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INTROGDUCTION

What is a tochno-economic feasibility study °?
When are techno-economic feasibility studies canducted ?2
Yhat is the importance of the markct to feasibility etudics ?

What is a product or secrvice life cycle and how does it relate

to feasibility studies and the work of an R & I institution ?
What is market research and how daes one conduct it ?

What is meant by the "time value" of money and why is this of

importance to projects ?
What does the techaological innovation process consist of, what
are the factors important to it, and how do techno-cconomic studics

relate ?

What is a financial analysis ?

How do taxes affect fecasibility studies ?

How do you deal with risk and uncertainty in techno-economic
feasibility studieg ?

How do you design and organize feasibility studies ?

How do tcchno-economic feasibility studics relate to project

selection in an R & D organization ?

When is technological forecasting of importance to feasibility

studies and what are the techniques for making such forecasts ?

What are feasibility considerations in selecting appropriate

technology projects ?

How do development project fcasibility studies differ from
such studies for private entrepreneurs ?

What is an economic analysis ?

What is shadow pricing and how it is used in feasibility
studies ?

Whut are the managoment factors that should be examined in
a feasibility study ?

How does the techno-economic function fit into an R & D

institution ?
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WORKSHOP OPENING' AN} INTRODUCTION

Mrs. Luhulima opened the workshop by describing the Indoncsian
national R & D nanagement development program being conducted by LIPI.
This consists of

o The develoupment of an indigenious R & D nanagement training

capability.

o Strengthening Indonesian R & D management skills thraugh training

prograns such as the current workshop.
0 Conducting research on R & D management i:1 Indonesia e

o0 Providing consultative scrvices to Indonesian organizations

concernzd with rescarch and development.

Or. Black then provided an introductior to the workshop, briefly
describing feasibility studics and emphasizing that they were conducted
to assist management and policy makers in their docision making process.
It was noted that the arcas to be covered in the workshop were Industrial,
agricultural, and development project feasibility studies including their
precursory resecarch and development. The workshcp topics were noted

with a description of their relationships.

With the fscus and Gcope enunciated, the objectives of the workshop

were described 25 being

o To provide an understanding of principles, concepts and method-
ologies underlying feasibility studies that will be applied by

participants ih their management positions,

o To develop capabilities that participants will usec in making
significant contributions to techno~economic feasibility studies

conducted under able management .

o To provide enough knowledge, understanding, and background mate~
rial that many participants will through further self-study
develop their capabilities to the level that they will be able
to design, manage, and conduct major techno-economic feasibility

studies,.

Finally, it wgs noted that there were basically two purposes for
holding a techno-economic feasibility study workshop for staff and man-~

agement of research institutes.



These were that (1) clements of techno-cconomic =2nalyses would
be helpful to participants in selecting their own R & D projects, and
(2) conducting techno-econonic feasibility studics is a skill that they
could market to potential clicnts.

To explore thesc and related questicws, the Indonesian Institute
of Scicneces (LIPI) and the Denver Resenrch Institute (DRI) convened two
workshop for managers from Indonesian 2 % D organizations. The workshors
were held between 23 June and 2 July and 3 and 12 July 1980. There were
slight variations in the two workshops and this report reflects a come

posite of the two.

During the cource of the workshop different training tehniques
were cmployed teo cncourage maximum participntion and contribution from
21l participants. Thesc included cose stuiics, participntory lectures,
group discussion periods,

The agenda and lists of workshop pnrticipants, freulty members,

and steering and organizing committecs ~re given 2t the end of this roport,

INTRODUCTION TO FEASIBILITY STUDIES AND PAN:L DISCUSSION

This session opuned with a prescentation by Dr. Tnylor on his view
of the essential clements and role of techno-economic feasibility studies.
A typicol techno-cconomic project is scen as involving 2 specific techno-
logy(cg. stecl nlloy development) as well as some more general aspects of
technology (ep. stecl manufnacturing and testing ). The technologies arc
influenced by the ccononic environment, eg. arough ceconomics of scala,
pricing decisions, taxes, nnd government regulations. Finolly, there must
be a market for the product (eg. stecl used for structural purposes ) and
there are compcting products (eg. other structural materials ) in the
marketplace, which may also be influonced by institutional factors (eg.
construction codes ). This philosophy was illustrated by a case study

of a weathering staols development project in Brazil.

In addition, the role of feasibility studies as an aid to decision-
making was discussed. It was pointed out that different types of techno-
economic feasibility studies could be required at different stages in a

project's dcvelopment, from conceptualization to engincering.

2e .



Dr. Black illustrated this by describing a techno-econonic study
conducted by the Pakistan Council of Scicentific and Industrial Rescearch
to determine the commercianl feasibility of * -2 production of chemicals
from bittern and a similar 'pre~feasibilit;" study conductaed by the
Applied Scientific Rescarch Corporation of Thailand at a different stage
in a project's development. Other cxamples were rniven such as a study
of the technical feasibility of scaling up a laboratory process in
Thailand for producing an 0il base for paints from rubber sced oil.

The workshop participants joined in the discussion noting examples of
feasibility studics in Indonesia such a3 a recent one concerned with
the utilization of nuclear power gencrators as an alternativ. nergy

Lource.

FUNDAMENTALS OF MARKETING

Dr. Taylor introduced thc basic marketing conccpt that markceting
is directed towards satisfying human needs and that marketing 'adds valucV
The activities involved in marketing - market rescarch, product develop-
ment, promotion, pricing, and distribution decisions werc outlined H
and marketing was distinguished from sellinp.  The distinction between
consumer and industrial products (or services) was introduced, »nd it was
shown that demand for industrial goods is dorived from that for consuncr-

goods.

The volatile nature of the demand for capital goods (i.c. the equip-
ment used to make other products) was explained, and the special charac-

teristics of industrial products (eg. few buyers) were mentioned.

The concept of the product life cycle - introduction, growth,
maturity; and decline ~ was introduced, and the characteristics ase ciated
with cach phase were explaincd. The stages involved in n.::' product intro-
duction were outlined, and some data provided on the attrition that occur

between initial concepts and successful products.



THE TIME VALUE OF MONEY AND DISCOUNTING

The lecturc was presented by tir. Salim Siagian, ,, very basic
concept in economics is that meney has a time value, a given sum of
money now is normally worth more than a equal sum at somec futurc date.
The long time lag between outlays of inves:iment and the inFlow of
revenue, necessarily implies that we are dealing with different values
of money because of the different timing aspect. This difference
between the valuc (price) of carlier rather than later availability
of resources is called thke interest rate, i. ( usually exprossed as
a percent per unit time ). The interest rate i is very often called

" the cost of capital ',

Vhen P (present amount), the time period = n , the interost
rate = 1 , are known, and lookinr for F (futurc anount), we -at-:
F=P(1+1i)%, This is compound interest. Compounding factor =
(1 +1i)B,

Discounting involves the conversion of future income into
present value or present worth. This, looking for P (present value) ,

F 1 . -1
we get ¢ P = ISy = FX T+7)8 ¢ Discount factor = (1ei)Re

In time evaluation, beside P (present value) and F (future—

amount), therc is also annuity or uniform series i.e. when the fu-
ture income flows are constant for all time periods (usually Years),
these flows are called annuitiecs ( = A ). Present worth ( value ) of

an annuity factor, is looking for P, when A, i, and n are known, we

get :

p g L1+ 1 (1 + i) 1
1(4 + i) i(1 + )8

vV




MARKET RIISEZARCH METEODS

The basic methods of obtaining information were described by
Dr. Taylor. These include : asking questions.observ;tion, and the
use of secondary data sources. The usefulness of each mcthod, under
various circumstances,was cxplained. Some of the techniques that
can be used to encourage accurate and complete 2nswers to questions
were explained and questionnaire design was discussed, with the aid

of two exanmples. Idecas for conducting intervicws were also given,

A nuitber of zothods that can be used to project market size and
other characteristics were explained, together with examples of their
use. The immortance of cross-checiting deta ond classifying definitions
and units was strecozed.

hat is the role of market research for research institutions ?

(1) For tae commercialization of research results - determining
required features and optimun marketing methods ; (2) Defines
research nceds ; (3) Helpin, industrial firms determining warket
potential for (new) products ; (4) Doing surveys of social and cco=~
nomic conditions (for movermment) ; (5) Helping government witn
planning {c.g. determine nceds for major investments in basic indus-

trics ond infrastructure ; (6) Finding and dispersing information.

The particip-~nts wore then devided into groups and p;iven a simple
marketing case study to analyze. The case involved defining marke®

research necds and approaches for an innovative industrial product,.



DPHE INNOVATION PROCZ3S

Dr. Zlack initiated the session by explorings with the partici-
pants which word in Indeonesian most closely approximates, in meaning,
the English word "innovation"., There was agreement that the Indonesian

equivalent is "inovasi’.

Technolngical innovation was described as being a process of the
application of technology which includes the conceptionalization of a
hew product or process through its successful introduction into pri ..
cal use. It was noted that there were many definitions and models of
technological innovation. Sceveral of these were examined in the sege
sion as to their applicability to six agricultural cquipment innova-
tions coming out of a program of the International Rice Research In-
stitute (IRRI) in the Philippines, and a systen adapted and commeor-
cialized ir Tunisia by a private entreprencur for converting automobils

such that they could run on liquified petroleum gas (LPG).

The IRRI and Tunisian cas2s were then analyzed from the vantageo
of identifying factors of importance to these cases of innovation.
A list of factors connonly found to be of importance to the innovation
process was used for the analysis. Factors of importance in both the
agricultural cquipment and LPG system innovations were @ recognition
of the nced, technical entreprencur, prior demonstration of feasibil-
ity, and technology intereost group. Factors of importance to at least
onc of these innovations included ; recognition of a technical oppor=-
tunity, internal R 2 p management, management venture decision, in
house colleagucs, technological gatekeeper, availability of funding,
competitive precssures, and general economic factors. While of little
importanc: in the IRRI and Tunisian cascs, the workshop participants
suggested that the following additional factors would often be of inm-
portance for innovations occurring in d-veloping economies : formel
market analysis, political factors, social factors, external direg-

tion to R & D personnel, and health and environmental factors.

Additional evidence from research in a number of countries was
Presented which strongly implied that the most important factor leacing

to successful innovation was the identification of a market or user

need prior to the initiation of an R & D program,
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For the six successful IRRI innovations and the LPG example, it
was shown that the period from first conception to first practical
utilization varied from less than onec year to cight ycars. The

average duration was found to bte 3.2 ycars.

Finally, the¢ iuportance of basic rescarch, applied research, d -
velopment, and non-tcchnical factors (eg. cconcmic factors) to the
IRRI and Tunisian cases was cxamined. Basic rescarch contributed to
none of the innovations, applied rescarch contributcd to several of
the IRRI exampl-:s, d:veclopment activitics and non-techrical factors
were found to be important for the LPG innovation and most of the
IRRI cxamples. It was hypothesized that this would be a consion pat-

tern for innovations in d.vecloping ccononics.

INTRODUCTION TO THE FINANCIAL ANALYSIS OF PROJTCTS

Dr. Taylor's presentation, which was oriented towards the indusge
trial as opposcd te the sociental viewpoint, cormenced by explaining
what is ncant by fixed capital, working capital, operating costs, and
revenue. The roles of depreciation and overheads were axplained
and the distinction between project analysis (cash flow) ~nd accounting
analysis was cxplaincd. The nced for an annual (or shorter) evaluation
of a firm's performance to provid.: data to nanagerient and sharoholders
#as compargd with the necd to lonk at the entire life . f an investmcent
project because of the presence of periods (eg. during construction
and start-up) in which profits would not be anticipated. In addition,
training and start-up costs, income tax and the treatment of R & D
costs were mentioned, together with the distinction between the use

of constant and current ronetry units.

It was suggested that although an accounting-type cost evaluation,
relating to a normal year of operation might be adequatc for a " pie-
Teasibility " study or to detcrmine the breakeven quantity, usc of a
project cash flow type of analysis would normally be necded for a full

feasibility study.



FINANCIAL ABALYSIS OF AN INDUSTRIAL PROJICT

Time value of money and cash flow arc the basic concepts : mhod=-
<¢d in many of the investment appraisal technique. The lecture pres-
ented and 2 exercises conducted by Mrs. Sri Sundari, emphasizecd on
the concept of cash flow and various methods used in the financial

analysis of projects.

Cash Flow ( CF ) measures the actual rlow of funds into or out
of a speci..c project. HNet Cash Flow ( NCF per unit time will bteo
the c¢xess of inflow over outlays for vperatin.; costs and capital

expenditures.

The cash flow for any unit of time differs from the accounting
net profit for that period in two items - dupreciation and depletion
allowances. These two items must be added to the cash flow because
they are bo .k cost, they are only bookkeceping adjustments for capital
expenditure and depletable resources and are used for calculation of
taxes.

The viscounted Cash Flow ( DCF ) method #s a vast spreading
technique for cvaluating investment projects. Somectimes callel
also " Internal Rate of Return " -r " Yield ", it incorperates tc'h .
cencepts of time value of money and cash flows. However, instlad
of usinp a predmtermined interest rate, the analyst is lookin- for
that interest rate i that makes the present value of the agpgrepate
.ash inflows cqual to the present value of the combincd investment

outlays.

TAXATION AS IT AFFECTS INDUSTRIAL PROJECT~ IM INDONESIA

In his precentation, Mr. Stkuan Sutanto put to the fore that in -

any feasibility study one should also take into eonsidcration the
taxes imposed on development projects or any project, such as taxes
on profit, on land, ete. He furthor explained the kinds of taxes
which affect industrial project in Indonesia, such as ; taxes on

import and export, royalties, corporate taxes, taxes on profit, ctc.



METHOD3 FOR DEALING WITH RISK AMD CHCERTAINTY

disk was defined, by Dr. Taylor,as being the possible niverae out-
come (rmeasured primarily in cconomic torms) arising from uncertain-
ties in the assunptions or data used in conducting a feasibility

e
study.

3ix methods were considered, ranging fronm those that simply
chang: 2 single key parameter (cg. contingency allowances) to highly
soniilsticated appronches that involve extensive calculations (cg.

d2nte Carlo simulation),

The six mcthods considered were ¢

o Use of contingency allowances.

o Adjusment of the roquired discountad cash flow rate of return
(DCFROR) to raflect the perceived degrec of risk.

o0 Usc of nmultiple or supplementary evaluation criteria instead
of using a sinpgle critoeria (eg. payback period as a supplement
to DCFROR).

0 Analysis of the sensitivity of rcsults to changes in major
data assumptions (¢g. to costs and market size).

o0 Decision analysis {involving specifying various outcomes and
associated prchabilitics).

7 honte Carlo simulation (in which all majcr paramecters arec
specified as probability distributions, lcading to a probability

distribution for the financial results).

The uses, singly and in combination, of the¢ various mothods were
discussed. The discussion focusscd on management decision making and

on problens associated with generating the neccessary data.

The scssion included a dercision analysis ecxercisc designed to
illusirate the potential value of obtaining additional information,

f{islt aversion was also discussed,

Y



SUMHARY ON_INDUSTRIAL PROJECT SOLECTION, AUD DIZIGH
AND ORGAI'IZATION OF FEAGIBILITY STUDIES

In this integrated sussion, Dr. Taylor, classified the basic
objectives and methods uzed for conducting fcasibility studies.
First, somc of the categornés of studics (eg. resource surveys,
market studics, industry wide planning, nnd industrial "pre-feasibility™

and feasibility studies) werc explained.

The nced for different cvaluation techniques to suit the type
of study was strcascd, ~nd it wns notcd that in nany cases the ob-
jectives and cmphasis of the study will be refined “uring its conduct.
In sctting objuctives, “~c¢ need to define boundarics, and to negotiate
and rerine the torms of roterance of study ( "Do the right study )

by consultation with the sponsor was stressed.

Methods of organizing manpower for the cofficicnt conduct of
studies werc discussed, together with scheduling an reporting nceds.
Finelly, the importance of presentin;; results in torms that are
understo ! by decision-makers was stressed, along with the importance
of providing all the information that the decision-makers nced.
This underscorcd the basic role of virtually all feasibility studies,i.e.
the provision of appropriate information to permit a decision to ba

nade,

R & D PROJECT SELECTION

The session commenced with Dr. Black describing some of theo
common problems cencountered in R & D project sclection. These in-
cluded quantifying the probability of success (cg. tecchnicel success
probsbility and utilization success probability), the sequentinl
nature of decision-making, determination of selection criteria and
relative weights (cg. social benefit, cconomic rate of return, and
balanced portfolio), data availability, knowledge (or lack thercof)
of competitor cfforts, constraints (eg. budget, facilities, and
skills), and the diffuse and hierarchical nature of the decision

making process.

10
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Modcls representative of these broad categories wore described.
These were the ilottley Newnan method which is reproscntative of a
class based on the judgement of cxperts, the Disman mcthod which is
represcntative of models requiring an econonic cnalysis, and the Fess
method which is representative of a class of highly sophisticated

mathematicnl approaches requiring large amounts of Jdats and the use
of a computer.

Rinally, some genceral criticisms of R & D project sclection
models by R & D project managers was noted. These included :

o Very few of the published methods have actually been tested.

o Fewer arc in practical usa.

o Hence, there is no clear <demonstration that formal projcct

sclection methods are advantagceous.

o Subjective judgements result in hidden biascs in the modols.

o Models do not conform tc reality.

TECIINOLOGICAL FORECASTING

In this secssion Dr. Taylor provided an overview of scveral
categorics of technological forecasting techniques, together with
examples. The techniques considercd were :

o Use of expert opinion (-~ _z. the Delphi technique).

o Trend extrapclation methods (c.g. single parameter, compound
paramcter, cnvelope curves, substitution theory, analogies and
leading indicators, and correlation / regression/ analysis).

o Normative (goal oriented) forccasting, including the use of
morphological analysis and relevance recs.

o Dynamic modeling (as uscd in The Limits to Growth).

o Monitoring (for signs of the adoption of new technologies).

o The use of cross-impact analysis and scenarios,

The role of tcchnological forecasting techniques as an aid to
conducting feasibility studics was discusscd. This dealt not only
with the t-chnologics of direct use in the study but also with the
effects of changing technologies in one sector or the markets for

producte of another sector. :
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The session included an cxercise on trend extrapolation applicd
the size of oil tankers. After making an initial projection based on
historic aatan, foctors that could limit the size of tankers werc
congidercd, causing changes in estimates.. This exercisc preovided nn
example of the importance of fully evaluating the "environment' in

which a forceast is mada.

_. .CONSIDERVTIONS IN THE S<L .CTION OF ..PPROPRIATE
TECHNOLOGY PROJECTS

The sessinn wns opencd by Dr, Black with a demonstration of the
impreeiscness of the term Mappropriate tcchnology'". A 'modestly firm:
derinition of appropriate technology, bascd on criteria set by "wise"
d.velopment strategists who also understand technology, was sugpestce-.
This was : good cngincering applicd in accordance with wisc develop=
ment criteria. It was then suggested that wise development planners
in developing countries would agrec on certain devolopment principlus
or criteria. Then, by taking a cuople of these, the necd to encouragc
linkages betwecn advanced and lower-level technologies, and the need
to nove toward intcgration into the world cconomy, it was shown how
such factors had cffects in five developing country case studics.
Another characteristic dcmonstrated by the cascs was the complexities
associated with what is "appropriate". This led to the conclusion that
anything less than a holistic approach to appropriate technology
development is likely to lead to a result somewhat .less than optimur.,

While recognizing that it is possible to examine existing cnvi-
ronments and identify instances where hardwarc development can aid the
poor in d:-veloping countries, it was noted that this placed oneself at
the mercy of the environment and events beyond one's control. On the
other hand,. it was suggested, that if one takes & holistic approach
to what is appropriate :tecanology, it would be possible to move from
a reactive modc to one that shapes national development in a much

more significant and "appropriate" fashion. It was recommende! that
this should be a consideration of research organizations in the
project selection. process,

12.
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BASIC FLCIOMIC CONCEPTS FOR DEVELOEMENT STUDIES
AD AN_ASSOCIATED PARTICIPANT ANALYSIS

First, the main categories of development project objectives, i.c.
cconomic growth, income redistribution, cmployment creation, self-
reliance (eg. reducing depencdency on stratezic imports), and social
needs (eg. health and clucation), were reviewed by Dr. Taylor. The
extent to which fulfillwment of these objectives can be evaluated
usin;; cconomic criteria, as opposed to requiring non-economic criteria,

was discussed,.

The use of cost-benefit analysis as the basis of development
project evaluation was outlined. This was followed by an cxplonation
of somc of the tochniques that car be used for valuating offects fer
which there is cither no market, or an imperfect market, leading to
the coucept of shadow prices. In addition, the nced to corrcct the

process for subsidics and taxes, in ccononic analysis, was cxplained.

Next, thc question of what effets to include as a part of the
project was discussed. Spillovers ( such as rown strcam cffects and
pollution) that should he included in an evaluation, werc distinguished
from sccondary or '"multiplicr type" cffects which are generally not
considercd to be admiesable as project benefits. However, the impor-

tance of multiplier effects on a regional economy was dcmonstrated.

Finally, cconcmic cvaluation criteria, such as the benefit-cost
ratio and net present worth werc discusscd, and the possibility of
choosing a "social" rate of discount (lower than the private rato)

was nientioned.

The use of these principles was demonstrated by a group analysis
of cnse studies taken from a land reclamation project in Thailand.
Thes> casc studies werc minor projeccim associated with the main rce
clamation project, and were used to d.monstrate both the financial
and cconomic analysis methods that could be used to evaluate such
projects. The participants considered the appropriatencss of the
methods used, and also identified factors not considered in the orig-

inal study that might be significant.
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SHADOY PRICES AND THEIR APPLICATION IN INDONESI..

The lecture was presented in the first workshop by Mr.
Salim Siajgian, and in the second workshop by Mr. Djarot Siwijatmo,

both of the Mconagement Institute, University of Indonesia,.

Shacow prices are the corrected valuc of the market prices ¢
are the certain production factors or a certain product or service.
In the shadow price are included the sociol opportunity costs of
the said product or service. Shadow pricing arc usually applied
in the economic analysis of big or government projects, to know

the real value of the projuct for society or the naticnal ecconomy.

Examples of the use of shadow pricing in the calculation of
capital investment, the rate of wages of unskilled labor an.!

foreign exchange were prescnted.

14
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IMPLICATIONS OF MANAGEMENT FOR PROJECT FEASIBILITY STUDIES

Dr. Black openecd the session by noting that comprehensive
feasibility studics wcnld include a section that cxamined the proposed
management for a project. Key functional arceas that should be covered

include planning, orgarization, control, and evaluation.

Does, the project need a continuing planning activity ? How docs
the project planning function fit into the overall project managcment
structurc and within this arrangement czn it logically achieve the

results decsired of the function ?.

Wren examining a potentinl project's organization some key quas-
tions which should be asked include the following. Is the organiza-
tional structure defined ?, Is the span of control reasonable ?

Doos, onec person have cwerall project responsibility and corresponding
authority ? Do the management procedures allow for delegation of
authority ? Are the functiors of the organization's positions defined ?
Ie the project management's relationship with authorities higher in
the organization defined ? Have fiscal policies and procedurcs been
established ? Have personnel policies and procedures, including
recruitment methods, beon yet ? Have tochnical procedures becn
defined ? Have bidding and contracting procedures for resource pro=
curement and allocation been determined ? Have procedures for inter=
agoncy coordination been ;et ? Have procedures for project handove:
been established ? Has the management information system linking the

project to higher authorities been described.

Some key questions noted for examining the design for a project's
control system included the following. Do project control instruments
such as PERT and CPM e¢xist ? Have information requirements been
determined ? Havo‘sourcea of neceded information been identified ?
Have procedures for collecting, storing, and retrieving data been
established ? Has thc overall management information system been
described ? Does the project crganization have the flexability and
authority to bring the project back under control should deviations

from the plan occur ?



Questions which should be asked when examining the design for
a projects evaluation were listed as including the following., Are
project objectives stated in measurable terms ? Has an evaluation
plan been prepared for both formative and summative evaluations ?
Has the data collection mechanism for colleeting nceded evaluative

data been described ?.

After discussing these nanagemnent design related questions,
the participants wero asked to analyze the management aspects of a
case study of an Indoncsian transmigration project. The participants
offered many constructive suggestions as to how the original project

management design could have been improved.

DEVELOPMENT PROJECT FEASIBILITY STUDY In INDONESIA :
The Case of the Nuclcus LEstate and Smallholder (NES) Projcet

Dr, Rachmat Subiapradja put to the fore that the Nuclous
Estate and Smallholder (NES) Project is a synthosis betwoen smalle
holders estates and state estates which will benefit each other.
The objective of tho project are twofold : (1) from the economic
point : to develop the ostates, and (2) from the socio-oconomic point:
the strong should help the werk. To each smallholder is allotted
2 ha of land, which should be planted with cstatc crops, 1 ha for
foodcrops and 1/4 ha for a housc and other plants. Tho management
of the project, the production, proccssing and marketing of thc cstate
orops are the responsibilities of the nuclcus estate (= the state
vstate), whereas tho supply of labour come from the smallholders.
During the first threc Years credits are given to the smallholders
by the nucleus estate, to build their houses and the planting of food
and vstate crops., For rubber for inetance, the time is 20 years,

with a grace poriod of 6 = 7 years, and a rate of interest of 10 %.
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The smallholders roeturn their credits in the form of supplying the
nucleus cstate with 10-20 % of their cropse The rest are sold to
the nucleus estate, which become an income for the smallholders.
The nuclcus ecta%e is obliged to buy the crops with the highesat

market price.

It is cmphasized that the NES Project is an investment project
which is expectecd to give returns. Therefore economic and financial
analysis are applicd in the feasibility study of tho project,

Result of a study in South Kalimantan, 10.000 hz of nucleus estate
and 5.000 smallholders shows that cconomic rate of return is 14,1 %
and IROR is 12,9 % for the smallholder, and 10.7 % for the nucleus

estate.

THE TECHNO~ECONOMIC FUNCTION IN RESEARCH INSTITUTE

The panel discussi.on was initiated with Dr. Taylor reviewing a
paper on the techno-econsmic function as an integrating mechanism in
research institute by J. Gordon Milliken of DRI. In the paper, it
was noted that the key function of a technu~economic unit within a
research institute was to facilitate the tranefer of technology.
Sub-functions, to facilitate this transfer, were described as includ-
ing market analysis; new technology promotional efforts; strengthening
relationships between industry and regearch; planning and evaluation
of research programs; providing consultancy services to industry in
the areas of production, inventory, personnel, finance, and marketing;
and establishing a documentation center to provide data to entrepre-

neurs.,

Dr. Black provice- examﬁles of how a techno-economic division
frew and developed within the Thailand Institute of Scientific and
Tochnological Resenrch notin~ the evolving nature of the functions

served by the division as it capabilities and the market evolved.

The participants joined in the discussion noting how the techno-

economic function could relate to research institutes in Indonesia.
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AGENDA FUR WORKSHOP
oH
TECHNO-ECONONIC FEASIBILITY STUDIZS
Jakarta, 23 June - 2 July 1980

Monday, 23 June

09.00 -~ 10.00 Openirg and introduction to workshop and
its objectives, overview of topics to be
covered and their interrelationships.

10,00 - 12.00 Introduction of the participants.
12,00 - 13.00 Lunc h.
13.00 - 14.30 Fundamentals of marketing.

14,30 - 15.30 Panel iscussion on ;arketing of rresearch
institute's services and results

15.30 - 16,00 B r o a k

16.00 17.30 Market research methods.

Tuesday, 24 June

08.30 - 10.30 The concept of the time-value of money
and discounting.

10,30 - 11.00 Br e a k

11.00 - 13.00 Discounting exercise
14.00 = 15.30 Market rescarch methods (continued)

15.30 - 16.00 B r e a k

16.00 - 17.30 Estimation of market size and structure

Wednesday, 25 June
08.30 - 10.30 Marketing exercise

10.30 - 11.00 B rea k
11,00 - 13,00 The innovation process

13,00 - 14,00 Lunch

14.00 - 15.00 The innovation process (continued)

Luhulima/Black/
Taylor

Taylor

Darobroto/
Gatoet Soedomo/
Black/Taylor

Taylor

Salim Siagian

Salim Siagian

Taylor

Taylor

Taylor

Black

Black



15.00 =~ 15.30 Introduction to project feasibility
studies

16.00 - 17.30 Introduction to project feasibility
studies ( continued )

Thursday, 26 Junec

08.30 - 09.30 Industrial project feasibility studies
09.30 - 10.30 Science and technology in Indonesia
10.30 - 1.00 Broeak

11.00 - 13,00 Industrial project feasibility studies
13400 = 14,00 Lunceh

14.00 « 15.30 Taxation as it affects industrial
projects in Indonesia
1530 - 16,00 B r e ak

16.00 - 17.30 Industrial project feasibility atudy
exercise

Friday, 27 June

08.30 = 1C.00 Industrial project feasibility study
exercise (continued)

10,00 = 11,30 Mothods used for dealinpg with risk and
uncertainty

11.30 = 13,00 Free Period
13.00 - 114'.00 L une h

14,00 = 15,00 Methods used for dealing with risk and
uncertainty ( cntinued )

15.00 - 15.30 Br e a k

15430 17.00 Rigk and uncertainty exercise

Saturday, 28 June
08.30 - 09.30 Summary on industrial project selection

09.30 = 10.30 Design & organization of feasibility
studies

1030 - 11,00 Br ea k
11.00 - 13,00 R & D project. selection.

- -

Taylor

Taylor

Sri Sundari

Chairman of LIPI

Sri Sundari

Sikuan Sutanto

Sri Sundari

Sri Sundari

Taylor

Taylor
Taylor

Taylor

Taylor
Black
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13.00 = 14,00 L unch

14,00 - 15,30 R & D project selection exercise

15.30 - 16.00 Br e a k

16.00 - 17,30 Technological forecasting

Monday, 30 Junec

08.30 - 10.30 Technological forecasting exercise

10.30 - 11.00 Br e ak

11.00 -~ 13.00 Consideration in selection of appropriate
technology projects

14,00 -~ 15.30 Basic economic concepts for development
project feasibility studies

15.30 - 16.00 Br e a k

16400 = 17.30 Shadow prices and their application in

Tuesday, 1 July

08.30 - 10.30
10,3C = 11.00
11,00 - 13,00
13,00 - 14,00
14,00 -~ 15.30
15.30 - 16.00
16.00 - 17.30

Indonesia

Implications of management for project
feasibility

Break

Implications of management for project
feasibility studies (continued)
Luncech

Group analysis of a development project
feasibility study

Break

Group analysis of a development project
feasibility study ( continued )

Wednesday, 2 July

08.30 - 10.30

10,30 - 11,00 °
11.00 - 13.00

13,00 - 14,00

The techno-economic function in research
inatitutes

Broak
Evaluation session and closing

Lunch

Black

Taylor

Taylar

Black

Taylor

Salim Siagian

Black

Black

Taylor

Taylior

Taylor/Blaek

Black/Luhulima



AGENDA FOR YORKSHOP
ON
TECHNO~ECONOMIC FEASIBILITY STUDILS
Jakarta, 3 July - 12 July 1980

Thu:sday, 3 July

09.00 - 10.00
10.00 - 12.00
12000 had 13.00
13.00 - 14,30
14,30 - 15,30
15.30 - 16.00
16.00 - 17.30
Friday, 4 July
08.30 - 10.3:
10.30 = 11,33
11.30 - 13,00
13.00 - 14.00
14,00 -~ 15,00
15.30 - 17.30

Opening and introduction to workshop and
its okjectives, overview of topics to be
cover:d and their interrelationships.
Introduction of the participants
Lurzh

Fundamentals of ~arketing

Pancl "iscussion nn r.arketing of research
institute's gservices and results .

Break

larket research methods

TL.:. concept of the time-value of money
ar” discounting.

Discountinp exercise

Free Period

Lunch
Discounting exercise (confinued)
Break

Market research moethods (continued)

Saturday, 5 July

08.30 -~ 10.30 Estimation of market size structure

10.30
11.00

12.30
13430
15.00

11.00
12430

13.30
15,00

15.30

Brecak
Marketing exercise

Lunch
The innovation process

Break

Luhulima/Black/
Taylor

Taylor

Roestamajah/
Gatoet Soedomo/
Black/Taylor

Taylor

Salim Siagian

Balim Siagian

Salim Siagian

Taylor

Taylor

Taylor

Blaek



15.30 = 17.30 The innovation process {continued)

Monday, 7 July

08.30 - 10.30 Introduction to finaneial analysis
‘ ~f projeat

11.00 - 13,00 Financial analysis of industrial
projecct

13.00 - 14,00 L un ¢ h

14.00 -~ 15.30 Financial analysis of industrial
project (continued)

1530 = 16,00 B r ¢ a k

16.00 = 17.30 Taxation as it affects industrial

project in Indonesia

Tuesday, 8 July

08.30 - 10.30 Financial analysis exercises

10.30 1100 Break

11.00 - 13,00 Financial analysis exercises

13400 - 14,00 L une¢h

14.00 - 15.30 Methods used for dealing with risk and
uncertainty

1530 = 16,00 Br e a k

16400 = 17.30 Risk and uncertainty exercises

Wednesday, 9 July

08.30 -~ 09.30 Summary on industrial projoct selection

09.30 = 10.30 Design & organization of feasibility
studies

10.30 - 11.00 Br e a k

11.00 - 13,00 R & D project selection

13.00 = 14,00 Lune¢h

Black

Taylor

Sri Sundari

Sri Sundari

Sikuan Sutanto

Sri Sundapi

Sri Sundari

Taylor

Taylor

Taylor

Taylor

Black



1""‘900 -
15.30 -
16.00 -

15.30 R & D project selection cxercise
16.00 Br e ak
17450 Technological forecasting

Thursaday, 10 July

08.30 - 10.30 Technol:gical forecasting cxercise

10.3C - 11,00 B r e a k

11.00 - 13.00 Consideration+ selection of appropriate
technology projects

3,00 - 14,00 Lun ¢nh

14.00 - 15.30 Basic .conomic concepts for development
project feasibility studies

15.3C -~ 16,00 B r ¢ a k

16.00 - 17.30 Shadow prices and their application in
Indonesia

Fridar, 11 July

08.30 - 10.00 Implications of management for projeet
feasibility Studics

10.00 ~ 11.30 Development project feasibility studies
in Indonesia

1.30'- 13.00 Freec Period

13.00 - 14,00 Lunch

14.00 - 15.30 Group analysis of a development projeet
feasibility stud;-

15.30 - 16.00 B r ¢ a k

16.00 - 17.30 Group analysis of a development projeet
feasibility study ( continued )

“aturda; 12 July

08.30 -~ 10.30 The techno-eoonomic function in research
institutes )

10.30 - 11.00 Br o a k

11,00 -~ 13,00 Evaluation session and closing

13.00 -~ 14,00 L unch

Black

Taylor

Taylor

Black

Taylor

Djarot Siwijatmo

Black

Rachmat
Subiapradja

Taylor

Taylor

Taylor/Black

Elack/Luhulima



Peserta ‘/idyaka:yuz-l'cniataran ven:elolaan l'enclitian dan I'ene enbap- an
: Studi Kelayakan Tek. c.-.Ekonomi I
Participants of Yorkshop.on Techno-Economic Feasibility Studies I

Jakarta, 23 Juni - 2 Juli 1980

Nama/Name Bidang/Field Jabaten/Position
Alamat/Address
2 3 4

— e ae

DEPARTEMEN PERINDUSTRIAN
Department of Industry

Anton Hadiono, Drs. , Political Science, International Kepala Sub Bagian Evaluasi Sosial Ekonomi
Relations. Badan Penclitian dan Pengembanzan Industzd
Departemen Perindustrian.

Chief, Scction of Social Economic Evalua-
tion, Industrial Regearch and Development
fgency, Depariment of Industry.

Jl. Proklamasi 56, Jakarta.

5. Abbas Ras rroduciion Hanagiang Analyst; Ro- Kepala Sub Bagian Pengumpulan dan Pengo:-
gional Industfrial De%éI%ﬁanf lahan Data, Badan Pcnelitian dan Pengembe:
Analyst, Income Oistribution and n Industri, Departemen Ferindustrian.
Employment Analyst. Chief, Data Collection and Anz2lysis Sec-
tion, In‘uztri.d toc_srch wad Uevrelopnent
Agency, Department of Industry.
Jl. Proklamasi 56, Jakarta.
Idi Soebroto, Ir. Textile Engincering, Spinning & Staf Badan Penelitian dan Pengembangan ln-
Weaving. dustri, Dcpartemen Perindustrian.
Staff Industrial Rescarch and Deveclopment
Agency, Department of Industry.
Jl. Proklazasi 56, Jakarta.
Victor K. Senobua, urs. Political Science, International Peneliti, 2adan Pcnclitian dan Pengenbangan

Relations. Industri, Ycpartemen Perindustrian.

’ Resecarch wer'iery, Incustrial Research o &
sevelopaent Agercy, Dcepartuent of Industry.
$il. Proklemasi 56, J-~vn1t
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Sutjipto, B.Sc.

llaman Abdul Rochmcn, Ir.

DEPARTEMEN PERTANIAN
Department of Agriculture

Hilmi Ridwan, Ir.

Suparno, M.Sc.

R.M. Napitupulu, Drs.

DEPARTEMEN PERTAMBANGAN

DAN ENERGI
Department of hines & Energy

Leather Technology

Metallurgy

Agro Economy

Fish Technolegy
Chemical Analysis
(Fish Processing)

Bconomics

Kasie Pengadaan/Gudang,

Balzi Penelitian Kulit, Lepartemen Perindustrian.

Leather Research Institute, Depertment cf
Industry.
Jl. Sckenandi 3, Y-gyakarta.

Xepala Seksi Pengendalian Mutu can hormalisasi,

Balai Desar Pengeibangan Industri Lozam dan
Mesin, Departcmen ierindustrian.

Quality Control & Standardization hanager,
detal Industrics Dcvelopment Centre,
Department of In'ustry.

J1l. Sangkuriang 12, Bandung,

Sekretaris Proyek Pcnelitian Hertikultura
Lembang, Departemen rertanian.

Secretary, liorticulture Research Froject
Lembang, Department of igriculture.
Lembang, Bondunz,

Staf Peneliti, Lembaga Fenelitian Tekneclosi
Ferikanen, Depertemen rFertanian.

ilesearch Staff, Rescarch Institute fur Fish
Technologsy, Department of azriculture.

Jl. K.S. Tubun, Palmerah, Jakorta.

Biro Fenanaman todal.

Sureau of Investuent

Secticn of Interprize Develcpment,
Department of Azriculture.

Jl. Inom 3Benjel 29, Jzkerta.

10. Kartiwa Sumadi
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10.

11.

12.

13.

Kartiwa Sumadi

Hirwan Effendi, Drs.

DEPARTEMEN H » N K 4 M
Departnent of Defence
end Security.

il. Hartun Sunjota

BADAN TENAGA ATOM NASIONAL
National iatomic Energy
fizency

Horyono arumbinnng, if.Sc.

finalytical Chenistry

Techno Economic of
Petroleun

Operation Research
(cost analysis)

Radiation Chemistry

fepcla Subsi Laboratorium dan Fisike, Pusat
Penrenbongan Tckncologi Mineral, Depertemen
Pertombanznn dan Encrri.

Chicf, Sub Division of the Chemical and
Fhysical Laborotory, tiinernsl Technalorny
vevelopnent Centre, Uepartment of Mines

on?! Enerry. Je Jind. fuditman 623 - Bandung.

Staf Tcaeliti Tekne Zk nomi, Fusnt Yengen-
banran Teknslosi Minynk lan Gos 3Buni
TLTRIG..SY, wepartemocn Fertarbancsn A-n
Ener-i.

Reseorch Staff Techne <e»nunic Group,
0il & Gas Techneloyy Ddevelonment Centre
"LENIG .5", Department of Mines and Ener-y.
Cipulir, Kcbayoran Lama - Jokarta

ruslitbon.; HOARKAN, Depertemen HoNKAI.
Defence uwesearch Centre, Departmont of
Defence and Sccurity.

Ponlck Labu, Jnkorto.

Dircktur Pusat Pen.cembanman Bahon iinterial
dan Instruncntosi, Ba‘lan Tenara ot n
linsi~nal.

Director, escnrch Cuntre for muclerr
l'aterinls and Instrumentaticn,

Nati-nal Ltonic Enery ..gency 2t Y- :-ya-
kerta.

Jl. Babersari 0.0. 2ox 8, ¥ -yakart-.

1L|‘. 1:0oh. l‘idwnn ®svsecssscessnase
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1k,

15.

16.

17-

18.

Moch. Ridwan, Dr

LEMBAGA ILMU PENGETAHUAN INDONESIA

Indonesian Institute of Sciences.
Afadlal, bDrs

Arridha Bachtizr, Dra,

Iranto, Ir.

Hariyanto Soetjiyo, Ir.

Chemistry

Political Science, East
Asian Studies,

Bussiness Lconomics

Enginecer in Charge for
Diffusion and commer-
cialization of X & D
Results.

Mining Exploration
Enginecring.

Yusut
birekturYAplikasi Isotop dan Radiasi
Pasar Jun'at, BATAN.
Director, Centre for the Application of
Isotopes and Radiation, National Atomic
Energy Agency. .
I'.0. Box 2, Kebayoran Lama, Jakarta.

Asisten Peneliti, Lembaga Researsh
Kebudayaan Nasional (LRKH~-LIF1)
Research Assistant, National Institute
for Cultural Studies, Indonesian
Institute of Sciences.

Jl. Taman Pejambon 3 , Jakecrta.

Staf Sekretariat Pimpinan LIPI,
Staff of the Secretariat, Indonesian
Institute of Sciences.

Jl. ierdeka Selatan 11, Jakarta.

Staf Lembaga Instrumentasi Nasional
(LIN-LIPI),

Staff, Tcchnical Coopcration, Kational
Institute for Instrumentation, Indonesian
Institute of Sciences.

Jl. Cisitu Sangkuriang, Bandung.

Kepala Laboratorium Bitumen FPcrminyakan
Lenbaga Gceologi dan Fertambangan
Hasional (LGPN-LIPI)

sdescarch orker, National Institutc of
Geology and lMining, Indonesian
Institute of Sciences.

dl. Cisitu Sangkuriang, Bandung.

19« Herminiatie....o......
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19.

20.

21,

22.

23.

Herminiati, EA.

Kersanah, B.Sc.

-Kreshna Amurwabumi, Drs.

Nazir Har janto, Drs.

Sri Rahadi, Ir.

Docunentation and Information
Services on Standardization

Financial Mznageacnt

Non Destructive Testing

Geography, Information on
S & T Potential

Technical Physics

Staf, Proyck Pengembrngan Sistem lNasio-
nal Standardirasi, Lembaga Ilmu Pengeta-
huan Indonesia (LIFI).

Heac, Technical Scrvices, Froject for
the bevelopment of isational Standardi-
zatioa Systcm, Inconcsian Institute of
Scicnces.

Jl. Gatot subroto, Jakarta.

Staf, R & D nanageuent, Lembaga Iliu
Pengetahuan Indonesia.

Staff, R & D Manageucent, Indonusian
Institute of Scicnces.

Jdl. Gztot Subroto, Jakarta.

Keprla Pusat T'cnelitian Tepat Guna,
Lembaga Fisika Hasional - LIFI

Head, Appropriate Technclogy Research
Centre, lotional Institute of Sciences.
Jl. Cisitu fngkurigag - Poaduag-.

Kepala 3asiza Koordinasi Ilnigh, Biro
Koordinasi dan Kebijoksanaan Ilmiah,
Lembaga Ilmu Pengetahuan Indonesia.
Head, Division of Scienc: Coordinztion,
Burcau of Coordination and Science Po-
licy, Indonesian Institute of Scicnces.
Jl. Gotot Subroto, Jakarta.

Staf, Lembaga Elcktroteknilka Nasionnl-
LIPI.
Staff, Notional Iastitute for Elcctro-

technique, Indonesian Institute of
Scicnces.

Jl. Sawunggaling 14, Bandung.

24. Socdibyo, UI‘S. csse00esasance
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Systen Anelysis/Economic

1 2 3 4
24, Soedibyo, Ors, General Economic Staf, Deputi Ketua LIPI Bidang Teknologi
‘ Lembaga Ilmu Pengetahuan Indonesia.
Staff, Deputy Chairman for Technology,
Indonesian Institute of Sciences.
Jl. Teuku Cik Ditiro 43, Jakarta.
25. Sumini, A.S, Dra. Social Pgychology Staf, Deputi Ketua LIPI Bidang Teknologi
Lembaga Ilmu Pengetahuan Indoncsia.
Staff, Deputy Chairman for Technology,
Indonesian Institute of Sciences.
Jl. Teuku Cik Ditiro 43 Jakarta.
26. Yusuf, Ir. liineral Proccssing Kepala Pusat Penelitian hetalurgi
Metallurgy Ekstraktip, Lembaga Metalurgi Naeional
LIPI.
Heai, Extractive Metallr- =y Division,
National Institute for k. - TEY,
Indonesian Institute of .. S.
Jl. Cisitu Sangkuriang, Banauag.
LEMBAGA PENERBANGAN DAN ANTARIKSA
NASIONAL .
National Institute of Aeronautics
and Space.
27. Alfred Sitindjak System hnolysis Pemimpin Proyek Pengkajian Perkembangan
Kema juan Dirgantara, LAPAN.
Manager, Aerospace Studies Project,
National Institute of Acronautics and
Space.
Jl. Pemuda Persil 1, Jakarta.
28. Sakti Sitindjak

Staf Peneliti Proyck Pengkajian Per-

“kembangan Kenajuan Dirgantara, LAP.N.

Rescarch Staff, Aeraspace Studies Prejoot
National Institute of Acronauatics and
Space. ’

Jl. Pemuda Persil 1, Jakarta.

§



Jakarta, 3-12 July 1980

No. Nama/Name Bidang/Field Jabatan / Position
/ am idang/Fie Alamat / iddress
1 2 3 —— . o
LEMBAGA IIMU PENGETAHUAN
IDORESTA  —
Indonesian Institute of
Sciences.
1. | Abdul Hakim, Drs, = Plant Biology Staf Sekretariat Program MAB Indonesia
=~ Ecology Lembaga Ilmu Pengetahuan Indonesia,
Staff, Secret~riat of The Program Man and
Biosphere (MAB) Indonesia, Indonesian Institute of
Sciences,
J1. Jenderal Gatot Subroto, Jekarta,
2. | Dipo Alam, Drs. = Organic Chemistry Staf, Deputi Ketua LIPT Bidang Teknologi
Staff, Deputy Chairmen for Technology, Indonesian
Institute of Sciences.,
J1l. Teuku Cik Ditiro L3, Jakarta,
3. Ibrahim Ambong, Drs. Social & Political Science asisten Peneliti, Lembaga Research Kebudayaan
Nasional (LRKN - LIPI)
Research Assistant, Nationa} Institute for Cultural
Studies, Indonesian Institute of Sciences,
J1l. Taman Pejambon 3, Jakarta.
L. Muhiddin, Drs, General Economics Staf R & D Management, Lembaga Ilmu Pengetahuan

Indonesia

Staff, R& D Management, Indonesian Institute of
Sciences.
Jl. Gatot Subroto, Jakartz,

50 S. Chr. MulenO, Drs..........tno'..




1 2 3 L
5. S. Chr, Muljono, Drs. = Public Management Kepala Biro Keuangan, Lemb2ga Ilmu Pengetahuan
- Managgment Techniques Indonesia.

Head, Bureau of Finance, Indonesian Institute
of Sciences,
J1. Gatot Subroto, Jakarta.

6. | Rachmadi Ambyah, Ir, Mining Engineering Kepala Pusat Pertambangan, Lembaga Geologi
dan Periambangan Nasional (LGPN-LIPI).
Research Worker and Chief, Mining Engineering
Centre National.Institute of Geology & Mining,
Indonesian Instihite of Sciences.
J1l. Cisitu Sangl wleng, Bonda |

Te Soefjan Tsauri, Drs.,M.Sc. Chemistry Asisten Direktur, Urusan Pengembangan, Lembaga
Kimia Nasional ( LKN~LIPI ).
Assitant Director for Development, National
‘nztitute for Chemistry, Indonesian Institute
of Sciences.
Jl. Cisitu, Sangkuriang, Bandung.

8. | Sjarief Husen, Ir. Indusirial Engineering csisten Peneliti, Lenbnga Instrurentasi Nasio-
n2l ( LIN-LIPI )
Staff, Technienl Cooper~tion Division,
National Institute for Instrumentat_on,
Indonesian Institute of Sciences.
J1l. Sangkuriang, Bandung.

9. | Sukarno, Dr. Marine Bidogy

Asisten Direktur Urusan Ilmiah, Lembaga Ose -
anclogi Nasional - LIPI.

dAssistant Director for Research, National
Institute of Oceanology, Indonesian Institute
of Sciences.

Jl. Pasir Putih 1, .incol Timur, Jakarta.

10s SUPrapPto eecescecescses
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10.

11,

12,

4 13.

1&.

Suprapto

DEPARTEMEN PERINDUSTRIAN
Department of Industry

K. Bzngun

Djumarman, Ir.

David Soegiantoro, Drs. Apth,

Robiatun, Ir.

Chemical Technology

Economics
Agricultural Product

Technology

Pharmacigt

Technology of Annual Crops

Staf, Proyek Pengembangen Sistem Nasional
Standarisasi, Lembaga Ilma Pengetahuan Indone-
sia,

Staff, Project for Development of National
Standardization System, Indonesian Institute
of Sciences.

Jl. Gatot Subroto, Jakarta,

Kepala Bagian Tata Usahza, Balai Besar Pengem-
bangan Industri Logam, Departemen Perindustri-
an.

Head, General Servica Division, Metal
Industries Development Centre, Department

of Industry.

J1. Sangkuriang 12, Bandung.

Kepala Bagian Dinas Penelitian dan Pengujian,
Balai Penelitian Industri, Departemen Perin-
dustrian,

Chief, Division of Research and Testing,
Industrial Research Institute, Department
of Industry,

J1. Karanganyar 55, Jakarta,

Koe:r Yinator Pencegahan Pencemaran Industri
Kulit, Balai Penelitian Kulit, Departemen
Perindustrian,

The Coordinator of Waste Water Treatment of
Leather Industries, Leather Research Institute
» Department of Tndustry.

J1. Sokonandi 3, Yogyakarta,

Staf Peneliti, Balai Fenelitian Industri,
Departemen Perindustrian,

Research Staff, Industrial Rezearch Institute,
Depzrtment of Industry.

J1. Keranganyar 55, Jakarta.
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3
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15.

16.

17.

18,

Roeswan Roesli, Ir.

ARTEMEN H ANEK A M
Department of Defence and
Security.

Dmis [Ldnan’ M- Sc .

DEPARTEMEN PERHUBUNGAN

| Department or Communication

Maruli H, Siahaan, Drs.

DEPARTEMEN TANTAN
Departnent of Agriculture’

Budhoyo Sukotjo, Ir.

Electrical Enginéering

Food Technology
R & D Management

Finance, Economics

Agranomy

Kepala Sub Bidang Evaluasi Pola dan Struk -
tural Industri Dasar, Badan Penelitian dan
Pengembangan Industri, Departemen Perindug-
trian.

Section Chief of Pattern & Structure Evalua-
tion, Industrial Research & Development
Agency, Department of Industry.

Jl. Proklamasi 56, Jakarta,

Kepala Dinas Litbang, Puslitbang HANKAM,
Departemen HANKAM.

Chief, R & D Division, Defence Research
Centre, Department of Defence and Security.
Pondok Labu, Jakarta.

Kepala Bagian Laporan ijan Dokumentasi,
Badan Litbang Perhubungan, Departemen Perhu-
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