treining is in many cases necessary end fcasible.
Those sectors have also the ability to absorb labor, which currently and
perhaps also in future years, is »till competitive in wages,
compared with nther Asian countries. These sectors have the characteristics
to incroase foreign exchange ecrnings. They are epplicable for lorge-scale
production methods. In many cases, they are clso the fields of production
where technologicol change is possible, imposed by the nature of competitiv~

cness of the world market,

In brief, these major sectors have the ability to he highly produc-
tive, and as such may become the crucial push~factor to get the economy

oveT the hump and into the take-ofr,

Bul: tcchnological change and increased level of productivity requires
continuous efiort in research, education, ~nd development., As such, the
proper prograrmming of R & D nctivities in these major growth potentials can

become vital in helping our economy tn grow.

thile this has been said, we don't undercstimate other important
gsectors of cconomic activities, such as hasic industry, petrochemical
industries, aircraft industries, ctc. These sectors may also have & ifuture,
But given the limitation of skill, rcsources, and market opportunities, it
is fair to say that these industries rank below those export manufacturing

industries that are able to enter the world market.
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Je recognize also that the development of these economic growth potent-
ials requircs ¢ massive cffort of rchabilitation and development of

infrastruciture, either social or cconomic,

0

Llso, we should not overlook the dimensions of difficulties facing the
efforts in developing these growth potentials, As a country at the initial
stage of development, Indonesia is facing numerous problems, such as short-
age of long-term and short-~term capital; the absence of capital markets; the
inadequacy of a favorable growth-inducing cornorate law; the rigidity and
constant changes of government regulations; the inadequncy of our labor law;
the various extra-legal or illegal payments; the low salary scale; the absence
of proper technical, managerial, and supervisory skill; the absence of an

inspiring research and development climate; the limitetions of the budget; etc.

2,

to overcome these

Going down this list it seems almost impossible

difficulties and get the economy off the ground,

Looking hackward however, to the road we have traveled and the
difficulties we have emcountered, it is clear that thesc nrobloms are no more
difficult than those we have faced in the recent past. It is hence mosi Lilaly

that in due course of time also these difficulties can be overcome,

Furthermore, looking closer at the nature of the problem, it is obvious
that many of these problems are inherent in the nature of the underdevelopment
of our economy, The research and development programme aiming at developing our
economic potentials should therefope take into account the constraint imposed

by the very nature of the underdevelommental environment in which they operate.

ilhile these short-term difficulties arc being mot; it is important,
however, to focus all our cfforts, including rescarch and development activities,
te these strategic economic growth potentials that may push the Indonesian
cconomy inteo seli-sustained growth, hecause it is noi only most rewarding, hut
also crucial for the survival of this nation which has suffercd too much for too

long,

Realizing the fact that cven though Indonesia will fulfill the United
Nations' rccormendation, as set in its strategy for the second United Nations

Development Decade, and double its income per capita within the course of the
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next decade, it is worth to remembering that such a doubling of income per

capite still represents only onc tenth of Japanese income per capita today,

Realizing this, we to rnot envy or despair, but it sympolizes the
vrgent nced to run fast, to spced up our rata of groth, cven beyond the
target growth rate set by the United Wations. Such a higher growth rate
is within reach through proper development policies, {ncorporating proper

reicarch and development activities, focusing upon strategic growth
potontials, towards the voal of self~sustained growth.

May God bless our effor: and yours in meceting this challagge,

Djakarta, Jamuary 25, 1971,
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TECHNOLOGY AND :ZCONCMIC DEVELOPMENT

by
K., NAGARAJZ RAD

Your Excellencies, Ladies and Gentlemen,

2n occasion such as this, which brings together thoughtful scientists
and statoauan, research administrators + and technologists from industry from
more thau a dozen cnuntries is truly an international forum £02. discussion of
common concerns, At a time wher serious doubts are being cast on the very
values that created science and parliaments in the first place, we are
gathered here for the constructive purpose of considerin; how science and
technology can be used for the bettexment of the human condition., We want
to hope, plan, and work for the future and not despair over the mistakes of
the past or be disheartened by the problems of the present, ¥e meet here to
share what we know, and to learn vhat we do not know, 'Je meet in humility,
but will constantly summon the essential logic of science to clarify our
objectives and plan our actions--2ll to enhance the material and intellect-
ual developmeni of the people of Indonesia. It is a privilege to participate

in such an exciting venture,

My claim to this honored place this morning is not my scientific and
technological accomplishments, Others gathered here have much more of
those than I, But I do claim the distinction, for an outsider, of having
been associated with scientific and technelogical development in Indonesia
for 2 decades--starting in 1950 with the development of research institutes
of the Department of Industry and with the development of a national system
of training eof industrial teachers through the early 1960's, and now
participation in z present workshop related to science and technology
policy. Please accept this address as a personal homage to a country and

people, vhom I have core to love and respect,

The more than 3% papers that have been prepared by you for the con-
ference make the job of the keynote speaker very 2asy especially when the
papers are so thoughtfully and tastefvlly presented and speak to the
issues with such refreshing frankness and objectivity.

77



The message you wish to convey is clear:

1. Indonesia must row provide an unprecedented impetus to the

development of science and technology as instruments of national development,

2. REPELITA, the National Development Plan, indicates the priorities
and provides the guidelines for the development of agriculture and industry
and the physical infrastructure %o support them. The principles enunciated
here provide the points of departure for planning research and development
programs to be conducted by industry, government, and university rescarch

laboratories.,

3. On acco'int of politico-historical reasons and patiterns of industrial
and agricultural development inherited from a colonial administration,
Indonesian research capacity has remained at a low level, There is urgent
need for the rationalization of the institutional structure of research to
lead to the elimination of the duplication of institutions, facilities, and

proyrams.

4. There are significant deficits in the scientific and technological
research manpower in Indonesia that must be eliminated if research is to
progress from a purely cultural activity to one contributing to industrial
and agricultural development.

Since creativity is at the heart of research, the conditions of employment
of scientists and engineers must be improved significantly to attract the
best talent for research, Managemen: of the research enterprises of the
future requires the identification and training of capable rescarch

administrators.

S« The isolation of Indonesia from the international world of science
and technology can be prevented by a more aggressive development of a
scientific documentation and information service. Another important element
in the transfer of technology is the development of norms, codes, and

standerds in keeping with national needs and capabilities and to facilitate

trade,

6. A strong educational system is basic to modernization. A limited
numbew of centers of graduate education in the sciences and engineering and
more efficient programs for training of engineering technicians and crafis~
men, and the improvement of teachihg of science and mathematics at the high

shool level, are priority actions in education,
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7. The resources being made available for research and davelopment
in Indonesia are not equal to the needs, especially when one considers the
major job of rehabilitation and modernization of cquipment that must he
undertaken to restore research institutions to minimal operating conditions.
The allocative machinery for rescarch and development must be rcexamined %o
direct financial resources, which are always in short supply, to priority

areas of development,

The seriousness of purpose displayed in your analysis and the
identification of the array of probhlems lead me to sound the keynote
borrowad from Francis Bacon: ‘There is not so much a lesson o be learned
as a task to be done,” If Bacon were living today, he would have said more

pleinly, “Let us get on with the job.:

Tlhile the general structural deficiencies are easy to identify, and
under Lhe impetus of a well-defined national science and technology policy,
even to cifect the structural reforms needed, the mere difficult step is
the selection of the actual problems on which to do research.

In a workshop similar to this one held in Brazil, the Ffollowing criteria
for establishing and ranking research priorities were considered angd,
listed:

1. Government plans
2. Current economic and social importance
3. Market potentials
4. Availability of personnel and Ffunds
5. Scientific importance
6. Use of national resources '
7. Colonization of less developed arcas
8o Benefits in relation to cost of research
9. Urgency
10. Likelihood of similar research being undertaken elsewhere
11l. Likelihood of results being adopted and implemented on a
wide scale
Viith these criteria in mind, sectoral studies arc undertaken and within each
sector, each industry is then examined to assess in which technological
changes are likely to yield the greatest benefits, The nest: sten, a much
more difficult one, is the determinntion of the most appropriate technology
for the social and economic situation in a given country or region. Once
the oppropriate technology has heen defined, the developing country has the
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choice of (1) importing the technology available and using it without
modification; (2) modifying the imported technology to suit local conditions,
and (3) undertaking domestic research and diffusing the results of research
to industry. The processes described here are now fashionable described as

the transfer of technology.

Transfer of technology across national borders and within nations is
indced an old game with a new name. Colonization usually brought some
technology; and, in more recent times, private investment, joint ventures,
licencing arrangements, and outright purchase of technology trough
acquisition of patents, construction, or management contracts are some of
the other methods of technology transfer., A few of the problems that develop-
ing countries face in the acquisition of technology from outside are (1) a
lack of knowledge of the most appropriate technology for a country's nced;
(2) the lack of Foreign exchange to pay for them; (3) the difficulty of
acquiring spare parts once the equipment has becn bought; and (4) the
inability to monitor the technological changes in the industry and the
consequent obsolescence and loss of profitability of the process. Ideally,
an industrial resecarch institute in a developing country should be able to
perform these functions and act as a kind of “gieve” for the new tcchnology
imported from abroad, This assumes that the institute is engaged in front-linc
research in .he specific ficld, As oldham has obscrved, ‘The problems of

transfer of technology are different from those of the transfer of science, ”

only a relatively small part of the transfer can come from books or
journals, Like lecarning to fly or swim, technology can only be absorbed or
lcarncd by doing."1 However, the drive is on by the developing countries for
a mastery of the technologics. As multinational corporations are demonstrat-
ing, technology tramsfer can become a two-way street if countries do not

impede this process by following policies of technological autarky.

1C.H.G. Oldham. “Science, Technology, and Economic Development: Science

Policy and Science Aid, - Science and the Human Condition in India and
pakistan, edited by Ward Morchousc, New York: Rockefeller Press,
19680 PP. 133-137 e
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Although the technological transformation of traditional socictics has
been proceeding inexorably for scveral decades, it is only recently that the
need for certain modifiersof past trends is being presscd for urgent con=

sidoration,

In a rccent essay entitled “Science and Policy for a New Decade,

Caryl P.Haskine of the Carnegie Institution summarizes his views:

When too rapid, over-enthusiastic and under-critical adoption of
technologies from the developed world is combined with a much slower
pace in the growth of a truly rooted indigeous science and an
accompanying understanding of it in the developing nations, there is
real danger that an imbalance can develop that in tha lorp ruu may
seriously threaten the cultural, and even the political, inteqrity of
recipient countries,

Further Zjhany hold thq§7 an indigenously developed science (unlike
advanced technology rapidly‘adopted for purely pragmatic reasons in

2 cultural vacuum) is, or can become, a vital element in a developing
society, not only for its practical contributions in enabling a rew to

monitor its course in an increasingly technological world, but in allow~

e

ng it to draw on that technology with a strengthened cultural

in'i:egrity.2

Appropriate Technologies

While views such as these are a timely caution for the developing
countries, the case for more appropriate technologies and more thoughtful
methods of their introduction rests on more immediate and persuasive reasons,
The transfer of industrial technology backed by fairly massive international
aid has not reduced the gap between the rich and pocr nations, and between
the rich and the poor within countries., The gap scems to he getting wider,
The capital-intessive technology being imported by the developing couniries
is not oreating the new jobs needed for expanding populations of developing

countriecs,

2 . - .
Caryl P, Haskins “Science and prolicy for a New Decade,’ Foreign Affairs,
Vol. 49, No. 2, January 1971, pp. 237=270,
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Modern industries concentrate, instcad of distribute, power in the hands of
the few and population in the cities,

"At present in the developing countrics plenty of examples of sophisticated
technologics exist--but as islonds of modernity in a sea of stone-age

ﬂt:ecl'molog:'ues.“3

It is becoming more evident that unemployment is growing at an alarm-
ing rate in the big towns of the less devcloped countries. In addition,
underemployment is growing in rural areas and in urban marginal centers.
This represents a colossal waste of the LDC's most abundant rosource:
manpower. The only solution may now be to look in all economic sectors for
methods of production which will use more manpower and less capital and
still kcep the overall costs competitive, This will require the active co=
operation of foreign investors for whom the path of least resistance and
profit is thc transfer of the clready developed technology. which is ussualy

labor saving,

The goal of “intermediato}technology" is the development of tochnolo=-
gies which are more effective and morc viable than indigenous traditional
technologies and, at the same time, far simplcr and cheaper than the modern--
simple enough to educate the people. The goal is to ¢reate millions of work

places, instcad of the few that modern industry c:zcates at great expensec.

The concept of “intermediate technology* is not suited, however, for
certain higly developed sectors, which are in irrevocably committed to the
most modern methods and can afford them, In an e¢ssay, Dr, B, F, Schumacher
of the Intermediatc ‘chnology Development Group, Limited of Great Britain,

says,

Intermediate technology is not a stupid man's fancy that something
quite second rate would do. No, it is the appropriate employment of

our best intelligence,

J.E. Stcpanck, "An Engineer Scans the Developing World. ™ 0lin Lectures,
Yale University., October 1961.

E.F. Schumacher, "Economic Dev:lopment and Poverty," Bulletin of the
Intermediate Technology Dovelopment Group, Limited (9 King Street,
Covent Garden, London, W,C.2.). ppe 3=9.
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It cannot be achieved just by good will, not just by voluntary service
overscas of schoolboys or young students, cxcellent as their efforts
may be, No, it should be backed by the best scientific and engincering

Xnowledge that we can muster,

It appears to me that the place for innovation in intermediate (and
I preier the worliappropriate®) technologies is at the interface between
agricultural and industrial sectors. To cite experiments right here, 20 yecars
ago the Department of Industry of the Government of Indonesia initiated the
program of Central Production Units (Induks) in several consumer goods
industries-~ceramics, textiles, leather products, agricultural handtools,
metalware, food, etc, The Central Production Unit cquipped with appropriate
machinery provided help to the home produces in improving raw materials,
design, finishing, and marketing of the products., The reclated industrial
research institute provided the rescarch back up. Similar techniques are
now being used to help.the poor of the urban ghettos in the United States
by an organization called VITA. (Voluntecers for International Technical

Assistance),

In the Bandung Institute of Technology, Iskandar Aligjshbana is
trying out some labor-intensive tecchniques even in a sophisticated field
such as clectronics and microwave technology. Technology combincd with new
methods of organizations is at the heart on this process, which the present

advanced countrics practiced in the carly stages of their industrialization,

But unless there is a deliberate policy on the part of the Government,
ergincers and cquipment salesmen of developing countries themselves
contributc to the importation of the most capital=-intensive technology.
Among actions that developing countries could take to increase employment
through labor~intensive technology are

1. Recducate the engineor;

2, Break products down into componcents of varying complexity;

3. Make graduate research institute the centers of such innovation;

4. Reward such innovation;

5., Develop 2 good information system;

64 Bﬁild prototype plants using appropriate technologics;

7. Process or semi-finish raw materials hefoxe export; and

8. Moke tecams of engincers and economists to formulate new design

yone

SI]Jid_., p. 8. " 83



parameters for industrial plants.6

However, with all the euphoria about labor-intensive technologies,
case studies of industrial processes suggest that

1. The effective usc of abundant labor materials and skilled human
resources and managerial capacity. foften

2, In many industrial proccsses, the more capital~intensive processes
arc simply the more physically cfficient beyond a minimum scale of output,

3. For certain types of products, equality and precision requircments
limit the use of human skills,

4. Indirect costs towtilize abundant factors may be excessive.

problem
In spite of these/bvery scctor and examine every process to sec where

the abundant factor of manpower can be optimally used in the developing
countries, Infrastructural developmreni, housing, food technology, agricult-
ure, and even education and other scrvice industriecs are some of the most

promosing arcas for innovation,

Population Growth, Natural Resources, and Environmental Quality

The phenomenal growth of population throughout the world and especially
in the developing countrics, the intense technological development in the
last few decades, often dependent on the consumption of #inite natural
resources, and the resulting uncontrolled decay in environmental quality
have for the first time closed in on mankind all at once, we are coming
to realize that “we may be groping toward the ceiling in human cvents,®
To use Peter Drucker's phrase, we may have rcached a point of discontinuity
in the human story. The discussions of the causes for these conditions are
popular subjects for conferences like this and run the gamut of forecasts of
immincnt doom to cbullient hope of a new technology supported by rational
policies and international actions forging a new socicty of man in equili-
brium with nature.

In a recent editorial in The New York Times, David B, Hertz summed this up

as follows:
The price of scne cconomic and thermodynamic cquilibrium will be a

retreat fxom the consumpition syndrome of the world's

63. E, Stepanck. op. cit,

7See Jack Baranson., "The Influence of Economic Structure and Financial
Resources on Engincoring Technology for Developing Economics, ™ pp.
48~54; and Walter A, Chudson, “The Dialog betwcen Economists and
Engineers,’ pp. 55-61, in Industrialization and Development, cdited by
H., E. Hoelscher and M, C. Hawk, San Francisco: San PFrancisco Press,
Inc,, 1969, an




over~indulged to an environmentally balanced set of demands,

In this setting, the sane consumer may call for simpler, bhut perhaps
more satisfying, products instzad of the technological complexitics of
the developed notions™ 1ife styles. Once the basic needs of shelter,

clothing, and food have Hecn met, virtually 2ll elsec is o matter of

,.

individucl decision, And the pattern this choice is the esscnce of
civilization, So, the prrice of a now sct of product demands that brings
survival might turn out ‘o be not so great after all, Morc symphony

orchestras and fower S$sw's might be a bargain indecd.

A more nragmatic approach9 is to rcconcile the ecological and the
economic vicwpoints by adjust ting the value placed on the cffic cioncy of cach
isolated cconomic operation whethor it is in agriculture or industry, Ve nced
a new definition of efficiency different from the one which says ¥if a
caleculable ouiput in o given cconomic operation cxccods cnlculable input,

then operation is desirable, ™

The 1ast words on the nev roads to be travelled hy man have not yot
been said, ”c do noL yet know the limits to the capacity of the wa tor and
air éy ons to serve as source, or sinks to pollutnants crceccd bv man and his
tcchno1ogy. “hat kinds of glohnl and nntlonal nonltorlng sSysicms are nceces-
sary are still subjects of debate among scientists of the world, Socinl
scicntists vho often tend to use science and technology 25 the whipping boy
&re no more enlightened on the social costs of cnvironmentel degradation--
pollution, noise, crowding, collapsc of tradition, and crosion of ancient

cultures,

A short-sighted view of some of the developing countries is that the
time hes not vet arrived for them to be concerned about theso issues, ‘e
need,” a delegate to tho U.N, from o developing country is reporied to have
said, “more factories and more pollution. No, the time is here, and the
message is clear, While there is no cause for hysteria, there is urgent need
for pragmntic actions and policies at the national and internctional lovel
to improve human condition and preserve precious resources, The following

are some oI these, and thely imnlication for rescarch is ohvious.

8
David B, Hertz. “The Cancer of Growth.” The New York Times, Jonuary 14,
1971. vol, CxX, No. 41263, p. 37,

9
See International Education: Pour Perggccblve & pamphlet publiched hy the
Insclcuce or Internacions sdueacion, New York, Octohor 1970,
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l. 2n active program of reseorch and cducation in reproductive biole. v,
demography, and social scicnces waelated to population, couvple with national
programs of population control ard f£amily health,

2, Significoatly higher cllocntion of f£inancial resources for the incr-
casc of food production and rescazch related to agriculture--rescarch especially
aimed at minimizing the seccnd-gencration problems resuliting from the applic-
ation of improved production tochnologies,

Controlled usc of fertilizers and close monitering of perticides arc especially
irnortant fields for resecrch and action.

3. There is armle avidence ©o suggest that families migrating to cities
from the rural scctor actually farc worse frem the nutritional standpoint,

It has also been shoun thot the mere irprovement in per copita income does not

guarantee that the poor will invest in more nutriticus food. The scarch for
new and improved sources of proteins is a priority area for rescarch, as is
action to alleviate nutriticnal deficicencics of young childron.

4, Truc conscrvotion means wise ciploraticn, cfficient preducticn, and
cconomical usc of natural resources net roncwohle. Safeguards to preovent
environnental contemination in cach of these activities are o must, In the
casc of ronewoble rosources, aiploitntion witheut provision for renowal is
& travesty on nature and a loss to the nation. Environmentnl and ccological
criteria must be included in the choice of technology for rosources exploit-
ation., It is casy to give lip scrvice to this concept and noc enforce tho
laws that are already on the hocks,

Uhile rineral rerouncos nre ~n importnnt “rset of a nation, they are
not indispenschle, as Japan has emnly demonstrated, Continous monitoring
systems on the location of minexals, rates ot which they are being exploited,
and tho technological altexnatives of ouploritotion and utilization that are
being developed abroad, includine trade-cffs between erporiing minerals as
they are found and partial processing of them in the country, arce imporiant
clements of o good mincral e:ploitatics and convervation policy, Mincral
econcmics and the broader fiecld of resource cconomics are undeveloped disci=
plines, The dnitn base on minernl availability and rates of utilization is
weak in mhny developing countrics,

Loxhnps in cermon with Prozil, Indonesia is o country in vhich thore

5

are ccologically undisturbed arens~-nrcas in their natural sitnte ~and
untouched hy the march of technologv. Scientists here have a responsibility

to identify these arcas and convince policy makers of the nced for such
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arcas to be protccted from exploitation-=for scicentific investigation, for
recreational use by a growing ponulation, and for postority,

The list above is intended not to be exhaustive but merely indicative
of the range of problems on whica actions should now be taken to prevent
ccological disasters in the future, Eternal vigilance is the price for tech=

nological proqress.

Education and Technology

I now come to the last, but perhaps the most important, clement in
modcrnization and that is education. A country with an antiquated system of
aducation cannot actively promoto development, Most often it is a drag on
development, The revitalization of this sector is indeed urgent, Rich and
poor nations alike find themsclves in an educational crisis--o crisis of
maladjustment betweenthe educational system and their cnvironment. The
conmion responsc to the explosive demand for educational services everywhere
is, to use Laillip Coombs' phrase, 'a strotegy of lincar cipansion--morc
schools, moxc teachersand more expenditure of public funds, The proportion
of GNP devoted to formal cducation has risen from 2 percent in 1955 to 4
percent in 1970, Enrollments are increasing by 30 percent or more per decade,
Education is experiencing an economi crisis because of a slewdown of the
rate oif growth of educational expenditures and the rise in internal costs,
The social demands is, however, not abating, "Education is a labor-~intensive

industry with a high wage bill.

The big question today in education is how the developing countries
(and even the developed countries) can replace the cottage-industry type of
technology of education and improve iits efficiency and productivity.
Great Britain has recently taken the giant step of the *Cpen University,*
offering higher education to all who want it. Experiments on the use of
cducational TV, radio, improved texts, and mixes of these technologies to
offer education to all ere on the increase. The rescarch methods, long
familiar in science and engineering, are being entended o the long-
neglected sector of education, IF innovation is the name of the new game,
educetion is a wide-open territory in which scientists of all kinds can
work togethexr. The new cry in education is not just relevance hut accounta-
bility and the good old red scheoelhouse is where the action is likely to be
in the future, It is tantalizing to speculate on the possible technological

approaches to bringing educational services to the 3,000 islands of Indonesia
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and the cffect they might have in forging a national consciousness, in
addition to their other modernizing influences, My plea here is simply that
innovations are needed in a long-neglected but a vital sector of education,
if development goals of & nation are even partially ¢o he attained. Science-
education improvement from elementary to postgraduate level is a cardinal
element of any country's scicnce and technology policy,

An cducetional system “hat doos not exclude the disadvantaged in hoth
chie urban and itho rural sectors must be fashicned if social justice is to

he made a reality,

A Final Note

ntangible factor in development and the

5
=
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climate for change is often difficult to bhuild and maintain,

[
it
Q

A Latin American scientist and cducator, Dr, Jorge Sabato, svecaking

before the vIIT Congress of the Latin American Iron and Steecl Institute in

Lima, Peru, put it very forcerfully when he said,
The problems of underdevelopment will he overcome not by the applica-
tion of a magic reeipc, Lul by the simulitancous implementation of dif-
fcreat pelisies and strategioes,
Very slowly and almos: reluctantly, Latin America is becoming conscious
cf this vital element; there are still too many governmeni officials
who think that research is a lusary reserved only For develeped
countrics, and for too many entreprencurs vho are satisfied with just
buyinz patents and paying royalties., They forget that the nation which
ignores that task risks being left out of history, without being able
even to understand the dialogue among the more advanced countrics,
They would only be able to display the traditional trappings of

sovercignty that will then be cmpty symbols of a dead past.

Those are fighting words indeed. In a world bosct by a growing numbor of
politico-technical problems such as the nuclear arms race, satellite
communication, nuclear power, control of space and the scabed, and the
transfer of technology through multinational cooperations, it is most
important thai cach count:.'y have its own techno-sciontific copacity for

decision, The stronger the ecconomics of developing countries, there is a

better basis for interxnational trade and commerce and, hopefully, peace.
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I must.conclude by telling you of the French marshal who told hig gar-
dener, “Plan® a trece tomorrow.: The gardencr responded, “But it won't hear
Eruit for onec hundred years,® “In that case,” said the marshall, “plant it

this afternoon,’

The time is now and the task is yours,

I wish you well in your deliberations.
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PROGRAM DESIGN OF THE WORKSHOP
ON INDUSTRIAL AND TECHNQLOGICAL RESEARCH
nddress
by
Sumantri
chaiyman of ‘the Indonesian Steering Committee

pistinguished panelist, resource persons, and observers,

In the design of the Worxkshop program, consideration lias been taken
that the objective (purpose) will be deliberations in order to formulate,
conclude, and recommend aspects pertaining to the development of R, D & E

eapabilities vhich revolve around

1. Science and technology &s the basis cf activities;

2. Research, development, and engineering as the subject under
scruciny;

3., Industry as the source of problems and plans for Rk, D & E actua-
tion end, as the recipient of R, D & E results, the object of
the R, D & E activity,

Therefore, the problems to be discussed are the R, D & E activities and how
to develop their capabilities in accordance with the ncede of industry, of

which an analysis of

1. thc opportunities and congtraints in the economic environment,
2, the present situation of R, D & E capabilities, and

3. the present situation of the industry

form the basis for planning current R, D & E activities in accordance with
the situation at hand, while possible forecasts in the cconomic cnvironment
and its reflection upon futurs industrial growth form the basis of planning

R, D & E copabilities to meet future demands of industry.

Borrowing management concepts, plenning phase mentionad above is to
be followed by the organizing phese; and here various alternatives arc to
be considered from international and national expericnce irn order to obtain

the mos: effective system to ke utilized,
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In the actuation phase of the management concept, a f£zvourable climate
is to be created for the effective operction of the R, P & E system as scen
from its required inputs in order to meet the expected output in accordance
with the plans deliberated upon &5 mentioned above,

Utilizing the industrial concept: as an analogy, describe the inputs for R,

D & E as follous:

l. Its rew material is the information system,
2, Its labour and machinory are the research workers.
Its management is the resceorch leader.

3.
4, Its finances are the funds available.

The products of R, D & & ~re valued through patents, utilized for

standardization and quality control, and marketed through extension services.
q Y r

In accordance with the ideas mentioned above, the Yorkshop has been

designeqd:

1, topics choosen,
2, schedules made, and
3. scientists and experts allocated as discussion leaders and

poneligts

with the hope of oktaining ressonnble results from the deliberastions in the
form statemen:s, conclusions, and recommendations within the limited time

availoble to us,

In the orgznization of the Workshop, the plenary session and working

group session method has been utilized, wherec

l. in the plenary session, appropriate topics according to the design
are presented and discussed primarily to clarify and expand points

developed during the nrerentation of the topic; and

2. the vorking group scssions, oriented by the plenary scssions
discussions, should cover the topics in greater depth to result in
appropriate statements, conclusions, and recommendations presented
to the final plenary session to be adopted as the result of the

Workshop,
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For the purpose of obtaining quick results, an outline of the compre-
hensive reports of the Workshop has been formulated to be filled with sta-
tements, conclusions, and recommendations as a result of the working group
deliberations and the final plenary session deliberations,

Distinguished panelists, resourcespersons, and cbservers, the planning
and organization phase of the Workshop on industrial and Technolngical
Research is over, and we are now procceding into the execution phase of the
Workshopsy it is up to you to obtain effective results aided by the Steering
and Organizing Committees,

We hope that you will enjoy meny stimulatine discussions and in a spirit of
tzamwork obtain concrete resulis for the benefits of the advancement of

R, D & E in Indonesia,

Thank you,
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CLOSING ADDRESS
by
Sumantri

Chairman, Indonesian Steering Committee

Bapak Ketua Lembaga Ilmu Pengetahuan Indonesia,

Mr., chairman of the Indonesian Institute of Sciences,

First of all, permit me to say a feW words of thanks o the partici-
pants and resource persons of this Workshop., On behalf of the Strering
Committee, I would like to express our decp appreciation and sincere grati-
tude to all the participants and resource persons from the United States,
from third countries, from internationcl agencies, and of course also to
the Indonesian participants and resource persons from the various agencies,
universities, and private enterprises, for their participation and valuable
contribution rendered during the Vorkshop. I would like to convey special
thanks to the chairman, co-chairman, and rapportecurs of the various working
groups, also the members of the dcafting committee and, last but not least,

to those vho have prepared papers for the Workshop.

Mr, Chairman of the Indonesian Institute of Sciences,

The experience, expertise, and calibre of the particibants and resour-
ce persons of the Workshop, have made the job of the Steering Committee an
easy one. It is as if there is already a built~in autcmatic guiding and con-~
trol system in the Workshop, so that the services of the Steering Committee
have almost entirely been of on administrative and secretarial nature, which
has been done well by the First Secretary, Mr. Kodijat, and the Second

Secretary, Miss, Achmad, with their staff., The honour is thuirs,

Now permit me to present to you the Summary Workshop Repori and
Recommendations. It is indeed a privilege and a great honour for me to do

this on behalf of all the participonts of the Workshop.
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REMARKS AT CLOSING CEREMONY
by
H,L, Wilske

Mr, Chairman, Ladics, and Gentlemen,

Onc of the finest resulis of a "orkshop such as this is that it brings
féllow scientists together, so tﬁeyfcan become beiter acquailnied personally,
and also discuss common problems. I would carry this cnestep further in the
case of this 'lorkshop, hecause i has brought together scientists from the
United strtes and from other countries. e hope the Friendships Formed herc
will result in further communicaion, and that each of you will feel free to
call upon the U.S, representative in your field for advice and information
when needed, I can assure you tha therc will be wholechearted response, and

requests may be coming the other way as well,

nother result of a Workshop such as this is that every one of the
participants found it necessar' <o analyze his preblens, and in so doing,
vwes compelled to accumulate dets and exemine them critically, This was true
of the U.S. scientists, as well as Tfor the rndoaesian group, Self-analysis
can he very rewarding, and I suspect that there will he changes in the pro-
grams and methods of operation of many of the foreign visitors when they
return to their own jobs,

I have detected racommendations in almost every report that research
be coordinated, and that coordinating bodies be established, This certainly
is not an attempt to critisize nresent organisation, or present methods of
operating., Rather, it is an attempt to help you avoid some of the steps we
have had to go through in the evolution of research management., This is not
to say that we are recommending organizations that are widespread in the
United States. It is a recommendoation, jointly evolved, which is in harmony
with what we think we should have in the United States, in Great Britain,
and in other countriecs, Maximum efficiency is essential in the management
of the research secientist and the research budgets, This is one of the
places where{Indonesia can move ahead in adopting new practices, and usc

better mancgement tham many of the cases in more developed =zreas,



Ve have szid, and expect to recommend again, that research scientists
should take more interest in, and be given a2 greater voice in, determining
public policy, Just one word of caution, This is happening in our country,
but many our scientists are suddenly becoming experts in every area imag-
inable. Botanists are becominc ecologists overnight, and, of course, we have
the much-published case of Dr., Pauling's recommending vitamin C as a treat~
ment Zfor the common cold. This resulted in greatly inoreased sales of
vitamin C, hut it has also put scientists in generxal in a rather bad light,
resulting in a very serious sat-back to the efforts of others to advance

the prestice of the scientists,

This morning we received the summary report of the VWorkshop., This
was an outstanding accomplishmen of Drs. Dardjo, Aroef, Clark, Afiat and
Rodijat. They are highly commended, and they certainly were meticulous, for
they were given a limit of nine nages, and their report is exactly nine

pages in length,

The work of this Workshon could not have been such a success had it
not been for the comprehensive background material provided by the Indone-
sian group, 'le appreciate this material, and also the opportunity for free
and frank discussion during the ilorkshop sessions. The simple part of the
work is drawing to a close with the completion of the rewort, The more

difficult taslk, that of implementation, still lies ahead.

Thanks for inviting us to participate in this VWorkshop on Industrial
and Tecinological Research, It has been a rewarding experience for all

of us,

95



CLOSING REMARKS
by
Prof. Sasongko S, Adisewojo

Mr, chairman o the LIPI,
Ladies and gentlemen, Friends and Participants,

On hehalf of all participants of the Indonesian Group, I would like
first of all o express our greatest and sincere appreciation for the honour
and privilage of having been asked %o participate in this Workshop,

$Our appreciation goes to LIPI and the U,S. National Academy of Sciences,
,;especially for the opportunity o make contact with experts in other ficlds
and to learn more from others, Irom the foreign experts in particular,
Ve really do hope that occasions like this will be arranged more and more
frequently, and that &fter we part today, cooperation, either institutionally

or pexsonzlly, locally or nationally, will be extended,

Indeed, many implementations of the recommendations of this Workshop
are on our own shoulders, In fact, to be frank, each of us already knew
several of the problems that the ‘loxkshop has compiled, and even some of
the solutions were indeed in our minds before this Workshop started, However,
something seems to be lacking that prevents us from executing and eliminating
our problems. That is what makes us really hope that the LIPI with all the
authority i has, will be able to initiate and systematically bolster the

implementations of this Workshop's recommendations,

To our U.S. and other foreign friends I would say, please don't say
"out of sight, out of mind.” May these sessions in the Workshop be just a
start for closer relations and cooperation, e sincerely appreciate your
being with us and your way of thinking, concentrating morc on action recom-

mendations than on theoreticsl advice.

Last but not least, to our foreign guests, we wish you all a pleasant

journey back home. And to all of us : May God's blessings be with us

Thank you,
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LIPI-NZS 'JORKSHOT ON INDUSTRINL AND TECHNOLOGICAL RESZARCH
REMMLRXS
by
M, fohn Shelton

on behalf of “other participants®

Professor Sarwono, Ladies and Gentlemen,

Tt is an honour to have been chosen to speak on behalfi of the parti-
cipants from other countries and international organizations.
Indonesin is Ausgtralia's nearest neighbour, and there are strong and ever-
growing ties between our countries. The ties between Indonesia and the other

participating countries are no less sirong.

We “other participants’ arxe most grateful to the organizers of this
Wlorkshop=-both Indonesian and Mmerican--for the opportunity to take part

in it,.

I would like, on behalf of us all, to thank the conference organizers
and the LIPT staff, and to compliment them on the efficiency and thought-~
fulness of ‘he arrangements, Somehody once said genius consists in the
infinite capacity for taking carc of details, and that surcly describes the
way we have been looked after, Nothing has been too much trouble. Changes
in programme and arrangements have becn made without any hitch. ‘le are most

gratefuvl for all that was done for us.

As ve leave, each of us will be asking ourselves what will be our
lasting impressions of the Workshon. I have consulted several of the other

participants on this question, so I do not speak only for myself,

Firstly, we will remember that it has been a very strenuous week of
work, but that it was a stimulating, interesting, and fully vorthwhile

experience,

Secondly, we will remember the many new friendships we have made, and
hope that we will be fortunate cnough to renew these friendship in the

future.
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Thirdly, we leave Indonesia having learned o great deal,

There arc no instant answers to any of the difficult questions that ve
considered, ~nd the decisions on the questions concerning Indonesia will
best be mnde by the Indonesians themselves, Prof. Sasongko has just said
that you had clrecady identified many of the problem arcas before the
Workshop hegan., Let me go further, and say that we have found during the
week that you also have many of the answers. Ye hope that the ‘Joxrkshop
will strengthen and confirmyour confidence in your own solutions to your

problems.

Dr., Rao said during the "loxkshop that the most important resource is
people. You are fortunate in having already what the summary report calls
e substantial nucleus of dedicoted and trained personnel in the several
governmen: rescarch institutes and universities,  We leave Indonesia with

the confidence that the future of vour science and industry is in good

hands,

It has been an honour and @~ pleasure to take part in the 'loxkshop,

and we thank you,



CLOSING I.DDRZSS
by
Professor Sarwono Prawirohardijo

Chaixman, LIDI

Ladies and Gentlemen,

Todny we are coming to the end of the NAS - LIDI llorkshop on Industrial
and Technological Research, which was opened on Monday, January 25th, 1971.
During this weck Fforeign and Indonesian scientists have been working labor-
iously on problems which were presented in the topics vhich wer:z included in
the agenda o7 the Workshop, I have been informed that the discussions wero
being held in & spirit of frankness, open~mindedness, understanding, and
good faith with the single purpose off getting results, and that the gencral

feeling was that the %ime spent during the week was well spent,

s a joint

.

le must realize that a Toxkshon of this kind, whexe there
participation of foreign and native scientists, has great =mdvorzages but also
has limitations. For the Indonesians who are not only aquainted but also have
to struggle dnily with the problems mentiocned in the topics of the Torkshop,
it is highly important that experienced scientists From abroad are taking
& fresh look on these problems, and are giving their views based on their
large reservoir of knowledge and c:merience and which not seldom are thought
of, or realized by the Indonesians concerned,
On the other hand, the foreigners do not have +the knowledge of the local
conditions with its limitations and potentials, vhich only the Indonesians
can provide, In this process of interchange, a clear understanding and a

muivual reswmect for each other's opinions is a conditio sinc qua non for

the success of the Horkshop; and I believe that these have been achieved at
these meetings. It would be ideal If the participants coming from advanced

countries had some experience in vorking in developing countries, but this

F

is too much tn aexpect, Therefore, I very much welcome *he pariicipation o
the colleagues coming from developing countries and from the same region
vith many similar problems,

I must acknowledge and apologize “hat the arrangement for their participa-
tion was made @t rather short notice, but I hope tha®: their narticipation

in future 'lorkshops will become o tradition, 'le from our side will cexrtainly

be most happy to participate in llorkehop oryanized by our neiyhdours.
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Ladies and Gentlemen,

I have heord with great interest the Workshop Report and Recommenda-
tions, vhich hove been presented by Mr. Sumantri, Chairmon of the Indonesian
Steering Committee, You have hecen cware that in his Address the President of
the Republic of Indonesia expressed a great interest and had great hones
concerning this VWorkshop, Therefore we shall sec to it that the Report will
reach him as soon as possible. Many Government agencics, especially the
Ministry of Industry and the BAPPRUIAS, and of course the LIPT, will certain-
ly study the report carefully, and I am convinced that those recommendations,
wherecever feasible, will be imnlemented. Although the main emphasis of tlre
Workshop is on Research and Development and related secrvices, important
indications will certainly be found in the Report concerning the direction

of our industrial developmen:. In this connexion I should like to quote
from the Keynote Address of Dr. #mil Salim, stating that “nresumably the
next Five-Year Develomment Plan 1974/75~1979/00 will become the first major
step towards building the proper hase of industrial development, allowing
full-fledged industrial growth in the Third Five-Yecar Plan 1900,/01-1985°C6,°
This base should be planned during the coming 3 years, and T hopc and he~
lieve that the Report of this Uerkshop contains many important suggestions,

vhich can be used in the formulation of its concept.

Ladies and Gentlenmen,

I hope you will permit me to quote also from my Opening Address.
*Although Indonesia should usc foreign technology to the fullest extent for
its industrial development, the development of its own research capability
should not he neglected. Without an indigenous scientific and technological
capability, we shall always lack {the knowledge and the human skills to
implant foreign technology on our soil and to adapt it to conditions and
circumstances in the country.” The theme of tbis Yorkshop is -Industrial
and Technological Research,” and certainly will be a wealth o7 information
upon the development of this capability in its proceedings, The U.N, Gene-
ral Assembly in launcing the Sccond United Nations Developmcnt Decade
starting from 1lst January, 1971, included a statement on science, from

which I quote the Following sentences:
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1, Developing countries will continue their e:menditure on research
and development and will endeavour to attain, by the end of the Decade,

a mininmum average level equipment to 0.5 percent of their gross roduct,
g quip )8 : g D

2, Mithin the framework of their individual aid and technical assistan-
cc programmes, developed countries will substantially incrcase their
aid for direct support of scicnce and technology in developing ctuntries

during the Decade.

1 em not sure, but I presume that the figure of 0,5 percent of the
GNP refers to R and D proper wih exclusion of the related services, becausc
in the UMESCO Document SC/NS/93, from 3lst July, 1970, the following senten-

ce reads:

Beveloping countries should continue to increase their exmenditure on
scicnce and technology (research, ecxperimentel development, and rela-
ted scientific and technological activities), with a view ‘o attain-
ing, by the end of the Second U,N., Decade, a minimum levael aqual to
1.0 percent of their gross national product; of this, at least

0.5 percent of the gross national product should be for rescarch and

experimental developmeni proney; those which have still not attained
these objectives should aim at increasing the financial resources

devoted to science and technology by about 15 percent each year.

LIPI is prepared with the support of the scientific community to do
its utmost to achieve this goal, but this should be done in a responsible
way. e have to convince those who are holding the strings of the purse,
that this meoney spent on science and technology will not be was®ed, and
will for the largest part be used for carrying out programmes oriented to
the develonment: of technologies that arc relevant to the needs ot the

country.

However, the developing countries cannot do this task alone; they
need the help from developed countries, international agencies, and
private foundations. Besides the nsual forms of technical assistance, there
are great possibilities in rescarch and related activities in which
developed countries can assist the developing ones, There is, for example,
much rescarch going on in advanced couniries to develop synthetic producis

to substitute for primary products; I think that in these countries equal

101



enphasis should be given to research to find other uses for these products
and to help the developing countries in s:rengthening their capabilities

to do such kinds of work.

Ladies and Gentlemen,

Coning to the end of this Address I should like to thank all the
the participants, whether they ars full participants, or resource persons,
or observers, Zor all the time and effor:t given to achiove successful
results of this "orkshop. I should like o extend my special thanks to
those vho ceme from abroad and many of whom have been travelling around
half of the globe to come hore, The statemenshin of Dir, 'lilcke, Chairran
of the U.5.i. Panel, has contributed much to the success of “his Yoriishop.
On this occasion, I should like %o thank the National Leoadenv of Sriences
for its cucellent choice of their pancl members and last, but not least,
for sending to us the indefatigable Mz, Harl Young, I am also mnteful for
the represcntatives of the third countries, vhether developed ox develowning,
and of the international agencies for their attendance and For their

importnn contributions,

Now I should like to thank the Stecring Cormittee under the chairman-—
ship of Mr, Sumantri, and the Organizing Committec under the chairmenshin
of Miss Sjamsinh Achmad, and their staff for the hearthxealiing vor) that
they have undertaken., From previous experience, I know what is involved in

this kind of worl; bui I have henrd nothing else but praise for the worlk

that the Committces have done, so it must he rcally good,

Before closing, I must not forget to mention onc imporiont ~snect
of the Workshop. Scientists fron abroad and those from Indonesis have been
in closc contact for one weck, and “ies of £riendship between n2onle who
did not know cach other before have been established. Scicnce is somotimes
an official business, but far morc immortant for the progress of sciences
arc the unofficial aspects. It is my sincere hope that many of the personal
ties, cstablished during this weelt, will remain and will Sul7il) their
useful function of informal communication for the sake of the advancement

of science,

I wish you all a safe journcy home, and au revoir. Hexchy, I declare

the N5 - LIPI 'lorkshop on Industrial and Technolegical Rescarch closed.
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VORKSEOP ON INDUSTRIAL AND TECHNOLOGICAL RESEARCH: ADOPTED SUMMARY RIZORT
INDUSTRIAL AND TECHNOLOGICAL R, D & L
IN SUPPORT OF
THE ZCONOMIC DEVELOPHINT OF INDONESIZL

Introduction

Indonesin aspires to a 6 percent annual growth rate in GHD.
Since the population ig increasing at a rate of 24 percent per year, this
leaves 3% percen: for raising the standard of living of the neonle, The
current growth rate has been achiecved by emphasizing major sectors such
as agricuituvre, infrastructure, e:ports, and mining. The growth rate
in agriculture is exzpected to level off at 4 percent, but it is not yet
at a level to eliminate food importation, The remaining part of the 6 por-
cent growth rate must be found through development of other economic growth
potentials,

The main constr. g¢nts in impeoving the speed of growth are lack of
foreign cxchange, technical skill, ond capital,
Beconomic growch potentials which desorve high priority are therefore thosc
vhose products are cxportable, such as mining, forcstry, and crori-orionted
manufacturing; for without foreign exchange, the inward-lookino enterprises,
which arc also important, cannot grow in their service to the neople,
In implementing this strategy, onc cannot overlook dimensions of difficuli-
ies facing the efforts in developing these growth potential, such as the
absence of capital markets, the in-adequacy of a Ffavorable growth-inducing
body of corporate law, and an environment which does not fully encourage
research and development in supnort of industrv,

The strategy of utilizing rescarch, development, and engincering (R,
D & E) to accomplish the desirad industrial growth is the concern of this
Vlorkshep, “he plamning of the R, D & E needs is to he done now, in
anticipation of the industrial growth. Proper decisions can assure the
provision of the necessary technical support needed by industry to close
the gap in *“he 6 percent GNP growth rate., To do this we must know our present
status, the difficulties to be encountered, and the decisions which are
to be made to overcome them.

What should be done, and how the proper environment can be developed
for R, D & E to flourish and achieve its desired purpose, are the concerns

for deliberation of the ‘lorkshop.



THE INDUSTRIZL AND TECHNOLOGIC,L RESHARCH SYSTEM:

-

THE ORGANI ZATIONAL FRAMEWORK

&, Varieties of National R, D & 3 Organizations and Institutions

——

There is no standard pattern for national R, D & 7 organizations,
cven in the developed countries, that could be directly used. In those
countries vhere most of the indusiry is state-controlled, the R,D &L
organization is wholly government operated, but in countries with misxed
economies, state, and quasi-private organizations occur,

There is a variety of R, D & E institutions, some of vhich special-
ize is either Hesic or applied R, D & B. An example of the Former is the

Max Plancl: Institute in Uest Gexmany and oI the latter, the flelding
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Institute in Britain, vhich includes informetion facilitles. On the other
hand, there are some which are multidisciplinary, e.g. the ©,1,0. in the
Netherlands,

It is clear, thercfore, tha’ the type of R, D & E organizai:ion and

institution established in this countrv musthe designed to meet its own

conditions and nceds,

B. Supporting R, D & E Infragtructure

e the present time, R, D & I infrastructure is not well devaeloped
in Indonesia. Wo establish a good secientific climate it is necnssarv to
have vigorons postgraduate research instiuvtdons which have established
themselveq/éﬁ%tcrs of excellence, The reserves of experit manpotver,
equipmont, library and informotion scrvices thus enables R, D & L programs
to be quickly implemented. The rate at which R, D & E nrograms can he
implemented in Indonesia will therafore depend to a large c:t:ent on the

speed with which a R, D & E infrastructure is built up in the country.

C. Special Requirements of Indusirial and Technologiccl R, D & &

In oxder to effectively scrxve the industrialization nrogram, R, D
& E effoxrt must he organized and disciplined at a recasonahbla cos’,
Research projects need careful planning, accurate budgeting and schedul-—
ing, and monitoring of thcgy Erogress.
Competent technical staff has to be daveloned in order that the latost
scientific and engineecring techniques can be applied to the solution of

R; D & E problems, 104
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D. Environmentzl Constroints on Industrial R, D & B

RAEPELIM. provides the goals for planning the industrial R, D & R,
The regirictions arc the inadequately develoned infrastructure, lack of
funds, and lack of motivation of the R, D & I manpower, 2~ well~=desined

national science and technology policy may improve the possibility of

having ~ better coordination of R, D & E effoxts/

PROBLEMS AND PLAMS IN SELECTED INDUSTRIES AND THE R, D & B

ACTION STRATLGY

A, Small-Scale Industry and Handicraft

obsolescence of equipmeni and technical skills are problems in the
small-scalc industries, largely as = result of lack.of capital. Rescarch
and new-produci development ara handicapped, and in ageneral, the quality
of the products is lower than desired. Regional research centers for small-

2

scale indus“ries should focus a“tention on reseczrch to corrcct thos

Q

deficiencies, nacded rehobilitation of equipment, and capabilities,
Rescarch offort is diracted o the utilization of indigencons raw materinl

end the immrovement of qualit:r of products for export.

B, Chemical, pPharmaccutical, and Fertilizer Indusiry

The »lan of action proposed is to rchabilitate, moderninc, and
expand the existing industries, and to provide surveys and studian for
the preparation of a master »lon, Sitndies are to be made on vhe mineral

resources of the nation to provide local rav materials, The encouragement

Fa

of Foreign investment would serve s a complement to the nationcl ccononic

developmen: and rasearch within the sectoral group.

C. hgro~Indusiry and Food-Processing Industrics

Feod wastage ccused by inck of adequate preservation, procaessing,
and distribution svstems is the wrimery aren for improvement. The lack
of conrdination of use of rescarch fecilities, manpower, and »rograms
is & serious problen,
Rescarch nrograms are needed to provide the technology nocessary to solve
these problems under the conditions prevailing in Indonesin, Coordination

and supply of morc adequaie facllitics

o train manpower chn be provided
by @ Center of Food Tachnology.
105



D, Te:xtile Industry

The inherant problems in the textile industry are the demendence on
imported row material, the interscctoral. imbalance of cfj paeity, and the

structure of the industry, The transitional problems are undercopitalization,

inefficicnt operating conditions, and the attitude of industriolists
resulting from “heir nast expericnce in obtaining underpriced row material

allocations from the governmentc

Problamg of research institutions are lack of funds, qualified per-

<

sonn=l, instruments, and information facilities, .

The shori~term program of textile industrialization is concerned
with the rchehilitation of erdsting facilities; the corpection ofimbalences;
and the improvement of policy on priority credits, protection, and
preinvestment erpenditure for survey, rcsecarch, and upgrading. The long-
term program is concerned with increasing production, improving quality,
and promoting employment,

Research projectswill be nceded to explore the possidility of
manufacturing mﬂn—madc Fibor and to select the most appropriate cntion

-

voricty fer Indmnesia,

3. Pulp ond Paper Industry

In addition to general ni ohlﬂms mentioned in othor sectors, the
pulp and paper industries arc faced with problems of fuel-price policy
~nd high interinsular transportntion cost.

Research activity in those indus s includes the a:mloration of

cric
the usc of indigenous cellulosic moterial.

F, Mctal, MMochinery, and Equipment Industry

A problem, other than thosc mentioned above, faced by these areas
of industrics is cducation, i.c., %o oducate the people to be orientced to

nneni,

the use and maintenance of motal-working machines and ecmiy
The Me:al Industrics Develomment Center is being constricted 1

-
d

Bandung and will have liaison offic2s in othor cities.

arn in foundxry, velding, and

0

Rescarch programs nceded in thesc area

heat treatmeni techniques, as well as nachining practices nnd metallurgy,
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FACTORS COMDITIONING R, D & E AND "ECHNOLOGY TRANSFER PROGRISSES

L. DBxicnsion Services

mireension services bring the reosulis of research, and infoxmation

dden

from the library, to the user for adaptation and application. Such an

. ]

organization nmust gain the conZidence of 2 "client™ and find a way to

: -3

demonstrate that 1t can be of assistance, Problemsarce identified, and the

service then provides practical information, and, if necoessary, assists

in its omnlicntion, Therc arce sevoral obstacles to the daevelopment of useful

extension services in Indonesin. Zuamplos are

1, An inadequate supply o7 quclified personnel;
12]8) b2

0

2. Concentration of technical manpower in major urban centers, which
malies it Aifficult te tackle nroblems in dispersed arenrs; and

3.N. organizational structurc capable of drawing upon existing
scientific and technicnl rosources vhich are the necessary

supports of effective ortension,

B, Standcrdizeotion and nguality Control

The uliimatze objective o standardization is to promote the exchange

of goods and scrvices, including the nrotection of the consumers intercests,

Basically, it consists of the formulation of standards, their issuance and

.

implementation.

For developing countrics; standardization plays an important rolz in

the developnent of industry. In Indonasia, it is at an carly stago., The

legal framework niists, but the statutory decrees and focilitiés for control

are still lacking, Relatively fou national standards c:iist;

Testing methods to assure quality are largely based on forxeign
standards, cither wholly or pertially adapted to Indoncsian conditions.
The difficultics in sclecting the mosgt guitablestandards-testing methods
for Indoncsia ~rc manifold; for ciample, poor condition of the majority

of testine facilities, lack of skilled personnel, and leck of information

on forcign stardards.
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C. Patents

... The exclusive right to on invention conveyed by & patent stimulates

progress in four ways:

1, It encour~ges research and invention:
2, It induces the inventor to disclose his discoverics;

3. It offers - roward for the expenses involved in development of the

4, It induces £irms to invest capital in ncw lines of production which they

might not risk unless some protection is afforded,

The first three of these incentives are applicable in Indonesin today,
The fourth will come into existence as the drive toward industrialization
succeeds, A legally authorized and cperating patent system would heln this

situation in Indonesia,

KEY FACTORS COMDITIONING THE OPERATIONM OF INDUSTRIAL AND TECHNOLOGICHL
R, D & E ACTIVITIES

A, Management of R, D & E

There clready exists a substantial nucleus of dedicried and trainad

personncl in the several government: rescarch institutes and universities.

P .

The problem of increasing their offecitivencss and productivity is ~t tho
heart of more cfficient managemen: of resecarch. Delogation of granter
authority to the research dircciors, lump-sum funding, promotion ~uthority,
and encourngement to scek funds Ffiom Outside sources ars somn of the methods

of building confidence and competenc: in rescarch managers. Atitondrnce at
management schools and frequent meetings among rescarch managers and
monagers from industry are other frmiliar ways for spreading new rescarch

managemaents techniques,

B, Troining of Scientists, Engincers, ~nd Technicians for R, D &

——— - ——

Creoative scientists are some of the most valuable asscits of a devel-
oping nation, Becausc of the limited present stock of scientisis and cong-

ineer and the nced to plan carcfully for the development of additional
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members, manpower surveys are the first step to be taken, L,I,P,T and the
Manpower Depari@em$ have alrcady started suchsm inventory. Once completed,

this will help to identify the deficits in the various categories of

specialized manpower.

In = country vherce the industrizl research tradition i@ yot to develop,
universitics and government loboratorics arce often the only sources of
scientific &nd technological manpower. Appropriately, these cxe also the
places to produce more such recscorchers, Graduate education (post~Sardjana)
and rcsearch hosed in selected university laboratories and with ccoperative
programs in government research costnblishments provide a strong institutional
combination to produce researchers, sraduate cducation programs arce oxprasive,
They must be adequately supporited over a long period of time. The congcntra~

tion principle already applied in tho support of a manageable cluster of

centers of excellence in Indonesia is also applicable to rescarch,

Rcodemics are now producing science and engincering technicians and
these are esscntial for the support of industrial rescarch, Many countrics
in the region, including Indonesia, have started experimentation in now

methods of teaching science and mathematics at the sccondary level, Howaver,

he diffusion of these new methods and curricule, and the training of large

sathers of teachers, in the new methods often are not adequately financed,

C. Carcer Recuircements

Tho lack of satisfactory schemes to provide monctary and professional
incentives is an urgent concern of the research community in Indoncsia.
While it is difficult to expect that salary scales could be chnnged over-
night to corrcct this condition, rcexamination of salary scales, job
reclassification, equity in conditions of compensation and promotion between
research workers and administrators serve to relieve the present
difficulitics of researchemsThe concern in many developing countrics is that
a person in wvhom a great denl of investment has been made, may ‘drain away

if such incentives are not provided.

D, Information Systems

The procaess of tachnology-transfer depends to a great extent on an

efficient information systom linkoed to sources of information abrozd.
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Scientific journals, texts and rofercence matericls, periodic confercnces con

3

science suhjects are some of the menns to transfer informetion. There

[N

5 in-
deed an ciplosion of information around the world, and acquisition and
disscmination of parsinent inferncticn ot o time when needed pre aspects of
a new science of information storage and retrieval, Indonesia has nlrecady

a National Documentation Center ~nd ~ system of libraries, both of which are
unfortunately inadequate to serve eifectively a growing body of scientists
and the industrial community, Problems of disseminating information into a
geographically dispersed countiry are indeed challenging., The need is urgent

to fashion 2 system suited to Indonesian conditions,

E, Funding and Fiscal Incentives

Most developing countries have the problem of providing odequate

support For research, Several developing countries are now trying to tap new
sources of funds, These include the creation of research foundations,
matching grents for research, a small percentage levy on industrial loans,
and incentive and contributory plans for domestic and foreign enternrises.,
Although funds may be available, streafilining budgets, and timely disburs-
ement of funds already allocated, increase the effectiveness of the [unds

invested in research,

F, Internctional Technical Assistance

In the solution of many of the problems listed, technical assistance
from other countries and from international agencies and foundations has been
a major source of help. However, on account of the high cost of such assist-
ance and the difficulty of synchronizing it with the needs of the country in
time and substan-te, there is need to use the assistance with care, and
selectively to put major emphasis on the development of indigeneous

regearch caopecity.

RECCMMENDATIONS AND ACTION PROGRIIM

The studies of working groups resulted in numerous recommendations,

of which the salient features arc presented here,

At the level of the national government, the issuance of & national
science and technology policy was urged as a guide to future ~c:lons affect-
ing the interaction of R, D & E with the planned industrial development.,

It was recommended that the policy quidance be separated from th2 exccutive

function, 110



Throughout, cooperation and coordination between industry and the
research and technological community is cmphasized,

Many operational constraints that inhibit the realization of the full

capability of the Tndonesian R, D & & effort were identified and recommend-

Trained manpowver Was recognized as the key factor to the future success

-

to the country's R, D & E effort, and numerous reccmmendations were made
about their trginingat scveral levels; assigning greater responsibilities to
accompany creater autonomy for +he individual institutes; or neuly formed
groups; encouri.ging them throuch different kinds of incentives; and

recognizing the important role they must play.

Upgrading of the R, D & 7 infFrastructure is needed, and recormmend-
ations were made to do this in severzl additional arcas, such 7S improvement
of laboratories and facilities, informaiion systems, personnal procedures,

funding, and training,

The impoxtance of small=-scale industry was underscored by several
recommendations for its improvement, throuch centrally coordinated, but
operationally decentralized, orr-onsion services with provision for parti-

cipation of research institutes and universities.

Rocommendations were made in several arcas that are of interest to
others, as well as to the R, D & & programs.

These included patont matters, standardization, international assistance,

and aspacis of the information systems,

Mmong the specific actions proposed was the issuance of ~ national
science policy. It was rccommended +hat a national standards body be created,
as well as o joint committee, to plan for a futurc information system, The
value of the extension services to industry would be improved by a single

organizetion to be crecated to nlan and coordinate the program,

Concerning industrics in the various sectors, the "Torkshop recommended
that since many cxisting industries are ohbsolete in tochnigque and technology,
every effort should be made o ‘ransfer modern technology and approaches to
their production.

1% was also recommended that industrial, zechno~cconomic information=
and-engincering service groups be established to make feasibility or

national studics of the various scctoral industrial R, D & i ohjectives,
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A study of the means to facilitate the merging of small-scale

industries in larger groups was recommended,

& rccommendation was mede to establish repair and maintenance
services for machinery and rescarch equipment in the main industrial

and rescarch arcas.

Considaration of the establishment of an integrated forest-produci

industry was recommended.,

Research on the various objectives in food processing, such as drying,
refrigeratcion, canning, variety studics, packing, irradiation, and other

unit operationsis reccommended, to start in the ncar future to meke the

implementation possible during the nexc Five-Year Plen,

Some new rasearch centers werc proposed to be established and
citisting ones up-graded, for examnle, specialized centers such as the

Center for Food Technolegy.
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