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PREFACE 

From July 1979 to Apr i l  1984 , the U . S .  Na t iona l Research Counc i l  ( NRC ) , 
through i t s  Board on Science and Techno logy for Internationa l 
Deve lopment ( BOSTID ) ,  undertook a cooperat ive program with the Mini stry 
of  State for Res earch and Techno logy to as s is t  organizations of the 
government of  Indones ia in formulat ing e f fec t ive pol i c ie s  and programs 
for the use  of s c i ence and techno logy to improve the soc ia l  and 
economic cond i t ions of the Indones ian people . Th i s  program wa s funded 
by the U . S .  Agency for Internationa l Deve lopment through a sc ience and 
technology loan to the Indone s ian Ministry o f  State  for Research and 
Technology . Activitie s under taken were determined j ointly by that 
minis try ,  USAID off ic ial s ,  and NRC repre sentative s  dur ing discuss ions 
in Indones ia and the United States . 

These  activi t ies  were a cont inuat ion o f  the Nat iona l Re search 
Counc il's invo lvement wi th var ious Indone s ian scienti fic  
organizat ions . In  1968 a collaborative program was begun with the 
Indones ian Institute of Sciences  (LIPI ) involving a ser ies  of j oint 
workshops . 

• In 1968 a workshop on food po l icy resulted in s evera l key 
recommendations on a food and nationa l nutr ition pol i cy , which 
were incorporated in Indones ia's first 5-year economic 
deve lopment plan (REPELITA I) . A d i rect workshop outcome was a 
study by a j o int U . S . -Indones ian team of agr icultura l 
s c ient ists to formulate a plan for a nationa l agr icultura l  
research system , integrating univers ities , fie ld stations , and 
research institute s . 

• In 1971 a workshop on industria l and techno logica l research 
produced recommendations dea l ing with research organizations 
and management , technical  information , standardization , f i scal  
incentives , patents , sma l l-industry extens ion service s , and 
major indus trial s ectors  such as chemica ls,  pharmaceut icals , 
food , text i le s , and pul p and paper . 

• In 1972 a workshop on natura l resources was he ld to suggest 
pol ic ies and procedure s for strengthening the integrated 
planning and uti l ization of natura l resources and to suggest 
relevant and use ful  sc ient ific and technologica l inputs . 

i ii 
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Recommendat ions were submi t ted to Indones ia's Nat iona l 
Development P lanning Board for use in prepar ing the second 
5-year deve lopment  plan . Based on these  recommendat ions , 
Pres ident Suhar to es tab l ished a Commit tee on the Environment , 
and the Indonesian Armed Forces  held  a meet ing on secur i ty 
aspects  o f  natural resources and presented a report to the 
Indones ian securi ty counc i l . 

BOSTID began i t s  col laboration with the Indones ian Minis try of  
S tate  for Research and Techno logy (MSRT ) in 1978 .  The firs t ac t ivity  
was a fo l low-up workshop on  food pol icy to  eva luate progres s  made s ince 
the origina l  workshop in 1968 and to recommend fu ture po l ic ies  in l igh t 
of  new pr ior i t ies  and ac t iv i t ies . Then in 1979 a workshop on 
technology for increas ing rural  produc t ivi ty was he ld . Th is  act ivi ty 
set the s tage for future BOSTID/MSRT ac t iv i t ies  under the sc ience and 
techno logy loan agreement between USAID and the governmen t of Indone s ia .  

The ac t iv i t ies undertaken dur ing the per iod o f  the contrac t are 
l i s ted be low and are descr ibed in de tai l later in th i s  repor t . The 
maj or mee t ings supported under thi s  contract were : 

1 .  January 198 1 : Workshop on Ethano l as  an Al ternat ive Source o f  
Fue l s . (Workshop repor t issued ) .  Fo l l ow-up vis i t s  were arranged 
for BOSTID consul tants  Ot to Doer ing III , Profe ssor , Agricul tura l 
Economic s  Depar tment , Purdue Univer s i ty ,  and Luther T .  Wa l lace , 
Department of Agr icul tura l and Resource Economics , Univers i ty of  
Ca l i fornia a t  Berke ley , to advise  the Agency for the Assessment and 
Appl icat ion of Techno logy ( BPPT ) on the next phas e  of deve lopment 
o f  an e thano l a l cohol  pol icy as  we l l  as  on an agr icu l tural  sys tems 
approach for produc t ion of cassava , a feeds tock for making alcohol . 

2 .  June 1982 - June 1983 : U . S . - Indones ia Mar ine Sc ience Exchange 
Program .  A series  o f  vis i t s  were made b y  seven U . S .  mar ine 
s c ient i s t s  to mos t  of the ins t i tut ions in Indones ia that conduc t 
marine sc ience research . ( Summary repor t i s sued tha t inc ludes 
individua l trip  repor ts . )  

3 .  Oc tober 1982 : Workshop on Technology for I ncreas ing Rural  
Produc t iv i ty in Indones ia . (Workshop repor t issued . ) Th i s  was a 
fo l low-up to the workshop held  in  197 9 . 

4 .  November 1982 : Pane l Discuss ions on Sc ience and Techno logy 
Planning and Foreca s t ing for Indone s ia : Special  Empha s i s  on 
Manpower Deve lopment .  ( Proceedings o f  d is cus s ions issued . ) 

5 .  February 1983:  Workshop on S ingle-Ce l l  Protein .  (Workshop report 
i ssued . ) Th is  ac t iv i ty , he ld in Jakarta, fol lowed an ad hoc 
meet ing on the potent ial o f  s ingle-ce l l  protein organ ized in 
Washington , D . C . , for three BPPT s ta f f  members respons ible  for th i s  
proj ec t .  

6. February 1983 : Workshop on Sys tems Ana lys i s . (Workshop repor t  
i s sued . ) 

iv 
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7 .  Augus t  1983 : Workshop on Planning , Moni tor ing , and Evaluat ion o f  
Research and Techno logy i n  Indones ia . (Workshop report i s sued . )  
Th i s  ac t ivity , he ld in Indone s ia , fol lowed an ad hoc seminar on 
research and technology p lanning in the Uni ted States  organized in 
May 1983 for two senior Indones ian officials  whose respons ibi l i t ie s  
inc luded the coord inat ion and adminis trat ion of  research i n  
Indone s ia . 

8 .  Oc tober 1983 : Sympos ium on Potent ial  Indones ian-U . S . Col laborat ion 
in Sc ience and Technology . ( Sympo s ium report  is sued . ) 

In add i t ion to the mee t ings l is ted above , the fo l lowing ac t ivi t ies  
also  were under taken during th is  contrac t period : 

• A 1-year s tudy/ t ra ining program was designed and adminis tered 
for Panusunan S imanj untak , repor ter  for the Indones ia Times , at 
Iowa S tate  Univers i ty and Ames Labora tory/Energy and Minera l 
Resources Research Ins t i tute . 

• Arrangement s were made for the Nat iona l Science Documentat ion 
Center (PDIN )  to serve as d i stribut ion center for BOSTID 
report s  and other s c ient i fic materia l s  reques ted by Indones ian 
res ident s .  Th i s  new system was intended to s trengthen outreach 
to and increase  knowledge o f  the Indone s ian s c i ence and 
techno logy community . 

• Dr . Sy lvan Wittwer , Direc tor Emeri tus of  the Agr icul tural 
Experimenta l  S tat ion ,  Michigan S tate Univers i ty , vis i ted 
Indones ia to  give the keynote addres s  on July 25 , 1983 , at the 
Nat iona l Sympos ium on Food and Nutr i t ion organized by LIPI and 
to meet with officials  o f  var ious agr icul tural ins t i tutes . 

• Appointments were s chedu led for senior Indones ian offic ia l s  a t  
appropr iate ins t i tu t ions i n  the United States . 

• BOSTID s taff  served as  a source of informat ion and mater ia l for 
the U . S .  technical  advisor to the cha irman of BPPT . 

Th is  report  was prepared by Rose Bannigan who served as pr inc ipa l 
BOSTID s taff officer for the col labora t ive program with Indone s ia .  She 
was a s s i s ted by Ms . Carol Richmond , Admini s trat ive Secre tary . 
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INTRODUCTION 

Indones ia is  a country with a large popula t ion s pread over a vas t  
arch ipe lago . Its soc ial  and economic deve lopment opportunities and 
prob lems are proport iona tely large and complex and require sound and 
coordinated s c ience , techno logy , and research pol ic ies  and programs to 
make the mos t  e f fect ive use of the nat ion's sc ient i fi c  and technica l 
resources .  The formulat ion o f  po l icies and programs must be done by the 
relevant agenc ies  of the government of  Indones ia , but the cons iderat ion 
of  pos s ib le a l ternat ives , the exper ience of  po l ic ies  and programs that  
have been tried  e l s ewhere , and the  views of  spec ia l i s t s  on  particular 
topics  can s trengthen the formulat ion proce s s . A valuab le mechani sm 
for adding perspec t ive to po l icy formulat ion and program planning is  to  
e s t ab l i sh coopera tive l inks wi th a broad ly based , national-leve l  
sc ient i f ic and technologica l  ins t i tut ion wi th wide pol icy and program 
experience in bo th deve loped and developing countr ies . 

Such a l ink was e s tab l i shed in 19 79 , when a 5-year science and 
techno logy loan was provided to the government o f  Indones ia by the U . S .  
Agency for Internat iona l Deve lopment (USAID ) .  The ma in purpose o f  th i s  
cooperat ive venture was to strengthen the capacity o f  Indones ia's 
scient i fic  and technological  agenc ies to contr ibute to: 

• Solutions o f  nationa l deve lopment prob lems 
• Creat ion of  long-term l inkages  wi th U . S .  scientific 

organizat ions and institutions 
• Greater awarenes s  of  the potentia l and actua l role  o f  s c ience 

and techno logy in ach ieving soc ial  and economic objectives . 

Under tha t agreement , the minister o f  state for res earch and 
techno logy , who is respons ib le  for the formulation and coord ination o f  
government pol icy in research and technology and its appl icat ion t o  
nat iona l deve lopment i n  I ndone s ia invi ted the Nationa l Re search Counc i l  
( NRC ),  through i t s  Board o n  Science and Technology for Internat iona l 
Deve lopment ( BOSTID ) ,  to coopera te in planning a s et of  j o int activ i t ies  
to as s i s t  him in carrying out this  task . 

The contract , in the total  amount of  $630 , 000 , became e ffect ive 
July 1 ,  19 7 9 . I t  s t ipulated tha t under the guidance o f  a proj ec t 
s teering commi t tee , approxima te ly eigh t separate activi t ies  would be 
s cheduled . The ac t iv i t ies  would genera l l y  be held in Indones ia and 

- 1 -
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w�uld inc lude workshops , s eminars ,  j oint s tudies , and advis ory groups . 
In the planning and conduc t o f  the ac t ivities , the NRC was asked to 
maintain c lose l iaison with the Indones ian project  coordinator and the 
sc ience and technology officer des ignated by USAID and the Indones ian 
government .  

Due to s taff  changes in the Minis try o f  S tate for Research and 
Technology , a s teering commi t tee was never e s tab l ished . Continual 
overs ight  was mainta ined , however ,  by both the minis try and by BOSTID 
through wri t ten and ora l  reports  to BOSTID members and by their  partici­
pat ion in  s pec i f ic act ivities . Several program development visits  were 
made to Indones ia by BOSTID s taff  to des ign and arrange deta i l s  of the 
planned ac t ivities . 

The fol lowing s ec tions o f  this  report provide more detail ed 
summaries of  the e ight princ ipal ac t ivi t ies  carried out through the 
contrac t wi th BOSTID ,  as we l l  as related fo l low-up ac t iv i t ies , and give. 
informa t ion on program par t ic ipants and relevant repor t s . 
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MAJOR ACTIVITIE S 

1 .  WORKSHOP ON ETHANOL AS AN ALTERNATIVE SOURCE OF FUEL 

Background 

Indones ia's Minis try of State  for Research and Techno logy asked the 
Agency for the Asses sment and App l ication of Techno logy (BPPT) to 
deve lop a p i lot p lant for the produc t ion o f  a lcoho l fuel . Th i s  proj ect 
is  re lated to a broad energy strategy that has been formulated in 
Indonesia . Although Indone s ia i s  an o i l  exporter and a member of the 
Organization o f  Petroleum-Exporting Countries (OPEC) , it is neverthe less  
a large , populous country that require s a great dea l of  capita l to 
finance its economic and social development . As a result , the Indo­
nes ian government is seeking to d ivers i fy its domestic energy source s 
as much as pos s ib l e  to sus tain maximum o i l  exports . 

· Indonesia's population i s  predominantly rura l but i s  heavi ly con­
centrated on a few is lands such as Java and Ba l i .  For this reason , the 
government estab l i shed a "transmigration" program to provide land on 
less  dense ly settled is lands such as Sumatra and Borneo to settlers who 
are wi l l ing to emigrate from crowded areas . However,  the cost o f  the 
energy necessary to provide an infrastructure and deve lop new agricul­
tural  lands in the outlying i s l ands i s  high becaus e of transportation 
costs from the maj or commercial centers . 

Indones ian s c ient i sts and p lanners cons idering alternative energy 
sources  and the needs o f  rura l deve lopment have found the use of b iomas s 
resources of  particular interes t .  Among the biomas s energy alternatives 
under cons ideration i s  the production of  a lcohol from root crops . Root 
crops have interesting pos s ib i l ities for ethano l production in Indo­
nes ia . Indones ian farmers are experienced in growing crops such as 
cas sava and sweet potato that do we l l  in many o f  the areas where trans­
migration or other rura l deve lopment proj ects are located; however, 
there are often maj or prob lems in marketing cas sava and sweet potatoes 
in the s e  areas . 

The minis ter o f  state for research and techno logy has estab l ished a 
Nationa l Al coho l Committee to examine the broad impl ications o f  a lcoho l 
fue l production and has decided to bui ld a p i lot e thano l plant suitab le 
for a lcoho l produc t ion in rura l areas , thus provid ing Indone s i a  wi th 
technical  and operationa l experience . The pi lot proj ect wi l l  be located 

- 3 -
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in a t ransmigration area at  Tulang Bawang in Lampung province , s outhern 
Suma tra , us ing cas sava and swee t po tato as feeds tock . The BPPT , cha ired 
by the minis ter , was given respons ib i l i ty for des igning , con s truc t ing , 
and opera t ing the 5-mi l l ion l i ter/year pilot  p lant , to be bui l t  wi th 
Indones ian funds . In view o f  the cons iderab le U . S .  exper ience with 
e thanol plant s  (ma inly us ing grain a s  the feeds tock) , BOSTID was asked 
to organize a workshop to review the e thanol pilot  p lant projec t and 
sugges t  ways in which i t  could be strengthened . 

Ac t ivity Summary 

The Workshop on E thano l as an Alternat ive Source of Fue l , was held in 
Indones ia , January 14- 2 1 , 198 1 .  The workshop began with a day in 
Jakarta dur ing which Indones ian partic ipan t s  gave presentat ions on the 
background and obj ectives of the pi lot plant proj ect , and BOSTID par­
t ic ipants provided a brief  overview of the state of the art in alcoho l 
production and the impor tant i s sues  and questions related to the p i lot  
projec t .  Four days o f  field  vis its fo l lowed , includ ing a 2-day tr ip to  
the Tulang Bawang transmigration area , s ite o f  the pi lot p lant , and a 
2-day vis i t  to Kuningan in wes t-central  Java to observe agricul tura l 
practices , e special ly sweet potato cultivation . Key Indones ian partic i­
pants in the workshop took part in the f ield trips , which provided a 
va luable  opportunity for in forma l interaction between the two groups . 

After the field  tr ips , a f ina l 2 days of  meetings were he ld in 
Jakarta during wh ich participants discus sed the a lcohol proj ect in four 
work ing groups : ( 1) agr iculture and agronomy , ( 2 ) techno logy and 
engineer ing , (3) economy and marketing , and (4) transmigration and 
social  impac ts . 

Fol lowing the workshop , two consultants were recrui ted to  as s is t  
the Indones ians with the deve lopment o f  th i s  activity . Dr . Otto C .  
Doer ing I I I , Professor , Agr icultura l Economics Department , Purdue 
Univers i ty ,  was asked to make severa l return tr ips  to Indones ia in order 
to  (1) vis it areas for proposed e thanol generation in Indones ia and 
assemb le informat ion on the agricul tura l imp l icat ions of the need for 
root-crop feedstock for the p lants and on uti l ization and marketing 
i s sues , and ( 2 ) as s i s t  wi th the des ign of economic and marke t ing s tud ies  
by the  Indones ian government on  both the production and use  of  ethanol 
as an a l ternative fuel . I n  May 1982 , Dr. Luther T .  Wa l lace , Department 
o f  Agr icu l tura l and Re source Economics ,  Univers ity of C a l i fornia at 
Berke ley , accompanied Dr . Doering . H i s  ma in contr ibution was to stres s 
the importance of  and as s is t  with a systems approach for having a con­
s tant supp ly of  root crops avai lable  as feedstock a s  we l l  as to a s s ist  
the Indones ians with the  f ina l draft  o f  the  report to the Nationa l 
Alcoho l Commi ttee . 

A summary report was i s sued cover ing th is  ac t ivity . 
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2 .  U . S . -INDONESIA MARINE SCIENCE EXCHANGE PROGRAM , 1982-1983 

Background 

Indones ia ' s minister  of s tate  for research and technology, Dr . B .  J .  
Habib ie , has g iven high pr iori ty to deve loping a mar ine s c ience capa­
b i l i ty in Indones ia because of the large rol e  that  mar ine resource s  
(pe troleum , metals , fisheries , tour ism, etc . ) p lay i n  the Indones ian 
economy and l i fe-s tyle . This role  wi l l  expand even further as  Indones ia 
exploits  its new 200-mile  exc lusive economic zone . Th is zone adds the 
resources of over 6 mi l l ion square kilome ters of ocean to tha t a lready 
under Indones ian contro l . 

In  January 1982 the Nat iona l Sc ience Founda t ion s ponsored a workshop 
in Indones ia on potential  U . S . -Indones ian cooperat ive mar ine sc ience 
research . One of  the j o int  recommendat ions of tha t  workshop was the 
des irabi l i ty of  a mar ine sc ience exchange program . At the reques t o f  
the Minis try o f  S tate for Research and Techno logy , BOSTID agreed t o  
under take this act ivity . A s  a f irs t s tep , they asked Dr . Dirk Franken­
berg , d irector of the Mar ine Science Program at the Univers i ty of North 
Caro l ina and chairman of  the NSF-sponsored ac t ivity  to visit Indones ia 
in May 1982 to consul t  with the appropriate Indones ian o f fic ia l s  on 
academic areas bes t suited for exchange and to seek advice on wh ich 
Indones ian ins t i tut ions should  be vis i ted by u.s. par t icipants . These 
consul tat ions and subsequent negot iations with potentia l  U . S .  par tic i­
pants  led to the U . S .- Indonesia Marine Science Exchange Program .  

Ac t iv i ty Summary 

From June 1982  to  June 1983 , BOSTID s ponsored a U . S . - Indones ia exchange 
program that provided support for vis i t s  by seven u.s. marine sc ient i s t s  
t o  Indones ia . These  s c ient i s t s  presented lec tures o n  topics o f  interes t 
to Indones ians, ga ined a bet ter ins igh t  into the scient i fic  phenomena 
of  Indones ian waters, and d iscussed projects  that could a id deve lopment 
of the marine sc iences in Indones ia .  An out l ine of  the ir  ac t ivi t ies  in 
Indones ia fo l lows . 

Lec turer 1 

Topic : Pr imary Produc t ion Resource L imi ta t ion :  
Research Needs vs . Current Techno logy 

Date o f  Vis i t : September 198 2 
Lec turer : Dr . Hans W .  Paer l, Ins t i tute  of  Marine Sciences, 

Un iversity  of North Carol ina 
Plan : Lec tures on coastal  produc t ivity at  the Nat iona l 

Ins t i tute  of  Oceanology, Univers i ty of  Brawij aya, 
Gadj ah Mada Univer s i ty ,  and Has anudd in Univers i ty 

Contac t : Profes sor Sumard i Sas trakusumah, Bogor Agr icul tural 
Univers i ty 
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Lec turer 2 

Topic : 

Date o f  Vis i t : 
Lec turer : 
P lan : 

Contac t : 

Lec turer 3 

Top ic : 
Date  o f  Vis i t : 
Lec turer : 

P lan : 

Contac t : 

Lec turer 4 

Top ic : 
Da te o f  Vis i t : 
Lec turer : 

P l an :  

Contac t : 

Lec turer 5 

Topic : 
Date o f  Vis i t : 
Lec turer : 
P lan :  

Contact : 

- 6 -

Cora l Ree f Eco logy , with an Emphas i s  on Indones ian 
Cora l Reefs  
November 198 2  
Dr . James A .  Marsh,  Jr . , Univers i ty of  Guam 
Lec tures on cora l ree f ecology a t  the Na t iona l 
Ins t i tute o f  Oceanology , Hasanuddin Univers i ty , 
Pat t imura Univers ity , and D iponegoro Univers i ty 
Dr . Apr i lani Soegiarto , Nat iona l Ins t i tute  of  Oceanology 

Marine Geology of Indones ia 
December 1982 
Dr . Joseph R. Curray , Scr ipps Ins t i tut ion of 
Oceanography , University of  California , San Diego 
Lec tures on mar ine geo logy of Indones ia at  Nat iona l 
Ins titute of  Oceano logy , Nat iona l Ins titute of  Geology 
and Mining, Gadj ah Mada Univers i ty ,  and Hasanudd in 
Univers i ty 
Dr . H.  M .  S .  Hartono, Ins titute of  Geology and Mining 

Mollusc Aquaculture and Environmental Monitor ing 
January and February 1983 
Dr . Kenne th R .  Tenore , Skidaway Ins titute of 
Oceanography 
Lec tures on mus sel  aquacu l ture a t  the Nationa l 
Ins t i tute of  Oceano logy , Bogor Agricul tura l Univers i t y , 
Indones ian Ins titute o f  Sciences laboratory a t  Serang , 
Pat timura Univers i ty, and University of  North Sumatra 
Dr . Apr i lan i Soegiar to, Nat ional Ins titute of Oceanology 

Ocean Engineering and Technology 
May 1983 
Dr . Rober t  Corel l, University of New Hampsh ire 
Lectures on ocean engineering at  the National Ins titute 
of  Oceano logy , Ins t i tute of  Techno logy a t  Surabaya , 
Ins t i tute o f  Technology at  Bandung, Hasanuddin 
University , and Agency for Assessment  and App l icat ion 
of Technology (BPPT) 
Dr . Achmad Amiruddin , Agency for Asses sment and 
Appl ica tion o f  Techno logy 
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Lec turer 6 

Topic : Coas tal  Zone Management in the United S tates,  Major 
Oceanographic Research Projects  

Date  o f  V i s i t : May-June 1983  
Lec turer : Dr . Dirk Frankenberg , Mar ine Sciences Program , 

Univers i ty of  North Carol ina 
Plan :  Lec tures on coas tal  zone management a t  the Nat ional 

Ins t i tute o f  Oceanology as  we l l  as the fol lowing 
univers i t ies : D iponegoro , Gadjah Mada, Pat t imura , 
Hasanudd in, and North Sumatra 

Contact :  Dr . Aprilani Soegiar to, Nationa l Ins titute of  Oceano logy 

Lec turer 7 

Topic : 
Date o f  Vis i t : 

Tropical  and Coral Ree f F isher ies 
May 1983 

Lec turer : 
P lan : 

Contac t : 

Dr . Nelson Marsha l l , Univers ity of  Rhode I s land 
Lec tures on tropical  fisheries  at  the Department o f  
Fisheries , Jakarta ; Bogor Agr icul tura l Univers i ty ; 
Univers ity  o f  Indones ia; Univers i ty of  Sam Ratulang i , 
Menado ; and Univer s i ty of  Brawijaya 
Dr . Sumard i Sas trakusumah , Bogor Agricu l tural  Univers it y  

The object ive of  th is  exchange program was to  increase the knowledge 
of and the contacts  be tween the par t ic ipat ing Indones ian and U . S .  marine 
sc ient is ts , a l l  of  whom donated their t ime to this program . During the 
course  o f  the seven v i s i t s , u.s. mar ine s c i ent is t s  vis ited mos t of  the 
ins t i tut ions in which mar ine sc ience is  current ly conducted in Indo­
nes ia .  These visits and the discus s ions associated with them provided 
ins ight into the importance of mar ine science  to  Indones ia and the 
act iv i t ies  that migh t  enab le  the Indones ian governmen t to  mee t  it s goa l 
of  es tab l ishing a mar ine s c ience capab i l i ty .  

A repor t o f  this  ac t ivity was  prepared by Dr . Frankenberg , the 
BOSTID consul tant who arranged the project . 

3 .  WORKSHOP ON TECHNOLOGY FOR INCREASING RURAL 
PRODUCTIVITY IN INDONESIA 

Background 

The mos t s er ious prob lem confronting Indonesia is i t s  high rate o f  
populat ion growth , wh ich affec t s  al l aspec ts  o f  l i fe and a l l soc ial  
leve l s . In par t icular , this  problem contr ibutes heavily  to the poverty 
o f  rura l populat ions tha t cons t i tute over 60 percen t of  Indones ia's 
total  populat ion .  Java , Madura , and Bal i  are the mos t  densely populated 
i s l ands of the country . In  e f forts  to so lve or reduce prob lems caused 
by overpopu lat ion in these  areas, the government has undertaken a number 
of  measures , inc lud ing deve lopment programs for the r iver bas ins of  Java 
and t ransmigrat ion programs to re locate inhab i tants  of Java . 
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In  connect ion with these  t ransmigrat ion and development programs , a 
Workshop on Technology for Increas ing Rura l Productivi ty was he ld in 
Jakarta in June 1979 , sponsored by the Indones ian Minis try o f  State for 
Research and Technology and BOSTID . The participants  conc luded tha t 
rural produc t iv i ty could be enhanced by d isseminat ing and applying 
improved gene tic  resources , cropping techniques , and infras tructural 
deve lopment .  They recognized, however, that improved rural produc t ivity 
depends on succes s ful  programs for the sus tainab l e  trans fer o f  these  
technologies and on sui table  tra ining, management, and leadership 
techniques .  

Ac tivi ty Summary 

As a follow-up to the 19 7 9  workshop, a second workshop was held in 
Jakar ta , Oc tober 14- 1 5 , 1982, to determine wha t research is required to  
enhance rural productivity . At this workshop, two case s tud ies  of  
ongoing integrated rural development programs, sponsored by  the govern­
men t  and carried out in conj unc t ion with the Center for Environmenta l 
S tud ies,  Bandung Ins t i tute o f  Technology, were used as a bas is for dis­
cus s ion . The firs t case  s tudy-- the settlement of  C iamis, loca ted on 
We s t  Java--is  representat ive of the o ld s e t t l ement s  on the r iver bas ins , 
whi l e  the second case s tudy-- the s e t t lement o f  Batumarta , located on 
South Sumatra in the v icinity of Baturaj a--represents  a transmigrat ion 
area , or a new s e t t l ement  es tablished outs ide of Java . 

Workshop par t icipants  had an oppor tun i ty to vis it Ciamis, but 
wea ther cond i t ions forced them to  cancel the visit to the transmigrat ion 
area of Ba turaja  and the Batumarta pro j ec t .  Cigaru, an old s e t t l ement 
in a rainfed area of  Wes t  Java, was vis i ted ins tead . Informa tion 
gathered dur ing these v isits was used in the workshop discus s ions . Th is  
workshop was attended by  Indones ian and U . S .  par t icipant s  with var ied 
backgrounds to  encourage a mul tid isc iplinary approach toward finding 
solut ions to  the prob lems facing rura l Indonesia . A report issued on 
this  act ivity s ummarizes the d i s cuss ions, inc ludes the recommendat ions 
of the U. S .  and Indones ian part icipan t s , and sugge s t s  pr ior i t ies  for 
research on technologies for rural product iv i ty .  In the ca tegory of 
produc t ion technology, prior i t ies inc lude soil conservation and improve­
ment,  water management and conservation, biological resources , and pest 
contro l . Other categor ies covered were pos tharves t  technology, rura l 
industry, and rura l technology . 

4.  PANEL DISCUSSIONS ON SCIENCE AND TECHNOLOGY PLANNING AND 
FORECASTING FOR INDONESIA : SPECIAL EMPHASIS ON 

MANPOWER DEVELOPMENT 

Background 

The cont inuing economic growth of Indones ia is leading to increas ing 
demands on science and technology . The country's future development 
will depend heavily on its ab ility to use s c ience and technology effec­
t ively to make the bes t use  of i t s na tural  resources . 
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The goals out l ined in Indones ia's 5-year deve lopment plans pos e  a 
cha l lenge : how to produce the large numbers of tra ined personnel 
required for programs des igned to mee t  these goa l s . Ach ieving these 
leve l s  o f  manpower deve lopment wi l l  be d i f ficul t .  Indones ia mus t 
increase s ignificant ly i t s  output o f  t ra ined personnel and improve the 
qua l ity  of the ir training within severe cons tra int s on t ime and 
resources . Th is  problem can only be s olved by making maximum use o f  
exi s t ing manpower and ins t it u t iona l mechanisms, b y  creat ing new ins t i tu­
t ions where neces sary , and by us ing the mos t  suitab l e  tra ining techno lo­
gies , both old  and new . 

Ac t ivity  Summary 

To examine these  problems and needs, off icia l s  of the Minis try of State  
for Research and Technology and the Indones ian Ins t i tute o f  Sciences 
(LIP! ) and an NRC panel held  d iscus s ions in Jakarta, November 8-10, 
1982 , with the main purpose of recommending improvements in the process  
o f  planning sc ience and technology in Indonesia . More spec i fical ly, 
the ir mandate was to  ident i fy measures for enhanc ing Indones ia's 
capac ity for manpower p lanning , co l le c t ing the relevant data and analyz­
ing r e l a t ive s trengths and weaknesses,  de termining science ind ica tors 
and trends,  and hence he lping Indone s ia es tab l ish near-term objec t ive s 
and prior i t ies . 

In the opening p lenary s e s s ion, Indones ian par t ic ipants  descr ibed 
three aspects  of Indones ian s c ience and technology management : 
(1) science and techno logy ins t i tu t ional policymak ing, (2) current 
planning of  sc ience and technology manpower deve lopment, and (3) the 
sc ience and technology educat ion sys tem . Par t ic ipants  were divided into 
four technica l  working groups on : 

• Biotechno logy and agro- indus try 
• Water and environment 
• Indus tria l development and microe lect ronics 
• Mar ine sc ience and underwater technology . 

The se  groups gave s pec ial  emphas is  in the ir d iscus s ions to government 
pol i c ies  and ins t i tut ional needs,  educat ional needs and mechanisms, 
manpower planning, R&D management and p lanning, trans fer of technology, 
and l inkages between univers i t ies ,  research ins t i tut ions, and indus t ry .  

Work ing groups me t for a full day following the f ir s t  day's p lenary 
d i s cuss ions . At a plenary s e s s ion on the third day , the work ing group 
cha irpersons read the conclus ions and recommenda t ions tha t emerged from 
the ir groups and sol ici ted comment s from the other par t icipants . Thes e  
comments , as we ll as  comments and sugges t ions made during a s ubsequent 
p lenary sess ion on cross-cu t t ing is sues such as government policy and 
ins t i tut iona l needs,  were taken into cons iderat ion in formulat ing the 
f inal conc lus ions and recommendat ions. 

The proceed ings o f  these  discus s ions are conta ined in a repor t 
i s sued by the Nat iona l Academy Press.  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C o o p e r a t i v e  A c t i v i t i e s  i n  I n d o n e s i a  o n  S c i e n c e ,  T e c h n o l o g y ,  a n d  R e s e a r c h  P o l i c y  D e v e l o p m e n t :   E n d - o f - C o n t r a c t  S t a t e m e n t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 4 0 7
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5 .  WORKSHOP ON SINGLE-CELL PROTEI N  

Background 

In early 1 982 , BOSTID was asked by officials  o f  the Agency for the 
As ses sment and App l ica t ion o f  Technology ( BPPT ) to as s is t  them in 
introduc ing s ingle-ce l l  protein (SCP ) produc t ion as par t o f  the ir over­
a l l  plan for technological  development ,  espec ial ly in transmigration 
areas . This  element in the plan calls for the use o f  cassava and other 
root crops as the raw mater ial  for SCP production . The firs t par t o f  
the as s is tance offered b y  BOSTID invo lved a n  a d  hoc mee t ing i n  Washing­
ton , D . C . , of a small group o f  U . S .  experts  who me t with three BPPT 
s ta f f  members respons ible  for this  proj ec t . After an ini tial  presenta­
t ion o f  objectives and plans for ach ieving them by the Indones ian par­
t ic ipants, a d iscus s ion of the project ensued , wi th pr imary focus on 
process  des ign, plant des ign , and produc ts  and markets . 

Fol lowing the meet ing , arrangement s  were made for the Indones ians 
to vis it several pr ivate industr ia l laborator ies in the United States  
to d i scus s fermentation processes  and the potential  for the manufac ture 
o f  SCP in Indones ia . 

Activ ity Summary 

In late 1982 , BOSTID was asked by BPPT o fficia l s  to br ing a sma l l  team 
o f  experts  to Indone s ia in ear ly 1983 to join Indones ian colleagues in 
rev iewing the Indones ian government's plans to estab l ish a rura l SCP 
pilot  p l ant in Tulang Bawang, Sumatra .  The workshop was held 
February 1-5 , 1983, and inc luded U . S .  and Indone s ian scient is ts , eng i­
neers , economis t s , and administrators .  

The workshop schedule  began with a day in Jakarta in which Indo­
nes ian partic ipants descr ibed the background and objectives o f  the SCP 
demons trat ion project , and BOSTID partic ipants outlined brie fly the 
s tate  o f  the art in SCP product ion and ut iliza t ion in the Uni ted States.  
Three days o f  f ield vis its fol lowed , includ ing a 1-day trip  to  Sulusuban 
to  see the Ethanol Biomass  Energy Center, constructed wi th J apanese 
as s i s tance , and a v i s it to Kabupaten Bantul near Yogyakar ta to see food 
preparation and consumption practices u t ilizing cornmea l  and cassava . 
Key Indones ian partic ipants  in the workshop joined the field  trips , 
creating a valuab le opportunity for in formal exchanges between the two 
groups . The group had planned to vis i t  the Tulang Bawang transmigrat ion 
area in the province of Lampung, southern Sumatra , the s ite of the 
demons trat ion p lant; however, because  of flood ing the group was only 
ab le to proceed as far as Sulusuban . 

After the f ield tr ip, a half day o f  meet ings was he ld in Jakarta . 
Participants d i s cussed recommendations on SCP production in four working 
groups that  focused on (1) the produc t ion process,  (2) engineer ing , 
(3) the use of  SCP as anima l feed , and (4) the use o f  SCP as human food. 

A summary report of the workshop has been issued . 

---
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6. WORKSHOP ON SYSTEMS ANALYSIS  

Background 

In 1982 , Indones ia ' s Agency for the As sessment and App l icat ion of Tech­
nology ( BPPT ) inv i ted BOSTID to  join it in  s ponsor ing a workshop on 
systems analysis  (S/A ) . He ld in Jakar ta , Indone s ia ,  February 8- 12 , 
1983 , the workshop explored the use  o f  sys tems ana lys is  as  a too l  for 
attaining deve lopment goal s .  The BPPT recent ly had introduced thi s  
me thodology a s  a s igni ficant interdisc ip l inary team act ivi ty wi th the 
purpose of integrat ing research and techno logy more e ffec t ive ly within 
the Indones ian economy . 

Sys tems ana lys is  i s  a me thodo logy that, when proper ly under taken , 
permi t s  po l icy  dec is ions to  be informed and based on the re lat ive mer i t s  
o f  al ternat ive courses  of  ac t ion within complex areas o f  the Indones ian 
government's infras truc ture . Thi s  me thodology can al so  be used to 
reinforce the deve lopment of REPELITA IV , Indones ia's fou�th 5-year p l an 
(1984-89 ) ,  and o f  mas ter p lans for imp lement ing the courses  o f  ac t ion 
chosen .  BPPT organ ized the workshop to exp lore the overal l  app l icat ions 
of sys tems analys i s  as  a tool in  a t taining deve l opment goal s ,  focus ing 
part icularly on three s tud ies being undertaken by BPPT : (1) s o l id was te 
management, (2 ) urban transportat ion , and (3 ) the Indones ian food 
sys tem .  

Act ivi ty Summary 

Dur ing the ini t ia l  plenary sess ion, Indones ian offic ia l s  s tre s sed the 
need to deve lop a systems ana lys is  capab i l i ty in the ir country . Par t i­
c ipants  then broke into three working groups , each address ing a d i f­
ferent problem area . The s tudy team leaders in the three areas out l ined 
the ir me thodology and efforts , and the NRC pane l is ts led d i s cuss ions 
based on papers they had prepared on the u t i l iza t ion of sys tems analys i s  
i n  those areas . 

For the next 2 days , NRC pane l is t s  accompanied sma l l  groups o f  the 
Indones ian s tudy team members on field  v i s i t s . The sol id was te manage­
ment group vis i ted a compos t ing p lant, the sol id was te improvement pro­
gram p i lo t  project , the open dump ing and sanitary land f i l l  in Jakarta , 
and the compos t ing p l ant  and was te d ispos al  equipment cen ter in Sura­
bays . The urban transpor tat ion group vis i t s  included the Jakart a  area 
and the Tool  Road and S idoarjo Corr idor in Surabaya . The food s ys tem 
group made s i te vis i t s  to r ice producers,  cooperat ives,  and d i s t r ibut ion 
centers in the Yogyakarta  region . These vis i ts a l l owed firs thand obser­
vat ions and d iscuss ions at fie ld s i te s  and intens ive interac t ion wi th 
Indones ian s tudy members . 

To address some o f  the general pr inciples  o f  systems ana lys is  and 
the ir appl icat ions to prob lem solving, the chairman o f  the NRC pane l 
gave an informa l  lec ture a t  BPPT upon h i s  return from Surabaya on the 
morning of February 1 1 .  Tha t a f ternoon , work ing group sess ions were 
cont inued at  the BPPT to formulate recommendat ions which were presented 
the next morning a t  the f ina l plenary sess ion . 
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A repor t has been i s sued that inc ludes a summary o f  recommenda t ions 
as  wel l  as  presentations made  a t  the workshop . 

7 .  WORKSHOP ON PLANNING, MONITORING , AND EVALUATION 
OF RESEARCH AND TECHNOLOGY IN INDONESIA 

Background 

In early 1983 , two senior Indones ian officials  expres sed intere s t  in 
mee t ing with appropr iate U . S .  officials  involved in research and tech­
nology p lanning during the ir May 1983 vis i t  to the Uni ted States . I t  
was thus dec ided that BOSTID would arrange a brief ad hoc s eminar for 
invi ted U . S .  exper t s  and the Indones ian vis i tors to  focus on how sc ience 
and technology is  planned and coord inated in the United States at  the 
nat iona l level , within spec i fic  government agenc ies , at prof i t-making 
and nonprof i t  research advisory ins t itut ions , with in univers i ty R&D 
ins t itutes , and in private  indus try . 

Following tha t  s eminar and as a next s tep , BOSTID was asked to  
cosponsor a workshop in Jakarta  on  p lanning , imp lementat ion , and eva lu­
a t ion of research and technology mainly at the na t iona l leve l . Specifi­
cally , the workshop was intended to  examine methodo logies  for deriving 
a research and technology plan from the relevant por t ions of the fourth 
5-year development p lan (REPELITA IV ) and to d iscus s how d i f ferent 
me thods of  planning , implementat ion , moni tor ing, and eva luat ion can be 
used as  a bas is  for the next  year ' s p lanning . 

Ac t ivity Summary 

The workshop was held in Jakarta , Augus t 23-26 , 1983 , fo l lowing a day 
of s i te v is i ts by the NRC pane l i s t s  to  Bandung , the Min is try o f  Agr icul­
ture , and appropr iate offices  in the Indones ian Ins t i tute of  Science s . 
In  his  opening remarks , the Indones ian chairman h ighl ighted the govern­
men t's need to ref ine the bas ic c r i teria  for planning, monitoring , and 
asses s ing all research and techno logy ac t iv i t ies. Other Indones ian 
part ic ipants  d is cus sed the R&D organizat ion in the government sec tor i n  
Indones ia; the Minis try o f  Heal th and the Agency for Agr icultura l 
Research and Deve lopment were described in de tai l .  After the response 
of the NRC chairman , a series  of papers were presented by the U . S .  par­
t ic ipant s describ ing research and techno logy in the u.s. government , 
spec i f ical ly in the Nat iona l Sc ience Foundat ion and the Depar tment o f  
Agr iculture . A presentat ion was a l so given on how a method o f  detailed 
proj ect  planning used by U. S .  indus try might be app l ied in Indonesia . 

A l l  workshop part ic ipants  then focused on three spec i fic  topics  
relat ing to research and technology : (1 )  planning , (2) implementation. 
and (3 )  evaluat ion . 

On the th ird day , brief  working group sess ions were held  to  draft  
conc lus ions reached in  the  three areas , and they were presented the 
fol lowing day to a l l  workshop par tic ipants  for comment s .  

A repor t o f  the workshop summar izing the conc lus ions and inc lud ing 
the presentations was i s sued by the Nat iona l Research Counc il . 
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8. SYMPOSIUM ON INDONESIA : POTENTIAL INDONESIA-U.S . 
COLLABORATION IN SCIENCE AND TECHNOLOGY 

Background 

In November 1982 , Minis ter Habibie reques ted that the NRC ho ld a 
sympos ium in Washington , D . C . , in  1983 to  serve as a catalys t in  
br inging toge ther ind ividual s  from the U . S .  academic ,  government ,  and 
indus trial  sec tors to mee t wi th a number o f  his  Indones ian co l leagues . 
The sympos ium would provide an oppor tunity  for par tic ipants  to look at  
potent ial U . S . -Indones ia collaboration in areas o f  major concern to  
Indones ia . The t iming o f  the sympos ium was intended to co inc ide wi th 
complet ion of preparat ions for the government of I ndones ia's next 
5-year deve lopment plan, wh ich begins Apr i l  1984 .  The areas to be 
cons idered would be se lec ted by the Indones ians and agreed to by the 
NRC as be ing the mos t appropr iate for mutual cons iderat ion . 

Ac t ivity  Summary 

The sympos ium was held in Washington, D . C . ,  Oc tober 3-5 , 1983 , under 
the joint sponsorship of BOSTID and the Indones ian Minis try of S tate 
for Research and Technology . I t  was intended to s erve a s  a forum for 
exchanging informa tion and iden t i fying oppor tun i t ie s  for mutually 
bene ficial  collaborat ion in the following areas : 

• Mar ine sc iences  
• Pos tharves t technology, farm mechanizat ion, and agro-indus try 
• Indus tr ia lizat ion 

Engineering and machine tool indus tries  
Te lecommun icat ions and e lec tronics  
Land trans por ta t ion indus tries  
Energy indus tries  

At  the opening plenary ses sion, par t ic ipants  were wel comed by the 
pres ident and the fore ign secre tary of the Nat ional Academy of Sc iences .  
They were fol lowed by an opening address  by the Indones ian ambas sador 
to the Uni ted States  and the head of the Indones ian delegat ion , who 
s tressed the impor tance o f  the topics under d is cus s ion to the Indones ian 
people and the ir government . He als o described the important role tha t 
the government has played in Indones ia's indus trial development by 
guid ing the planning and pol icymak ing for future deve lopment and pro­
vid ing protec t ion from fore ign compe t i t ion . 

Other members o f  the Indonesian delega t ion then summar ized back­
ground papers they had prepared for the next day's working group 
discus sions . 

On the s econd day o f  the sympos ium , f ive working groups were assem­
bled . With the exception of the marine s c iences  group, all partic ipant s  
me t wi th t h e  deputy chairman for indus trial development, BPPT, for a 
shor t ses sion that focused on Indones ia's industrial po l ic ies  and plans 
for the coming decade . He outlined the var ious condit ions tha t  
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Indone s ia mus t  cons ider so  that  forthcoming industr ial ization wi l l  bene­
f i t  a greater number o f  the Indones ian people. The working groups. 
wh ich met for the balance o f  the second day. were asked to  g ive spec ial  
a ttent ion to technologies found in the Uni ted States  that would be use­
fu l to  Indones ia in mee t ing its development goa l s . 

This  sympos ium was open to a l l  concerned individual s  in the publ ic 
and private commun i t ies. Approximately 150 people attended. 

A repor t was prepared by the NRC that inc ludes the Indones ian 
presentat ions and a summary of the working group sess ions . 
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OTHER ACTIVITIE S 

STUDY/TRAINING PROGRAM FOR INDONESIAN SCIENCE WRITER 

At the spec i f ic reque s t  of Minis ter Hab ibie to the USAID miss ion and 
the Amer ican Embassy in Indonesia , arrangement s  were  made for Panusunan 
S imanjuntak, a reporter with the Indones ia T imes, to spend a year in the 
Uni ted S tates on a s tudy/ training program on sc ience wr i t ing . Arrange­
ments  were made by BOSTID s taff for h im to enro l l  at I owa S tate Univer­
s ity  and , at  the same t ime , be at tached to the Office of Informat ion 
under the guidance of i t s  d irec tor , Mr . Bur ton G leason , a t  Ames  Labora­
tory/Energy and Minera l  Resources  Research Ins t i tu te, located on the 
Iowa State  Univers i ty campus . 

H is  year in the United S tates enab led h im to broaden and deepen his  
knowledge about sc ience and technology informa t ion systems in the Uni ted 
States , to observe U . S .  mas s  med ia coverage on sc ience and technology , 
and to generate ideas about how he , as  a journal i s t, could fac i l i tate  
the  d i f fus ion of s c ience and technology in Indone s i a .  In  add i t ion t o  
at tend ing c la s ses  and working a t  the Ames Laboratory , h e  vis i ted severa l 
indus tr ial companies engaged in work of intere s t  to Indones ia ,  such as  
Be l l  He l icopter P lant and Texas Ins truments , Inc . , and ta lked with a 
number o f  s c ience wr iters . 

Dur ing this  period he interviewed a number of individua l s  for art­
icles which were  sent back to Indones ia for publicat ion in the local 
pres s . Several o f  h i s  ar t ic les  a lso appeared in the pub l icat ion i s sued 
by the Indones ian Embassy  in Washington , D . C .  Arrangement s  were  also 
made for Mr . S imanjuntak to wi tness  the launch ing o f  Cha l lenger wh ich 
orb i ted the Indones ian Palapa communicat ions sate l l i t e  in May 1983 . He 
also  part ic ipated in the NRC-sponsored sympos ium on potential  Indones ia­
u.s. collaborat ion in s c ience and technology, held in Washington , D . C . , 
in Oc tober 1983 . 

The progress  reports  and artic les  prepared by Mr . S imanjuntak are 
l i s ted in Append ix B .  

DISTRIBUTION OF BOSTID REPORTS BY THE 
NATIONAL SCIENTIFIC DOCUMENTATION CENTER 

Dur ing a program deve lopment vis i t  in May 1982 , BOSTID s taff o fficer 
Rose Bannigan informed the USAID miss ion of fic ials abou t the large 
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number o f  reques t s  by Indones ians for BOSTID pub l icat ions , approximate ly 
3 , 000 per month . BOSTID could  not pos s ibly  respond to a l l  these 
reques ts , because  only a l imi ted number o f  copies o f  BOSTID report s  are 
ava i l able  and because there are no means of determining the legi t imacy 
and appropriateness  of the reques ts . Dur ing the d i s cuss ions it was 
sugges ted that LIPI ' s Nat iona l Sc ient i fic  Documentat ion Center ( PDIN)  
might  be able to  d i s tr ibute BOSTID repor t s . Such an arrangement would 
not only provide outreach to the sc ient i fic  communi ty but would a l so  
enab le the repor ts  to  reach the appropr ia te l ibrar ies and ind ividual s  
i n  Indonesia . 

After nego t ia t ions with Dr . D id in Sas trapradj a ,  deputy chairman for 
natural sc iences , LIPI , and Ms . Luwars ih Pringgoadisur j o , director o f  
PDIN , the fo l lowing arrangements were made : 

• BOSTID would send a complete  set  o f  i t s  avai lab le report s  to 
the PDIN for information and the ir b ibliographic records . 

• BOSTID would furnish a supp ly o f  current reports  in print and 
thereafter would forward a l l  reques ts  from Indone s ia to the 
PDIN for ac t ion .  

• A not ice would be inserted in each future pub l ication s tating 
that res idents  of Indones ia could  reque s t  copies d irec t ly from 
the PDIN . 

Approximate ly 200-300 copies o f  each o f  the fol lowing BOSTID repor ts  
were  shipped to  the PDIN for d i s t r ibut ion : 

• More Water for Ar id Lands : Promis ing Technologies and Research 
Opportun i t ies  

• Underexploited Tropical  P lants  with Promis ing Economic Value 
• Energy for Rural  Deve lopment :  Renewab le Res ources and Alterna­

t ive Techno logies for Developing Countr ies (p lus the Supplement )  
• Me thane Generation from Human , Anima l , and Agricu l tura l Was tes 
• Making Aquatic  Weeds Useful : Some Perspec t ives for Developing 

Countries 
• Guayule : An Al ternat ive Source o f  Natural Rubber 
• Tropical Legumes : Resources for the Future 
• Leucaena : Promis ing Forage and Tree Crop for the Tropics  
• F irewood Crops : Shrub and Tree Spec ies  for Energy Produc t ion 
• Microbial  Proces ses : Promis ing Techno logies for Deve loping 

Countries 
• Pos tharves t Food Losses in Developing Countries  
• u.s. Sc ience and Technology for Deve lopment :  Contribut ions to  

the UN Conference 
• Food , Fue l , and Fer t i l izer from Organic  Was tes  
• The Water Bu ffalo : New Prospe c t s  for an Underut i l ized Anima l 
• Sowing Fores t s  from the A ir 
• The Winged Bean : A High Protein Crop for the Tropics  (second 

ed it ion )  
• Proceed ings , Interna t ional Workshop on Energy Survey 

Me thodologies 
• Alcohol Fuels : Opt ions for Developing Countr ies  
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• Producer Gas : Another Fue l for Motor Transport  
• Lit t le-Known As ian Anima l s  with a Promis ing Economic  Future 
• But ter fly Farming in Papua New Guinea 
• Crocod i les  as a Resource for the Tropic s  
• Mangium and Other Fas t-Growing Acacias  for the Humid Tropi c s  
• Ca l l iandra : A Versat i le Smal l  Tree for the Humid Tropics  

In  add i t ion , a supply  o f  all  joint NRC-Indones ia workshop and panel 
repor ts  were provided to the PDIN for internal d i s tr ibution .  

V ISIT OF DR . SYLVAN H .  WITTWER 

At  the reque s t  o f  Dr . Didin Sas trapradj a ,  deputy chairman o f  LIP! , 
BOSTID arranged for Dr . Sylvan H. Wi t twer , D irec tor Eme r i tus, Agr icul­
tural Experimental  S t a t ion ,  Michigan S tate Univer s i ty ,  to give the key­
note addres s  a t  a nat ional sympos ium on food and nutrit ion sponsored by 
LIP! , July 2 5 , 1983. In add i t ion to  his keynote addre ss,  Dr . Wit twer 
v i s i ted severa l agr icul tura l research ins t i tutes  in Indones ia and gave 
several  seminars at var ious agricul tural  centers in Bogor . 

Dr . Wit twer prepared a narrat ive account o f  his  vis i t  to Indone s ia , 
as  ind icated in Appendix B .  

In  add i t ion to  the above activ i t ies , BOSTID s taff  s e t  up appoint­
ment s  on reque s t  for offic ial s  from the mini s t ry and BPPT vis i t ing in 
the United S tates , and served as a resource for s c ienti fic and tech­
no logical  informa t ion and mater ials  to Dr . A. B. Van Rennes , U . S .  
technica l adv isor to  the cha irman , BPPT . 
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APPENDIX A 

Part ic ipants in Joint  Ac tivities  

WORKSHOP ON ETHANOL AS AN  ALTERNATIVE SOURCE OF FUEL 
(JANUARY 1981) 

Indones ian Partic ipants  

Department of  Agr icul ture 

Ir . *  Jafr i  Jama luddin , D irektur , Bina Produks i Tanaman Pangan 
Ir . Kasmo , Ka . Subd it . Pa lawij a , D i t j en Tanaman Pangan 
I r .  H .  Moh . Soenaryo Hardjodarsono , D irektur , Lembaga Pene l i t ian 

Has i l  Hutan 
Wargiono , B . Sc . , L . P . P . P . , Bogor 
Mr . M. Sayu t i 
Drs . *  Hartoyo , Lembaga Pene l i t ian Has i l  Hutan 
Ir . L ina Rus l iana , Lembaga Pene l i t ian Has i l  Hutan 

Depar tment of De fense 

O t ty Soeko t j o , Ka • .  Pus l i tbang Hankam 

Department of F inance 

Dr . H .  Hutabarat , Ka . Pusat  Pene l i t ian 
Muhadar Hard i , Ka . Subd i t  Bea Cukai 
Sarud in 

Depar tment of Indus try 

I r .  Santoso Kismomihardj o ,  Ka . Subd i t . Indus tr i Agrokimia ,  
Dit . Evaluas i  dan Standard ias i Indus tri  Kimia Das ar 

Ir . Silaen , Subd i t  Industri  Agrokimia 

*Ir .  (Ins inyur ) , Drs . (Doc torandus ) ,  and Dra . ( Doc toranda)  are academic 
t i t le s  used in Indones ia .  

- 18 -
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Department of  Manpower and Transmigrat ion 

Kadarusno , Dirjen Transmigras i  
Ir . Amir Hasan Mutha l ib , Direktur B inagram ,  D i t j en Transmigras i  
Ir . As fian ,  Subd i t . P . B . L . N . , D i t j en Binagram 
Ir . Zuberdi M . , Subd i t . B inagram 
Ir . Ani S . , Subd i t . Binagram 
Dra . Tut i Kus tur 

Department of  Mining and Energy 

Pro f . Dr . Samaun Samad ikun , Dirjen Ke tenagaan 
Dr . F .  Tambunan , Ka . Subd i t , D it jen Ke tenagaan 
Ir . M. Panj aitan , Ka . Subd i t , Ditjen Ke tenagaan 
Ir . T .  S itanggang , Ka . Subd i t  Petrok imia , Dir j en Minyak dan Gasbumi  
Ir . Endang Les tar i ,  PPTMGB Lemigas 
Ir . Irza l Chatab 

Depar tment of Pub l ic Works 

Ir . Syar i fudd in Ak i l , D irat Tata Kota dan Tata Daerah 

Minis try o f Research and Technology 

Ir . Wardiman Djoj onegoro 
Ir . Koeswand i Was i t o  
lr . Kumhal D j ami l 

Univers i ty  o f  Brawij aya 

Pro f . Dr . H. Soe tono , M. Agr . 
Ir . Salyo Sutrisno. 

Univers i ty of Gadjah Mada 

Dr . Ir . Bambang Suhendra 
Drs . B. Sud ibya , MBA ,  AK 

Univers i ty of  Indones ia 

Sardj ono J a t iman , S . H . , Fak . I lmu- i lmu Sos ial 
Dr . Na Peng Bo , Fak .  I .  I lmu Pas t i  dan I .  Alam 
Dipl . Ing . N .  Soenar to , F ak .  Mes in 

Ins t i tute o f  Agr icul ture Bogor 

Dr . H .H .  S i tompul 

Ins t i tute o f  Technology Bandung 

Pro f .  Dr . Ir . H .  Kho 
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B . P . P .  Teknologi 

Dr . s. B .  Joedono 
Dr . Soerya Barto  
Ir . Dwipurwo Pangaroo 
Dra . Ina Miryant i 
Ir . Sofyan Rasyad 
Ir . Tri Setya Bud i 
Ir . Trihono 
Ir . Didie Herkamto 
Dra . Susan t i  
Ir . Joko Prihas toto 
Dipl . Ing . Todo Tambunan 
Ir . S . H .  Nasut ion 
Ir . Darmawan 
Ir . Cec i lya Mal ik 
Ir . A .  Ra fiq 
I r .  M .  Rasyid 
I r .  Komarudd in 
Ir . Endang Suwarna 
Dra . Comaria s. 
I r . Enang Supena 
Dra . Endang S .  
Ir . Pr ihad i Waluyo 
Ir . Iman Sudarwo 
Dr . L .  Pangabean 
Ir . Ibrahim 
Ir . Fritz .  S .  
I r .  Har i  Suharyono 
Ir . Budoyo 

PERTAMINA 

- 20 -

R .  Lucas , D i t . Perbekalan Dalam Negeri  
Nyoman s., Ka . Bid  Ekonomi , Li tbang 
Ir . Pramono, L itbang 
Poerwo to 
Nurani, M .  

Alcoho l As soc iat ion 

Drs . Untung Basuk i , Direktur , BKS 
Ir . N . K .  Nurai , Direktur , P . S .  Madukismo 
Mr . Suyoto 

Uni ted S tates Par t ic ipants  

Dr . Elmer L .  Gaden , Jr . ,  Profes sor, Depar tment o f  Chemical  Engineer ing , 
Univers i ty o f  V irginia ( Cha irman ) 
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Dr . Ramon de la Pena , Superintendent ,  Kauai Branch Stat ion , Col lege o f  
Tropical Agr icul ture and Human Resources , University  of  Hawai i  

Dr . Otto  C .  Doering , I I I , Assoc iate Professor , Agr icu l tural Economics 
Department , Purdue Univers i ty 

Dr . Donald I .  Her tzmark , Senior Ana lys t ,  Agricul ture and Transpor tat ion 
Group , Solar Energy Research Ins t i tute  

Dr . Wi l l iam Hughes , Direc tor , Energy Engineer ing Laboratory , Oklahoma 
S tate  University  

Dr . Al fred J ones , Research Gene t ic i s t, U . S .  Depar tment o f  Agr icul ture 
Dr . Paul R. Middaugh , Alcoho l Fue l Consu l tant , Nor thwe s t  Pac i fic  Energy 

Company , Inc . 
Dr . Antonio Moreira , Ass i s tant Profes sor, Depar tment o f  Agr icul tural and 

Chemical Engineer ing , Colorado S tate Univers ity  
Mr . John Hur ley , Staff  Officer , Board on  Sc ience and Technology for 

Internat iona l Deve lopment ,  Office  of Internat iona l Affairs, Nat iona l 
Research Counc i l  

* * * 

WORKSHOP ON TECHNOLOGY FOR INCREASING 
RURAL PRODUCTIVITY IN INDONESIA 

(OCTOBER 1982 ) 

Indones ian Par t i c ipants  

Sajogyo , Ins t i tut  Pertanian Bogor, Bogor , Cha irman 
S .  Ad iosoemar to , Lembaga Bio logi Nas iona l (LIP! ) ,  Bogor • 
Affendi Anwar , Ins t i tu t  Pertanian Bogor, Bogor 
Poerwo Arb ianto, Pusa t  S tudi Lingkungan H idup , Ins t i tut  Teknologi 

Bandung, Bandung 
Zulki f l i  Azza ino, Inqt i tu t  Pertanian Bogor, Bogor 
!d ing Cha id ir , Badan Pengkajian dan Penerapan Teknologi, Jakarta  
A .  Gunad i, Badan Perencanaan Pembangunan Daerah, C iamis 
Hardjanto, Ins t i tut  Per tanian Bogor, Bogor 
Koesnad i Hardjasoemantr i, Kantor Menter i Pengawasan Pembangunan dan 

Lingkungan Hidup , Jakarta 
Hartoyo , Departemen Pekerj aan Umum, Jakarta 
Darwin Karyad i ,  Pusat  Pene l i t ian dan Pengembangan Gizi , Bogor 
S .  Kuncoro, Badan Pengkajian dan Penerapan Teknologi, Jakarta 
Maryadi ,  Balai  Pengkajian dan Penerapan Teknologi , Jakar ta 
K .  Mat tjik , Badan Perencanaan Pembangunan Daerah Sumatera Selatan , 

Palembang 
Muchd ie, Bala i Pengkaj ian dan Penerapan Teknologi , Jakarta 
Hasan Poerbo , Pusat  Stud i Lingkungan Hidup, Ins t i tut  Teknologi 

Bandung, Bandung 
Rach lan, Badan Perencanaan Pembangunan Jawa Barat  
S .  Sadjad, Ins t itut  Per tanian Bogor, Bogor 
I .  Made Sandi, D irektorat Tata Guna Tanah, Depar temen Dalam Neger i, 

Jakarta 
J .  Sulian t i  Saroso , Depar temen Kesehatan , Jakarta 
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S .  Sas trapradja ,  Lembaga Biologi  Nas ional ( LIPI ) , Bogor 
D .  Sembir ing , Badan Pene l i t ian dan Pengembangan Perhubungan , J akarta 
Dol i  S iregar , Badan Pengkaj ian dan Penerapan Tekno logi , Jakart a  
H .  H .  S i tompu l , Ins t i tut  Pertanian Bogor , Bogor 
A .  Soeharj o ,  Ins t i tu t  Pertanian Bogor , Bogor 
Ir lan Soej ono , Ins t i tut  Pertanian Bogor , Bogor 
Suharso , Lembaga Ekonomi Nas iona l (LIPI ) ,  Jakart a  
Pamugar i Sutomo , Balai  Pengkaj ian dan Penerapan Teknolog i , Jakar ta  
James Tarrant , Pusa t  S tudi L ingkungan Hidup , Ins t i tu t  Teknologi 

Bandung , Bandung 
Abas T j akrawiralaksana , Ins t i tut  Pertanian Bogor , Bogor 
F .  G .  Winarno , Ins t i tu t  Per tanian Bogor , Bogor 
N .  Wu l i j arni-Soe t j ipto , Lembaga Bio logi Nas ional ( LIPI ) , Bogor 

Uni ted S tates Par t ic ipants  

Dr . Hugh Popenoe , Interna t ional Program in Agr icul ture , Univers ity  o f  
Flor ida , Gaine svi l le , Cha irman 

Dr . Robert P .  Bates , Food Sc ience and Human Nutr it ion Depar tment ,  
Univers i ty of  F lorida , Gainesvi l le  

Dr . Harold B .  C lark , Ga inesv i l l e , F lor ida 
Dr . Wi l l iam D. Lontz , Lans ing , Michigan 
Dr . Dav id P imentel , Depar tment of Entomo logy , New York S tate C o l l ege o f  

Agricul ture and L i fe Sc iences , Corne l l  Univers ity  
Dr . Michael G .  C .  McDonald Dow , Board on Science and Technology for  

Interna t ional Deve lopment , Nat ional Research Counc i l , Washing ton , 
D . C.,  

* * * 

PANEL DI SCUSSIONS ON SCIENCE AND TECHNOLOGY 
PLANNING AND FORECASTING FOR INDONESIA : 

SPECIAL EMPHASI S ON MANPOWER DEVELOPMENT 
(NOVEMBER 1982 ) 

Indones ian Par t ic ipants  

Pro f .  Sukadji Ranuwihardj o ,  As s is tant for Coordinat ing Formulat ion and 
Pol icy  Eva luat ion for Research and Techno logy Programs , Minis try o f  
State for Research and Technology , Cha irman 

Dr . Al fian , D irec tor , Nat iona l Ins t i tute for Cul tural  Studie s , 
Indones ian I ns t i tu te o f  Sc iences  

Prof . Amiruddin , Rec tor , Hasanudd in Univers i ty 
Dr . Apr i lani Soegiarto , Direc tor , Nat iona l Ins t i tute  of  Oceanol ogy , 

Indone s ian Ins t i tute of  Science s 
Dr . Arj uno Brojonegoro , Direc tor, Nat iona l Ins t itute  for Chemis try , 

Indones ian Ins t i tute  o f  Sc iences 
Dr . Didin s. Sas trapradja , Deputy Cha irman for Natura l Sc iences , 

Indones ian Ins t i tute  o f  Science s 
Dr . H .  M .  E idman , Dean, Facul ty of  Fishery, Bogor Agr icul ture Univers it y  
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Dr . Hasb i T ir tapradja , Dean , Facul ty o f  Agriculture, Pad j adjaran 
Univers ity  

Dr . Fred Hehuwat ,  D irector , National Inst itute for Geology and Mining , 
Indones ian Ins t i tute  o f  Sc iences 

Dr. Kas i j an Romimohtarto , Head , Center for Eco logical  Research , 
Nat iona l  Ins t i tute for Oceanology , Indones ian Ins t itute  o f  Sc iences  

Dr . A .  A .  Loedin , Head , Agency for Heal th Research and Deve lopment, 
Minis try of Hea l th 

Mrs .  A .  S .  Luhul ima , Spec ial  Staff  for R&D Management, Indone s i an 
Ins t i tute  o f  Sc iences 

Ms . Luwars ih Pr inggoad i surj o ,  D irec tor , Nat ional Sc ient i f ic 
Documentat ion Center ,  Indones ian Ins t i tute  o f  Sc iences  

Dr . Mien A .  Ri fa i , Ass i s tant D irec tor for Sc ien t i fic  Ma t ters , Nat ional 
Biolog ical Ins t itute, Indones ian Ins t i tute  o f  Sc iences 

Prof . Moerjanto  I smad i , F acu l t y  o f  Med ic ine , Gad j ah Mada  Univer s ity  
Mr . Mohammed Ridwan, Deputy D irec tor General ,  Nat iona l Atomic Energy 

Agency 
Dr . Muhammadi S iswo Sudarmo , Deputy Chairman for Techno logy , Indones ian 

Ins t i tute  o f  Sc iences 
Dr . Ni lyard i Kahar , Ass is t ant  Director for Sc ien t i fic  Mat ters , Nat ional 

Ins t i tute  for Phys ics , Indones ian Ins t i tute of  Sc iences  
Maj . Gen . Otty  Soekot j o, Head , Research and Development Center , 

Minis try o f  Defense and Secur ity  
Dr . Pranoto Asmoro , Chairman , Nat iona l Coordina t ing Agency for  Surveys 

and Mapping 
Dr . Puruh i to, Depar tment of Surgery, Facu lty  of Medic ine , Air langga 

Univers i ty 
Dr . Purwo Arb ianto, Depar tment of Chemis t ry ,  Ins t i tute o f  Technology , 

Bandung 
Pro f .  Sajogyo, Department of Soc ial Economics ,  Bogor Agr icu l ture 

Univers i ty 
Prof . Samsuud Sadjat,  Facu l ty of  Agr icul ture , Bogor Agr icul ture 

Univer s i ty 
Dr . Set i j a t i  Sas trapradj a ,  D irec tor, Nat iona l Biological  Ins t itute, 

Indones ian Ins t i tute  of Sc iences 
Dr . Soemaryato Kayatmo, Direc tor , Nat ional Ins t i tute  for 

E lectrotechniques , Indones ian Ins t i tute  of Sc iences  
Br ig . Gen . Soemitro Soehardj ono , Deputy , Research and Deve lopment 

Center, Minis try of  De fense and Securi ty 
Dr . Soenartono Ad isoemarto, Head, Muzeum Zoo log icum Bogor iense , 

Nat iona l Bio logica l Ins t i tute , Indones ian Ins t itute of  Sc iences  
Dr . Soe tono, Faculty of Agr iculture , Univer s i ty of  Brawidj aja  
Pro f. Somad ikar ta , Dean , Facul ty of  Mathematics  and Natural Sc ience s , 

Univers ity  o f  Indones ia 
Dr . Subagj o Soemod ihardjo, Head , Bureau o f  Coordina t ion and Sc ience 

Policy, Indones ian Ins t itute  of Sc iences 
Dr . Suharso , D irec tor , Nat iona l Ins t i tute  for Economics and Soc ia l 

Research , Indones ian Ins t i tute  o f  Sc iences 
I gn .  Suharto, D irector, National Ins t itute  for Chemis try , Indonesian 

Ins t itute o f  Sc iences 
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Dr. Sumardi Sastrakusumah , Facul ty o f  Fishery , Bogor Agr iculture 
Univers ity 

Dr. Suwarto Martosud irdj o , Director , National Research Center , 
Indones ian Ins t i tute o f  Sciences 

Dr. D. A. T isna Amidjaja , Director General o f  Higher Educat ion , 
Minis try o f  Educat ion and Cul ture 

Mr . Trisura Suhardi ,  Ch ie f ,  Agency for Research , Minis try of I ndustry 
Dr. F. G. Winarno , D irec tor , Faculty o f  Techno logy Development Center , 

Bogor Agriculture Univers i ty 

Uni ted States Par t ic ipants  

Prof. Walter A. Rosenb l i th ,  Fore ign Secre tary , National Academy of  
Sc iences , Chairman 

Dr . John Andel in ,  Ass i s tant Direc tor , Science , Informa t ion , and Natural 
Resources , Office o f Technology As ses sment , U . S .  Congres s  

Dr. Ernes t  J. Briskey , Dean , School o f  Agr iculture , Oregon S ta te 
Univers i ty 

Dr. Dirk Frankenberg , D irec tor , Mar ine Science Program ,  Univers i ty o f  
North Carol ina 

Dr . Rol and J. Fuchs , Chairman , Depar tment of Geography , Univers i ty o f  
Hawa i i  a t  Manoa 

Mr. Wi lliam A .  w .  Krebs , V ice Pres ident , Arthur D. Litt le , Inc. 
Dr . James Marsh , Jr. ,  Mar ine Sc ient is t ,  Marine Laboratory , Univers i ty 

o f  Guam 
Dr. Wa l ter w .  McMahon , Pro fessor o f  Economics  and o f  Education ,  

Univers i ty of  I l l inoi s  
Dr. Daniel A .  Okun , Depar tment o f  Environmental  Sc iences and 

Engineer ing , School of Pub l i c  Health , Univer s i ty of Nor th Carol ina 
Dr. George Sch i llinger , As soc iate Pro fessor of Management and 

Operations Re sea�ch , Management D ivis ion ,  Polytechnic Ins t i tute  o f  
New York 

Dr. Wi l l iam R. Sharp , Sc ient ific  Direc tor and Execut ive V ice Pres ident , 
DNA Plant Techno logy Corporat ion 

Mr . William L .  Stewart , Deputy Director , Divis ion of Sc ience Resources 
S tud ies , Nat iona l Science Founda t ion 

Mrs .  Rose Hannigan, S ta f f  Officer , Board on Science and Technology for 
Internationa l Development , Office  of Internat iona l Affairs , 
Nat ional Research Counc i l  

Ms . Sabra Bisse tte Ledent , Proceedings Edi tor 

Other Part i c ipants  

Dr . Jerome Bosken , Direc tor , Office of  Sc ience , Technology & Energy , 
U . S .  Agency for International Development , Indones ia 

Dr. Katherine Schmeding , Consul tant, Office o f  Sc ience , Technology & 
Energy , u. s .  Agency for International Development , Indones ia  

Dr . A .  B .  Van Rennes, u.s . Technical  Adv iser to the Chairman , BPPT , 
Jakarta, Indones ia 

* * * 
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AD HOC MEETING ON SINGLE-CELL PROTEIN 
(FEBRUARY 1 ,  1982) 

Indones ian Par t ic ipants  

Mr. Koesnandar , (Animal Husbandry ) ,  Jakarta , Indone s ia 
Mis s Saraswa t i , (Microb iolog i s t ) Lecturer , Univer s i t y  of Surabaya , 

Jakar ta , Indones ia 
Mrs. T i t iresni , (Microbiologis t ) , Jakarta , Indones ia 

Uni ted S tates  Par t i c ipant s  

Dr. Elmer Gaden , Depar tment o f  Chemica l Engineering , Univers i ty o f  
Virg inia , Char lottesv i lle ,  V irginia , Chairman 

Dr. Marce l Faber , Cacyon , Pr ince ton , New Jersey 
Dr. Joseph Fontenot , Depar tment o f  Animal Sc iences , Virg inia Polytechni c  

Ins t i tute , NSU , B lacksburg , V irginia 
Dr. John Li tchfield ,  Bat te lle Memor ia l Ins t i tute , Columbus , Oh io 
Dr. Gerald Reed , Mi lbrew Inc . , Mi lwaukee , Wis con s in 

Agency for Internat ional Development (AID ) 

Mr. Lloyd R. Frederick , Bureau for Development Support ,  Office  of  
Agricul ture 

NRC Commiss ion on Natural Resources  

Dr. James E .  Tavares , Board on  Agr iculture and Renewab le Resources  

BOSTID 

Rose Bannigan , Ass is tant to  the Direc tor (Meet ing Coordina tor ) 
Michae l G. C .  McDona ld Dow , Deputy Direc tor 
John Hur ley , Deputy Direc tor 
David Mog , Profe s s iona l Associate  
Carol  R .  Richmond , Admini s tra t ive Secre tary 
E. Gr i f fin Shay , Pro fe s s iona l As sociate 

* * * 

WORKSHOP ON SINGLE-CELL PROTEIN  
( FEBRUARY 1983) 

Indone s ian Partic ipants  

I r. Suleman Wir iadidjaj a ,  Deputy Chairman for Sys tems Analys is,  BPPT , 
Chairman 

Drh. Agus Nugroho , Agency for Animal Res earch Disease , Bogor 
Dr. Aisjah Gir indra , Bogor Agriculture Univers i ty 
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Prof . Achmad Amiruddin , Deputy Chairman for Bas ic and App l ied Sc iences , 
BPPT 

Pro f .  Dr. R .  Anggorodi ,  Depar tment of Animal Nutrit ion , Facu lty o f  
Anima l Husbandry , Bogor Agricul ture Univers i ty (member o f  s t eer ing 
committee ) 

Drh. Askam ,  PT . Charoen Pokphand Anima l Feedmi l l  Co., Jakarta 
I r . Bachtiar Hidayat , S taff  o f  Deputy for Indus trial  Deve lopment , BPPT 
Drh . Mar ia Bintang M . S . , Bogor Agr icul ture Univer s i ty 
Has tari z .  Biran , Minis try of State for Research and Technology , Jakarta 
I r . Bud i Pr iyanto, S taff  of Deputy for Technology Deve lopment ,  BPPT 
I r . Candra Y. PT . S inta Pr ima Feedmi l l , Jakarta 
Dra . Chur iyah, S taff of Deputy for Techno logy Deve lopment , BPPT 
I r. Darmawan S . , S taff  of Deputy for Technology Deve lopment , BPPT 
I r .  Did iek Rahmad i ,  Univers i ty of Diponegoro , Semarang 
I r . Dj okosutrisno , Gadjah Mada Univers i ty ,  Yogyakarta 
Pro f . Dr . Djokosudarmo , Faculty o f  Veterinary Medic ine , Bogor 

Agr icul ture Univers i ty 
Dra . Donowat i, Staff of Deputy for Techno logy Deve lopment , BPPT 
Ir . Dwipurwo Pangarso , Director , P . D. ASEN , Surabaya ; Senior Sc ient i s t , 

BPPT 
Drh . Yanuarso Eddy , S taff of Deputy for Technology Deve lopment , BPPT 
Ir . Eman Kustaman , Bogor Agricul ture Univers i ty 
Drh. Diah Asr i E rowat i ,  S taff of Deputy for Techno logy Deve lopment ,  BPPT 
I r. R .  D. E s t i  Sr i w . , Staff  of Deputy for Technology Deve lopment ,  BPPT 
Dr. Indrawati  Gandjar , Facu lty of Sc iences and Mathemat ics , Univers i ty 

o f  Indones ia ; Senior Sc ient is t ,  BPPT (member of s teer ing commi t tee )  
Dra . Habs ari  Kus purwaha t i, S taff of  Deputy for Sys tems Analys is , BPPT 
Dr . E .  T .  T .  Has ibuan , O i l  and Gas Technology Deve lopment Center ,  

Jakarta 
I r . Sri  Has tut i ,  Staff of Deputy for Techno logy Deve lopment ,  BPPT 
Drs . Henky I snawan , Staff of Deputy for Techno logy Deve lopment, BPPT 
Drh. F .  Indradjaja , �T . Cargi l l  Indone s ia , Feedmi l l, Bogor 
I r .  Indyah Nurdyas tut i , Staff of Deputy  for Techno logy Deve lopment, BPPT 
Dra . I sworo Rukmi Kuntjoro ,  Facu l ty of  Sc iences  and Mathematics , 

Univers i t y  of  I ndone s ia , Jakarta 
Prof .  I r .  Joe tono , Univers i ty of  Gadjah Mada , Yogyakar ta 
Ir . R. B. Kasmidjo , Faculty  of Agr icul ture Techno logy , Universi ty  o f  

Gadjah Mada , Yogyakar ta 
Pro f .  Dr .  K. H .  Kho , Depar tment of Chemical  Technology , Bandung 

Ins t i tute of Technology ; Senior Sc ient ist,  BPPT (member of s teering 
commit tee )  

Ir . Koesnandar, S taff of  Deputy for Technology Deve lopment ,  BPPT 
Ir . Koeswand i Was ito , Projec t Manager ,  E thanol P i lot  Plant and Energy 

Farming , BPPT 
Drs . Achmad Komara , S taff  of Deputy for Technology Deve lopment ,  BPPT 
Lie  Goan Hong , M . D . , Nutr i t ion Research and Deve lopment Center , Bogor 
I r . Maman Surachman, Staff of Deputy for Bas ic and App l ied Sc iences , 

BPPT 
Drh . Mansjoer Hawab M . S . ,  Bogor Agr icul ture Univer s i ty 
Mifta Roswi ta , Facu lty  o f  Sc iences and Mathema t i c s , Univers i ty o f  

Indonesia , Jakar ta 
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Ir. Syah Djohan Nas ir i , Staff  o f  Deputy for Techno logy Deve lopment ,  BPPT 
Drh. Ngepkep Gint ing ,  Agency for Anima l Research Disease , Bogor 
Dr. s .  Par l in Napi tupulu , V ice Chairman ,  BPPT 
Dra. Pertamawati , S taff  of Deputy for Techno logy Deve lopment , BPPT 
Ir. H .  D .  Pusponegoro ,  Deputy Chairman for Techno l ogy Deve lopment, BPPT 

(member o f  s teering commi t tee) 
Dr. I. Putu Kompiang , Agency for Animal Research, Bogor 
Dra. Rachmaniar , S taff  of Deputy for Bas ic  and Appl ied Sc ience , BPPT 
Ir . Rahardi Rame lan , Deputy Cha irman for Indus trial  Analys is , BPPT 
Dr. Sabana Kartasasmi ta , As s i s tant to the Minis ter of State for 

Research and Technology 
I r. Firman L .  Sahwan , S taff of Deputy for Techno logy Development , BPPT 
Ir. Saraswati , Senior Sc ient is t ,  BPPT; Facul ty of Chemica l Engineer ing , 

Surabaya Ins t i tute o f  Technology (member of s teer ing commi t tee) 
Ir. Dodo , R. Sas tra , Staff  o f  Deputy for Techno logy Deve lopment ,  BPPT 
Dra . Dewi Sab i ta S lame t , Nutrit ion Research and Deve lopment Center , 

Bogor 
Dr. S lamet Sudarmadj i ,  Faculty of Agr icul ture Techno logy , Gadjah Mada 

Univer s i ty 
Dra . Sul i s t iyani, Bogor Agr icu l ture Univers i ty 
Dra . Sri  Susanti, Staff of As s i s tant to the Minis ter of State  for 

Research and Technology 
Dr . Susono Saono , Nat iona l Biological  Ins t i tute , Indones ian Ins t i tute  

of Sc iences , Bogor 
Dr . Sutarman Mihardja , Facul ty of Anima l Husbandry , Padjajaran 

Univers ity , Bandung 
Dr. Maggy Thenawidjaja, Bogor Agr icul ture Univer s ity 
Dra. Tit iresmi , S taff of Deputy for Techno logy Deve lopment , BPPT 
Drh . Umi C ahyanings ih ,  Bogor Agr icul ture Univer s i ty 
Dr. Untung I skandar , Projec t Manager Bas ic  Human Needs , BPPT (member o f  

s teer ing commi t tee) 
Dra . N ina Utami , Staff of Deputy for Bas ic and Appl ied Sc ience , BPPT 
Ir . Sri  Wahj uni , Staff of Deputy  for Techno logy Deve lopment, BPPT 
Ir. Ward iman Djoj onegoro , Deputy Chairman for Adminis trat ion , BPPT 
Ir . Witono Basuki, Staff  of Deputy for Techno logy Deve lopment, BPPT 
Pro f. M .  T. Zen , Deputy Chairman for Natura l Res ources , BPPT 

Uni ted S tates Par t ic ipants  

Dr. Gera ld Reed, V ice Pres ident for Corporate Deve lopment, Mi lbrew Inc . 
Amber Labs , Chairman 

Dr . Henry R .  Bungay , I I I , Profes sor of Chemica l  and Environmental 
Engineer ing , Rens se laer Polytechnic Ins t i tute 

Dr . Joseph Fontenot , Professor of Animal Sc iences,  Virginia Polytechnic 
Ins t i tute and S tate Univers ity 

Dr . John N .  Uda l l, Jr . ,  As s is tant Direc tor , C l inica l Research , 
Mas s achusetts  I ns t i tute of Techno logy 

Mrs . Rose  Bannigan, S t a ff Officer, Board on Science and Techno l ogy for 
Internat ional Deve lopment , Office  of Internat iona l Affairs , 
Nat iona l Research Counc i l  
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Other Par t i c ipants  

Dr . Jerome Bosken , D irec tor , Office o f  Science , Techno logy and Energy , 
U . S .  Agency for International Deve lopment , Indonesia  

Mr . H .  ! toga , Mitsub ish i C orporat ion , Jakarta 
Dr . A. B. Van Rennes ,  U . S .  Technical  Adviser  to the Chairman , BPPT 

Jakar ta , Indone s ia 

* * * 

WORKSHOP ON SYSTEMS ANALYSI S 
(FEBRUARY 1983 ) 

Indones ian Par t i c ipants  

I r .  Su leman Wir iad idj aja , Deputy Chairman for Sys tems Analyses , BPPT , 
Cha irman , Workshop Organiz ing Commit tee  

I r . Ward iman Djojonegoro , Deputy Chairman for Adminis trat ion , BPPT , 
Cochairman , Workshop Organiz ing Commit tee 

Dr . Untung I skandar , Leader , Bas ic Human Needs , BPPT , Coordina tor , 
Workshop Organiz ing Commi t tee 

Execut ive Commit tee 

Dr . Iman Sur ipto , Secre tary to  the Minis ter of State for Research and 
Technology 

Prof . M. T .  Zen , Ass is tant Minis ter I I , Minis try of S ta te for Research 
and Techno logy 

Dr . Sabana Kartasasmi ta , Ass is tant Minis ter I I I , Minis try of S tate  for 
Research and Technology 

Dr . S .  Par l in Napi tupulu , As s is tant Minis ter IV , Minis try of State for 
Research and Techno logy 

Prof . Dr . Sukadj i  Ranuwihardj o ,  As s i s tant Minis ter ( Pol icy Coordinator ) ,  
Minis try o f  State  for Research and Technology 

Dr . Burhan Napi tupulu , Special  Ass is tant , Min is try of State for Research 
and Technology 

Dr . S .  B .  Joedono , Senior Sc ient i s t , Minis try of S tate for Res earch and 
Technology 

Pro f .  Dr . A .  B .  Van Rennes , U . S .  Technical  A s s i s tant to the Minis ter o f  
S tate for Research and Technology 

Dr . s .  Parl in Napi tupulu , Vice  Cha irman , Agency for the Asses sment and 
App l icat ion of Technol ogy ( BPPT ) 

Prof . Dr . Amiruddin , Deputy Chairman for Bas ic and Appl ied Sciences , 
BPPT 

I r . H .  D .  Poes ponegoro , Deputy Chairman for Technology Deve lopment , BPPT 
Ir . Rahard i Rame lan , Deputy Cha irman for Indus trial  Analyses , BPPT 
Dr . Ibrah im Hasan , Modera tor , BPPT 
Dr . Darmawan Saleh , Moderator , BPPT 
Dr . Ing . Mul j o  Harsono , BPPT 
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BPPT Organizing Commi t tee . 

Dr . Komarud in , Ass is tant to Deputy Chairman for Sys tems Analyses , 
Secre tary 

Dr . Habsar i  Kuspurwahat iy ,  Secre tary 
Ir . Henky Sutanto , Member , Sol id Was te Management Study 
Dr . Ansorud in ,  Member , Sol id Was te Management S tudy 
Ir . Jajang Hasyim ,  Member , Urban Transportat ion S tudy 
Dr . Lukman Sakarma , Member , Urban Transpor tat ion S tudy 
I r .  Sudarmodj o  Dirdjonegoro , Member , Food Sys tem S tudy 
I r .  Har iad i Wardi , Member , Food Sys tem S tudy 

Agency for the As sessment  and Appl icat ion of Technology ( BPPT ) 

Tri Djoko Wahyono , Sys tems Ana lys is  
Sudjud Suratr i ,  Sys tems Analys is 
Subagio Imam K . , Natura l Res ources  
Sri  Sarnety M . , Natural  Resources 
Muhadi ,  Sys tems Analysis  
Sudaryanto , Sys tems Analys is  
Mus tadjab , Planning Bureau 
Haryanto , Technology Depar tment 
Ira , Technology Department 
T iwie , Techno logy Depar tment 
Hermanto , Technology Department 
Ad i Sas i t iwar ih , Natural Resources 
Sri Les t ari , Natural Resources 
Poedj i Pranoto , I ndus trial  Ana lys is  
Sub iyanto , Sys tems Analys is  
!d ing Cha idir , Sys tems Ana lys is 
Himawan Ad inegoro , I�dus trial  Analys i s  
So leh I skandar , Sys tems Ana lys is  
Tus y  Adibroto , Techno logy Deve lopment 
Sulae f i , Sys tems Ana lysis  
s .  Kuncoro , Sys tems Analys is  
Mar iadi , Sys tems Ana lys is  
Hawaria JM ,  Techno logy Deve lopment 
Tri  E s t i , Techno logy Deve lopment 
Budh i Priyanto , Techno logy Deve lopment 
H.  Hayash i ,  Japanese Technical As s i s tant to  the Minis ter o f  S ta te for 

Research and Techno logy 
E . J .  Lapian , Natural Resources  
Abdul Karim , De fense Industry 
Dj oko Padmono , Techno logy Deve lopment 
Agus Kri s t i j ono , Natural Resources 
Syakur Sal im ,  Sys tems Analys is  
Hermin , Indus trial  Analys i s  
Osr iman Ozsman , Indus trial  Ana lys is  
S imangunsong , Indus trial  Analys i s  
Rahardj o ,  Sys tems Ana lys is  
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Sri  Rahayu , Sys tems Ana lys i s  
Taty H . , Sys tems Analys is  
Rul ias ih ,  Sys tems Analys i s  
Idwan , Natura l Re sources 

- 30 -

Wahyud i ,  S taff , A s s i s tant Minis ter I I , Minis try o f  S tate  for Res earch 
and Technology 

Harlon Harun , Natural Resources 
Sya ffriadi , Natural  Resource s  
Kuswarini Kusno , Sys tems Ana lys is  
Fathoni  Moeh tadi , Sys tems Analys i s  

Uni ted States  Par t i c ipants  

Dr . David B .  Hertz , D irec tor , Inte l l igent Computer Research Ins t i tute , 
Univers ity  o f  Miami , Cha irman 

Dr . Wal ter L .  F i she l , Ass is tant Direc tor , Ohio Agr icul tural Res earch and 
Deve lopment Center , Ohio S tate Univers ity 

Professor Brit ton Harr is , Schoo l o f  Pub l ic and Urban Pol icy ,  Univer s i ty 
o f  Pennsylvania 

Mr . Abraham Michae l s , Consul t ing Engineer , Os terv i l le , Mas sachusetts  
Mrs . Rose  Bannigan , S taff  Officer , Board on  Sc ience and Techno logy for 

Internat ional Deve lopment ,  Office o f  Interna t ional Affairs , 
Nat iona l Research Counc i l  

Mr . Augus tus Nasmi th , Jr . , S taff  Officer , Board on Sc ience and 
Technology for Internationa l Deve lopment , Office of Internationa l 
Affairs , National Res earch Counc i l  

* * * 

AD HOC SEMINAR : PLANNING AND COORDINATION 
OF RESEARCH AND TECHNOLOGY IN THE UNITED STATES 

(MAY 5-6 ,  1983 ) 

Indones ian Part ic ipants  

Pro f .  Sukadj i Ranuwihardj o ,  As s is tant Minis ter for Pol icy Coordination ,  
Minis try of  State  for Research and Techno logy 

Dr . Achmad Amiruddin , Deputy to the Cha irman o f  the Agency for the 
As ses sment and App l icat ion of  Technology ( BPPT ) 

Mr . Dipo A lam , Indone s ian Ins t i tute o f  Sc iences ( LIPI ) ,  currently in the 
Uni ted States  

Uni ted States  Part icipants 

Dr . Wi l l iam A . W .  Krebs , V ice Pres ident , Ar thur D. L i t tle , Inc . , Chairman 
Dr . Domenic B i tondo , Pres ident , Bitondo As sociates , and S taff  

Consultant , Univers i ty o f  Mich igan 
Dr . Ronald B lack , D irec tor , Office  of Internat ional Programs , Denver 

Research Ins t i tute 
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Dr . Mary Carter , Assoc iate Adminis trator , Agr icul tural Research Service 
U . S .  Department o f  Agr icul ture 

Dr . George R. Herbert ,  Pres iden t , Research Tr iangle Ins t i tute 
Dr . Dona ld Senich , Direc tor , D ivis ion of  Indus trial  Sc ience and 

Technological  Innovat ion ,  Nat ional Sc ience Foundat ion 
Dr . H .  Guyford Stever , Chairman , Commis s ion on Engineer ing and Technical  

Sys tems , National Res earch Counc i l  
Dr . Duane Sunderman , Bat t e l le Columbus Laboratories  
Mrs .  Ros e  Bannigan , S taff  Off icer , Board on  Sc ience and Techno logy for 

Interna t ional Development , Office  of Interna t iona l Affairs , 
Nat i ona l Research C ounc i l  

* * * 

WORKSHOP ON PLANNING , MONITORING , AND EVALUATION 
OF RESEARCH AND TECHNOLOGY IN INDONESIA 

(AUGUST 1983 ) 

Indones ian Part ic ipants  

Pro f .  Sukadj i Ranuwihardj o ,  As s i s tant Minis ter for Pol icy Coordination ,  
Minis try o f  State  for Research and Technology , Cha irman 

I r .  Bambang Wahyud i ,  S t a f f  o f  Deputy for Natural Resources , Agency for 
the Asses sment and Appl icat ion of  Techno logy ( BPPT ) 

Pro f .  A .  Ba iquni , Direc tor-Genera l ,  Nat iona l Atomic Energy Agency ; 
Cha irman , Nat iona l Resources  and Energy Research & Technology 
Commit tee 

Dr . Budiono , Facu l ty of  Economics , Gadj ah Mada Univer s i ty 
Ir . Donathus Pakpahan , S taff  o f  Deputy for Indus trial  Deve lopment ,  BPPT 
Ny . D i t i  K. Gunawi , SH , Lega l Office , Indones ian Ins t i tute of Sc iences  
Drh . Har tono , Mini s t�y of  Hea l th 
Dr . Hananto S igit , Central Bureau of  S tat i s t ics  
Drs . Jana Anggadiredga , Staff  o f  Deputy  for Natura l Resources , BPPT 
Mr . Jusdy Achmad , S taff  of State  Min is try for Research and Technol ogy 
Drs . Ketut Pa tra , S taff  of Deputy for Natura l Resources , BPPT 
Ir . Karyana Ukar Bratakusumah , S taff  of Deputy for Technological  

Deve lopment , BPPT 
Mr . Kartono Hardj opertamo , Centra l  Bureau of S t a t i s t ics  
Mrs .  A .  S .  Luhul ima , Spec ial  S taff  for R&D Management , Indone s ian 

Ins t i tute of Sc iences  
Dr . Ibrahim Anwar ,  Secre tary , Agency for  R&D , Minis try o f  Agr icul ture 
I r . Maskan Abdul lah ,  S taff  of Deputy for Adminis tra t ion ,  BPPT 
Ir . Mahsun I rsyam ,  National Aeronaut ic s  and Space Ins t i tute 
Drs . Mochamad Bunyamin , Nat ional Atomic Energy Agency 
Drs . S .  Chr . Moe lyono , Bureau o f  Finance , Indones ian Ins t itute o f  

Sc iences 
Mr . Noegroho , SH , Nat iona l Coordinat ing Agency for Survey and Mapping 
Dr . Ni lyardi Kahar , Nat iona l Ins t i tute  for Phys ics , Indones ian 

Ins t i tute  of Sc iences 
Dra . Pamugara i Sutomo , Staff of  Deputy for Natural  Res ources , BPPT 
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Dr . L. M .  Panggabean , Staff  o f  Deputy for Industrial  Development ,  - BPPT 
Drg . Rahutami , Staff  o f  Deputy for Indus tria l Deve lopment , BPPT 
Mr . Han Redmana , Staff  o f  State Minis try for Research and Technology 
Dr . Roes tamsyah , Nat ional Ins t i tute for Chemis try , Indones ian Ins t i tute  

o f  Sc iences 
Dr . M .  Ridwan , National Atomic Energy Agency 
Dr . Set i j a t i  Sas trapradja , D irector , Nat ional Biological  Ins t itute , 

Indones ian I ns t i tute o f  Sc iences 
Drs . Sawedi Mal labang , S taff  of Deputy for Adminis tration ,  BPPT 
Prof . Dr . Sed iono T jondronegoro , Department o f  Rural Development ,  Bogor 

Agr icul tural  Univers ity  
Mr . Setyo Utomo Said , Nat iona l Atomic Energy Agency 
Drs . Al fred S i t injak , Nat ional Aeronaut i c s  and Space Ins t i tute  
Dr . Hernanto Soekadar , Staff  o f  S tate Minis try o f  Research and 

Technology 
Mr . Soemarlan SKM , Secre tary , Agency for R&D , Minis try of Hea l th 
Dr . Suharso , D irec tor , Nat iona l Ins t i tute for Economic s  and Soc ia l 

Re search , Indones ian Ins t i tute o f  Sc iences  
Dr . R .  B .  Suhar tono , Head , Agency for R&D , Minis try of  Indus try 
Ko lonel Suharyono , S taff  of  S tate  Minis try for Research and Technology 
Dra . Sular t i  l smusubroto , R&D Management , Indones ian Ins t i tute of  

Sc iences 
May . Jen . Theo Sumantri , Head , Agency for R&D , Depar tment o f  Secur i ty 

and De fense 
Dr . !man Suripto , Secre tary , Minis try of S tate for Research and 

Technology 
Ir . Sunarto , S taff  of Deputy for Adminis tration , BPPT 
I r . M .  Hasru l Tayeb , Nat iona l Atomic Energy Agency 
Drs . Tj andra Surya , National Coordinat ing Agency for Surveys and 

Mapping 
Ir . Ward iman Djoj onegoro , Deputy for Adminis trat ion , BPPT 

United States Par t ic ipant s  

Dr . F .  Kar l Wil lenbrock , Cec i l  H .  Green Professor o f  Engineering ,  
Southern Me thod i s t  Univers ity , Chairman 

Dr . Domenic B i tondo , Pres ident , B i tondo As sociates  and Staff  
Consul tant , Univers i ty of  Michigan , Ann Arbor , Mich igan 

Dr . L. Vaughn B lankenship , Direc tor , Divis ion of Budge t and Program 
Analys is , Of fice of  Plann ing and Resources Management , Nat ional 
Sc ience Foundat ion 

Dr . Mary E .  Carter , As sociate Adminis tra tor , Agr icul tural Res earch 
Service , u.s. Depar tment of Agr iculture 

Mrs .  Rose  Bannigan , Senior Staff Officer , Board on Sc ience and 
Technology for Internat iona l Deve lopment , Of fice of Internat iona l 
Affairs , Nat iona l Research Counc i l  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C o o p e r a t i v e  A c t i v i t i e s  i n  I n d o n e s i a  o n  S c i e n c e ,  T e c h n o l o g y ,  a n d  R e s e a r c h  P o l i c y  D e v e l o p m e n t :   E n d - o f - C o n t r a c t  S t a t e m e n t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 4 0 7

http://www.nap.edu/catalog.php?record_id=19407


- 33 -

Other Par t ic ipants  

Dr . Jerome Bosken , D irec tor , Office o f  Sc ience , Techno logy & Energy , 
U . S .  Agency for International Deve lopment , Indonesia  

Dr . A .  B .  Van Rennes , U .  s. Technical Adviser  to the Chairman , BPPT , 
Jakarta , Indones ia 

* * * 

SYMPOSIUM ON POTENTIAL INDONESIA-U . S .  COLLABORATION 
IN SCIENCE AND TECHNOLOGY 

( OCTOBER 1983) 

Dr . M .  Robert Aaron 
Head , Dig i tal  Techniques Department 
Be l l  Laborator ies 
Holmdel ,  New Jersey 

Mr . Wi l l iam J .  Ackerman 
USAID/ Indones ia Desk 
Wash ington , D . C .  

Dr . Dipo Alam 
Indones ian Ins t i tute o f  Sc iences 
Washington , D . C .  

Ms . B l anche Anderson 
American As sociat ion o f  State Col leges and 

Univers i t ies 
Washington ,  D . C . 

Dr . Apri lani Soegiar to 
Direc tor , Nat ional Oceanology Ins t i tute 
Indones ian Ins t i tute of Sciences 
Indonesia  

Dr . Gus tavo Arc ia 
Research Tr iangle  Ins t i tute 
Research Tr iangle Park , North Carol ina 

Dr � Ardjuno Brodjonegoro 
Direc tor of Phys ics  Ins t i tute 
Indones ian Ins t i tute o f  Sc iences 
Indone s ia 

Ir . Achmad Az 
Deputy for Deve lopment and Promot ion 
Indones ian Inves tment Board 
Indones ia 

Telecommunicat ions and 
E lec tronics  

P lenary 

Mar ine Sc ience s  
Te lecommunicat ions and 

E lectronics  

Mar ine Sc iences  

Pos tharves t  Techno logy , 
Farm Mechanizat ion , 
and Agro- indus try 

Plenary 
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Mr . John A .  Bannigan 
Director o f  Research 
Tetra Tech International 
Arl ington , Virginia 

Mrs . Rose  Bannigan 
Pro fes s iona l  Assoc iate/Program 

Deve lopment Coordinator 

- 34 -

BOSTID , National Research Counc i l  

Dr . Steven Bardwe l l  
Direc tor of  Plasma Phy s i c s  
Fus ion Energy Foundat ion 
New York , New York 

Profes sor Mer ton R .  Barry 
Director , Internat iona l Engineering Programs 
Col lege o f  Engineer ing 
Univers ity  of  Wiscons in/Madison 
Mad ison ,  Wiscons in 

Mr . Hugh A .  Benton 
Manager of Venture s 
Babcock and Wi lcox Internat iona l , Inc . 
Barber ton , Ohio 

Dr . Jerome Bosken 
Direc tor , Office  of Sc ience , 

Technology & Energy 
u.s. Agency for Internat ional 
Jakar ta , Indones ia 

Dr . Franc i s  w .  Boulger 

Senior Technical Adviser 
Ba t te l le Columbus Laborator ies 
Columbus , Ohio 

Dr . Mal colm Bourne 

Deve lopment 

Pro fessor of  Food Science and Technology 
New York S tate Agr icul ture Exper iment Station 
Corne l l  Univers i ty 
Geneva , New York 

Dr . Edward L .  Brady 
As sociate  Director for Internat ional 

Af fairs 
Nat iona l Bureau of  Standards 
Wash ington , D . C . 

Plenary 

Symposium C oordinator 

Energy Indus t r ie s  

P lenary 

Mar ine Sciences 

Engineer ing and Machine 
Too l Industries  

Pos tharves t  Techno logy , 
Farm Mechanizat ion , 
and Agro- indus try 
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Dr . Nyle  c .  Brady 
AA/ S&T 
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U . S .  Agency for Internat ional Development 
Washington , D . C . 

Dr . Erne s t  J .  Briskey 
Dean , School of Agr iculture 
Oregon State Univers i ty 
Corva l l is , Oregon 

Ms . Brenda Buchb inder 
Budget & Fiscal  Officer 
BOSTID ,  National Res earch Counc i l  

Dr . s. Joseph Campanel la 
Vice Pres ident and Chie f Sc ient i s t  
COMSAT Laboratories 
C larksburg , Mary land 

Dr . B .  S tephen Carpenter 
Sc ient i fic  Ass is tant to the Director o f  

the Nat iona l Measurement  Laboratories 
Nat ional  Bureau o f  S tandards 
Washington , D . C .  

Dr . John Cherry 
Assoc iate Director 
Eas tern Regiona l Research Center 
U . S .  Department of Agr icul ture 
Ph i lade lphia , Pennsylvania 

Ms . Rosanna C iupek 
NOAA/NESDI S 
Interna t iona l  Affairs 

Mr . John C lark 
Nat iona l Park Service 
Internat iona l Branch 
Washington , D . C .  

Professor Bobby L .  C lary 
Professor of Agr icul tural Engineer ing 
Oklahoma S tate Univers ity 
S t i l lwater , Oklahoma 

Mr . Thomas C lemens 
Press  Officer 
u.s. Informa t ion Agency 
Washington , D . C .  

Plenary 

Panel Chairman , 
Pos tharves t  Technology , 

Farm Mechanizat ion , 
and Agro- industry 

Te lecommunicat ions and 
E lectronics 

Mar ine Sc iences  

Pos tharves t  Technology , 
Farm Mechanizat ion , 
and Agro-indus try 

Mar ine Sc iences 

Mar ine Sc iences 

Pos tharves t  Technology , 
Farm Mechanizat ion , 
and Agro-indus try 

Plenary 
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Mr . Al lan Conrad 
Manager , Proces s & Env ironment 
Research and Engineer ing 
Bechte l Group , Inc . 
San Franc isco , C a l i fornia 

Dr . Robert Corel l  
Mar ine Sc ience Program 
Univers ity o f  New Hampsh ire 
Durham , New Hampsh ire 

Dr . Ralph Cros s 
50 North Deeplands Road 
Gros se  Point Shores , Michigan 

Dr . Ralph w. Cummings , Jr . 

- 36 -

Senior Agricultural Economis t  
Direc torate o f  Food and Agr icul ture 
Bureau of Sc ience and Technology 
U . S .  Agency for Internat ional Deve lopment 
· Washington , D . C .  

Dra . Marwah Daud 
Indones ian Student Organizat ion 

in the U . S .  ( PERMIAS ) 
Hya t t sv i l le , Maryland 

Mr . Mer l in Derr 
D ivis ion Sa les  Manager 
John Deere Intercont inental Ltd . 
Mo l ine , I l l inois  

Ms . Kim Devona ld 
S ta f f  As soc iate 
Board on Ocean Sc ience and Pol icy 
Nat iona l Research Counc i l  

Dr . c .  Djafri  
Indus trial  At tach' 
Embas sy of the Repub l ic 
Wash ington , D . C . 

Mr . Sukarna Dj aya 
Indones ia 

Mr . Muhamad Djuhar i 

o f  Indones ia 

George Washington Univers ity 
Ar l ington , Virginia 

Energy Indu s t r ie s  

Mar ine Science s 

Engineer ing and Machine 
Too l Industries  

Pos tharves t  Techno logy , 
Farm Mechanizat ion , 
and Agro-indus try 

Pos tharves t Technology , 
Farm Mechaniza t ion ,  
and Agro-indus try 

Mar ine Sc ien�es  

Land Transportation 
Indus tr ies  

Energy Indus tries  
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Dr . M .  G .  C .  McDonald Dow 
Assoc . Direc tor/ Studies 
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BOSTID , Nat ional Res earch Counc i l  

Mr . Samue l E .  Eas tman 
Pres ident 
Economic Sc iences Corp . 
Washington , D . C . 

Dr . David Evans 
As sociate Director of Research 
DNA P lant Technology Corp . 
C innaminson , New Jersey 

Mr . E .  R. Fansyah-Has s an 
U . S .  Department of  Agr icul ture 

Graduate School 
Ar l ington , V irginia 

Mr . Donald Ferguson 
Bureau o f  Oceans and Internat iona l 

Env ironmental  and Scien t i fic  Affairs 
Department o f  State  
Wa·sh ington , D . C .  

Mr . Wa l ter L .  F l inn 
Direc tor , U . S .  Operat ions 
Re sources Management Internat iona l , Inc . 
Washington , D . C .  

Dr . Wes ley K .  Foe l l  
Energy Sys tems and Po l icy Research Program 
Energy Research Center 
Univers i ty of  Wiscons in 
Mad ison , Wiscons in 

Dr . Gera ld A. Franc is 
Manager , Automot ive Program 
Ba t t e l le Columbus Office Laboratories 
Columbus , Ohio 

Dr . D irk Frankenberg 
Marine Sc iences Program 
Univers i ty o f  North Carol ina 
Chape l H i l l , North Carol ina 

Mr . J .  Michae l Ga llagher 
Bus iness  Deve lopment--E lec tric  Power 
Re search and Engineer ing 
Bechtel  Group , Inc . 
San Franc isco , Cal i fornia 

Pos tharves t  Technology , 
Farm Mechanizat ion , 
and Agro- indus try 

Pane l Chairman , 
Land Transpor ta t ion 

Indus tries  

Pos tharves t Techno logy , 
Farm Mechanizat ion , 
and Agro- indus try 

Energy Indus tr ies 

Plenary 

Energy Indus tries  

Land Transportat ion 
Indus tries 

Pane l Chairman , 
Mar ine Sc iences 

Energy Indus t r ies 
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Mr . Bur ton J .  G leason 
Head , O ffice of  Informa t ion 
Ames Laboratory , Energy & Mineral 

Resources 
Res earch Ins t i tute 
I owa S tate  Univers i ty 
Ame s , I owa 

Mr . F .  Goe l tom 
Foreign Trade Consultants  
Van Sickle  As soc iates 
Chevy Chase , Mary land 

Mr . Joseph Goldberg 
Deputy Divis ion Chie f 
Te lecommunicat ions , E lectronics  & New 

Technology Divis ion ,  Indus try Department 
Wor ld Bank 
Washington , D . C . 

Dr . Mi les  Greenbaum 
U . S .  Department of Energy 
Wash ington , D . C . 

Dr . Michae l Greene 
Assoc iate Director/Research Grants 
BOSTID , Nat ional Research Counc i l  

Dr . M .  Grant Gros s 
D irec tor , D ivis ion o f  Ocean Sc iences 
Nat ional Sc ience Foundat ion 
Washington , D . C . 

His  Excel lency A .  Hasnan Hab ib 
Indones ian Ambassador to the United States 
Embassy o f the Repub lic  o f  Indonesia  
Washington , D . C .  

Dr . Kurt F .  J .  He inr ich 
Chie f , Office of  Internationa l Re lat ions 
Nat iona l Bureau of S tandards 
Wash ington , D . C .  

Ir . Hidayat Nataatmadj a  
Head , Documentat ion Department 
Agency for Agr icul tural Research and Deve lopment 
Min i s try of Agr icul ture 
Indones ia 

Land Transportat ion 
Indus tries 

Energy Industries 

Telecommunicat ions and 
E lectronics 

Energy Indus tr ies 

P lenary 

Mar ine Sc iences 

Plenary 

Land Transpor tat ion 
Indus tries 

Energy I ndus tr ies 

Pos tharves t  Technology , 
Farm Mechanizat ion , 
and Agro-indus try 
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Dr .  Gordon L .  Hiebert 
Sr . Program Manager , Eas t As ia 
Nat ional Sc ience Foundat ion 
Washington , D . C . 

Dr . Wi l l iam C .  Hol ton 
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S trategic Planning Manager for Semiconduc tor 
Group 

Texas Instruments ,  Inc . 
Dal las , Texas 

Mr . Robert Huber 
Edi tor and Pub lisher 
Produc t ion Magaz ine 
B loomf ield H i l l s , Michigan 

Dr . Wi l l iam Hughes 
Direc tor , Engineer ing Energy Lab . 
Oklahoma State  Univers ity 
S t i l lwater , Oklahoma 

Mr . John Hur ley 
Direc tor , BOSTID 
Nat ional Research Counc i l  

Dr . Robert F .  !chord , Jr . 
Senior Energy Advisor 
As ia Bureau 
U . S .  Agency for Internat ional Deve lopment 
Washington , D . C . 

Dr . C l aude I snard 
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