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PREFACE 

The Works,)op on Ethanol as an Alternative Source of Fuels, held 
in Jakarta, Indonesia, January 14-21, 1981, reviewed Indonesian 
government plans for a rural pilot plant to produce alcohol fuel from 
root crops. Workshop participants included scientists, engineers, 
economists, and administrators. 

Indonesia's Agency for Development and Application of Technology 
(BPPT), the Indonesian sponsoring organization, invited'the Board on 
science and Technology for International Development (BOSTID) to 
jointly sponsor the meeting and provide a counterpart group of 
specialists, BOSTID participation was made possible through a 3-year 
cooperative project s yonsored by a science and technology loan 
program from the U.S. Agency for International Development (AID)  to 
the Government of Indonesia. The project calls for 2-3 annual 
activities such as workshops or provision of small advisory groups. 

This report was prepared by BOSTID staff and was reviewed by the 
chairman of the BOSTID participants and the chairman of the 
Indonesian worksiqop organizing committee. 
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INTRODUCTION 

Indonesia's Ministry of Research and Technoloay has asked the 
Agency for Development and Application of Technologv (Radan 
Pangkajian dan Penarapan Teknologi, or BPPT) to develop a pilot plant 
for the production of alcohol fuel, T h i s  project is related to a 
broad energy strategy that has been formulated in Indonesis, 

Although Indonesia is an oil exporter and a member of the 
Organization of Petroleum-Exporting Countries (OPEC), it is, 
nevertheless, a large, populous country that requires a great deal of  
cppital to finance its economic and social development, As a result, 
the Indonesian government is seeking to diversify its domestic energy 
sources as much as possible to sustain maximum oil exports. The 
national energy p o l i c i e s  stated in the current +:rear plan (REPELITA 
111) amplify these objectives: 

a .  To guarantee a continuous energy supply which meets national 
demands in both quality and quantity, at a reasonable price, 
to Renetate a well-distributed Increase in the standard of 
living of the Indonesian people and the achievement of a 
high economic growth rate. 

h. To guarantee that, apart from fulfilling national needs, the 
energy supply also provides export commodities in order to 
support the balance of payments. 

c.  To guarantee that the development of energy resources is 
accompanied by an efficient and wise management ~f a l i f e  
support environment structure in order to achieve a better 
qualiLv of life for the Indonesian people. 

d .  To make every effort to ensure that the overall supply and 
management of snergy resources increases the capability and 
strength of the Indcnesian peoplo to face the future. 



In discussing steps to be taken in achieving national energy 
objectives, the develo-pment plan specifically recommends that there 
should be "a reduction in t h e  domestic utilization of crude oil and 
the promotion of crude oil as a prime export commodity through an 
extensive diversification program that increases the utilization of 
other energy resources." 

~ndonesia's population is predominantly rural but is heavily 
concentrated on a few islands such as Java and Bali. For this 
reason, the government established a "transmigration" program to 
provide land on less densely settled islands such as Sumatra and 
Borneo to settlers who are willing to emigrate from crowded areas. 
However, the cost of the energy necessary to provide an 
infrastructure and develop new agricultural lands in the outlying 
islands is high because of transportation costs from the major 
commercial centers. 

Indonesian scientists and planners considering alternative 
energy sources and the needs of rural development have found the use 
of biomass resources of particular interest. IndonesLa is a tropical 
country with high rainfall and abundant biomass, including natural 
vegetation, crops, and crop residues. A variety of projects are now 
investigating how t5ese resources might be used in providing energy. 

ALCOHOL PRODUCTION TECHNOLOGIES 

Among the biomass energy alternatives under consideration is the 
production of alcohol from root crops. The technologies for 
producing alcohol through yeast fermentation of sugar are well known 
and adaptable to various levels of production and complexity. For 
root crops, the process essentially involves cleaning and pulverizing 
the feedstock, cooking she starch and perhaps using liquefaction 
enzymes to break down the long starch chains, converting starch to 
sugar with a saccharification enzyme, and fermenting the sugar to 
produce ethanol. 

Root crops have interesting possibilities for ethanol production 
in Indonesia. fndonssian farmers are expes;enced in growing crops 
such as sweet potato and cassava that do well in many of the areas 
where transmigration or other rural development projects are located; 
however, there are often major problems in marketing cassava and 
sweet potatoes in these areas. Sugar cane is also a good crop for 
alcohol production, of course, but is not generally grown by small 
fanners in Indonesia. Morever, Indonesia currently imports sugar to 
meet its domestic needs. 



A good deal of experience has been amassed in the use of ethanol 
as a fuel for internal combustion engine~,~particularly in ~razil and 
the United States. With modifications, spark ignition-type engines 
can operate entirely on alcohol fuel. However, mixing ethanol (at 
least 190  roof) with ~asoline has become a more widely used 
practice; mixtures of up to 20 percent alcohol with gasoline have 
Been used, and experience indicates that most automobiles run without 
carburetor adjustment on mixtures of 10 percent ethanol (provided the 
alcohol remains well above 190 proof). Ethanol can also be mixed 
with diesel fuel, although the technical factors are somewhat more 
complex. Thus it is technicallv feasible to use alcohol as fuel for 
automobiles, trucks, motorcycles, agricultural implements, 
zenerators, pumps, and other rural uses involving internal combustion 
engines. With approp5iate modifications for safety, alcohol mi~ht 
also be used for cooking and lighting. 

The production of ethanol from sugar or starch crops can be 
adapted to rural conditions. Indigenous fuels or perhaps even solar 
energy can be used for cooking and distillation. Some parts of the 
process in^ plant can be simplified or can be made using indigeaous 
materials, and certain stages of processing can be changed--settling 
tanks and filter presses can replace use of a centrifuge, for example. 

In relation to national energy strategy and rural develo'pment 
needs, Indonesian officials have developed a concept of building 
ethanol plants in transmigration areas with populations of 
4,000-5,000 families. The ethanol produced by these plants would be 
used locally for a var ie ty  of agriculturzl and transportation needs 
at for domestic purposes. Annual production for such plants might be 
on the order of 10 million liters, based on  rowing of sweet potatoes 
or cassava on the quarterhectare garden plot provided each family. 
This concept of small-scale alcohol production is aimed n o t  only at 
eaergy diversification hut also at the need to increase rural incomes 
by providing extra jobs and additio~al markets for farm products. 

PILOT ETHANOL PLANT 

The Minister of State for Research and Technolozy has 
established a National Alcohol Committee to examine the broad 
implications of alcohol fuel production, and has decided to build a 
pilot ethanol ~ l a n t  suitable for alcohol product ion i n  rural areas, 
thus providing Indonesia with technical ~ n 4  operational experience. 
The pilot project will be located in a transmigration area at Tulang 
Bawalg in Lampung province, southern Sumatra. Using sweet potato and 
cassava as feedstock, the plant will be designed for an annual 
production capacity of 5 million liters of ethanol. 



The BPPT, an Indonesian government agency chaired by the 
Minister of State for Research and Technology, is responsible Tor 
designing, constructing, and operating the 5 million liter per year 
pilot plent to be built with Indonesian fuzds. Some initial &%sign 
assistsnce was provided by a German f i r m ,  but the BPPT is drawing on 
the experience of other countries as well. Because a mechanism 
existed that permits BOSTID and Indonesia to cooperate on science and 
technology, and because of +he considerable U.S. experience with 
ethanol plants (mainly using grain as the feedstock), a workshop was 
planned to review the ethanol pilot plant project and to suggest ways 
in which it might be strengthened. 

The review of plans for the pilot plant project was intended to 
be broad in scope. BPPT had already collected much information and 
staff members had visited ethanol projects in several countries. me 
workshop provided an exceptional opportunity, however, to bring 
together the BPPT staff and members of the National Alcohol Team and 
representatives of other ministries and agencies that have an 
interest in the project or play some role in its implementation. 
Participation by the ROSTT3 group was intended not only to provide an 
exchange of experience but also to inject the perspective of outside 
views into the discussions. 

A number of complex, varied issues have implications for the 
pilot plant project. Naturally, the production capacity of the plant 
has implications fer design and construction, but it is not a figure 
that can be arrived at arbitrarily. It depends upofi a steady supply 
of feedstock, the ways the alcohol will be used, and the potential 
market for such uses. These uses of course, are inseparable from 
questions of agricultural practices, transport and marketing of 
crops, maintenance and repair of plant equipment, possible 
modification of machinery and equipment tha t  uses the fuel, pricing 
policies of food and petroleum fuels, and other equally important 
issues. 

The staff members of the BPPT concerned with the pilot plant 
project are fully aware of the complexity of the issues concerned and 
are anxious to make a careful examination of the nontechnological as 
well as the technological questions. The Indonesian participants in 
the workshop reflected this awareness, and expressed interest in 
possible workshop follow-up which is described in the next section. 

Given the formidable social and economic questions involved, and 
lack of experience with the specific technical problems, it would be 
relatively easy for the Indonesians to defer their own examination of 
the potential for production and use of zlcohol fuels. Tbe Minister 
of State for Research and Technology and the staff of the BPPT 
believe, however, that they must seize the opportunity to develop 
first-hand experience, strengthen their capability to analyze the 



relevant mu?tidisciplinary problems, and adapt experience and 
information from a wide variety of sources to the particular 
conditions and opportunities in Indonesia. 

Over time, the possibility of establishing a second pilot plant 
has arisen from financial assistance provided by the Japanese 
government. In addition, the U.S. Agency for International 
Develapment is supporting a program in Indonesia to investigate a 
variety of alternative energy technologies, and a small, 
laboratory-scale plant using sago as feedstock is planned for the 
program. 

Procurement related to construction of the first pilot plant at 
Tulang Bawang is scheduled to begin in April 1981 with the goal of 
beginning ethanol production at the end of 1982. 

FOLLOW-UP TO THE WORKSHOP 

The National Alcohol Committee's report on the potential for 
zlcohol fuel production in Indonesia, due by the end of 9981, will 
address some important issues related to policy matters such as 
alcohol price subsidies, economic i ?:sues related to the agricultural 
production of feedstock, and marketing issues. The BPPT staff 
working with the national camittee feel they would benefit from 
assistance in analyzing these complex issues, particularly in 
designing studies and determining the kinds of information required. 

;n discussing Indonesia's ongoin? activities with the alcohol 
project, BOSTTD staff and the ~ ~ ~ ~ D / I n d o n e s i a  Science and Technology 
Advisor William Littlewood agreed with BPPT that BOSTID would help 
ident<fy two advisors to help with the planning and analysis of 
economic and marketing issues for the national committee study. One 
advisor will make an initial visit to Indonesia in late May 1981 for 
a planning session. Both advisors will make a second visit in August 
or September to help review work in progress, and will make a third 
and final visit toward the end of 1981. It should be emphasized that 
the advisors will serve as resource persons and that the conclusions 
of the report will be entirely the responsibility of the National 
Alcohol Committee. 

The workshop may also contribute to another activity in BOSTID's 
cooperative program with Indonesia. In 1979, a Workshop on 



Technologies f o r  Increas ing Rural! P roduc t iv i ty  was he ld  with two 
primary ob jec t ives :  

1 To r a i s e  a g r i c u l t u r a l  p roduc t iv i ty  t o  t h e  l e v e l  a t  which a 
small  percentage cf f ami l i e s  can provide enough food and 
o t h e r  a g r i c u l t u r a l  praducts  for themselves and f o r  l a r g e  
numbers of nonfanning families a t  a h igher  level of p e t  
c a p i t a  consumption thari now preva i l s .  

2 To genera te  enough improvement i n  support of h igher  
a g r i c u l t u r a l  p r 0 d u c t i v l . t ~  and i n  o t h e r  p r o j e c t s  t o  absorb 
t h e  f ami l i e s  not d i r e c t l y  engaged i n  a g r i c u l t u r a l  production. 

It has been agreed t h a t  a follow-up workshop w i l l  focus on 
s p e c i f i c  p r o j e c t s  t h a t  can be implemented i n  se lec ted  v i l l a g e s  as a 
means of a s sess ing  t h e i r  f e a s i b i l i t y  and s u i t a b i l i t y  i n  achieving t h e  
two broad obiec t ives .  An Indofiesian workshop committee has now 
iCentified t h r e e  v i l l a g e s  i n  which p i l o t  p r o j e c t s  might be conducted, 
and d i scuss ions  are under way concerning p l a n s  f o r  the  second 
workshop which wou ld  o u t l i n e  specific projects and suggest  a plan of 
implementation. The p i l o t  ethanol plant  p r o j e c t  should be an 
important complement t o  this e f f o r t .  
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wardiman ~jojonegoro, Chairman 
Workshop Organizing Committee 

Assistant (Planning) to the Minister of State 
for Research and Tzchnology - .  
Resub1 ic of Indonesia 

t% bzhai L of the Orga:.izing Committee, I would like to welcome 
you to the Worksl~op on Ethanol as an Alternative Source of Flels. 

On December 11, 1978, an agreement between the governme:,cs of 
the United States of America and the ~epublic of ~ndonesia to 
cooperate in the field of science and technology deveLopment was 
signed by representatives of both countries. This workshop not only 
helps to realize the science and technology cooperation agreement, 
but also continues more chan a decade of cooperation. with the 
American scientific community through the National Academy of 
Sciences (NAS). The workshop topic selected is considered important 
by both Indonesia and the United Statet . On the occasion of Minister 
Habibie's visit to the United States, it was decided to hold the 
workshop in the framework of scientific cooperation. 

Today we are very happy that this workshop can take place in 
Jakarta and will open shortly. We are thankful to the American 
government, especially for the support provided by the U.S. Agency 
for InLrnational Development to the National Academy of Sciences, 
the foremost private scientific organization in the United States: to 
the BPP Teknologi; and to Minister Habihie for his full sponsorship 
and support. 

This workshop is organized by the Agency for Development and 
Application of Technology (BPP ~eknologi). It will address (1) 
problems that should be solved as soon as possible to realize the 



introduction of ethanol as an alternative fuel in Indonesia; ( 2 )  
studies that should be undertaken to facilitate expansion of supply 
and demand capacities; and ( 3 )  administrative efforts needed to 
support the alcohol program. The topic will be scrutinized from four 
points of view: ( 1 )  a%ricultuxe and agronomy, (2) technology and 
engineering, ( 3 )  economy, and ( 4 )  transmigration and social impacts. 

The workshop's program will also include studytours to the 
transmi~ration site in Lampung where the first pilot plant will be 
built, and to small sweet potato farms in ~uningan, West Java, where 
small farmers have succeeded in raising sweet potato with an average 
yield of 20 tons per hectare. 

This workshop is part of a national effort by the Indonesian 
government to stimulate the use of ethanol as a fuel in conjunction 
with the national energy policy aimed at diversifying energy 
sources. The objectives of the workshop are: 

o To provide a forum for exchange of knowledge and experience 
between scientists of both countries re~arding studies and 
experiments on the sources of production and use of alcohol 
as an alternative fcel and on energy farming to produce 
ethanol in transmigration areas from agricultural products, 
especially sweet potato 

o To dssess the relevance of suggested approaches to 
individual and institutional needs and problems 

o a s s e s s  studies related to the possibilities for ethanol 
production in Indonesia 

The Indonesian participants in this workshop, who total more 
than 40, are from the National Team on Alcohol, recently appointed by 
the Minister. This team consists of persons from various 
departments, universities, and scientific institutions. The eight 
participants from the NAS, coordinated by John Hurley, are from 
different universities, institutions, and companies. Particularly to 
this group of experts who are dona tin^ their time to the workshop, I 
would like to extend a hearty welcome to Indonesia. 



Elmer L. Gaden, Jr. , Chairman 
BOSTID Participants 

Department of Chemical Engineering 
Universitv of Vireinia - - - -  

- J  - 7 

United States of America 

It is both a privilege and an honor for me and my colleagues 
from the United Stares to visit your country and to examine with you 
the very vital question of alcohol as a potential fuel. 

It is a credit to the foresight and good sense of the Gover-~ment 
sf i5e Republic of Indonesia, and especially its technical community, 
that rather than resting in vour favorable position as a major 
petroleum producer, you are looking at alternatives to petroleum, 
which will not be as readily available in the future. 

Our task at this workshop is to work with you in every sense. 
We will offer you the benefit of our experience where we can, but, we 
will also learn from vou. f note that the structure of your ethanol 
fuel program gives the concern for social impacts equal place with 
the more obvious questions of agronomy, technology, and economics. 
More and more Americans are coming to recognize that technological 
developments that fail to meet the deeper needs of society are 
inherently flawed and unlikely to survive in the long tern. It is in 
this area that we especially seek exposure to your knowledge, wisdom, 
and patience. 

I want to thank you for all you have done to make us welcome and 
all that I know vou will do to make our visit productive and 
satisfying. 



Edward E. Masters 

U.S. Ambassa8or to the Republic of Indonesia 

It is a great pleasure to participate In the inauguration of 
this very important bilateral activity involving participants from 
Indonesia and the United States. 

The subject of alternative sources of energy--in this particular 
case ethanol--is one that is of great importance to all of us, and 
Indonesia is certainly to be commended for its foresight and 
initiazive, in particular under Dr. Habibie's leadership, in moving 
ahead so aggressively in finding alternative sources despite its own 
favorable energy situation. 

This is actual1;- the sixth workshop that has been held involving 
the U.S. National Academy of Sciences. Workshops have covered such 
fields as food and nutrition, industrial research, natural resources, 
technology for rural development, and now this very crucial field of 
alternative fuel resmrces. This workshop brings together some of 
the very best people in the technical fields, the university sector, 
government, and private industry from the United States to discuss 
with their Indonesian counterparts matters in which we have a mutual 
and a very important interest. This continues the tradition of 
cooperation between our two countries which goes back a long way and 
which both have found mutually beneficial. 

We are very pleased at this cooperation. We are also very happy 
that the science and technologv agreement, signed during 
Dr. Habibie's visit to Washington in December 1978, is being 
implemented so effectively and aggressivsly by both sides. T h i s  
agreement is not just a piece of paper, but is a living document that 
is being put into effect for the mutual benefit of the people and the 
government of both of our countries. 

The subject that you are.to consider is of great importance. I 
certainly wish you well, and I bope that this is a very successful 
conference and that there is csnrinued follow-up and cooperation 
between our two governments and between scisatists in both countries. 



B.J. Habibie 

Minister of State for Research and Technology 
Head, Agency for the Development and Application 
o f Techno 1 ogy 
Republic of Indonesia 

I am honored to have the opportunity to open this workshop and 
address you about Indonesia's ethanol project. Ethanol has attracted 
the interest of many countries, including Indonesia. 

During the next few days, we will conduct very open, informal 
discussions on problems concerning the development of ethanol in 
Indonesia. Although this workshop with its limited time cannot 
provide a comprehensive analysis of all the problems, a deeper 
insight will likely result that will benefit all of us. 

For my Indonesian scientist colleagues, I hope this workshop 
will stimulate further research and development on ethanol, in such 
areas as improving the sugar content of raw materials, using other 
raw materials instead of sweet potato or cassava, and assessing 
economic, social, and cultural impacts. This workshop will also 
expand the capabilities of our personnel in this area as a result of 
the exchange of knowledge and experience. 

A 

For my fellow scientists from either America (NAS) or other 
countries, this workshop will prvavide an overall description of 
Indonesia's ethanol problems, in particular the situation and 
condition of the future sites (transmigration areas) of the ethanol 
plants. This information will enable you tc support us in analyzing 
the prospects for ethanol in this country and to share more of your 
experience and R&D results with us and our guests from other 
countries. Informal and open discussions, combined with field trips 
to potential sites for ethanol production will facilitate closer 
personal contacts between us. 



As YOU know, the Indonesian Governmenz is presently embarked on 
a transmigration program aimed at dispersing the congested population 
of  Java to the less-populated islands, and increasing and equalizing 
the prosperity of the people. In othi!r words, transmigration is one 
way to increase the quality of life and the solfare of the Indonesian 
people by participating in int grated national development. 

Transmigrants receive money from the government to start their 
new lives, and it is hoped that after a year, they begin to improve 
their standard of living. If tbis is not the case, then we have only 
transferred poverty from Java to the outer islands; this must not 
happen. 

Because most of the transmigration areas are in remote and 
isolated locations, transmigrants have difficulty selling their 
a~ricultura? products, which are generally not saleable in the 
surrounding districts, because nearly all families cultivate the same 
crops. Seliing agricultural products to other villages or cities 
requires money for transportation, which is, of course, impossible 
for them. The only remaining solution is to sell through a jobber, 
resulting in a very low price for the products, although this is 
better thad letting the crops spoil. 

By locating simple ethanol plants in trapsmigration areas, 
farmers could sell their products at a reasonable price either as 
fuel or as ra.4 material to the plants through the Rural Cooperation 
Unit (KID). This wculd increase farmers' incomes and mean better 
income distribution, and would create new job opportunities in the 
area. 

INDONESIA AS AN OIL-EXPORTING COUNTRY 

As you are all aware, a recent OPEC meeting resulted in another 
increase in the price of oil. It is assumed that the price will 
continue to increase. 

Indonesia, with an economic growtb of 6-7 percent a year and a 
population growth of about 2.3 percent a year, requires substantial 
funds to finance its national development programs. Over the past 
few years, most of this money has come from crude oil export 
earnings. To maintain this flow of funds, we must take steps toward 
stabilizing the domestic use of oil fuels through conservation, 
diversification, etc. If such steps are not taken imediately and 
domestic fuel oil consumption continues to increase rapidly, we may 
see Indonesia change from an oil-exporting to an oil-importing 
country. This must be prevented. Crude oil should be exported to 



obtain funds needed to finance national development programs, and 
domestic fuel requirements sheald be fulfilled through 
diversification of energy resources, in particular the use of ethanol 
as an automotive fuel. Everr ethanol could become an export commodity 
should it become abundan'. 

K NERGY FARM1 NG 

Indonesia is endowed with a tropical climate and vast areas of 
potential agricultural landr ,  ideal conditions for developing ethanol 
production through energy farming. In doing so, many problems will 
arise ,  however, and we must study every aspect of these problems. 
Through a team I recently formed, study and research will focus on 
four sectors most involved in the development of biomass ethanol 
prc-duction: (1 )  agriculture and agronomy, (2) technology and 
engineering, ( 3 )  economy and marketing, and ( 4 )  transmigration and 
social impacts. 

From the agriculture/agronomy point of view, the problems 
encountered.wil1 concern the raw materials for ethanol production. 
In Indonesia, cassava and sweet potato are being considered in the 
first phase of the project. We must study these crops further. We 
know t h a t  cassava contains a cyanide acid in its outer layers that 
prevents attack by plant diseases. Sweet potato does lot have this 
shield and is more e a s i l y  infected. On the other hand, sweet potato 
can be harvested three times a year, but cassava only once. Studies 
must also be made of cultivation of these crops in order to increase 
their yields, and of thz po~sibilit~ of usin,c other raw materials, 
such as wood, which are abundant in Indonesia. 

From the technical and engineering points of view, we will study 
the techniques of ethanol production and of installation of ethanol 
plants in trsnsrnigration areas. Ethanol productio~ techniques are 
well known, but we must adapt them to local conditions. For maximum 
efficiency, we will not simply buy or copy ethanol plants already 
established in other countries. Indonesia must be able to make her 
own plants, even though in the early stages, we will be working with 
other countries. We must think seriously about developing a standard 
plant model as we intend to establish small plants with capacities of 
about 5,000-10,000 kiloliters per year in many regions. Bigger 
plants would cause problems in transporting raw materials, especially 
if cellulose were used. 

In addition to technical feasibility, is ethanol production 
economicsllv feasible? If not, why, and what steps must be taken? 
We must find out what kind of economic impacts are justified. We 



might conclude, for example, that while locating an ethanol plant in 
Java is not economically feasible because of the high distribution 
costs and the low price of oil fuels, an ethzr\ol program might be 
more feasible in outer regions, especially transmigration areas* 

Finally, the social impacts of an ethaaol production program 
must be carefully considered. Technology should serve mankind, and 
this program, in partscular, is conceived as a means of improving the 
lives of rural people, We must insure that it is carried out in a 
way that fits into their patterns of life and work in a positive and 
useful way. 

This workshop, then, will help begin exploration of these 
important topics, The ethanol pilot plant to be established at a 
transmigration site will provide further information on the problems 
involved and build experience in solving these ~roblems. We hope 
that the results of these efforts will expedite raising the quality 
of life of rural people and diversifying Indonesia's energy supply- 

Mr. Chairman, ladies and gentlemen, let me reemphasize our 
gratitude tt,.at you are  dlling to share your knowledge and experience 
v i t h  us in this important task, and our pleasure at the opportunity 
C LV - -3ke new friendships. I trust that pour deliberations will be 
fruitful, that our foreign friends will have a pleasant stay, and 
that the ideas raised at this meeting will play an important tole in 
developing approaches to the application of technology to economic 
and social development in Indonesia. 
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After the field trips, a final two days of meetings were held in 
Jakarta during which ~articipants discussed the alc~hol project in 
four working groups : (1 ) agriculture and agronomy, ( 2  1 technology 
and engineering, ( ? I  economy and mar%cting, and (4) transmigration 
and social impacts. Brief reports of the discussions of each group 
are provided. 

Following the final session of the workshop, Winister Habibie 
met with representatives of the BOSTID and Indonesian participants 
For a briefing on their views. He expressed the hope that there 
would be continuing cooperation as the project evolves and stressed 
his belief that it is important for Indonesian scientists, engineers, 
and administrators to get personal experience in the project and to 
be allowed to learn the practical lessons that ultimately lead to 
better understanding and capability. 




