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FOREWORD 

Much of the economic development in the East-West Center region of 
Asia and the Pacific is dependent on renewable natural resources and the 
environment. These natural systems yield materials and energy, recycle 
the wastes of society, and furnish amenities as well as habitats. Successful 
development provides for the long-term sustained productivity and 
health of natural systems. The technical information necessary for ba­
lanced economic development planning must include an understanding 
o f the environment and the natural resource base. 

Since 1978, the East-West Environment and Policy Institute has con­
ducted a multinational study of methods for natural systems assessment. 
A n important input has comprised case studies from the developing 
countries. This research report was commissioned for a conference of 
environmental scientists and development officials held at the East-West 
Center. It documents several important and interesting projects where 
environmental consequences were significant to the success of economic 
development. Al though some changes have since occurred in Indonesian 
government organization, the findings o f Dr. Ar thur Hanson will gener­
ally remain useful to professions in donor agencies and host country 
development units. 

Collaborative work in this field continues in the E W E A P I Project "Nat­
ural Systems Assessment for Development." 

Richard A . Carpenter 
Project Coordinator 
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THE COURSE OF LONG-TERM DEVELOPMENT 

. . . The Indonesian Nation desires to have a harmonious relationship 
between Man and his Creator, between Man and his fellow-man and the 
environment around him . . . 

. . . Rational use of Indonesia's natural resources is necessary in the 
execution o f development. Exploitation o f these natural resources should 
not destroy environmental conditions and should be executed by an over­
all policy which takes into account the needs of future generations . . . 

(excerpts from Chapter III of the Guidelines of State Policy, 1973) 
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Environmental Considerations 
in Foreign-Donor-Supported Projects: 

Some Experiences in Indonesia 
by 

Arthur J. Hanson 

ABSTRACT 

T h i s report explores the evolving role of environmental considerations over the 
period 1 9 1 3 - 1 9 7 7 i n foreign donor-supported projects i n I n d o n e s i a . T h e chang­
i n g structure and relationships of government units responsible for environmental 
concerns a r e delineated, as w e l l as their r e l a t i o n to i n t e r n a t i o n a l development agen­
cies. As examples of the kinds of procedures and problems encountered, a wide 
range of projects undertaken by a variety of i n t e r n a t i o n a l development agencies a r e 
described. T h e cost of research and implementation of environmental impact state­
ments is discussed at length, and suggestions a r e made for improving the input of 

foreign donor agencies. 

INTRODUCTION 

Indonesia has natural resources so varied and abundant that few other 
developing countries can compare with it. Yet, with the urgent demands 
created by poverty and by an enormous, rapidly expanding population, 
few other cocintries have a greater need for formulation and careful 
execution of resource and environmental management strategies.' The 
depth of concern among Indonesian planners for a livable human en­
vironment and wise use o f resources is sometimes overlooked by foreign 
observers. 2 Th is is understandable when they confront obvious signs of 
waste such as the rampant forest exploitation characteristic of the last 
decade, 3 as w'ell as the low standards of housing and sanitation in both 
rural and urban areas. What most learn, however, if they carefully ob­
serve either cities or farming communities, is that Indonesians are excep­
tionally skilled in their adaptation to environment and, particularly on 
Java, form a true Conserver Society.4 Th is may be seen in the varied and 
intensive activities of farmers and aquaculturalists, in the food producing 
capacity of major cities, and in the careful preservation and /o r recycling 
of almost any manufactured item. These observations will be tempered 
by visibly widespread environmental problems such as the destruction of 
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upland watersheds on Java and the more insidious problem of gradual 
degradation of slash-and-burn cultivation areas throughout the country. 5 

Over the past decade of R E P E L I T A I and II planners and politi­
cians have presented an increasingly coherent and well-funded effort to 
introduce resource and environmental management concerns into devel­
opment planning. 6 Th is effort is remarkable for the dimensions and 
breadth achieved. Environmentally based planningconcepts pervade ma­
jo r ministry projects, f igure prominently in discussions o f the National 
Assembly, and have been incorporated into the National Guidance Policy 
( G B H N ) . Most recently, a Minister o f State for Development Control and 
Environment has been appointed. The post-Sukarno period has been one 
of enormous expansion of investment activity in Indonesia and a time of 
hard lessons, especially in oi l , in the social and ecological impacts of ex­
panding agriculture and, of course, in the expansion of forestry from 
virtual stagnation to the country's position as a leading exporter of tropi­
cal hardwoods. The past decade has also been a period of relative political 
stability in which desperately needed infrastructure such as irrigation 
networks could be rehabilitated and enlarged, 7 and in which the technical 
competence needed for proper management could be expanded (al­
though the low number of skilled engineers, scientists, and managerial 
personnel is still a major constraint to project planning and implementa­
tion). It also has been a time of unprecedented intervention by outside 
agencies who contributed at least US $1.75 billion in 1978 - 1979 in loans 
and grants for Indonesian development. 1 1 Th is compares with a total 
annual revenue from exports of about $8.5 billion in that year. 

T h e ways in which this foreign loan and grant money are spent and 
projects are conceived or evaluated vary considerably among the donor 
agencies. So also do the capacities of Indonesian agencies to absorb this 
outside capital and associated foreign technical expertise. Development 
f inancing generally is done on a project basis and it is through projects 
that the government has the best capacity to create resource and environ­
mental management strategies. Through analysis of actual projects in­
sight can be gained into limits on both Indonesian and foreign agency 
progress towards creating sound environmental assessment, as part of 
project planning, and in implementing appropriate management strate­
gies. The examples chosen for review are representative of major initia­
tives in development: river basin development, agricultural land develop­
ment, regional development planning, industrial development projects, 
and public health. The approach and the degree o f interest in environ­
mental impact assessment vary considerably in the operating guidelines 
of the various multilateral and bilateral donor agencies. 9 

For all the foreign agencies environment is a new concern, often with 
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implications o f imposed outside standards. The easiest way to handle 
environment assessment is to leave detailed analysis to local planners — 
whether or not a real capacity exists. The arguments sometimes include 
the following reasoning: that the priorities of developing countries rarely 
include the environment; that many such countries welcome polluting 
industry for the employment created; and that donor agencies should 
respond to requests of the host government even where environmental 
problems may be created. The creation o f environmental legislation, en­
vironmental planning offices, and other such positive measures on the 
part of recipient countries may, in the short run, have only limited influ­
ence on changing the response of donor agencies, whose planning and 
project cycles are often three to five years. But, eventually, these agencies 
cannot fail to be influenced by relatively strong internal directives, which, 
notably in United States Agency for International Development (USAID) 
and in the World Bank, have designated environment assessment as an 
essential component of project analysis. Furthermore, some agencies like 
Food and Agriculture Organization (FAO), which acts as an implementor 
of United Nations Development Programme (UNDP) and United Nations 
Environment Programme (UNEP) projects, claim a well-established in­
volvement in environmental management work. 

Because both developing countries and donor agencies are separately 
evolving their philosophies and mechanisms for the environment, it is 
possible that we will see highly divergent situations develop. There is little 
doubt that Indonesian government policy towards environmental con­
cerns in development is more advanced than the policy initiatives of some 
donor agencies. Therefore, it is important to determine i f donors are 
working with environmental units in government and universities, in 
addition to any internal environmental assessment studies they may con­
duct on projects. What follows is a description of processes and case 
studies important to the establishment of environment as a key concern 
in development planning decisions. 

EVOLUTION OF INDONESIAN ENVIRONMENTAL PROCESSES 

Within the complicated channels of Indonesian decision making, 
based on a consensus system, there is often agradual emergence of a firm 
decision rather than open confrontation, legal battles, or extensive hear­
ings. Also, what is sometimes mistaken by outsiders for a 'no decision' 
status can be very definitive, an especially important matter in environ­
mental assessment. Only limited possibilities exist for public participation 
in decisions. Furthermore, information flow into and out from the gov-
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ernment is frequently inaccurate or misinterpreted. O n some issues, how­
ever, public concern is clearly an important element in environmental 
decisions. For example, concern for pollution and fish shortages by tradi­
tional fishermen and the operators of the 115,000 hectares o f coastal 
fishponds along the north coast of Java may be more important than any 
scientific monitoring unit for marine pollution, since any threat to social 
stability is taken very seriously by the government. 1 0 Environmental prob­
lems that directly impinge on a community's livelihood fall into this 
category. O n Java practically any large industrial development discharg­
ing noticeably toxic elements is potentially at risk of creating disfavor, 
since natural production processes are so intensively tapped everywhere. 

The actual staff capacity, at either central or local government levels, 
for monitoring and evaluating environmental problems is very limited. 
Furthermore, the poor communications between agencies result in con­
flicting advice and severe limitations on effective regulation and policy 
implementation. This can work for or against individual environmental 
decisions. The agencies involved in environmental decision making dur­
ing the period 1975-1977 are shown in Figure 1. This diagram also 
attempts to illustrate likely points of environmental assessment dur ing 
project planning and implementation. Four agencies are of particular 
importance in the process. 

The Ministry of Public Works ( P U T L or PU) is the most important 
project implementation department. In 1975 it controlled about 40 per­
cent of the Development Budget, and it is responsible for road construc­
tion, for water resource development, and for many elements of human 
settlement planning. It is also a major proponent and executor of regional 
planning studies. Public Works is a relatively efficient and innovative 
agency with environmental engineers and planners on the staff. It is also 
the agency most in need of careful evaluation since its projects are often of 
monumental scale and significance in environmental management. 

Actual environmental decision making is closely linked to budget plan­
ning and approval interchanges between departments (such as Public 
Works) and the National Planning Bureau ( B A P P E N A S ) . A Bureau of 
Environment and Natural Resource Management within B A P P E N A S is 
the principal regulating agency through which any project may be tem­
porarily or permanently blocked simply by withholding approval of 
funds. There are severe limits to the number of projects that can be in­
vestigated carefully since the staff is small. The obvious danger exists o f 
being considered "antidevel'opment." This bureau, however, is certainly 
not off the mainstream of B A P P E N A S decision making; and it does not re­
quire a formal Environmental Impact Statement (EIS) before it can inter­
vene to ;halt a project or to change concepts. In fact, until the late 1970s, 
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there was no formal Indonesian government requirement of an EIS for 
most projects. 

The first major initiative to institutionalize environmental concerns 
came with the 1973 appointment of the Deputy Head of B A P P E N A S as 
Chairman o f the National Committee on Environment. This Committee, 
plus a National Committee on Resource Inventory headed by the Minis­
ter of State for Research, formed a flexible means of coordinating re­
source and environment information flow, plus monitoring and manage­
ment studies.11 These committees, incorporated of departmental represen­
tatives, de facto became a kind of Resources and Environment Board func­
tioning in lieu of an environmental protection agency. 

In early 1978 a long-awaited cabinet-level environment position was 
created. The new Minister of Slate for Development Supervision and 
Environment, D i \ Emil Salim, controls neither a large staff nor a sizeable 
budget. Thus it is apparent that the government has not decided to move 
towards an Environmental Protection Agency style of bureaucracy. T h e 
Minister has been very ef fective in his initial dealings with departments 
and provides greater authority than the interdepartmental committees 
and B A P P E N A S office could command. He has linked universities for­
mally to his activities through the formation of environmental study cen­
ters within at least 15 of the universities. Eventually these are intended to 
provide both necessary training in environment as well as the skilled 
personnel for both policy and action research on environmental prob­
lems. Goodland (in press) provides an up-to-date description of the activi-
tiesof the Ministers' office in the period 1978- 1980. 

Including government agencies, university staff (generally exception­
ally well linked to government agencies), and Indonesian consultants, 
there are perhaps only 200 to 300 reasonably senior people involved with 
resource and environment decision making. The key to understanding 
whatever successes have occurred in environmental planning lies in the 
extraordinary degree of communication possible among these senior 
people. This statement may seem at odds with earlier comments on lack of 
communication and the number of interdepartmental miscommunica-
tions. Yet both are true. The ease with which communication can take 
place means that decisions can be made on a very personal basis —and 
quickly. The large volume of work undertaken by most senior people, a 
propensity to obscure issues where a decision is not quickly desirable, and 
a ponderously large, often ineffective lower level staff partially explain 
the frequent miscommunications. 

It is fair to conclude that most expatriate advisors working in Indonesia 
fail to understand the full extent of this communications network (al­
though many spend a lot of time trying). Most advisors find it difficult to 
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be aware of the bureaucracy outside of the agency with which they are 
primarily affiliated. Yet they must prepare plans for, or implement, proj­
ects that may have wide-ranging environmental impacts. Furthermore, the 
initial terms of reference for project development, as developed for site-
visit teams to expand into detailed proposals, are frequently vague or, at the 
other extreme, so specific as to make comprehensive analysis difficult. 
These guidelines may give no indication of the degree of scrutiny the 
actual project plan may face in its interdepartmental rounds within the 
Indonesian government. For the foreign scientist, engineer, or planner, it 
may seem sound advice to leave to Indonesian colleagues environmental 
concerns this person may consider extraneous to the project's central 
theme. This is'Iess likely to be the case in certain categories of proposals, 
especially those dealing with land and water resource development, which 
are predicated upon wise resource or environmental management, than 
with proposals dealing with industrial development. 

In the case of industrial developments there are two extremes: projects 
planned with the assumption that Indonesia cannot afford pollution con­
trol, does not need such controls, etc.; or, conversely, that Indonesia 
should take full advantage of the most up-to-date outside technology and 
start her industrialization without the environmental damage seen else­
where. Both views exist among foreign advisors. 

The general point is that, with the realities of skilled manpower short­
ages over the past decade, much of the country's technical input on proj­
ects (environmental and otherwise) has depended greatly upon the per­
spectives of outside consultants. These consultants may work closely with 
Indonesian colleagues, or almost completely independently. The donor 
officers and planners who hire consultants, review their work, and man­
age project funding may be located in Indonesia or in more distant head­
quarters. Some have very limited knowledge of Indonesian policy or 
agencies other than in their selected field. A l l donor agencies must deal 
with B A P P E N A S since program priorities and project approvals are de­
pendent on it. 

B A P P E N A S deals with masses of technical planning documents pre­
pared, in large measure, by Western and Japanese engineeringconsulting 
firms under contract to specific government departments. It is fair to say 
that, at present, perhaps in contrast to six or eight years ago, the evalua­
tion system is simply overloaded with information. Yet many of the anal­
yses have been done quickly and without access to all the right informa­
tion. Sometimes very good and relevant work is overlooked for reasons as 
simple as foreign project staff not being able to read Indonesian govern­
ment or university research and project documents. In the case of In­
donesian staff, there is a marked tendency to ignore colonial-era research 
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contributions and statistics. For all these reasons technical inputs for proj­
ect planning can be incomplete or even misleading. 

The actual number of environmental impact statements that have been 
produced for projects is fairly small. One must be prepared to assemble 
environment arguments by sifting through more general project docu­
mentation. The examples that follow include some of the pioneering at­
tempts at environmental analysis. Study of such cases provides a measure 
of what environmental accomplishments actually emerged through the 
interaction between foreign development agencies, Indonesian govern­
ment departments, and B A P P E N A S in these early years of environmental 
awareness. 

ENVIRONMENTAL CONSIDERATIONS O N SOME PAST PROJECTS 

The projects to be described have been chosen to represent a cross-
section o f development project types and to include a variety o f interna­
tional development agencies. A l l were either in a feasibility study or im­
plementation stage. The normal procedure for a project to be undertaken 
is as follows: 

1. T h e project concept is forwarded to B A P P E N A S by the originat­
ing government department for approval as a development 
priority. 

2. Each year a list of approved projects is published and made availa­
ble to donor agencies. 

3. Donor agencies select projects from this book or, frequently, await 
formal listing of projects they have informally helped to develop 
through individual departments. 

4. A n evaluation team composed of donor agency staff or specialist 
consultants define detailed terms of reference (sometimes called 
a prefeasibility report) in conjunction with the department or 
departments concerned. 

5. This proposal is then reviewed both within the foreign agency 
and by the Government of Indonesia (at this point various depart­
ments and B A P P E N A S may intervene with comments). 

6. If agreement is reached the study or project implementation 
takes place. 

Often the initial agreement is for an expensive and comprehensive feasi­
bility study meant to review alternative approaches (eg, for harbor siting 
or for water basin development). Such studies may take several years to 
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complete and involve field teams of engineers, economists, and various 
resource and social science specialists. 

A further variant on the above outline involves projects already under 
way (often on a pilot-scale) with Indonesian funding. The government 
may choose to seek outside funding either to bring in further expertise or 
to expand the scale of a project. It is not inconceivable that in some cases a 
department's motivation may be to obtain a foreign stamp of support that 
will restore glamour to projects that have had difficulty in maintaining 
governmental funding. Finally, it is clear that the interests of donor agen­
cies can have an important bearing on what is given priority by the depart­
ments. 

From an environmental assessment perspective what is important to 
note is the relatively long time span and multiple points for intervention 
in this process. Many projects take three to four years or more from the 
time the initial proposal is forwarded until a full feasibility study is com­
pleted. Thus there would be time for an environmental assessment either 
by the Indonesian government or by the agency's contractor. 

River Basin Development 

Citanduy River and Segara A n a k a n Estuary 

TheCitanduy River flows from the semienclosed highlands of West Java 
into the major estuary of the south coast, a semienclosed mangrove swamp 
region called Segara Anakan. 1 2 The river is notable for its immense sedi­
ment load and for flood damage in the lower reaches. These are conse­
quences of upland deforestation, although the floods are caused by grad­
ual incursion of agriculture into a natural inland swamp area. Segara 
Anakan is the home of perhaps 4000 people engaged in estuarine fishing 
and harvest of mangrove products. The estuary is shallowing at a dramatic 
rate as a result of the river sediment inputs. By some estimates it could be 
filled within decades. This infilling has been a matter of concern since the 
1940s, as has been the more inland flooding. To partially control the latter, 
dikes were constructed and now need rebuilding. Changing the course of 
the river to discharge directly into the open ocean is one possible solution to 
the shallowing of the estuary. 

In 1973 U S A I D , working with the Water Resources Directorate-
General of the Ministry o f Public Works, initiated a comprehensive feasi­
bility study for development of the river basin and estuary. 1 3 The study 
considered power development but was primarily concerned with water 
control and land reclamation to expand agricultural output. The effort 
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was notable in several ways. The studies included a compilation of all 
existing work on the basin by an Indonesian and expatriate staff situated 
in the field for over a year. A n attempt was made to address issues of 
upland land rehabilitation. Midcourse diking to achieve flood control was 
recommended. The contentious issue was a recommendation to trans­
form the estuary into a shallow, freshwater lake and ricefields rather than 
mangrove. This reclaimed land would be virtually the only major unit 
that could be added to expand the existing agricultural base. In the 
economic analysis by the contractor the calculated benefit-cost ratio sup­
ported implementation. The fishermen living in the estuary would either 
become farmers, harvest from the 1000-hectare lake, or move elsewhere. 
T h e cost of the Segara Anakan land reclamation would be in excess of US 
$20 mill ion. It was initially given strong support by P U T L . 

Accompanying this plan was a document which was likely one of the 
first environmental impact statements prepared for any project in In­
donesia. Unfortunately the EIS was a very poorly prepared study which 
could hardly be considered objective, since it attempted to develop a 
scenario that overinflated the worth of the reclaimed landscape while 
ignoring the medium-term problems directly associated with reclama­
tion. It ignored probable effects o f development on the inshore and off­
shore shrimp fisheries. In addition, it failed to fully develop alternative 
arguments for environmental management, which range from moderate 
changes under the existing regime to diversion o f the river without block­
ing the estuary. T h e document was circulated by the Ministry of Public 
Works, as part of the routine review of the overall plan, to B A P P E N A S , to 
other Ministries, and to senior environmental specialists in the universi­
ties. The course of decision making from this point is of interest because it 
became one of the first successful efforts of the then newly formed B A P ­
P E N A S Bureau for Natural Resources and Environment to prevent im­
plementation of a project with potentially detrimental effects. 

This Bureau commissioned a parallel set of studies by Indonesian 
scientists to produce a clearer perspective on the value of the mangrove 
forest resources, and on the "health" of the estuarine fishery resources 
(which were claimed to be in a serious state o f decline in the original 
foreign consultant's EIS). In addition, the Director General of Fisheries 
became involved in the controversy (and, through this office, a series of 
FAO-commissioned studies were initiated on the estuarine stocks). 
U S A I D was informed of the unacceptability o f the original document and 
its contractor was, in turn, requested to complete an additional study 
focusing on the topics o f the estuarine fisheries and of any possible rela­
tionship between the valuable offshore fisheries and changes in the es­
tuarine environment. This study, completed in less than two months by a 
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U.S. marine ecologist, clearly pointed out most o f the deficiencies of the 
EIS and hypothesized a strong relationship between the maintenance o f 
the estuary and mangrove and the offshore fish and shrimp production. 
A year after this study USAID's contractor retained another senior 
fisheries-management scientist to provide as balanced a report as possible 
on the probable impacts on fish stocks of reclaiming the estuary. With the 
completion o f this report the Segara Anakan reclamation essentially has 
become a dead issue—both the Director General of Water Resources and 
U S A I D realize the ecological and social consequences are likely to be 
substantial, and benefits moderate. The question of what should be done 
to best manage the estuary remains open, however. Monitor ing of 
changes and development management plans for fisheries and mangrove 
forest are under way. 

In this case there has been no serious attempt to involve the local 
residents of the estuary in the decision process. In terms of local govern­
ment participation the situation is complicated because the estuary strad­
dles the boundary between the provinces of West and Central Java. Fur­
thermore, the port city of Cilacap, located very close to the eastern 
boundary o f the estuary, is itself undergoing radical transformation as it 
has become the site of a large refinery and other industrial concerns. 
Regional studies have not treated this development in the same context as 
the river basin analysis. 

The decision not to proceed with the estuarine reclamation was made 
by central government bureaucrats through a process which lasted at least 
three years and involved no "hard" positions on either side ( P U T L or 
B A P P E N A S ) . The role of U S A I D in this process was largely to respond to 
Indonesian government concerns. Once it was established that basic ac­
ceptability of the project was uncertain, there was no effort to rush quickly 
toward implementation. Had there been a proper environmental analysis 
in the original feasibility study it is likely that the overall.basin plan might 
have been implemented on schedule instead of being delayed for an 
extended period. 

Sederhana I r r i g a t i o n Projects 
i 

In contrast to massive-scale water resource development projects like 
the Citanduy case, the Sederhana irrigation projects aim to develop small 
systems often involving field units of only 50 to 500 hectares.1 4 Emphasis 
is on irrigation improvements using low dams and channeling, which can 
be carried out by local contractors and farmer groups. Cost is relatively 
modest but generally gives one o f the highest calculated internal rates o f 
return of any type of water resource development. These projects are of 
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particular interest for implementation in river valleys off Java since elabo­
rate, well-established technical irrigation systems are uncommon. What 
constitutes an adequate environmental impact assessment for such sys­
tems? T h e question became an important one for U S A I D , which funds 
Sederhana development projects on the island o f Sulawesi. 

In a relatively isolated part of the island schistosomiasis is prevalent. . 
Mindfu l , no doubt, of situations elsewhere in which the incidence of this 
disease has been increased as a consequence of more sluggish water flow, 
USAID-Washington declared that an environmental impact statement 
would have to be prepared for each of the many small projects. Since few 
or none of the projects would be in the schistosomiasis-affected area, this 
decision appeared to be unreasonable in terms of the workload involved. 
It was so perceived by the local office and, eventually, the order was 
rescinded. In this case the origin o f the environmental concern came from 
outside the country, although fairly intensive studies on the schistoso­
miasis problem have been mounted through the Ministry of Health in 
recent years. 

Land Development Projects -

Ricefield Development i n Coastal Swamplands 

Since the 1930s there has been an established interest in opening the 
vast coastal peat-swamp forests of Sumatra and Kalimantan to Javanese 
rice farmers. 1 5 None of the early schemes met with much success, as a 
result of the limited managerial capacity and instabilities of government. 
Dur ing R E P E L I T A I, however, six pilot projects were established in Su­
matra and Kalimantan by the Ministry o f Public Works. Settlers (transmi­
grants) from Java and Bali were moved onto deltaic lands where canals cut 
between rivers permit irrigation and flushing o f the peat or muck soils. 
The fluctuations o f water level induced by the tides aid this process and, 
in theory, minimize the need for investment in pumps or polders. T h e 
pilot projects were successful enough for the government to announce, in 
1974, that up to one million hectares o f these lands would be brought into 
production for small holdings of two hectares per family. The fundamen­
tal objective of the projects is to substantially increase rice production and 
therefore to reduce dependence on imported supplies. 

There are serious environmental and resource management concerns 
connected with the project. 1 6 These include possibilities of soil toxifica-
tion, loss of a substantial timber reserve, disturbance of estuarine^ 
dependent aquatic stocks, and health problems such as malaria and water-
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borne diseases. T h e projects, however, offer an almost unique 
opportunity to create integrated area-management strategies that 
could enhance the overall production from the natural resource base. 
Although broad-based environmental assessment was not a part of the 
planning process in 1969 when the pilot projects were initialed, by late 
1973 Public Works had established a budget for ecological studies to be 
carried out by Indonesian universities. These studies were started in 1974 
and continue at several institutions. In fact they have served as a major 
source of financial support which helped to coalesce environmental work­
ing groups in three of the'universities. The studies have influenced B A P ­
P E N A S to take a cautious approach in the development that is now 
proceeding at a much reduced rate, although the long-term objective o f a 
million hectares of land developed still exists. 

There are two points of concern from the perspective of this paper. 
The first is the extent to which the original P U T L concern for ecology was 
motivated essentially by a perceived need to have an EIS available, since it 
was hoped that foreign agencies would fund parts of the development. 
Second, after foreign donors actually did become seriously involved 
(from late 1975), has their work taken into account the range o f environ­
mental issues? 

Somewhat to the frustration o f Indonesian scientists involved, P U T L 
clearly was interested in an environmental approach couched in standard 
terms that might prove acceptable to foreign donor agencies. For exam­
ple, there was a strong emphasis on Leopold matrix techniques and the 
U S A I D environmental assessment guidelines, with the hope that univer­
sity groups could relatively quickly produce a single final project report. 
The university groups pointed out the need for long-term, management-
oriented work once the initial exercise of problem identification had been 
undertaken. The need for broader objectives than rice cultivation was 
repeatedly stressed. Although P U T L still perceives its role as an initiating 
rather than as a management agency, the now-established trend o f mov­
ing towards, more comprehensive analyses of ecology and development 
concerns is having positive effects. For example, the development agency 
now takes more care in evaluating brackish-water forest distribution, local-
scttler land-use patterns, and areas of very marginal soil condition when 
defining settlement and drainage plans (although problems still do arise). 
There is a greater emphasis on test farm activities, especially those related 
to multiple cropping. Ecological concerns are included in training ses­
sions for provincial level drainage engineers. 

These trends might have been enormously accelerated by the involve­
ment of the Dutch government aid agency and the World Bank, which in 
1976- 1977 jointly contributed about US $6 million in loans and grants to 
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establish a more concrete physical, socioeconomic, and agronomic field-
trial data base f or the projects in Sumatra. The terms o f reference for this 
work were established by a joint Indonesian-FAO/World Bank /Dutch 
Government team. This team focused rather narrowly on certain socio­
economic, soil, water control/microclimate, pest, and disease problems 
which could influence the growth of a single crop of rice per year. These 
questions are all valid concerns and the work, although carried out at 
enormous expense relative to the additional information added, was of 
limited use in future planning. It is as much the fault of the Indonesian 
negotiators as of the "traditionalist" composition of the foreign team that 
broader terms of reference were not established to include, for example, 
the Indonesian environmental teams, or to bring in outside'advisors in 
addition to soil scientists, agronomists, and coastal engineers. Certainly it 
would appear that the World Bank Environmental Office had either not 
been consulted or did not have the opportunity to alter.the terms of 
reference. A n alternative perspective on this case would be that the In­
donesian agency received exactly what it wanted, without the encum­
brances of a comprehensive environmental analysis independent of its 
own preliminary work. 

As a somewhat bizarre contribution to the process of environmental 
analysis by foreign agencies, the swampland development became one 
element in a U.S. legal'suit brought by the Natural Resources Defense 
Council against the US E X I M Bank. The i r intention was to force that 
organization to include environmental concerns in their analysis for 
funding. The E X I M Bank provided credits for the United States-made 
dredging equipment used to dig canals. 1 7 

Upper Solo River L a n d R e h a b i l i t a t i o n 

Perhaps the most critical environmental issue on Java is the creation o f 
stable, soil-conserving ecosystems throughout the highlands. There has 
been no adequate land use regulation since the Dutch colonial period and 
even then there were some erosion problems in the highlands. The lack of 
agricultural land for an expanding population, and the past periods o f 
strife dur ing which people fled to the hills, have been important contri­
buting factors to forest cutting and to extension of dryland farmland on 
steep, easily eroded slopes. As noted previously, the problem is of such 
magnitude that the government by 1977 was spending more than US $50 
million per year on a massive reforestation and regreening program 
throughout the country. In addition, the large sums of money committed 
to irrigation rehabilitation are, in part, to undo the damage caused by the 
deposition of soil and to lessen flood damage caused by too rapid runoff. 
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To these figures may be added the lost income and employment oppor­
tunities on the degraded lands surrounding highland village communities. 

Creating a conceptual management framework that could serve as a 
model for highland rehabilitation projects was a goal of a very significant 
U N D P / F A O environmental management project in the Upper Solo 
River Basin of Central Java. 1 8 T h e Solo River is the largest river on Java 
and its upland watersheds include some of the most damaged areas. This 
project was initiated through the Director General of Forestry in the 
Department of Agriculture. The resident staff of Indonesians and for­
eign consultants has included specialists from many disciplines, with a 
watershed economist as the principal integrator o f information. The ap­
proach has been to engage in pilot projects involving local people in order 
to create what it is hoped will be reasonable standards of cost and man­
power for inclusion in government "package" programs used in "re-
greening" or rural development projects. The project leaders recognize 
the need for alternatives where forestry, agriculture, and animal husband­
ry are more appropriate, since small plots of land (generally less than two 
hectares) are the most common size o f holding. 

This work, conducted at varying levels of intensity over seven years, is a 
relatively low-cost operation in comparison to many projects for water 
basin development. It offers considerable potential as a demonstra­
tion and training activity in addition to the direct policy spinoffs that are 
now occurring. As a type o f environmental assessment that provides 
detailed, generally pragmatic answers it deserves careful scrutiny. It is the 
kind of research activity that should be contemplated as part of any 
major land or water resource project. Yet it is almost unique within the 
country as an example of a functioning, integrated upland-management 
project. 

How do Indonesian and foreign bureaucrats and scientists alike learn 
and adapt from an environmental management project like this? At first 
there was concern that costs were too high for wide application. A n d there 
is a general worry that the results from one watershed cannot be applied 
to a country-wide, or even province-wide program. For the first years of 
the project these concerns were so strongly felt that even the sponsoring 
government department did not pay full attention to the experimental 
work. A second problem was the inability of the foreign project personnel 
to communicate across departmental barriers to include the Director 
General of Water Resources staff in their efforts. A full five years passed 
before a reasonable level of communication was established. Now middle-
level managers and scientists review findings through visits to the experi­
mental sites. The World Bank has followed up the project with a very 
large-scale project based on the work. Within B A P P E N A S and the na-
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tional coordinating committee on the Reforestation and Regreening Pro­
gram there is rapid feedback of results into policy, and the stimulus for 
further experimentation. The work is finding its way into university cur­
ricula as well. Senior staff in several universities have reviewed individual 
elements o f the study for the sponsoring government department. Such 
material forms the main source of up-to-date information available to 
students on problem solving in their own environment rather than by 
North American or European textbook examples. 

Regional Development Planning 

Regional planning and environmental analysis are, of course, closely 
related in both objectives and study methodologies. The Indonesian gov­
ernment has created a two-tiered system o f regional planning units: at the 
provincial level ( B A P P E D A ) , and at the kabupatcn or county level ( B A P -
P E M K A ) . In addition, each of the major cities has an urban and regional 
planning unit. Several central government agencies interact with these 
local government agencies: the B A P P E N A S Division of Regional Plan­
ning, the Ministry of Public Works Directorate of City and Regional Plan­
ning (Tata Kota dart D a e r a k ) , and the Ministry of the Interior, which is the 
line agency responsible for local government activities. There have also 
been several major resource-oriented regional studies conducted by the 
Ministry of Agriculture. Finally, the B A P P E N A S Bureau of Natural Re­
source Management and Environment is training specialists within pro­
vincial B A P P E D A units in techniques of environmental assessment, in the 
hope that these staff members will become the logical assessors for local 
projects. 1 9 

Indonesia has been divided into a number of macro regional planning 
units for which extensive studies have been prepared by foreign study 
teams, funded through donor agencies, working with Tata Kota dan 
D a e r a h in the Ministry of Public Works. World Bank funded the second 
phase of a study on the southern provinces of Sumatra originally carried 
out with West German government funding. 3 0 The Canadian Interna­
tional Development Agency (CIDA) has funded two such studies: a re­
gional analysis of the small islands comprising much of Eastern Indone­
sia, and a similar analysis of the five provinces in Sulawesi. 3 1 

A n example o f a regional approach primarily oriented to resources is 
the FAO/Depar tment o f Agriculture South Sumatra Land and Water 
Resource Development Project. 2 2 This study, conducted between 1972 
and 1974, attempted to produce model development concepts for upland 
and lowland ecosystems over a Five-million-hectare area. In theory these 
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types of studies provide an ideal opportunity for identifying critical en­
vironmental issues at an early planning stage, for defining optimal 
source management studies, and for bringing together social and eco­
logical concerns. Two studies will be examined to show (1) how 
comprehensive the large regional analyses attempt to be, and (2) how a 
very modest conceptual approach can be effective. 

Eastern Indonesia 

T h e CIDA-sponsored-study of Eastern Indonesian environments and 
opportunities for development was a comprehensive effort completed in 
three stages of writing over a four-year time span. Several environmental 
specialists in fields such as fisheries, forestry, water resources, and land 
management were involved. The topics of the main background studies 
illustrate the breadth of the regional analysis: institutional, framework, 
land resources, water resources, human resources, food and plantation 
crops, animal production and range management, forestry, fisheries, 
mining and petroleum, industrial development and trade, transportation 
development planning and policy, banking, finance and credit, market­
ing, and social services delivery. 

In such studies there is always a concern whether breadth is accompa­
nied by depth of analysis and whether there is sufficient focus on specific 
geographical units. The latter point is especially important in dealing with 
variation among the islands of West Nusatenggara. The study, in fact, 
does bring out many of the differences, especially in the degree of dam­
age from shifting cultivation, in unexploited water resources, and in the 
current stock of forest resources. There is also a considerable body o f 
information"on differences in farming practices. The important topics of 
village sanitation and water supply are not given especially noteworthy 
treatment. 

The common complaint against all the regional planning studies un­
dertaken in Indonesia is that they fail to achieve more than a general level 
of understanding. O n some topics the collated information is already 
known to decision makers. Furthermore, since much of the information is 
gathered by foreign scientists and planners, there are misconceptions and 
sometimes reservations about projects already planned or being imple­
mented. This leads-to controversy in findings and in the priorities set 
forth in the regional studies. Furthermore, it has been found that the data 
base brought together in a massive effort over a fairly short time span can 
become quite obsolete before recommendations are fully digested and 
acted upon. This problem is further complicated by the rather poor pro­
cedures for ensuring wide distribution and debate about the study results. 
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Although training is considered an important element by both C I D A and 
the Indonesian government, there has not been the number of trainees 
required to ensure an ongoing, high-gear approach to implementation. 

Despite these critical comments, which are rather widely held views, 
the regional planning studies clearly represent an important stage of 
environmental analysis. They are the first serious endeavors to present a 
recent, comprehensive portrait o f both the existing resource and social 
conditions in major regions of the country and the processes that are 
changing these conditions. It should be pointed out that in none of the 
studies so far conducted is environmental impact assessment of existing 
projects singled out as a topic for special consideration. Instead, the as­
sessments are scattered throughout various documents. Certainly the 
Eastern Indonesia study has been written with an ecological approach to 
management, perhaps because the authors feel exploitation of natural 
resources must continue to be the mainstay o f existence in these islands. 

The large, multiprovince regional planning studies can be helpful to 
agencies seeking to identify high priority projects for future assistance. 
However, until they can become part of an ongoing evaluation/planning 
process that can influence individual government departments, their 
effectiveness will be limited. Unti l recently the regional studies had a 
firmly established end-point: the production of bulky documents without 
a concrete plan for implementation. The plans are not directly produced 
for the B A P P E D A network but for the Ministry of Public Works. With 
specific regard to environmental analysis, the shortcoming is the absence 
o f any mechanism, other than a one-time suggestion, to influence or 
monitor ongoing development efforts. Quite likely this phase of fairly 
massive regional analyses will draw to a close with follow-up work that will 
be more linked into specific provincial planning networks. Certainly 
there are significant opportunities for environmental inputs in such pro­
grams if sufficient attention is paid to diversity o f staff so that qualified 
environmental planners are included as well as regional planning experts. 

J A B O T A B E K 

The Jakarta urban area and the surrounding communities o f Bogor, 
Tangerang, and Bekasi are home to more than 7 million people. Over the 
coming generation this population will expand to form one of the 
major urban complexes of the world, with a population which may reach 
13 mill ion. The city is subject to flooding, which appears to be increasing 
in severity as ecological damage increases in the hills behind B o g o r . To the 
south, east, and west, and in the waters of Jakarta Bay, there is still a rich 
production base which is important to meet food needs of the city. For 
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these ecological reasons, plus the normal reasons o f transportation coor­
dination, water supply, land planning for industry, housing, and recrea­
tion, the time had come to establish an urban regional authority. 

A six-week workshop, sponsored through Dutch funding, to provide 
an upgrading exercise for planning officials in the province of West Java, 
furnished the spark that led to an explosive rate of activity to create such 
an authority. The workshop produced a document entitled J A B O T A ­
B E K . This outlined the likely rate of growth of the urban complex, the 
environmental constraints on future development (including the pres­
ence o f large floodplains, with a poor structural foundation for building 
on either side of the city), and current needs for sewers, improved rail­
road linkages, etc. The name and.concept were rapidly approved by the 
Governor of Jakarta and local community governments. They received 
strong support from the Governor of West Java and the Ministry of Public 
Works. There is now a full-time J A B O T A B E K regional planning staff, 
and manifestations of their efforts are beginning to appear. This is an 
example where a very small initial, financial and technical contribution 
was able to focus an important problem in a way that was both under­
standable and palatable to decision makers. It must be considered one of 
the more useful environmentally based analyses, although the original 
document was hardly more than a sketch outline. 

Industrial Development Projects 

Most of the industrial projects being undertaken in the country are 
joint-venture efforts, or involve foreign management teams working on 
contract under Indonesian counterparts. Often there is a contractual 
agreement between bilateral or multilateral aid programs and private 
foreign companies. O n the Indonesian side, industrial corporations may 
be either state-owned or private companies. There have been massive 
misdealings by management in some of these companies—with the state-
owned oil company P E R T A M I N A heading the list. From an environmen­
tal perspective there are several issues. One is simply whether there is a 
commitment to prevent pollution. O r is the theme of the developing 
country being too poor to install such equipment the prevalent view? The 
second question deals with workers' environments. Are good industrial 
health standards enforced by the companies and government inspectors? 
The third point concerns the large-scale industrial projects that radically 
alter local economies. Do such projects (eg, petrochemical complexes, 
integrated logging operations, mining communities) develop environ­
mental assessment guidelines that take into account resource and social 



20 Environment and Policy Institute 

impacts and consider alternative strategies for dealing with the problems? 
Unfortunately it is difficult to pick "representative" examples to answer 
these questions because there is a great deal of variation in the degree of 
attention paid to resource and environmental concerns by foreign-
funded corporations. 

Certainly the large number o f industrial projects created in the mid-
1970s were beyond the monitoring ability of B A P P E N A S or any other 
agency's environmental staff. There appeared to be some concern on the 
part of the Ministries of Health and of Manpower to establish good indus­
trial environments for workers and to minimize pollution. There have, 
however, been more or less serious incidents of pollution (eg, the Gresik 
Petro-chemical Plant, which in the early 1970s destroyed production in 
brackishwater fish ponds in East Java by dischargingchemical wastes) that 
appear to be the result o f a "pollute and be damned" philosophy. This 
would seem to be a very poor strategy nowadays on the part of any 
joint-venture business, since the reaction o f the government is reasonably 
firm and negative towards polluters causing economic loss to primary 
producer communities. These plants are very visible targets, and sooner 
or later any major polluter is likely to be subject to direct negotiation with 
government. The opening of an industrial park in Surabaya that is touted 
by its sponsors as a pollution-free endeavor is a sign of the changing times. 

What is more uncertain is the degree of concern for equipment mainte­
nance and routine management needed to reduce, or to cope with, unex­
pected spills. The port of Cilacap has a new refinery designed to process 
cheaper, high sulphate Middle East oil for domestic consumption, in place 
of higher-priced Indonesian crude, which can be shipped to Japan. The 
refinery and port facilities were to utilize good pollution control tech­
niques. Yet monitoring by Indonesian scientists indicates a fair degree of 
pollution is taking place. This continuing type of pollution resulting from 
routine operations is the most difficult to properly evaluate since effects 
on the fisheries or mangrove forests may be gradual. 

The World Bank-funded urea fertilizer plant on the Musi River near 
Palembang, South Sumatra, is another example where pollution-control 
devices have been installed yet may not be entirely effective. In the origi­
nal project document prepared by the Bank, environmental impact as­
sessment occupies about a paragraph and essentially is without value, 
since it fails to fully describe the resource base which could be affected by a 
pollution incident, and since it does not fully develop a management 
scenario for such an incident. In fact, local residents and fishermen com­
plain about massive kills, in the vicinity of the plant, of the very valuable 
M a c r o b r a c h i u m river prawns which migrate up- and downstream past it. 
The kills are claimed to be a result of discharges from the plant. In what is 
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typical of the limited technical-manpower situation, the O i l and,Gas Re­
search Institute ( L E M I G A S ) took more than two years to establish a moni­
toring program for the Musi jRiver. The question is whether a major 
industrial project costing in excess of US $100 million should not have a 
resident scientist to be concerned with environmental impacts on area 
resources. In contrast, the giant I N C O operation to develop a nickel mine 
in a remote area of Sulawesi has retained local and outside experts to 
advise on certain.impacts of their operation. This sensitivity to environ­
ment and to social impacts associated with the mine is evolving partially in 
response to Indonesian government scrutiny. 

The forest industry in Indonesia is well known to most embassies as one 
of the most chaotic, and graft filled areas o f investment activities. There 
are some remarkably good corporate industrial concerns (eg, Wey-
erhauser) which clearly hope to develop a long-term stake in forest exploi­
tation and secondary processing of wood products. But the greater num­
bers of concession holders have not fulfilled terms of their agreements 
and likely are most concerned about immediate profit taking. In this 
situation, what responsibility do embassies feel to police their national 
companies? Without detailed knowledge of the interactions within spe­
cific embassies it is difficult to provide an answer to this question. Superfi­
cially, at least, the answer is that no significant effort is made to induce 
companies to take a better approach to forest management. However, 
some major commitments to improve forestry practices have been made 
by donor agencies working directly with government departments (CIDA 
has been especially active). 

These observations touch only the surface of environment and re­
source issues involving foreign corporations active in Indonesia. A s a final 
note, it is important to review potential regulatory channels involving 
industrial development. One is the approval by the foreign investment 
review board. It was suggested by Aden (1975) that this review board is an 
important obstacle to including environmental concerns in projects. This 
may have been true at some point several years ago but is not the case 
today. Secondly, the virtual freedom enjoyed by P E R T A M I N A to plan 
and execute massive programs, often unconnected with the oil industry, 
has now come to an end. Certainly in the period prior to 1975 the degree 
of resource and environmental concern associated with this company's 
projects (and those of its many foreign contractors aiid subcontractors) 
varied greatly. Finally, it should be noted that the continuing efforts of a 
small number of Indonesian environmental scientists have been very in­
fluential in keeping the topic o f industrial pollution visible to senior deci­
sion makers in government. 
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Public Health Projects 

The final category of cases to be briefly reviewed covers a variety of 
human ecology issues: malaria control, urban and rural water supply, and 
sewage disposal systems. Each of these problems can be considered as a 
form of environmental management in addition to any associated en­
vironmental impacts. The malaria control activities involve increasing use 
of D D T in house spraying (the compound does find its way into village 
marketplaces for agricultural use, although this use is illegal). Both 
U S A I D and W H O are involved with malaria control. In addition there 
have been various epidemiology study teams commissioned to do basic 
ecological research on disease vectors and their control. There are no 
direct environmental impact assessment studies associated with disease 
control projects. 

Certainly a guarantee of good dr inking water and careful disposal of 
human wastes are two of the most important environmental issues for 
Indonesia. The problems are serious in both city and village and are not 
always amenable to standard engineering solutions. For example, bury­
ing wastes instead of directly discharging them into fish ponds or flowing 
water will reduce a valuable nutrient source in an agricultural economy 
where organic nutrients are in limited supply. 2 3 In land development 
projects little attention has been given to low-technology means o f supply­
ing good quality dr inking water although this can be the most important 
limiting factor in the settlers' view. 

In cities, however, marked progress in the development of water sup­
ply and sewage systems can be expected in the coming decade. There is 
already a heavy involvement of foreign agencies in attempting to expand 
antiquated city water systems (eg, Colombo Plan Seven Cities Water Proj­
ect) and in providing sewage systems appropriate to the needs of cities like 
Jakarta and Surabaya. U N E P is concentrating its inputs to Indonesia on 
urban kampung improvement projects —to improve the quality of life for 
the millions who live in very crowded villagelike settings within the cities. 

In this work there are opportunities to enhance existing food produc­
tion chains dependent on raw sewage and the eutrophication of sewage-
laden waters. Whether these existing production systems (which include 
hydroponic crop production, fish production, and harvesting of aquatic 
weeds for pigs) will survive once a major sewage project is established is 
questionable. Studies are also needed on the impacts of any sewage outfall 
on water quality and on fisheries. These should be issues raised by foreign 
contractors who have worked on Jakarta and Surabaya water and sewage 
disposal problems. In the Surabaya case, environmental studies have been 
done as part of river basin studies funded by the British Government aid 
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organization working in conjunction with the Ministry of Public Works. 

GENERAL OBSERVATIONS 

The foregoing examples leave little doubt that a dynamic interaction 
has been established between Indonesian government agencies and for­
eign donors on environmental concerns. However, formal environmental 
impact statements do not figure prominently in most work. Instead, as­
sessments tend to be done in a more traditional context such as land or 
water resource planning or urban planning studies. For the many foreign 
donor agencies which have engaged in such activities over the past dec­
ades, then, are there emergent concerns or approaches which are de­
finitively different as a result of Indonesian or foreign environmental-
ism? Two trends appear evident. One is the increasing interest in regional 
studies and integrated rural development projects. By their nature such 
interests require detailed consideration of environment and of the in­
teraction effects associated with different resource uses. The studies a n d / 
or management programs require large, multidisciplinary teams, gener­
ally working over time spans of two to five years or longer. 

The second trend is a gradual tightening of the regulatory framework 
within which development projects are initiated. The pressures are com­
ing from both Indonesian and foreign-agency central offices. Despite the 
existence of many resource and environment laws and regulations on the 
books there has been a vagueness about their application. Foreign and 
Indonesian development agencies have responded to each situation on an 
ad hoc basis with no fixed policy. Th is allows flexibility to test strategies on 
each side. Over the five-year period from 1970 dur ing which environ­
ment became a major identifiable concern this may have been the most 
appropriate approach. By about 1975, however, Indonesian environmen­
tal strategists had sufficient backing and prominence that they could, and 
would, enforce certain standards on pathways of development, although 
they still cannot cope with the full load of existing and planned projects. 

Environmental Law 

Environmental law per se has not f igured prominently in any o f the 
projects reviewed, nor are legal proceedings likely to play a very signifi­
cant role in the future (with some important exceptions relating to the 
sea). Existing laws include statutes from Dutch colonial times which, in 
some cases, are outmoded or impossible to enforce. New laws (eg, govern-
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ing water pollution control in Jakarta) have been unrealistically stringent 
and difficult to enforce. The fundamental concept of sustained yield 
resource use is a part of the 1945 Constitution which is the present-day 
basis for law-making. Even with the inevitable introduction of more en­
vironmental legislation now in preparation, there will be .little change 
from the present situation without a real change in enforcement capacity. 
Certainly there will continue to be aggressive pursuit o f offshore marine 
polluters (the major foreign case so far has been the tanker grounding in 
the Straits o f Malacca) and of unauthorized foreign fishing vessels. O n 
land, the existence of strong antipollution laws may influence both joint-
venture and Indonesian corporations to install appropriate control 
equipment. However, routine maintenance and monitoring to prevent 
chronic sources o f damage are much less easy to establish through legisla­
tion. 

Traditional a d a t law provides quite a different perspective on environ­
mental law, for much of this unwritten code is concerned with resources 
and allocation processes. 2 4 A d a t law dealing with resources is strongest in 
parts of Sumatra where local chiefs have had, in the past, very tight 
control over land, forests, and fisheries. Resource use is by renewable 
license rather than by outright ownership. Obviously there can be great 
abuses and concentration of wealth through such a system. Yet it does 
provide a means for preventing overexploitation of resources and for 
implementing management concepts. The grip of traditional law slips as 
each new project is initiated in an area and as forest or agricultural conces­
sions are given out. Undoubtedly some multilateral and bilateral agencies 
would prefer to work more directly with villages still under traditional 
law. There are real constraints in doing so since all such activities are 
rigidly controlled by the Department of the Interior. 

Agency Interaction 

While the general trend within planning and regulatory elements of 
government is clearly towards a more responsible use of resources and 
environmental protection, to the degree that that objective is possible, the 
fact remains that the executing departments have widely varying interests 
and capacities to engage in environmental assessment. Furthermore, 
there are many examples of a lack o f coordination, or vacuums in respon­
sibility for particular problem areas (eg, field-level water management). 
Thus an agency like World Bank or U S A I D may face quite different levels 
o f interest or expertise on issues of land development depending on 
whether its staff are working with the Ministry o f Public Works, Agr icul -
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ture, or Manpower and Transmigration. The absence of an environmen­
tal protection agency, or of a single land and water resource development 
department, has certainly been a shortcoming in this regard, although for 
other reasons the loosely coordinated network operating through B A P ­
P E N A S and the National Committees on Environment and on Resource 
Inventories does have some special advantages. 

The office and function o f the Minister;for- Development Supervision 
and Environment are obviously intended to provide such coordination in 
much the same way as the Minister of State for Research was to work after 
its establishment in the early 1970s. The latter was more successful in 
f i l l ing gaps such as in remote sensing rather than in direct influence on 
departmental policy. The obvious strategy for the new minister would be 
to concentrate effort by taking over prime operating responsibility on an 
interdepartmental program where a large funding base is already availa­
ble. The Reforestation and Regreening Program for restoring eroded 
watershed areas is one candidate in desperate need of such attention. 
Because the minister has no definitive powers for prosecuting polluters, 
companies which mismanage forests, or other environmental offenders, 
he will only be effective in such matters if close coordination with Justice 
and appropriate management departments is maintained. 

One outcome of the growing number o f resource and environment 
studies in so many departments is a massive accumulation of information 
based on foreign agency and Indonesian consulting reports, regional 
studies, research institute papers, etc. This information base is not freely 
available since most of it exists as limited-edition internal reports on spe­
cific projects. Often similar studies are conducted in parallel, or con­
ducted without reference to relevant prior work. Serious academic anal­
ysis of much of the data would be desirable but this is rarely accomplished. 
It is ironic that, at a time when development agencies are spending many 
millions o f dollars to provide detailed understanding of individual facets 
of Indonesian environments, the efforts to provide overviews or critical 
evaluation of studies have been very limited. Thus the badly needed 
updating of the colonial-era studies on resources and of approaches to 
their management is only beginning to take place. The regional develop­
ment studies, which are certainly the most ambitious attempts in this 
direction, generally fall short of their objectives —partly because prob­
lems of time, language, and lack of access to all sources of information 
limit information collation, and partly because there has not been a partic­
ularly fruitful interaction between Indonesian academics and foreign 
planners in these studies. Certainly the line departments that commis­
sion planning studies do not always have the capacity, even when drawing 
from their research institutes, to form strong Indonesian teams toevalu-
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ate and direct data synthesis efforts. 

Research Structure 

The case studies described above do not directly touch on the role o f 
foreign donor agencies in the improvement of government research facil­
ities. Each department has a research coordinating unit ( P u s l i t b a n g — see 
below) and associated research institutes. In addition there are research 
units located directly under nondepartmental agencies of government, 
such as the Indonesian Science Institute (LIPI) and the Minister o f State 
for Research. The major institutes related to resource and environmental 
concerns are shown in Appendix A . The spread of environmental re­
search among such a variety of institutes is a reflection of the general 
strategy for environmental management. 

Foreign-donor programs to assist research are generally limited to a 
specific institute and, frequently, to individual programs within the insti­
tute. Programs of assistance are of limited duration and always have a 
significant training component in the terms of reference. The first big 
wave of foreign-donor assistance to these institutes in recent years started 
in the period 1970- 1972, with most ending between 1975 and 1977. More 
massive commitments are likely in the near future, particularly for agri­
culture, water resources, and remote sensing. In part this is a consequence 
of the recently, evolved P i t s l i t b a n g (Center for Research'and Develop­
ment) concept. These units have only been in existence since about 1976 
and, thus, are only gradually developing their approaches to external 
funding agencies. Given the long lead time of developing research capac­
ity, some of the initiatives being taken now may be expected to bring about 
fully functional research groups by the late 1980s. A n indication of the 
massive gap between existing manpower and anticipated needs is pro­
vided in Table 1. Th is period of major expansion in research should be a 
time in which priorities can be reordered and attention given to training 
needs for environmental management specialists. These topics will be 
considered in some detail at a later point. In,general the opportunity to 
create innovative approaches in research is being neglected by both In­
donesian and donor agencies. 

Research involving funding from donor agencies and teams of foreign 
experts runs into the following difficulties: 

•1; The job post is o f limited duration so that even if an outstanding 
team can be assembled it is disbanded before full objectives can be 
achieved. 
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TABLE 1. Estimates of Existing and Required Scientists for Various 
Natural Resource-Related Fields!. 

Fields 
1975 

Available Required 
1985 

Required 

Agr icul ture 6700 18.500 55.800 

Energy and Minerals 250 11.600 

Public Works '100 1700 5900 

Ecologists 
Universities Ph.D. level 
Research Institutes 

120 
190 

Total 
( including universities, 
institutes, government 
departments, projects) 

Ph.D. level 300 

Bachelor. Master 2000 

''Estimates based on figures in Djojohadikusumo (1977) and a Workshop on Ecology held in 
1977. Agr icul ture estimates include all levels of workers. Less than 1000 have been trained 
to a Master's level. 

2. T h e research and management objectives are separated in ways 
which reduce the ef fectiveness of research inputs. 

3. Constraints are placed on topics or approaches which may be 
followed by research staff, sometimes through terms of reference 
which are unduly l imiting. 

In addition there are difficulties in assembling necessary equipment and 
coordinating field activities; and, of course, in any major venture there 
are communication difficulties and stresses beyond those that might be 
anticipated in other settings. These observations are important because, 
taken together, they severely limit the effectiveness of any large interdisci­
plinary team of f oreigners. Some of the most valuable inputs have come 
from smaller teams or individuals with flexibility in the ways they may 
operate. 

In many parts of the world the trend is to develop large teams for 
environmental assessment involving either specific projects or more fun­
damental research endeavors. Given the above-mentioned hazards to this 
approach in Indonesia, donor agencies may well ask why they should 
fund such endeavors as regional planning studies, or burden existing 
large project teams of all sorts with new components involving the en­
vironment. It is also relevant to place realistic limits on Indonesian institu-
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l ional capacity to absorb foreign teams, especially in land and water re­
source development research. Certainly, however, it is worthwhile to 
continue experiments with environmental research teams, as well as to 
identify strategically placed individuals who can be trained in assessment 
techniques. 

It would be remiss not to mention the vital role university, LI PI, and 
other research institutes'staff have played in promoting environmental 
issues throughout government. The institutions include senior biologists 
and physical scientists who spend much of their time engaged in practical 
discussion of environmental policy implementation. The i r participation 
is significant in several ways. A n observation frequently made is that the 
Indonesian government has a greater concern for the environment than 
appears to be the case in some other developing countries. In large part 
this reflects the steady pressure of the well-trained senior research scien­
tists and university professors. The fact that Indonesian scientists are 
wil l ing to and can focus their efforts on development issues'leads to pro­
ductive situations in which detailed advice can be made available to gov­
ernment planners. Appropriate programs of assistance to encourage this 
interaction could do much to improve management capacity within gov­
ernment. 

Costs of Environmental Considerations 

The , cost added to a project by environmental considerations, and 
through subsequent management recommendations, could conceivably 
be a heavy additional burden. The usual counterargument, of course, is 
that unanticipated environmental damages can result in high expendi­
tures that might have been prevented through careful planning. Before 
reviewing actual costs associated with some of the case studies, more gen­
eral observations about development f inancing in Indonesia are in order. 
Perhaps the most important observation is that costs for almost any 
project—whether industrial or rural development—are exceptionally 
high compared to a developed-country situation. Furthermore, on some 
projects no matter how much money is available successful completion 
may prove difficult. If a project.achieves a certain level o f visibility or 
urgency (eg, resettlement areas for people moved from dam sites) money 
spent becomes secondary to the problems of achieving the final objective 
on schedule. It should also be noted that the more complicated the proce­
dures or equipment required (whether for environmental concerns or for 
other purposes), the greater the likelihood of a major breakdown in the 
complicated budget procedures, customs clearance and other time-
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related factors. Tak ing into account these observations, the total cost of 
environmental concerns, if f igured at the same proport ion of overall 
project costs, would be expected to be higher in Indonesia compared to 
developed-country settings. In fact, considerable reliance is placed on 
informed opinion rather than on expensive field monitoring for much of 
what has been'discussed as environmental assessment. Thus expenditures 
appear to have been kept to relatively modest levels, unless the overall 
costs o f soil survey work and engineering site testing are included. 

The budget for swampland development is an interesting example to 
review because it is considered by the Indonesian government to be a 
relatively low-cost approach to opening new agricultural land. Even with 
the very expensive soil and coastal engineering survey work, the costs 
associated with design are less than 10 percent ,of the total project cost. 
Ecological studies (exclusive of soil studies) paid for by the Ministry of 
Public Works and conducted by university staff have cost about US 
575,000 to US $120,000 for each land unit of about 100,000 hectares. T h e 
Musi-Banyuasin delta swampland development area is also proposed to 
be used as a seaport area with a 75-kilometer connecting road over the 
unstable delta surface to the existing river port of Palembang. The costs of 
each type of development would total well over US $150 mil l ion. Clearly 
an investment of this magnitude in a relatively unstable coastal environ­
ment deserves considerable planning expenditure. The feasibility anal­
ysis for the port was conducted by a United States contractor on U S A I D 
funds at a cost o f approximately US $300,000. A n environmental impact 
assessment was stipulated in the terms of reference. The assessment prob­
ably consumed 10 to 15 percent of the total contract funds. 

Moving to a higher level of expenditure for studies, one might question 
the cost effectiveness of regional planning studies on the monumental 
scale of those described for Sumatra and the two areas of Eastern Indone­
sia. These studies cost perhaps US $ 1.5 to $2 mill ion or more each. In the 
most realistic termsof development aid, however, these costs are still likely 
to be relatively small in relation to those of the projects that it is anticipated 
will materialize as a result of the studies. The costs for running pilot 
projects on environmental management would be expected to be much 
higher than costs for environmental assessment studies. Th is level o f 
experimentation is particularly significant for many donor agency activi­
ties where it is anticipated that regular government funding will be availa­
ble for proven concepts. For upland watershed pilot programs the cost 
figures range from about US $80,000 per man-year for information syn­
thesis studies up to perhaps US $750,000 per year to maintain a small 
foreign team doing field studies. These figures, while large, should be 
considered in relation to irrigation loans o f US $100 mill ion (World Bank 
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Irrigation X) and Indonesian commitments of U S $ 5 0 mill ion per year in 
upland reforestation. 

It is very diff icult to locate accurate information on costs for purchase, 
installation and maintenance of pollution prevention equipment in In­
donesian industrial operations. For the large fertilizer manufacturing 
plant built in South Sumatra it is estimated at 2 percent. It would be very 
useful to monitor these costs in several operations to accurately determine 
what fraction of total capital budgets and operating costs are involved. 
Such monitoring would also be valuable for land development and settle­
ment projects. A World Bank financed upland transmigration site at Ba-
turaja may prove to be the first location where relatively complete infor­
mation will be available. 

Work on another approach to economic analysis is also needed. Th is is 
the assessment of economic opportunities lost through failure to exercise 
alternative options, or as a result of environmental changes. It has been 
very difficult, for example, to encourage good analysis of trade-offs in­
volved in the transformation of forest to agricultural land use, or of the 
economic impacts created by pollution problems. 

As a final note on money spent for environmental concerns, one may 
predict that such expenditures will become a major item in future statisti­
cal reporting. The levels will depend upon what is included as an 
environment-related expenditure. On a 1977 list of recently proposed and 
approved World Bank projects in Indonesia is a US $40 million project 
labelled Jakarta Environmental Protection. Th is project is to provide a 
sewer system for part of the city. If this type of project.is added to land and 
water resource development, surveys, and urban development projects, a 
very significant portion of the total aid budget could be labelled environ­
mental management. 

Special Role of USAID in Resource and Environmental Assessment 

O f all the foreign development agencies active in. Indonesia, U S A I D is 
certainly the one most pressed within its internal channels to conduct 
comprehensive environmental analyses. In addition to requirements of 
environmental impact assessments, project development officers must 
now also prepare and take into account social impact assessments. These 
are, of course, interrelated in concept, although separated in operational 
terms of references. Certainly these additional burdens have not always 
been gleefully received by U S A I D field staff. The addition o f an environ­
mental assessment specialist to the field office, however, changed passive 
conformation to a reporting requirement into a more active concern for 
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creating appropriate environmental assessment techniques. 
The virtues of a formal North American-inf luenced approach to en­

vironmental assessment and to the related concepts of social soundness 
assessment certainly remain open to question, especially if, through these 
assessments, groups in North America develop a capacity to stop project 
funding on the time scale possible with domestic United States projects. 
The importance of meeting deadlines for completion of projects cannot 
be overemphasized in a country like Indonesia. There is a strong political 
element, of course, in achieving planning goals. Avoidance of nonproduc­
tive use of scarce planning and management expertise and the need for 
time-coordinated completion of complementary projects are more fun­
damental reasons for concern about preparing environmental impact 
statements. There is also the important question of appropriate standards 
to be applied in project assessment. Perhaps on this issue more than any 
other is there potential for severe differences of opinion between Indone­
sian and U.S. project assessors. 

While the role o f environmental impact assessment may be nebulous 
for years to come, there are certainly other U S A I D approaches to re­
sources and environment which deserve highlighting. One is the ability to 
link Indonesian agencies into the Environmental Protection Administra­
tion and other U.S. government apparatus for specific consulting and 
other needs related to technical matters such as oil pollution. A second 
includes the important initiatives the agency undertakes in rural develop­
ment and agricultural production expansion. There is receptivity to un­
dertake land rehabilitation, environmental protection of watersheds, and 
integrated resource management schemes. Unfortunately, for years to 
come these will be among the most difficult of any programs to imple­
ment. 

Another major area of commitment lies in the support of educational 
institutions such as the important network of agriculture-oriented univer­
sities. T h e long-standing U S A I D fellowship and other support of the 
Bogor Agricultural University, for example, has produced a remarkably 
varied resource and environment staff. In addition to the normal range o f 
agricultural scientists, there are foresters, oceanographers, and fishery 
experts, and at least some staff trained in resource economics. Finally, 
through U S A I D there have been opportunities for scientific exchanges 
which have had substantial impact on various elements of environmental 
activity in the country. In 1972 the National Academy of Science of the 
United States and LI PI cosponsored a workshop on resources and en­
vironment, which for the first time brought together Indonesia's leading 
environmentally oriented educators, scientists, and government decision 
makers. This meeting served to coalesce concepts that became the basis 
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for a remarkably wide-ranging and ongoing series of internal Indonesian 
meetings. These have, in effect, become the forum for debate on environ­
mental policy issues. Such positive contributions towards clarifying and 
resolving environmental management concerns should not be over­
looked in the overall assessment by United States-based groups of the 
"environmental soundness" of U S A I D programs. 

Future Directions of Indonesian Government Environmental Assessment 

The Indonesian government is continuing to be receptive to environ­
mental assessment as a part of project planning. One of the next stage o f 
activities has been to identify major projects involving donor agencies 
and /o r multinational corporations which require more careful examina­
tion as Indonesian capabilities for assessment increase. It should be possi­
ble tor foreign agencies seriously interested in creating improved en­
v i ronmenta l assessment processes to agree upon programs with 
Indonesian government offices. Without such agreement, there will likely 
be some dissatisfaction on both sides. The Indonesian government will be 
faced with uneven inputs and, of course, must meet the major question of 
having its development priorities examined by criteria that may be dis­
agreeable to the government. A fact o f life probably for any country that 
accepts external assistance is that it must sometimes submit project plans 
to scrutiny in ways it considers objectionable. As often as not the response 
to such scrutiny is to confuse issues, or even to push ahead rapidly on the 
contested m a t t e r as a deliberate response to outside interference. Cer­
tainly these actions are conceivable should there be a strong outside in f lu­
ence delaying decisions on development project funding. 

As the projects reviewed above have shown, there is a far-greater 
amount of money and effort being spent on resource and environmental 
management projects, and on resource inventory, than is ever likely to be 
spent on formal environmental impact statement-type analyses. While 
there is a continuing role for improving EIS procedures, donor agencies 
should not feel that they have adequately fulf i l led responsibilities in en­
vironmental assessment by simply forwarding an EIS with the completed 
project plan. Certainly monitoring and adaptive assessment dur ing the 
life of the project are important. It is necessary to bear in mind just how 
experimental are most tropical development projects. One o f the most 
important achievements o f environmental assessment efforts would be to 
link broad hypotheses o f development to the specific constraints which, 
individually or together, make projects winners or losers. T h e greatest 
needs involving rural development in Indonesia are workable models for 
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(1) u p l a n d rehab i l i ta t ion o n J a v a a n d o n some parts o f o the r is lands, a n d 
(2) in tegra ted resource use p r o g r a m s i nvo l v i ng ag r i cu l tu re a n d fo res t ry 
over large expanses o f potent ia l ly arable lands on Suma t ra , K a l i m a n t a n , 
a n d Su lawes i . In both ru ra l a n d u r b a n areas the at tent ion to pub l i c heal th 
a n d we l l -be ing , t h r o u g h water supp ly , waste d i sposa l , h o u s i n g des ign , 
vector con t ro l , a n d o the r p r o g r a m s has been a p p r o a c h e d o n an issue-by-
issue basis that fails to perce ive impacts such as the r e m o v a l o f sewage 
nu t r ien ts o n ag r i cu l tu ra l systems, o r to fu l ly e x p l o r e a l ternat ive ap ­
proaches to vector con t ro l , water supp ly , etc. 

Eco log i ca l i npu ts are needed for every type o f resource m a n a g e m e n t , 
r a n g i n g f r o m insect p o p u l a t i o n dynam ics to forest g row th dynam ics a n d 
susta ined y ie ld o f f isher ies. T h e great d ivers i ty imposed by is land b ioge-
og raphy and the c o m p l e x mosaic o f land use requi res locally based eco log­
ical p r i nc ip les in any type o f d e v e l o p m e n t . C u l t u r a l d ivers i ty a n d the 
presence o f d u a l economies requ i re m u c h m o r e ef fect ive in te rac t ion 
a m o n g social science adv isors , resource a n d p ro jec t -o r ien ted economis ts , 
a n d na tu ra l resource p lanne rs than has been the case in the past. T h e r e is 
n o t h i n g new in the cal l f o r such in te rac t ion . Bu t , as the expe r i ence wi th 
reg iona l p l a n n i n g a n d many o f the Indones ian t ransmig ra t i on activi t ies 
have d e m o n s t r a t e d , in tegra ted p l a n n i n g a n d m a n a g e m e n t app roaches 
are very d i f f icu l t under tak ings in practice. Yet these long- term efforts 
towards m o r e in tens ive e n v i r o n m e n t a l m a n a g e m e n t are pe rhaps the on ly 
means for e n s u r i n g that env i r onmen t al assessment r e c o m m e n d a t i o n s can 
be i m p l e m e n t e d . 

Q u i t e l ike ly the e v o l v i n g p rocedu res for e n v i r o n m e n t a l assessment wi l l 
find the i r most successfu l immed ia te app l i ca t ions on the large i ndus t r i a l 
projects b e i n g u n d e r t a k e n wi th fo re ign assistance. Pe rhaps the p r o b l e m s 
of ma in tenance a n d p e r i o d i c acc idents d iscussed p rev ious ly may be 
coun te r -ba lanced by the oppo r tun i t i es , somet imes associated wi th large 
capi ta l inves tments , fo r i m p r o v i n g local e n v i r o n m e n t s . T h e r e are always 
two po in ts o f v iew: (1) that such investments wi l l des t roy t rad i t iona l ways 
a n d create dependenc ies w h i c h may p r o d u c e on ly t e m p o r a r y benef i ts o r 
even create l ong - t e rm social costs; o r (2) that, p r o p e r l y p l a n n e d , these 
investments can u p g r a d e local c o m m u n i t y e n v i r o n m e n t s , e n h a n c e the 
local va lue a d d e d to resource p roduc t s t h r o u g h advanced p rocess ing , a n d 
b r i n g in revenue wh ich can s u p p o r t better m a n a g e m e n t o r e n v i r o n m e n ­
tal qua l i ty pa ramete rs . T h e s e a rgumen ts w o u l d be in te res t ing to debate 
o n issues re lated to m a n y o f the new c o m m u n i t i e s s u r r o u n d i n g m i n e r a l 
a n d forest resource centers o r i ndus t r i a l projects in I n d o n e s i a . 2 5 

T h e th ree ma jo r themes —qua l i t y o f h u m a n set t lements, strategies o f 
na tu ra l resource m a n a g e m e n t , a n d impacts o f i ndus t r i a l deve lopmen t — 
wi l l p robab ly rate equ iva len t status in the fu tu re e n v i r o n m e n t a l p l a n n i n g 
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ef fo r ts o f Indones ia . I nd i v i dua l f o re ign d o n o r agencies may wel l set d i f ­
fe rent p r io r i t ies a c c o r d i n g to the i r o w n pro ject p r io r i t ies a n d how they 
perce ive e n v i r o n m e n t a l issues. T h e agencies wi l l l ikely vary great ly in 
the i r ef fect iveness in d e a l i n g w i th domes t i c a n d fo re ign t r a i n i n g to i n ­
c rease the n u m b e r s a n d , genera l ly , the qua l i ty o f e n v i r o n m e n t a l dec is ion 
m a k e r s a n d researchers . P e r h a p s it wi l l be poss ib le to d e v e l o p both g u i d e ­
l ines o n ways to i m p r o v e the i r e f for ts a n d some compara t i ve assessment 
o f t he i r p e r f o r m a n c e . S o m e gu ide l i nes are suggested in the f o l l ow ing 
sect ion. T h e means fo r compara t i ve assessment r equ i r e ex tens ive debate 
b e y o n d the scope o f this paper . Ce r ta i n l y there is no g o v e r n m e n t o r 
p r i va te o rgan i za t i on in Indones ia wh i ch is c o n d u c t i n g such assessment at 
the present t ime. 

IMPROVING DONOR AGENCY INPUTS 

Staffing 

A t present on ly U S A I D , o f al l the b i la tera l agencies, appears to have 
e m p l o y e d an e n v i r o n m e n t a l assessment o f f i ce r fo r fu l l - t ime service in 
Indones ia . A m o n g the mu l t i l a te ra l agenc ies, F A O is c lear ly the st rongest 
in b r i n g i n g toge ther e n v i r o n m e n t a l l y o r i en ted teams fo r resource m a n ­
a g e m e n t p r o g r a m s . T h e W o r l d B a n k res ident staf f has never i n c l u d e d an 
e n v i r o n m e n t a l scientist. U N E P has concen t ra ted its e f for ts in Indones ia 
on kampung i m p r o v e m e n t pro jects , w o r k i n g t h r o u g h its B a n g k o k re­
g i ona l o f f i ce . In the past, the U n i t e d N a t i o n s E d u c a t i o n a l , Sc ien t i f i c , a n d 
C u l t u r a l O r g a n i z a t i o n ( U N E S C O ) has s ta t ioned a n u m b e r o f e n v i r o n ­
menta l l y o r i en ted reg iona l adv isors in J a k a r t a , but there is now no active 
post. A m o n g pr ivate f ounda t i ons a n d agencies act ive in I ndones ia , on l y 
the F o r d F o u n d a t i o n ma in ta ins a resource a n d e n v i r o n m e n t pos i t ion . 
T h e conc lus i on that may be d r a w n is that wh i le the ove ra l l n u m b e r o f 
f o r e i g n - d o n o r - a g e n c y a n d pro ject staff i nvo l ved o n e n v i r o n m e n t a l issues 
is, in fact, ra ther la rge, there are on l y a few d i rec t ly c o n c e r n e d wi th 
i m p r o v i n g e n v i r o n m e n t a l assessment research a n d t ra in ing . T h e r e is a 
c h a i n of secondary consequences , o f course . T h e s e i nc lude a lack o f e n ­
v i r o n m e n t a l i n f o r m a t i o n a n d gu idance fo r pro ject f o r m u l a t i o n o r eva lua ­
t ion teams, w h o f requen t l y conduc t the i r wo rk o n shor t f ie ld miss ions ; no 
d i rec t po in t o f contact fo r I ndones ian e n v i r o n m e n t a l admin i s t ra to rs a n d 
scient ists; a n d the absence o f staf f to p r o p e r l y in te rp re t o r to d e f e n d 
pr io r i t ies that may i nc lude a l ternat ives to ex is t i ng d e v e l o p m e n t concepts . 

I f there were a s t r eng then ing o f e n v i r o n m e n t a l l y o r i e n t e d res ident 
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staff, a n u m b e r o f act ivi t ies m igh t be i n c l u d e d in the i r te rms o f re fe rence . 
O n e , obv ious ly , w o u l d be to m o n i t o r whatever f o r m o f e n v i r o n m e n t a l 
assessment is r e q u i r e d fo r the agency's projects. A n o t h e r task m igh t be to 
p rov i de adv ice to the mu l t i na t i ona l co rpo ra t i ons w o r k i n g on j o i n t ven tu re 
act ivi t ies w i th in the coun t ry . T h e r e is an impor tan t ro le to c lar i fy the 
expec ted s tanda rd p e r f o r m a n c e in e n v i r o n m e n t a l m a n a g e m e n t fo r any 
firm e n g a g i n g in e i ther pro ject p l a n n i n g o r i m p l e m e n t a t i o n . T h e r e is a lso 
a ro le to be p layed in assessing how wel l s tandards a n d terms o f contact are 
actual ly be i ng met, e i ther in projects d i rec t l y f u n d e d t h r o u g h d o n o r 
agencies o r in the j o i n t ventures w h i c h are o f ten set u p w i th the assistance 
o f the h o m e g o v e r n m e n t embassy. 

Res iden t staf f f r o m d i f f e ren t agencies in fields such as ag r i cu l tu re a n d 
ru ra l d e v e l o p m e n t engage in a great dea l o f i n f o r m a l c o o r d i n a t i o n a n d 
c o m m u n i c a t i o n . T h i s is essent ial to ma in ta in an u n d e r s t a n d i n g o f new 
p r o g r a m d i rec t ions in the I ndones ian g o v e r n m e n t , a n d to ensu re that 
ove r l ap in f u n d i n g is m i n i m i z e d . A t its best this c o m m u n i c a t i o n leads to 
reasonably e f f i c ien t a n d c o m p l e m e n t a r y use o f f unds . It is also a means to 
s tandard ize somewhat expec ta t ions w h e n the level o f technica l a n d m a n a ­
ger ia l exper t i se avai lable to tackle spec i f ic p r o b l e m s becomes k n o w n . T h e 
c r o s s - c o m m u n i c a t i o n between d o n o r agencies is cer ta in ly not as deve l ­
o p e d as it s h o u l d be even fo r f ie lds such as those m e n t i o n e d above. W h e n 
it comes to the subject o f e n v i r o n m e n t a l assessment, there is v i r tua l ly 
n o n e . F o r of ficers w h o have fu l l - t ime responsib i l i t ies in ag r i cu l t u re , water 
resources, u r b a n d e v e l o p m e n t , o r science a n d techno logy, e n v i r o n m e n t a l 
assessment is s o m e t h i n g d o n e to satisfy i n te rna l ru les ra ther than be ing 
the i r p r i n c i p a l c o n c e r n . F u r t h e r m o r e , there are not even c o m m o n 
g r o u n d s in the e n v i r o n m e n t a l assessment app roaches o f d i f f e ren t c o u n ­
tr ies. T h u s it is not s u r p r i s i n g that debate is l im i ted . 

If there were res ident e n v i r o n m e n t a l staff, this s i tuat ion s h o u l d 
c h a n g e , s ince the i r p r i m a r y o r ien ta t i on w o u l d be towards a d i f f e ren t set 
o f issues. O n e o f the impo r t an t ou tcomes m igh t be a greater emphas i s on 
what is n e e d e d to bu i l d Indones ian compe tence in e n v i r o n m e n t a l assess­
men t . B o t h fo re ign a n d domes t i c t r a i n i n g oppo r t un i t i e s , spec i f ica l ly f o r 
resource a n d e n v i r o n m e n t a l s tudies, as wel l as d o n o r - f u n d e d s u p p o r t fo r 
research a n d e n v i r o n m e n t a l m o n i t o r i n g , w o u l d become m o r e l ikely. 
T h e s e topics wi l l be d iscussed in some deta i l here since they are cr i t ica l 
needs. 
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Resource and Environmental Surveys 

A gene ra l c o m p l a i n t in d e v e l o p i n g coun t r ies , i n c l u d i n g Indones ia , 
conce rns the lack o f basic i n f o r m a t i o n n e e d e d fo r adequate resource a n d 
e n v i r o n m e n t a l i n f o r m a t i o n . Projects s tar ted w i thou t adequate i n f o r m a 1 

t ion o n m ic roc l ima te , water avai labi l i ty , o r soi l character is t ics may fa i l . In 
o the r instances there may be s imp ly a lack o f u n d e r s t a n d i n g o f t h e " r i g h t -
ness" o f the resource base, as somet imes h a p p e n s in forestry, in f isher ies , 
a n d in m i n i n g . 

T h e relat ive lack o f resource i n f o r m a t i o n , especia l ly o f f J a v a , has 
caused the I ndones ian g o v e r n m e n t to g ive a h igh p r io r i t y to survey- type 
work . T h i s p r io r i t y gives rise to a ra ther d isagreeab le pol icy, whe reby 
surveys are a lmost always w e l l f u n d e d by the I ndones ian g o v e r n m e n t 
wh i le wo r thwh i l e l onge r - t e rm e x p e r i m e n t a l work is o f ten neg lec ted . T h e 
ra t iona le fo r this po l icy is that l im i ted techn ica l exper t i se a n d f u n d s 
s h o u l d focus on l e a r n i n g what resources a n d p r o b l e m s exist , wh i le leav ing 
some m a n a g e m e n t quest ions to a later phase o f d e v e l o p m e n t . 

D o n o r agencies are c o m m i t t i n g large sums for remote sens ing to be 
used in basic m a p p i n g , l and use, forest inventory , etc. In a d d i t i o n , there 
are substant ia l budgets fo r soi l surveys a n d water quant i ty (and some­
t imes qual i ty) m o n i t o r i n g p r o g r a m s . Re la ted to these phys ica l e n v i r o n ­
menta l conce rns are b u r g e o n i n g social assessment p r o g r a m s . T h e invest­
men t in these su rvey activi t ies is U S $10 to $20 m i l l i o n fo r ma jo r remote 
sens ing projects a n d wel l in to the m i l l i ons fo r o thers . 

T h e r e are wor r ies whe the r the very large data base a c q u i r e d in this 
w o r k can actual ly be put to g o o d use, s ince the e f fo r t pu t in to t r a i n i n g o f 
I ndones ians is no t always c o m m e n s u r a t e w i th e i the r the scale o r scope 
n e e d e d . A second fear is s imp l y that massive ef for ts o f a survey na tu re wi l l 
fai l to be sensit ive to spec i f ic hypotheses o r type o f i n f o r m a t i o n r i eeded . 
Sca le in aer ia l p h o t o g r a p h y fo r forest i nven to ry is one e x a m p l e . A t 
p resent m a n y o f the m o n i t o r i n g dev ices (eg, fo r water resources o r c l i ­
mate) , p u r c h a s e d a t cons i de rab le expense , ga ther the w r o n g i n f o r m a t i o n , 
have been ins ta l led incor rect ly , o r cease to f unc t i on af ter a shor t p e r i o d . 
T h e s e p r o b l e m s persist even w h e n good techn ica l i npu ts are avai lable 
a n d raise doub ts about the ef fect iveness o f any ma jo r e n v i r o n m e n t a l 
assessment d e p e n d e n t o n such i n f o r m a t i o n . 

Resou rce a n d e n v i r o n m e n t a l i nven to ry work must be s t reng thened 
w i thou t b e c o m i n g an o v e r w h e l m i n g b u r d e n to the coun t ry . T h i s is one o f 
the most fer t i le areas fo r e x p e r i m e n t a t i o n wi th comb ina t i ons o f a d v a n c e d 
techn iques (eg, in remote sensing) a n d relat ively s imp le f ie ld s u r v e y / 
m o n i t o r i n g p r o g r a m s . W h i l e t rad i t iona l s tandards exists fo r most l and 
a n d water survey work , there are m a n y o p p o r t u n i t i e s fo r i nnova t i on . In 
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N o r t h A m e r i c a , cer ta in ly there have been advances in eco log ica l surveys 
d u r i n g recent years. T h e re levant pa ramete rs fo r basel ine survey o f t r op i ­
cal ecosystems, however , are less u n d e r s t o o d . T h i s is especia l ly t rue w h e n 
w o r k i n g in areas whe re several d i f f e ren t cu l tu ra l g r o u p s are p r e s e n t -
each wi th spec i f ic pat terns o f resource use. In such sett ings (especial ly in 
those ecosystems cons ide red m a r g i n a l in some way) conven t i ona l surveys 
may be very m i s l ead ing . 

T h e U N E S C O M a n a n d B i o s p h e r e p r o g r a m ( M A B ) had the potent ia l 
a n d the in i t ia t ive to s t imula te new t h i n k i n g on eco log ica l analysis. S o m e o f 
the concepts . la id o u t i n the exce l len t M A B p l a n n i n g d o c u m e n t s c o u l d be 
i m p l e m e n t e d t h r o u g h in tegra ted survey work . Un fo r t una te l y , however , 
there is l i tt le hope fo r d i rec t results t h r o u g h the M A B f r a m e w o r k . So far, 
at least, the M A B Indones ia C o m m i t t e e has not had a suf f ic ient f u n d i n g 
base to ca r ry ou t large projects. F u r t h e r m o r e , it has been d i f f i cu l t to 
i n f l u e n c e o n g o i n g d e p a r t m e n t p r o g r a m s t h r o u g h M A B . 

T h e s t r e n g t h e n i n g o f bo th un ivers i ty a n d g o v e r n m e n t research a n d 
survey inst i tutes in recent years has c o m e about par t ly t h r o u g h the vastly 
increased f u n d i n g avai lab le fo r surveys. T e c h n i c a l staf f w h o on l y a few 
years ago w o r k e d o n ou ts ide tasks to s u p p l e m e n t meage r salar ies now 
somet imes find themselves capab le o f e a r n i n g $ 2 0 0 0 pe r m o n t h o r m o r e , 
t h r o u g h large per d i e m a n d o the r a l lowances associated w i th f ie ld s tudies. 
T h e benef i t is two fo l d : (1) better apprec ia t i on o f local s i tuat ions a n d 
const ra in ts , a n d (2) the o p p o r t u n i t y fo r sen io r researchers to deve lop 
g o o d teamwork . T h e d rawback , however , is an emphas i s o n surveys to the 
po in t whe re good research fo l l ow-up rare ly occurs . T h i s is a mat ter o f 
conce rn to sen io r scientists w h o are a t t emp t ing to i m p r o v e the balance 
between surveys a n d m a n a g e m e n t - o r i e n t e d research . 

Innovat ive ef forts are tak ing place in new units fo r env i ronmen ta l study 
at the universi t ies. T h e s e inc lude the Institute of Eco logy at Pad jad-
j a r a n Un ivers i t y , the C e n t e r fo r N a t u r a l Resou rce M a n a g e m e n t a n d E n ­
v i r o n m e n t a l S tud ies at the B o g o r A g r i c u l t u r a l Un ive rs i t y , the Facul ty o f 
G e o g r a p h y a n d Facu l ty o f Fores t ry in Un ive rs i tas G a d j a h M a d a , a n d the 
D e p a r t m e n t o f B i o l o g y at the B a n d u n g Inst i tute o f Techno logy . In each 
case the uni ts are i n t ended to serve as centers fo r e x p e r i m e n t a t i o n in the 
in tegra t ion o f sc ient i f ic i npu ts f o r e n v i r o n m e n t a l assessment. T h e y rep ­
resent log ica l po in ts fo r coope ra t i on in es tab l i sh ing new me thodo log ies 
a l t hough it is not the i r f unc t ion to l ake on rou t i ne i nven to ry a n d m o n i ­
t o r i ng func t ions . 

T h e establ ished resource i nven to ry agencies (See A p p e n d i x A ) w i th in 
g o v e r n m e n t are genera l l y recept ive to new app roaches . H o w e v e r , most 
are s t r u g g l i n g w i th m o n u m e n t a l w o r k loads wh i le s imu l taneous ly at­
t e m p t i n g to u p g r a d e staff. S o m e p robab ly are near the i r absorp t ive ca -
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pacity to accept e i the r I ndones ian o r f o r e i g n - d o n o r f u n d s . O n e o f the 
i m p o r t a n t ways to i n f l u e n c e the i r f u t u r e act ivi t ies wi l l be to t ra in m o r e 
g raduates in b road -based resource i nven to r y a n d in te rp re t i ve tech­
n iques. A t the m o m e n t there is no l a n d a n d water i nven to r y t r a i n i n g un i t 
in any ma jo r un ivers i ty . O n e o r m o r e such schools , p e r h a p s pa t te rned 
af ter mode l s in un ivers i t ies such as Dav is in the U n i t e d States o r W a -
g e n i n g e n in the N e t h e r l a n d s , a re n e e d e d as na t iona l t r a i n i n g centers. 
O n e such center , fo r remote sens ing i n te rp re ta t i on , has recent ly been 
establ ished at G a d j a h M a d a Un ive rs i t y o n a cooperat ive basis wi th B A K O -
S U R T A N A L , the cen t ra l agency f o r survey p l a n n i n g i n v o l v i n g aer ia l 
pho tog raphy . T h i s cen te r is cr i t i ca l f o r the successfu l use o f the massive 
remo te -sens ing i n f o r m a t i o n base now b e c o m i n g avai lab le . A t the m o m e n t 
this e f fo r t is f u n d e d at a very low level i n c o m p a r i s o n to needs . It is an 
exce l len t o p p o r t u n i t y f o r l o n g - t e r m i nvo l vemen t by one o r m o r e d o n o r 
agencies. 

T h e f i na l note o n resource i n v e n t o r y / e c o l o g i c a l survey assistance, as 
par t o f the e n v i r o n m e n t a l assessment process, is one o f cau t i on . T h e 
r e q u i r e m e n t f o r bet ter resource i nven to r y be fo re d e v e l o p m e n t act ivi t ies 
c o m m e n c e can be met on ly i f there are we l l - t ra ined staff capab le o f i n ­
t e rp re t i ng i n f o r m a t i o n ove r the t ime f r a m e re levant e i the r to projects at 
h a n d , o r f o r reg iona l p l a n n i n g . I f these ef for ts become rou t i ne da ta ga th­
e r i n g ope ra t i ons mean t to meet a regu la t i on they w i l l be a waste bo th o f 
f u n d s a n d o f scarce m a n p o w e r . T h e r e is also a d a n g e r that p r o l i f e r a t i n g 
surveys w i l l cove r on ly cer ta in e lements o f the na tu ra l ecosystem o r res i ­
den t h u m a n c o m m u n i t i e s , so that c r i t i ca l da ta are m iss i ng o r i ncompa t i b l e 
w i th some user needs . 

Information Synthesis and Analysis 

I n f o r m a t i o n o v e r l o a d or, converse ly , i nadequa te i n f o r m a t i o n f r o m re­
source i nven to r y s tud ies represen t aspects o f the gene ra l p r o b l e m o f 
i n f o r m a t i o n synthesis f o r e n v i r o n m e n t a l analysis. S tud ies d o n e u n d e r 
con t rac t f o r spec i f i c agencies — w h e t h e r by f o re i gn con t rac to rs f u n d e d by 
d o n o r a g e n c i e s o r by I n d o n e s i a n u n i v e r s i t y a n d g o v e r n m e n t 
researchers — d o not become avai lab le f o r gene ra l use. A s p rev ious ly d is­
cussed , this leads to d u p l i c a t i o n o f e f fo r t , a n d con f l i c t s i n p lans . I n un i ve r ­
sities there is on l y l im i t ed awareness o f the da ta base a n d o f the r a p i d 
a d v a n c e m e n t in m a n a g e m e n t k n o w l e d g e . W i t h i n g o v e r n m e n t the sen io r 
e n v i r o n m e n t a l po l i cy staf f i n d e p a r t m e n t s a n d B A P P E N A S are so few in 
n u m b e r that they can h a n d l e on ly selected cases such as the examp les 
p resen ted i n this paper . T h e reg iona l p l a n n i n g s tudy teams were i n d i -
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cated to have been par t ia l ly successfu l in data in teg ra t ion , yet these are 
on l y b e g i n n i n g to establ ish an o n g o i n g process o f analysis. 

Fo re i gn d o n o r agencies t ry in var ious ways to ove r come these i n f o r m a ­
t ion f low a n d synthesis p rob lems . F o r e x a m p l e , in 1977 B r i t i sh g o v e r n ­
men t a id pro ject staf f were r e q u i r e d to spend a po r t i on o f the i r t ime 
(about one - fou r th ) engaged in t r a i n i ng o r o the r i n f o r m a t i o n t rans fer ra ls 
ou ts ide the pro ject . T h i s may i nc lude l ec tu r i ng in un ivers i t ies o r a f f i l ia ­
t ions wi th g o v e r n m e n t t r a i n i n g inst i tutes. T h e var ious watershed analys is 
projects in Indones ia , whe the r f u n d e d t h r o u g h U S A I D , the W o r l d B a n k , 
o r o the r agencies, d o b r i n g together i n f o r m a t i o n so that it is at least 
avai lable to pro ject p l anne rs . 

W h a t is necessary are task fo rce act ivi t ies based o n spec i f ic topics to 
p r o v i d e bo th the necessary co l la t ion o f avai lable i n f o r m a t i o n a n d its ana l ­
ysis fo r po l icy m a k i n g , fo r teach ing , a n d fo r d i s t r i bu t ion a m o n g the rele­
vant p l anne rs a n d managers . Ideal ly this shou ld be a task for the un ive rs i ­
ties o r fo r staff in the M i n i s t e r o f State fo r D e v e l o p m e n t S u p e r v i s i o n a n d 
E n v i r o n m e n t . A t present very few staf f have the expe r i ence necessary to 
c o n d u c t b road-based syntheses o f i n f o r m a t i o n . Yet it w o u l d seem possib le 
to in i t iate such act ivi t ies t h r o u g h the assistance o f sen io r fo re ign e n v i r o n ­
menta l special ists at tached to ex is t i ng g r o u p s , such as those m e n t i o n e d in 
the p rev ious sect ion a n d , possibly, in some .depar tmenta l p l a n n i n g uni ts . 
A t ano the r leve l , the capabi l i ty o f p rov inc ia l o r coun ty (kabupaten) p l a n ­
ners ( B A P P E D A , B A P P E M K A ) to assemble i n f o r m a t i o n a n d cr i t ica l ly 
e x a m i n e the masses o f rou t ine statistics avai lab le is sti l l very l im i ted . 
T h e r e is a tendency not to treat p l a n n i n g as an adapt ive process but to 
p r o d u c e , per iod ica l l y , a master p lan that may be c o m p r e h e n s i v e but not 
always real ist ic. T h e g o v e r n m e n t is s t rong ly c o m m i t t e d to reg iona l p l a n ­
n i n g concepts a n d appea rs to be e n c o u r a g i n g d o n o r agencies to engage in 
c loser in te rac t ion wi th local p l a n n i n g uni ts than has been possible in the 
past. 

T h e c o u n t r y is es tab l i sh ing t r a i n i n g centers fo r reg iona l p l a n n i n g in 
the un ivers i t ies as wel l . S o m e o f these uni ts are s p o n s o r e d by the M i n i s t r y 
o f Pub l i c W o r k s a n d are i n t ended to deve lop a basis fo r reg iona l sc ience, 
w h i c h , as pe rce i ved by f o r m e r M i n i s t e r S u t a m i , s h o u l d be a m e l d i n g o f 
reg iona l p l a n n i n g a n d eco log ica l perspect ives. A s m e n t i o n e d ear l ier , the 
des i re o f B A P P E N A S is to p lace a heav ie r share o f e n v i r o n m e n t a l assess­
m e n t in the h a n d s o f these local po l i cy -o r ien ted bod ies . H e r e then is 
a n o t h e r o p p o r t u n i t y to i m p r o v e analysis —by p r o v i d i n g e n v i r o n m e n t a l 
special ists as par t o f p r o g r a m s re lated to reg iona l p l a n n i n g at local gov­
e r n m e n t a l levels. 

A n o t h e r ma jo r need fo r e n v i r o n m e n t a l - i n f o r m a t i o n co l la t i on a n d syn ­
thesis exists w i th in the d e v e l o p i n g ne twork o f inst i tutes i nvo l ved in ag r i -
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c u l t u r a l research a n d ex tens ion services. T h e C e n t r a l A g r i c u l t u r a l R e ­
search Sta t ion has a very smal l staff i nvo l ved in soc ioeconomic analys is . 
T h e wel l -estab l ished A g r o - E c o n o m i c Survey conduc ts a cons ide rab le vo l ­
u m e o f such research . Yet the u n d e r s t a n d i n g o f how local e n v i r o n m e n t s 
i n f l u e n c e people 's pe rcep t i on a n d use o f resources is st i l l p o o r l y deve l ­
o p e d . T h u s ag r i cu l t u ra l research p roceeds somewhat in a v a c u u m as to 
whe the r the resul ts wi l l be o f real va lue ,in speci f ic sett ings. A U S A I D 
pro ject to establ ish ag r i cu l t u ra l f ie ld stat ions, in eco log ica l ly d is t inc t ive 
zones o f S u m a t r a is one e x a m p l e that may be used to i l lustrate bo th the 
present s i tuat ion a n d the response. T h e s e stat ions w o u l d p r o v i d e sites fo r 
adapt ive research , c o o r d i n a t e d t h r o u g h the C e n t r a l A g r i c u l t u r a l R e ­
search S ta t ion . It is to be h o p e d that research p r io r i t i es w o u l d be s t rong ly 
i n f l u e n c e d by the activi t ies a n d needs o f local f a rmers a n d o f spec ia l 
character is t ics o f local e n v i r o n m e n t s . Yet there are ne i the r the ecologists 
n o r the socia l scientists avai lable w i th in the research s t ruc tu re to ade ­
quate ly p r o v i d e these inpu ts . In terest ing ly e n o u g h , iden t i f i ca t ion o f the 
s h o r t c o m i n g has resu l ted f r o m the social assessment process now neces­
sary in U S A I D projects ra ther than f r o m e n v i r o n m e n t a l rev iews. W h a t 
has been suggested as a means o f o v e r c o m i n g this de f i c iency is t r a i n i n g o f 
special ists in secondary data analys is w h o can relate an th ropo log i ca l a n d 
soc ioeconomic research findings w i th eco log ica l i n f o r m a t i o n . T h e s e 
scientists w o u l d be ass igned to local field stat ions. O n e may p red i c t that at 
least a decade may elapse be fo re such wo rke r s c o u l d become ef fect ive, but 
this is c lear ly o n e very use fu l in i t ia t ive that may be o f w i d e r interest. 

Research Priorities 

T h e c o m m i t m e n t to e n v i r o n m e n t a l m a n a g e m e n t in I ndones ia b r i ngs 
w i th it a r e q u i r e m e n t fo r research on m a n y m o r e topics than those a l ready 
d iscussed. It would.be d i f f i cu l t in this repor t l o even list al l s tudy fields. Yet 
cer ta in genera l observa t ions are h e l p f u l to c lar i fy strategies that m igh t 
e x t e n d d o n o r - a g e n c y inpu ts . 

T h e f i rst matter ' is po l icy toward basic e n v i r o n m e n t a l s tud ies, i n c l u d i n g 
f u n d a m e n t a l eco log ica l analysis. O n e may assume that fo r a t ime m u c h o f 
the w o r k wi l l be d o n e by fo re ign scientists, a f f i l ia ted at least n o m i n a l l y 
a n d , in some cases very closely, to I ndones ian research inst i tutes a n d 
un ivers i t ies . T h e recept iv i ty o f the Indones ian g o v e r n m e n t a n d aca­
dem ics to such research var ies case by case. In some instances recept iv i ty 
w o u l d be m u c h i m p r o v e d i f the fo re ign scientists were capab le o f d e m o n ­
s t ra t ing how, the basic i n f o r m a t i o n c o u l d be used in d e v e l o p m e n t p l a n ­
n i n g . T h e use o f reg iona l ag r i cu l tu ra l , centers to c o n d u c t research o n 
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some f u n d a m e n t a l p rob lems is o f ten taken as an e x a m p l e wi th imp l i ca ­
t ions for basic eco log ica l research (ie, d e f i n e p r o b l e m s o f reg iona l s i gn i f i ­
cance a n d s u p p o r t one nat iona l o r i n te rna t iona l research faci l i ty fo r the 
research) . T h i s strategy can c lear ly w o r k fo r some p rob lems but not fo r 
o thers . W h e t h e r there s h o u l d be in te rna t iona l centers establ ished in 
Southeast A s i a spec i f ica l ly fo r e n v i r o n m e n t a l assessment is a ques t ion 
that deserves lengthy d iscuss ion . 

T h e case for m o r e i nvo l vemen t o f f o re ign scientists d i rec t ly w i th In­
dones ian coun te rpa r t s presents several d i l e m m a s pe rhaps on ly to be re­
so lved in a genera t ion 's t ime. O n e is the relat ive scarci ty o f I ndones ian 
scientists a n d the i r ex i s t i ng o v e r c o m m i t m e n t . S e c o n d , as the ranks o f 
the co l on i a l - pe r i od scientists d i m i n i s h , there are p robab ly fewer f o re ign 
scientists w i th a g o o d u n d e r s t a n d i n g o f the b a c k g r o u n d o f sc ient i f ic l i ter­
a tu re of I ndones ia . T h i r d , the r e c o r d o f f o re ign scientists actual ly p re ­
sen t ing the i r s tudies in l i te ra ture readi ly accessible to Indones ians is 
spotty. F ina l ly , there are some val id conce rns ove r w h o benef i ts most. T h i s 
is t rue o f some genet ic conserva t ion w o r k , as one e x a m p l e . Yet even wi th 
these sho r t com ings there can be l i t t le doub t o f the va lue o f a f f i l ia t ions 
between d e v e l o p e d - w o r l d a n d Indones ian scientists. M u c h m o r e at ten­
t ion needs to be pa id by d e v e l o p m e n t agencies to c rea t ing these l inkages. 

A n o t h e r conce rn that shou ld be h i gh l i gh ted invo lves research act iv i ­
ties (in some cases c o n d u c t e d wi th the in ten t ion o f some f u r t he r d i rec t 
act ion) o n the ef fect iveness, social responsib i l i ty , etc. o f e i ther agencies o r 
c o r p o r a t i o n s w o r k i n g w i th in a c o u n t r y l ike Indones ia . T h i s type of activ­
ity is o f ten best su i ted to i n d e p e n d e n t inst i tu t ions. Is there a role fo r 
inc reased d o n o r - a g e n c y s u p p o r t to pe rm i t m o r e t h o r o u g h scru t iny o f 
mu l t i na t i ona l c o r p o r a t i o n pract ices, o r those o f the f u n d i n g agency? S u c h 
studies c o u l d be o f d i rec t use to both the I ndones ian g o v e r n m e n t a n d 
o thers , a l t hough they m igh t wel l p rove to be embar rass ing o r pol i t ica l ly 
i n o p p o r t u n e . 

In es tab l ish ing research pr io r i t ies both the Indones ian g o v e r n m e n t 
a n d d o n o r agencies a p p e a r to be focus ing object ives m u c h bet ter than 
even a few years ago. T h e results o f such de l ibera t ions lead to r a n k i n g of 
needs (eg, see A p p e n d i x B) a n d , in the case of d o n o r agencies, to 
b r o a d e n e d object ives such as c o m p r e h e n s i v e ru ra l d e v e l o p m e n t analysis. 
In a d d i t i o n , there is an u n p r e c e d e n t e d level o f ou ts ide activity c rea t i ng 
w o r l d w i d e o r reg iona l ne tworks on key topics wh i ch relate, in one way o r 
ano ther , to resource a n d e n v i r o n m e n t a l p r o b l e m so lv ing . T h e s e ra t iona l 
processes are c o n t r i b u t i n g to the d e v e l o p m e n t o f a sc ient i f ic a n d techno­
logical es tab l ishment w h i c h , in the f ina l analysis, wi l l on ly be ef fect ive i f its 
r e c o m m e n d a t i o n s o r f i nd ings are a d o p t e d by the p o o r f a r m e r o r u r b a n 
dwe l le r , o r can be i m p l e m e n t e d fo r the i r benef i t . 
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A l r e a d y there are g o o d g r o u n d s f o r c o n c e r n that the oppos i te may be 
h a p p e n i n g , a n d that i n a p p r o p r i a t e techno log ica l changes are be ing in t ro ­
d u c e d . 2 6 In the o n g o i n g debates o n a id it is very i m p o r t a n t that bo th new 
a n d ex is t i ng app roaches i n v o l v i n g science a n d techno logy f o r deve lop ­
men t be wel l s t ud ied . A t p resent there is an u n f o r t u n a t e lack o f capaci ty to 
d o so in the coun t ry . O n e mus t ques t i on whe the r this is a re f l ec t i on o f 
t r a i n i n g p r io r i t i es l e a d i n g to g o o d techn ic ians a n d a weake r in te l lec tua l 
base, o r w h e t h e r there are o the r m o r e i m p o r t a n t causes. 

O n e p r o b l e m that may con t r i bu te to the i n t r o d u c t i o n a n d c o n t i n u a ­
t ion o f i n a p p r o p r i a t e techno log ies is the tendency f o r bo th I n d o n e s i a n 
a n d f o re i gn d e v e l o p m e n t agencies to t reat mos t pro jects as ra the r r ou t i ne 
u n d e r t a k i n g s , ins tead o f as the h igh l y e x p e r i m e n t a l endeavo rs they ac tu­
al ly are . T h u s a p r o p e r f r a m e w o r k fo r ca re fu l d o c u m e n t a t i o n a n d o n g o ­
i n g eva lua t ion is ra re ly ins t i tu ted. T h i s type o f po l i cy -o r i en ted case s tudy 
eva lua t i on p e r h a p s can best be s u p p o r t e d t h r o u g h ca re fu l l y d e v e l o p e d 
a f f i l ia t ions o f f o re ign a n d I ndones ian research teams, poss ib ly in ex i s t i ng 
po l i cy -o r i en ted inst i tutes, w h e t h e r o r no t these are n o w o r i en ted to e n ­
v i r o n m e n t . 

Training 

T h e present g o v e r n m e n t a l interest in r a p i d e x p a n s i o n o f m a n a g e m e n t 
a n d research capaci ty is somet imes m a t c h e d , o r even s t imu la ted , by the 
i n v o l v e m e n t o f f o re i gn d e v e l o p m e n t agenc ies, w h o c a n , however , also be 
r e m a r k a b l y c lumsy , i n a p p r o p r i a t e , o r i nd i f f e ren t in the i r responses. It is 
f r us t ra t i ng f o r f i e ld staf f to see f u n d s fo r f o re i gn t r a i n i n g s u d d e n l y be­
c o m e unava i lab le as a resul t o f h o m e o f f i ce ac t i on , o r to l ie u n u s e d be­
cause o f inadequac ies in the process o f cand ida te iden t i f i ca t ion a n d p r e p ­
a ra t i on . I ndones ian cand ida tes fo r f o re i gn t r a i n i n g have an exce l len t 
r e c o r d o f r e t u r n i n g to respons ib le pos i t ions af ter study. In a lmost every 
m a j o r f i e ld the n u m b e r o f adequate ly t r a ined peop le is so far be low 
need that the p r o b l e m s o f t r a i ned m a n p o w e r su rp l us are not yet o n the 
h o r i z o n . 

W h i l e f o r e i g n t r a i n i n g is sti l l r e g a r d e d as necessary, it is c o m i n g to be 
r e g a r d e d as an ad junc t to a d v a n c e d studies in I n d o n e s i a n un ivers i t ies . 
T h e r e are also in te res t ing c o m b i n a t i o n s i tuat ions, w h e r e staf f f r o m In ­
dones ian un ivers i t ies engage in f o r m a l g radua te deg ree s tudy w i th the 
i n v o l v e m e n t o f c o u n t e r p a r t teams f r o m ou ts ide un ivers i t ies i n c o m b i n e d 
teach ing a n d research t r a i n i n g p ro jec ts . 2 7 In a d d i t i o n there are some 
successfu l e x a m p l e s o f i nnova t i ve , w i t h i n - coun t r y sho r t - t e rm t r a i n i ng in 
spec i f i c academic a n d techn ica l f i e lds . 
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O n the other hand, training priorities are often extremely normative — 
established by what has gone on in the past and therefore rooted in the 
existing disciplines. When agricultural research training priorities were 
established, for example, in a recent foreign-donor loan, the range of 
foreign and domestic training opportunities displayed a disappointing 
narrowness. Manpower needs were cast in terms of agronomists, 
breeders, etc. with no thought of training systems ecologists, specialists in 
environmental assessment, or resource economists. It is, of course, ex­
tremely difficult to set new directions. Yet i f the challenge is not met now 
the opportunity for innovation may well be limited in the future. In 
environmental training it is essential to recognize roles as well as academic 
fields: a further complication. 2 8 Such considerations suggest that some 
trainees be placed in the new schools of environmental studies. 

The appropriateness of most foreign training programs to Indonesian 
management or other needs is a problem thai troubles development 
agency staff and trainees alike. There are good possibilities for foreign 
donors to support Indonesian initiatives in innovative teaching and train­
ing. Ultimately programs such as the Master of Resource Management 
and Environmental Studies at Bogor Agricultural University, or the land 
use and forestry programs in several major schools, should become supe­
rior to those of foreign institutions, especially for meeting the training 
needs of county- and provincial-level staff. 

The capacity to administer interdisciplinary resource and environ­
ment programs is just beginning to emerge. Hence it would be all too easy 
to overload new programs by providing large numbers of domestic train­
ing fellowships — or to swamp Indonesian staff with foreign counterparts. 
Just as in other parts of Southeast Asia, however, i i may be predicted that 
such programs in Indonesia will take hold. Therefore they deserve good 
levels of long-term support from aid agencies. 3 9 What appears to be al­
most unique about the Indonesian programs is the ease with which stu­
dents and staff can be linked into policy and management issues facing 
government. 

To provide a better mechanism for identifying candidates for either 
domestic or foreign training in fields related to resource and regional 
development—and for identifying sources o f donor support —an inter­
departmental training unit has been established. This unit will have the 
potential to greatly increase the number of candidates and to reduce the 
bottlenecks thai now often hold them back for four or five years before 
their advanced studies can be undertaken. It will only be successful if full 
cooperation and financial support of donor agencies is available. 
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C O N C L U D I N G C O M M E N T S 

Throughout the world an evaluation of environmental assessment 
processes seems to be under way. It is a time when people are beginning to 
question the complex and often convoluted procedures that have devel­
oped over the past several years. It is logical to expect a country like 
Indonesia to be wary of such procedures and, in fact, it would be disas­
trous to subject every project to the extensive review and negotiations now 
common in the United States. 

It is for this reason that most o f the points covered in this report are not 
directly concerned with an environmental impact statement focus. The 
important environmental management opportunities in Indonesia do lie 
within the spectrum of project planning activities, since the largest budg­
ets and concentrations of technical manpower are committed via proj­
ects. A n adaptive assessment process must be established to provide a 
continuing sequence of opportunities that may become apparent only 
with management experience. 

Donor agencies can, and will, make- important contributions in this 
process. But it.will require a prolonged and sensitive involvement with a 
wider range of regulatory and management agencies than in the past. It 
will be all.too easy to spend a lot of money in the name of environmental 
assessment and management without a real return. It will be equally easy 
to be overcritical of approaches for training and experimental manage­
ment projects that may demonstrate little immediate benefit but be­
come crucial to the success of major programs. Relatively modest invest­
ments in some of the approaches. Indonesian managers and scientists are 
following may well lead to successes of widespread interest and value. 
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APPENDIX A 

Research Centers Relevant to Environmental Work in Indonesia 

1. Governmental 
Badan Koordinasi Survey dan Pemetaan Nasional (National Coordina­

tion Body for Survey and Mapping) 
Lembaga Meterologi dan Geofisika (Meterological and Geophysical 

Institute) 
Lembaga Penelitian Tanan (Soil Research Institute) 
Direktorat Geologi (Geological Survey of Indonesia) 
Lembaba Geologi dan Pertambangan Nasional (National. Institute of 

Geology and Mining) 
Directorate Penyelidikan Masalah A i r (Directorate of Hydraulic Engi­

neering) . 
Lembaga Penyelidikan Masalah Tanah dan Jalan (Institute for Soil and 

Road Research) 
Lemon Oseanologi Nasional (National Institute of Oceanography) 
Lembaga Penelitian Laut (Institute of Marine Research) 
Lembaga Penelitian Perikanan Laut (Marine Fisheries Research Insti­

tute) 
Lembaga Penelitian Perikanan Darat (Research Institute for Inland 

Fisheries) 
Lembaga Biologi Nasional (National Biological Institute) 
Lembaga Penelitian Hortikultura (Horticultural Research Institute) 
Balai Penelitian Perkebunan Bogor (Research Institute for Estate 

Crops) 
Lembaga Masalah Ketenagaan (Power Research Institute) 
Batan (National Atomic Energy Agency) 
Lembaga Minyak dan Gas Bumi (Lemigas) (Indonesian Petroleum In­

stitute) 
Lembaga Penelitian Tanaman Industri (Industrial Crops Research In­

stitute) 
Balai Penelitian Gizi (Nutrition Research Institute) 
Lembaga Nasional Hygiene Perusahaan dan Kesehatan Kerdja (Na­

tional Institute of Industrial Hygiene and Occupational Health) 
Lembaga Research Kesehatan Nasional (National Health Research In­

stitute) 
Lembaga Penelitian Hasil Hutan (Forest Products Research Institute) 
Lembaga Penelitian Hutan (Forest Research Institute) 
Lembaga Penelitian Peternakan (Animal Husbandry Research Insti­

tute) 
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Survey Agro-Ekonomi (Agro-Economic Survey) 
Lembaga Ekonomi dan Kemasyarakatan Nasional (National Institute 

of Economic and Social Research) 
Lembaga Research Kebudayaan Nasional (National Institute for C u l ­

tural Studies) 
Lembaga Sedjarah dan Anthropologi (Institute of History and A n ­

thropology) 
Balai Penelitian dan Pengembangan Pembangunan Masyarakat Desa 

(Rural Community Development Research Institute) 
Lembaga Kesehatan Ekologi (Institute of Health Ecology) 

II. Universities 
Lembaga Ekologi (Institute of Ecology), Pajajaran University 
Pusat Pengelolaan Sumber Daya Alam dan Lingkungan (Center for 

Studies on National Resource Management and Environmental Studies), 
Bogor Agricultural University 

Environmental Cluster, Bandung Institute of Technology 
Faculty of Geography, Gadjah Mada University 
Forestry Faculties of Gadjah Mada University, Bogor Agricultural U n i ­

versity, Mulwarman University 
Center for Remote Sensing Intepretation and Integrated Surveys, 

Gadjah Mada University 
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APPENDIX B 

Highest Ranking Research Fields for the Agricultural Sector 
in Indonesia 

(Based on a list of priorities established from surveys of Indonesian 
scientists by the Minister of Slate for Research in 1974 and published in 
B I O T R O P Newsletter No. 17.) . 

T h e topics listed are ranked 1-30 from a lisi which included 188 
topics: 1 

1. New fishery resources 
2. Fishery productivity and 

ecology 
3. Inventory of fishery 

resources 
4. Land development of tidal 

areas 
5. Conservation of fishery 

resources 
6. Forest inventory involving 

species, distribution, 
potentialities 

7. Soil fertility 
8. Agricultural development 

planning 
9. Irrigation 

10. Regional development 
11. Drainage 
12. Types of aquaculiure 

(inland and marine) 
13. Soil conservation 
14. Reforestation and 

regreening 
15. Manpower and technology 
16. Rice cultivation 

17. Wastes and byproducts of 
forest utilization 

18. Weed technology and 
processing 

19. Rice breeding 
20. Groundwater 
21. Rejuvenation of industrial 

crops (latex, fiber, and oil 
producing) 

22. Agro-economic statistics 
23. Development of commercial 

forest products and wood 
industries 

24. Development of dry lands 
for agriculture 

25. Utilization of beverage 
crops 

26. Protection of rice plants 
27. Fish catching equipment 

and accessories 
28. Forest ecology and forest 

regeneration 
29. Rejuvenation of sugar and 

oil producing crops 
30. Land development in 

alang-alang grasslands 
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NOTES 

1. T h e population of Indonesia is estimated at 132 million. By the year 
2000 numbers will increase to at least 200 million. Problems are accen­
tuated by the high population density (almost 600/km 2 ) on Java. See 
H u l l et al (1977) for a comprehensive account of the achievements of 
the family planning program. Per capita annual income was below U S 
$200 and, for most rural people on Java, below US $100 over the 
period when environmental concerns emerged. 

2. See Djojohadikusumo (1977) and Republic of Indonesia (1972) for 
discussion of these concerns. 

3. The country's forest estate amounts to about 120 million ha from a 
200 million ha total land area. The forest concession area is more than 
17 mill ion ha. 

4. The term Conserver Society has been taken up by the Science Council 
and other government units of Canada as a phrase to describe the 
changes necessary to make Canada a less consuming nation. It is 
perhaps more relevant as a descriptive term for a country like In­
donesia where low levels of consumption and careful recycling are a 
way of life for all but the very rich. See Meier (1976) for description of 
some conserving approaches in urban communities. 

5. Damaged or badly endangered lands are identified as "critical areas" 
for priority in land rehabilitation and watershed protection. The area 
of such land is open to some interpretation. Damaged lands have been 
estimated to cover almost twice the area of the country's irrigated 
ricefields. 

6. R E P E L I T A is the term used to describe the National Five Year Plan. 
The T h i r d Cycle since 1969 started in 1979. Environmental concerns 
warranted a special chapter in R E P E L I T A II. It is difficult to estimate 
the overall budget allocated for resource and environmental matters 
since many are approached through departmental projects in for­
estry, land and water resource development, urban construction, and 
government companies such as P E R T A M I N A . The depth of commit­
ment is revealed by projects like the Rebaisasi d a n P e n g h i j a u n program 
(Reforestation and Regreening); which now spends at least US $50 
million per year to engage in land rehabilitation. 

7. The large number o f river basins is in contrast to some other South­
east Asian countries that depend heavily on a few very large systems. 
Particularly on Java and Sulawesi, water resource regulation may be 
the most important controllable variable to allow further increases in 
a g r i c u l t u r a l y i e l d . T h e r a p i d res i l t ing in the rehabi l i ta ted 
streams and canals, as well as in reservoirs, has been an important 
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factor contributing to increasing environmental awareness in the 
country. 

8. The Intergovernmental Group on Indonesia (IGGI) meets each year 
to discuss financing priorities and total foreign aid budgets. Actual 
funds are then allocated by the thirteen member countries and bank­
ing institutions. Aside from IGGI agencies there are many non-

. governmental contributors. 
9. The International Institute for Environment and Development 

(IIED) has conducted a comparative analysis o f environmental con­
cerns of multilateral funding agencies (Banking on the Biosphere, 
July 1978) and six bilateral donor countries. 

10. Several incidents have resulted from pollution damaging fish re­
sources and conflict between traditional fishermen and those using 
new gear types. In the middle o f 1980 the Government took the 
extreme initiative of banning trawlers in an attempt to reduce such 
conflict. 

11. The National Committee on the Environment has been in existence 
since 1973. Members, who are drawn from departmental senior staff, 
work through subcommittees. There is a small but active secretariat 
which has done an excellent networking job by sponsorship o f en­
vironmental meetings. The Committee works in conjunction with the 
B A P P E N A S Bureau of Natural Resources and Environment. The 
budget has been about Rp 400 million per year. T h e National Com­
mittee on Resource Inventory is the first real effort to provide coordi­
nation in the acquisition and interpretation of perhaps US $100 mil­
lion of remote-sensing imagery for basic mapping, geological, land 
use, and forestry requirements. 

12. There has been considerable interest in this mangrove system from 
the early decades of this century. It is the largest mangrove system on 
Java and its semienclosed.nature makes the estuary very accessible 
for harvesting both fish and forest products. 

13. See Republic of Indonesia, Ministry of Public Works (1974). 
14. See Booth (1977) for a review of Sederhana and other types of In­

donesian irrigation studies. 
15. T h e unique characteristics of these lands and settlement programs 

are described in Andriesse (1974); Driessen and Soepraptohardjo 
(1974); and Hanson (in press). 

16. See Hanson and Koesoebiono (1977). 
17. The Natural Resource Defense Council and the National Audubon 

Society sued the U.S. Export-Import Bank, which had loaned In­
donesia U S $1.7 million for purchase of dredges for the riceland 
project, to seek the Bank's compliance with N E P A . See N R D C World 
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Environment 'Alert 1/1/77. 
18. Upper Solo Watershed Management and Upland Development Proj­

ect • ( INS/72/006) . Information from this project suggests a rate o f 
dryland topsoil loss of 1.5 cm to 4 cm per year. The resulting loss of 
river capacity in the lower reaches o f the river is of such magnitude 
that, near its mouth, the Solo can now accommodate only one-fourth 
of the water flow that it could 50 years ago. 

19. preliminary training is a series of intensive sessions of a week or 
longer dur ing which these planning officers are exposed to a variety 
of environmental assessment techniques. They are expected to work 
on local environmental problems between sessions. 

20. The first study was conducted by the University of Bonn and the 
follow-up phase by a consulting team of Robert Nathan and Associ­
ates. 

21. The Eastern Indonesia study was conducted by staff mainly drawn 
from the Alberta provincial government. The Sulawesi study was 
carried out by a team coordinated through the University of British 
Columbia. For a listing of other regional planning studies see Ibrahim 
and Fisher (1978). .. 

22. Land and Water Resources Development in Southeast Sumatra I N S / 
69/518. 

23. Soemarwoto(1977). . 
24. Ter Haar (1948). 
25. "No new dwelling places for the 12,000 people whose homes, or­

chards, and ricefields had to give way to P T Krakatau Steel in Cilegon, 
West Java, have been provided, as promised by the enterprise about 
two years ago." This quote from the Indonesian Times (2 Apr i lT976) 
indicates a situation, subsequently remedied, which is not without 
parallel in other land development sites. 

26. For examples in agriculture see Sinaga (1976). 
27. In Gadjah Mada University the Faculty o f Geography staff have main­

tained a cooperative effort with a Dutch university consortium for 
doctoral level training in water basin analysis and for upgrading the 
Indonesian geography faculty curr iculum. The program permits 
Dutch graduate students to work on the same problem sites as the 
Indonesians. The work is supervised by teams composed of senior 
Indonesian and Dutch professors. 

28. See Hol l ing (1978). 
29. See Romm(1978). 





Environmental Considerations 5M 

REFERENCES 

A d e n , J . B . 
1975 T h e relevance o f e n v i r o n m e n t a l p ro tec t ion in Indones ia . Ecol­

ogy L a w Q u a r t e r l y 4 : 9 8 7 - 1006. 

Andr i e s se , J . P. ' 
1974 T r o p i c a l l o w l a n d peats i n South, East, Asia. C o m m u n i c a t i o n 63 . 

D e p a r t m e n t o f A g r i c u l t u r a l Research , Roya l T r o p i c a l Insti tute 
o f A m s t e r d a m . 

B o o t h , A . 
1977 I r r i ga t i on in Indones ia Part 1. B u l l e t i n o f Indonesian Economic 

Studies X I 1 1 7 4 . 

D j o j o h a d i k u s u m o , S u m i t r o 
1977 Science, resources and development. Insti tute for E c o n o m i c a n d 

Socia l Research , E d u c a t i o n a n d I n f o r m a t i o n ( L P 3 E S ) , J a k a r t a . 

Dr iessen , P. M . a n d M . Soep rap toha rd jo 
1974 Soils for a g r i c u l t u r a l expansion i n I n d o n e s i a . B u l l e t i n N o . l . S o i l 

Research Institute, B o g o r . 

G o o d l a n d , R. 
Indonesia 's e n v i r o n m e n t a l , progress in e c o n o m i c deve lop ­
ment . In the P roceed ings o f the 9 th C o n f e r e n c e o n Indones ian 
Studies : Eco log ica l Issues in C o n t e m p o r a r y Indones ia , U . of 
C a l i f o r n i a , Berke ley , 1980. ( In press). 

H a n s o n , A . J . 
T r a n s m i g r a t i o n for m a r g i n a l l a n d d e v e l o p m e n t . In G . H a n s e n 
(ed.), A g r i c u l t u r a l and R u r a l Change i n Indonesia (In press). 

H a n s o n , A . J . a n d K o e s o e b i o n o 
1977 Settling coastal sxuamplands i n S u m a t r a . A case study for integrated 

resource management. Research R e p o r t 004. C e n t e r for N a t u r a l 
Resource M a n a g e m e n t a n d E n v i r o n m e n t a l Studies , Insti tut 
Per tan ian B o g o r , Indones ia . 

H o l l i n g , C . S . (ed.) 
1978 Adaptive environmental assessment and management. West Sussex, 

E n g l a n d : J o h n W i l e y a n d Sons. 

H u l l , T . H . , V . J . H u l l a n d M . S i n g a r i m b u n 
1977 Indonesia 's fami ly p l a n n i n g s tory: Success a n d cha l lenge . Pop­

u l a t i o n B u l l e t i n 32 (6) 52 p p . 



54 Environment and Policy Institute 

Ibrahim, A. M. and H. B. Fisher 
1978 Search for strategy: regional development studies and plan­

ning in Indonesia. Paper presented at World Regional Devel­
opment and Planning Conference, Japan, August 1978. 

Meier, R. L. 
1976 A stable urban ecosystem. Science 1 9 2 ( 4 2 4 3 ) : 9 6 2 - 9 6 8 . 

Republic of Indonesia 
1972 Environmental problems in Indonesia. Revised country report 

prepared for the UN Conference on Human Environment. 

Republic of Indonesia, Ministry of Public Works 
1974 The Citanduy River Basin development project. Feasibility re­

port for reclamation of the Segara Anakan and its environs. 

Romm, J. 
1978 H i g h e r e d u c a t i o n a n d n a t u r a l resources management i n Southeast 

A s i a . Washington, D.C.: American Council on Education. 

Sinaga, R. 
1976 P o l i c y issues of a g r i c u l t u r a l development i n I n d o n e s i a . I nternational 

Workshop on Accelerating Agricultural Development. South­
east Asian Regional Center for Graduate Study and Research 
in Agriculture. 

Soemarwoto, Otto 
1977 Nitrogen in tropical agriculture: Indonesia as a case study. 

/ l m f o o 6 ( 2 - 3 ) : 1 6 2 - 1 6 5 . 

Ter Haar, B. 
1948 A d a t l a w i n I n d o n e s i a . (English translation 1962). Jakarta: Bhra-

tara. 



East-West Env i ronmen t and P o l i c y Research Reports con ta in Institute 
or coope ra t ive research results that reflect the EAPI c o n c e p t and ap­
p roach to natural systems assessment for deve lopmen t , strategies for 
human-env i ronment interact ions, env i ronmen ta l d imens ions of energy 
pol ic ies , and mar ine env i ronment and extended mar i t ime jur isd ic t ions . 

M a n u s c r i p t s for this series are rev iewed for substance and conten t by 
referees outs ide the Institute before the EAPI A c a d e m i c Pub l i ca t ions 
C o m m i t t e e makes a r e c o m m e n d a t i o n to pub l i sh . 

R icha rd A . Carpenter , C h a i r m a n , 
EAPI A c a d e m i c Pub l i ca t ions C o m m i t t e e 

Sheryl R. Bryson, EAPI Pub l i ca t ions Of f i ce r 




