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PREFACE
 

This report summarizes an interdisciplinary review of natural resources
 
and environmental issues in the Republic of Indonesia, which was compiled in
 
May-July 1987. It was prepared to support the United States Agency for
 
International Development (USAID) Mission to Indonesia's program planning

and to identify opportunities for development assistance in this sector. In
 
addition, this review complies with the analytical requirements in the U.S.
 
Foreign Assistance Act, Section 118, sTropical Forests" and Section 119,
 
"Biological Diversity." It is hoped that the report will be useful to the
 
Indonesian government and development community in their efforts to promote
 
sustainable development.
 

The review consists of a main report, seven annexes, and a selected
 
annotated bibliography. The main report is a summary of the primary

economic, policy and institutional elements structuring resource development
 
in Indonesia, the environmental effects in major sectors of the economy, and
 
recommendations to promote sustainable development and maintain the
 
productive capacity of Indonesia's natural resources. The annexes provide a
 
detailed analysis of these factors and the activities of international
 
donors and non-governmental organizations in this area, reviews research and
 
information needs, and makes extensive recommendations for donor action.
 
The bibliography is a companion piece to the report and provides a guide to
 
current institutions, key personnel, journals and libraries involved in
 
natural resources and environmental management.
 

The team members are: James Tarrant, Team Leader (Natural Resources
 
Management and Research Specialist, University of Sussex), Dr. Ed Barbier
 
(Natural Resources Economist, International Institute for Environment and
 
Development (IIED)), Ronald Greenberg (Natural Resources Officer,
 
USAID/Indonesia), Dr. Mary Louise Higgins (Environmental Specialist,
 
AID/Science and Technology Bureau), Dr. Stephen F. Lintner (Environmental

Coordinator, AID/Asia and Near East Bureau), Dr. Cynthia Mackie (Ecologist
 
and Forestry Specialist, AID/Indonesia), Laura Murphy (Environmental NGO
 
Specialist, IIED), and Dr. Harvey Van Veldhuizen (Environmental Analyst,
 
AID/Asia and Near East Bureau).
 

The main report was prepared by Ronald Greenberg and Wynne Cougill and
 
is based on the detailed annexes. The authors of the individual annexes
 
are: Natural Resources Policy and Economic Framework, E. Barbier;
 
Institutional Processes, J. Tarrant; Natural Resources and Environmental
 
Issues: Introduction, J. Tarrant; Agricultural sustainability, R. Greenberg

and M. L. Higgins; Forestry, C. Mackie and M. L. Higgins; Fisheries, H. Van
 
Veldhuizen; Biological Diversity, J. Tarrant and M. L. Higgins; Industry and
 
Infrastucture, H. Van Velhuizen and J. Tarrant; and Human Settlements and
 
Health and Watershed Management, J. Tarrant. Research and Information Needs
 
was prepared by J. Tarrant; NGOS, L. Murphy; USAID and Other Donors, S.
 
Lintner and H. Van Veldhuizen; and Recommendations, all team members. The
 
annotated bibliography was prepared by L. Murphy.
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EXECUTIVE SUMMARY
 

.,Natural resources management practices in Indonesia are predominantly
 
influenced by the government's economic policies, private business.
 
objectives, and the socio-economic interests of rural, and increasingly,
 
urban communities. Present economic policies, particularly those which
 
stimulate export earnings, favor short-term resource exploitation and under
 
value -the long-term benefits and costs of promoting sustainable
 
development. sectoral policies, which are frequently translated into
 
inefficient production targets, are producing distortions in resource use,
 
are stimulating the development of marginal land resources in the Outer
 
Islands and upland areas of the Inner Islands, and are leading to rapid

watershed and forest degradation. While the decline in government revenues
 
has meant sharp reductions in sectoral budgets and funding for natural
 
resources analysis, it has also highlighted the need to reduce inefficient
 
and environmentally harmful programs and policies (e.g., subsidies on
 
pesticides).
 

Because the Government of Indonesia is the predominant actor in resource
 
allocation decisions, the structure and behavior of its institutions play a
 
key role in natural resources and environmental management. The primary
 
characteristics of these institutions axe that sectoral strategy and policy
 
formulation are highly centralized, natural resources are viewed as
 
commodities for direct use, exports, or inputs for production and services,
 
inter-Ministerial coordination is weak, and government actions tend to
 
strongly bias economic forces. At the same time, most natural resources
 
management problems and environmental effects occur at the local level, but
 
there is little opportunity for local participation in natural resource
 
policies and programs.
 

Ultimately, these economic forces, reinforced and often biased by
 
government institutions, strongly influence individuals' actions and
 
capabilities to manage natural resources, and frequently act as
 
disincentives to sustainable resource use. The environmental effects of
 
these factors can be readily seen in Indonesia and they are constraining
 
sustainable development. Some of the major problems include:
 

" The deforestation of nearly 50 million hectares of Indonesia's highly 

rich tropical hardwoods since 1950 at a rate of .6 to 1.0 million ha 
annually. At current harvest rates and under present practices, it is 
estimated that within thirty years, all of Indonesia's concession areas 
may be selectively logged. 

" The degradation of thirty six of Indonesia's 125 watersheds, in which 

8.2 million hectares are considered critical. Erosion rates have 
reached 40 tons/ha, the utility of downstream infrastructure has been 
reduced, and hydrological functions have been threatened in the degraded 
watersheds. 
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The 	loss of biological diversity and habitat of rare and endangered

species from the conversion of forest land to agriculture. By the year

2000, an estimated 6 to 12 million ha may be converted.
 

A nearly 200 percent increase in pesticide use since 1981, increased
 
contamination of food items, and decreased effectiveness in controlling

rice pests. In 1986 alone, 1 million tons of rice were lost to
 
insecticide-resistant pests.
 

o 	 ater quality degradation and declining water supplies as a result of
 
poor upstream agricultural, industrial and urban management practices.

This has led to high levels of heavy metals, pesticides, and sediment
 
load, declining fish and shrimp productivity, and fish killa.
 

Increasing quantities of liquid, solid and toxic wastes from industrial
 
and 	processing activities. This is reducing the amount of potable water
available for direct human consumption and is leading to increased
 
morbidity and mortality from the spread of infectious diseases.
 

Additional constraints to mitigating these environmental effects include
 
the lack of adequate research and information and weak arrangements to
 
foster local community participation in-resource management decisions.
 
There is
an urgent need to develop and employ resource inventories and

methodologies for assessing the cross-sectoral impacts of resource
 
utilization and to establish national monitoring programs for selected
 
environmental variables.
 

It should be noted that the types and magnitude of these problems are
 
generally not unique to Indonesia. Further, the government, development

community, and non-government organizations have made significant progress

in addressing these issues over the last decade. 
The 	Ministry of Population

and 	the Environment, with limited authority and budget, has begun the
 
process of institutionalizing environmental policy formulation and planning,

basic environmental laws have been passed (1982), and in June 1986
 
regulations were implemented requiring environmental impact assessments for
 new 	projects. 
The donor community now is providing approximately 4700
 
million for natural resources and environmental programs; 61 percent of this

assistance is devoted to capital-intensive water supply, wastewater and
 
solid waste management.
 

There still remain many challenges for the public and private sectors to
 
undertake before sustainable natural resources management is attained in
 
Indonesia. Constraints to sustainable development can be overcome through

greater attention to natural resources policy formulation, implementation,

and enforcement, strengthening the coordination of intersectoral goals and
 
policies, increased focus on multi-disciplinary methodologies,

decentralization of environmental planning and management, and developing
 
resources-specific information management systems.
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1. NATURAL RESOURCES POLICY AND ECONOMIC FRAMEWRK
 

For natural resources management policies to be effective in Indonesia,
 
there are two overriding needs. First, extensive analysis of the natural
 
resource implications of macroeconomic, trade, and sectoral policies must be
 
conducted. Second, more analysis of the microeconomic costs of
 
environmental impacts is needed for project planning and policy making.
 

1.1 ECONOMIC CONDITIONS AND TRENDS
 

Economic Growth and Trade
 

Over the 1965-84 period, Indonesia's annual per capita growth rate
 
averaged 4.9 percent, giving it lower middle-income status. However, in the
 
mid-1980s real GDP growth has slowed considerably, largely due to the drop
 
in world oil prices, and has probably fallen in per capita terms over the
 
last two years. The result has been a current account deficit averaging
 
around 4.6 percent of GDP and a considerable depreciation in the real
 
effective exchange rate.
 

Population, Employment and Incomes
 

By 1985, Indonesia's population had reached an estimated 165.2 million,
 
with an annual growth rate of 2.2 percent. In 1990, the population is
 
projected to be 183.5 million. Around 63 percent of the total population is
 
concentrated on the Inner Islands (Java, Madura and Bali), which comprise
 
just over 7 percent of the country's total land area.
 

Approximately 55 percent of Indonesia's labor force works in
 
agriculture, forestry, hunting and fishing. Agriculture cannot be expected
 
to provide many new employment opportunities, and on Java (where about 57
 
percent of the agricultural labor force lives), increasing labor
substituting intensification in rice production may mean negative
 
agricultural employment growth in this sub-sector. The incidence of poverty
 
(44.6 percent) and underemployment are twice as large in the rural areas as
 
in urban areas, yet nearly 80 percent of all Indonesians live and work in
 
rural areas. With employment opportunities in rice production diminishing,
 
there is great concern that slower economic growth and reduced public
 
expenditures on construction, public works and services may mean less
 
employment and income generated in rural areas.
 

Key Sectoral Trends
 

Agricultural policy goals to achieve self-sufficiency in rice were
 
first met in 1984. This success has prompted the government to reduce
 
incentives for increased rice production and diversify and expand its main
 
agricultural export crops of rubber, palm oil, coffee and tea.
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The expansion of timber exports, Indonesia's most valuable non-oil
 
export, has been encouraged. In 1978 the government banned raw log exports

and introduced policies promoting value-added wood product processing. This
 
resulted in a steep decline in log exports and a rapid growth in processed
 
wood exports accompanied by a short-term net loss in export revenues of $2.9
 
-3.4 billion because of falling forest product prices.
 

The government is also encouraging the production of shrimp, which is
 
the major fishery export, in brackishwater ponds, and private investment in
 
the fishing and processing of tuna, the second largest fishery export.

Shrimp exports have expanded rapidly over the last five years and now
 
account for about 4.5 percent of Indonesia's non-oil exports.
 

Since 1976, priority has been given to intermediate and heavy industry,
 
with subsequent growth in the petrochemical, fertilizer, basic metal,
 
cement, paper and wood processing industries. Value added in manufacturing
 
grew on average by about 6 percent in real terms over 1984-85, and in 1986
 
there was a marked expansion in plywood, textiles, cement and steel.
 

Foreign Investment and Debt
 

Net foreign direct investment in Indonesia is currently running at $310
 
million a year, or about 10 percent of the country's total capital inflows.
 
Cumulative foreign investment from 1967 to February 1986 reached $9.6
 
billion, amounting to approximately 12 percent of GDP in 1985. Of this
 
total, 72 percent has been invested in manufacturing industries, 10 percent
 
in mining, and 9 percent in agriculture, estates, forestry and fishing.
 

Indonesia's total external debt has increased considerably in recent
 
years. As a result, debt servicing in 1987/88 is projected to be more than
 
double the amount serviced in 1982/83, and is approaching 40 percent of
 
total export receipts. Meeting debt servicing requirements under conditions
 
of slow economic growth and reduced export earnings places a considerable
 
constraint on government policy making.
 

1.2 MACROECONOMIC POLICIES
 

The general deterioriation in economic conditions has forced the
 
Government of Indonesia (G01) to adopt stringent economic austerity measures
 
coupled with an overall economic strategy of export promotion and
 
diversification. The implications for natural resource management are not
 
yet clear and will require further economic analysis to find the right

policies to sustain employment and incomes through the appropriate use of
 
the country's natural resources.
 

Fiscal Policies
 

The decline in oil prices has meant less revenue from taxes on oil and
 
natural gas. Because these revenues form a significant proportion of the

total revenue available, over the last two fiscal years the government has
 
had to make severe cuts in its development expenditure in order to maintain
 



its policy commitment to a balanced budget.
 

In some cases, a sharp reduction in sectoral budgets has meant some
 
curtailment and recrientation of development activities that have been
 
criticized for their negative environmental impacts. For example, funds for
 
transmigration have been reduced to less than 20 percent of their 1985/86
 
level, making the planned targets for resettling Inner Island households on
 
converted forest and marginal lands in the Outer Islands unattainable.
 
Similarly, the decline in development expenditure has focused attention on
 
the inefficiency of maintaining high subsidies for pesticide, fertilizer and
 
irrigation use. Such subsidies have been criticized for worsening
 
agricultural pollution problems and the misallocation of scarce resources.
 

On the other hand, the budget cuts may also impose constraints on the
 
availability of funds to invest in additional programs necessary for sound
 
natural resource management. Any reductions in such investments may mean
 
less capacity to address many pressing environmental problems, to provide

alternative strategies and policy options for sustainable resource use, and
 
to promote the widespread dissemination, especially among rural households,
 
of new practices and systems of natural resource management.
 

Trade Policies
 

The main focus of current Indonesian trade policies has been the
 
diversification of exports. Both the expansion of commodity exports, which
 
comprise over 60 percent of non-oil exports, and the emphasis on processed
 
commodity exports have important implications for natural resource
 
management.
 

The result of this diversification drive has been a substantial
 
increase in the production of key exports from the agricultural, forestry

and fisheries sectors. The crucial concern is the impacts of this expanded
 
production on the allocation of land resources, on harvesting rates relative
 
to regeneration rates, and on rural incomes and employment. In particular,
 
the link between rural income and employment effects and unsustainable
 
resource use needs to be explored.
 

An important aspect of the expansion of downstream commodity processing
 
for export is its impacts on sustainable resource use rates: the rates of
 
primary product exploitation will depend on the processing industries'
 
capacity and efficiency, and market conditions for value-added export
 
products. An additional concern must be the appropriate management and
 
disposal of the waste by-products generated by downstream processing.
 

As part of its effort to stimulate export diversification, the GOI
 
initiated exchange rate devaluations in 1983 and 1986. Between 1982-1985,

the export volume of eight crucial agricultural, forestry and fishing
 
exports increased by almost 50 percent, which was attributed to the 1983
 
devaluation, given the general world commodity slump. Similar results are
 
anticipated from the 1986 devaluation. These devaluations have increased
 
the domestic prices of imports competing with the emerging commodity
 
processing industries, as well as making their value-added products cheaper
 



on foreign markets. If the devaluation induces a general expansion of
 
labor-intensive industry, there may be additional indirect natural resource
 
benefits by absorbing labor that would otherwise overexploit marginal lands.
 

Until early 1986, Indonesia imposed licensing restrictions on 1,300
 
import items. Beginning in May 1986, the government instituted a series of
 
reforms to ensure adequate domestic supplies at low prices, to protect raw
 
material supplies for domestic industries and to encourage downstream
 
processing. These reforms included allowing certain exporters and suppliers
 
of inputs for exports to bypass the import licensing and tariff structures,

liberalizing or abolishing selected import licenses, and reducing or
 
abolishing some tariffs. To date, the agricultural sector has been largely

insulated from these reforms. By providing non-agricultural job

opportunites, increasing rural incomes, and by affecting the terms of trade
 
and thus the production of agricultural commodities, these reforms may have
 
an important impact on natural resource use.
 

Economic Strategies
 

The government's two broad economic development strategies -- a 
reorientation of the economy towards producing tradeable goods and the
 
promotion of agricultural diversification -- set the context in which
 
natural resource policies in Indonesia must be formed today. These
 
strategies also imply a greater reliance on market forces, albeit often
 
distorted ones, for resource allocation and a greater penetration of the
 
market economy into the millions of rural households whose individual
 
economic decisions cumulatively affect the sustainable use of natural
 
resources. In addition, the pursuit of these strategies will affect crucial
 
issues of ownership, control and access to these resources.
 

1.3 SECTORAL POLICIES
 

The broad economic strategies outlined above and the general
 
macroeconomic and trade policies derived from them, are often translated
 
into very singular goals and targets for sectoral policies. Despite recent
 
legislation requiring GOI departments to conduct environmental impact

analyses on all major projects and investment programs, natural resource
 
management appears to receive low priority in these policies' design.
 

Agriculture
 

The major constraint to incorporating natural resource management
 
strategies in agricultural policies is that the overwhelming policy

objective of the Ministry of Agriculture is to increase agricultural
 
production. More recently, the focus has been broadened slightly to the
 
goal of increasing rural incomes through greater agricultural production and
 
the manipulation of prices. The issue of whether current patterns of
 
resource use in some rural areas can sustain increased production, or
 
whether current investment programs and incentive schemes to boost
 
production are contributing to problems of soil erosion, water scarcity,
 
devegetation and deforestation, is not being adequately addressed.
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Government programs are increasingly supporting the development of
 
non-rice commodities. In general, increased production of secondary and
 
estate crops will mean further development of marginal lands: the Sumatran
 
and 1(alimantan swamplands (ca. 35 million ha), alang-alang grasslands (ca.

16 million ha) and the critical uplands, mostly on Java and Bali, which are

defined as lands suffering from severe degradation because of erosion (ca.
 
10-40 million ha). The expansion of large-scale estate crop plantations

will also require the conversion of Outer Island forestlands, which have
 
poor quality soils. Even for rice, recent projections suggest that to
 
maintain long-term self sufficiency, total wetland rice area must increase
 
from 8.4 million ha to 10.3 million ha by the year 2000.
 

The government is also encouraging nucleus estates to increase estate
 
crops on the Outer Islands, and tc facilitate marketing, processing and
 
inputs provision. This system groups small holders on one plantation site,.
 
with each small holder planting about 2 ha with an estate crop and a

remaining hectare with food crops or home gardens.. The program is being
 
implemented, however, without adequate research on the suitability of soils,

much of which is converted forestlands, and on problems of pest and disease
 
attacks. Overfertilization is often a problem, as attempts are made to
 
overcome poor soil quality and boost short-rerm yields.
 

Inputs also continue to be subsidized at a high rate. For example, in
 
1986/87 fertilizer subsidies to farmers reached $220.7 million, roughly 42
 
percent of the agriculture and irrigation development budget, and an

effective subsidy of about 38 percent of the farmgate price (68 percent of
 
world prices). If support for fertilizer production and procurement is
 
included, the fiscal cost may be as high as 4362.8 million.. As a result,

the consumption of fertilizer increased by 77 percent (12.3 percent p.a.)

between 1980 and 1985. Given that fertilizer comprises less than 10 percent

of the production cost of rice and that the largest production response is

obtained at relatively low levels of application, such a high price ratio
 
will tend to encourage inappropriate application and waste, with little
 
stimulation to rice output.
 

Pesticide subsidies in 1986/87 amounted to 325.4 million, yielding a
 
farmgate price subsidy of more than 40 percent. This compares favorably to.

the 1983/84 subsidy rate of around 80 percent; however, as with fertilizers,
 
support for production and'procurement may mean an even higher fiscal cost.
 
Although the government has recently banned the use of 57 pesticides and is
 
planning an integrated pest management program, the urrent subsidy levels
 
will inevitably encourage inappropriate and excessive use. Moreover, while
 
a reduction in subsidies may reduce the volume of pesticide use, it will not
 
necessarily reduce the contamination of highly toxic low-cost pesticides.
 

Although public works schemes account for over 80 percent of irrigation
 
costs, the costs charged to farmers for irrigated water are minor. Annual
 
government-financed subsidies have reached 402 million, spread over 4
 
million ha. This subsidy level in causing a tremendous financial burden:
 
in 1985/86, before the latest budget cuts, total O&M spending was reduced to
 
l10.17 per ha, which is less than half the required level on average. Over
 
the long run, failure to maintain the irrigation network will mean losses of
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agricultural productivity and increased pressure to extensify production.
 

In sum, such a production-led approach to agricultural diversification,
 
focusing on area targets for specific crops and high input subsidies,
 
presents four formidable natural resource management problems. First, in
 
addition to imposing a potentially unsustainable financial burden on the
 
government, the input subsidies, particularly for fertilizer, pesticides and
 
irrigation, are imposing considerable external costs in terms of
 
agricultural pollution and resource depletion. Second, it is even
 
questionable whether a production-led approach is suitable for the diversity

of agro-ecological systems that characterize Indonesia's marginal lands.
 
Third, existing secondary crop systems are extremely diverse and may not
 
always be appropriate for the given agro-ecological conditions of the region

and the socio-economic needs of farming households. Finally, failure to
 
consider farming and cropping systems as the basis for agricultural
 
development strategies means that many traditional agroforestry and home
 
garden systems are not being adequately developed.
 

The need for agricultural diversification in Indonesia is
 
self-evident. In addition to spreading the potential employment and income
 
gains of rural development, increased production of non-rice crops offers
 
more potential for post-harvesting domestic linkages with agricultural
 
processing and export markets. The sustainability of such an effort,
 
however, depends crucially on the government pursuing a more flexible
 
approach than the production-led policies it is currently advocating. A
 
more integrated agro-ecosystems or farming systems approach would require a
 
greater investment in research, marketing infrastructure and extension;

nevertheless, this could at least be partly financed by a reallocation of
 
funds from the removal of pesticide subsidies, i gradual removal of
 
fertilizer subsidies, an effective system of water charges (e.g., increased
 
taxes on irrigated lands) and the removal of credit subsidies to sugarcane.
 

Forestry
 

The problem of properly managing forestry resources stems less from
 
lack of funds than from a need to change both approaches to resource
 
utilization and fundamental attitudes. Although official forestry policy
 
appears to be well formulated, Indonesia's forests have been regarded

primarily as a storehouse of raw materials to be converted to ready use,
 
rather than a valuable renewable resource which could be managed for
 
sustained long-term production. Changing this attitude is crucial if
 
forestry policy is to develop appropriate approaches to the management of
 
production forests including assigning and protecting conservation areas,
 
establishing plantations, and clearing land for other uses.
 

However, in practice, implementation of forestry policy has run into
 
many difficulties. A major problem has been thc lack of reliable data on
 
the actual utilization patterns of forestland. Only half of Indonesia's
 
production and conversion forests have been subject to aerial photo surveys,

preliminary ground surveys have covered only 70 million ha of forestry
 
areas, and only 0.2 percent of forestland has been intensively surveyed.
 
The result is that there is insufficient and uncertain information on forest
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degradation, conversion and deforestation on which to base policy. %iat
 
information does exist from independent research conducted by donor
 
agencies, university research stations, private industry and provincial

authorities is neither well-coordinated nor analyzed for policymaking
 
purposes. In addition, decisions concerning forestry policy implementation
 
are invariably taken at the center, often without any reference to the
 
special forestry requirements of each province.
 

The most significant policy change with regard to production has been
 
the 1980-83 phased ban on exports of logs: virtually all log production is
 
now processed domestically and exported as sawn timber, plywood and veneer.
 
From a natural resource management perspective, the question is whether
 
value added processing will slow the rate of timber extraction and thus
 
conserve a valuable resource for future exploitation. Official statistics
 
suggest that total log production peaked in 1979, before the ban, at around
 

3
25.3 million m3 , and is now currently running at 15 million m p.a.

World Bank statistics based on industr figures, however, indicate a peak
 
log production level of 31.1 million m in 1978, which compares with the
 
1984 level of 28.2 million m3. Much of the decline in log production over
 
this period can also be attributed to depressed world prices for all timber
 
products, and therefore, is not necessarily indicative of less exploitation
 
due to the conversion to processing activities. Nonetheless, with favorable
export trends predicted, Indonesian log production is
now constrained solely

by the capacity of domestic processing industries.
 

Although some concessionaires are following the government's selective
 
cutting guidelines, there are poor incentives for enrichment planting for
 
secondary forests or replanting clear-cut land. For one, although the
 
selective cutting policy is based on a 35-year regeneration cycle, the lease
 
on forest concessions is for only 20 years. The timber companies thus have
 
no incentive to ensure the long-term regeneration of the logged forest;

instead, their optimal commercial policy is to log the primary forest within
 
the 20-year lease period, as market conditions and the costs of extracting

from more remote areas allow. In some instances, concessions have been
 
completely logged within five to ten years. The current reforestation fund
 
policy has also failed to induce timber companies to replant their
 
concessions. They have been paying t4 per m' of extracted timber into an
 
escrow account managed by the government. The companies are entitled to
 
reclaim this money once they have replanted their land. In practice,

however, there is little incentive to do this. The direct cost of
 
replanting in 1980 was estimated to be t5O0/ha; yet if a company has
 
produced 45 m3/ha from selective cutting, it would receive only $180/ha
 
back from the fund.
 

Nevertheless, the reforestation fund is now estimated to be around 4183
 
million. Frustrated with the lack of replanting by the timber companies,

the government is embarking on its own replanting schemes and is considering
 
using $3 million from the fund to finance third-party reforestation. The
 
objective is to expand the current area of timber estates from 2.2 million
 
ha to 6.2 million ha by the year 2000, capable of yielding 90 million m3
 
p.a. of log production. Almost all planting, however, is with fast-maturing
 
softwood species. Although undoubtedly such a policy would provide an
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important boost-to Indonesia's pulp and paper'industry, this makes little
 
long-run economic sense because Indonesia's comparative advantage in export
 
markets lies in its hardwood products.
 

Reliable estimates on how much of the standing stock of commercial
 
timber remains are not available. Assuming that future demand for logs will
 

3
be at the current near-capacit3 level of 40 million m p.a. and a
 
selective logging rate of 45 m /ha, then 889,000 ha of forests will be
 
logged each year. As a rough estimate, assume that half of the concession
 
area of 53.4 million ha has already been logged. This suggests that in
 
around 30 years, all of the concession areas will be selectively logged once
 
over. Thus, without a serious commitment to renewing its hardwood
 
timberstands through (preferably) enrichment planting and with the current
 
high capacity-demand for log production, Indonesia could eventually face
 
severe depletion of its valuable hardwood production forests.
 

Indonesia's minor forest products industry earned $154 million from
 
exports in 1985, approximately 12 percent of Indonesia's total forest
 
product export earnings. Rattan, Indonesia's most important non-wood forest
 
product, supplies about 90 percent of the world market, and currently

realizes export earnings of 80 million. The recent ban on raw rattan
 
exports is intended to boost production, employment and export earnings for
 
the labor-intensive rattan furniture industry (as high as 3270 million).

From a forest resource management perspective, there is insufficient
 
assessment of the rate of resource depletion and management needs.
 

To summarize, the actual costs of current patterns of forest
 
utilization, including the prices paid for forest products, do not reflect
 
the true costs of exploiting Indonesia's forest resources, especially its
 
primary tropical forests, as an economic asset. Because forest stock is
 
being inadequately replenished, this valuable capital stock is effectively

depreciating in value. A major research effort is now being made to
 
calculate the depreciation cost of net forest depletion; nevertheless, the
 
accuracy of such essential analyses will require vast improvements in
 
current inventories and monitoring of forest utilization activities.
 

Fisheries
 

The overriding government policy for the fishing sector is to increase
 
production, especially of shrimp (off-shore and fish pond culture), tuna and
 
other commercial species. Uhile fish production, especially shrimp,
 
accounts for 5 percent of non-oil export earnings, current fish production,
 
at only 2.5 million tons, is insufficient to meet growing domestic and
 
international demands. Increased fish production is seen as the most
 
expedient way of raising the incomes and employment prospects of the 2.2
 
million fishing households and several hundred thousand processing,

transporting and retailing workers involved in the sector.
 

The major natural resource management concern is that increased fish
 
production and harvesting may be proceeding too fast and will lead to future
 
problems of overfishing and coastal degradation. For example, the area of
 
brackishwater pond (tambak) production has been expanding at the rate of
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8-10 percent p.a., yet overall yields are only rising around 1 percent per

year. The expansion of tambak area has been so rapid that average yields
 
per hectare are being lowered or held back by the addition of less

productive shrimp ponds. In addition, many of the natural breeding grounds

of shrimp in coastal areas and mangrove swamps are being destroyed by tambak
 
extensification. There are also indications that one impact of the
 
government's credit subsidies has been to increase the size of tambak
holdings - in some cases, to 50 ha or more. 
Regardless of the impact of
 
yields, such larger holdings are extremely profitable because tambak produce

high-priced giant tiger prawns. 
In contrast, there are currently severe
 
obstacles to intensifying tambak production, including technical problems

surrounding the establishment of larvae hatcheries, limited research into
 
tambak intensification, limited supply of seed stock, water quality
 
Megr--ation and pesticide contamination.
 

Industry
 

Industrial expansion of heavy, intermediate and agricultural processing

capabilities will continue to be important for Indonesia's economic

development. With this continued growth, however, there will also arise
 
problems of managing effluent discharges, particularly hazardous waste,
 
water supply management and location.
 

Current industrial policy has no provisions to control industrial
 
effluent discharges at point sources through regulation, pollution charges,

damage suits and similar measures. Material costs are kept artificially low
relative to other production costs and the price of final products through

distortions in taxes, tariffs and import restrictions. This has created an
incentive system biased against materials conservation and recycling,
 
encouraging waste and pollution. 
In addition, government policies have

reinforced a concentration of industries generating toxic and hazardous
 
wastes in urban areas. A more appropriate locational policy would be to use
 
tax incentives to relocate some major heavy industries in less populated and
 
less ecologically fragile areas.
 

1.4 CROSS-9ECTORAL IMPACTS
 

Natural resource systems and ecological functions are invariably

interrelated; therefore, the uncontrolled environmental degradation

generated by one pattern of economic activity will not only tend to feed
 
back through natural processes and interrelationships to affect this

activity but will also "cross over" to impair others. 
These cross-sectoral
 
impacts, or externalities, are often pervasive where economic development

depends on the successful and sustainable exploitation of the natural
 
resource base. Moreover, cross-sectoral environmental impacts are
characteristic of both areas with high densities of population and economic
 
activity (Java) and areas with harsh environmental conditions and poor
 
quality land (Outer Islands).
 

General Economic-Environmental Linkages
 

The general economic-environmental linkages giving rise to
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cross-sectoral problems of natural resource degradation are often very
 
complex. Problems such as deforestation can be traced back to the
 
industrial, agricultural and fuelwood demands of a growing population. At
 
the same time, the economic costs associated with deforestation do not stop
 
with the loss of a potential commercially exploitable stock; they also
 
include the disruptions to agricultural productivity from soil fertility
 
loss, erosion and hydrological impacts; the health effects of disruptions to
 
water supply, potability and disaster magnification; and the loss of other
 
valuable functions, such as the maintenance of biological diversity, air
 
quality and the microclimate. Together, these would represent the true
 
costs of economic activities leading to deforestation and should be
 
incorporated in any economic analysis of these activities.
 

Specific Linkages in Indonesia
 

Thirty six watershed areas in Indonesia, totalling 10.4 million ha, are
 
classified as having critical lands within their boundaries. On Java, the
 
area of critical upland is increasing at the rate of 1-2 percent p.a. and
 
now totals over 2 million ha, approximately one third of Java's cultivated
 
uplands. The general pattern there is one of poor, predominantly
 
subsistence households seeking to increase their immediate basic food
 
requirements by using cropping patterns that result in high soil erosion
 
levels from their rainfed lands. In addition, significant erosion problems
 
are caused by absentee and better-off farm owners cultivating highly
 
profitable crops, e.g. potatoes, that cause soil erosion on their steep
 
lands, and by the failure to manage state-owned tree plantations properly.
 
Estimated sedimentation rates of rivers in Java from erosion vary from 10-40
 
tons/ha/yr. The direct user cost of upland erosion is the loss of
 
agricultural output to upland farmers. Given an estimated 903,092 ha of
 
critical upland farming area on Java, a rough estimate of the loss in
 
farmers' incomes from the failure to control soil erosion is 4139.8 million
 
p.a. Although these user costs are significant, greater still are the
 
externality impacts of the disruption of water resources in the lowlands
 
from erosion runoff and sedimentation. These latter costs would include the
 
disruption of irrigation, dams and water systems and supply, the losses to
 
agriculture, aquaculture and fishing in the lowlands, the disruption of
 
estuarine and coastal fisheries, the losses from diminished navigation and
 
hydropower, and any magnification of natural disasters.
 

The uplands erosion problem, therefore, is part of the overall problem
 
of water resources management. Any disruption to lowland water resources
 
from upland erosion will inevitably induce greater costs in the allocation
 
of Indonesia's already scarce water supplies. As Indonesia's population and
 
economy continue to expand, water demands for various competing uses
 
(drinking water and other residential uses, irrigation, aquaculture,
 
industrial prccessing, power generation, recreation, transportation and
 
waste disposal) will also increase. Already, there are water quality
 
problems from nondegradable organic chemical compounds and heavy metals,
 
agrochemicals, Foawater infiltration and sewage in these water supplies.
 

A major economic problem facing the proper management of Indonesia's 
scarce water supplies and water catchment areas is that most of its users 



are not paying the true cost of obtaining them. These costs not only
 
include the annualized capital and operation and maintenance costs of
 
supplying water but also any cross-sectoral impacts on other uses from any

diminished availability and quality of total supplies. A major dilemma will
 
be to weigh the costs and benefits of charging higher water rates for
 
irrigation, which is the largest use of water on Java. The integrated river
 
basin planning strategy is one of the better approaches for dealing with the
 
problem of allocating scarce water resources, but unless the economic costs
 
of current water allocation patterns are effectively analyzed and dealt
 
with, scarcity of water supplies will be a persistent constraint.
 

The cross-sectoral impacts of the Indonesian government's pesticide
 
subsidy include pest resistance and reversion to less productive varieties
 
in response to repeated pest attacks, which result in decreased crop
 
production, pesticide runoff, agrochemical industrial pollution, and the
 
inappropriate stockpiling and handling of pesticides, which in turn can lead
 
to human health problems, contamination of food and water supplies, and the
 
disruption of other agricultural and fishing activities.' The user costs of
 
inappropriate pesticide use and application can be quite high. For.example,
 
in 1986/87, an estimated 50-60,000 ha of irrigated rice were lost to a new
 
outbreak of the brown planthopper. At prevailing world prices, the
 
corresponding loss of 1 million tons of rice meant au estimated cost of W180
 
million. The resulting 10-15 percent decline in yields from converting to
 
the more resistant IR-36 variety meant another less of about 1.2 million
 
tons, or approximately $210 million. Given these direct user costs and the
 
known but unquantified external costs of the pesticide subsidy policy, it is
 
not surprising that the government is finally considering abandoning this
 
policy in favor of a more integrated pest management approach.
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2. INSTITUTIONAL -PROCESSES AND, THEIR RELATION 
TO ENVIRONMENT AND NATURAL RESOURCES 

The principal institutional issue facing Indonesia in natural resource
 
and environmental management is the urgent need to reorient the development
 
process from one of concentration on economic growth alone towards a
 
sustainable development path. This entails greater emphasis on issues of
 
social equity, wider participation in the management of the economy and in
 
socio-political processes, and structural changes in natural resources and
 
environmental management.
 

Because AID deals primarily with the Government of Indonesia (GOI), th
 
principal focus is on government institutions and practices. The
 
institutions involved in the management of the environment and natural
 
resources range far beyond the government, however. Natural resources are
 
managed primarily by households and villages operating within social
 
institutions, as well as through private individuals' rational decision
 
processes on subsistence and profit. In addition, the government's
 
management and control of natural resources is much less effective than its
 
legal regulatory apparatus and program activities would suggest because of
 
widely varying levels of socio-economic development, differing resource
 
management practices, geographic dispersion, ecological variation throughou
 
the nation, and low levels of trained personnel and researchers. This
 
regulatory problem is exacerbated by the inherently disperse0 and
 
decentralized nature of natural resource and environmental mavigement;and

environmental impacts arising from the development process. Thus, the
 
larger societal and physical context for environmental and natural resourcel
 
management in Indonesia must always be kept in mind.
 

2.1 GOVERNMENT STRUCTURES AND PROCESSES
 

General Characteristics and Trends in Institutional Development
 

The GOI's management of natural resources and the environment is 
centralized in that it follows the national five-year development plans
(Repelita), Guidelines of State Policy, and sectoral strategy and policy
formulation. By contrast, such management is dispersed because resource use 
and environmeatal impacts are primarily local and regional. 

Indonesian government institutions' approaches to natural resource and
 
environmental management have been crucially influencfd by the nation's
 
political economic history and its geo-political situation. The principal

influences are the archipelagic nature of the country; a long
 
pre-Independence history, during which political and economic structures
 
promoted the extraction of both food crop and export commodity surpluses;
 
the politically unstable post-Independence era; and the post 1966 period

with its gradual reassertion of control over government institutions and
 
society, with prominent roles played by the military and technocrats in
 
deciding national policy.
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This greatly simplified summary suggests several institutional threads
 
related to natural resource and environmental management. First, natural
 
resources are still largely perceived as an important means of generating
 
national income for distribution to other economic sectors. Second, control
 
over the disposition of natural resources, their regulation, exploitation

and management is vested with the national government, regardless of who
 
carries out actual production activities. Third, Indonesia's recent
 
political history and centralized control of the economy facilitated the
 
development of private and parastatal monopolies and private penetration of
 
national resources management while reducing the development of long-term
 
sustainable, decentralized and participatory resources management. The
 
Indonesian political elite is generally aware of these problems, but has not
 
yet developed appropriate institutional responses to them.
 

The Role of Foreign Donors in Institutional Development
 

During the New Order (post 1966) period, the most important donor
 
activities have been and continue to be in shaping institutional
 
capabilities and structures, and in policy dialogue, particularly sectoral
 
and inter-sectoral aid flows and investments (e.g., population control,
 
resource management, physical and social infrastructural development),
 
personnel and procedural development, and research. Foreign donors, by
 
virtue of their strong involvement in the development process, have
 
tremendous potential influence over many strategic aspects of natural
 
resources management.
 

Approaches to Natural Resources and Environmental Management
 

Natural resource and environmental management is dispersed over a large
 
number of government ministries and specialized agencies. General
 
supervision and coordination of policies and programs in natural resource
 
management and the environment are entrusted to the State Ministry of
 
Population and the Environment (Kependudukan dan Lingkungan Hidup or KLH).
 
The potential advantages of this dispersed approach are that: internal
 
integration and 6oordination of ministry policies, programs and impacts on
 
natural resources and the environment are addressed throughout a line
 
ministry's activities, a'd the burden of dealing with natural resources and
 
environmental impacts at the regional and local level is simplified through
 
the vertical integration of line ministries.
 

The disadvantages of this institutional approach are that: (1) inter
ministerial and inter-sectoral cooperation in the management and resolution
 
of natural resource and environmental problems remain very weak, while most
 
of these problems are inherently inter-sectoral; (2) management systems and
 
poor internal coordination of line agency functions mean that program and
 
project implementation is sometimes inefficient, field-level problems go
 
unnoticed or unreported, and interventions are poorly designed and
 
inappropriate for local needs, conditions, and capabilities; and (3) local
 
and organizations have little leverage to develop apprnpriate,
 
locally-controlled natural resource management pr-qrams.
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Intersectoral Approaches to Natural Resources and Environmental Management
 

The GOI's response to ministerial rigidity and weak cooperation in
 
managing environmental and natural resource problems has been to circumvent
 
the ministries rather than reform them. 
In this vein, the creation of
 
INPRES (Instruksi Presiden or Presidential Decree) programs in the early

1970s was aimed both at channeling financial resources to the local and

regional levels outside of normal ministerial budgets to address
 
inter-sectoral problems, as well as improving equitable economic growth and
 
development.
 

Inter-sectoral approaches include special strategic programs such as
 
the rice intensification programs. 
Even though the Ministry of Agriculture

was designated the lead agency, special inter-ministry task forces and
 
budgetary resources were organized under presidential supervision to tackle
 
the problem. Another inter-sectoral approach is the integrated resource
 
development project model, i.e., river basin or watershed management

programs, both upland and downstream, aspects of the Transmigration Program,.

and large infrastructural projects involving inter- ministerial
 
collaboration with special funding sources.
 

The principal institutional policy and planning mechanisms for

inter-sectoral programs and projects are inter-ministerial coordinating

committees and subsidiary management bodies. These committees are empowered

to produce joint decrees on administration, policies, strategies and budget

matters, The participating ministries form special project bodies under a
lead agency, but these projects do not have any true autonomy. As such,

these committees usually have not played a very effective oversight and
 
coordination role.
 

Other major constraints to inter-ministerial coordination are:
 
differing ministrial perceptions; conflicting ministrial procedures,

regulations, and allocation of personnel and oudgets; the lack of
 
involvement of local and regional governments which have the actual

responsibility for implementation, monitoring and maintenance; weak
 
planning and technical capabilities of local government; and the control of
 
budget and policy by Jakarta.
 

Sustainable Environmental Management and Government Institutions
 

The GOI considers natural resources to be commodities for direct use

and/or export or 
as inputs into production and services. The environment is

perceived as the natural and human-altered ecological systems within which
 
human activities take place and its management includes the physical,

social, cultural and political environments. Moreover, the environment is
 
explicitly bound up with the development process. Hence, population,

health, the quality of life, religion, culture and social psychology are all

nominally subject to environmental assessment and they are within the GOI's
 
view of its scope of authority and regulation.
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The evolving approach of the government to environmental management is
 

one that seeks a balance between persuasion and concensus-oriented informal
 

actions and formal regulatory procedures. However, because the environment
 

is viewed so broadly and so vaguely, KLH has had great difficulty in
 

developing consistent and coherent monitoring programs and instituting
 

supervisory procedures over government and private activities affecting the
 

environment. This paradigmatic vagueness is exacerbated by the limitations
 

of KLH's state ministry status, which prevents it from developing its own
 

regulatory and operational capabilities.
 

In this atmosphere, the line ministries continue to approach
 

environmental management from their own programmatic perspectives, making
 
inter-ministerial coordination in research and data gathering, analysis,
 

policy formulation and mitigation programs extremely difficult.
 

2.2 THE ENVIRONMENTAL IMPACT ASSESSMENT PROCESS IN INDONESIA
 

In 1982, the Government of Indonesia enacted Basic law Number 4 Year
 

1982 on Principal Provisions of Environmental Management. Among other
 

things, this law established an environmental impact assessment (EIA)
 

process. Regulation Number 29 Year 1986 was enacted to implement the impact
 

assessment requirements of Law Number 4 and requires ministries to have
 
ELAs'
environmental impact assessment processes established by 5 June 1987. 


effectiveness to protect natural resources or deal with environmental
 
problems remains to be tested.
 

The current regulation requires that an EIA be conducted by a project
 

proponent as part of the feasibility study for projects that are expected to
 

have a significant adverse environmental impact. An EIA is then submitted
 

to the government official with the authority to approve the proposed
 

project. The responsible office can then suggest an alternative location or
 

design, approve environmental management or mitigation plans, and issue
 

formal licensing.
 

A major purpose of the EIA is to quantify likely environmental impacts,
 

but at this time data are rarely sufficient to quantify such impacts, nor
 
Other critical
are evaluations introduced early enough in the design phase. 


concerns with the EIA process are: (1) ministries' assessment and review
 

procedures have not been standardized which could cause confusion and delays
 

in inter-sectoral projects, (2) mitigation and environmental monitoring
 

procedures have not yet been established, (3) there is a lack of trained
 

personnel to plan, prepare, and review assessments at the provincial level
 

and in the Indonesian private sector, (4) a process to screen siting and
 

land use priorities is not in place, and (5) whether EIA results would be
 

used in monitoring, field guidance, and other follow-through actions is not
 

clear.
 

The EIA in Indonesia was developed as a design phase instrument for
 

negotiation or reaching a concensus on minimizing negative environmental
 

impacts before a proposed project reaches the final engineering and siting
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stage. It could become a useful planning tool or it may end up imposing an 
added layer of icensing requirements without achieving its purposes.
 

2.3 KLH'S ENVIRONMENTAL MANAGEMENT NETWORK 

Nearly ten years after it was created, KLH still has a small, though
 
increasing, professionally trained staff. As a state ministry, KLH does not
 
possess operational authority and cannot conduct projects and programs of
 
its own in the regions, nor can it issue regulations. Instead, it must
 
persuade other ministries to carry out these functions, often acting in
 
close coordination with the ministries.
 

Recognizing KLH's initial limitations of authority and expertise, a
 
decentralized support network on the environment was developed in which KLH
 
would have a coordinating and policy formulation role. Four elements
 
constitute the KLH network: (1)a system of 27 environmental studies centers
 
which are part of the state university system, (2)a system of provincial
 
government environment and population offices (BKLH or Biro Bina
 
Kependudukan dan Lingkungan Hidup) located in the provincial capitals under
 
the Regional Secretariat of the Office of the Governor, under the auspices

of the Ministry of Home Affairs, (3)an informal network of non-governmental
 
organizations (at present, these NGOs number 337 and are loosely coordinated
 
by an umbrella organization, WALHI-the Indonesia Environmental Forum), and
 
(4)a network of environmental experts and officers in line ministries,
 
independent agencies and research institutes. This fourth part of KLH's
 
network provides a means of consciousness raising, advocacy and facilitating

inter-sectoral policy formulation and action.
 

2.4 RESEARCH, EDUCATION AND TRAINING INSTITUTIONS
 

Institutions which carry out environmental research, education, and
 
training consist of: (1)environmental research centers located in
 
Indonesian universities (research, education, specialized training and
 
community service activities); (2)government and regional research
 
institutions (occasional education and training programs)? (3) NGOs (some,
 
action-research but much more public education and training); (4) line
 
ministry research units working on specialized development project topics);
 
and (5) foreign researchers (academic, contractual, and donor and non-donor
 
sponsored research).
 

Integration of Research Policy and Action Programs
 

The Indonesian government's environmental mandate encompasses basic
 
research, applied research, policy-related research, and public education
 
and information dissemination. The depth and coverage of research topics
 
vary consdderably because of the level of institutional development of
 
research organizations and of tbeir personnel, the national government
 
development and research budgets and sectoral strategies, the degree of
 
inter-agency coordination of research agendas and personnel, and the flow of
 
information among research agencies, field projects and programs, and
 
monitoring and evaluation efforts.
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Research Personnel and Institutional Development
 

Like many other developing countries, the availability of good,
 
professional researchers in Indonesia lags behind the demand for their
 
services. While great strides in education have been made since
 
independence, a number of institutional problems exist in the supply and
 
utilization of research personnel in the fields of natural resource
 
management and the environment. These problems include (1)a proliferation
 
of institutions carry out ad hoc, uncoordinated and even redundant research;
 
(2) senior researchers often hold too many positions or carry out too many
 
projects at the same time; (3)the best graduates gravitate to the private
 
sector and often out of serious research on natural resource management and
 
the environment; and (4)a disproportionate number of research personnel arE
 
in Java.
 

National Government Research and Development Budgets and Sectoral strategies
 

Most research on environmental and natural resources topics is funded
 
by or sponsored by the government, and funding levels are dependent on
 
overall government revenues and, ultimately, the OPEC oil price. Hence,
 
research and development activities and institutions expanded greatly during
 
the 1970s and early 1980s and have been sharply curtailed in recent years
 
causing widespread disruption to existing programs and jeopardizing vitally
 
needed new programs. The collapse of government research funding has been
 
met partially by increased foreign aid. Much environmental research is
 
viewed as experimental and the GOI prefers it be carried out with grant
 
funds. Because grant funds are a small and declining portion of foreign
 
assistance to Indonesia, this has meant that many environmental fields are
 
greatly underfunded relative to research needs.
 

Incorporating a research component into a development project is often
 
both necessary for the project's successful implementation (e.g., surveys,
 
assessments, monitoring and technology development) and a useful way of
 
giving researchers practical field experience. However, such research
 
frequently ends with the project, which is disruptive, counterproductive to
 
institutional development and not sustainable.
 

Links Among Research, Information Flows, Sectoral Policy and Action Programs
 

Much of the natural resource and environmental research in Indonesia
 
(and throughout the world) has been reactive, highly sectoral, and usually
 
directed by Jakarta-based institutions, while information needs are
 
fundamentally local or regional. Frequently, policy makers and planners are
 
provided with too much specific, localized information which cannot be
 
translated into effective policies and programs, while local government
 
officials complain of too little guidance from Jakarta or a lack of planning
 
information.
 

The primary problem seems to be the inability to decentralize planning,
 
budgetary, and management powers to local (particularly regional)
 
government, concurrent with building up their capability to integrate
 
research with planning. A further problem is the inability of research
 
programs to respond to the problems of local communities, particularly those
 



that address the twin problems ot population and poverty, e.g., watershed
management, pollution created by urban industries, sanitation and waste
 
disposal, rural industry and others.
 

Policy makers at senior levels of line ministry management are

frequently confronted with crisis situations to which they must react

quickly. 
Managers frequently are caught unawares and ill-prepared for
 
crises, because research is often separate from policy and planning, weakly
linked to local government, and their research staffs may be overburdened,

under-staffed and ill-equipped to deal with urgent and usually complex
problems. Building collaborative research networks, combining research

bodies, such as the environmental study centers (PSLS) or 
other specialized

institutes, public 'self-reliant institutions' and local government

extension personnel need to be tested more widely.
 

Education and Training Issues
 

The principal centers for environmental education are at universitieswith environmental study centers, most notably the Bogor Agricultural

University (IPB), the Bandung Institute of Technology (ITB), and Gadjah Mada

University. 
The Institute of Ecology at Padjadjaran University and the
PUSDI-PSL of IPB emphasize academic, scientific aspects while others like

PPLH-ITB 
 emphasize action research and the socio-economic aspects of
environmental education. 
A few Outer Island PSLs are developing greater

natural resource and environmental education capabilities, such as

Hasanuddin University in Ujung Pandang or Mulawarman University in

Samarinda, but are still lacking sufficient trained personnel and
educational resources. 
KLH has encouraged informal training arrangements

between the stronger and weaker PSLS to strengthen their capabilities, but
 
formidable logistics and budgetary problems remain constraints.
 

Environmental impact assessment courses have been used to build basic
skills in environmental management among universities, government, private

industry, NGOs and consulting firms. A major effort needs to be made to
strengthen the PSLs and the Consultants Institutes to ensure that their

training reflects the data and analysis needs of government agencies.
 

Long-term education in natural resource and environment needs further

development. While a few Indonesian universities now offer PhD programs,
most tiaining in these areas occurs overseas. A major training need for the
 
future is in inter-disciplinary applied research and education.
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3. NATURAL RESOURCES AND ENVIRONMFNTAL ISSUES
 

3.1 INTRODUCTION
 

The immense breadth of the Indonesian archipelago, the country's
 
ecological and biological diversity, and the extent and depth of its
 
resources base present tremendous development management problems. The most
 
obvious signs of this diversity are found in the differences between the
 
Inner Islands (Java, Bali and Madura) and the Outer Islands. On the Inner
 
Islands, where 63 percent of Indonesia's people live on 7 percent of its
 
land, soil fertility and the inherent land capability for sustained
 
agriculture are far greater due to volcanism and centuries of careful
 
resource husbandry. Java is also the historic and current focal point of
 
political and economic decision making for Indonesia, and it is here that
 
the largest concentrations of modern industry and business are found.
 
However, most of Indonesia's natural resources are located on the Outer
 
Islands in the form of oil, gas, forests, and minerals. Formidable
 
communication and transportation obstacles for management and maintenance,
 
combined with the nation's ethnic and cultural plurality, pose considerable
 
problems in resource exploitation, economic development and political
 
stability. Hence, the innate costs of sustainable development in Indonesia
 
are higher than for many other nations. The following paragraphs briefly
 
describe three factors that influence all of Indonesia's natural resources:
 
volcanism, land use, and water resources.
 

Volcanic and Tectonic Influences
 

Volcanism, while contributing to the soil fertility of the Inner
 
Islands, also poses a variety of social costs to development. The steep and
 
relatively short drainage basins of the volcanic ranges, high rainfall, and
 
deep but unstable soils have led to extensive, unstable farming of the upper
 
watersheds, resulting in some of the highest soil erosion rates in the
 
world, as well as extensive downstream sedimentation and flooding. The high
 
likelihood of major volcanic eruptions and earthquakes, especially in the
 
Inner Islands, further complicates regional development planning.
 

Land Use
 

Indonesia lacks a consistent, standardized land use evaluation and
 
planning system. This lack of planning has contributed to the wasteful
 
encroachment of urban, industrial and physical infrastructure on valuable
 
agricultural and watershed protection lands, especially on Java and Bali,
 
and has continually disturbed and seriously damaged fragile forest, coastal,
 
and marine environments on the Outer Islands.
 

Water Resources
 

The major limitation to water supply in rural areas is access to
 
surface water of acceptable quality. In Indonesia's more arid regions, crop
 
production, patterns and intensity are limited unless irrigation systems and
 
water storage systems are available. River flooding occurs frequently in
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deltaic and lowland areas during the rainy season, and flooding is a
 

frequent problem in Jakarta as a result of extensive exploitation of the
 
watershed catchment areas. The incidence and extent of flooding have
 
increased in some areas of Indonesia due to deforestation, the introduction
 
of agriculture to sloping upland areas of river catchments, and increasing
 
amounts of impermeable surfaces in urban areas and rural watersheds. These
 
practices lead to accelerated runoff, increased discharge, and soil erosion,
 
and changed hydraulic capacity of rivers.
 

Poor water quality is a pervasive problem in Indonesia's rural and
 
urban areas, characterized by contamination with sanitary and solid wastes,
 
and suspended sediment as a result of soil erosion. Groundwater supplies in
 
rural areas are generally of good quality, but surface water is often
 
contaminated by domestic liquid and solid waste, and turbidity. In urban
 
areas, rivers, canals and streams are essentially open sewer systems. In
 
Jakarta, groundwater is generally plagued by salt water intrusion and high
 
iron content, while shallow wells are contaminated with bacteria and other
 
organic pollutants. Even if Jakarta's Pejompongan treatment plant were able
 
to meet government purification standards for drinking water, the treated
 
water would likely become recontaminated due to poor maintenance, a
 
pervasive problem throughout Indonesia.
 

3.2 AGRICULTURAL SUSTAINABILITY
 

When applied to agriculture, the term sustainability connotes the
 
resilience of farming systems to fluctuations in environmental and economic
 
conditions, such as extended drought, pest outbreaks, price collapses and
 
household labor shortages. Agricultural sustainability requires three
 
features in farming systems: animal and crop productivity, socio-economic
 
viability, and the long-term maintenance or enhancement of the resource base.
 

Through the end of the century, the GOI will increasingly focus on
 
diversifying agricultural production, promoting self-sufficiency, and
 
generating export earnings. Success in achieving these goals will require
 
attention to increasing population pressures and the development and
 
management of marginal lands, particularly in the Outer Islands and upland
 
areas. Current policies favoring production driven, target oriented,
 
sectorally biased programs that have negative environmental and economic
 
effects will need to be revised through research, improving natural resource
 
management and by incorporating environmental principles into the planning
 
process.
 

Three major types of environmental problems affect or are affected by
 
Indonesia's current agricultural practices. These are loss of habitat and
 
species and other negative effects from the conversion of natural systems to
 
agricultural use, the degradation of the resource base as a result of poor
 
management, and the secondary negative effects that spill over from one
 
region to another or one sector to another (externalities).
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Conversion of Natural Systems
 

1.9 million hectares will be
It is estimated that between 6.4 and 

needed for the expansion of food crops (about 1.6 million ha), estate crops
 

(2.8-5.6 million ha), sponcored and spontaneous transmigration (1.6-4.0
 
If the land
million ha), and fisheries (.4-.7 million ha) by the year 2000. 


converted for crop production is lower in quality than the land under
 

present use, then the extent of the expansion could be greater by a factor
 

While increases in yields per hectare can be anticipated for
of 5 to 10. 

many crops, the extent of land conversion by the year 2000 will be great,
 

and the potential environmental effects will be extensive.
 

There are several major, direct environmental effects of the
 

extensification of any land use system, including the loss of a habitat,
 

increased soil erosion, reduction in soil fertility and productivity,
 

alteration of water systems, losses of rare and endangered species, and
 

serious hydrologic problems in upper watersheds, leading to increased
 

flooding and regional droughts. The severity of these problems depends upon
 

site-specific conditions, the size of habitat conversion, the importance and
 

quality of the altered habitat, and the size of remaining undisturbed
 

Mitigation of these effects will require assessments of suitable
 reserves. 

incentives for both planting and continued maintenance, careful integration
 

into existing farming systems, sound site selection that does not threaten
 

existing forestland, and development of profitable yet environmentally sound
 

agricultural processing.
 

Degradation of Resources
 

Resource degradation in agriculture results from inappropriate crop
 

management, land use, and input management.
 

Inapproriate crop management is driven by centralized production
 

targets and over reliance on monocultures. Production and area planted
 

targets for most crops in Indonesia are set by the Ministry of Agriculture's
 

(MOA) central planners. These targets are poorly coordinated within the
 

ministry, based on yields from controlled research sites on fertile soils
 

with high input levels, and are not adjusted to local agro-climatic
 

conditions. Consequently, target levels poorly match actual per hectare
 

yields.
 

Since program success is often measured by achieving target goals,
 

local officials promote extending production into marginal lands. The
 

outcome is increased pressure on upland areas, swamplands, and forests for
 
As
intensive crop production and a gradual deterioration of the land. 


Indonesia continues its efforts to diversify, these problems will grow
 

rapidly and resource allocation conflicts will arise unless a mechanism is
 

developed to resolve them.
 

Modernized agricultural programs have been characterized by an ever
 

increasing use of monocultures, fertilizers, pesticides, and herbicides.
 

Monoculture programs have improved yields, provided farmers with a
 

competitive edge in marketing and mechanization, and may help control 
some
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plant diseases. Heavy reliance on monocultures and mono-genotypic varieties
 
has its risks since it leaves farmers vulnerable to pest outbreaks, price
 
fluctuations, weather vagaries, and dependency on purchased inputs, and can
 
lead to increased soil erosion, decreased nutrient uptake from the soil,
 
decreased yields, and more rapid depletion of soil fertility. By contrast,
 
traditional polycultures have been shown to be efficient in reducing losses
 
from pest infestation and soil erosion, and to increase net returns by
 
reducing input costs while improving soil fertility.
 

Inappropriate land use management practices differ greatly between the
 
Inner and Outer Islands. (See the Watershed section for a discussion of
 
Inner Island agricultural problems.) Agricultural systems in the Outer
 
Islands include traditional shifting cultivation practices followed in
 
remote forested areas, shifting cultivation with more modern equipment and
 
more closely linked to commercial markets, food crop-grassland cultivators,
 
migrant food and tree crop cultivators, livestock systems, and
 
transmigration. Each of these systems has developed in response to
 
bio-physical conditions interacting with varying levels of human use or
 
demand. While these systems are rational responses to economic. and
 
bio-physical conditions, their environmental effects differ in both
 
intensity and magnitude.
 

Traditional shifting cultivation systems are relatively stable and self
 
sustaining because of the long fallow periods built into the cycle,

adjustments to changing environmental conditions, limited production for
 
other markets, and low intensity of use because of low population densities.
 

By contrast, shifting cultivators with access to chainsaws and outboard
 
motors are cutting primary forest to produce surplus rice for nearby

markets. The negative environmental effects resulting from this system are
 
degradation of forest land, decreased biological diversity, declines in soil
 
fertility, and increasing soil erosion.
 

A cropland/grassland system results from forest conversion. This
 
system uses 2-6 years of rice production followed by the invasion of
 
alang-alang grasslands. The 16-20 million hectares of alang-alang
 
(primarily in Kalimantan and Sumatra) is spreading at a rate of 100-150,000
 
ha annually. This pattern is caused by too long a cropping phase and/or too
 
short a fallow/succession phase, and results in rapidly decling crop yields,

nutrient loss, soil erosion, and weed invasions.
 

A growing number of spontaneous migrant cultivators are converting
 
forested land (primarily along newly opened roads) for short- and
 
medium-term returns to meet a growing commercial demand for tree crops such
 
as pepper for domestic and international consumption. Because of poor
 
management practices, most of the sites are abandoned after ten years
 
because of declining yields.
 

Over grazing of pasture land is the primary livestock mangement problem
 
in Indonesia, particularly in the Outer Islands where livestock is free
 
.ranging and occurs on common land. The lack of a resource management system
 
will lead to decreased ground cover, subsequent erosion, reduced water
 



retention, and declining soil fertility, while the heavy reliance
 
monoculture tree crops has increased the risk of pest infestation and
 
economic loss.
 

Transmigration has resettled over 5 million people and resulted in the
 
clearing of approximately 1.4 million ha of land, 30-50 percent of it
 
forested. Studies indicate that while it has established sustainable,
 
productive agriculture at some sites, it has encountered numerous
 
difficulties at many others. Some of the major environmental constraints
 
are poor boil fertility, improper land clearing and preparation, poor
 
drainage, salinity, acidic soils which upon exposure and oxidation produce
 
acid sulphates and toxic aluminum, weed (alang-alang) and pest infestation,
 
inappropriate emphasis on food crops, lack of access to markets, inadequate
 
infrastructure, and technical packages desigied for more fertile volcanic
 
Javanese soils. Where these problems are severe, it has led to declining
 
crop yields, abandonment of fields, and a conversion to shifting agriculture.
 

In summary, overall land degradation will depend on the length of time
 
of cultivation, the management practices employed, the rate of vegetation
 
recovery which will be affected by the surrounding vegetation, and the
 
underlying soil conditions. While the development of small areas may not
 
result in long-term irreversible environmental effects, an increase in
 
spontaneous settlers' exploitation of newly accessible land without
 
sustainable management systems can be expected to result in increased land
 

degradation, soil erosion, and declining yields, continued extensification
 
and conversion of forested land, and the spread of alang-alang grasslands.
 

Inappropriate input management results from the over application and
 
mismanagement of pesticides, fungicides, herbicides, fertilizer, and water.
 
These practices can result in serious environmental contamination, health
 
effects and water quality degradation.
 

Pesticide use has increased steadily since 1974; between 1978 and 1982
 
it grew by over 237 percent for food crop protection, while between 1981 and
 
1986, it grew from 8,890 tons to 17,230 tons or from .93 kg/ha to 1.69
 
kg/ha. The primary pesticides now used are chlorinated hydrocarbons (DDT,
 
endrin, dieldrin, heptachlor, BHC) and organophosphates (parathion, OMPA,
 
TEPP), several of which are banned or identified ashighly toxic in other
 
countries. Diversification into secondary crops and intensification on
 
marginal areas such as the uplands have witnessed corresponding increases in
 
levels of pesticide use.
 

Increased rice production has been constrained by the outbreak of brown
 
planthopper (BPH) transported viruses (mid 1970s), by tungro virus and its
 
vector, the green planthopper (1980) and by another outbreak of the brown
 
planthoppper (1986). The causes of the BPH outbreak have been attributed to
 
the widespread use of susceptible varieties, continuous and overlapping
 
cultivation, increased use of nitrogenous fertilizers, insecticide-induced
 
resurgences and resistance, and the destruction of the natural enemies of
 
BPH by non-selective insecticides. Losses from these outbreaks were
 
estimated to be 364,500 tons of milled rice ($100 million) in the mid 1970s
 
and 1 million tons in 1986.
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The recent problems led to a presidential decree to implement a
 
nationwide integrated pest management (IPM) program including the control of
 
planting patterns to disrupt the cycle of the BPH; research, development,
 
and planting of pest resistant high-yielding varieties; the eradication and
 
sanitation of infested areas; and the banning of 57 insecticides for rice
 
crop protection (but not for other secondary food crop use).
 

An additional danger results from long-term pervasive environmental
 
contamination of food, soils, and water systems from unregulated or misused
 
highly toxic pesticides. While there has been little systematic research on
 
the extent of p),hticide contamination, rreliminary data over the past ten
 
years indicate an increase in the frequency of poisonings; levels of DDT,
 
eldrin and dieldrin, and endrin in vegetable oil, fried tempe, cassava, and
 
other foods; and concentrations of diazinon, DDT, and dieldrin in food crops
 
such as carrots, cabbage, and to a lesser extent potatoes. Residue levels
 
in carrots have consistently shown contamination levels in excess of
 
permissible WHO and FAO safe health standards.
 

Externalities
 

Resource degradation and extensification are direct primary
 
environmental affects, while externalities are secondary, indirect effects
 
that are passed on to subsequent users of a resource. Externalities result
 
from farming practices that alter water flow patterns and degrade water
 
quality by contamination with silt from excessive erosion, pesticides,
 
fertilizers, and agricultural waste. Few data have been identified or
 
collected to quantify the magnitude of these problems in Indonesia.
 

Thirty six watersheds in Indonesia are considered to have critical
 
erosion problems; thirteen of these are in Java. According to 1987 figures,
 
these watersheds encompass 8.2 million ha of critical land. Figures from
 
1984 indicate that these critical lands lie primarily on Sumatra (1,195,274
 
ha), Bali and Nusa Tenggara (656,620 ha) and Java (568,506 ha); of these,
 
3.0 million ha lie outside of forests. Estimates of soil erosion rates
 
range from 10-40 tons/ha/yr, while other records indicate a steady increase
 
in soil erosion from 1911 (1.1 mm/yr) to 1970 (6.3 mm/yr). However, no
 
systematic monitoring and data collection has been undertaken to determine
 
the actual erosion rates from upper watersheds.
 

Increased sedimentation has already shortened the life span of
 
downstream reservoirs, decreased efficiency in irrigation channels,
 
disrupted tambak and other fisheries systems, and resulted in filling of
 
navigation channels. Recognition of the downstream impacts of erosion led
 
to the development of management programs for the uplands in Java. To date,
 
no program has been developed which addresses the inherent variability in
 
biological, physical, and socio-economic conditions in upper watersheds.
 

Excessive and indiscriminant spraying of stable pesticides has caused
 
the contamination of water bodies, increased concentrations in aquatic
 
organisms which are important sources of fish food, reductions in fish
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populations from endosulfan contamination, die-offs.in fish ponds and
 
tambak, and secondary outbreaks of rice pests (gallmidge) after aerial
 
spraying for rice stem borer control.
 

Agroforestry and Silvipasture
 

Agroforestry and silvipasture are agricultural systems in which
 
perennial crops and trees are interplanted with annual crops and/or fodder
 
species to produce wood products, firewood, fodder, and to conserve soil and
 
water resources. Their benefits include conservation of natural resources,
 
increased productivity, and agricultural diversification. The development

and dissemination of viable agroforestry and silvipasture technologies han

encountered serious technical, institutional and policy obstacles, including

ti3 failure to identify appropriate cropping combinations for localized
 
bio-physical and socio-economic conditions. In addition, research has not
 
been synthesized, alternative approaches have not been assessed, field
 
experiments have suffered from the lack of a multi-disciplinary approach and
 
competing ministerial mandates, and a lack of attention to farmers' needs
 
and market prospects.
 

3.3 FORESTRY
 

Indonesia's tropical forests contain the most biologically rich
 
ecosystems in the world. The country's total forest area is estimated to be
 
almost 144 million ha, which encompasses more than half of all the rain
 
forests in tropical Asia. Forests are also the most important non-petroleum
 
export resources in Indonesia.
 

Types and Distribution
 

The main forest type in Indonesia is the evergreen rain forest, which
 
represents 73 percent of the country's total forest area. 
Other types

include tidal and freshwater swamp, peat, mangrove, monsoon, heath and
 
montane forests. The country's forests are classified by the Ministry of
 
Forestry (MOF) according to potential use: 21 percent as protection forest,
 
13 percent as nature conservation forest, and 45 percen.t as limited
 
production (21 percent) and permanent production (24 percent), although the
 
estimates of the amounts of these forests vary in government reports.

Further, these figures are not updated to reflect major forest losses.
 

Deforestation Trends
 

Since 1950, more than 49 million ha of forests have been converted to
 
agricultural use or cut for commercial purposes (approximately 34 percent of
 
the total forest land in Indonesia). At least 15 million ha of all
 
production forests are already over-exploited and cannot be used
 
commercially. Estimates of current deforestation rates range from 600,000
 
to 1 million ha per year. In contrast, between 1979 and 1984, only 250,000
 
ha were replanted after cutting.
 

http:die-offs.in
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Institutional and Policy Issues
 

Until 1967, the provincial forestry services were responsible for all
 
aspects of forest management. Today, forestry bureaucracy is highly
 
centralized, which effectively disengages the link between planning and
 
implementation at the provincial level. Furthermore, a disproportionate

number of MOF staff are located on Java, with a foreseer/forest land ratio
 
of 1:76 compared to 1:471,000 outside Java. As a result of these factors,
 
there are few incentives at the provincial level to enforce concession to
 
regulations, forest policy tends to be formulated in the absence of
 
considerations of how to accommodate the needs of local communitles, the
 
opportunities for stimulating small-scale forest industries are not
 
recognized, and there is little coordinated planning between line agencies
 
at the provincial level, which prevents the formulation of land development
 
strategies for the multiple use of forest resources.
 

The dominant force driving the planning of industrial forestry programs

is still the desire to expand timber production, which reflects the national
 
interest in increasing non-petroleum exports. For example, the criteria for
 
designating lands into different categories are based on potential uses for
 
forestry products (a forest classified for conversion is selected because of
 
its unsuitability for forestry and not because of its potential for
 
agriculture) without any systematic consideration of the needs of other
 
sectors or local resource management requirements.
 

These problems are complicated by weak technical skills in many of the
 
forestry offices (particularly those outside Java), the lack of career
 
incentives that motivate provincial staff to perform their jobs well, and
 
the paucity of mechanisms for technical information to reach the forestry
 
staff who most require it.
 

Sustainability of Forest Production Systems
 

The selective cutting system has been used in Indonesia since 1972.
 
However, there are major economic disincentives for the private sector to
 
follow this system and the ecological features of tropical rain forests
 
present special technical difficulties for sustainable production under this
 
system. Underlying the issue of the sustainability of selective logging is
 
the dearth of basic biological and ecological data on Indonesia's tropical
 
forests (according to FAO estimates, less than half of the country's forests
 
have been inventoried using aerial photos and ground reconnaissance),.
 
Further, half of the 64 million ha of Indonesia's production forest iay
 
contain substantially lower volumes of commercial timber than the government
 
estimates, leading to logging targets that cannot be met by following the
 
selective cutting guidelines.
 

Although there are no reliable estimates of the total actual extraction
 
from seleStive logging, the extraction rate could be as high as 55 to 60
 
million m per year. The production of round logs from both selectively
 
logged forests and plantations was recently reported to be 63 million m
 
per year. Using the Repelita IV plan, which targeted 40.9 million m3 for
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1988/89, it can be roughly estimated that within 30 years, all of
 
Indonesia's concession areas will be selectively logged at least once.
 

In addition to Indonesia's high extraction rate, several other factors
 
pose constraints to sustainable timber production under this system. They

include: the lack of regular monitoring and management of logged forests,

the unpredictability of dipterocarp tree production (the dominant
 
canopy-level species in much of Indonesia), poor timber removal techniques

(which kill, on average, 40 to 55 percent of the remaining trees), and fire
 
hazards.
 

Reforesting logged forests, either through enrichment plantings or the
 
establishment of timber estates, is the responsibility of private

concessionaires. The economic policies that effectively constrain the
 
timber industry from adopting such measures were detailed in the economics
 
discussion. 
The GOI's efforts to reforest are devoted primarily to
 
fast-growing softwood trees rather than hardwoods.
 

The plantation program has emphasized the rapid expansion of planting
 
area, rather than increasing the productivity and efficiency of existing

plantations and logged forests. Technical information has not been
 
collected or evaluated for assessing the economic prospects of different
 
tree species, the suitability of plantation species for local ecological

conditions, the risks and alternatives to monoculture stands, appropriate

methods for clear cutting, and the management requirements for established
 
plantations. Moreover, the large-scale planting of softwood trees will not
 
meet the deman.ds of Indonesia's growing wood processing industry. In
 
addition, there are serious biological risks associated with the policy to
 
invest in large monocultures of a few species, many of them from other
 
tropical regions (exotics).
 

The reforestation of critical, degraded lands presents even greater

technological challenges. The state-owned forestry enterprise in Java,

Perum Perhutani, has many failed plantations in aroded upland areas. These
 
sites were essentially abandoned because of their high initial capital

investments and the prospect of slow tree growth rates. 
Further,

plantations in highly populated areas are subject to illegal cutting by

rural people.
 

Environmental Effects
 

Logging roads and skidding tracks can leave up to 50 percent of a
 
forest in bare ground and exposed, open thicket. A study in Kalimantan
 
found that soils compacted from log~ing operations reduced water
 
infiltration from 6.0 cm3 to .28 cm3 
or zero, with consequent high

erosion rates and a serious disruption of the hydrolo~ical cycle, leading to
 
more severe flooding and drought events. In Kalimantan, the silt load in
 
streams has increased 33 fold in some logging areas. In addition to the
 
losses incurred to the long-term value of forest concessions, the effects of
 
erosion, siltation and flooding are suffered by communities themselves.
 

http:deman.ds
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The process of deforestation and land colonization in Indonesia's 
tropical forests has serious consequences for species extinction rates in 
Southeast Asia. The lowland dipterocarp forests of Indonesia are the 
reservoirs of extraordinary species diversity -- for example, in a 1.6 ha 
plot in Kalimantan, over 230 species of trees larger than 30 cm in diameter 
at breast height were found, the highest recorded tree diversity in tho
 
world.
 

The process of spontaneous land settlement which follows in the wake of
 

logging often leads to more severe, irreversible deforestation than actual
 
logging practices. The failure to anticipate the sudden influx of settlers
 
along logging roads reflects poor regional planning in the Outer Islands.
 
This is compounded by the designation of forest lands for the transmigration
 
program in areas that are unsuitable for sustainable agriculture.
 

Migration into areas recently opened for selective logging is due to
 
the construction of primary logging roads, the development of better
 
infrastructure, and new prospects for employment and trade. In the absence
 
of careful planning and technical guidance, settlers have no incentives for 
sustainable land use practices, including the deforestation of large tracts
 
of land through illegal cutting. A case in point is East Kalimantan, where
 
the combination of an extraordinarily severe drought in 1982 and 1983, large
 
areas of degraded logged forest, and rapid population expansion led to one
 
of the largest forest fires in recorded history. Approximately 3.6 million
 

ha of land were atfected, resulting in economic losses in excess of all
 
timber export earnings from that province. Although indigenous shifting
 

cultivators were blamed by officials for starting the fires, the underlying
 

causes were rapid land clearing and destructive cash cropping by immigrants
 
to the area.
 

3.4 WATERSHED MANAGEMENT
 

Watershed management encompasses a continuous process of inventorying, 
planning, and support for the sustainable use of the natural resources found 
within an area drained by a river or river basin system. In particular,
 
watershed management focuses on the conservation and sustainable development
 
of the land and water resources of a river basin, emphasizing understanding
 
of the cross-sectoral, systemic linkages of human use of resources and their
 
distribution and quality aspects.
 

Characteristics of Indonesia's Watersheds
 

Indonesia has an estimated 125 defined river basins, thirty six of
 

which require urgent rehabilitation, conservation, and development. The
 
most intensively utilized and the greatest percentage of degraded basins are
 

found on Java and Bali.
 

There are three categories of Indonesia's watersheds: densely
 
populated, humid Inner Island watersheds; sparsely populated, humid Outer
 
Island watersheds (Sumatra, Kalimantan and parts of Sulawesi, the Mollucas,
 
and Irian Jaya); and sparsely populated, drought-prone Outer Island
 
watersheds (East and West Nusa Tenggara, East Timor, and parts of Sulawesi
 
and Irian Jaya).
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Inner Island watersheds have long-e veloped intensive sedentary
 
agricultural systems, even in upland areas, a high level of physical
 
infrastructure, and in the middle and lower reaches, industry and cities.
 
Outer Island watersheds are heavily exploited for large-scale timber
 
harvesting, timber plantations, transmigration settlements, nucleus estate
 
crop schemes, mining and energy development, and indigenous and other
 
shifting cultivators. In the drier watersheds, sedentary farmers, shifting
 
cultivators, and ranchers use the land.
 

Watershed Management Policy
 

Watershed management policy is based on integrated river basin
 
planning. Regional governments are responsible for river basin management,
 
with assistance from national government conservation, rehabilitation,
 
agricultural and rural development programs. Implementation of these
 
policies depends on close coordination and cooperation among national,
 
regional, and local governments; however, past efforts to gain cooperation
 
have been less than successful.
 

Frequently, watershed management discussions, programs and funding are
 
focused on resolving the problems on the Inner Islands. Outer Island
 
resources management issues are currently receiving less attention and in
 
some cases (e.g., East Kalimantan) the lack of a coherent, regionally
 
developed watershed or regional managemeqt program can be expected to have
 
disastrous environmental effects.
 

Basic Issues of Watershed Management in Indonesia
 

The two most important underlying causes of watershed degradation in
 
Indonesia are the extensification of agricultural production systems and
 
resource extraction activities into marginal lands, and inappropriate land
 
use management programs.
 

Extensification into Marginal Lands. Marginal lands are defined as
 
lands incapable of sustaining intensive agricultural crop cultivation under
 
current technology. Whether land is marginal depends upon how it is used.
 
Lands which would be marginal for intensive cultivation may have a range of
 
other economically productive uses, notably watershed protection, selective
 
production of wood and other forest products, or stable pasture lands.
 
Likewise, some marginal lands may be able to sustain certain kinds of
 
agricultural production under proper land management. In this respect, the
 
concept of marginal lands as a static category may not be very useful for
 
the economic management of watersheds.
 

Critical marginal lands include those state and privately-owned lands
 
which have been degraded to a point at which their productivity is markedly
 
declining or which have already been abandoned. Critical non-marginal landf
 
include those lands which may still have deep, fertile soils and good. crop
 
yields but whose land management practices are producing significant soil
 
erosion. This soil loss is critical to the extent that it produces actual
 
or potential significant downstream sedimentation which threatens the
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economiciviability of important infrastructure, such as dams, irrigation
 
structures and settlements.
 

The GOI uses a number of internally inconsistent definitions of
 
critical land. Moreover, the determination of critical lands is often based
 
on inadequate data and analysis. Finally, there are a number of
 
misperceptions on the relationship of critical land to watershed
 
management. These include:
 

0 
 Critical lands are assumed to be major contributors to both soil
 

erosion and downstream sedimentation. However, there are critical
 
lands both inside and outside upper watersheds, and some are
 
hydrologically unstable. Unfortunately, data on the location of
 
critical lands are not broken down by type and specific watersheds.
 

o 	 Critical lands are assumed to be waste lands and, hence,
 
economically useless. In fact, some critical lands are part of a
 
well-managed shifting cultivation system or are under low-intensity
 
sedentary agriculture. Some critical lands are not marginal but
 
rather are high erosion producers under existing farming practices.
 

o Upland farmers are assumed to be the main contributors to soil
 

erosion and downstream sedimentation as well as a principal cause
 
of critical land formation. In fact, natural processes, such as
 
volcanism, mass wasting, forest fires, and the underlying geology,

account for some of the soil erosion and land degradation. The
 
activities of timber concessionaires, quarry and mine operators,
 
large-scale cash and estate crop operators, and state forestry
 
operations are also significant contributors. Finally, erosion
 
from poorly sited buildings, pathways, sports fields, small
 
cisterns and rural roads may cumulatively be the causes of large
 
amounts of erosion. Because it is not known which land management
 
practices cause critical land formation and systematic inventory

efforts have not been carried out to determine these cause-effect
 
relationships, much money may be wasted on inappropriate mitigation
 
strategies.
 

Beyond the issue of critical lands, there is a problem of
 
extensification of inappropriate land use management systems in a variety of
 
fragile ecosystem types. These include subsistence and cash crop farming
 
systems in tidal swamps, other wetlands, upland and high mountain lands,
 
logged-over tropical forest lands, conversion forests, and droughe-prone
 
lands.
 

Land Use Management Program. The principal watershed management
 
program, which is advocated by the Ministry of Forestry (MOF), is based on
 
tree planting or mixed tree crop/annual crops on terraces along with the
 
construction of physical infrastructure (check dams, gully plugs). The
 
paradigm continues to be that deforestation is the main cause of soil
 
erosion. Several GOI/donor watershed management projects have demonstrated,

through a combination of bench terracing, intensive food crop and
 
forage/livestock production of slopes of 50 percent or less, and the
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establishment of fuelwood, cash tree crop and forage/livestock systems on
 
slopes greater than 50 percent, that upland farming households' incomes and
 
employment productivity can be raised by a factor of 2 to 5. In general,
 
the combination of bench terracing and new cropping patterns has the
 
capacity to absorb two to three times as much labor/ha/year, generate two to
 
three times as high a daily wage, and provide net incomes five to six times
 
above the farmers' previous crop income.
 

Tree crop systems can be useful on unstable volcanic soils for
 
stabilizing soil, reducing erosion, facilitating water retention, and
 
improving soil fertility. However, the use of terraces on relatively thin
 
soils with impermeable sub-soils may actually increase the likelihood of
 
landslides. Furthermore, some researchers report that tree crop systems are
 
difficult to sustain without proper incentives and extension unless they
 
have direct economic benefits to the farmer.
 

An alternative to the MOF approach has been the integrated watershed
 
management project model which has a basin planning body and
 
inter-ministerial committees to coordinate the national-level cooperation of
 
the seven major ministries involved and local governments. Poor
 
coordination has led to a notably ineffective and occasionally fractious
 
project management system and inter-ministerial conflicts. Part of the
 
reason for these conflicts arises from multiple project goals (e.g.,
 
promoting both soil and water conservation and improving agricultural
 
systems) and inter-ministerial debate over the relative emphases of
 
sub-programs and treatment technologies. Much of this debate implicitly
 
involves budget shares and departmental power.
 

Both of the current approaches are further constrained by the lack of
 
community participation in the design and implementation of programs;
 
insufficient efforts prior to implementation to undertake and apply baseline
 
studies on existing productions systems, household resources, and income
 
strategies; and high operation and maintenance costs and poor replicability
 
of the programs; and lack of research on the general causes of erosion.,
 

Despite some impressive accomplishments, the main objective of upper
 
watershed development projects has been to increase the productivity of
 
upland farmers and to reduce soil erosion. These projects by and large do
 
not deal directly with major cross-sectoral impacts. Amelioration of these
 
impacts is assumed to follow from the control of erosion in the uplands, yet
 
few studies have been conducted to test this hypothesis and to calculate the
 
economic benefits that accrue to lowland populations. If such benefits are
 
occurring, they should be used to calculate the appropriate levels of input
 
and labor subsidies required at the upland project sites, as this would mean
 
that some of the benefits from improved upland soil conservation are being
 
captured by others not sharing in the cost. In addition, such information
 
should be used to improve the coordination of soil conservation and
 
sedimentation control measures throughout the watershed catchment. If
 
upland watershed management efforts are to be used as the basis for an
 
entire watershed management approach, then the lowland cross-sectoral
 
impacts of upland erosion will need to receive greater attention.
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Even in concentrating on uplands soil conservation problems, uplands

watershed management projects have tended to focus on owner-operator farming

households on private land. 
Absentee landholdings under tenant farmers, the

landless, relatively prosperous farmholdings and public lands are either
excluded or do not participate because of insufficient incentives, yet their
contribution to soil erosion problems may be significant. In general,

farmers completely dependent on a small area of steeply sloping land,'with
no alternative cropland or employment opportunities, cannot afford the

three-year wait from planting tree crops an this land. 
In contrast, results
from other projects would suggest that farmers who profitably exploit

erodible crops, e.g., vegetable production on steep slopes, have little
economic incentive to participate in soil conservation projects as currently

designed.
 

Finally, given the high population densities in most of the degraded

watersheds, greater investments should be made in programs to improve
off-farm employment. To be economically sustainable, these activities
 
should be designed to complement agricultural development. Subsidizing such
 
an investment package could be justified in terms of the resource

sustainability, income and employment benefits of ameliorating the

cross-sectoral impacts of watershed degradation.
 

3.5 FISHERIES
 

The most biologically diverse part of the Indo-Pacific biogeographical

province lies within the 6,800,000 km2 marine surface area of Indonesia's

declared Exclusive Economic Zone. 
The high productivity of Indonesian
 
waters is due to the large proportion of shallow sea (15 percent of the

surface area is less than 200 m deep), 
the occurrence of upwelling in

certain areas, and nutrient-rich runoff. It is estimated that current
marine fisheries production is 25 percent of potential maximum sustainable
 
yield (MSY). Of the total fisheries production in 1984, 75 percent was from
marine fisheries, 13 percent from aquaculture, and 12 percent from capture
 
fisheries.
 

Indonesia's rich fisheries resources are threatened by declining water
 
quality, habitat alterations, and inefficiencies in regulation and
management. 
These threats are common in varying degrees with respect to
 
marine, estuarine and freshwater fisheries.
 

Water Quality
 

In Indonesia, the major problems with marine and estuarine water

quality include: sedimentation and turbidity in coastal waters of Java,

Eastern Sumatra, Kalimantan, and Bali as a result of severe erosion problems

in watersheds; the contamination of tambak (brackishwater fish ponds) by
pesticides used on adjacent agricultural lands or carried by freshwater
 
supplies; and severe industrial pollution in urbanized port areas,

particularly Jakarta Bay. 
 The major problems with freshwater quality result
 
from: contamination by pesticides, sanitary wastes, industrial wastes, and
 
sediment loads.
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Marine Systems
 

The most serious threats to marine water quality in Indonesia appear to
 
be discharges of industrial and human wastes, particularly in industrialized
 
seaport areas; turbidity and sedimentation from riverine discharge; oil
 
spills from shipping and offshore oil extraction; and dumping of industrial
 
wastes at sea. These threats are currently most acute in the Java Sea and
 
nearshore areas.
 

Data collected and analyzed on 157 samples of fish and shellfish taken
 
from Jakarta Bay showed that WHO standards for heavy metals were exceeded in
 
76 percent of the samples for cadmium, 51 percent for copper, 44 percent for
 
lead, 38 percent for mercury, and 2 percent for chromium. PCB and DDT in
 
the Bay's waters reach 9 and 13 ppb, respectively, exceeding the limit of
 
0.5 ppb considered to be the threshold of pollution. Carbofuran is believed
 
to be the cause of a large fish kill in the Tanjung Priok region of the Bay
 
in August 1986. Although data on other industrialized seaport areas of
 
Indonesia are limited or nonexistent, these areas are also of concern with
 
respect to water quality and pollution discharge.
 

Turbidity and sedimentation in the marine environment are particularly
 
acute around river mouths and near muddy shorelines along the Java Sea.
 
Although the volcanic soils of much of Java and Sumatra are prone to erosion
 
because of active volcanic eruption, high slopes in upper watersheds and
 
high rainfall, natural sediment loads of rivers and streams in these
 

provinces are exacerbated by poor land use practices.
 

The impact of oil spills on fisheries has not been examined in
 
Indonesia, although the species that are probably at greatest risk are those
 
whose eggs or early larval stages are found in the surface microlayer. Oil
 
spills have occurred in the Java Sea and offshore oil production sites, and
 
tar balls have caused problems on recreational beaches, as have oil slicks.
 
Likewise, there is little information available on the deliberate dumping of
 
waste materials in ocean waters, although there is anecdotal evidence. It
 

is estimated that approximately 360 m3/day of unmanaged wastes are
 
deposited in Jakarta Bay.
 

Estuarine Systems
 

Sedimentation is a major problem in most estuaries at the mouths of
 
river basins with heavy human settlement in Indonesia. For example, the
 
northern part of the Riau Province's coastal zone was once a well known
 
fishing area, but the combination of oil drilling in the area and heavy
 
sediment loan in the Rokan River from new settlements have virtually
 
eliminated brackishwater fisheries there. Pesticide residues in water and
 
those absorbed to sediments are of particular concern in estuaries around
 
Java and in estuaries at the mouths of rivers draining agricultural land.
 
Also of concern is the discharge of effluents from industrial facilities
 
located in estuarine areas, particularly around Jakarta Bay.
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Freshwater Systems
 

The production of fish in freshwater systems has declined steadily in
 
Indonesia. Field production of carp is low due to poor water quality and
 
diseases, and cage culture and capture fisheries in rivers have declined in
 
part because of lowered water quality. The major causes of these declines
 
include contamination by pesticides, sanitary wastes, industrial wastes, and
 
sediment loads. In lakes and reservoirs, the primary problems appear to be
 
sedimentation, especially in Java, as well as infestations of water hyacinth

and excessive loading of nutrients and total organics. Fish kills as a
 
result of urea and ammonia discharges from a large fertilizer plant in
 
Sumatra have been observed, and arsenic, phenols, and chlorinated phenols
 
discharges are suspected of causing fish kills in Kalimantan.
 

Experimental work and field observations suggest that river fisheries
 
in Java have been greatly affected by high suspended solids concentrations
 
caused by land erosion. The concentrations in Java rivers range from
 
1500-30,000 mg/l, compared to 150-10,000 mg/l elsewhere in Indonesia.
 

Late in 1980, catfish in ponds, open water, and rice fields in
 
Indonesia suffered from an outbreak of disease. Although no hard evidence
 
was available, pesticides, high organic loads, and low pH were suspected to
 
be factors in the outbreak.
 

Habitat Alterations
 

In addition to chemical alterations of habitats by pollutants, the
 
physical alteration of mangrove and tidal wetlands by logging or the
 
construction of tambak and new settlements, the destruction of coral reefs
 
through mining and dynamite fishing, and impoundments and other water
 
diversions have probably contributed significantly to the decline of fish
 
populations.
 

Many of the marine shrimp species and milkfish depend on mangrove
 
habitat as nursery or spawning areas. The conversion of mangrove swamp to
 
tambak, particularly in South Sulawesi, can be expected to have a negative
 
effect on the natural production of milkfish and shrimp fry. Because the
 
technology for hatchery production of milkfish fry has not proven
 
successful, the loss of mangrove habitat will significantly affect culturing
 
this species in tambak. Tambak culture in mangrove areas is also often
 
hampered by acid sulphate soils, which reduce productivity, and peaty soils,
 
which make pond construction and maintenance difficult.
 

Coral mining near Jakarta Bay, Kalimantan, Lombok and Bali has been
 
extensive. Coral blasting by fishermen is widespread, even though illegal,
 
and has been particularly severe around Pombo Island, a proposed marine
 
reserve, and several other areas of Indonesia. The use of cyanides and
 
other poisons by artisanal fishermen, especially for the aquarium fish
 
trade, has been noted in a number of locations. The destruction and
 
alteration of coral reef habitat through these practices is particularly
 
harmful to fisheries production because the damage is long term due to the
 
slow growth and regeneration of coral colonies.
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Management
 

The most important environmental issues associated with fisheries
 
management in Indonesia appear to be ineffective habitat management and the
overexploitation of some stocks. Fisheries managers need to give more
 
attention to the degradation of water quality and destruction or alteration
of critical fishery habitat as part of their overall management strategies.

Unless critical habitat is protected and properly managed, fish stocks and

production will continue to decline and activities that focus solely on

research, marketing and infrastructure will be of little value. 
A critical
weakness in habitat management in Indonesia is based on the fact that
 
provincial authority extends only to the waterline. 
As a result, nearshore
 
coastal habitats are not subject to local government management.
 

Overall, the exploitation of marine resources represents about 25
 
percent of the estimated MSY; however, the exploitation is unevenly

distributed with respect to the types and distributions of fish and
shellfish resources. Overexploitation of fish stocks is particularly severe
in certain sectors of marine fisheries, which in 1984 represented about 75
percent of total fish production in Indonesia. Demersal (bottom feeding)

fish and shellfish production in the Java Sea, for example, fell

dramatically until the trawling ban was imposed in the early 1980s. 
 Last,
coral reefs near large human settlements, especially around Java, Bali, and
the larger towns in the Outer Islands, are generally characterized by the
 
near extinction of giant clams and the absence of large fish as a result of
 
overfishing.
 

3.6 BIOLOGICAL DIVERSITY
 

The Indonesian archipelago contains the highest or second-highest

.number of species and varieties in the world. 
The country is particularly

rich in endemic species (those found only within a single, restricted
area). 
 Despite this richness and the importance of biological diversity in
agriculture, forestry and fishing (three of the nation's largest employment

and income sectors), few resources have been devoted to taking inventories,

classifying species, or to conserving habitats and germ plasm.
 

Yet as the nation's non-renewable resources are gradually depleted,
especially petroleum and natural gas, and as it faces increasingly severe
 
competition in export markets for manufactured and other processed goods,
its biological diversity will become a more readily apparent comparative

economic advantage. 
Without an increased awareness of the importance of
biological diversity, as well as actions taken to preserve it, the likely

impacts on both Indonesia's sustainable development and the nation's legacy

to future generations will be serious.
 

It is difficult to quantify the economic value of biological species

diversity for four reasons. 
First, the export price of commercially

exploited species may not reflect the actual or economic scarcity value of
the species. This is particularly true of Indonesia's hardwoods, which are,

in effect, being "mined" in such a way that they may well become a

non-renewable resource. Second, many wild species of flora and fauna pass
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through informal markets or are consumed directly by collectors and hunters,
 
precluding analysis of their value. Third, the local extinction or drastic
 

decline in the numbers of a particular species may have very important
 
ripple effects on the genetic viability of other species, thus affecting
 

their economic valuation. Fourth, the vast majority of Indonesia's plant
 
and animal species remain undiscovered or unclassified. While these factors
 

complicate the economic assessment of biological diversity, they also
 
clearly point to the linkages between development and conservation.
 

Tropical Forests and Forest Products
 

Due to the low individual/species ratio per hectare and current
 
forestry policy which greatly limits the number of species that can be
 
harvested as exportable quality timber, this resource is being very
 
inefficiently managed. As a result, a much larger area of forest than
 
necessary must be selectively cut in order to bring adequate returns on
 
investment; this area is then often cut over again or converted to softwood
 
plantations or other low-quality uses. The lack of inventorying and
 
classification of hardwood species contributes to this low intensity
 
management of the country's forests, as does the lack of enrichment planting
 
(the deliberate replanting of harvested species in selectively cut-over
 

forests), which increases the risk of further forest loss because of the
 
uncertainties associated with natural regeneration.
 

The other major problem with current forest exploitation practices is
 
their impact on other species of flora and fauna in the forest. A host of
 
"minor" forestry products is in fact quite valuable and an important, though
 
largely informal, source of income and employment. These include: rattan
 
(Indonesia's $50 million rattan industry is threatened by the conversion of
 
tropical humid forests where the canes grow), damars (these valuable resins
 
are used as sealants, caulking, and in pharmaceuticals, paints and
 
cosmetics), herbs and drugs (with the development of modern factories to
 

produce traditional medicines, many of the species in demand are becoming
 
rare), and wildlife (the large trade in endangered species in Indonesia is
 
generally unregulated).
 

Marine and Coral Reef Species
 

The diversity of species in Indonesia's coral reefs and seas is not
 

well known but is certainly quite large. As in other fields, the government
 
takes a narrow, production-oriented viewpoint and has focused on a few
 
species for intensive export-oriented production (shrimp, milkfish and
 
tuna). For reefs, for example, the aquarium fish trade is completely
 
unregulated and poses a potential threat to the biological interdependency
 
of reef habitats, as does the poisoning and dynamiting of reef fish.
 

Germ Plasm of Cultivated Plants
 

Large numbers of wild and semi-domesticated varieties of cultivated
 

plants exist in Indonesia. However, since the government began emphasizing
 
high-yielding varieties of rice fifteen years ago, at least 1000 rice
 

varieties have been lost. Little attention has been given to farmers' own
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activities in the breeding and maintenance of genetic resources, although

non-governmental organizations are interested in working with farmers to
 
address their needs and interests and to give them individual power over
 
these resources' management.
 

In general, little effort is made to develop indigenous plants and
 
their potential for fodder, soil conservation or other uses, or to

investigate the economic potential of underexploited species. Rather, ther
 
is a disturbing tendency to rely heavily on exotic species, which are often
 
susceptible to local pests and diseases and may actually reduce the
 
biological diversity of some habitats. 
This problem is complicated by the
 
lack of rice and non-rice breeders, taxonomists, other staff and funding.
 

National Parks and Reserves
 

The current strategy for preserving Indonesia's "option values" in

biological diversity is through the establishment of national parks and
 
forest reserves. 
 Currently, about 18.7 million ha of Indonesia's forest
 
lands are in these categories of land use. Future plans include the
 
designation of 19.5 million ha of protection forest, 6.7 million ha of
 
nature reserves, and 9.3 million ha of marine reserves. Aside from the lacl
 
of clear guidelines on how these areas should be selected and managed, the
 
government's plans have been seriously set back by the budget austerity

policies in place since 1984. These problems are exacerbated by poorly

trained and motivated staff, the uncertain legal status of some parks and

their exploitation by branches of the Ministry of Forestry, and the removal
 
of indigenous peoples (who usually know and understand forests) from parks
 
and reserves.
 

3.7 INDUSTRY AND INFRASTRUCTURE
 

As Indonesia shifts toward economic diversification and modernization,

its industries' generation of liquid and solid wastes is 
a growing concern.
 
The major problem at present is the lack of adequate treatment facilities,

followed closely by an apparent reluctance of the government to come to
 
grips with increasing evidence that pollution, particularly of water
 
resources, is causing problems. 
Other issues of concern include limited
 
attention to zoning issues and occupational health and safety, as well as
 
poor site selection, inappropriate design, poor construction standards, and.
 
inadequate operation and maintenance practices.
 

Pollution
 

Indonesia's most serious pollution problems can be attributed to the
 
processing of agricultural and forestry products, mining, manufacturing, and
 
the petroleum and petrochemical industry. These problems are exacerbated by

the country's lack of sanitation and waste disposal facilities. The
 
analysis of industrial pollution in Indonesia can only be a qualitative one
 
at this point because of the paucity of data on the subject, the
 
government's reluctance to release data that have been collected and general
 
lack of knowledge on the interactions of selected pollutants.
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In addition to the use and disposal of toxic chemicals, the production
 
of effluents and toxic wastes for agricultural and forestry industry
 
processes is a ve -serious and fast growing problem in Indonesia.
 
Discharges from large-scale and small cottage industries pollute rivers and
 
other water bodies through uncontrolled discharges. These Anclude: high
 
biological oxygen demand loading and depressed pH in receiving waters from
 
cassava and palm oil processing, alcohols and mineral spirits from molasses
 
processing, pentachlorophenol (a highly toxic carcinogen), and coral reef
 
damage, bark and sawdust from wood treatment.
 

The major pollution problems associated with mining include erosion
 
resulting in turbidity, sedimentation and the loss of fertile soils;
 
degraded water quality from carcinogenic heavy metals leaching from waste
 
rock; loss of usable land as a result of the absence of land reclamation;
 
and fugitive dust emissions. The results include adverse human health
 
effects, reduced water quality and fisheries habitat, and degraded
 
agricultural land.
 

Industry
 

With rare exception, industrial process wastewater from Indonesia's
 
major manufacturing centers is discharged untreated into rivers or directly
 
into the ocean. At present, the Industrial Estate Rungkut in Surabaya is
 
the only known operational treatment plant for industrial wastes in the
 
country.
 

Industrial pollution is particularly severe in Jakarta Bay and in the
 
rivers and canals that drain the city of Jakarta. The concentrations of
 
cadium, chro2ium, lead, chloride, ammonia, detergent, phenol, oil and grease
 
in these waters all exceed permissible levels. In addition, groundwater
 
quality in Jakarta has deteriorated significantly as a result of excessive
 
withdrawal and pollution by industrial and sanitary waste discharged to
 
surface water throughout the watershed. In Jakarta Bay, mercury, lead,
 
copper, zinc, PCB and DDT concentrations exceed the water quality criteria
 
established by the Indonesian government. As a result of these and other
 
problems, the Ministry of Population and the Environment has identified ten
 
industrial zones where hazardous waste disposal is a critical problem.
 

As an important producer of oil and gas, Indonesia faces pollution
 
problems from oil spills and wastewater effluents from plants and
 
refineries. Specific problems include oil slicks and tar balls on beaches
 
around Jakarta Bay, adverse impacts on coral reef habitat in East
 
Kalimantan, and the establishment of a major refinery adjacent to the only
 
significant mangrove estuary on the south coast of Java.
 

Zoning
 

The most important industrial zoning concerns in Indonesia are: the
 
removal of land from agricultural production, decreased watershed protection
 
as a result of site location or expanded work force, the conversion of
 
coastal habitat to industrial uses, and the location of potentially
 
hazardous facilities near human settlements (e.g., the proposal to site a
 



large nuclear power plant on Java by the end of the century). Several
 
ministries have now begun to meet to formulate a special planning concept
 
for integrated industrial development in Indonesia.
 

Industrial Health and Safety
 

Because of the high population density in industrialized areas of Java,
 
the exposure of workers to hazardous materials and working conditions is an
 
important environmental concern, specifically in regard to respiratory
 
diseases from extensive cement operations. Pesticide contamination through
 
skin contact and ingestion is a concern in the agricultural sector.
 
Although there is much knowledge of environmental health issues in the
 
academic community, the linkages to applied research are not strong.
 

Infrastructure
 

The country's extensive resources and their distribution over many
 
islands at varying levels of socio-economic development pose a formidable
 
range of infrastructural environmental impacts. First, Indonesia's oil,
 
gas, coal and other minerals are principally located in relatively unsettled
 
areas where they heavily affect forest, coastal and marine environments via
 
access roads, railways, surface mining, processing and storage facilities,
 
and power facilities. Second, the rapid development of forestry products
 
industries in Kalimantan and Sumatra required the sudden infusion of
 
infrastructure in fragile forest environments, causing soil erosion in
 
addition to problems of forest products waste handling and disposal. In
 
addition, the lack of maintenance of timber roads may lead to erosion and
 
landslides. Timber roads also have become easy conduits for illegal logging
 
and settlements. Third, impoundments aDd irrigation systems constructed on
 
the rainfed uplands, compounded by inappropriate land use and management,
 
are a significant cause of landslides and erosion. The steady increase in
 
the number of very large dams for power, flood control, fisheries, and water
 
supply on Java is a major source of encroachment of agricultural land and
 
the displacement of population. The potential problems in this area include
 
poor siting and maintenance, and the eutrophication and/or contamination of
 
rese:rvoir water from natural and industrial pollution sources. Fourth,
 
adve-tse impacts from the construction of pipelines, roads and
 
telecommunications facilities on both Java and the Outer Islands include
 
land displacement, adjacent erosion, leaks and explosions, and aesthetic
 
losses. Last, the major cities on Java and some of those on Sumatra and
 
Kalimantan-are already facing serious health and environmental problems
 
owing to the lack of waste disposal and sanitation systems or their poor
 
maintenance. The development of sustainable infrastructure in this area
 
depends on: 1) the development of non-polluting industrial technologies or
 
the incorporation of systems of waste material recycling at the point of
 
discharge, and 2) the incorporation of active nublic participation in the
 
design of urban community sanitation and waste disposal systems to ensure
 
their proper siting, operation and maintenance.
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3.8 HUMAN SETTL~.EMS AND HEPALTH 

The influence-of economic development on the growth and distribution of
 
human settlements and the resultant environmental impacts are interesting in
 
the case of Indonesia because of its island nature. The growth of new
 
settlements, as opposed to population increases in existing settlements, is
 
particularly noteworthy in the Outer Islands due to new resource
 
exploitation technologies (in oil, gas, minerals and forest products, for
 
example) and transmigration. The rapid growth of new settlements on the
 
Outer Islands has often been poorly planned, with the exception of some
 
petroleum-related settlements in remote areas, or highly disruptive to
 
existing settlements and the surrounding environment.
 

Several other types of settlements in Indonesia have damaging effects
 
on the environment and the physical quality of life. For example, ribbon
 
development following major highway construction and follow-on settlements
 
in areas where roads have penetrated previously unsettled areas (e.g., Aceh)
 
have led to a flood of roadside houses and commercial establishments
 
exploiting the nearby environment. For settlements around industrial areas,
 
the immediate environmental impacts arise from land conversion and later the
 
progressive degradation of air and water quality. This pattern can be seen
 
in Java's coastal cities (Jakarta, Semarang and Surabaya) and inland cities
 
(Bogor and Bandung) alike. The environmental impacts caused by seasonal,
 
commuting and permanent migrants to settlements around resource extraction
 
and processing industries include land conversion, rapid land price
 
speculation, degradation of air and water quality, increased social
 
disorder, and rapid, unplanned physical development. This pattern can be
 
seen in the oil or steel "boom" towns in Sumatra, Kalimantan and Java.
 

Indonesia's large population has also led to the growth of human
 
settlements in environmentally unstable areas throughout the country, but
 
especially on Java and Bali. The types of inappropriate settlement patterns
 
include settlement on active volcano slopes, upland and mountain slopes
 
prone to erosion, and lowland, flood-prone or swampy areas.
 

Administrative Aspects of Settlements
 

To reduce the administrative responsibilities of the village
 
government, the Ministry of Home Affairs adheres to a rigid policy of
 
splitting up and creatingnew villages when they have reached a
 
pre-determined population size. Often, the effect is to disrupt important
 
resource management relations in the village or throw them back to the
 
household level, and to damage village and sub-village organizations such as
 
cooperatives, farmer associations and extension groups. Arguably, this
 
practice is counter-productive to a sustainable development strategy which
 
requires continuity in economic relationships.
 

In the cities, squatter settlements, which are almost always illegal,
 
are not served by public services such as health and education.
 
Nevertheless, squatter groups such as scavengers are important to urban
 
resource and environmental management. In Bandung, for example, scavengers
 
collected as much household and commercial garbage in 1982 as the city's
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garbage collection system. Although Bandung's official response to its
 
scavengers has been a negative one, Surabaya has embraced the concept of
 
assisting scavenger groups to help manage the environment.
 

Household Resource Management and the Environment
 

In Indonesia, the largest resource management sector is the millions of
 
urban and rural households. To a much greater extent than in industrial
 
countries, Indonesian households have more autonomy as economic production
 
and service enterprises. The vast majority of manufacturing and service
 
enterprises in Indonesia employ less than five people; many of these are
 
household-based enterprises.
 

To some extent, the Indonesian government recognizes this and a few
 
programs are oriented to the household as a resource and production
 
management unit, for example, the Family Welfare Education program (PKK).
 
Unfortunately, this program does not very effectively address the
 
household's actual economic and technical production needs, largely because
 
it is inappropriately designed. To a considerable extent, household
 
resource production activities may be assisted only at the local, community
 
level through the support of self-help organizations and independent
 
cooperatives rather than the unwieldy central government approach.
 

Health
 

The main causes of overall morbidity in Indonesia are diarrheal and
 
infectious diseases, while the major contributors to morbidity are upper and
 
lower respiratory infections (which have risen rapidly in prominence in the
 
past fifteen years), skin and eye infections, intestinal parasites, and
 
vector-borne diseases, especially malaria. The highest risk groups are poor
 
children under the age of five and poor women of reproductive age. These
 
two groups comprise a third of all deaths in Indonesia.
 

The principal causes of this morbidity and mortality pattern have very
 
strong relationships to environmental conditions and poverty. They
 
include: high population densities (Java and urban areas), high
 
environmental fecal contamination (urban and some rural.water supplies, food
 
contamination), unprotected water supplies, poor hygiene practices,
 
sub-standard housing, and high vector densities.
 

Malaria seems to be a significant, though declining, health problem in
 

Indonesia. On Java and Bali, a long history of vector control has reduced
 
the incidence of malaria to around 1 case/1000 individuals. Its incidence
 
is higher on some of the Outer Islands, but vector control in those areas
 
has low priority with the Government of Indonesia, except in Timor. In
 
addition to the very weak community-based malaria control and prevention
 
programs in Indonesia, there has been a rapidly growing vector resistence as
 
the consequence of long and widespread spraying with DDT and other
 
pesticides. This, in turn, has led to a more expensive and toxic, but less
 
effective, use of secondary pesticides and other controls.
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The major causes of diarrheal diseases, which resulted in approximately
 
400,000 deaths in Indonesia in 1982-83, are lack of access to clean water,
 
poor sanitation, poor hygiene and poor nutrition. At present, only about
 
10-12 percent of Indonesians have access to clean water and slightly more to
 
acceptable latrine facilities. These diseases are preventable through
 
proper management of the built environment. However, this would require
 
massive investments to provide latrines, sanitation services, clean water
 
and other water use facilities, along with a serious commitment to
 
maintaining these facilities.
 

The main respiratory disease in Indonesia related to the built
 
environment is tuberculosis. The prevalence of infection ranges from
 
30-36/1000 population, although reliable estimates are lacking. The main
 
causes of this disease appear to be housing quality and density of
 
settlements. Estimates of lung cancer and other respiratory ailments from
 
industrial and automobile pollution were not available and may not exist
 
apart from a few micro-studies.
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RESEARCH AND INFORMATION NEEDS 

4.1 GENERAL NEEDS 

In the area of natural resources, there are two general information
 
needs for Indonesia. First, there is an urgent need to develop and employ

agreed-upon methods of inventorying and classifying natural resources.
 
Until resources are more completely inventoried and classified, rational
 
policies on depletion rates, sustainable yield rates, land use planning and
 
regional development cannot be formulated. Second, research on
 
methodologies for assessing the cross-sectoral impacts of resource
 
utilization is urgently needed. For this purpose, information on the
 
physical properties of resources in specific environments and for specific
 
uses is needed.
 

For the environment, there is a general critical need for a better
 
environmental information system, including on-line computer-based systems

available to all ministries or network-based systems based on individual
 
ministries' data bases. The indexes for such systems should be kept at the
 
Ministry of Population and the Environment. Also, more attention needs to
 
be paid to improving information flows from specific locations to
 
national-level agencies and vice-versa. There is also an urgent need for
 
more specific definitions and classifications of human ecosystems according
 
to their carrying capacity limits under a range of assumptions. Last,
 
applied research is needed on which government agencies should have key
 
management roles for specific production systems as well as a more clear
 
delineation of the responsibilities of individual ministries consistent with
 
sustainable development policies.
 

4.2 SPECIFIC NEEDS
 

Natural Resources Policies and Economics
 

The most important needs in these areas relate to the cross-sectoral
 
impacts of government economic policies on natural resources and
 
environmental management. Very little government analysis seems to be
 
directed toward these problems; this weakness is perhaps greatest in the
 
National Planning Board and the coordinating ministries. The major areas in
 
which research and information is urgently needed to examine cross-sectoral
 
impacts are subsidies for agriculture and industry; the &ustainability of
 
export diversification policies, the economics of forestry policy, the
 
economic costs for the transmigration program, the economics of river basin
 
management, and the development of integrated farming systems that are not
 
dependent upon subsidies.
 

Institutions and Their Relationships to Natural Resources and the Environment
 

First, policy analysis and action-research should be conducted on the
 
most effective and appropriate roles of government agencies, the private
 
sector, and non-government organizations in natural resource and
 
environmental management. It is suggested that the environmental research
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centers work with provincial government and population offices in this
 

survey and analysis. Second, current and proposed research and the data
 
bases available within the ministries should be better catalogued and
 
documented. Third, more systematic peer review and scrutiny of research
 
designs and data are needed, and the relevance of research to action
 
programs should be continuously assessed. Last, more attention should be
 
paid to low-cost research methods and participatory action-research in ordei
 
to obtain more representative research results on more human ecological
 
problem areas.
 

Geography and Land Use Classification
 

One of the highest priority needs in this area is for land capability
 
studies and their integration into a uniform land use planning system. In
 
addition, there is a need to develop methods of anticipating and dealing
 
with natural disasters such as volcanic eruptions, floods, forest fires and
 
landslides.
 

Water Resources
 

In the area of water supply, research should focus more on low-cost,
 
easily maintained water supply systems for households, industry and
 
irrigation. In the area of water quality, because huge investments in urban
 
water systems are being planned and undertaken, the focus of research should
 
be on operation and maintenance systems involving the close participation of
 
the water users. Also, research into appropriate water quality indicators
 
and point source pollution is necessary for any environmental management
 
program.
 

Agricultural Sustainability
 

In the area of the viability of monocultural production systems,
 
information is needed on cross-sectoral impacts of target-driven systems,
 
including agricultural pollution, socio-economic impacts, and loss of
 
genetic variability of indigenous horticultural varieties of plants. In the
 
area of employment and income linkages in agriculture, research and
 
information are urgently needed to assess the potential and current
 
situation of building up forward linkages in post-harvest processing,
 
storage, and the marketing of agricultural production in rural villages and
 
market towns. This need is increasingly important as traditional wage labor
 
opportunities continue to decline. In the area of marginal land
 
agriculture, groups like KEPAS are beginning to address the sustainability
 
of modern agricultural systems on marginal lands and the impacts of
 
traditional cropping systems that are being transferred to new and different
 

This research should be expanded and linked to government
agro-ecosystems. 

policies and programs for exportable crop diversification, estate crops,
 
agroforestry, transmigration and others. In addition, much more attention
 
should be given to research into traditional agricultural systems. In the
 
area of extension, training and organization, much greater emphasis on
 
socio-economic, anthropological and action-research approaches in
 
traditional and improved community management systems is urgently needed.
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Forests and Forest Environments
 

The primary research needs in this area are: forest survey methods and
 
the classification of species; up-to-date, continuous and more complete
 
forest inventories; basic and applied research on dipterocarp growth and
 

reproduction cycles, on natural and enrichment forest regeneration, on the
 
effects of different cutting methods and cycles, and on the economic and
 
commercial value of non-dipterocarp species; research on the current uses,
 

value and management needs of minor forest products; research on better
 
forest management; and research on national parks management.
 

Coastal and Marine Environments
 

The basic research needs in this area include: the effects of
 

pollution on pond, riverine and paddy fish culture; the degradation rates o
 
pesticides in various water systems; food chain linkages of pesticide
 
contamination; the effects of mangrove conversion on coastal erosion and
 

coastal fauna breeding; appropriate harvesting techniques; the effects of
 

hazardous waste disposal on coastal environments; changes in reef habitats
 
and environmental quality from coral exploitation, harvesting of coral reef
 
fish and pollution of coral reefs; and the storage and preservation of
 
freshwater and marine fish using low-cost methods.
 

Biological Diversity
 

Very little research has been done in this area given Indonesia's
 
unique status in terms of biological diversity. In the area of taxonomic
 
classification, working with indigenous tropical forest peoples to discover
 

what they know of the flora and fauna and developing some research-cum

education capability to enable them to become conservationists in national
 
parks and preserves is needed. In the area of in situ preservation, work
 

should be conducted with the National Germ Plasm Commission to provide
 
support for developing a network of provincial germ plasm preservation
 
centers.
 

Industry and Infrastructure
 

Research should be conducted into the links between increasing emphasis
 

on crop diversification and consequent changes in nutritional availability,
 
the feasibility of communit--designed and managed sanitation and waste
 

disposal and resource recycAng systems, and better public education and
 
information on environmental health issues and preventive measures.
 

Watershed Management
 

In the area of river basin development and management, research needs
 

include: the transferability of watershed management techniques,
 
particularly to soil and water conservation technologies; research on the
 

sustainable uses of different kinds of soils for both Inner and Outer Island
 
watersheds; improved inventorying and classification of soils; and
 
action-research on socioeconomic aspects of watershed management.
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5. INDONESIA' S N4ON-GOVERN~MENTAL ORGANIZATIONS (NGOS) 

The citizens' environmental movement in Indonesia has been steadily
 

growing since the Ministry of Population and the Environment was established
 
in 1978. Today, it is estimated that there are over 600 NGOs working on
 
environmental activities in Indonesia. These organizations range from
 
small, unsophisticated grass roots organizations working at the community
 
level to medium and large established organizations which operate at the
 
national and provincial levels, to national-level issue-specific networks
 
which undertake advocacy, research and "lobbying" activities. Many of these
 
latter organizations also cooperate with international networks and funding
 
agencies.
 

Indonesian NGOs differ from their western counterparts, which are
 

generally concerned about the environmental impacts of industrialization and
 
consumerism. The Indonesian environmental organizations seek sustainable
 
development for the rural and urban poor who depend on the environment for
 
their livelihood. To this end, they seek support from public academic
 
institutions, and even the private sector, as well as the government through
 
ongoing dialogue and low-key lobbying efforts.
 

The majority of Indonesia's environmental NGOs, especially the
 
development and advocacy/public awareness groups, are based in Jakarta and
 

West Java. Although increasing attention and supporc are being directed by
 
NGOs and others toward developing efforts in the Outer Islands, there is
 
concern that the West Java and Jakarta NGOs tend to cooperate for funding
 
and increased strength, to the exclusion of the Outer Island NGOs.
 

Another area of concern has recently emerged among NGOs. In 1985 the
 
government issued a decree calling for NGO registration with a governmental
 
ministry. NGO spokespersons have expressed concern over the implication of
 
this law, which may restrict NGO activities, especially in sensitive areas
 
where criticism of GOI policies and implementation is inherent (e.g.,
 
transmigration, industrial development, forest mining and logging).
 
However, some hope that registration may lead to better understanding and
 
cooperation with the ministries, with the government's initial awareness of
 
NGOs' existence and programs being the first step.
 

5.1 ASSESSMENT OF NGOS
 

Many NGOs have grown rapidly in the past five years, in terms of both
 
quality and quantity. These organizations have also become a popular medium
 
for the expression of public concern, as evidenced by the frequent publicity
 
they receive and the increasing numbers of environmentally related articles
 
in the media. NGOs have trained and developed their own staff and generated
 
support in other sectors as well. Nationally, the strength of environmental
 
NGOs has been recognized in several ways: by providing testimony to the
 
Indonesian Parliament and their dialogue with ministries, for example.
 
Internationally, many are represented and respected in NGO networks such as
 

the Eivironmental Liaison Center, Pesticide Action Network and the
 
Rainforest Action Network. The movement's greatest strength and most unique
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characteristic, however, is probably the ability of its leaders to generate
 
support and cooperation from all sectors. This is the result of NGO leaders
 
negotiating compromises and seeking support from outside the movement itself.
 

Although the Indonesian NGOs have exhibited remarkable growth and have
 
taken their place in the domestic and international scene, they have many

weaknesses from a donor's viewpoint. The most obvious is what appears to be
 
a lack of professionalism and experience among the NGOs in their dealings
 
with donor and international agencies. This is true of the larger, more
 
established NGOs who often become overburdened with funding requirements and
 
projects, and the smaller NGOs which still lack resources or sufficient
 
project management skills to enable them to maintain desired standards. On
 
the lowest level, the grass-roots NGOs lack all capacity to handle the
 
amounts of funding from large international donors. These weaknesses
 
effectively limit the actual number of organizations that might meet donors'
 
criteria to perhaps fifty to seventy. In addition to management problems,
 
most NGOs also have shortcomings in conducting'applied research and
 
collecting data because of limited equipment, experience, and know-how.
 
NGOs in general also do not document their experiences; often, the most
 
effective NGOs are the least known because they do not take the time to
 
promote themselves.
 

5.2 NGOS AND BIOLOGICAL DIVERSITY
 

There has been a recent increase in NGO activities in this area. In
 
February 1987, the first Workshop on Community Participation in Germ Plasm
 
Conservation was held, and NGOs attended a seminar hosted by scientists from
 
the National Institute of Biology on the same issue. Many interested and
 
qualified NGOs are anxious to get biological diversity projects underway.
 
Some promising areas in which NGOs are currently working on a small scale
 
include: social forestry in Kalimantan, community nurseries and seed banks,
 
development of national park buffer zones, national park development through

wilderness tours, research on appropriate indigenous farming systems,
 
integrated marine and coastal zone habitat conservation and fisheries
 
development, apprenticeship of NGO staff biologists and university and
 
government collection and breeding agencies, a newsletter and publications
 
on biological diversity, and national and regional networks for biological
 
liversity.
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6. CURRENT USAID AND OTHER DONORS' ENVIRONMENTAL ACTIVITIES 

6.1 USAID ENVIRONMENTAL ACTIVITIES 

Of the USAID/Indonesia Mission's thirty one projects for FY 87, two
 
have a primary focus on natural resources management. One is designed to
 
promote soil conservation and raise farmers' incomes by improving farming
 
systems, technologies and management in upland watersheds and the other is
 
designed to develop a plan for watershed management. Several project

activities secondarily include elements of natural resources management.
 
These include assisting the Ministries of Agriculture and Public Uorks to
 
develop and conduct, respectively, environmental impact assessments,
 
promoting the sustainable production of secondary food crops, and improving
 
research capabilities in fisheries production. Through addressing vector
 
control, a number of health projects focus on environmental iesues at a
 
macro level. By reducing the population growth rate, the Missin's family
 
planning program reduces the growth in pressure to exploit resources with
 
practices that degrade the environment. The Mission also provides grants to
 
Indonesian non-governmental organizations in support of environmental
 
activities. Last, AID/%ashington's central funds support five projects with
 
natural resources management activities in Indonesia, and through the ASEAN
 
portfolio, AID regional funds support three such projects.
 

6.2 AID'S ENVIRONMENTAL AND NATURAL RESOURCES RESPONSIBILITIES
 

AID is under a court order to implement a program to assure that the
 
projects it finances are environmentally sound. Several Congressional

directives and agency procedures address environmental and natural resources
 
management concerns, including 22 CFR 216, issued by AID in 1976, which
 
establishes procedures so that decision makers can be informed of the
 
environmental impacts of proposed projects.
 

Congress has passed a series of mandates authorizing AID to conduct
 
proactive work in environment and natural resources, tropical forestry, and
 
biological diversity. It has requested that annual reports and
 
presentations be provided to Congress concerning AID activities to support
 
these mandates. Inaddition, Congress has extended the principle of the
 
review of projects to assure environmental soundness to include those
 
projects supported by multilateral development banks. These are briefly
 
discussed below.
 

As a result of considerable pressure from U.S. environmental groups,
 
Congress passed the 1986 amendment to the Foreign Assistance Act. The
 
amendment required that increased attention be given to the conservation and
 
management of tropical forests in U.S. foreign assistance programs. This
 
legislation requires AID to give higher priority to the conservation and
 
sustained management of tropical forests by conserving forest lands not yet
 
degraded and increasing production from lands already cleared, support
 
projects that offer employment and income and that provide sustainable
 
alternatives to shifting cultivation, conserve and manage watersheds and
 
rehabilitate deforested lands, and others.
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Acknowledging the critical nature of the problem of conserving
 
biological diversity, Section 119 of the 1986 Fo:eign Assistance Act calls
 
for AID to actively promote the protection and maintenance of wildlife
 
habitat and the development of sound wildlife management and plant
 
conservation programs. Four separate categories of action have been
 
identified in the requirements of Section 119: protected areas management;
 
special studies; maintaining or enhancing renewable resources, managing
 
natural resources, or monitoring the quality of the environment; and genetic
 
variation.
 

In 1986, Congress passed legislation requiring the AID Administrator to
 
monitor the development activities of the multilateral development banks and
 
identify projects that may or are known to have significant adverse
 
environmental effects.
 

6.-3 DONOR SUPPORTED PROGRAMS IN ENVIRONMENT AND NATURAL RESOURCES 

A number of bilateral, multilateral and non-governmental organizations
 
(NG~s) actively support environmental and natural resources activities in
 
Indonesia. Active donors in this area include the Asian Development Bank,
 
Australia, Belgium, Canada, Denmark, Federal Republic of Germany, Finland,
 
France, Italy, Netherlands, Japan, Switzerland, United Kingdom, United
 
States, United Nations Development Programme and the Uorld Bank.
 
Specialized studies and technical support are provided by the United Nations
 
technical organizations and the World Health Organization. Important NGO
 
funded programs are also supported by Biology Tropical, CARE, National
 
Cooperative Business Association, Ford Foundation, World Environment Center
 
and World Wildlife Fund.
 

About 61 percent of donor assistance in these areas is directed toward
 
water supply, wastewater management, and solid waste management. Many of
 
these projects are being supported by the UN-sponsored International
 
Drinking Rater and Sanitation Decade. Donor assistance in the area of water
 
and waste management is dominated by the Asian Development Bank ($132
 
million) and the Netherlands ($179.6 million), with significant support
 
provided by Australia, Canada, Federal Republic of Germany and Switzerland.
 
The total assistance in this area is $415.4 million.
 

Around 10 percent of donor assistance directed towards the environment
 
and natural resources goes to forestry projects ($71.1 million). The
 
largest donor is the Asian Development Bank. In addition, the Rorld Bank is
 
now reviewing the feasibility of a major project in forestry which would
 
support forest policy, inventory, planning and manage.lent.
 

About 13 percent of donor assistance in these areas ($87.5 million) is
 
devoted to water resources and watershed management programs. The
 
development of regional management plans is the focus of these donors'
 
activities, with support being provided predominantly by the Netherlands.
 

Other environmental and natural resources programs account for 16
 
percent ($110.1 million) of donor activities in these areas. These
 
ictivities include investments in the conservation of biological diversity;
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additional activities in agro-ecosystems research; coastal, marine and
 
fishery resources; integrated'pest management; natural resources
 
inventories; and industrial pollution control. In addition, the pending
 
preparation of Repelita V, which will serve as the national economic
 
development plan for the period 1989-94, has resulted in a number of donors
 
supporting the preparation of sectoral reviews of the environment and
 
natural resources.
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7. CONSTRAINTS TO SUSTAINABLE DEVELOPMENT AND
 
RECOMMENDATIONS FOR ACTIONS
 

Sustainable development is the management of resources so that the
 
basis of people's future livelihood and welfare are not jeopardized.
 
Management systems that ignore the future value of resources and lead to
 
irreversible resource degradation work against sustainable development. In
 
this context, many aspects of Indonesia's development strategy are not
 
sustainable. This section examines the critical constraints to general and
 
sectoral sustainable development in Indonesia based upon the analyses of the
 
environmental and natural resources issues addressed here. Following this,
 
recommendations are made to address these constraints.
 

7.1 GENERAL CONSTRAINTS TO SUSTAINABLE DEVELOPMENT
 

While the term sustainable development has been used in both Repelitas
 
III and IV, little attempt has been made to refine and develop sectoral and
 
inter-sectoral policies consistent with the concept. As a result, broad
 
economic policies and strategies are often translated into singular goals
 
and targets for sectoral policies, and natural resources management concerns
 
appear to receive low priority. Moreover, the need for a coordinated
 
intersectoral approach to environmental and natural resources management
 
issues is lacking in Indonesia.
 

A number of formidable institutional constraints stand in the way of
 
implementing a sustainable development strategy. First, the widespread lack
 
of government ministries' internal integration leads to inefficient and
 
wasteful uses of funds and personnel and the development of inappropriate
 
policies. Second, the lack of commitment to cooperation and
 
inter-departmental coordination on inter-sectoral projects, including those
 
in which donors are involved, leads to the inefficient and ineffective use
 
of aid funds with the result that the critical function of donor assistance
 
is sharply diminished. Third, there is a low level of participation by the
 
intended beneficiaries of development programs, particularly in natural
 
resources management projects. Last, because of the lack of coordination
 
and cooperation among ministries, planning and environmental impact
 
evaluation capabilities at the critical local and regional government levels
 
arp vprv nnnr

7.2 GENERAL RECOMMENDATIONS FOR SUSTAINABLE DEVELOPMENT
 

Recommendations for Donors
 

Three recommendations for donor action at a general level are made
 
here. First, at the policy level, better donor coordination should be
 
encouraged, particularly concerning the reform of institutional procedures.
 
Second, at the project and program levels, donor assistance agencies should
 
emphasize decentralization and local participation in their projects.
 
Third, donor agencies should incorporate information management and
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management information systems in all pro jects affecting natural resources
and the environment to improve-their cost-effectiveness and sustainability. 

Recommendations for AID
 

For some time, AID has been tzying to encourage the reform of
 
development administration through its project design mechanism. 
We
 
recommend that this be continued and also that AID take the lead with other
 
donors and with key Indonesian agencies such as the National Planning Board
 
to engage in a policy dialogue on institutional reform aimed at sustainable
 
development.
 

7.3 SECTORAL CONSTRAINTS AND RECOMMENDATIONS
 

In addition to the broader area of economics and policy, seven key

sectors have been identified where constraints to sustainable development
 
are particularly critical. These constraints are summarized and followed by

recommendations for donor action.
 

Resource Economics and Policy Constraints
 

Constraints: 
 The widespread use of subsidies has led to increasingly

negative sectoral and cross-sectoral impacts, especially in agriculture and
 
industry. Heavy subsidies are becoming a major constraint not only to the

viability of the agricultural sector itself, but also to the responsiveness

of the development budget as a whole, especially in 
a period of static or
 
declining government revenues.
 

Sustainable natural resource management is often thwarted by short-term
 
management practices. A largely centralized development management approach

has led to a distorted emphasis on "projectizingw the development process,

which results in creating new projects for short-term employment and funding

dispersal purposes. Too little emphasis is placed on the lohg-term
 
viability of projects and programs, the potential for waste of funds due to
 
poor project design, and the implementation of and attention to ongoing

operation, maintenance and intensified use of existing project

infrastructure. The short-term project approach frequently leads to a 
high

likelihood of cross-sectoral conflicts, negative environmental impacts, and
 
ineffective use of scarce human, economic, and physical 
resources.
 

Recommendations for Donor Action: 
 The IGGI group of donor countries,

through their heavy investment programs and policy dialogues with the GOI,

reinforce distortive economic policies in the areas of natural resource use

and management. Therefore, they should take the lead in promoting policy

and institutional reform in this field. 
 (1)Donor agencies should undertake

policy dialogues and a review of their and the GOI's project design,
 
implementation, and maintenance components of sectoral programs to encourage

the sustainable use of resources and environmental safeguards. The key

agencies on which to focus include the National Planning Board, Agriculture,
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Forestry, Industry, Mines and Energy, public Works, and Transmigration.
 
(2)Donor agencies should emphasize stricter analysis of proposed projects
 
from the viewpoints of resource and environmental economics, better
 
accountability of funds, abolition of monopolies and commodity cartels, and
 
education and training of government personnel in resource and environmental
 
economics and management techniques.
 

Agriculture
 

Constraints: The principal constraints to sustainable development in
 

agriculture are related to institutional practices and policies. They
 
include: (1)the Ministry of Agriculture (MOA) remal .soriented towards
 

centrally directed primary production; (2)top-down istitutional structures
 
and policies (e.g., area targeting and subsidies) ar, unsustainable,
 
particularly for non-rice cropping systems; (3) inattention to post-harvest
 
processing and support for rural industries and services for agriculture and
 
marketing; (4)agriculture R&D efforts have largely failed to incorporate
 
inter-disciplinary approaches, thus threatening future sustainable
 
production in the non-rice sector; (5)agricultural pricing policies and
 
input provision systems are unsustainable and have serious negative
 
cross-sectoral impacts; and (6)the current imbalance of inputs into
 
agricultural policy formulation between the MOA and the National Planning
 

Board is a impediment to rational sustainable program development.
 

(1)promote
Recommendations for Donor Action: Donors should: 

integrated pest management and research and extension on pests of secondary
 
and estate crops; (2)assist with the coordination of an integrated and
 

focused program for agricultural research, particularly in tha development
 
of integrated farming systems and agro-ecosystems approaches; (3)assist in
 
broadening the mandate of the MOA beyond a production-led approach to
 

agricultural development and expanding its role in policy decisions made by
 

the National Planning Board; and (4)make effective inter-ministerial
 
coordination on environmental matters and the reform of procedures which
 

inhibit coordination a higher priority for further lending in agriculture.
 

Recommendations for AID Action: AID should: (1) broaden its
 

agricultural development policy dialogue with the GOI to include sound
 
environmental and natural resources management policies; (2)support
 
alternatives to pesticide subsidies by strengthening the GOI's capabilities
 
to carry out research and programs in integrated pest management;
 
(3)provide training, technical assistance and funds for selected policy
 
studies to the MOA to strengthen its ability to conduct natural resources
 

policy analysis, develop and implement environmental impact assessment
 
procedures (an immediate priority), and develop a land capability and
 

analysis program; (4)assist the GOI to develop a comprehensive strategy to
 

institutionalize farming systems and agro-ecosystems research; and
 

(5)support research on the sustainability of natural fisheries, with
 
particular emphasis on the economic and environmental effects of habitat
 
conversion on natural fish stocks, particularly for tambak in sulawesi.
 



Forestry
 

Constraints: The forest exploitation side of forestry, and to a lesser
 
extent, nature conservation, are major problem areas for a sustainable
 
development strategy. The principal constraints on forestry in Indonesia
 
include the following: (1)the lack of forest policies focused on long-term

sustainable use; (2)lack of cooperation by the Ministry of Forestry (MOF)

with other government sectors, especially in Outer Island forest management;

(3) serious management deficiencies in internal ministerial integration and
 
coordination, particularly among the R&D, inventory and classification, and
 
exploitation sections, which magnifies problems of sustained use of tropical

forests; (4)the lack of public participation in the formulation and
 
evaluation of forest management policies; (5)the lack of direction and
 
long-term planning for 
a research program on the effective regeneration of
 
hardwood species; (6)inadequate staffing to effectively monitor harvesting,

regeneration, and reforestation and enforce technical guidelines; (7)the

approach towards establishing timber estates ii technically and economically
 
questionable (the emphasis on doubtful short-term gains at the expense of
 
long-term viability of hardwood forests is of great concern); and (8)the
 
lack of constructive involvement of indigenouis forest-dwelling peoples in
 
forest land management has serious economic and human rights costs and
 
dangers.
 

Recommendation for Donor Action: The critical areas for donor action
 
are in: (1)major reform of forestry policies; (2)forest inventorying,

classification, and land use planning; (3)legal reform and clarification of
 
concession agreements, rights, responsibilities and tenure; (4)intensive
 
research on dipterocarp growth, reproduction, and ecology; (5)Ministry of
 
Forestry forest management and technology; (6)development of national parks

and reserves; (7) integration of forest utilization, national parks, and

watershed management, especially on the Outer Islands; and (8)the
 
technology and management of the Greening and Reforestation Program.
 

Recommendations for AID Action: Given its Congressional mandate, AID
 
should: (1)promote donor coordination in developing a consensus on forestry

policy reform for the 1988 IGGI meeting. Suggested issues are the
 
decentralization of forestry policymaking and implementation; encouraging

intersectoral cooperation on the optimal utilization of forestlands;

designing approprilate incentive systems for managing production and
 
reforestation programs and for protecting reserves and conservation areas
 
from encroachment; and improving monitoring and inventorying of forestlands;
 
(2)provide support for non-governmental organizations' activities and
 
programs aimed at developing grassroots participation in forest conservation
 
and management and alternatives to current forest utilization patterns; and
 
(3)based on its watershed projects, AID should work with the Ministries of
 
Forestry and Agriculture to develop appropriate agro-forestry systems for
 
the protection of critical lands.
 

Coastal and Marine Resources
 

Constraints: The following constraints greatly affect the
 
sustainability of production based on coastal and marine resources: 
(1)!the
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irreversible degradation of reef habitat leads to the permanent loss of
 
fisheries, reduces income generation and employment from fisheries and
 
tourism, and has serious long-term impacts on shore protection and coastal
 
erosion and (2)the loss of mangrove habitat has a major impact on nursery
 
areas for shrimp and other marine species and shore erosion and deltaic
 
formations.
 

Recommendations for Donor Action: 
 It is recommended that donor
 
countries: (1)follow the research being undertaken under the ASEAN Coastal
 
Resources Management Project, which will identify further research and
 
action projects on mangrove forests and bay and estuarine ecology;

(2)consider development efforts for coastal artisanal fishing communities
 
which could significantly relieve environmental pressures on the coastal
 
resource base; (3) improve donor coordination and concensus on industrial
 
project lending policies; (4)address the problem of offshore solid toxic
 
and hazardous wastes disposal, especially on Java; and (5)assist the GOI 
to
 
develop intersectoral coastal resources 
management capabilities.
 

Recommendations for AID Action: Efforts should be made through the
 
Fisheries Research and Development project to examine the sustainability and

ecological impacts of marine and brackishwater fish habitats development.
 

Biological Diversity
 

Constraints: With the highest or second-highest number of species in

the world, Indonesia's lack of attention to conserving these natural
 
resources is alarming. 
The primary constraints to conservation are:
 
(1) inadequate resources for inventorying and classifying species, and for

the protection and preservation of habitats and germ plas.; (2)Indonesia's
 
policies on tropical forestry greatly limit the number of species that can
 
be harvested as exploitable quality timber, which results in excessive area
 
cutting and greater species loss; .(3) the government has taken a narrow,

production-oriented viewpoint on the exploitation of marine resources;
 
(4)Indonesia's germ plasm stock is being depleted because traditional
 
practices and the impacts of new technologies have not been evaluated; and
 
(5) the government lacks clear guidelines and adequate budget for the
 
selection and management of national parks.
 

Recommendations for Donor and AID Action: 
 It is recommended that:
 
(1)any project involving national parks, forest reserves and protection

forests should include an explicit component on the preservation of
 
biological diversity; (2) agricultural projects should rigorously review the
impact of their proposals on the preservation of indigenous germ plasm and
 
local cultivars; (3)Indonesian NGOs should be strengthened to promote the
 
conservation of biological diversity through policy and scientific studies,

public education, training, and development of tourism; (4)an assessment of
 
measures that should be taken to promote the conservation of germ plasm in
 
Indonesia, including a detailed review of the potential for using AID's
 
PL-480 funds to purchase and manage reserves considered to be of critical

international importance, should be funded; 
(5)inventories of biological

resources should be funded; and (6)AID should assist in the development of
 
management plans for national parks and provide training for staff in

national parks management.
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Industry and Infrastructure
 

Constraints: 
A general constraint to Indonesia's sustainable
 
industrial and infrastructural development is its reliance upon
non-renewable resources, including energy. 
It is important that Indonesia
 
carefully reviews the kind of industrial production technology it adopts or
develops, and assesses its consequences for productive employment,

dependency upon foreign inputs and expertise, and its cross-sectoral
 
environmental impacts.
 

Specific constraints include: 
(1)water quality issues receive low
priority and there is inadequate funding for research into the sources of
pollution and the cross-sectoral impacts of industrial development;

(2) the low priority on adequate operation and maintenance procedures and
funding threatens water resources and infrastructure; (3)there is a general

lack of knowledge and interest in material recycling which is a serious
constraint to future urban and industrial development; and (4)the
 
environmental impacts of agricultural chemical industries and agroprocessing

industries are largely unregulated, which is leading to soil and water
 
degradation and adverse health effects.
 

Recommendations for Donor Action: 
 The team strongly recommends that
donors carefully review their investments to see whether the above-mentioned
constraints are being addressed. 
 Of immediate concern is the need for
 
action on the effective management of toxic and hazardous wastes which are
becoming a major health problem and threat to water resources, coastal
 
fisheries, and human health, particularly in the urban areas of Java.
A second concern would be policy dialogue on the reform of the Ministry of

Agriculture's policies to permit examination of backward and forward
 
industrial linkages in agricultural production.
 

Human Settlements and Health
 

Constraints: The principal issue in the health sector relating to
environment and natural resources is the Ministry of Health's (MOH) low

level of involvement with other ministries whose activities have major
health and nutrition j-pacts (Agriculture, Public Works, Industry, and
 
Manpower). 
 In addition, the GOI has not adequately studied the effects of

pollution on human health, occupational health and safety issues,
environmental problem with population migration, and women's changing roles

and their impacts on resource use.
 

Recommendations for Donor Action: 
 It ishighly recommended that donors
work with the GOI to: 
(1)take explicit account of community socio-cultural

perspectives and attitudes on health and sanitation in the design and
 
implementation of water supply and sanitation projects; (2)assist the GOI
to improve occupational health and safety regulations and supervisory

capabilities; (3)improve local and regional governments' analytical and
planning capabilities in the envionmental effects of population migration;

and (4)evaluate the impacts of development activities on women, the poor,
and indigenous people, particularly in reference to health, nutrition, and
 
population movements.
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Watershed Management
 

Constraints: Several key weaknesses in the policy framework for
 
watershed management constitute significant constraints to sustainable
 
development in this critical resource and environmental management area.
 
They include the following: (1) there is inadequate integration of total
 
river basin planning and management. River basin master plans tend to be
 
descriptive and static and only loosely connected with management needs and
 
capabilities; (2) reference to watershed functions and plans in land use
 
planning for sectoral development is generally lacking. This problem is
 
very apparent in Outer Island watersheds; (3) inadequate attention is given
 
to the middle and lower reaches of river basins in terms of soil and water
 
management and research; (4) the government's approach to watershed
 
management technology is too standardized and non-site specific. This
 
problem is compounded by an assumption that there is a need for
 
unsustainably heavy subsidies to promote technology adoption; (5) there is
 
inadequate understanding of the basic sources and causes of upland erosion
 
and appropriate remedies due to inadequate research on erosion, frrming
 
systems and socio-economic research and an overemphasis on construction
 
activities. The failure to clarify ambiguous land tenure situations has
 
increased the likelihood of destructive land use practices in the uplands;
 
(6) there is insufficient monitoring of the effects of sedimentation rates
 
on the economic life of impoundments; an. (7) attention is lacking on the
 
effects of agro-and other chemical and heavy metals waste disposal on water
 
quality.
 

Recommendations for Donor Action: Donors should: (1) improve
 
communication on issues surrounding land use planning, infrastructure design
 
and siting, watershed management planning, and technologies and farming
 
systems research on marginal lands within the river basin context;
 
(2) emphasize policy dialogue with the National Planning Board's Watershed
 
Committee and the Ministry of Population and the Environment on the
 
state-of-the-art of Indonesian watershed planning and management;
 
(3) support research and experimental action-research on water supply and
 
quality in the upper and middle levels of river basins; (4) maintain and
 
extend technical assistance and experimental projects on river basin
 
planning and management with local and regional governments; (5) undertake
 
experimental watershed management projects on Outer Islands; (6) work more
 
closely with the Watershed Management Technology Centpr in Solo, Central
 
Java to develop better watershed inventory methodologies; (7) support
 
action-research, training, and the exchange of information on community
 
environmental management systems which do not depend upon heavy external
 
subsidies and imposed management systems; and (8) support policy analysis on
 
the cross-sectoral impacts of upper watershed activities on the middle and
 
lower reaches of watersheds.
 

Recommendations for AID Action: To assist the GOI in developing and
 
implementing policies in natural resources management, AID should:
 
(1) support investigations on the cross-sectoral and other impacts of upper
 
watershed activities on the middle and lower reaches of watersheds. These
 
investigations might initially be focused on Inner Island conditions and
 
later be broadened to address Outer Island conditions. The Inner Island
 



- 58 

efforts would include: 
(a) studies to test the hypothesis that reductions in
on-farm erosion provide downstream benefits, (b) economic analyses to
 
evaluate the appropriate levels of inputs and labor subsidies required to
promote changes in upstream on-farm erosion and calculate downstream

benefits, (c) analyses of investment programs needed to improve off-farm
employment activities as a means to reduce pressure on resource use 
in
 
upland areas, and 
(d) policy studies and a review of the GOI's proposal to
begin a BIMAS uplands program. Efforts for the Outer Islands would include:

(a) a study of general land use allocations and the cross-sectoral impacts
resulting from inappropriate land use, (b) the relative contributions to
 
resource degradation of different land management systems, and (c) the
efficacy of current Outer Island resource management programs. In addition,

AID should: (2) fund research to identify the causes of natural resource
depletion and degradation, particularly for Inner Island soil erosion and
 
Outer Island forestry resources; 
(3) assist the GOI to design appropriate
natural resources management policies, fund micro-level analysis of natural
 
resource allocation decisions at the village or 
farmer level to improve
local participation in development programs; (4) develop an in-house
 
capability to identify and analyze the linkages of its projects on
agricultural planning and research, watersheds, irrigation and fisheries

within a river basin planning and management framework; and (5) continue its

involvement in programs that promote soil and water conservation, primarily

through the Upland Agriculture and Conservation Project.
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GLOSSARY
 

AARD Agency for Agricultural ,Researchand Development in 
the Ministry of.Agriculture'" -, 

Alang-alang Imperata cylindrica grasslands 

Arisan 

BAPPEDA 

savings lotteries 

Provincial planning off ice-

BAPPENAS The National Planning.Board of Indonesia . 

BLKH : Provincial government environmentand population 
offices 

CGIAR Consultant .Group 
Research 

on International Agricultural 

CIDA Canadian International Development Agency 

Demersal Bottom-feeding fish 

Desa Administrative village 

Dipterocarp The family of woody plant .species collectively known 
as Dipterocarpaceae 

EIA 

GOI 

Environmental impact assessment 

Government of Indonesia 

Gotong royong • Voluntary "mutual self-helf" labor 

HYV High-yielding variety 

IFIAS 

IGGI 

International Federation of Institutes for Advanced 
Study 

Inter-Governmental Group on Indonesia 

Inner Islands Java, Bali and Madura 

INPRES Presidential decree programs 

IPB Bogor Agricultural University, West Java 

IRRI International Rice Research Institute 

ITB Bandung Institute of Technology, West 'Java 
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Kampung .amlet 

KEPAS .Research Group on Agro-Ecosystems, associated'with 

KLH, 
 The State Ministry of Population and the-'Environment 

Ladang Dryland fields 

LBN'. 
 The National Institute of-Biology
 

LIPI Indonesian Institute of Sciences
 

LON National Oceanographic Institute
 

LPPH 
 Forest Products Research Institute
 

MDB Multilateral development banks
 

PZO 
 Mission Environmental Officer
 

MSY Maximum sustainable yield
 

NGO Non-governmental organization
 

Outer Islands AUl-Indonesian islands except Java, Bali and Madura 

Pelagic Open ocean fish 

PKK 'Family Welfare Education Program 

PHPA The Ministry of Forestry's Directorate General of 
Forest Protection and Nature Conservation
 

PPLH'ITB 
 The Bandung Institute of Technology's Center for
 
Environmental Research
 

PSL, Environmental Studies Centers of Indonesian state
 
universities
 

Repelita Indonesia's national five-year development plan
 

RISTEK 
 The Ministry of Research and Technology 

1T:. Neighborhood association
 

SKEPHI 
 The Volunteer Network for.Forest Conservation
 

Tambak- Brackshwater ponds used for shrimp and fish 
'production
 



UACP Upland Agriculture and Conservation Project 

WALHI Indonesian Environmental Forum 

Wereng Brown planthopper pest which attacks rice 

YIH The Green Indonesia Foundation " 



AN NE X 1
 

NATURAL RESOURCES POLICY AND ECONOMIC.FRAMEWORK'
 



CONTENTS
 

Page
 

1. BACKGROUND: ECONOMIC CONDITIONS AND TRENDS .................. .
 

1.1 Economic Growth and Trade ......... ...O.....
seo. ..........g* 1-1
 
1.2 Population, Employment and Incomes a . 1-4
 
1.3 Key Sectoral Trends . ..... " is..0...... * 0 a a a.. 1-4
 
.,4 Foreign Investment, Donor Assistance and Debt .............. 1-5
 

2 MACROECONOMIC POLICIES ..... 0 1-9
 

2.1 Fiscal Policies lOII ................ .l..l*1-9
 

2.2 Trade Policies ......... 0 1-10
 
2.3 Economic Strategies . . . ..... 11
 

3. SECTORAL POLICIES . o00 0 0 0 0 a'..so ago as00000010.0.0 1-12
 

3.1 Agriculture . . ." . " ' " 1-13
 
3.2 Forestry 00 1-19
 

3.3 Fisheries 0..00 00000 *aa00000'e*** 0 0 0 a o .... 1-24
 

3;.4 Industry 0 *004,00 0 s
..-........ 00 1-25
 

4. CROSS-SECTORAL IMPACTS ........ ......................... ooo 1-26
 

4.1 General-Economic Environmental Linkages .......... eee 1-27
 
4.2 Specific Linkages in Indonesia ....................... ......1-27
 

sos4.3 Watershed Management: The Lessons Learned ..... *
... @a. 1-31
 

5. IMPLICATIONS FOR NATURAL RESOURCES MANAGEMENT .............. '" a ..... • 1-34
 



This annex presents an overview of the economic and policy factors that
 
affect natural resources management in Indonesia. Chapter 1 describes the
 
country's economic conditions and trends, Chapter 2 reviews macro-economic
 
policies, Chapter 3 reviews sectoral policies, Chapter 4 analyzes the
 
cross-sectoral impacts of economic policies and conditions on the
 
environment, and Chapter 5 notes the implications for natural resources
 
management. The general conclusion drawn from the following discussion is
 
that for natural resources management policies to be effective in Indonesia,
 
there are two overriding needs. First, there is a need for substantial and
 
extensive analysis of the natural resource implications of macroeconomic,
 
trade, and sectoral policies. Second, at the microeconomic level, there is
 
a need for more analysis of the economic costs of environmental impacts,
 
which must be coordinated and reviewed at the national level in order to be
 
effective for policy making.
 

1. BACKGROUND: ECONOMIC CONDITIONS AND TRENDS
 

The economic conditions and trends that uuderly resource utilization
 
patterns in Indonesia are described from the perspective of economic growth
 
and trade (Section 1.1), population, employment and incomes (Section 1.2),
 
key Fectoral trends (Section 1.3), and foreign investment, donor assistance
 
and debt (Section 1.4).
 

1.1 ECONOMIC GROWTH AND TRADE 

The current natural resource and environmental problems confronting
 
Indonesia reflect the impacts of three important trends: (1) rapid
 
population growth; (2) extensive land opening, often under marginal
 
environmental conditions in both upland and lowland areas; and (3) rapid
 
economic growth over the past two decades, fueled mainly by oil but also by
 
other natural resource exports, the considerable expansion of food
 
production, the beginyngs of industrialization, and regional economic
 
development off Java.-" The first two of these trends are discussed in
 
more detail in this annex, and the effects of rapid economic growth are
 
discussed in Annex 3,
 

Over the 1965-84 period, Indonesia's annual per capita growth rate
 
averaged 4.9 percent, allowing it to attari lower middle-income status,
 
according to aggregate economic measures..' However, in the mid-1980s
 
real GDP growth has slowed considerably, and has probably fallen in per
 
capita terms over the last two years (Table 1). This has largely been due
 
to the drop in world oil prices, which declined on average by 63 percent
 
between 1982 and 1986, although the fall in other tradable commodity prices
 
has also been significant. The result has been a current account deficit
 
averaging around 4.6 percent of GDP and a considerable depreciation in the
 
real effective exchange rate. Other factors contributing to slow growth
 
include the deceleration of agricultural output growth, sluggish consumer
 
demand, and the decline in gross domestic capital formation. The latter
 
declined by almost 10 percent over the 1983-85 period ./
 

/
 



Table l. :Indonesia: Basic Economic Data
 

Area: 1,900,000 sq. km,
 
Population (June 1985): 163 million.,
 
Growth of Population (1985):,- 2.2 percent per annum
 
GDP (1985): $77 billion
 
GDP per capita (1985): $475
 

1982,1983 1984 :1985 	 1986 1987 
Est. Proj. 

Growth and Inflation i. (Percentage change) 
Real GDP -0.3 3.4 6.1 1.9 2.4- 3.0 
(Non-Oil) (4.2) (4.0) (4.7) (3.5) (1.8) (4.4)

GDP Deflator 7.8 :14.1 11.9 7.7 -3. 13.5 
Consumer Price Index 8.6 13.3 3.7 . 5.8 9.0 5.1 

(In percent of GDP) 
Central Government Budget 
Revenue and Grants 19.1/ -20.9 20.9 20.1 15. 15.5 

Oil/LNG 12.2 14.1 14.6'. 11.8 :5.7; 6.1 
Non-oil 6.9 6.8 6.3 8.3, 9.7, 9.4 

Expenditure 23.9* 23.5 20.0 23.0 . 20.9 18.5 
Current 11.8 11.5 11.0 11.8 13.2 12.3 
Development 12.1 12.0 9 .0, 11.1 7.7 6.2 

Current Surplus 	 7.2 9.4 0.4 8.2 2.1 3.2
 
Overall Surplus/Deficit -4.8 -2.6 0.9 -2.9 . -5.5 -3.0Domestic Borrowing 	 1.4 -2.4 ,3.5' 0.9 2.4 -0.4
 

Foreign Borrowing (net) 3.5 5.0 2.6 2.0 3.1 3.4 

(In US$ billions) 
Balance of Payments 

Exports '..18.7 19.8 20.9 18.6 13.4 15.2 
Oil/LNG T47 I ~ I ~ I4 W ~ 7 
Nqn-oil 3.9 5.4 5.9 6.2 6.6 7.7 

Imports (non-oil) -15.8 -14.3 -12.9 -11.2 -9.7 -9.1 
Net Services (oil) -7.1 -7.1 -6.6 -6.5 -4.6 -4.9 
Net Services (non-oil) -2.7 -2.9 .-3.2 -3.1 -3.3, -3.6 
Current Account -6.8 -4.4 , -19.7., '. : -2.0 . -4.2 -2.3 
(% of GDP) (-7.2) (-5.5)(-2.1)' (-2.4): (-5.8) (-3.3) 

Overall Balance . -3.5 .2.6 2 -3,0--' -0.1 
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Table .1. 1Basic Economic Data (cnt.)
.Indonesia: 


Fiscal Year Ending March
 

1982 1983' 1984 1985% 	 1986 1987 
Est' Proj. 

-. 1.6
0.3 -5.3 3.1 .4
Terms 'f Trade 

Real Effective
 

Exchange RateV 1.2 -21.6 4.5 -17.2.-34.6-1 
Average Crude Oil Price 33.48 29.45 28.77 25.12 12.50 15.00 

(/barrel) 

Reserves (End of Period)
 
4.3 6.7 7.4 7.2 	 5.1-5/
Gross Official Assets 

(In Months of Non-oil 
Imports) (3.5) (5.8)! (6.9) (7.8) (6.1) -

Foreign Assets of the 
.8, 11.2 12.5 12.9 "0.O5--/Banking System 


External Debt (End of Period)
 
2 24.6 24.4 30.2 35.6 38.5
Public Debt 	 45.3
Total External Debt 	 26.8 30.3 31.0 37.1 42.4 

4.2 4.7 5.5 6.4Debt ServicL 3.0 3.2 

In Percent of Exports
 
of Goods and Services:
 

1399.3 1815.6 .287.7 274.7Total External Debt 135.4, 145.2 
150: 15.5 18.'9 23.4 	 37.3 38.8

Debt Service 


I/ On a calendar year basis, except for the CPI figures. For 1986/87, the CPI
 
Note that IBRD
figure is for February; for other years March figures are used. 


estimates and projections for real GDP growth in 1986 and 1987 are significantly
 

lower, 0.2 and 1.7, respectively (0.4 and 0.9 for non-oil GDP).
 

2/ These figures presuppose that drawings on lines of credit will be used to
 

achieve official reserves of $5 billion at the end of March 1987.
 

3/ End-period. Depreciation is negative., Non-oil export-weighteo.
 

4/ December to December. 

"5/ January 1987.data. 

Source: International Monetary 	Fund, Indonesia.-:Recent Economic Developments. 
30, 1987 .: 

Jakarta:..March 




1.2 POPUIATION, EMPLOYMENT AND INCOMES
 

By 1985, Indonesia's population had reached an estimated 165.2 million
 
with an annual growth rate of 2.2 percent. In 1990, the beginning of the
 
next national five-year develo 
ent plan (Repelita V), the population is
 
projected to be 183.5 million.y
 

Indonesia's population is not evenly distributed. Around 63 percent of
 
the total population is concentrated on Java, Madura and Bali, which

comprise just over 7 percent of the country's total land area. The
 
population density on Java is estimated to be 759 people per sq km, compared

to the national average of 180. In contrast, the population density of
 
Kalidantan is only 15 people per sq km..,
 

Approximately 55 percent of the labor force is employed in agriculture,

forestry, hunting and fishing, and approximately 57 percent of *his
 
agricultural labor force live on Java../ Agriculture cannot be expected

to provide many new employment opportunities, and on Java, increasing

labor-substituting intensification in rice production may mean negative

agricultural employment growth in this, the largest agricultural

sub-sector. Thus, both the incidence of poverty (44.6 percent) and the
 
percentage of the population working less than 35 hours per week (40.8

percent) are twice as large in the rural areas as in urban areas, yet nearly

80 percent of all Indonesians live and work in rural areas.Z/
 

Furthermore, in rural Java, on average, 50 percent of households own
 
irrigated or non-irrigated agricultural land; a high proportion of these
must rely on hired labor../ Nevertheless, there has recently been an
 
increase in the size of farm holdings on Java, as farmers owning less than

0.25 ha sell off their land and rely on farm labor and off-farm employment

for income. As a result, the importance of off-farm income in rural
 
household income has increased from 18 percent in the mid-1970s to 29
 
percent in 1983.2' With the rural economy becoming increasingly dependent

on off-farm employment, and with employment opportunities in rice production

diminishing, there is great concern that slower economic growth and reduced
 
public expenditures on construction, public works and services may mean less
 
employment and income generated in rural areas.
 

1.3 KEY SECTORAL TRENDS
 

Since Repelita I, the primary focus of agricultural policy has been
 
self-sufficiency in rice, and in 1984 rice production exceeded domestic

consumption for the first time. The accumulation of perishable stocks has
 
recently prompted the government to reduce incentives for increased
 
production. 
Coupled with the attacks of the brown planthopper pest

(wereng), these measures significantly slowed growth in rice output in
 
1985-86 (Table 2). Despite unfavorable trends in world prices (except more
 
recently for coffee), Indonesia has also expanded its main agricultural
export crops of rubber, palm oil, coffee and tea as part of its export

diversification drive (Tables 2, 3, and 4).
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The expansion of tropical timber exports has also been encouraged, and
 
in total, timber products are Indonesia's most valuable non-oil export
 
(Table 3). In 1978, the government introduced a phased ban on the export of
 
logs to support the development of downstream timber processing capability
 
and to generate a switch to plywood and veneer production. This has
 
resulted in a steep decline in log exports (hardwood log exports are now
 
virtually zero) and a rapid growth in processed wood exports. Because this
 
switch in exports occurred at a time when forest product prices were falling
 
sharply in real terms over 1981-84, there has been a net loss in export
 
revenues of $2.9 - 3.4 billion._1
 

The government is also encouraging the production of shrimp, which is
 
the major fishery export, in brackish-water ponds (tambak), and private
 
investment in the fishing and processing of tuna, the second largest fishery
 
export. Shrimp exports have expanded rapidly over the last five years and
 
now account for about 4.5 percent of Indonesia's non-oil exports (Table 3).
 

Since 1976, priority has been given to the development of intermediate
 
and heavy industry, with subsequeut growth in the petrochemical, fertilizer,
 
basic metal, cement, paper and wood processing industries. Other major
 
industries include food, beverages, tobacco products, textiles and clothing,
 
and electrical appliances. Value added in manufacturing grew on average by
 
about 6 percent in real terms over 1984-85, and in 1986 there was a marked
 
expansion in plywood, textiles, cement and steel.l"
 

Indonesia has also focused on the expansion of road networks cnd the
 
building of dams for both hydroelectricity and control of water supplies.
 
Infrastructure investments have suffered from the recent cutbacks in
 
development expenditure.
 

1.4 FOREIGN INVESTMENT, DONOR ASSISTANCE AND DEBT
 

Net foreign direct investment in Indonesia is currently running at $310
 
million a year, or about 10 percent of the country's total capital inflows.
 
Cumulative foreign investment from 1967 to February 1986 has established 765
 
projects in Indonesia with a total investment value of $9.6 billion,
 
amounting to approximately 12 percent of GDP in 1985. Of this total, 72
 
percent has been invested in manufacturing industries, 10 percent in mining,
 
and 9 percent in agriculture, estates, forestry and fishing. The United
 
States accounts for over 50 percent of all foreign investment in Indonesia;
 
however, if the oil sector is excluded, Japan is the largest foreign
 
investor.12/
 

Net long-term official capital inflows reached $2.1 billion in
 
1986/87. The Inter-Governmental Group on Indonesia (IGGI) is the major
 
source of offical capital inflows for project aid, contributing 97 percent
 
of project aid disbursements and two thirds of gross official capital
 
inflows. The IGGI pledged over $2.5 billion in foreign aid in 1986/87, and
 
the World Bank recently recommended the same amount for 1987/88. Japan was
 
-he leading donor country in 1986/87, with a commitment of $474 million.13/
 

http:million.13
http:investor.12


Table 2. Indonesia:;Production of Main Agricultural Crops
 
(inmillion tons) 

1982 1983 1984 1985 1986 

1. Rice 
(a) 

22.8 
(9.0) 

24.0 
(9.2). 

25.9 
(9.8) 

26.5 
(9.9) 

26.7 
(9.9) 

2. Other Main. 
Food Crops 
Corn 

19.4 
.. 2 . 

20.4 
5.1 

23.86 
5.3 

23.87 
4.3 

21.16(d) 
5.4 

(a) (2.06) (3.0) (3.08) (2.52) 

Cassava 
(a) 

soybeans 

13.00 
(1.32) 

.5 

12.1, 
:(1.22). 

0'.5 

i4.2 
(1.35) 

0.8 

14.1 
(1.33) 

0.9 

12.7 

1.2 

(a) (0.61) (0064) (0.86) (0.88) 

Copra 1.61, 1.61 1.75 1.8 1.86 

Sugar 
(a) 

1.63 
(0.25) 

1.63 
'(0.35) 

1.81 
(0.36) 

1.87 
(0.38) 

3. Main Export 
Tree Crops 2.16 2.41, 2.52 2.73 2.94 

Rubber 
(a) 
(b) 

0.90 
(2.48) 

(8109) 

1.01 
(2.58) 

(82.1) 

1.03 
(2.61) 

(82.1) 

1.06 
(2.66) 

(81.4) 

1.03 

Palm oil 
(a) 
(b) 

0.88 
(033) 

. (2.0) 

0.98 
(0.41)' 
(2.0) . 

1.04 
(0.44) 
(8.0) 

1.21 
(0.47) 
(8.0) 

1.42 

Coffee. 
(a) 
(b) 

0.28 
(0.80)l 

(94.5) 

0.31 
(0.81) 
(94.2) 

0.32 
(0.83) 

(94.3) 

0.34 
(088). 

(94.5), 

0.35 

Tea 
(a) 
c) 

0.09 
(0.11) 

(17.8) 

0.11 
(0.11) 

(20.8) 

. 3 
-(0.12). 
(21.3). 

0.13 
(0.12) 

(22.0) 

0.14 

Note: Numbers may not add due to rounding, 
(a),Harvested area, million ha. 
(b) Smallholders' share 6f total harvested area 
(c) Smallholders' share of total output 
(d)Excludes sugar 

Source: International Monetary Fund, op. cit. and World Bank, Draft
 
Economic Report on Indonesia - Chapter 5: Agricultural Strategy.
 
Jakarta: IBRD, April 15, 1987, p. 99.
 



Table 3..-Indonesia:;No-iil/LNG Exports
 
(in$US millions)
 

Fiscal Year Ending in March
 

1981 . 1982 1983 1984 1985 1986, 
- Est. 

Non-oil/LNG exports 4,172 3,929 5,367 5,907 6,175 6,610
 

Agriculture and Forestry. 2,929 2,723 3,662 3,759 3,951
 
Timber 952 899 1,161 1,206 1,376
 

Logs 504 310 267. 2 1
 
Plywood 199 324 579 /840 985
 
Sawn Timber 244 256 302 320 346 370
 
Other 4 10 13 16 17 20 

Rubber 770 615 984 856 709 610 
Palm Oil 79 103 92 95 170 115 
Coffee 343 363 506 568 656 796 
Tea 94 116 156 211 133 131 
Tobacco 49 37 50 44 . 55 50 
Pepper 49 41 58 66 82 105 
Animal Products -213 251 276 219 271 329 

Shrimp 165 204 206 183 226 300
 
Tapioca 20 9 33 31 42 45
 
Other foodstuffs 71 50 101 98 121 110
 
Copra cakes 33 38 33 '31 42 45
 
Hides '32 :25 .27. 40 37 27
 
Rattan 85. 82 87 96 80 70
 
Other 140 93 98 155 163 167
 

Minerals . 757 676 800 775 800 753 

Manufactured goods. .334 530 905 1,470 1,617 .1,906
 

Unclassified -151.. - - . -

Source: International Monetary Fund, op. cit.
 

A
 



Table 4. 	Indonesia:"Gross Domestic Product
 
i -by
Sector,of Origin; 1981-85:
 

(inibillions of rupiah in 1983:prces)
 

1981 1982 1983 1984 1985
 

Agriculture 17.270 17,407 17,696 18,673 19,302
 
Farm (Food) 10,736 11,057 11,876 12,165
 
Farm (Non-food 2,045" 2,046 2,295 2,349 2,543
 
Estate Crops 
 517 591 375 445 482
 
Livestock 1,634 1,703 1,754 1,842 1,926
 
Forestry 1,296 1,164 994 908 875
 
Fishing 1,139 1,167 1,220 1,253 1,311
 

Mining and
 
Quarrying 	 16,340 139876 13 968 14,789 13y962
 

Manufacturing 7,878 7,973 8,211 9,490 10,049
 

Construction. 
 4,368 4,408 4,597 4,470 4,544
 

Services 	 259680 27,634 29,226 30,792 31,823
 

GDP 71,536 71,298 73 698 78,213 79 680
 
Oil/LNG/ 17,649 15,173 17,099
 
Non Oil/LNG 53,887 56,125 58,351 61,114 63,259
 

Currency
 
equivalents
 
(Rp/$) 632 661 909 1,026 1,111
 

1' Comprises the sectors of oil and gas mining, oil refinery and LNG. 
Source: International Monetary Fund, op. cit. and WorldBank, Indonesia:
 
Policies and Prospects for Non-Oil Exports. Main Report. Washington, D.C.:
 
IBRD, December 31, 1986, pp. )4-.
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As a result of recurring current account deficits, Indonesia's total
 

external debt has increased considerably in recent years (Table 1). As a
 

result, debt servicing in 1987/88 is projected to be more than double the
 

amount serviced in 1982/83, and is approaching 40 percent of total export
 

receipts. Debt servicing payments of $5.5 billion in 1986/87 were almost
 

twice as high as net capital inflows from foreign investment and official
 

aid. Hence, meeting debt servicing requirements under conditions of slow
 

economic growth and reduced export earnings places a considerable constraint
 

on government policy making.
 

2. MACROECONOMIC POLICIES
 

The analysis of macroeconomic policies focuses on fiscal policies
 

(Section 2.1), trade policies (Section 2.2), and economic strategies
 

(Section 2.3). The general deterioriation in economic conditions has forced
 

the Government of Indonesia to adopt stringent economic austerity measures
 

coupled with an overall economic strategy of export promotion and
 
diversification. The implications for natural resource management are not
 

yet clear and will require further economic analysis. Such analysis is
 
to find the right policies to sustain employment and
crucial if Indonesia is 


incomes through the appropriate use of its natural resources.
 

2.1 FISCAL POLICIES
 

The decline in oil prices has meant less revenue from taxes on oil and
 

natural gas. Because these revenues form a significant proportion of the
 
total revenue available, over the last two fiscal years the government has
 

had to make severe cuts in its development expenditure in order to maintain
 

its policy commitment to a balanced budget. For example, the actual
 

development expenditure is estimated to have fallen 31 percent in 1986/87
 

and is proposed to be cut again by almost 12 percent in the 1987/88 budget
 

A 51 percent decline in annual ral development expenditures is
(Table 1). 

projected for between 1985/86 and 1988/89.1D/
 

Such substantial cuts in development expenditure may have important
 
Any impacts will be
implications for natural resource use and management. 


difficult to predict, however, and will depend to a large extent on how the
 

cuts are allocated among sectors, on sectoral policies, and on the
 

intra-sectoral allocation of funds.
 

In some cases, a sharp reduction in sectoral budgets has meant some
 

curtailment and reorientation of development activities that have been
 

criticized for their negative environmental impacts. For example, funds for
 

transmigration have been reduced to less than 20 percent of their 1985/86
 

level, making the planned targets for resettling Inner Island (Java, Bali
 

and Madura) households on converted forest and marginal lands in the Outer
 

Islands virtually unattainable. Moreover, the limited funds available are
 

increasingly being channeled towards improving the conditions and farming
 

systems of existing settlements, which in the short term may mitigate some
 

of the environmental problems caused by inappropriate farming practices on
 

mar£inal lands. Similarly, the decline in development expenditure has
 

http:1988/89.1D
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focused attention on whether 'the high subsidies for pesticide, fertilizer
 
and irrigation use in agricultural production should be maintained. Such
 
subsidies have been criticized for worsening agricultural pollution problems
 
and the misallocation of scarce resources.
 

On the other hand, the budget cuts may also impose constraints on the
 
availability of funds for additional programs necessary for sound natural
 
resource management. In particular, given the complexity of economic
environmental effects and the need to influence the resource allocation
 
decisions of many individual economic actors, any new natural resource
 
management initiatives will require considerable investments in research and
 
development efforts and essential extension work. In general, any

reductions in such investments in sectoral development budgets may mean less
 
capacity to address many pressing environmental problems, to provide

alternative strategies and policy options for sustainable resource use, and
 
to promote the widespread dissemination, especially among rural households,
 
of new practices and systems of natural resource management.
 

2.2 TRADE POLICIES
 

The main focus of current Indonesian trade policies has been the
 
diversification of exports. Both the expansion of commodity exports, which
 
comprise over 60 percent of non-oil exports (Table 3) and the emphasis on
 
processed commodity exDorts have important implications for natural resource
 
management.
 

As noted above, the result of this diversification drive has been a
 
substantial increase in the production of key exports from the agricultural,

forestry and fisheries sectors (Tables 2 and 3). Tho crucial concern is the
 
impacts of this expanded production on the allocation of land resources, on
 
harvesting rates relative to regeneration rates, and on rural incomes and
 
employment. In particular, the link between rural income and employment

effects and unsustainable resource use needs to be explored. For example,

to the extent that rural incomes benefit from the increased production of
 
agricultural commodities for the export sector, this may decrease the
 
pressure to exploit marginal lands; on the other hand, the failure of this
 
increased production to benefit rural household incomes, either because of
 
inadequate returns to or growth in smallholder production or because of
 
insufficient generation of off-farm employment, may mean little change in
 
current inappropriate resource use patterns.
 

An important aspect of the expansion of downstream commodity processing

for export is its impacts on sustainable resource use rates. As raw
 
material production that was previously exported is increasingly diverted to
 
processing for export industries, the rates of primary product exploitation

and growth will depend on the capacity and efficiency of the processing
 
industries and the market conditions of the value-added export products. An
 
additional concern must be the appropriate management and disposal of the
 
waste by-products generated by downstream processing. Finally, commodity

processing industries can indirectly relieve pressure on rural land and
 
resource use, provided that there are strong economic linkages with
 
smallhoider production and inducements to both on- and off-farm rural
 
employment.
 



As part of its effort to stimulate export diversification, especially
 
as a response to the deterioration in the current account, the Indonesian
 
government initiateQ two exchange rate devaluations. In March 1983, the
 
rupiah was devaluated by 38 percent and again by 31 percent in September
 

1986. The impressive performance of most non-oil commodity exports over the
 

three years from 1982-85 is thus attributed to the 1983 devaluation, given
 

the general world commodity slump. Over this period, the export volume of
 

eight crucial agricultural, forestry and fishing exports increased by almost
 

50 percent. 5/ The eight commodities are rubber, coffee, plywood, sawn
 
wood, shrimp, palm oil, tea and spices. The general conclusion is that the
 

devaluation prevented producer incomes from declining as much as they would
 

otherwise have done, and encouraged actors to remain in commodity export
 
production rather than move to other sectors. Similar results are
 
anticipated from the 1986 devaluation.
 

In addition, the exchange rate devaluation itas increased the domestic
 

prices of imports competing with the emerging commodity processing
 

industries, as well as making their value-added products cheaper on foreign
 

markets. If the devaluation successfully induces a general expansion of
 
labor-intensive industry, there may be additional indirect benefits to
 

natural resource management of absorbing labor that would otherwise
 
overexploit marginal lands. As an inducement to export promotion,
 

therefore, the effects of the devaluation will be an important influence on
 

the natural resource management issues outlined above.
 

A further trade policy measure with potential implications for natural
 

resource management is the recent trend to reform the structure of tariffs
 
and import controls. Until early 1986, Indonesia imposed licensing
 
restrictions on 1,300 import items --77 percent in manufacturing, 22 percent
 

in agriculture and 1 percent in minerals. Beginning in May 1986, the
 
government instituted a series of reforms that included allowing certain
 

exporters and suppliers of inputs for exports to bypass the import licensing
 

and tariff structures, liberalizing or abolishing the import licensing on a
 

total of 355 items, and reducing or abolishing tariffs on a total of 229
 

products. To date, the agricultural sector has been largely insulated from
 

these reforms. In addition, significant export taxes exist on crucial
 

commodity exports, including pepper, palm oil products, coffee, logs and raw
 

rattan. The intent of these laws is to ensure adequate domestic supplies at
 

low prices, to protect raw material supplies for domestic industries and to
 

encourage downstream processing.16/ Nevertheless, one of the major
 

beneficiaries of the exemptions from import licensing and tariffs for
 

exporters has been the processed food industry, and discussions are now
 
being held on the best approach to liberalizing the export and import of
 

certain agricultural commodities. Indirectly, by providing non-agricultural
 

job opportunites and increasing rural incomes, and directly, by affecting
 

the terms of trade and thus the production of agricultural commodities,
 

these reforms may have an important impact on natural resource use.
 

2.3 ECONOMIC STRATEGIES
 

Given the current economic conditions and trends facing the Indonesian
 
economy - declining oil revenues, increasing current account deficits and
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debt servicing, slower growth and tighter development budgets - the
 
government has chosen to concentrate on two broad economic development

strategies: a reorientation of the economy towards producing tradeable goods
and the promotion of agricultural diversification, including both an
 
emphasis on processing and the development of secondary food crops and
 
export crops. These broad strategies set the context in which natural
 
resource policies in Indonesia must be formed today; any policy or program

initiative that fails to understand this context and its implications for
 
natural resource use and management will be severely constrained in its
 
effectiveness.
 

These strategies also imply a greater reliance on market forces, albeit

often distorted ones, for resource allocation - including the allocation of
the economically crucial renewable resources of land, water, fisheries and
 
forests - and a greater penetration of the market economy into the millions
of rural households whose individual economic decisions cumulatively affect
 
the sustainable use of natural resources. 
In addition, the pursuit of these

strategies will affect crucial issues of ownership, control and access to
these resources. 
For example, what do these strategies indicate about the
optimal allocation of Indonesia's tropical forests among traditional
 
shifting cultivation practices, conversion to agriculture, including

large-scale estates, and production of timber? 
What are the implications

for the allocation of scarce agricultural land in the overpopulated Inner

Islands of the promotion of secondary food crop production and export crops,

and what does this mean for the ownership of, concentration of and access to
good agricultural land? As agroprocessing and industrial development
 
continue, what are the implications for the allocation and distribution of
 scarce water resources among competing uses, such as for irrigation,

drinking supply and fish ponds? 
Finally, what will the expansion of fish
 
exports mean for a sector that is largely subsistence and
 
domestic-consumption oriented, and what will this imply for the access of
artisanal fishermen to coastal and marine resources and smallholder tambak
 
(fishpond) production? 
 These crucial issues linking Indonesia's broad

economic strategies to their specific economic implications for natural
 
resource management need to be explored further if Indonesia is to find the

right policies to sustain employment and income generation through the

appropriate use of it:s scarce natural resources.
 

3. SECTORAL POLICIES 

The broad economic strategies outlined above and the general

macroeconomic and trade policies derived from them, are often translated

into very singular goals and targets for sectoral policies. Despite the
 
recent legislation requiring ministerial departments to conduct
environmental impact analyses on all major projects and investment programs,
natural resource management concerns appear to receive low priority in the
 
design of sectoral policies. 
As a result, research into the implications of
such policies for natural resource management, and the monitoring of the
 
impacts of various sectoral investment programs and incentive schemes on
patterns of natural resource use, are not adequate. On the implementation

side, the lack of nationally aggregated and coordinated information on the
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microeconomic decisions affecting natural resource use, such as would be
 
provided by village and farm-level economic surveys, hampers the
 
effectiveness of programs and extension work. Moreover, because of the
 
pervasiveness of environmental externalities and their tendency to affect
 
more than one type of economic activity, policies to tackle natural resource
 
problems need to be coordinated across the various ministries responsible
 
for sectoral policies. In general, such a coordinated intersectoral
 
approach is lacking in Indonesia.
 

The implications for natural resources management of sectoral policies
 
are discussed for agriculture (Section 3.1), forestry (Section 3.2),
 
fisheries (Section 3.3) and industry (Section 3.4).
 

3.1 AGRICULTURE
 

The major constraint to incorporating natural resource management
 
strategies in agricultural policies is that the overwhelming policy
 
objective of the Ministry of Agriculture is to increase agricultural
 
production. More recently, the focus has been broadened slightly to the
 
goal of increasing rural incomes through greater agricultural production and
 
the manipulation of prices. The issue of whether current patterns of
 
resource use in some rural areas can sustain increased production, or
 
whether current investment programs and incentive schemes to boost
 
production are contributing to problems of soil erosion, water scarcity,
 
devegetation and deforestation, is not being adequately addressed.
 

With the emphasis on agricultural diversification, agricultural policy
 
has been moving from a predominately rice-based strategy to increasing the
 
production of both secondary food crops and cash (estate) crops. The great
 
hope is that the success in achieving rice self-sufficiency can be
 
replicated with these other crops. Although in principle the extension of
 
agricultural development efforts to previously neglected rural areas 
notably the rainfed uplands of Java - must be welcomed, there are
 
significant problems in applying a similar rice strategy approach to other
 
crops.
 

For one, rice self-sufficiency was attained through heavy support by
 
government investment and subsidy programs for irrigation, fertilizer,
 
pesticides, higher yielding varieties (HYVs), credit and management. Over
 
the period 1970 to 1984, the area of HYVs has expanded from 0.8 to 6.8
 
million ha, and on Java the average area planted with HYVs has reached 94
 
percent; the irrigated area increased from 3.7 to 4.9 million ha; the
 
distribution of subsidized fertilizer from 0.2 to 4.1 million tons; and the
 
distribution of subsidized pesticides from 1,080 to 14,210 tons. In
 
1986/87, the toW cost of these input subsidies reached Rp. 1.2 trillion
 
($725 billion).-L' These subsidies would have to be roughly doubled if
 
the same support programs were extended to other crops. 'As the total
 
agricultural and irrigation development budget was only Rp. 1.1 trillion
 
($665 billion) in 1986/87 and is expected to fall by 15 percent in real
 
terms in 1987/88,1L8/ such a strategy to achieve agricultural
 
diversification is not financially realistic.
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In addition, an important contribution to the rice strategy was the
 
coordinated effort among different departments in providing the basic
 
infrastructure necessary to increase production, i.e., irrigation, roads,
marketing mechanisms and processing facilities. A similar cooperative
 
effort would be needed to meet the particular infrastructure needs of each

of the secondary and estate crops. 
The recent budget restrictions coupled

with the logistical problems of developing appropriate infrastructure for
 
more geographically dispersed cropping systems, are a major constraint on
 
interdepartmental cooperation.
 

Finally, if diversification into secondary food crops and estate crops

is meant to complement rather than displace rice production, then increased
 
output of the former will mean intensifying production and extending the
 
area of marginal lands that is cultivated. Rice production, which accounts
 
for 69 percent of the total food crop area harvested, already occupies the
 
most fertile lowland areas on Java, Bali, Southern Sulawesi and Southern
 
Sumatra. 
In fact, there has been little scope for increasing harvesting
 
areas on Java; in recent years, a quarter of the increased rice production

has come from extending rice cultivation to marginal lands, in particular

the tidal swamps of Sumatra and Kalimantan.
 

Recent projections of Indonesia's rice needs suggest that, in order for
 
aelf-sufficiency to be maintained over the long run, total wetland rice area
 
must increase from 8.4 million ha in 1986 to 10.3 million ha by the year

2000. Wetland rice production, which accounts for 94 percent of total rice
 
supply, will therefore also require irri ated land extensification on
 
marginal lands outside of Java and Bali. 9
 

In general, increased production of secondary and estate crops will
 
also mean further development of marginal lands, which in addition to the
Sumatran and Kalimantan swamplands (ca. 35 million ha) include alang-alang
 
grasslands (ca. 15 million ha) and the critical uplands, mostly on Java and

Bali, which are defined as lands s 
.feringfrom severe degradation because
 

u
of erosion (ca. 10-40 million ha).-
L The expansion of large-scale estate
 
crop plantations will also require conversion of Outer Island forestlands,
 
which have poor quality soils.
 

Much of the strategy to develop marginal lands, both in terms of
 
relieving population pressures on the Inner Island uplands and opening up

Outer Island agricultural land, has in the past relied on Indonesia's
 
transmigration program. 
In Repelita III (1979/84), 365,977 families were
 
officially resettled and supported by the transmigration program, although

this figure also includes local people on the Outer Islands who moved into
transmigration projects and families that resettled within the same
 
province. 
An additional 169,497 families were spontaneous transmigrants,

who moved with limited, or in most cases, no governmental assistance. This
 
contrasts with the iovement during of Repelita II (1974/79), which saw
 
55,083 official and 7,281 spontaneous transmigrant families resettled.21/
 
Since 1950, approximately 560,000 official and at least 170,000 spontaneous

transmigration families have been moved. 
Nevertheless, the numbers of

transmigrants who moved from Java represent only 1.5 percent of Java's
 
current population, and of thoae officially resettled, 26 percent were
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living in urban areas in 1980 and 50 percent were working outside the
 
agricultural sector, mainly in services.22
 

However, the direct costs of resettlement in the official program are
 
high, approximately $9,000 per family in remote areas. In addition, because
 
of poor soil quality and initial planning of settlement sites, much of the
 
transmigrant agriculture will remain at the subsistence level and may not be
 
economically sustainable over the long run without additional. government
 
expenditures to improve infrastructure, introduce appropriate cash crops,
 
provide access to markets, generate off-farm employment, and improve land
 
clearing and preparation practices. For example, a GTZ/TAD-financed project
 
in East Kalimantan is spending an additional $240/ha (excluding extension
 
costs) just on developing more appropriate cropping systems. Given the high
 
costs of resettlement, the reductions in the trE-nsmigration budget, the lack
 
of support for the large spontaneous transmigrant population, and above all,
 
the failure to develop appropriate farming systems on marginal lands, the
 
World Bank has recently recommended that the government abandon its target
 
of officially settling 750,000 families over 1984/89 and concentrate instead
 
on improving site infrastructure, support for spontaneous transmigrants, and
 
farming systems and crop selection.23.
 

Despite the high costs of pursuing a production-led strategy of
 
agricultural diversification, the expansion of secondary food crops and
 
estate crops is proceeding, often with little regard to natural resource
 
managemer.a. issues. The standard approach is to adopt area targets for
 
selected crops, supplemented by price and input support incentives. For
 
example, although corn and cassava production tend to suffer from
 
substitution among food crops, "i 1986 the government introduced price
 
incentives for corn, which increased both the output and harvested area
 
(Table 2). Soybean production and harvested area are also expanding rapidly
 
due to a domestic price structure that is 60 percent above world prices.
 
Among the estate crops, the expansion of palm oil, half the output of which
 
is exported, has been particularly encouraged, despite unfavorable world
 
prices. Palm oil production occurs almost exclusively on large-scale
 
private and public estates, which has facilitated the expansion program.
 
Between the 1985 and 1995, the government is planning to e p7nd palm oil
 
plantations an additional 695,000 ha on the Outer Islands.--i In
 
contrast, coconuts are being produced almost entirely on smallholdings, as
 
is over 80 percent of the rubber area, which has hampered government efforts
 
to raise productivity through more intensive use of fertilizers and HYVs
 
(coconuts) and better management, tree selection and tapping techniques
 
(rubber). Increases in the production of tea and coffee occurred mainly
 
through yield and quality improvements.
 

The government is encouraging a system of nucleus estates to increase
 
estate crops on the Outer Islands, and to facilitate marketing, processing
 
and the provision of inputs. The idea is to group together smallholders on
 
one plantation site, with each smallholder planting approximately 2 ha with
 
an estate crop and a remaining hectare with food crops or home gardens. The
 
program is being implemented, however, without adequate research on the
 
suitability of soils, much of which is converted forestlands, and on
 
problems of pest and disease attacks. Overfertilization is often a problem,
 

http:selection.23
http:services.22


1-16
 

as attempts are made to overcome poor soil quality and boost short-term
 
yields. In addition, the system is intended to run under a cooperative
 
management structure after five years, yet there is no history in Indonesia
 
of such large-scale agricultural ventures being run cooperatively.
 

Inputs also continue to be subsidized at a high rate. For example, in
 
1986/87 fertilizer subsidies to farmers reached Rp. 365 billion ($220.7
 
million), roughly 42 percent of the agriculture and irrigation development

budget, and an effective subsidy of about 38 percent of the farmgate price
 
(68 percent of world prices). If support for fertilizer production and
 
procurement is included, the fiscal cost may be as high as Rp. 600 billion
 
($362.8 million). As a result, the consumption of fertilizer increased by

77 percent (12.3 percent p.a.) between 1980 and 1985. The current rate of
 
fertilizer consumption, 75 kg per ha of arable land, is much higher than in
 
other Asia 5ountries (e.g., 32 kg in the Philippines and 24 kg in
 
Thailand).- The result is that the rice-fertilizer price ratio has now 
reached 1.5 - 2. Given that fertilizer comprises less than 10 percent of 
the production cost of rice and that the largest production response is
 
obtained at relatively low levels of application, sucn a high price ratio
 
will tend to encourage inappropriate application and waste, with little
 
stimulation to rice output. For example, in some areas, applications of
 
urea can reach 200-250 kg/ha.
 

Pesticide subsidies in 1986/87 amounted to Rp. 42 billion ($25.4

million), yielding a farmgate price subsidy of more than 40 percent. This
 
compares more favorably to the 1983/84 subsidy rate of around 80 percent;

however, as with fertillzers, suypgrt for production and procurement may
 
mean an even higher fiscal cost.-2. Although the government has recently
 
banned the use of 57 pesticides and is planning an integrated pest
 
management program with the World Bank and FAO, the current subsidy levels
 
will inevitably encourage inappropriate and excessive use. Moreover,
 
although in its 1987/88 budget the government reduced the total subsidies
 
for fertilizer and pesticides to Rp. 204 billion ($123.3 million), there has
 
yet to be a corresponding increase in the prices of these inputs.
 
Preliminary ind±cations suggest that the costs of these subsidies are being

shifted from the official budget to the operations of parastatal producers,
 
who are financing the cost burden through additional borrowing.
 

Although public works schemes account for over 80 percent of irrigation
 
costs, the costs charged to farmers for irrigated water are minor. Most of 
the 5.2 million ha of irrigated land in Indonesia is devoted to rice 
production; in the 1970s, about 16 percent of the increased rice output was
 
attributed to expansion and improvements in irrigation. For a medium-sized
 
irrigation project, the average operation and maintenance (O&M) costs and
 
annualized capital costs total about Rp. 187,000 ($115) per ha, of which
 
less than 13 percent is covered by direct water charges and property taxes
 
paid by farmers. This suggests an annual government-financed subsidy of Rp.
 
660 billion ($402 million), spread over 4 million ha. This level of subsidy

is clearly causing a tremendous financial burden: even in 1985/86, before 
the latest budget cuts, total O&M spending fell to Rp. 11,300 ($10.17 
pre-devalu7tion) per ha, which is less than half the required level on27
 average.. Over the long run, failure to maintain the irrieation network
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will translate into losses of agricultural productivity, which will be
 
exacerbated by any water scarcity problems caused by overuse.
 

Although most rural credit is now provided at market rates, agriculture
 
does receive some subsidized liquidity credits. This amounted ta about
 
Rp. 132 billion ($19 million) in 1985/86. The bulk of this subsidy goes to 
sugar produW on, which accounts for only 3 percent of the value of crop

production.-_..
 

In sum, such a production-led approach to agricultural diversification,
 
focusing on area targets for specific crops and high input subsidies,

presents two formidable natural resource management problems. Firat, in
 
addition to imposing a potentially unsustainable financial burden on the
 
government, the input subsidies, particularly for fertilizer, pesticides and
 
irrigation, are imposing considerable external costs in terms of
 
agricultural pollution and resource depletion. Some of these can be
 
considered user costs, in terms of the losses in future agricultural

productivity to the cultivator as a result of pesticide resistance, the
 
allocation of input investments for inappropriate use and any constraints
 
imposed by future scarcity (e.g., water). However, there are also
 
important, pure externality impacts as well. These include the effects on

human health, fishing activities and biological diversity of pesticide
 
misuse, Drobleas of groundwater contamination and eutrophication of surface
 
water from fertilizer runoff, and the diversion of scarce water supplies to
 
irrigation from other valuable uses (e.g., industrial purposes, fish ponds,

potable water). Concern about these types of environmental costs has
 
surrounded rice production in Indonesia for some time. It is imperative,

therefore, that as the government designs new programs for agricultural
 
diversification that these costs, represented in their full cross-sectoral
 
impacts, be properly analyzed and incorporated as part of the total costs of
 
any input subsidies. The sort of analysis required for these cross-sectoral
 
costs is briefly described in Chapter 4.
 

0 
Second, it is even questionable whether a production-led approach is
 

suitable for the diversity of agro-ecological systems that characterize
 
Indonesia's marginal lands, including converted forestlands. These lands

consist of poor-quality soils, with high levels of salinity, acidity and/or
 
erodibility. Favoring a mono-cropping pattern, or even attempting to
 
replicate a successful multiple-cropping pattern, under totally different
 
ecological conditions may prove economically unfeasible. For example,

although irrigated rice has had limited success on the better tidal
 
swamplands of Southern Kalimantan, a coconut-based farming system

supplemented by limited rice, livestock and fish pond production may be more
 
successful and widely applicable.L29 Similarly, on the critical uplands
 
of Java, USAID's Citanduy and Upland Agriculture and Conservation projects,

and the IBRD/FAO Solo project have all used different combinations of
 
agroforestry and integrated farming systems to combat severe soil erosion
 
problems and raise economic returns. In contrast, in Kota Bangun, East
 
Kalimantan, transmigrants are replicating the same soil erosion conditions
 
found on their native Java by converting upland forests to rainfed rice
 
production. Due to the poor soil quality and the persistence of alang-alang
 
infestation, the sustainability of these practices is even more .imited than
 



on the Javanese uplands. As discussed above, poor'so$i1quality, disease and
 
pest infestation may also prove a major constraint on mono-cultureestates
 
placed on converted forestland.
 

Third, existing secondary crop systems are extremely diverse and may
 
not always be appropriate. For example, a survey of the various cropping
 
patterns in certain districts of East Java for soybeqns, cassava, corn and
 
peanuts revealed the following mixture of systems:30/
 

Jamber: (wetlands): paddy-soybean-paddy or soybean or tobacco. 
Kediri: (wetlands): paddy-paddy-corn, paddy-corn/soybean-corn/soybean, 

corn-onion-corn-onion, sugarcane. 
(drylands): corn-corn-fallow, cassava/corn, corn-onion-corn, 

sugarcane. 
Tuban: (wetlands): paddy-peanuts, paddy-cassava/peanuts, 

paddy-paddy-peanuts. 
(drylands): peanuts-peanuts-fallow, corn-peanuts-fallow, 

peanuts-peanuts/cassava, corn/peanuts-peanuts-fallow. 
Malang (drylands): corn-cassava, cassava-fallow, peanuts-cassava. 

Note: - refers to the rotation of crops over the year, while / indicates an 
alternative crop in the rotation pattern (e.g., peanuts-peanuts/paddy
 
means that the first rotation is peanuts and the second either
 
peanuts or paddy).
 

Some of these cropping systems may be appropriate for the given
 
agro-ecological conditions of the region and the socio-economic needs of
 
farming households; others may not. The high rate of substitution among
 

these crops, however, may mean that an arbitrary policy decision to target
 
one or more crop for increased production may seriously dislocate any
 
appropriate system that does exist. Instead, a more desirable approach in
 
terms of improving incomes, employment and sustainability may be to adapt
 
agricultural development strategies to fit the type of cropping systems
 
already in existence.
 

Finally, failure to consider farming and cropping systems as the basis
 
for agricultural development strategies means that many traditional
 
agroforestry and home garden systems are not being adequately developed.
 
Support for these systems, however, would require a coordinated.
 
inter-departmental policy effort. Section 4.3 discusses some of the uplands
 
projects on Java that are beginning to take a more integrated approach to
 
rural development on marginal lands.
 

The need for agricultural diversification in Indonesia is
 
self-evident. In addition to'spreading the potential emploYment and income
 
gains of rural development, increased production of non-rice crops offers
 
more potential for post-harvesting domestic linkages with agricultural
 
processing and export markets. This -may be especially Important for
 
increasing on- and off-farm employment opportunities on Java. *he
 
sustainability of such an effort, however, depends crucially on the
 
government pursuing a more flexible approach than the production- led
 
policies it is currently advocatiug. A more integrated farming or cropping
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systems approach would require a greater investment in research, marketing
 
infrastructure and extension; nevertheless, this could at least be partly

financed by a reallocation of funds from the removal of pesticide subsidies,
 
a gradual removal of fertilizer subsidies, an effective system of water
 
charges (e.g., increased taxes on irrigated lands) and the removal.of credit

subsidies to sugarcane. Where necessary, greater inter-departmental
 
cooperation is required to ensure that adequate infrastructure, marketing

and processing facilities exist for such a systems-based approach. This was
 
one of the successful lessons of the rice strategy that has yet to be
 
incorporated in the agricultural diversification effort.
 

3.2 FORESTRY
 

As noted in the 1985 GOI/IIED review of forestry policy in Indonesia,
 
the problem of properly managing these natural resources stems less from
 
lack of funds than from a need to change both approaches to resource
 
utilization and fundamental attitudes. 
In the past, Indonesia's forests
 
have been regarded primarily as a reserve of land for conversion to other
 
uses and a storehouse of raw materials to be converted to ready cash, rather
 
than a valuable renewable resource and production system in their own right,

which could be managed for the sustained long-term production of a variety

of goods and services.2 1 / Changing this attitude is crucial if forestry

policy is to develop appropriate approaches to the management of production

forests including assigning and protecting conservation areas, establishing

plantations, and clearing land for other uses.
 

On paper, forest policy appears to be well-thought out. Indonesia's
 
144 million ha of forestland are divided into protection forests (21

percent), park and reserve forests (13 percent), limited production (21

percent), full production (24 percent) and conversion forest (21

percent).32/ Guidelines exist for Relective cutting on production forest,
 
and a reforestation fund exists for re-planting cut stands. 
Nature
 
conservation targets in Repelita IV (1984-89) include establishing 12
 
tourism forests, 10 nature reserves, and 16 protection forests._3 There
 
is also a significant regreening and reforestation program that aims to
 
rehabilitate and establish forests to protect critical watershed catchment
 
areas.
 

However,--fn practice, implementation of forestry policy has run into
 
-malrflifficulties. 
A major problem has been the lack of reliable data on
 
the actual utilization patterns of forestland. Only half of Indonesia's
 
production and conversion forests have been subject to aerial photo surveys,

preliminary ground surveys have covered only 70 million ha of forestry
 
areas, and only 0.2 percent of forestland has been intensively surveyed.

The result is that there is insufficient and uncertain information on forest
 
degradation, conversion and deforestation on which to base policy. What
 
information does exist from independent research conducted by donor
 
agencies, university research stations, private industry and provincial

authorities is neither well-coordinated nor analyzed for policymaking
 
purposes. 
In addition, decisions concerning forestry policy implementation
 
are invariably taken at the center, often without any refereuce to the
 
special forestry requirements of each province.
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As noted in Section 1.3, forestry products constitute the single most
 
important non-oil export for Indonesia, and represent roughly 12 percent of
 
total export earnings (Tables 2 and 3). The most significant policy change

with regard to production has been the 1980-83 phased ban on exports of
 
logs, which means that virtually all log production is now processed

domestically and exported as sawn timber, plywood and veneer. 
This policy

has been severely criticized by the World Bank for sacrificing valuable
 
short-run earnings in order to subsidize an inefficient and too rapid

expansion of processing capacity.34/ Nevertheless, in 1985 plywood export

industries employed over 597,000 workers, and other wood export industries
 
64,000 workers. Under favorable export policies and conditions, this could
 
expand to 991,000 and 91,000 workers, respectively, by 1995 .35
 

From a natural resource management perspective, the question is whether
 
value added processing will slow down the rate of timber extraction and thus
 
conserve a valuable resource for future exploitation. Official statistics
 
suggest that total log production peaked in 1979, before the ban, at around
 
25.3 million m3, and is now currently running at 15 million m3
 
p.a. 35/7 World Bank statistics based on industry figures, however,

indicate a peak log production level of 31.1 million m3 in 1978, which
 
compares with the 1984 level of 28.2 million m3 37/ Much of the decline
.
 
in log production over this period can also be attributed to depressed world
 
prices for all timber products, and therefore, is not necessarily indicative
 
of less exploitation due to the conversion to processing activities.
 

Nonetheless, with favorable export trends predicted, Indonesian log

production is now constrained solely by the capacity of domestic processing

industries. Existing installed capacity of the sawmill industry is 15.3
 

3
million m , and of the plywood industry 6 million m3.38/ Assuming a

54 percent conversion rate for sawn logs and a 43 percent rate for plywood,
this suggests a maximum annual demand for logs of 42 million m3 . These
 
conv sion rates are calculated from .h+e Actual versus log-equivalent 
production levels in 1984 for sawn logs and plywood.L_2 If, as suggested

by World Bank calculations, plywood production expands to 8 million m
 

3
p.a. by 1995, total log demand could reach 9Lmost 47 million m p.a.
 
Thus, such a rapid expansion of processing capacity may not aid the
 
conservation of Indonesia's valuable tropical timber.
 

Only 6.5 percent of timber production is from Java and consists mainly

of teak from old Dutch plantations. In contrast, the remaining 93.5 percent

produced from the Outer Islands is tropical hardwoods harvested from primary
 
rain forest Approximately 60.9 percent of timber production is from
 
Xaltmantano 0 On -the Outer Islands, timber extraction occurs on the 53.4
 
million ha of concessions, which represent 83 percent of Indonesia's total
 
production forest.L1 / Hence, whereas the major concern for Java is proper

maintenance and preservation of the existing plantations, for the Outer
 
Islands, the implementation of an appropriate reforestation program and
 
incentives for replanting on concessions are the major needs.
 

Although some concessionaires are following the government's selective
 
cutting guidelines, there are poor incentives for enrichment planting for
 
secondary forests or replanting clear-cut land. For one, although the
 
selective cutting policy is based on a 35-year regeneration cycle, the lease
 

http:forest.L1
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on forest concessions is for only 20 years. The timber companies thus have
 
no incentive to ensure the long-term regeneration of the logged forest;
 
instead, their optimal commercial policy is to log the primary forest within
 
the 20-year lease period, as market conditions and the costs of extracting

from more remote areas allow. In some instances, concessions have been
 
completely logged within five to ten years. In other cases, where the
 
selective cutting guidelines can be circumvented or where clear-cutting for
 
conversion occurs, logging of the premature secondary forest is also
 
optimal. Because over 80 percent ef these concessions are run by national
 
enterprises or Indonesian controlled joint ventures,42/ and because most
 
major concessionaires now own and operate processing facilities, such a
 
relatively short-term commitment to forest resources seems highly
 
inappropriate.
 

The current reforestation fund policy has also failed to induce timber
 
3
companies to replant their concessions. They have been paying $4 per m


of extracted timber into an escrow account managed by the government. The
 
companies are entitled to reclaim this money once they have replanted their
 
land. In practice, however, there is little incentive to do this. 
The
 
direct cost of replanting in 1980 was estimated to be t500/ha, yet if 
a
 
company has produced 45 m3/ha from selective cutting,±3/ it would
 
receive only t180/ha back from the fund. Clear cutting would have to yield

125 m3/ha just to cover the replanting costs, which do not include the
 
indirect costs of infrastructure and O&M of the plantation area. With such
 
relatively short-term leases and the high costs of replanting, the
 
concessionaires have very little motivation to reclaim their fund money and'
 
to invest from their own profits in long-term plantation operations.
 

Nevertheless, the reforestation fund is now estimated to be around $183
 
million (Rp. 300 billion). Frustrated with the lack of replanting by the
 
timber companies, the government is embarking on its own replanting schemes
 
and is considering using 3 million (Rp. 5 billion) from the fund to finance
 
third-party reforestatiou. The objective is to expand the current area of
 
timber estates from 2.2 million a to 6.2 million ha by the year 2000,

capable of yielding 90 million m p.a. of log production. Almost all
 
planting, however, is with fast-tr!turing softwood species. Although

undoubtedly such a policy would -ovide 
 an important boost to Indonesia's
 
pulp and paper industry, this mzkas little long-run economic sense because
 
Indonesia's comparative advantage in export markets lies in its hardwood
 
products. For example, Indonesia's hardwood plywood accounts for 70 percent

of the world market, and the country is now well-placed to cqpture
 
increasing shares of the sawn wood and shaped wood market.±4 / In
 
contrast, the world market for pulpwood is fairly elastic, as many species
 
are potential substitutes, and Indonesia would have to compete with expanded

capacity from the Soviet Union, Finland, Brazil and China.
 

Reliable estimates on how much of the standing stock of commercial
 
timber remains are not available. Assuming that in the future, demand for
 
logs will be at the current near-capacity level of 40 million m3 p.a.,*
 

* In fact, the original Repe4,a IV plan was to expand log production to 40.9
 
million mJ p.a by 1988/89.-, I If plywood production increases to 8
 

3
million m p.a. by 1995, actual log demend could reach 47 million m3 
p.a.
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and assuming the selective logging rate of 45 m3/ha, 889,000 ha of forests
 
will be logged each year. As a rough estimate, assume that half of the
 
concession area of 53.4 million ha has already been logged. This
 
suggests that in around 30 years, all of the concession areas will be
 
selectively logged once over. Using the government assumption of a 35-year

regeneration cycle, the secondary forests will not be ready for loggthg, and
 
will in any case, probably yield less timber. If the renegeration cycle is,

longer, which is highly likely, this problem will be even more acute. Thus,
 
without a serious commitment to renewing its hardwood timberstands through
 
(preferably) enrichment planting and with the current high capacity-demand
 
for log production, Indonesia could eventually face severe depletion of its
 
valuable hardwood production forests. If properly managed, these forests
 
could instead yield continual export earnings over the long run.
 

Failure to manage forests properly, combined with overexploitation, may
 
cause considerable problems of erosion and disruptions to hydrological
 
cycles (Annex 3). This may have severe repercussions for neighboring
 
economic activities, such as agriculture and fishing, and for human
 
settlements.
 

Other government activites are also clearly impinging on Indonesia's
 
forests. For example, around 3.3 million ha of Outer Island forest area
 
will be lost during Repelita IV (1984-89) from planned transmigration
 
schemes 46, Another 5-10 percent will be *ost from illegal logging
 
activities, much of which is conducted on a formal contract basis. 
Close to
 
one million families in shifting cultivation are using around 7.3 million
 
ha, which is around 10 percent of the total forest area in Kalimantan,
 
Sulawesi and Nusa Tenggara.47/ On Java, two-thirds of the 3 million ha of
 
forest is classified for production, yet there are severe encroachment
 
problems by cultivators and illegal harvestors. 8/ The situation is
 
aggravated by the failure to properly maintain and operate existing
 
plantation stocks.
 

Indonesia's minor forest products industry earned $154 million from
 
exports in 1985, approximately 12 percent of Indonesia's total forest
 
product export earnings.49/ Rattan, Indonesia's most important non-wood
 
forest product, supplies about 90 percent of the world market, and currently
 
earns export earnings of $80 million. The recent ban on raw rattan exports
 
is intended to boost production, employment and exports for the
 
labor-intensive rattan furniture industry. The value added export earnings
 
from rattan furniture could be as high as 4270 million.50/ Most economic
 
activity surrounding minor forest products, particularly harvesting, is
 
extremely informal. Very little is known about the size of this activity,
 
its employment implications or its investment needs. From a forest resource
 
management perspective, there is insufficient assessment of how this
 
industry's use of the resource impinges on other activities in forest areas,
 
including conversion to other uses.
 

In sum, there is significant competition for the use of Indonesia's
 
remaining forest resources on both the Outer and Inner Islands. Moreover,
 
as economic development proceeds on the Outer Islands, more land will be
 
utilized for industry, human settlements, oil, natural gas and mining
 

http:million.50
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activities. A greater policy effort needs to be made in assessing the
 
implications for managing this extremely important economic resource and
 
planning the optimal allocation of forest area among competing uses.
 
Although the Ministry of Forestry has clear responsibility for managing
 
these resources, cooperation with other sectoral miuistries and overall
 
policy coordination from Bappenas (the National Planning Board) is
 
essential. In addition, implementation of a more coherent forestry policy

could be made more effective at the provincial level, where it may be easier
 
to both monitor and control the various agents exploiting forestlands.
 

A major concern for the current ad hoc approach to forestry policy is
 
that it may fail in its intention to protect irreplacable preservation areas
 
that are crucial to maintaining biological diversity. With the recent
 
budget cuts, the Ministry of Forestry does not have sufficient human
 
resources to police, protect and maintain these areas. A crucial policy
 
dilemma is how to develop adequate incentives to control incursions in
 
protected forests from agricultural conversion and illegal logging. One
 
possibility may be the design of buffer zones around national parks, which
 
seems to be successful at the Dumoga National Park.51/ More research,
 
staff and training resources need to be devoted to tackling this problem.
 
It is crucial that policymakers realize that these preservation and
 
conservation areas represent a high option value, and that their destruction
 
would mean the irrevocable loss of unique and potentially valuable sources
 
of biological diversity.
 

Another important aspect of Indonesian forestry policy is the Greening
 
and Reforestation program for critical lands in 36 of Indonesia's priority

Vatershed management areas. In 1984/85, 471,390 ha were either reforested
 
or afforested, as were an additional 165,060 ha in 1985/86 h.owever, this
 
represents only 6 percent of the total critical land area.-2/ A major

drawback of this program is that it subsidizes farmers to plant trees, yet
 
because the area planted often competes with food crop production, there
 
appears to be little incentive for farmers to maintain the seedlings. In
 
many instances, cultivators will uproot the trees if economic returns or
 
subsistence needs require expanded crop production. Again, what is required
 
is a more integrated farming system approach to critical lands development,

balancing the short-term E!.6;iistenceand income needs of fanning households
 
with the more long-run goa .:soil conservation and watershed protection.
 

Cooperation among different sectoral ministries, particularly
 
Agriculture and Forestry, is essential if innovative policy approaches, such
 
as the development of social forestry and agroforestry systems, are to be
 
successful in Indonesia. Such approaches may be essential for enabling

tribal peoples to be involved in the gains from forestry development and for
 
ensuring appropriate protection of critical lands.
 

To summarize, the actual costs of current patterns of forest
 
utilization, including the prices paid for forest products, do not reflect
 
the true cot of exploiting Indonesia's forest resources, especially its
 
primary tropical forests, as an economic asset. Because the depletion of
 
this forest stock through timber extraction, deforestation and forest
 
degradation is not being matched by natural growth, reforestation and
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afforestation, this valuable capital stock is effectively depreciating in
 
value. A major research effort is now bein made to calculate this
 
depreciation cost of net forest depletion;.... / nevertheless, as noted
 
above, the accuracy of such essential analyses will require vast
 
improvements in current inventories and monitoring of forest utilization
 
activities. In addition, because timber estate reforestation is dominated
 
by lower-value softwood species, the value of the capital stock will decline
 
as a result of this qualitative change. Finally, the true value of the
 
forest stock must include not only its own productive value as a commodity

but also its value in supporting other economic activities dependent on its
 
existence (e.g., husbandry of minor forest products, traditional shifting

cultivation), other economic values (e.g., the option and existence values
 
of preserving biological diversity, microclimatic functions) and favorable
 
cross-sectoral impacts on, say, neighboring agricultural activity (e.g.,
 
maintenance of soil fertility and cohesion, hydrological cycles). Together,

these values represent the true opportunity cost of forest depeletion.
 
Proper analysis of these values would indicate the true value of appropriate
 
policies to manage the utilization of the existing stock and the proper

regeneration of tropical hardwood species and natural forestland. The fact
 
that Indonesia's forests are not currently being adequately managed, nor are
 
sufficient funds being invested in research and development to regenerate

the tropical hardwood forest, would suggest that the resource is still being

seriously undervalued.
 

3.3 FISHERIES
 

The overriding government policy for the fishing sector is to increase
 
production, especially of shrimp, tuna and other commercial species.
 
Several factors influence this policy. First, fish products, especially
 
shrimp, are an important source of non-oil export earnings (Table 3).

Although the fishing sector accounts for less than 2 percent of GDP, it
 
contributes more than 5 percent to non-oil exports.541 Second, due to
 
population growth arid the high per capita consumption of fish products, by
 
the year 2000 domestic demand is anticipated to increase to 2.4 million
 
tons.55/ Current fish production, although at an all-time high, is only
 
2.5 million tons.5l/ Third, increased fish production is seen as the most
 
expedient way of raising the incomes and employment prospects of the 2.2
 
million fishing households and several hundred thousand proc ssing,
 
transporting and retailing workers involved in the sector.57/
 

The capacity to increase production is expected to come from shrimp
 
tambak (brackishwater ponds), freshwater fish ponds, cage culture in lakes,
 
estuaries and nearshore waters, and paddy-cum-fish production. At the
 
moment, however, the government is concentrating on the economically

valuable shrimp and tuna industries. The ban on shrimp trawling initiated
 
over 1980-83 has meant that increased output must now mainly come from
 
small-scale marine fishermen and tambak. Through credit subsidies, the
 
government is encouraging the expansion of shrimp ponds. Tambak production

increased from 22,000 tons in 1977-79 to 29,000 tons in 191T =-, and could
 
be as high as 162-178 thousand tons by 1995. There are currently about
 
212,000 ha of brackishwater ponds.58/ Tuna fishing and processing are
 
also being promoted through the encouragement of private sector investment.
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The major natural resource management concern is that increased fish
 
production and harvesting may be proceeding too fast and will lead to future
 
problems of overfishing and coastal degradation. For example, the area of
 
tambak production has been expanding at the rate of 8-10 percent p.a., yet
 
overall yields are only rising around 1 percent per year. The expansion of
 
tambak area has been so rapid that average yields per hectare are beigo/
 
Towerd or held back by the addition of less productive shrimp ponds.-

In addition, many of the natural breeding grounds of shrimp in coastal areas
 
and mangrove swamps are being destroyed by tambak extensification. There
 
are also indications that one impact of the government's credit subsidies
 
has been to increase the size of tambak holdings - in some cases, to 50 ha
 
or more. Regardless of the impact of yields, such larger holdings are
 
extremely profitable because tambak produce high-priced giant tiger prawns.
 
In contrast, there are currently severe obstacles to intensifying.tambak
 
production. Despite a strong demand for giant tiger prawn larvae for
 
stocking purposes, the technical problems surrounding the establishment of
 
larvae hatcheries have yet to be solved. At the same time, investment for
 
research into tambak intensification and appropriate management, such as the
 
work conducted at the Institute for Coastal Aquacultural Research, is
 
receiving a low priority.
 

Other forms of aquaculture may be more employment inducing than tambak
 
production. For example, a 1 million rupiah increase in rice-cum-fisX
 
production could yield 396 days of employment as compared to 139 days for
 
cage production and 40 days for tambak. Currently, rice with fish
 
production is being pgacticed on approximately 1.2 percent of Indonesia's
 
total wetland area.6 Significant problems, such as the impact of
 
pesticide use, improvements in production efficiency and management of water
 
supplies, need to be solved before this system can improve its potential.
 

With marine and coastal fisheries, there is the continual threat of
 
overfishing, as well as problems with coastal pollution and waste
 
discharges, oil spills and sedimentation from soil erosion.
 
Overexploitation of reef fisheries may cause stocks to decline to such low
 
levels that explosives and poisons may be used as a last harvesting resort,
 
accelerating the destruction of additional reefs. 61/ Other problems of
 
overharvesting may result from the use of motorized vessels by fishermen to
 
increase their area of fishing. In general, the lack of knowledge of fish
 
stocks, breeding patterns and harvesting rates, as well as a lack of
 
coordinated control and management of fishing activities, is a critical
 
constraint on appropriate resource management.
 

3.4 INDUSTRY
 

Industrial expansion of heavy, intermediate and agricultural processing
 
capabilities will continue to be important for Indonesia's economic
 
development. With this continued growth, however, there will also arise
 
problems of managing effluent discharges, particularly hazardous waste,
 
water supply management and location.
 

Current industrial policy has no provisions to control industrial
 
effluent discharges at point sources through regulation, pollution charges,
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damage suits and similar measures. ±n auaiion, marerla costs are kept
 
artificially low relative to other production costs and the price of final
 
products through distortions in taxes, tariffs and import restrictions.
 
This has created an incentive system biased against materials conservation
and recycling, encouraging waste and pollution. 21 Although a policy to
 

manage and build sites for hazardous waste disposal is emerging, therd is no
 
attempt to control the production of these wastes through levying taxes on
 
chemical intermediate and heavy metal industries. In addition, the
 
encouragement of import-substituting industries, the location of government

and financial activities in Jakarta, and the centralization of governmental
 
revenues has led to a concentration of both industries generating toxic and
 
hazardous wastes and urban population densities in the Jakarta bay area. A
 
more appropriate locational policy would be to use tax incentives to
 
relocate some major heavy industries away from this area to less populated
 
and ecologically fragile areas, although there would undoubtedly be
 
increased administrative, financial and transport costs from doing this.
 

A major concern, particularly on Java, is the impact of increased
 
demand for water resources by industrial development. This may have a
 
significant impact on scarce ground and surface water supplies. Water
 
pollution generated by industry will also affect the quality of these
 
supplies. The competition among the various uses of scarce water resources
 
will be discussed further in the next section.
 

4. CROSS-SECTORAL IMPACTS 

Environmental degradation and its impacts are rarely confined to one
 
set of economic activities; instead, because natural resource systems and
 
ecological functions are invariably interrelated, the uncontrolled
 
environmental degradation generated by one pattern of economic activity will
 
not only tend to feed back through natural processes and interrelationships
 
to affect this activity but will also "cross over" to impair others. These
 
cross-sectoral impacts, or externalities, are often pervasive in developing
 
countries such as Indonesia where economic development depends on the
 
successful and sustainable exploitation of the natural resource base.
 
Moreover, cross-sectoral environmental impacts are characteristic of both
 
areas with high densities of population and economic activity, such as on
 
Java, and areas with harsh environmental conditions and poor quality land,
 
such as the Outer Islands.
 

The failure to take into account cross-sectoral environmental impacts
 
in the design of economic policy can mean the formulation of inappropriate
 
goals and investment programs. Often laudable objectives, such as the
 
raising of poor people's incomes and access to employment, can produce the
 
opposite effects if there is a failure to assess what impacts a project or
 
program will have in terms of user and externality costs. Proper economic
 
analysis of cross-sectoral impacts, preferably at the micro-level where
 
these effects are particularly manifest, is essential to the design and
 
implementation of policies, programs and projects that can raise people's
 
incomes and employment prospects through the sustainable use of natural
 
resources.
 



1-27 

General economic and environmental linkages (Section 4.1), specific
 
examples of linkages in Indonesia (Section 4.2), and watershed management
 
(Section 4.3) are discussed below.
 

4.1 GENERAL ECONOMIC-ENVIRONMENTAL LINKAGES
 

As Figure 1 illustrates, the general economic-environmental linkages
 
giving rise to cross-sectoral problems of natural resource degradation are
 
often very complex. Problems such as deforestation do not just happen but
 
can be traced back to the industrial, agricultural and fuelwood demands of a
 
growing population. At the same time, the economic costs associated with
 
deforestation do not stop with the loss of a potential commercially
 
exploitable stock; they also include the disruptions to agricultural
 
productivity from soil fertility loss, erosion and hydrological impacts; the
 
health effects of disruptions to water supply, potability and disaster
 
magnification; and the loss of other valuable functions, such as the
 
maintenance of biological diversity, air quality and the microclimate.
 
Together, these would represent the true costs of economic activities
 
leading to deforestation and should be incorporated in any economic analysis

of these activities.
 

As noted in the previous section, many of Indonesia's key sectoral
 
policies do not provide the appropriate incentives for sustainable natural
 
resource management, precisely because the externality costs of
 
cross-sectoral impacts are either not properly assessed or are completely
 
ignored. In some cases, such as pesticide subsidies, the implemented policy
 
exacerbates these costs. The alleviation of cross-sectoral impacts requires
 
a coordinated sectoral policy effort to deal with the diversity and
 
pervasiveness of the problem. In Indonesia, this is particularly the case
 
with the critical uplands and the allocation of scarce water supplies among
 
competing uses. The rest of this section will focus on these problems,

using the example of pesticide and other input subsidies to illustrate the
 
kind of economic analysis required to analyze cross-sectoral impacts.
 

4.2 SPECIFIC LINKAGES IN INDONESIA
 

Figure 2 illustrates the specific economic-environmental linkages
 
associated with Indonesia's upland erosion problems. As noted above, 36
 
watershed areas in Indonesia, totalling 10.4 million ha, are classified as
 
having critical lands within their boundaries. On Java, the area of
 
critical upland is increasing at the rate of 1-2 percent p.a. and now totals
 
over 2 million ha, approximately one third of Java's cultivated uplands.
 
With population densities in these areas averaging 700-900 people per sq km,
 
with holdings averaging 0.4 ha or less, with 30 percent of the population

being landless, and with yields for upland rice and torn averaging 0.5-1.0
 
tons/ha, the general pattern is one of poor, predominantly subsistence
 
households seeking to increase their immediate basic food requirements by
 
using inappropriate cropping patterns that result in htgh soil erosion
 
levels from their rainfed lands. In addition, signifiant erosion problems
 
are caused by absentee and better-off farm owners culti-\,ating highly

profitable crops, such as vegetables, that cause soil erosion on their steep
 
lands, and by the failure to manage state-owned tree plavtations properly,
 



Figure 1. General Ec'nomic-Environmental Linkages
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particularly in preventing illegal fuelwood collection and agricultural'
 
conversion. Estimated sedime tation rates of rivers in Java from erosion
 
vary from 10-40 tons/ha/yr.637 

As Figure 2 shows, the direct user cost of upland erosion is the loss
 
of agricultural output to upland farmers. Reliable estimates on the
 
resulting loss in farmers' income are not available. Based on the
 
government's Greening and Reforestation program (P3RPDAS), farmers' incomes
 
could increase from Rp. 64,000 to Rp. 320,000 per ha from soil conservation
 
measures. Given an estimated 903,092 ha of critical upland farming area on
 
Java, a rough estimate of the loss in farmers' incomes from the6filure to
 
control soil erosion is Rp. 231.2 billion ($139.8 million) p.a.-

Although these user costs are significant, greater still are the externality
 
impacts of the disruption of water resources in the lowlands from erosion
 
runoff and sedimentation. These latter costs would include the disruption
 
of irrigation, dams and water systems and supply, the losses to agriculture,

aquaculture and fishing in the lowlands, the disruption of estuarine and
 
coastal fisheries, the losses from diminished navigation and hydropower, and
 
any magnification of natural disasters.
 

The uplands erosion problem, therefore, is part of the overall problem

of water resources management. Any disruption to lowland water resources
 
from upland erosion will inevitably induce greater costs in the allocation
 
of Indonesia's already scarce water supplies. As Indonesia's population and
 
economy continue to expand, water demands for various competing uses
 
(drinking water and other residential uses, irrigation, aquaculture,
 
industrial processing, power generation, recreation, transportation and
 
waste disposal) will also increase. For example, in the densely populated
 
and fast-developing Jakarta-Puncak corridor, industrial and domestic demand
 
for water in urban areas is anticipated to rise from 450 million m3 p.a.

currently to around 2,100 million m3 p.a. by the year 2000, and water
 
needs for irrigation and agriculture will rise from 2,800 to 4,600 million
 
3
m p.a. Overall, demand for water is expected to double by the year


2000. This supply will have to be met by the surface water generated in
 
West Java's water catchment areas and 3,000 deep wells extracting 30 million
 
m3 of groundwater each year. Already, there are water quality problems

from the presence of nondegradable organic chemical compounds and heavy

metals, agrochemicals, seawater infiltration and sewage in these water
 

/

supplies.L.


A major economic problem facing the proper management of Indonesia's
 
scarce water supplies and water catchment areas is that most of the
 
important users of these supplies are not paying anything close to the true
 
cost of obtaining them. These costs not only include the annualized capital

and operation and maintenance costs of supplying water for a particular

sectoral use but also any cross-sectoral impacts on other uses from any

diminished availability and quality of total supplies. Against this must be
 
weighed the extreme administrative difficulty and costs of designing an
 
efficient and equitable system of water metering and charges. Some users,
 
such as middle and upper class residences, industries and commercial
 
enterprises, are being charged water rates, but most other domestic and
 
informal economic users are not (Annex 3). A major dilemma will be to weigh
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the costs and benefits of charging higher water rates for irrigation, which
 
is the largest use of water on Java (Section 3.1). In general, the
 
integrated river basin planning strategy currently being promoted by some
 
elements of the government is the best approach for dealing with the problem
 
of allocating scarce water resources, but unless the economic costs of
 
current water allocation patterns are effectively analyzed and dealt with,
 
scarcity of water supplies will be a persistent constraint.
 

Inappropriate irrigation and other water use subsidies illustrate the
 
general need to take into account potential user and externality costs when
 
designing input subsidy policies. For example, the cross-sectoral impacts
 
of the Indonesian government's pesticide subsidy are now well recognized

(Section 3.1 and Annex 3). These include pest resistance and reversion to
 
less productive varieties in response to repeated pest attacks, which result
 
in decreased crop production, pesticide runoff, agrochemical industrial
 
pollution, and the inappropriate stockpiling and handling of pesticides,
 
which in turn can lead to human health problems, contamination of food and
 
water supplies, and the disruption of other agricultural and fishing
 
activities (Figure 3).
 

As the recent Indonesian experience shows, just the user costs of
 
inappropriate pesticide use and application can be quite high. For example,
 
in 1986/87, an estimated 50-60,000 ha of irrigated rice were lost to a new
 
outbreak of the brown planthopper. At prevailing world prices, the
 
corresponding loss of 1 million tons of rice meant an estimated cost of $180
 
million. In addition, 35 percent of the total harvested rice area was
 
converted to the more resistant but less productive IR-36 variety. The
 
resulting 10-15 percent decline in yields meant another loss of about 1.2
 
million tons, or approximately $210 million. Given these direct user costs
 
and the known but unquantified external costs of the pesticide subsidy
 
policy, it is not surprising that the government is finally considering
 
abandoning this policy in favor of a more integrated pest management
 
approach. The cross-sectoral impacts of other input subsidy policies, e.g.,
 
fertilizers in agriculture, credit in sugar and tambak expansion, need to be
 
examined.
 

4.3 WATERSHED MANAGEMENT: THE LESSONS LEARNED
 

The Indonesian government, with assistance from the FAO, World Bank and
 
USAID, has gained considerable experience in its attempts to stabilize the
 
upper watersheds of Java. It is generally recognized that the lessons
 
learned from these individual projects and programs will be invaluable in
 
tackling the vast critical uplands problem throughout Java and the rest of
 
Indonesia and for developing an integrated river basin planning approach to
 
watershed management. Because this is a crucial area of USAID interest, it
 
may be useful to summarize some of the principal lessons learned for the
 
economics of natural resource management from past upland watershed
 
management projects.
 

/'
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Figure 3. Subsidies and Inappropriate Use of Pesticides
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First, these projects have demonstrated, through a combination of bench
 
terracing, intensive food crop and forage/livestock production on slopes of
 
around 50 percent or less, and the establishment of fuelwood, cash tree crop

and forage/livestock systems on slopes greater than 50 percent, that upland

farming households' incomes, employment and productivity can be raised. For
 
example, for the model farms and expansion areas of the GOI/USAID Citanduy

II project, on average, the value of production (crop yields x market price)

increased from Rp. 136,000 to Rp. 446,000 per ha, labor use increased from
 
860 to 1,774 hours per ha, and labor productivity increased from Rp. 158 to
 
Rp. 216 per ha.6 6/ In general, across the Citanduy II project, Upper Solo
 
River Basin Project, and Yogyakarta Rural Development Project, the
 
combination of bench terracing and new cropping patterns has the capacity to
 
absorb two to three times as much labor/ha/year, generate two to three times
 
as high a daily wage and provide a net income five to six times above the
 
farmers' previous crop income.61/
 

Despite these impressive accomplishments, it is clear that the main
 
objective of upper watershed development projects has been increase the
 
productivity of upland farmers and to reduce soil erosion. 
These projects

by and large do not deal directly with the major cross-sectoral impacts

outlined above. Amelioration of these impacts is assumed to follow from the
 
control of erosion in the uplands, yet few studies have been conducted to
 
test this hypothesis and to calculate the economic benefits that accrue to
 
lowland populations. If such benefits are occurring, they should be used to
 
calculate the appropriate levels of input and labor subsidies required at
 
the upland project sites, as this would mean that some of the benefits from
 
improved upland soil conservation are being captured by others not sharing

in the cost. In addition, such information should be used to improve the
 
coordination of soil conservation and sedimentation control measures
 
throughout the watershed catchment. For example, it has been pointed out
 
that although check dams serve to facilitate flood control and reduce
 
siltation of the lowland irrigation network, there has often been little
 
attention paid to constructing major terracing and/or initiating regreening

activities to extend the useful life of the dams or to provide adequate soil
 
stabilization by the time the dams were projected to silt up.68/ If
 
upland watershed management efforts are to be used as the basis for an
 
entire watershed management approach, then the lowland cross-sectoral
 
impacts of upland erosion will need to receive greater attention.
 

Even in concentrating on uplands soil conservation problems, uplands

watershed management projects tend to focus on only one economic farming
 
group: owner-operator farming households on private land. Absentee
 
landholdings under tenant farmers, the landless, relatively prosperous

farmholdings and public lands all either tend to be excluded or do not
 
participate because of insufficient incentive, yet their contribution to
 
soil erosion problems may be significant. For example, public lands, which
 
often are or were once forested, are frequently severely degraded as poor

and often landless people use these areas to plant food crops and collect
 
fuelwood. Tenant farmers sometimes cultivate the steep slopes owned by

absentee landlords, yet the farmers' insecure land tenure and harvesting

rights mean they have little incentive to engage in soil conservation
 
measures or to plant tree crops. In general, farmers completely dependent
 

http:income.61
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on a small area of steeply sloping land, with no alternative cropland or 
employment opportunities, cannot afford the three-year wait from planting 
tree crops on this land.69/ In contrast, results from Citanduy II 
indicate that before terracing began, farmers who did not participate in the 
project tended to have greater returns per hectare than participants. In 
Cibahayu, non-participants still had higher incomes than particip&ats'who
build terraces. 7 0 / This would suggest that farmers who profitably exploit 
erodible crops, e.g., vegetable production on steep slopes, have little 
economic incentive to participate in soil conservation projects as currently
 
designed. Finally, studies of the role of women as managers of tree crops
 
or as collectors of fodder and of how off-farm activities by households
 
affect agricultural decision-making would greatly assist programs.71/
 

Finally, given the large proportion of landless or near-landless, high
 
population densities and population growth in Indonesia, any watershed
 
development projects, whether for entire river basins or for just the
 
uplands, must-include or be complemented by investment programs to improve

off-farm employment activities. To be economically sustainable, these
 
activities should be designed to complement agricultural development

efforts, and should include public works projects to improve transportation
 
and checkdams, processing and marketing facilities for agricultural produce,
 
commercial charcoal, wood and even furniture cottage industries from any
 
tree crop surplus, and small-scale manufacturing of agricultural tools and
 
similar products. 72/ Subsidizing such an investment package could
 
probably be justified in terms of the resource sustainability, income and
 
employment benefits of ameliorating the cross-sectoral impacts of watershed
 
soil erosion.
 

5. IMPLICATIONS FOR NATURAL RESOURCES-MANAGEMENT
 

For natural resources management policies to be effective in Indonesia,
 
there are two overriding needs:
 

1. 	 There is a need for substantive and extensive analysis on the natural
 
resource implications of various macroeconomic, trade and sectoral
 
policies:
 

Given the increasing population pressure and economic demands on
 
Indonesia's natural resource base, problems arising from
 
environmental and natural resource degradation will continue to act
 
as a constraint on the successful implementation of economic
 
development policies. Alternative policy options that explicitly
 
take these resource constraints into account need to be formulated
 
and analyzed. Both the Indonesian government and donor agencies
 
investing in Indonesia need to be capable of contributing to this
 
policymaking debate.
 

Because macroeconomic, trade and sectoral policies influence and
 

constrain what is possible to accomplish at the program or project
 
level, it is essential for successful donor activity that analyses
 
are conducted of the natural resource management implications of
 
these policies.
 

http:products.72
http:programs.71
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2. 	At the micro level, there is a need for more analysis of the economic
 
costs of environmental impacts:
 

0 Micro-level analysis of natural resource allocation decisions at the
 

village or farmer level is needed in order to design appropriAte
 
policies and investment programs for natural resources management.
 

0 Such micro-level analysis is also important for monitoring the
 
impacts of policy decisions and investment programs at the village

and household levels. Although some of this information is
 
sometimes available from research stations, independent, project and
 
provincial studies, it needs to be coordinated and reviewed
 
consistently at the national level to be useful for national policy

and investment decisions.
 

In general, natural resource management in Indonesia will only be
 
effective if sustainable natural resource use becomes an overriding policy

objective and economic strategy for development. Emphasizing such a
 
priority should expedite the intersectoral cooperation necessary to overcome
 
some of the natural resource management constraints outlined in this report.
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1. INTRODUCTION
 

The principal institutional issue -innatural resources and
 
environmental management facing Indonesia and most other developing
 
countries is the urgent need to reorient the development process from one of
 
concentration on economic growth alone towards a sustainable development
 
path. This entails greater emphasis on issues of social equity, wider
 
participation in the management of the economy and in socio-political
 
processes, and structural changes in natural resources and environmental
 
management. This annex examines the structure and processes of Indonesia's
 
institutional development, with particular attention given to the
 
environment and natural resources, in order to identify the problems and the
 
changes needed to move towards a sustainable development path.
 

Because AID deals primarily with the Government of Indonesia (GOI), the
 
principal focus of this annex is on government institutions and practices.
 
The institutions involved in the management of the environment and natural
 
resources range far beyond the government, however. Within particular
 
environments, natural resources are managed primarily by households and
 
villages operating within social institutions such as customary law, kinship
 
and patron/client relations, as well as through private individuals' 
rational decision processes on subsistence and profit. In addition, the 
government's management and control of natural resources is much less 
effective than its legal regulatory apparatus and program activities would 
suggest because of the problem of widely varying levels of socio-economic 
development, differing resource management practices, geographic dispersion, 
ecological variation throughout the nation, and low levels of trained 
personnel and researchers. This regulatory problem is exacerbated by the 
inherently dispersed and decentralized nature of natural resource and 
environmental management and environmental impacts arising from the 
development process. Thus, the larger societal and physical context for 
environmental and natural resources management in Indonesia must always be 
kept in mind. 

The main topics discussed in this section are:
 

O 	 the formal governmental apparatus and its working relationships in
 
the area of natural resource and environmental management and laws
 
and regulations (Chapters 2, 3, and 4);
 

o 	 the relationship between government and the private sector,
 

including foreign non-government organizations (Chapter 5); and
 

O 	 the research and development institutions that crucially affect the
 

parameters within which the development process occurs (Chapter 6).
 



2-2
 

2. GOVERNMENT S2'RUCTURES AND PROCESSES
 
IN NATURAL RESOURCES MANAGEMENT AND THE ENVIRONMENT
 

2.1 GENERAL CHARACTERISTICS AND TRENDS IN INSTITUTIONAL DEVELOPMENT
 

The management of natural resources and the environment by the GOI is

both centralized and dispersed. It is centralized in that it follows the
indicative national five-year development plans (Repelita) and Guidelines of
 
State Policy laid down by the People's Representative Council and

interpreted by the President. 
In addition, sectoral or departmental

strategy and policy formulation, and especially financial resources and
budgets, remain firmly located in Jakarta, despite a policy of gradual

decentralization that has been in effect for the last ten years. 
Natural
 resource and environmental management is dispersed in that resource use and
 
environmental impacts are primarily local and regional. 
In addition,

responsibility for these matters lies with a large number of line
 
ministries, which operate down to the local level, and through specialized
agencies and the public (through 'self-reliant institutions* and other

non-governmental organizations).
 

The structure and behavior of Indonesian government institutions in
natural resource and environmental management have been crucially influenced

by the nation's political-economic history and its geo-political situation.
 
The principal influences can only be summarized here. 
They are as follows:
 

" The archipelagic nature of the country with its formidable
 
communications, logistics and political control problems.
 

" A long pre-Independence history, during which political and economic
 
structures and behavior were formed. 
These structures were
 
simultaneously feudal, bureaucratic and colonial in nature. 
The

classic institutional paradigm was the dual economy. 
Though

different in form in the Inner and Outer Islands, dualism consisted
 
of a large subsistence agriculture system on the one hand and a

semi-modern export commodity extraction system on the other.
 
Political and administrative institutions were geared to controlling

the extraction of both food crop and export commodity surpluses for
 
the Indonesian elite and Dutch cities.
 

" 	The early post-Independence era (Old Order) from 1945 to 1966 was
 
highly unstable politically. By the early 1960s, the government had
lost strategic control over many of its own departments and state
 
enterprises. 
As 	the economy became increasingly disarticulated,

both nationally and internationally, the political system

degenerated towards anarchy.
 

" 
The post 1966 (New Order) period has seen a gradual reassertion of
 
control over government institutions as well as the rest of society,
with prominent roles played by the military and technocrats in
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deciding national policy. The country has become systematically

de-politicized and much more articulated within the international
 
capitalist economy.
 

This greatly simplified summary of Indonesian political-economic
 
development suggests several possible institutional threads related to
 
natural resource and environmental management. First, natural resources are
 
still largely perceived as an important means of generating national income
 
for distribution to other economic sectors. In this respect, the
 
income-commodity flows are largely from the Outer Islands to Jakarta and
 
thence mostly to Java. Outer Island resentment of these flows occasionally
 
surfaces, as in Aceh, for example. Second, control over the disposition of
 
natural resources, their regulation, exploitation and management is vested
 
with the national government, even if actual production activities often
 
involve foreign and domestic private enterprises and smallholder producers.
 
Third, Indonesia's recent history of political instability and its
 
long-standing political culture of hierarchical and centralized control of
 
the economy militate against the development of long-term sustainable,
 
decentralized and participatory management of resources in many sectors. At
 
the same time, this lack of public participation and continued centralized
 
control over natural resource management have facilitated the development of
 
private and parastatal monopolies and private penetration of national
 
resources management in a number of sectors, which weakens the development
 
of rational institutional management.l/
 

In summary, the government sector is very large and pervasive in
 
Indonesian society. It is still Otop-down" in its attitudes to
 
socio-economic development. It is dominated by a relatively small, elite
 
whose political motif remains a pre-occupation with political security and
 
control, including central control of the natural resource patrimony.
 
Potential conflicts are often resolved informally and through concensual
 
processes by high-level managers, but this does not necessarily strengthen
 
institutional management procedures. The Indonesian political elite is
 
generally aware of the problems and contradictions discussed above, but at
 
times has difficulty in developing appropriate institutional responses to
 
them.
 

2.2 THE ROLE OF FOREIGN DONORS IN INSTITUTIONAL DEVELOPMENT
 

During the New Order period, the role of foreign institutions in
 
assisting the process of government institutional development in almost
 
every sector has been very prominent. Both multilateral and bilateral
 
donors have been important in shaping economic policy and institutional
 
capabilities and structures.
 

The most important donor activities related to Indonesian government
 
institutional development have been and continue to be in the areas of
 
policy dialogue, especially in the economic and financial spheres, sectoral
 
and inter-sectoral aid flows and investments (e.g., population control,
 
resource management, physical and social infrastructural development),
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personnel and procedural development, and research. In other words, foreign

donors are widely and deeply involved in the development process of the
 
country and have tremendous potential to influence many strategic aspects of
 
natural resources management.
 

2.3 	ANALYSIS OF THE SECTORAL APPROACH TO NATURAL RESOURCES AND
 
ENVIRONMENTAL MANAGEMENT
 

Natural resource and environmental management is dispersed over a large
 
number of government ministries and specialized agencies in Indonesia
 
(Table 1). The strategic policies and programs of these ministries are set
 
by the Guidelines of State Policy, but more importantly, by the Office of
 
the President in coordination with the National Planning Board and the
 
Development and Economic Policy Cabinets. General supervision and
 
coordination of governmental and non-governmental policies and programs in
 
human and natural resource management and the environment are entrusted to
 
the State Ministry of Population and the Environment (Kependudukan dan
 
Lingkungan Hidup or KLH). See Table 2 for a breakdown of KLH's internal
 
organization. The detailed formulation of guidelines and implementation of
 
environmental management are the responsibilities of each technical ministry
 
and agency.
 

The potential advantages of this dispersed approach to natural resource
 
and environmental management are that:
 

internal integration and coordination of ministry policies, programs
 
and impacts on natural resources and the enviro.iment are facilitated
 
and addressed at all phases of a line ministry's activities, from
 
program design to monitoring and feedback;
 

" the necessity for a parallel and competing bureaucracy dealing with
 
the same topics and hence risking conflicts of mandates and
 
dispersion of scarce personnel and budgetary resources is avoided;
 

o 
 the burden of dealing with natural resources and environmental
 
impacts at the regional and local level, where they occur,
 
especially information flows and prompt mitigation, is simplified
 
through the vertical integration of line ministries.
 

The disadvantages of this institutional approach include the following:
 

0 	Given the great degree of GOI centralization and autonomy, inter
ministerial and inter-sectoral cooperation in the management and
 
resolution of natural resource and environmental problems remains
 
very weak. The difficulty is that most natural resources and
 
environmental problems are inherently inter-sectoral. This problem
 
is discussed in more detail in Annex 1.
 

o Top-down management systems and poor internal coordination of line
 
agency functions (e.g., research, planning, production, budgeting and
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Table 1. Principal Government,Agencies with Environmental Responsibility
 

Government Agency 


Ministry of Health 


Ministry of Agriculture 


Ministry of Forestry 


Ministry of Mines and Energy 


Ministry of Public Works 


Ministry of Industry 


Ministry of Communications 


Ministry of Manpowej: 


Ministry of Transmigration 


Ministry'of Trade anld Cooperatives 


Ministry of Education and Culture 


State Ministry for Research and 

Technology 


Ministry of Justice 


Ministry of Finance 


Ministry of Internal (Home)
Affairs 


Environmental Responsibility
 

Sanitation, food quality, pesticides
 

Renewable resources, especially in
 
agriculturer aspects of coastal zone
 
management, fisheries, animal
 

' husbandry, pesticide regulation
 

Forest protection, production, nature
 
refuges, forestry research,
 
regreening and reforestation
 

Non-renewable resources, off-shore
 
mining, environmental geology
 

Water supply and management, human
 
settlements, city planning, water and
 
air pollution, energy
 

Industrial pollution control
 

Noise pollution, pollution by shipping
 

Labor development and organization,
 
occupational safety
 

Transmigration settlemento
 

Trade in protected animals, plants
 
and cultural objects.-


Environmental education,
 
environmental study centers,
 
protection of culture
 

Ecology, oceanography, natural
 
resource inventory, supervision of
 
research, technology development
 

Codification of environmental law
 

Environmental budget
 

Supervision of municipal and
provincial agencies dealing with
 

environment
 



Table.:1(Continued)
 

Government Agency 


State Ministry for Population 

and the Environment (KLH) -" 


Specialized Agencies (Selected):
 

Bakosurtanal 

* 


Lembaga Ilmu Pengetahuan 

Indonesia (LIPI) 


Lembaga Biologi Nasional (LBN) 


Lembaga Oceanografi Nasional (LON) 


Agency for Agricultural Research 

and Development (AARD) 


Forest Products Research Institute 

(LPPH) 


znvironmental ResponsiDolity
 

Coordination of environmental and
 
population affairs, environmental
 
supervision of development projects,
 
environmental impact analysis
 
development and review
 

National Coordinating Agency of'
 
Survey and Mapping
 

Indonesian Institute of Sciences and
 
Constituent Institutes,
 

National Institute of Biology (Part

of LIPI)
 

National Oceanographic Institute
 
(Part of LIPI)
 

Working Group on Agro-Ecosystems, Germ
 
Plasm Protection, Commission,
 
agricultural research and development
 

Timber and other wood products
 
development
 

Source: Salim and Dahlan, 1979"and updated by the review team.
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Table 2.' Internal Organization of the Ministry of Population and the'
 
Environment 

Division Working'Groups Technical.Teams 

1. Office of the State 
Minister 

2. Secretary-General 'Law and Appartus for Development of Law on 
Natural Resources azd Environmental Management 
Environmental Manpower 
Management 

3. Assistant Minister I: - Environmental Quality - Energy and Mining Envi-
Development of the - Coastal Zones and 
 ronmental Impact Assess-
Natural Environment Marine Environment ment (EIA)
 
-	Integrated Watershed - Electricity and Energy
3 	Deputy Assistant Management EIA
Ministers 
 Coastal and Marine 

Environments 
- Pollution of Natural 

Resources and Long-term 
Environmental Management 
Conservation of Forest 
Resources and Nature
Protection
 

-- Costs and Calculation*
 
of Environmental
 
Impacts and Damage
 
Agrarian Environmental
 
System
 

- EIA System Procedures
 
- Integrated Watershed
 

Management
 

Assistant Minister II: 
 -	Population and Human 
 - Spatial Systems,
Development of the 
 Settlements 
 Regional Planning and
Built Environment 
 - Industry, Pollution Environment
 
Handling and the 
 - Toxic and Hazardous
4 	Deputy Assistant Environment 
 Waste Disposal


Ministers 	 - Spatial Systems and 
 - Infrastructure Deve
the Environment lopment and EIA
 

- Management of Toxic 
 - Pollution Handling

and Hazardous Wastes 
 and Industrial EIA
 

- Human Settlements and
 
Transmigration
 

Assistant Minister III: - interaction of Popula-
Harmony of Environment 
 tion and the Environment
 
and Population 
 - Environmental Informa

tion System
1 	Deputy Assistant
 

Minister
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Table 2. (Continued): 

Division Working Groups Technical Teams 

Assistant Minister IV: 
Population 

2 Deputy Assistant 
Ministers 

-

-

-

Population Growth and 
Control 
Quality of Life and 
Social Welfare 
Migration and Urbanization 



regulations) means that program and project implementation is sometimes
 
,inefficient, field-level problems go unnoticed or unreported, and
 

interventions are poorly designed and inappropriate for local needs,
 
conditions, and capabilities. In many instances, personnel relate to
 

the individual incumbent rather than the office which they represent.
 

This provides the incumbent with potentially great power to influence
 

what and how the ministry or agency does, but does not necessarily
 
strengthen impersonal or legalistic approaches to management.
 

0 Local and regional planning and administrative bodies have little
 

leverage, either 	in terms of access to ministry funds, expertise or
 
terms of legal mandates (at least in practice) to
facilities or in 


develop appropriate, locally-controlled programs of environmental and
 

natural resource management.
 

2.4 	 INTERSECTORAL APPROACHES TO NATURAL RESOURCES AND ENVIRONMENTAL
 

MANAGEMENT
 

The response of the national government to the fundamental problems of
 

ministerial rigidity and weak cooperation in the management of environmental
 

and natural resource prcblems has been to go around the ministries. The
 

national government has long realized the scope of these institutional
 

problems and has tried to deal with urgent resource and environmental issues
 

outside the routine ministerial structures. in this vein, the creation of
 

INPRES 	(Instruksi Presiden or presidential Decree) programs in the early 1970s
 

was aimed both at channeling large amounts of financial resources down to the
 

local and regional levels outside of normal ministerial budgets to deal with
 

essentially inter-sectoral problems, as well as improving the distributional
 

aspects of economic growth and development, especially the equitable use of
 

revenues.
 

a variety of areas crucial to resource and
INPRES programs exist in 

environmental management, including Greening and Reforestation (1976), the
 

District and Village Programs (1974) aimed at local infrastructural
 

development, and health, education, religion and other programs which deal
 

with social/ infrastructure and indirectly 
with environment and natural
 

resources.2


The military, in its "dual functionm role, has frequently operated
 

projects with environmental and natural resource dimensions, outside of line
 

The Odual function' concept dates from the Independence period
ministries. 

and refers to the "guiding' role of the military in civilian affairs and to
 

its duty to assist the development process, in addition to its strictly
 

military role. A notable manifestation of the dual function concept is the
 

Army in the Villages program, which frequently undertakes labor-intensive
 

village works projects. They have also developed controversial production
 

coffee estates in sulawesi and Timur in environmentally
programs such as 

inappropriate areas.
 

Other inter-sectoral approaches include special strategic programs of
 

which the various rice intensification programs of the 1970s and 1980s are the
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most well known. Even though one ministry (Agriculture) was designated the
 
lead agency, special inter-ministry task forces and budgetary resources were
 
organized under presidential supervision to tackle the problem. As noted in
 
Chapter 1, this extraordinary institutional mobilization turned Indonesia's
 
rice sector from being the world's largest importer of rice in the middle and
 
late 1970s to a level of self-sufficiency in 1984. The rice intensification
 
program worked effectively enough at the time in achieving the
 
self-sufficiency goal but it doesn't seem to have fundamentally affected the
 
institutional behavior of the participating agencies, which remain largely
 
uncooperative drawing on each other on a routine basis.*
 

The other inter-sectoral approach may be described, for lack of a better
 
term, as the integrated resource development project model. The most obvious
 
types of projects in this category are the various river basin or watershed
 
management programs, both upland and downstream. However, aspects of the
 
Transmigration Program (Transmigration only became a separate line ministry in
 
1984) and large infrastructural projects like dams (e.g., Jatiluhur, Saguling,

Cirata and Seloredjo) involve many ministries collaborating over a number of
 
years drawing on special funding sources, including foreign assistance loans
 
and grants.
 

The principal institutional policy and planning mechanisms for
 
inter-sectoral programs and projects are inter-ministerial coordinating

committees and subsidiary management bodies. The inter-ministerial committees
 
are empowered to produce joint decrees on administration, policies, strategies

and budget matters (with the participation of the National Planning Board and
 
the Finance Ministry, which may or may not sit on the committees in a formal
 
sense). The participating ministries form special project bodies under a lead
 
agency, e.g., BRLKT (Soil Conservation and Land Rehabilitation Center) in
 
watersheds, but these projects do not have any true autonomy, even when they
 
have separate funding sources. In practice, the lead agency has the major

design and implementation guidance roles. Moreover, inter-ministerial
 
committees usually have not played a very effective oversight and coordination
 
role. Among other reasons, this is because of the perception that only the
 
lead agency will get the credit for a successful project and also because
 
inter-ministerial activities have a lower priority than internal ministerial
 
activities.
 

Other problems with inter-ministerial coordination can be summarized as
 
follows:
 

* The rice intensification program directly and indirectly involved many 
departments and agencies, but the two most important were Agriculture and
 
Public Works. Although an essential element in the program's eventual
 
success was the organization and provision of reliable water supplies to
 
the rice fields (the responsibility of the Ministry of Public Works), most
 
of the public credit for rice-sufficiency appeared to go solely to
 
Agriculture, the lead agency. This may have negative impacts on future
 
cooperation between these two agencies.
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o 
 Individual ministries often have very different perceptions,
 
strategies and approaches to dealing with natural resource And
 
environmental management problems. For example, in watershed
 
management, the Ministry of Forestry sees the problem as a lack of
 
forest and other permanent vegetation cover on critical lands.
 
Agriculture is concerned with appropriate food crop production
 
systems and farm household income.
 

" 	Each ministry has its own procedures and regulations which
 
sometimes conflict with those of other ministries. Allocation of
 
personnel and budgets in support of particular projects, including

foreign aid components, have been major obstacles to effective and
 
timely program implementation in the past.
 

" 	The coordination of inter-ministerial roles and inputs in a
 
particular project is supposed to involve local and regional
 
governments which have the actual responsibility for
 
implementation, monitoring and maintenance. This has become a
 
major problem with inter-sectoral resource management projects

because of the weak planning and technical capabilities of local
 
government, control of budget and policy by Jakarta (at least in
 
the recent past) and the number of jurisdictions involved (the

Citanduy II Project involved five districts in two provinces, for
 
example). USAID's Upland Agriculture and Conservation Project is
 
currently trying to address these problems through alternative
 
organizational approaches.
 

2.5 SUSTAINABLE ENVIRONMENTAL MANAGEMENT AND GOVERNMENT INSTITUTIONS
 

The discussion above has focused on the government's general sectoral
 
and intersectoral approaches to natural resource and eivironmental
 
management. In general, there is considerable overlap between the fields
 
of natural resources and the environment in Indonesia, but important
 
differences exist as well.
 

Natural resources are considered to be commodities for direct use
 
and/or export or as 
inputs into production and services. The environment
 
is perceived as the natural and human-altered ecological systems within
 
which human activities take place. The environment and its management in
 
Indonesia are conceptualized in the broadest possible sense, including not
 
only physical environments, but also social, cultural and political

environments, though not in the sense in which those terms are usually

used in the West. Moreover, the environment is explicitly bound up with
 
the development process. Hence, population, health,* the quality of life,
 

* 	 Koranic injunctions on health and cleanliness are a common vehicle for 
public health and sanitation community education in Indonesia.
 
Education, both formal and non-formal programs and projects, has many

environmental components which are increasingly utilized in Indonesia.
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religion, culture and social psychology are all nominally subject to
 
environmental assessment in Indonesia and certainly they are within the
 
government's view of its scope of authority and regulation.* Practically

speaking, most of the latter subjects are outside the scope of this
 
report, with the important exceptions of population and the physical
 
quality of life (in both of which AID has large investments).
 

The evolving approach of the government to environmental management,

reflected both in the responsible line agencies and KLH, is one that seeks
 
a balance between persuasion and concensug-oriented informal actions and
 
formal regulatory procedures. However, because the environment is viewed
 
so 	broadly and thus vaguely, KLH has had great difficulty in developing a
 
consistent and coherent approach to monitoring activities affecting the
 
environment and instituting a system of supervisory procedures over
 
government and private activities affecting the environment. This
 
paradigmatic vagueness is exacerbated by the limitations of KLH's state
 
ministry status, which prevents it from developing its own regulatory and
 
operational capabilities on the model of, e.g., the USEPA (see Section 4).
 

In this setting, the line ministries have continued to approach
 
environmental management very much within their own traditional
 
perspectives and programmatic approaches, making inter-ministerial
 
coordination in research and data gathering, analysis, policy formulation
 
and mitigation programs extremely difficult. A common complaint among
 
national ministries and even the provincial governments is that they do
 
not know what to do regarding the management of the environment, while
 
environmental problems continue to arise and become even more serious. It
 
is against this background that the recent legislation on environmental
 
impact assessment should be seen and its potential assessed as a policy,
 
planning and evaluation tool for line ministries, KLH and local and
 
regional governments.
 

3. THE ENVIRONMENTAL IMPACT ASSESSMENT PROCESS IN INDONESIA
 

The environmental impact assessment (EIA) process in Indonesia is a
 
relatively new institutional process. Its effectiveness as a force for
 
protecting natural resources or dealing with environmental problems is not
 
yet clear, particularly because EIA implementation procedures are only now
 
being formulated by various ministries.
 

In 1982, the Government of Indonesia enacted Basic Law Number 4 Year
 
1982 on Principal Provisions of Environmental Management. Among other
 

* 	 Environmentally sound development is understood as the 'conscious and 
planned endeavor to utilize and manage resources wisely in sustainable 
development to improve the quality of life.* (From Act of the Republic
 
of Indonesia (1982) No. 4, 1:13).
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things, this law established an environmental impact assessment process.
 
Regulation Number 29 Year 1986 was enacted to implement the impact
 
assessment requirements of Law Number 4 Year 1982. The regulation passed in
 
1986 requires ministries to have environmental impact assessment processes
 
established by 5 June 1987.
 

The current environmental review system requires a preliminary
 
environmental report to be prepared for all proposed projects to determine
 
whether significant adverse environmental effects are expected. The
 
regulation states that an EIA must be done on a project that is expected to
 
have a significant adverse environmental impact. The EIA is expected to
 
constitute a component of the feasibility study of the planned activity.
 
The EIA is to be prepared by the *initiative-taker," i.e., the entity
 
proposing the activity, and submitted to the responsible official, who is
 
the official with the authority to decide upon the implementation of the
 
activity. In those cases where the initiative-taker is not the responsible
 
officer himself, it is possible for the responsible office or department to
 
object to the location or design of the proposed action and to suggest an
 
alternative location or design. If the EIA indicates the proposed project
 

will lead to inter-sectoral conflicts of interest in the environment, the
 
office concerned must consult with the Minister responsible for the
 

management of the environment as well as other Ministers or Heads of
 
non-ministerial institutions which would be involved in the matter.
 

The regulation establishes two levels of committees, one central
 
committee and one committee at the provincial level, to review and determine
 

the acceptability of the EIA and to assist in the resolution of siting
 
conflicts and design problems.
 

. A major purpose of the EIA is to quantify likely environmental impacts,
 
but at this time data are rarely sufficient to quantify such impacts, nor
 
are evaluations introduced early enough in the design phase. In reality,
 
the EIA is not usually a decision document to determine whether and how to
 
pursue the proposed project; rather, it is used to develop mitigation and
 

environmental monitoring plans for the proposed project. Whether or not an
 
EIA must be prepared, the initiative-taker must prepare and submit an
 
environmental monitoring plan and an environmental management plan.
 

At present, the decision to proceed with a project is made before the
 

decision to conduct the EIA. There is currently no formal requirement for
 
an analysis of alternative courses of action, although this is expected to
 

vary with ministries under their procedures prepared for the 5 June 1987
 
deadline. Under current practice, decisions regarding the project made
 

prior to the preparation of the EIA are generally made on an ad hoc basis by
 
whomever the action agency decides to include on the decision-makinig team.
 

The Ministry of Population and the Environment may be involved at that level
 

of decision making, but this is not required. Once the EIA, environmental
 
management plan, and mitigation plan are approved, formal licensing of the
 
project follows.
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Critical concerns with the EIA process are:
 

o 	The assessment procedures prepared for individual ministries have not
 
been subject to standardization with regard to procedures for the
 
preparation and review of assessments. This could cause confusion and
 
delay in projects with inter-sectoral structures or impacts.
 

o Prpcedures have not yet been established for the implementation of
 
mitigation activities and the environmental monitoring of projects.
 

O-The regulation creates a high demand for trained personnel to plan,
 
prepare, and review assessments at the provincial level. The supply of
 
such personnel currently does not meet demand, and so the process works
 
poorly at the provincial level. Furthermore, Indonesian private sector
 
capabilities for conducting assessments are limited.
 

o A process to screen siting and land use priorities is not in place at
 
either the national or provincial levels; therefore, a critical factor
 
in minimizing the need to resort to a full EIA is missing.
 

°.Whether EIA results would be used in monitoring, field guidance, and
 
other follow-through actions is not clear.
 

The original concept of the EIA in Indonesia was for it to be a design

phase instrument for negotiation or reaching a concensus on minimizing

negative environmental impacts before a proposed project reached the final
 
engineering and siting stage. At present, it is being conceived both more
 
narrowly and more broadly than that. Because all ministries are supposed to
 
develop EIA procedures, even for non-construction projects, it could become
 
a useful stock-taking or planning tool. on the other hand, the legislation,
 
as now interpreted, may end up imposing an added layer of licensing
 
requirements without achieving its purpose of rationalizing the
 
environmental criteria and standards for physical investment projects or its
 
use as a planning tool for both ministries and provincial planning bodies.
 
The 1987 Presidential Directive on Environmental Administration may be an
 
attempt to integrate the EIA process more into planning and program design.
 
It calls for first-level echelon administrators to integrate environment and
 
development into decision making and gives these individuals responsibility

for the environmental impacts of their decisions.3_/
 

4. THE MINISTRY OF POPULATION AND THE ENVIRONMENT'S
 
ENVIRONMENTAL MANAGEMENT NETWORK
 

In addition to the ministry-centered EIA process emerging in Indonesia,
 
,the Ministry of Population and the Environment's (KLH) coordinating and
 
supervisory roles constitute important elements of the environmental
 
assessment and review process.
 



2-15
 

Nearly ten years after it was created, this state ministry still has a
 

small, though increasing, professionally trained staff. AS a state
 
opposed to a line ministry, KLH does not possess operational
ministry, as 


in the
authority and cannot conduct projects and programs of its own 


regions. Nor can it issue regulations. Instead, it must persuade other
 

ministries to carry out these functions, often acting in close coordination
 
with the ministries.
 

In many respects, KLH is a kind of environmental network. Recognizing
 
was established
the limitations of authority and expertise it faced when it 


the Minister, Dr. Emil salim, elected to develop a decentralized
in 1978, 

support network on the environment in which KLH would have a coordinating
 

and policy formulation role. Four elements constitute the KLH network:
 

o A system of environmental studies centers (PSL or Pusat Studi
 

at present and are part of the
Lingkungan). These centers number 27 

AS such, they are
state university system in Indonesia (see Table 3). 


under the Ministry of Education and Culture and cooperate with KLH
 

through the university's rector and/or university research institute.
 

The PSLS are discussed more fully in Sections 6.4 and 6.6.
 

o A system of provincial government environment and population offices
 

(BKLH or Biro Bina Kependudukan dan Lingkungan Hidup). These offices
 

are located in the provincial capitals under the Regional Secretariat
 

of the Office of the Governor and, hence, are linked to the Ministry of
 

Home Affairs.
 

o An informal network of non-governmental organizations. At present,
 

these NGOs number 337 and are loosely coordinated by an umbrella.
 
(Wahana Lingkungan Hidup Indonesia) or the
organization, WALHI 


These NGOS have a close but unofficial
Indonesia Environmental Forum. 

relationship with the Ministry, and strive to maintain an independent,
 

critical role. The Ministry appreciates this fact and does not
 

encourage any attempt at creeping co-optation. The activities of WALHI
 

and its constituents are discussed further in Annex 5.
 

o A network of environmental experts and officers in line ministries,
 

independent agencies and research institutes. The most important
 

elements of this sub-network are the officials in line ministries
 

concerned with the environmental aspects of their ministries'
 
Most of them are technically trained or in environmentally
operations. 


critical decision-making positions. They are organized into technical
 

teams and working groups. For particularly urgent matters, members of
 

these groups and others are organized into task forces. These kinds of
 

groupings have their parallels in non-environmental matters and so can
 

be considered generic institutional network structures to some extent.
 
are a direct result of KLH'S state ministry status
These sub-networks 


in the governmental structure, that is, their dependancy upon line
 

ministries for operations. The willingness of individual members of
 

these teams to carry out KLH's urgings depends upon their perceptions
 

K
 



Table, 3. Environmental Study Center Network 

Group A: Centers providiugmajor in-country training and leadership
 

in research
 

'University 


University of Indonesia (UI), 

Jakarta, Java 


Bogor Agricultural University (IPB), 

Bogor, West Java 


Bandung Institute of Technology 

(ITB), Bandung, West Java
 

Padjadjaran University (UNPAD), 

Bandung, West Java 


Gadjah Mada University (UGM)) 

Yogyakarta, Central Java
 

Specialization
 

Human ecology, economic and social
 
aspects of the environment
 

Watershed management, coastal zone
 
management, natural resources management
 

Human settlements, industrial ecology
 

Ecological toxicology, environmental
 
law
 

Geographical ecology
 

Group B: Priority centers for immediate development
 

Hasanuddin University (UNHAS), 

Ujung Pandang, South Sulawesi
 

Syiah Kuala University (UNSYIAH), 

Banda Aceh, Sumatra
 

Andalas University (UNSRI), 


Padang, West Sumatra 


Sriwijaya University (UNSRI), 

Palembang, South Sumatra
 

Diponegoro University (UNDIP), 

Semarang. Central Java
 

Surabaya Institute of Technology 

(ITS), Surabaya, East Java 


Airlangga University (UNAIR), 

Surabaya, East Java
 

Udayana University (UNUD), 

Denpasar, Bali 

:
Ecology of lakes and coastal zones.
 

Human ecology
 

Ecology of Barisan mountain area,
 
regional development .
 

Ecology of tidal swamplands
 

Ecology of marine and mangrove areas
 

Industrial ecology and coastal zone
 
settlements
 

Environmental health,
 

,
Ecology of island parks and tourism
 

Mulawarman University (UNMUL), Ecology of lowland tropical rain
 
Samarinda, East Kalimantan forests
 



Table 3. :(Continued)
 

University .-


Brawijaya University (UNIBRAW), 

Malang, East Java
 

Lambung Mangkurat University (UNLAM), 


Banjarmasin, South Kalimantan
 

Sam Ratulangi University (UNSRAT), 


Manado, North Sulawesi 


Specialization
 

Brantas.river basin
 

Freshwater and swampland .ecology
 
"
 

Ecology of coastal, sea and island
 

areas
 

Additional centers or university-sub-units requiring manpower
(R'OUP C: 

development 

University of Riau (UNRI), 
Pakanbaru, Sumatra 

University of Lampung (UNILA), 
Tanjungkarang, South Sumatra 

General Soedirman University 
(UNSOED), Purwokerto, Central Java 

Nusa Cendana University (INDANA), 

Kupang, West Timor
 

Jember University (UNEJ), 

Jember, East Java
 

Tanjung Pura University (UNTAN), 

Pontianak, West Kalimantan
 

Palangkaraya University (UNPAR), 

Central Kalimantan 


Pattimura University (UNPATTI), 

Ambon, Maluku
 

Tadulako University (UNTAD),' 
Palu, Central Sulawesi
 

Cendrawasih University (UNCEN),' 

Irian Jaya,
 

Ecology of swamps, lowlands and
 
islands
 

Ecology of transmigration and human
 

resettlement
 

Ecology of brackish water and coastal
 

areas 

Ecology of dry land areas
 

.
Upland ecology... 


Swamp -and peatland ecology 

Peatland ecology, wetlands, and 
swamp ecology 

Marine ecology
 

Ecology of.,human resettlement. 

Montane ecology
 

Source: KLH sources, updated from Goodland (198.
 



of the benefits to their ministries of doing so, at least until the recent
 
EIA legislation was passed. Clearly, this fourth part of KLH's network is
 
very important in terms of both consciousness raising, advocacy and
 
facilitating inter-sectoral policy formulation and action in development
 
programs of a sectoral or inter-sectoral nature.
 

The second part of this network, the BKLH, are potentially very important
 
environmental management institutions. Because most environmental impacts .
 
occur at the local and regional levels, information gathering, local
 

planning and impact assessment capabilities are critical at this level.
 
Moreover, provinces are responsible for executing development programs and
 
projects and, increasingly, for proposing new projects and drawing up
 
budgets for development activities.
 

Unfortunately, the BKLH is too far below the Governor's office (see
 
Figure 1) to have any regular input into policy and decision making with the
 

provincial executive or with the provincial planning offices (BAPPEDA I).
 
Moreover, the heads of the BKLH and their small staffs are often not
 
technically trained to conduct environmental reviews of projects or carry
 
out environmental data gathering (although their annual Regional
 
Environmental Balance Sheet is a potentially useful attempt to bring
 
together secondary information in this field).
 

5. THE ROLE OF THE PRIVATE SECTOR IN
 
NATURAL RESOURCES AND ENVIRONMENTAL MANAGEMENT 

501 DISTINCTION BETWEEN STATE AND PRIVATE SECTORS
 

The size of the private sector in the Indonesian economy is quite large.
 

In terms of numbers of enterprises, most of the private sector is located in
 

the traditional, subsistence, household sector, i.e., farming enterprises,
 
which are either owner-operated, shared or tenanted. The formal private
 
enterprise sector is still rather small in Indonesia, as indicated in
 

Annex 1.
 

This situation reflects the history of the country, its level of economic
 

development, and domestic and foreign private investment constraints.
 
Indonesian private domestic equity investments in production or service
 

enterprises remain very small, as a glance at the Indonesian stock market
 
indicates. The exact proportions of government to private equity investment
 

are difficult to determine precisely. Virtually all foreign direct private
 
investment must be majority-owned by Indonesians, but this stake can and
 

often is a mixture of government and private equity. Within the domestic
 

sphere, legislation oriented towards promoting ethnic Indonesian ownership
 
(as opposed to Chinese Indonesians, mostly) is also a complicating factor
 
because it may disguise some foreign ownership or, at least, control. In
 

addition, in many cases, Chinese Indonesians remain in managerial and policy
 
control, in spite of the ethnic composition of their boards of directors.
 



Figure i. Relationship of Provincial BKLH to Other Environmental Actors 
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in some natural resource fields, e.g., forestry, legislation on
 
Indonesian majority ownership of direct foreign investment has become a
 
disincentive, in terms of its perception as "creeping expropriation, and
 
in distinguishing which party has policy and managerial authority.4

/
 

A long tradition of retired or active service military and government
 
officials owning and/or managing state and private enterprises and
 
commercial businesses also serves to blur any clear distinction between
 
the public and private spheres. Finally, the Indonesian Constitution
 
stipulates that the economic objective of the State is to promote a
 
coopuratively-based economy, and state and private cooperatives permeate
 
many sectors of the economy, although they are largely concentrated in
 
agriculture.
 

In sum, the government has maintained and greatly extended a
 
post-independence policy of active intervention in and control of the
 
development of the modern, private enterprise sector. This has been
 
accomplished in two ways: first, by recruiting key members of the civil
 
government and military elite into private and parastatal enterprises
 
which are at least partly dependent upon government development
 
expenditures and second, by maintaining a strong degree of "corporatist"
 
government intervention and regulation of competing private sector
 
interests, such as labor unions, industry groups, the media, and the large
 
agricultural sector. The government's apparent intention is to
 
institutionalize centralized control over the pace and direction of
 
economic development, in a non-sectarian, technocratic fashion. The
 
rationale for this policy is the need to maintain unity and stability to
 
ensure rapid growth and industrialization in a still young, large, and
 
pluralist nation and to avoid the supposed destructive competition and
 
anarchy which characterized the last years of the Sukarno era.
 

Whether, in fact, the modern sector of the Indonesian economy is
 
becoming too complex for the government to maintain such tight .ontr-nl is
 
likely to become clearer in the next few years. Certainly the
 
government's cautious attempts in the past few years to free the private
 
sector from excessive red tape and restrictions on production and capital
 
formation may be taken as indications both of greater confidence in its
 
economic management capabilities as well as its recognition of the
 
limitations of excessive or unnecessary regulation.
 

5.2 THE TRADITIONAL PRIVATE SECTOR
 

In this report, the traditional private sector refers to mainly
 
household enterprises, primarily in agriculture, and informal sector
 
activities which by definition are not legally registered or licensed.
 
The traditional private sector has little official autonomy in the sense
 
that government seeks to regulate their resource management and
 
socio-economic behavior. However, the degree of this sector's real
 
autonomy is inversely related to the government's actual ability to
 
regulate it. Generally speaking, while the government tends to try to
 
regulate private sector affairs, it often lacks the personnel, appropriate
 
incentives or other means to exercise this control.
 

'I
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Agricultural enterprises, the v-st majority of which are
 
household-based farms, are probably the largest single area of traditional
 
private exploitation of natural resources and the environment. in 1985
 
there were 21.40 million agricultural households (including the rural
 
landless) which owned or utilized 16.6 million hectares of private, i.e.,

non-state-owned, agricultural land. This sub-sector comprised 60 percent of
 
all Indonesian households.5/
 

In terms of natural resource and environmental management in this
 
sector, government influence and regulation takes several forms. Normal
 
agricultural extension services and production programs include training in
 
crop production techniques and soil and water conservation and management,

and the provision of inputs or credit for the purchase of inputs. This
 
includes the participation of the Ministries of Agriculture, Public Works
 
and Forestry in different activities. The Directorate General Agraria in
 
the Ministry of Home Affairs is in charge of agricultural land use, tax
 assessment and land registration. However, becauce its effective control
 
over these matters is open to question, this is an important weakness in
 
current natural resource and environmental management.*
 

An important institutional constraint of the Ministry of Agriculture in
 
developing sustainable environmental policies and programs is its narrow
 
mandate. The legacy of the rice intensification program has left it with a
 
purely production orientation, whereas a sustainable agricultural strategy

would have to include an integrated farming systems approach, including

aspects of marketing and quality control and post-harvest processing that
 
are currently beyond the Ministry's mandate.
 

Multi-purpose cooperatives or village-based community organizations
 
could provide a non-governmental mechanism for environmental training and
 
action programs. However, at this time, only traditional irrigation water
 
users associations come close to this kind of self-help organization.**
 

* Reportedly, the last complete land potential assessment and registration,
 
at least on Java, was carried out by the Dutch before World War II. Land
 
registration has been complicated by the disruption of World War II, the
 
Revolution and the effects of the highly contentious Agrarian Reform Law
 
of 1960, a matter about which the Indonesian government is very sensitive.
 

** For example, the P3 Mitra Cai irrigation water users association's in
 
rural Java. A number of NGOs also have facilitated the development of
 
self-help organizations in particular localites. Government cooperatives

have thus far failed to encourage effective self-help organizations to
 
assist in the organization of production and in marketing, credit and
 
other fields.
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5.3 THE MODERN PRIVATE SECTOR
 

Industry and formal commercial establishments are loosely organized
 
under the Indonesian Chamber of Commerce. This organization has lent verbal
 
support to cooperation on environmental matters but the review team was able
 
to discover only a few concrete initiatives for self-regulation on the part

of the Chamber. Between 1984 and 1986 a separate industry environmental
 
association was formed, called Dana Mitra Lingkungan. This group assists in
 
the funding of various environmental assessment activities and serves as a
 
communication link between private industry and the government./
 

The team has identified a number of instances in which senior retired
 
military officers now serving on company boards of directors or as members
 
of community associations have voluntarily sought out the help of PLSs or
 
local governments in dealing with pollution matters. This has happened most
 
recently in the case of the Cibinong Industrial Estate near Jakarta.7/
 

This phenomenon, if it is not exceptional, may be due to retired military
 
personnel's often active involvement in their communities' governance,

itself an aspect of the dual function philosophy and their possibly better
 
levels of education and leadership training. It may provide a situation in
 
which the military will set a positive example for the rest of the formal
 
private sector.
 

5.4 NON-GOVERNMENTAL ORGANIZATIONS
 

Non-governmental organizations have played an increasingly prominent
 
role in environmental affairs in Indonesia. Though largely concentrated in
 
the urban areas of Java, their outreach via special publications, print and
 
electronic media, seminars and workshops has given them a greater impact
 
than would appear to be the case from membership levels alone.
 
Non-governmental organizations are discused in detail in Annex 4.
 

6. RESEARCH, EDUCATION AND TRAINING INSTITUTIONS
 
IN NATURAL RESOURCES AND ENVIRONMENTAL MANAGEMENT
 

691. THE MATRIX OF INSTITUTIONS AND THEIR INTER-RELATIONSHIPS
 

In Indonesia, there are institutions which carry out environmental
 
research, education, and training and others which principally undertake
 
research. However, even the latter organizations do some education and
 
training at times. The matrix of institutions considered here consist of
 
five categories:
 

o environmental research centers located in Indonesian universities 
(these carry out research, education, specialized training and
 
community service activities);
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o 	 goVernment and regional research institutions which also
 
occasionally undertake or cooperate in education'and training
 
programs;
 

" NGOs which carry out some action-research but much'imorepublic
 

education and training activities;
 

o line ministry research units which primarily service their own
 

agencies on specialized topics, or work in theontext of
 
development projects; and
 

" foreign researchers, working as individuals or on small teams for
 

academic or contractual purposes and donor and non-donor sponsored
 
research.
 

The institutional aspects of these five can only be summarily described
 
and analyzed in Sections 6.2 to 6.5. Specific research needs and gaps in
 
information are discussed in Section 6.6.
 

6.2 INTEGRATION OF RESEARCH, POLICY AND ACTION PROGRAMS
 

The Indonesian government's environmental mandate encompasses a
 
potentially wide range of fields and types of information and research
 
needs. These include:
 

o 	 Basic Research
 

Taxonomy, epidemiology, ecosystem dynamics, plant genetics, germ
 
plasm research, etc.
 

Applied Research
 

measurement and testing methodologies (for pollutants, etc.);
 
biotechnologies (both advanced and intermediate);
 
sustainable resource exploitation technologies and management
 

systems (mining, estate crops, forestry, etc.);
 
industrial and control technologies and their environmental impacts;
 
environmental health and sanitation, disease and vector control;
 
population control and the impacts of population on the environment;
 
natural disaster mitigation and control;
 
environmental and resource economics.
 

Policy-related Research
 

environmental and resource law and regulations;,
 

monitoring and evaluation techniques;
 
environmental impact assessment;
 
institutional development;
 
public education, culture and long-term developmentipolicy.
 



0 

2-24
 

Public Education and Information Dissemination
 

specialized environmental study centers (university-level) with
 
their libraries and publications;


university-level environmental science courses;
 
environmental curricula in primary and secondary schools;
 
newspapers and popular magazines (including specialized
 

environmental media from KLH and NGOs);

radio and television programs (including agricultural extension
 

information);

extension programs, resource management projects and local
 

government programs (e.g., greening projects (urban and rural),

family welfare education (PKK), mosque lectures on environmental
 
health and sanitation, etc.).
 

The major areas of research and information dissemination on
 
environmental practices and natural resource management in Indonesia span

the gamut of such issues. Naturally, the depth and coverage of research
 
topics varies considerably for a variety of reasons, including:
 

o the level of institutional development of research organizations and
 

of their personnel;
 

o the national government development and research budgets and
 
sectoral strategies; and
 

the degree of inter-agency coordination of research agendas and
 
personnel, and the flow of information among research agencies,
 
field projects and programs, and monitoring and evaluation efforts.
 

Each of these issues will be briefly considered below. Additional
 
information is contained in Annex 4 for some -of the topics.
 

6.3 RESEARCH PERSONNEL AND INSTITUTIONAL DEVELOPMENT
 

Like many other developing countries, the availability of good,

professional researchers lags behind the actual and potential demand for
 
their services. While great strides in education have been made since
 
independence, a number of institutional problems exist in the supply and
 
utilization of research personnel in the fields of natural resource
 
management and the environment. These problems can be summarized as follows:
 

" a proliferation of institutions carry out ad hoc, uncoordinated and
 
even redundant research;
 

o senior researchers often hold too many positions or carry out too
 
many projects at the same time, thus weakening the overall research
 
program of an institution in the process;
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the best graduates gravitate to the private sector and often out of 
serious research on natural resource management and the environment; 
and 

the distribution of research personnel between Java and the other
 
islands of the archipelago is seriously imbalanced.
 

6.4 	 NATIONAL GOVERNMENT RESEARCH AND DEVELOPMENT BUDGETS AND SECTORAL
 
STRATEGIES
 

The sources and amounts of funding for research and development
 
programs and projects vary considerably from one natural resource and
 
environmental sector to another. Moreover, some sectors demand and rely
 
upon research more than others to carry out their development strategies.
 
This variation is partly inherent to the mandates of individual sectors and
 
partly a matter of management policy.
 

Most research projects on environmental and natural resources topics in
 
Indonesia are funded by or sponsored by the government, using both foreign
 
and domestic funding sources. The actual levels of funding for research
 
have tended to rise and fall with overall government revenues and,
 
ultimately, with the OPEC oil price. Hence, research and development
 
activities and institutions expanded greatly during the 1970s and early
 
1980s with the oil boom and have been sharply curtailed in recent years. In
 
the past fiscal year, for example, the Ministry of Agriculture's research
 
and development (AARD) budget has been cut by 75 percent, causing widespread
 
disruption to existing programs and jeopardizing vitally needed new programs.
 

In part, this collapse of government research funding has been met by
 
increased foreign aid from both bilateral and multilateral sources.
 
However, to the extent to which foreign assistance merely substitutes for
 
routine government expenditures, its more important role in funding more
 
experimental and new areas of research is correspondingly reduced,
 
especially at a time when overall levels of foreign aid have been growing
 
much 	more slowly.
 

A second problem with foreign funding of research has to do with the
 
conditions of the aid, i.e., whether it is grant or loan aid and whether it
 
is project-tied or program or institutional support. Clearly, the
 
Indonesian government is willing to use grant funds for research,
 
particularly research of an experimental or risky nature, because no
 
repayment is required; it is much more reluctant to do so with loan funds.
 
In effect, much environmental research must be carried out with grant funds,
 
particularly research projects with socio-economic aspects. Because grant
 
funds are a small portion of foreign assistance to Indonesia, this has meant
 
that 	many environmental fields have greatly underfunded research components
 
in relation to the needs for such research.. Meanwhile, scarcer government
 
funds are used increasingly for routine expenditures, like salaries and
 
facilities, greatly reducing or eliminating actual research and development
 
activities.
 

In)
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The issue of the context in which foreign research aid is provided also
fraught with difficulties. Incorporating a research component into a
development project is often both necessary for the project's successful
implementation (e.g., data-gathering surveys and assessments, monitoring and

technology development) and a useful way of giving researchers practical
field experience. However, the research frequently ends with the project
termination date, which can be very disruptive and counterproductive to
institutional development. 
This is a particular problem for new* fields
with insecure domestic constituencies (especially the government) such as
 
the environmental field.
 

A related problem concerns the subjects chosen for research support.

The extent to which Indonesian research depends upon research agendas
currently oriented to foreign government interests reduces the Indonesian
 
government's development strategy autonomy in some measure. 
This problem is
related to the larger issue of the role of foreign donor agencies in

development. Foreign assisted research also often entails a Utied,

component, consisting of foreign consultant researchers, foreign equipment,
and foreign research direction, which, at times, weakens institutional
 
autonomy and development.
 

In addition to these particular funding problems, the government's
research funding priorities greatly affect the development of research
institutions in the natural resource and environmental field. For example,

the government is spending large amounts of money to promote high
techonology, while funds for basic research and inventorying of its tropical

forests, upon which it is vitally dependent for foreign exchange, are
 
woefully inadequate.
 

The problem of funding priorities for research are related to the wider
problem of how to integrate research into development programs and overall
strategies. 
This topic is taken up in greater depth in the following

section.
 

6.5 LINKS AMONG RESEARCH, INFORMATION FLOWS, SECTORAL POLICY AND ACTION
 
PROGRAMS 

Much of the research undertaken on 
natural resource and environmental
topics in Indonesia, and throughout the world, has been reactive and highly
sectoral. 
In other words, research institutions more often have responded

to specific departmental requests for information and data, usually from
Jakarta-based institutions, rather than developing locally-based networks of
research-cum-planning. This criticism cannot be laid at the feet of all
research institutions, because a number 
are engaged in either basic research
 
or national-level policy research.
 

The basic issue is that environmental and natural resource management

needs for research are fundamentally local or regional in nature, even if
some of them may eventually have national implications. This is especially
true for an archipelagic state such as Indonesia. 
The existing research
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system tends to frustrate this goal all round. On the one hand, the
 
complaint in Jakarta and other main centers is that policy makers and
 
planners are inundated with too much specific, localized information which
 
can neither be absorbed nor translated into effective policy and program
 
solutions for local problems. On the other hand, local government officials
 
in the provinces complain of too little guidance from Jakarta on
 
environmental issues or a lack of information for planning purposes.
 

There are a number of reasons for this situation, some of which have
 
been mentioned. The main one seems to be the inability to decentralize real
 
planning, budgetary, and management powers to local government, concurrent
 
vith building up local, and especially regional, government capability to
 
integrate research with planning. A number of efforts have been under way
 
for some time to deal with just this problem. Notable among them have been
 
the Provincial Development Projects (pilot) partly funded by several foreign
 
donors, including USAID. USAID's Local Government Program has also
 
indirectly tried to deal with these issues through improved training of
 
government officials. The Dutch Government's RAWU Project in West Java was
 
one of the more ambitious efforts to integrate regional planning with
 
research, including the fields of environment and natural resources.
 
Probably the most ambitious effort in this field is the Canadian EMDI
 
project which works at a variety of levels on environmental research, policy
 
and information flows. Nevertheless, until there is a genuine commitment to
 
decentralization of regional development, with some continued supervision
 
from Jakarta, the "top-down" style of development planning and the
 
separation of research from application largely will continue to the
 
detriment of the localities.
 

A further problem, briefly noted above, is the inability of research
 
programs to respond to problems of local communities. Many of the most
 
serious environmental and resource management problems in Indonesia are
 
related to the twin problems of population and poverty. These include
 
watershed management, the pollution created by urban industries, sanitation
 
and waste disposal, informal sector activities, rural industry and many
 
others. Given the limited resources of tesearch facilities and the
 
centralized structure of government, the problems of the poor are either not
 
addressed at all, or are misundersood and inadequately researched. one of
 
the key problems here, and one often mentioned in other reports, is the
 
separation between program design, including the essential aspects of
 
research, and implementation, monitoring and evaluation. At present,
 
linkages between these two facets of development interventions are informal,
 
irregular and ad hoc.
 

Policy makers at senior levels of line ministry management are
 
frequently confronted with crisis situations to which they must react
 
quickly. Because research is too often separate from policy and planning
 
and because of the weak links to local government, these managers frequently
 
are caught unawares and ill-prepared for crises. The irony is that many of
 
them could easily be foreseen. Unfortunately, their research staffs may be
 
overburdened, under-staffed and ill-equipped to deal with urgent and usually
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complex problems. For example, the Environmental Quality Laboratory of the
Ministry of Public Works (Bandung), which services the entire nation and the
 
requests of a variety of agencies, cannot get even the tiny amount of money
needed to upgrade its only microcomputer. Meanwhile, its hardworking and
well-trained staff (though too few) have far too many problems with which to
deal. 
 Many of their problems should really be tackled on a collaborative

basis with the Ministry of Industry or the Institute of Technology in
 
Bandung.
 

The possibility of building collaborative research networks, combining

research bodies, such as the PSLs or 
other specialized institutes, public
"self-reliant institutions* and local government extension personnel needs
to be tested more widely. 
Some of the PSLS have, in fact, tried this route,
for both urban and rural research issues with some considerable local
 
success.A/ 
In the case of the Ciamis Program (PPLH-ITB, 1984) in
integrated watershed management, the research has had some national-level
 
policy implications.2./
 

The bulk of applied and directly policy-related natural resource and
environmental research probably occurs within line ministries and

specialized agencies affiliated or 
cooperating with ministries. Almost
 every government ministry has some assigned environment and natural resource
management responsibility in Indonesia (see Table 1 above). 
 Most line

ministries have directorates of planning and research which agree on
research agendas for their ministry. The actual research may be done

through a specialized research body of that ministry, through a field
project or program, or through provincial-level R&D bodies of the ministry.

Some research is also carried out in 
state enterprises, e.g., estates

(rubber, tea, cloves, etc.) 
and the aircraft and defense industries.
 

For example, in the Ministry of Agriculture, basic research on improved
rice breeds is done by the Agency for Agricultural Research and Development

(AARD), often in conjunction with international research bodies
(International Rice Research Institute (IRRI) or 
the other affiliates of the
Consultant Group on International Agricultural Research (CGIAR)). 
Research
on the acceptability and performance of new rice breeds is done by one or
 
more of the line ministries' provincial-level research and development
centers or through a special project. At the same time, the Ministry

sponsors specific basic or 
applied research projects dealing with various
aspects of rice cultivation through one of the constituent institutes of the
 
Indonesian Institute of Sciences (LIPI), at the Bogor Agricultural
University (IPB) or in its socio-economic research institute, the

Agro-economic Survey.
 

Two government bodies are specifically devoted to research and/or
technology: 
 the Ministry of Research and Technology (known as RISTEK) and
LIPI. RISTEK's research on environment and natural resources tends to be

indirectly related to its technology development focus. Its main aim is to
develop and sponsor new technologies and related industries. 
In the past,

it has carried out large research programs on renewable energy and
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appropriate technologies, although to this writer's knowledge, it hasn't
 
undertaken any work on industrial pollution control and mitigation or
 
resource recycling technologies. In general, RISTEK is more well known for
 
its promotion and sponsorship of expensive, capital intensive high
 
technology and defense-related industries (aircraft design and assembling,
 
armamentsl and, most recently, nuclear energy) which dwarf its efforts in
 
environment and natural resources. This emphasis has long been a matter of
 
considerable controversy, given Indonesia's structural development
 
conditions and resource base. Hence, there may be a serious problem in the
 
use of Indonesia's scarce research resources in relation to its real
 
development needs.
 

LIPI's research on environment and natural resources depends upon the
 
nature of its constituent institutes. For example, a considerable amount of
 
basic research on flora and fauna has been undertaken by the National
 
Biological Institute, and research on coastal and marine ecology by the
 
National Oceanographic Institute. The former also has established an
 
excellent public information capability in the form of booklets on flora and
 
fauna, ecology and the socio-economic uses of biotic resources. All foreign
 
research in Indonesia and at least some research by nationals should be
 
vetted and approved by LIPI.
 

Indonesia university departments are heavily dependent upon research
 
contracts from the government and the pri'vate sector, and less funding is
 
available for independent theoretical work than in developed countries.
 
Following the contract syndrome, environment-related research (e.g., urban
 
sanitation technology or environmental health) and resource management
 
research (e.g., river basin management, or livestock and fisheries research)
 
often tend to be isolated, one-off projects, rather than systematic
 
long-term effortsi to develop research expertise and in-depth data bases.
 

The environmental research centers (PSLs) have a character different
 
from university departments, even though many of their staff come from
 
academia. The PSLs were the first part of the KLH network to be developed
 
in 1978 and remain the most important. They are part of the
 
multi-disciplinary research institutes at each university and are mandated
 
to 	carry out research, education and public service in their specialties.
 
As 	Table 3 indicated, they have been assigned mandates by KLH (through the
 
Ministry of Education and Culture). These educational activities of the
 
PSLs are discussed in Section 6.6; the discussion below will thus focus on
 
their research and public service activities.
 

The research and public service activities of the PSLs, especially the
 
stronger ones (Group A and a few in Group B) are quite varied. PSLs are
 
mandated to undertake research in:
 

0 	Environmental and natural resource policy analysis and evaluation.
 

Certain PSLs, notably those at IPB, ITB, Gadjah Mada and
 
Padjadjaran, were critical in KLH'S early development, and a number
 
of high-level assistant ministers remain on their university staff.
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This has resulted in 
an 	unusually close and influential relationship
between the key PSLs and KLH, and also allows them better access to

local i 3 regional information to conduct policy-sensitive types of
 
research.
 

o 	Basic environmental science and resource subjects. 
In this respect,

the PSLs show a large variation. Some, like Padjadjaran and IPB,
carry out many scientific, academic studies in ecology and
environmental science, while others, like ITB and Gadjah Mada, do
rather more socio-economic and project-related research, especially

with local governments. 
This variation is largely explicable in
reference to the management, funding services, and the nature of

each center's academic mandates, as well as the "traditional"
 
academic orientation of each university.
 

0 	Project and program review and analysis. A growing amount of PSLs'
time is spent with local and regional planning bodies and inworking

on regional projects (including reviewing them as part of the EIA
process). 
 Where this need is the greatest, on the Outer Islands, is
also where the PSLs are relatively weak.
 

The most important problems faced by the PSLs in their development are:
 
0 	Finding adequate funding sources for their non-project related
 

research, because KLH funding is spread thinly and Ministry of
 
Education funds are minimal;
 

assuring sufficient career mobility for PSL researchers. This
situation has improved considerably since the early 1980s, but the
PSLs, in general, still suffer from lw visibility in the university
*environment because acade-mic loyalties and priorities tend to be
stronger toward single-discipline research approaches than towards
 
multi-disciplinary approaches; and
 

0 improving the capabilities of the Outer Island PSLs. 
The weakness
 
of these PSLs (a number have improved greatly in the past five
years) is 
a reflection of the relative weakness of the universities
of which they are a part. In any future education program involving
PSLs, the Outer Island group should receive priority, especially
because the twinning relationships with Group A centers are so

problematic (see Section 6.6).
 

The institutional problems of research, education and training are
partly transitional problems of keeping up with an increasingly complex,
dynamic and rapiely changing society. Still, these problems will worsen and
research and information availability will suffer unless the fundamental

institutional weaknesses of excessive concentration of authority and
responsibility, lack of cooperation, and reactive and unresponsive

management are directly addressed in Indonesia.
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6.6 FOREIGN PARTICIPATION IN RESRAICH, EDUCATION AND TRAINING 

Foreign participation in environment and natural resources 
is quite
extensive and diffuse. 
Academic research, in association with Indonesian
sponsors, is widespread, although frequently it does not seem to be used or
coordinated in any systematic way by the Indonesian government or by major
donors and non-donor organizations with the exceptions of USAID, Ford
Foundation and, more recently, the Canadian International Development Agency

(CIDA).
 

Foreign contractual research in Indonesia is quite extensive and can
often be 
a source of very useful, micro-level data and information.
Unfortunately, it is almost always tied to specific development projects
that are foreign-funded and mostly designed by foreigners. 
In addition,
research design and methodologies vary widely, long-term time series studies
of change are rarely undertaken - something essential in the natural
resource and environmental fields 
-
and the knowledge gained is infrequently
coordinated with Indonesian research agencies or 
line ministry policy makers
and planners. 
Exceptions include the Agricultural Development Center's
involvement with the Agro-economic survey of AARD and Ford and USAID's
involvement with the KEPAS (Research Group on Agro-Ecosystems).
 

Given the structure of the Indonesian economy, few foreign donor
agencies, private voluntary organizations and NGOs have not had some
programs dealing directly or indirectly with the environment and natural
resources. 
However, some have put much greater resources and personnel into
these areas 
than others. 
 Since the early 1970s, USAID and the Ford
Foundation have had the longest and deepest involvement, relatively
speaking, of any other major foreign organizations working in Indonesia on
the environment and natural resources, although it is questionable how much
of this research has been effectively directed to sustainable development.

USAID and other donors' research and project activities are more
 

extensively discussed in Annex 6.
 

6.7 EDUCATION AND TRAINING ISSUES
 

As noted above, environmental education of some sort can be found at
every level of the education system. 
The principal work, however, is
carried out at the university level in departments and especially within the
environmental research centers 
(PSLs). Five or six PSLs 
- all of them
located on Java 
-
have the strongest graduate-level programs in
environmental specialties. 
Some of them, like the Institute of Ecology at
Padjadjaran University or the PUSDI-PSL of Bogor Agricultural University,
emphasize academic, scientific aspects while others like PPLH-ITB of
Bandung, emphasize action research and the 3ocio-economic aspects of
environmental education. 
A few Outer Island PSLs are developing greater
natural resource and environmental education capabilities, such as
Hasanuddin University in Ujung Pandang or 
Mulawarman University in
Samarinda, but are still lacking sufficient trained personnel and
 

A
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educational resources. In the past, KLH has encouraged informal training
 
arrangements between the stronger and weaker PSLs to build up research and
 
educational capabilities, but formidable logistics and budgetary problems
 
have prevented much cooperation in this area.
 

Environmental impact asses3ment courses of one day, two week, and three
 

month training periods have been a useful way to build up, rapidly, a basic
 
level of awareness and skills in environmental and natural resource
 
management. These courses have been carried out since 1981 mostly by the
 
Java based PSLs and have trained thousands of Indonesians from universities,
 
government, private industry, NGOs and consulting firms. At present,
 
environmental consulting firms are organized within the Indonesian
 
Consultants Institute. Most of these are architectural and engineering firms
 
and a few have developed a fairly good capability for EIA. A major effort
 
needs to be made to build up both the PSLs' and the Consultants Institutes'
 

EIA training and capabilities and to work with ministries to ensure that
 
their training reflects the data and analysis needs of these agencies.
 
Currently, the EIA courses do not really do this, in part because Indonesian
 
EIA procedures are only now being developed.
 

Foreign donors have played a very minor role in EIA training. Only
 
USAID and CIDA have or have had activities in this area and USAID's
 
participation was very small (through the Environmental Study Centers
 
Project, 1980-84).
 

Long-term education in natural resource and environmental specialties
 
is slowly developing. A few Indonesian universities now offer PhD programs
 
(PUSDI-PSL in Bogor and the Ecology Institute in Bandung, for example).
 
However, most training in these areas occurs overseas. USAID has funded
 
a large number of Indonesians for training in resource-related fields since
 
the 1960s and the World Bank, CIDA and others have also had large programs.
 
While only a relatively small number of these have direct environmental
 
training, most of them have specialties related to environmental management.
 

A major training need for the future is in inter-disciplinary applied
 

research and education. AS noted above, most environmental problems require
 
inter-disciplinary and inter-sectoral research and analysis for their
 
effective resolution.
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social costs to development. The steep and relatively short drainage basins
of the volcanic ranges, high rainfall on the Inner Islands, and the deep but
unstable soils there have led to extensive but unstable farming of the upper
watersheds. This has resulted in
some of the highest rates of soil erosion
 
in the world, as well as extensive downstream sedimentation and flooding,

with resultant very high and recurring economic costs to the country.
 

Lying on the convergence of the Asian and Australian crustal plates,

Indonesia (especially the Innei Islands) suffers from frequent volcanic
 
eruptions and earthquakes. On densely populated and developed islands like
Java and Bali, such natural disasters can be truly catastrophic, as the
 
eruptions of Krakatau (1883) and Gunung Agung (1963) demonstrated. The high

likelihood of major eruptions and earthquakes adds another complicating
factor to regional development planning, especially in human settlements,

agriculture and industrial siting.
 

1.2 LAND USE
 

As noted above, the great imbalance in the distribution of natural
 
resources and population, and the diversity of Indonesia's ecological

systems are important constraints to the country's development. Spatial and
land use planning, accordingly, are major interests in Indonesia. 
However,

the nation does not have a consistent, standardized land use evaluation and
 
planning system. For example, the Ministry of Home Affairs' system is based
 
on general elevation and location, the Ministry of Forestry's is based on
slope, soils and climate factors adapted from the FAO system, the Ministry

of Transmigration's is based generally on physical access and some

agricultural capability factors, and the Ministry of Public Works uses
 
hydraulic engineering criteria in its land use evaluation.
 

Meanwhile, the lack of uniform national land use and spatial planning

criteria has contributed to the wasteful encroachment of urban, industrial
 
and physical infrastructure on valuable agricultural and watershed

protection lands, especially on Java and Bali, and has continually disturbed
 
and seriously damaged fragile forest, coastal, and marine environments on

the Outer Islands. The lack of uniformity and integration, as well as
 
institutional weaknesses in cooperation, comprise man-made constraints to
 
sustainable development.
 

1.3 WATER RESOURCES
 

Water is 
a resource that cuts across many difterent sectors. Streams,

rivers, and irrigation canals in Indonesia link agricultural and forestry
practices to coastal and marine fisheries. Water serves as a receptacle and
 
carrier of sanitary and industrial wastes. Many disease vectors are found
in water supplies. The availability and quality of water determines whether
 
human endeavors can be maintained.
 

The major issues concerning water as a resource in Indonesia include
 
water allocation among agricultural, industrial and domestic users (Section

1.3.1), the provision of adequate water supplies (Section 1.3.2), and the
 
protection of water quality (Section 1.3.3).
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1.3.1 Allocation of Water
 

The uses of water are innumerable. Among the major categories of uses
 
are: drinking water and other residential use, irrigation, aquaculture,
 
industrial processing, power generation, recreation, transportation, and
 
waste disposal. The responsibility for the management of water resources in
 
Indonesia lies primarily with the Ministry of Public Works. This ministry
 
constructs water storage facilities and irrigation systems. The design of
 
rice paddies and irrigation systems in Indonesia, particularly on Java and
 
Bali, result in relatively intense water use. Much of the water supply on
 
these islands is used for multiple purposes prior to discharge to the ocean.
 

Conflicts arise when uses of water are incompatible. In particular,
 
the use of water for waste disposal is in direct conflict with its use for
 
drinking water, aquaculture, irrigation, and many forms of industrial
 
processing. Although water rights conflicts have been known to occur, they
 
generally do not become highly visible controversies because of the
 
Indonesian propensity to resolve disputes internally and quietly. Although
 
water rights and water allocation are not now specifically addressed by the
 
government, Repelita V may look at these issues from the standpoint of
 
integrated resources management.1

/
 

As a partial effort to manage groundwater supplies, the government
 

charges industries and businesses 5-10 Rupiahs/m3 . Most residences are
 
not metered and charged, although an increasing number of middle and upper
 
class residences are charged for water use. Many poorer households and
 
urban households without piped or well water must purchase relatively
 
expensive water from private tanker trucks. Rive5/water withdrawal is
 
metered in the industrial and commercial sectors.-


The World Bank is requiring the Government of Indonesia to consider
 
user fees for water development projects, including irrigation, funded by
 
the bank. At the present time, the issue of user fees is very sensitive.
 

Haeruman notes that the problems of allocation of water in mid- and
 
lower river reaches e currently not taken into account in watershed
 
management projects.a- A need exists for an integrated watershed
 
management approach that takes into account the entire watershed as a
 
planning unit.
 

l...2 Water Supply
 

Rural water supplies come from groundwater as well as rivers, streams,
 
lakes, and irrigation systems. When groundwater is tapped in rural areas,
 
the wells are usually shallow. The major limitation to water supply in
 
rural areas is probably access to surface water of acceptable quality.
 
Shortages of water during the dry season is also a problem in some areas of
 
Indonesia. In some of the country's more arid regions, crop production,
 
cropping patterns and intensity are limited unless irrigation systems and
 
water storage systems are available.
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Urban water supply is generally a combination of groundwater and
 
surface water resources. Jakarta derives much of its drinking water from
 
open rivers and canals. A publicly-owned water treatment plant derives most
 
of its water supply from the highly polluted West Tarum Canal and Ciliwung
 
River.A/ Hotels and industries in 1983 were estimated to withdraw 30
 

3
million m3 of groundwater per year. An additional 3 million m was
 
extracted from shallow wells.-


River flooding occurs frequently in deltaic and lowland areas during
 
the rainy season. Flooding is a frequent problem throughout Jakarta during
 
the rainy season as a result of extensive exploitation of the watershed
 
catchment areas. The incidence and extent of flooding have increased in
 
some areas due to deforestation,Pe introduction of agriculture to sloping
 
upland areas of river catchments,' and increasing amounts of imp@xmqeable
 
surfaces in urban areas and in the watershed. These l8nd use practices lead
 
to accelerated runoff, increased discharge, and soil erosion, which change
 
the hydraulic capacity of rivers..
 

Discussions held with a team of research scientists at Biotrop in Bogor
 
revealed concern about reductions in groundwater flow in Jakarta. These
 
reductions are probably attributable to development in the
 
Bogor-Cibirung-Ciawi area and the consequent reduction of area for
 
groundwater recharge in the catchment basin.
 

1.3.3 Water Quality
 

Poor water quality is a pervasive problem in Indonesia. In both rural
 
and urban environments, water supplies are generally characterized by
 
contamination with sanitary wastes, solid waste, and suspended sediment as a
 
result of erosion from poorly managed agricultural and forestry operations.
 

The Environmental Water Quality Division, Institute of Hydraulic
 
Engineering, Ministry of Public Works has been conducting a water quality

inventory of Indonesia since the beginning of the UNESCO-sponsored Global
 
Environmental Monitoring System program in 1978. Initially, the Indonesian
 
program focused on sedimentation and turbidity, but over the years the
 
program has expanded to include a number of water quality parameters. The
 
inventory includes a review of local water uses and then examines whether
 
the quality is acceptable for these uses. The following points highlight
 
salient features of water quality conditions in Indonesia.
 

Generally, groundwater supplies in rural areas are of good quality.
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In urban areas, rivers, canals, and streams are essentially open sewer
 

systems. Several reservoirs supply water to the Jakarta area. The quality
 
of this water supply is not known. However, once the water reaches Jakarta
 

and is stored in urban reservoirs, it comes heavily contaminated with
 

organics, nutrients, and solid westes.- For example, water from
 
Jakarta's Pejompongan treatment plant is unable to meet government
 

purification standards for drinking water because its raw water supplies are
 

so heavily polluted.- / Even if it were able to do so, however, the
 
treated water would likely become recontaminated because the delivery
 

systems are in very bad condition due to poor maintenance, a pervasive
 

problem throughout Indonesia. Poor maintenance of urban water systems has
 
led to the USAID/Indonesia decision to stop funding urban water projects
 

until budgetary and management problems are addressed.
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2. AGRICULTURAL SUSTAINABILITY
 

When applied to agriculture, the term sustainability connotes the
 
resilience of farming systems to fluctuations in environmental and economic
 
conditions, such as extended drought, pest outbreaks, price collapses and
 
household labor shortages. Agricultural sustainability requires three
 
features in farming systems: animal and crop productivity, socio-economic
 
viability, and the long-term maintenance or enhancement of the resource base.
 

Since the late 1960s, increasing the yield of major food crops,
 
particularly rice, has been the primary objective of the Government of
 
Indonesia's agricultural program. Over the last decade, the average annual
 
rate of rice production has risen by 4.5 percent and Indonesia has now
 
achieved rice self-sufficiency. This impressive accomplishment has brought
 
with it the new challenge of maintaining these gains and realizing similar
 
ones from marginal, less fertile lands. At present, the GOI is embarking
 
upon a major effort to diversify agricultural production in areas that are
 
less stable or productive than the rice growing regions of the country.
 

Behind the drive for increased agricultural productivity and
 
diversification are two fundamental pressures: increasing population and
 
GOI economic policies. An expanding population of increasingly better
 

educated people with higher expectations is placing tremendous pressure on
 
the use of the country's natural resources. While the G01 has been
 
successful at reducing the rate of population growth, it has not
 

significantly lessened the pressures on resource use. At the same time, the
 
GOI's economic policies have emphasized economic growth by promoting
 

self-sufficiency in selected commodities and by geneiating export earnings.
 
These policies have been translated into production driven, target oriented,
 

sectorally biased programs that are having negative effects on other parts
 
of the economy. The rationale, processes, and effects of these policies are
 
discussed in detail in Annexes 1 and 2.
 

These macro-level policies are implemented through programs and
 

projects at the provincial and district levels. However, they are often
 
undertaken without sufficient research or concern for their environmental,
 

As a result, the farm and resource management
economic, and social effects. 

practices used by extension agents and farmers are having direct and often
 

negative environmental effects and are threatening agricultural
 

sustainability. There is increased concern on the part of segments of the
 

public and private sectors that these problems threaten the viability of
 

many farming systems in Indonesia, both on lands which have been intensively
 

cultivated for centuries and in areas only recently brought under
 
cultivation. Because of the increasing severity of these problems, there is
 

a growing recognition by the government of the need to strengthen the
 

sustainability of agricultural systems by improving natural resource
 
managemen and by incorporating environmental principles into the planning
 

process.-


Three major types of environmental problems affect or are affected'by
 

Indonesia's current agricultural practices. These are loss of habitat and
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species and other negative effects from the conversion of natural systems to
 
agricultural use, the degradation of the resource base as a result of poor
 
management, and the secondary negative effects that spill over from one
 
region to another or one sector to another (externalities).
 

The conversion of natural systems, habitats, or communities results
 
from policies and/or economically driven factors that promote the expansion
 
(extensification) of a given agricultural sector. This results in the
 
direct loss of habitat and species. In general, the severity of this
 
problem is directly dependent on the quality of the displaced resources,
 
their uniqueness, curren: economic value and potential future use. Because
 
most of the fertile, highly productive land in Indonesia io already under
 
cultivation, agricultural programs must be extended onto increasingly
 
marginal, less productive land.
 

Resource degradation results from a number of factors related to poor
 

or inadequate resource management of farming systems that have been
 
extensified onto marginal land or intensified to increase agricultural
 
production. Poor management practices include inappropriate crop management
 
practices such as the promotion of monocultures; inappropriate land uses
 
such as a poor match between a food crop and soil type; inappropriate uses
 
of inputs such as pesticides and fungicides; and the overexploitation of a
 
resource such as overgrazing or slash and burn on a short-term cycle
 
(usually less than 20 years). Inappropriate land use can in turn lead to
 
decreased soil productivity, salinization, and water logging. Inappropriate
 
input use can result in pest resistance, food toxicity, and food chain
 
contamination. Inappropriate crop management practices, such as
 
overemphasizing one genetic plant variety, could result in the rapid
 
expansion of a plant pest. Overexploitation can lead to the permanent loss
 
of a resource or a negative spiral of decreasing productivity.
 

The severity of the degradation of a resource will be affected by many
 

factors. Little is known about the factors that affect resource management,
 
and research interest and funding often lag behind the need for solving
 
problems. The magnitude of resource degradation problems is growing in
 
Indonesia, particularly because resource degradation is occurring on
 

marginal lands such as uplands, swamps and extensive areas in the Outer
 
Islands. Even if technologies were available, it would be extremely
 
difficult to rehabilitate degraded areas in a cost-effective manner.
 

Resource degradation often affects the primary users of a resource,
 
while externalities are negative effects that are passed on to subsequent
 

users of a resource.. For example, upstream industrial and farming practices
 
Ln Java may not immediately result in decreased upstream productivity, but
 

they can result in degraded water quality, increased erosion, flooding,
 
Lntensity of droughts, and pesticide contamination downstream.
 

The magnitude: of the problems of agricultural sustainability cannot be
 

readily quantified because they are so varied. However, the concern for
 

addressing the problem of maintaining agricultural sustainability among the
 
President and other government officials is growing. The following sections
 
provide examples of some of the factors that are now constraining future
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economic growth and sustainability in the agricultural sector, research and.
 
extension considerations, and the special case of agroforestry-and-.
 
silvipasture.
 

2.1 CONVERSION OF NATURAL SYSTEMS
 

There are several major, direct environmental effects of the
 
extensification of any land use system, including the loss of habitat,

increased soil erosion, reduction in soil fertility and productivity,
 
alteration of water systems, and the special case of the loss of rare and
 
endangered species. The severity of these problems depends upon

site-specific conditions, the size of habitat conversion, the importance and
 
quality of the altered habitat, and the size of remaining undisturbed
 
reserves.
 

Over 75 percent of Indonesia's total land mass of 193 million hectares
 
is under the jurisdiction of the Ministry of Forestry (see Chapter 3 of this
 
annex). Approximately 80 million ha of forest land are eligible for
 
conversion to non-forest uses, including irrigated and rainfed food crop

production, estate and industrial crop production, transmigration, livestock
 
production, fisheries production, and other uses.
 

A summary of the estimated additional land requirements for'
 
government-planned agricultural use by the year 2000 is presented in Table
 
1. It is estimated that between 6.4 and 11.9 million hectares will be
 
needed for the expansion of food crops, estate crops, transmigration, and
 
fisheries. This is discussed in detail below. However, it should be noted
 
that if the land converted for crop production is lower in quality than the
 
land under present use, then the extent of expansion could be greater by a
 
factor of 5 to 10. While increases in yields per hectare can be anticipated

for many crops, the extent of land conversion by the end of the century will
 
be great, and the potential environmental effects will be extensive.
 

Table 1. 	Estimated Additional Demand for Agricultural Land in the Year 2000
 
by Sector
 

Sub-sector 	 Minimum 
 Maximum
 
(Ha)a
 

Transmigration
 
Government sponsored 368,000 2,745,000
 
Spontaneous 1,275,000 1,275,000
 

Estate Crops 2,835,000 5,625,000
 
Food Crops 1,550,000 1,550,000
 
Fisheries 400,000 660,000
 

Total 	 6,428,000 11,855,000
 

Source: 	Author's calculations based on data cited in referencesfound in 
footnotes 2, 11-13, 15 and'16. . 
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2.1.1 Transmigration
 

Transmigration is a large-scale resettlement program designed to move
 
people from Indonesia's densely populated Inner Islands, particularly Java,
 
Madura, Bali and Lombok, to the underutilized Outer Islands of Sumatra,
 
Kalimantan, Sulawesi, and Irian Jaya. The GOI's stated purposes for the
 
program are to increase the economic welfare of the landless rural poor
 
transmigrants, primarily through an agricultural production program; to
 
provide a means of economic development for the Outer Islands; to reduce the
 
rate of population growth in the Inner Islands which in turn will reduce the
 
pressures on developing their critical or fragile upper watersheds; and to
 
increase food production.
 

Between 1950 and 1984 approximately 560,000 families (2.3 million
 
people) were resettled in the Outer Islands. During Repelita III (1979-84)
 
3.65,977 sponsored transmigrant families and 169,500 spontaneous, unassisted
 
transmigrants were resettled in Sumatra (227,065), Kalimantan (70,614),
 
Sulawesi plus the Moluccas (51,682), and Irian Jaya (16,616).2/
 

During Repelita IV (1984-89), the GOI expected 750,000 families to
 
transmigrate: 400,000 under a sponsored program and the remaining 350,000
 
spontaneously. According to the World Bank, the GOI reduced targets for
 
sponsored settlements to one-half of their initial levels. As of August 31,
 
1987, the Minister of Transmigration reported that approximately 650,000
 
families had been resettled and approximately 74,900 additional families
 
will be transmigrated by March 1988.2/ Ministry officials have stated
 
that the primary reasons the target for sponsored settlements will not be
 
achieved ere budget reductions as a result of declining oil revenues;
 
unrealistic budget estimates of the costs of resettlement
 
($3,000-4,000/family compared to the actual costs of 8,000-10,000 per
 
family); lack of suitable, approved sites; logistical constraints that
 
prevent the Ministry of Transmigration from filling the sites it has already
 
developed; the effect of domestic and international criticism of the
 
program; the lack of trained personnel in the Ministry; and the increasing
 
difficulties of acquiring new land from local residents.i'
 

Transmigrants receive 2-3 hectares of land. Initially, they are
 

provided with a small house and garden on .25 ha, 1 ha of cleared land, and
 
an additional .75 to i.$ ha that are reserved for future development. At an
 
average of 2.5 hectares per family, approximately 1.4 million hectares of
 
land have been cleared for this program since 1950, and 915,000 ha of this
 
between 1979 and 1984. Approximately 30 to 50 percent of the land cleared
 
for sponsored migrants in Repelita III was forested.- ! If the program
 
grows by approximately 40,000-ha per year (the average annual rate since
 
1950), then it will require an additional 368,000 hectares by the year
 
2000. If the rate of growth in the program were to match the Repelita III
 

period of 183,000 ha/year, then an additional 2.75 million hectares will be
 
needed. If the number of spontaneous transmigrants is added, and they clear
 
an average of 85,000 ha/year, then approximately 1.275 million additional
 
hectares of land can be expected to be cleared.
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2.1.2 Industrial and Estate Crops
 

In Indonesia, non-food crops have traditionally been divided into
 
industrial and estate crops, the former being produced by small-holders and
the latter by plantations or estates. Thus coconuts, tobacco, fiber crops,

spices and medicinal crops are termed industrial whereas rubber, oil palm,

coffee, cocoa, tea, and sugar form the principal estate crops. However, the
division is now fairly arbitrary because some tobacco and spices are
produced on estates and while small-holders are growing rubber, sugar,
 
etc.6/
 

Small-holders cultivate and manage over 95 percent of Indonesia's major

industrial crops and nearly 75 percent of the estate crops (Table 2).Z/
Coconut production covers nearly 3 million hectares of land, followed by

rubber (2.7 million ha), coffee (878,000 ha), cloves (549,000 ha), palm oil
 
(469,000 ha), kapok (348,000 ha), 
and sugar cane (341,000 ha).
 

The production of rubber, palm oil, coffee, tea, tobacco, pepper, and
copra generated an estimated U.S. t1.85 billion in foreign exchange earnings

in 1986.1/ 
It is estimated that the value of production for coconuts,

cloves, other spices, an tobacco reached tl.5 billion in 1982, which was
about 6 percent of GDP.I/ World Bank estimates of non-food farm and
 
estate crops production in 1985 were calculated at Rp. 3,025 billion or 3.8
 
percent of GDP.10/ Because of the opportunity for increasing export

earnings in combination with a still growing domestic market for most of

these commodities, this sector is expected to expand in the future.
 

As noted in Annex 1, increased production of industrial and estate
 crops will mean further development of marginal lands and will require the
 
conversion of Outer Island forest lands. 
Assuming present low-level yields,

it is estimated that between 2.8 to 5.6 million ha of land will be needed
 
over the next decade for expanding the production of palm oil, coconuts,

tobacco, cloves, rubber, and cocao (Table 3).
 

Table 3. Projected Additional Land Needed for Increased Estate Crop
 
Production by the Year 2000 

Commodity Minimum Estimate Maximum Estimate 

Palm Oil 
Coconut 
Tobacco 
Cloves 
Rubber 
Cocao 

695,000 
600,000 
129,000 
20,000 

1,023,000 
369,000 

695,000 
2,359,000 

238,000 
20,000 

1,925,000 
408,000 

Total 2,835,000 5,625,000 

Source: AUthor's calculations. See references cited in footnotes 11 and 12.
 



Table 2. Non Food (Industrial and'Estate) Crop Production, i982-1985-


ESTATE CROPS 


Rubber 

Palm Oil 

Sugar Cane 

Coffee 

lea 

Cocoa 

Ramie 


INDUSTRIAL CROPS.
 

Coconut 

Clove 

Kapok 

Tobacco 

Pepper 

Cassiavera 

Nutmeg 

Rosella 

Castar 

Citronella 

Vanilla 

Cotton 

Cashew 


.
 

Estates 

1.0001Ha 


493 

431.2 

207 

49 

69. 

43.8 

9.4 


Estates 


000 Ha. 


77 

23 


N/A! 


15 

0.2 

1.2 

2.5 


..
 
1.3 


3 


Small-holders 

000 Ha 


2,164 

37.8 


134
 
830.1 

50.3 

34.6 

13.9 


Small-holders
 

000
 

3,001.5
 
'619.6
 
404
 
205
 
80.9
 
78
 
65.7
 
7.2
 
1.2
 
5.5
 
4.7
 
97.4
 

160
 

Total
 
OOOHa
 

2,657
 
469
 

879.1
 
119.3
 
78.4 ,
 

23.3
 

Sources: 	 World Bank, Indonesia: Policies and Prospects for Non-Oil
 
Exports. Main Report, Washington, D.C.: IBRD, December 31, 1986b
 
and Biro Pusat Statistik, Statistik Indonesia 1985. Jakarta,
 
Indonesia: Government of Indonesia, January 1986.
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The government is planning to expand palm oil plantations by an
additional 695,000 ha. 
It is,estimated that an additional 600,000 ha of
coconut plantings will be needed to mett estimated supply targets for copra
by 1990 a~d 2,359,000 ha will be needed if supply is to meet projected

demand.2-1 / If tobacco production continues to grow at the recent annual
rate of 5 to 8 percent, then an additional 129,000 to 238,000 ha will be

needed over the next ten years.
 

The Directorate General of Estate Crops estimates that an additional
20,000 ha of cloves are needed to meet present demands. The annual growth
in rubber production is expected to be 3.7 percent. 
 At pr tsent low yields
per hectare, future extensification could grow to 4,582,000 ha, which would
be an increase of 1,925,000 ha. 
 If growth in land expansioii were 2.2
percent annually because of improvements in yields or slowerq growth, then
3,680,000 ha might be needed, which would be an increase of 1,023,000 ha.
This Directorate General's position on coffee production is to promote
intensification, improve quality and processing, and halt tiLe expansion

program for coffee estates. On the other hand, the total area in
cocoa
production increased by 10,6 percent per annum between 1967 and 1985 from

12,839 ha to 78,386 ha. The Directorate General of Estate (-rops plans to
develop an additional 40,000 ha by 1988.2 
 If expansion cclntinues at
projected levels of 12.5 percent per year and at present rates of
productivity, then an additional 369,000 ha will be needed to meet this
 
target.
 

The potential environmental effects from a continuing expansion of
 
estate and industrial crops include deforestation, loss of wetlands habitat,
loss of rare and endangered species, serious hydrologic problems in upper
watersheds which can lead to increased downstream flooding and regional
droughts, and increased problems of pesticide, fungicide, and fertilizer
 
contamination. The magnitudes of these types of effects are generally site

specific and few monitoring studies have been conducted of land conversion.
 

In Irian Jaya, for example, clearing and management practices at a
donor-GOI funded palm oil plantation in the Manokwari area caused a
landslide and local deforestation on adjoining hillsides. 
The land clearing
for the plantation attempted to maximize the area brought under production

in as short a period of time as possible. 
This approach ignored underlying
variability in soil stability, vegetation-water interactions, and slope

factors. No provisions were made for local people to grow food crops on an
interim basis while waiting for tie palm oil to mature, which resulted in
increased cutting of forested steep hillside land adjacent to the
plantation. At present, an extensive and growing band of denuded hillsides
 
ring the plantation.
 

The effective development of estate crops will require the assessment
 
of suitable incentives for both planting and continued maintenance, careful
integration into existing farming systems, sound site selection that does
not threaten existing forestland, and the development of profitable yet
environmentally sound agricultural processing methods to attain increased

value added for the commodities. For example, many of the estate and
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industrial crops can be inter-planted with food crops and grown to
 
facilitate water and soil conservation. Also, officially, estate crops are
 
established only on areas with second growth or secondary forest. In
 
practice, 	however, primary forest or selectively cut forest is cleared
 
(e.g., Irian Jaya). Significant improvements can be made in site selection
 
and management of estate and industrial plantations.
 

2.1.3 Food Crop Production
 

Over the 	last ten years, significant progress has been made in
 
increasing food production in Indonesia, particularly in irrigated rice. By
 
1986, 15,546,000 ha of land were being used to produce the major food
 
commodities of rice, corn, soybean, cassava, peanuts, and mungbean (Table
 
4). Because of continued population growth, the future demand for rice and
 
other food crops is expected to increase. This can be met by the
 
extensification of areas under production, intensification, or substitution.
 

One projection indicates that the total area harvested would need to
 
reach 17,843,000 ha by the year 2000.13/ For wetland rice, it is
 
estimated that an additional 1.76 million ha of harvest land would be
 
needed. Assuming that rice cropping intensity remains at 1.7, this implies
 
a need for an additional 1 million hectares of irrigated rice land. For the
 
dryland crops, it was estimated that the additional land requirements are
 
closer to 550,000 ha of harvested area. Considering that the cropping
 
intensity for these commodities is between 1 and 1.2, a conservative
 
estimate of additional land needed is 500,000 hectares.
 

Table 4. 	Projected Demand for Land for Food Crops by the Year 2000
 
(000 hectares)
 

Commodity 1986 2000 
Area Total Additional 

Harvested Area Harvested 

Wetland Rice 8,492 10,252 1,760 
Dryland Rice 1,107 1,147 40 
Corn 2,787 2,828 41 
Soybean 1,184 1,384 200 
Cassava 1,139 1,063 -76 
Peanut 556 682 126 
Mungbean 281 487 206 

Total 15,546 17,843 2,297 

Source: 	 Directorate of Food Crop Economics, Trends in Agricultural Supply
 
and Demand to the Year 2000. Jakarta: Ministry of Agriculture,
 
March 15/.
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The Ministry of Agriculture has issued a briefing paper calling for a
 
cutback of total rice land from 9.5 million hectares in 1986 to 8 million
 
hectares in 2000. 
This was proposed in order to accomodate demands for
 
non-food crop use and for increased production of secondary food
 
crops.14/ It is not clear if this proposal will be carried any further.
 
If it is, the amount of land required for future extensification would be
 
reduced. However, recent simulation model assessments which evaluate the
 
likely consequences of economic changes on agricultural performance suggest

that area development will be strongly dependent on the pricing policy
 
adopted by the government. If the government adopts strong agricultural
 
prices, a rapid expansion of both irrigated and dryland crops is predicted.
 

2.1.4 Fisheries Resources Development
 

Productive fisheries resources in Indonesia are derived from marine,
 
fresh-water inland, and coastal brackish water areas. 
The production and

general environmental trends in this sector are discussed in detail in
 
Chapter 4 of this annex. 
 The general effects of agricultural

extensification identified above apply most specifically to the expansion of
 
the tambak (brackish water fish and shrimp pond) sub-sector.
 

At present, there are approximately 235,530 ha of tambak and 42,000 ha
 
of fishponds in Indonesia. The potential of these resources has not yet

been fully d veloped and it is estimated that between 400,000 ha 1 and
 
660,000 h-l6 / can be developed. Tambak development is occurring in a
 
haphazard manner throughout the country, although there are significant

concentrations in Java and South Sulawesi. 
 The major habitats that will be
 
negatively effected are mangroves and tidal swamp forests. 
The full effects
 
of tambak extensification will not be known for a while because there is
 
little research being conducted to evaluate its effects.
 

2.2 DEGRADATION OF RESOURCES
 

2.2.1 Inappropriate Crop Management
 

2.2.1.1 Production Led and Target Driven Cropping Systems
 

A system of production and area planted targets is used for most crops

by the Ministry of Agriculture and for the Ministry of Transmigration. The
 
Directorate Generals of Food Crops and Estate and Industrial Crops develop
 
annual targets by crop for each province. These targets are then further
 
broken down for each district in the province.
 

The targets set by the directorates are neither coordinated with other
 
directorates within the Ministry of Agriculture nor with other ministries'
 
plans for a region.1 7/ Further, the production targets are generally

based on results from controlled research sites on fertile volcanic soils
 
with high input levels. Little to no effort is made to adjust targets to
 
local agro-climatic conditions. Consequently, target levels poorly match
 
actual per-hectare yields.
 

http:region.17
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Because the success of a program is often measured by how closely
 

target levels are reached, local district and sub-district officials
 
continually endeavor to extend production into sub-optimal and marginal
 

lands. The outcome is continuing pressure on some of the upland areas,
 

swamplands, and forests for intensive crop production and a gradual
 
deterioration of the land resource.
 

Local area and production targets appear to reflect national and
 

regional levels sought for individual crops. Without the targets, it is
 

unlikely that certain crops (e.g., sugar and to a lesser extent other
 

commodities) would be grown in some areas or that crop mixes and rotations
 
would retain their present conformations. According to some experts, the
 

expargion of targeted crops can result in considerable domestic resource
 
costs that may outweigh the continuing resource costs associated with the
 

import of some crops. Furthermore, target levels do not appear to be linked
 

to the research progress made for specific crops. For example, extension
 

agents have inadequate research information to recommend crop management
 
Yet target levels are set to achieve production
practices for soybeans. 


levels desired for economic or political objectives. Consequently, desired
 

production increases may not reflect current research or technological
 
As Indonesia continues its recent efforts in diversification,
capabilities. 


these problems will grow rapidly and resource allocation conflicts will
 
arise unless a mechanism is developed to resolve them. In fact, few
 

in-depth examinations have been conducted on the impacts that targets have
 

on resource use optimization and rational resource use allocations.
18/
 

2.2.1.2 Monoculture versus Polyculture
 

Industrialized and/or modernized agricultural systems and food
 

self-sufficiency programs have been characterized by an ever increasing use
 

of monocultures, and high levels of resource inputs such as fertilizers,
 

pesticides, and herbicides. Monoculture programs generally have improved
 

yields and can provide a farmer with a competitive edge in marketing,
 

mechanization, other economic efficiencies, and for certain crops, they may
 

provide benefits for the control of some plant diseases. In the case of
 

rice production, large-scale investments in irrigation infrastructure were
 

justified on the basis of improveq,production from high-yielding rice
 

varieties grown in monocultures.-9
 

Heavy reliance on monocultures and in many cases mono-genotypic
 
The high degree of farm-level and regional
varieties has its risks. 


specialization required for monocultures leaves farmers vulnerable to pest
 

outbreaks, price fluctuations, weather vagaries, and dependency on purchased
 
inputs. In order to properly compare monocultures with traditional
 

polycultures, it is critical to examine their costs, additional risks and
 

the magnitude of the potential negative effects of these risks.
 

Monoculture systems have costs associated with them that are not always
 

The costs can include increased soil erosion, decreased nutrient
evaluated. 

uptake from the soil, decreased relative total yields, more rapid depletion
 

of soil fertility, and increased vulnerability to pest outbreaks (see
 
Section 2.2.3.1).
 

http:allocations.18
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Polyculture systems, on the other hand, spread the risk of loss among
 
several crops instead of limiting them to one crop. Traditional
 
polycultures in Javanese home-gardens which have four or more layers have
 
been shown to be more efficient in reducing soil erosion because of their
 
more complete ground cover and better use of available sunlight.

20/
 

Research on inter-cropping systems (planting rice and maize at the same
 
time, followed by cassava two months later, and after the grains are
 
harvested, legumes such as cowpeas or peanuts) was compared with a
 
sequential planting of three crops without cassava. The intercrop produced
 
somewhat less overall than sequential planting, but gave higher net
 
returns. Intercropped plots receiving no lime, fertilizer, or mulch netted
 
$219 per hectare, compared to a t14 per hecatare net loss for sequentially
 
planted plots similarly managed. When lime, fertilizer, and mulch were
 
used, the differences were even more dramatic: net returns per hectarq for
 
the intercrops were $639, versus $178 for the sequential plantings.

217
 

Finally, the introduction of monocultures which are derived from one or
 
a few genotypes can be costly and risky. For example, the leguminous,
 
fast-growing tree, leauceana species (lomotoro, epil-epil) have been widely
 
planted in Indonesia for shade in estate crop plantations of coffee, tea,
 
and vanilla, for livestock production in the eastern islands, and for soil
 
conservation in the upland areas of Java, Sumatra, Bali and elsewhere. In
 
1985, a natural pest of this tree, a plant louse (psyllid), invaded
 
Southeast Asia and within in one year spread from the Philippines,
 
throughout Indonesia, to Malaysia and Thailand. The psyllid spread rapidly
 
because the leuaceana was abundant and widespread, there were no natural
 
predators, and few trees were resistant to the psyllid. The economic costs
 
to Indonesia are estimated to be in the millions of dollars and are
 
attributed to reductions in estate crops productivity, major losses in
 
livestock which were prematurely slaughtered, increases in soil erosion,
 
misapplication of pesticides to control the psyllid, and the devotion of
 
government staff time to monitor and develop approaches to control the
 
psyllid. While some of these costs were unavoidable, they could have been
 
reduced if government and non-government programs had diversified their use
 
of leguminous tree crops.
 

2.2.2 Inappropriate Land Use
 

2.2.2.1 Livestock Management
 

Livestock mangement problems in Indonesia predictably follow the
 
classical examples of countries with a long tradition of pastoral herding:
 
namely, overgrazing of pasture land. This problem is greatest where
 
livestock are free ranging on common land. In Java, where land is precious
 
and must be cultivated for food crops, there has been a longer tradition of
 
penning livesi ock and farmers have developed a cut-and-carry system of
 
providing forage and fodder. in the drier Outer Islands, particularly in
 
East and West Nusa Tenggara, livestock production has become increasingly
 
important, the size of livestock populations has grown steadily over the
 
last decade, and livestock are free ranging.
 

The lack of a range management or grazing intensity system in Indonesia
 
will lead to decreased ground cover and subsequent erosion. The lack'of a
 

http:sunlight.20
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reasonable management system is leading to declining soil fertility, while
 
the heavy reliance on a single leguminous tree crop (Leuceana spp.) on which
 
animals forage has increased the risk of pest infestation. In 1986 alone,

the invasion of a Leuceana pest (psyllid) led to massive leaf defoliation
 
which in turn resulted in the premature slaughtering of cattle and goats as
 
their food supply was exhausted.
 

2.2.2.2 Land Use Management
 

As noted in Chapter 1 of this annex, land use management practices in
 
Indonesia differ greatly between the Inner and the Outer Islands. 
Much of
 
the above discussion of food crop management and the analysis of watershed
 
issues in Chapter 8 address the problems of land use management in the Inner
 
Islands. The environmental aspects of Outer Island land use management are
 
reviewed here in the context of their poorer soils, primarily forested
 
habitat, historically low population densities, and burgeoning economic
 
development in agriculture, mining, forestry, fisheries, oil and gas, and
 
other industrial areas.
 

Several key studies have been conducted which de cribe the range of
 
shifting agricultural systems in the Outer Islands.22/ Major examples

include traditional shifting cultivation practices followed in remote,
 
forested areas, shifting cultivation with more modern equipment which is
 
more closely linked to commercial markets, food crop-grassland-livestock
 
cultivators, migrant food and tree crop cultivators, and transmigrants.*

Each of these systems has developed in response to bio-physical conditions
 
interacting with varying levels of human use or demand. 
While these systems
 
are rational responses to economic and bio-physical conditions, their
 
environmental effects differ in both intensity and magnitude.
 

Traditional shifting cultivation in Southeast Asia involves clearing
 
primary forests and cultivating annual crops for one to four years, followed
 
by a fallow cycle during which secondary succession proceeds through bush to
 
secondary forest for ten years or so. In Kalimantan, it was observed that
 
most dryland fields (ladang) are made in secondary forests, some of which
 
were cleared over a century ago. The active zone of cultivation is
 
generally less than 5 kilometers from a village.-3 Although primary

rainforest is still being cleared, the rate at which farmland in old
 
secondary forests is abandoned is greater than the rate oZ clearing in
 
primary forests. Therefore, the extent and average age of secondary forests
 
have been increasing. In the lowland swamp forests in Irian Jaya,

traditional rotational systems have been developed where approximately 5
 
hectare patches are used for hunting and scattered cultivation of food
 
crops. Every five years another area is cultivated and this rotation is
 
repeated for five areas.24 / In both cases, these systems are relatively
 
stable and self sustaining. Because of the long fallow periods built into
 

* 	 Transmigration is reviewed in Section 2.2.4; therefore, it is not 
furthered addressed in this section. 

http:areas.24
http:Islands.22


3-20
 

the cycle, they represent dynamic adjustments to changing environmental
 
conditions. The traditional cultivators are not producing large quantities
 
of food for other markets, and these systems are generally appropriate at
 
low population densities.
 

By contrast, shifting cultivators in a less isolated location in East
 
Kalimantan have been cutting primary forest rapidly to make ladang to
 
produce surplus rice for sale in nearby town markets. The rate of
 
conversion of primary forest there has been accelerated by the introduction
 
of chain saws and outboard motors. The size of semi-permanent ladang is
 
considerably larger than those cultivated by more remote groups, although a

large number of people are producing food crops in this area. The negative
 
environmental effects that are resulting from this system are degradation of

forest land, decreased biological diversity in the ladang areas, declines in
 
soil fertility, and increasing soil erosion.25/ This system will not be
 
sustainable without long-term soil management. Also, the decreasing yields,
 
combined with the capability to rapidly convert forest land to ladang, will
 
spread the rate of growth of this problem.
 

Similar to the system above is the case'of forest conversion for rice
 
crop production for two to six years, which is always followed by the
 
invasion of grasslands or alang-alang (Imperata cylindrica). This is

caused by too long a cropping phase, too short a fallow or succession phase,
 
or a combination of the two, which results in rapidly declining crop yields,

loss of nutrients, soil erosion, and weed invasions. Grassland invasion
 
then begins, which is eventually dominated by alang-alang because of its
 
competitive root structure. It is estimated that there are 16-20 million
 
hectares of alang-alang in Indonesia (primarily in Kalimantan and Sumatra)

and it ap ears to be growing at a rate of 100,000 to 150,000 ha
 
annually. 6/
 

The alang-alang system can be maintained by fire and high labor
 
inputs. In this case, a cleared field can can produce rice for five to
 
seven years, lie fallow for three, and the grasses can be used for livestock
 
fodder. Because mature alang-alang does not make good fodder, annual
 
burning is employed to promote new growth which can be grazed by livestock.
 

When compared to the costs of labor to clear a plot of forest land

which will produce for one year in ten, the management of alang-alang makes
 
economic sense in the medium-term, according to some. 27/ On the other
 
hand, the management of alang-alang land is heavily labor intensive and in
 
areas that still have primary and secondary forests, it is less wogk to
 
continue to clear new tracts than to maintain alang-alang lands-


Regardless, much of the existing alang-alang dominated land is probably
 
underutilized and could be transformed into more productive and sustainable
 
agricultural uses. Since 1980, increasing numbers of experts have been
 
suggesting that alang-alang land be used for both estate and industrial
 
crops and transmigration settlements based on perennial crops. 29/
 

Spontaneous migrant cultivators represent a growing group of farmers
 
engaged in the conversion of forested land for short- and medium-term
 
returns for food and tree crop production. There has been a significant
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increase in the number of migrant cultivators as roads are built through
previously inaccessible forests. Roadside sites are cleared and planted
 
with food crops for a few seasons' consumption and tree crops are planted to
 
meet a growing commercial demand for domestic consumption and international
 
export.
 

In one small region along the road between Balikpapan and Samarinda,
 
Kalimantan, researchers found that 770 families had cleared 1,170 hectares
 
of logged-over forests to establish pepper plantations. The farmers were
 
using the food crop/tree crop system noted above. They clear-weed the
 
pepper plantations to reduce competition, which leads to increased soil
 
erosion (estimated to be as high as 5 to 12 kg/m /yr). No fertilizers are
 
used and soil fertility has predictably declined in the plantations. Most
 
of the sites can be used for approximately ten years before declining yields
 
result in their being abandoned.
 

Given enough time, any of the systems decribed above can be succeeded
 
by bush and eventually secondary forest, if soil depletion has not been too
 
severe and there is a natural source of seed for regeneration. For example,
 
one pepper plantation returned to a tall forest with a relatively high
 
species diversity within only 30 years after being abandoned. However, this
 
plantation was maintained for only four years and it had been surrounded by
 
a primary forest which provided a natura4 source of seeds and seedlings to
 
promote succession.30/
 

In summary, land degradation will depend on the length of time of
 
cultivation, the management practices employed, the rate of vegetation
 
recovery (which will be affected by the surrounding vegetation), and the
 
underlying soil conditions. While the development of small areas may not
 
result in long-term irreversible environmental effects, an increase in
 
spontaneous settlers' exploitation of newly accessible land without
 
sustainable management systems can be expected to result in increased land
 
degradation, soil erosion, and declining yields, continued extensification
 
and conversion of forested land, and the spread of alang-alang grasslands.
 

2.2.3 Inappropriate Use of Inputs
 

2.2.3.1 Pesticide and Herbicide Management
 

Since 1968 the majority of pesticide use has been to control the pests
 
of food crops. The most commonly used pesticides are chlorinated
 
hydrocarbons such as DDT, endrin, dieldrin, heptachlor and BHC, and
 
organophosphate pesticides such as parathion, OMPA, TEPP and others.
 
Organic and non-organic herbicides have been used to control weeds in estate
 
crop plantations. Organic based herbicide use includes PCP to control
 
alang-alang and 2,4-D to control broad-leafed weeds, particularly water
 
hyacinths.
 

While the data on pesticide use are uneven and not standardized,3 can
 
be seen that the use of pesticides has increased steadily since 1974.__

Pesticide consumption grew by over 237 percent over between 1978 and 1982
 
(Table 5) and insecticide use for food crop protection grew by 710 percent

between 1974 and 1982 (Table 6). Between 1981 and 1986, insecticide use for
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food crop protection grew rom 8,890 tons to 17,230 tons, or from .93 kg/ha

to 1.69 kg/ha (Table 7 32, The primary pesticides now used are
 
organophosphates (65 percent), carbamate, synthetic pyrethroid and others
 
(35 percent).
 

Insecticides are extensively used for pest control in vegetable crops,

particularly cabbage, cauliflower, broccoli, and carrots. 
In the 1930s

arsenicum, pyrethrum and derris were used extensively for cabbage

protection, followed by DDT in the 1940s and more recently toxaphene.33/
 

Pest Resistence in Rice. The intensification of rice cultivation in
 
Asia took off during the late 1960s. in Indonesia, the BIMAS (Mass
Guidance) program focused on three key aspects: 1) the use of modern
 
production methods, 2) non-collateral credit to obtain a package of
price-subsidized inputs, and 3) technical assistance provided by extension
 
agents. Activities to meet the single goal of increased production were
implemented without regard for ecological and economic costs. 
As a result,

the program promoted modern cultivation practices which were highly

productive yet highly susceptible to pest and disease attacks.
 

Table 5. Indonesian Pesticide Consumption, 1978-82
 

Year Production Import 
Total 

Consumption 
% Ann. 
Change 

% Change 
From 1978 

1978 9,128 4,272 13,400 -
1979 
1980 

20,812 
25,671 

3,389 
6,139 

24,201 
31,810 

80.6 
31.4 

80.6 
137.4 

1981 33,576 1,237 34,813 9.4 159.8 
1982 42,369 2,886 45,255 30.0 237.8 

Source: 	 P.T. Data Consult, ICN No. 222. Jakarta: 16 May 1983.,.
 

Table 6. Total pesticide Use for Food Crops in Indonesia (Kilograms-.or
 
Liters)
 

Year Insecticide 
 Fungicide Rodenticide
 

1974 1,371,332 
 46,752

1975 2,267,270 7,507 76,991
 
1976 3,115,006 20,280 157,249

1977 4,202,159 41,152 113,026
 
1978 3,931,808 19,875 121,032

1979 4,133,790 10,140 79,020
 
1980 6,266,475 46,598 73,229

1981 9,020,105 132,345 109,040
 
1982 11,114,191 95,471 96,558
 

Source: 	 Ministry of Population and Environment, Pesticida dan Baku Mutu
 
Komoditi. Jakarta: Government of Indonesia, 1986.
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Table 7. 'Annual Use' of eit{dR idnndpR~ia 

1981 1982 1983 1984 1985 1986 
.K or - -
per ha".93 1.10 1.35 1.34 1.47 1.69 

Source: 	 Soekarna, Dandi and Djatnika Kilin, The Status of Pest Resistance
 
to Insecticides in Indonesia. 
Bogor: Bogor Research Institute for
 
Food Crops (BORIF), 1987.
 

Yields and total production rose steadily under the program and reached
 
approximately 15 million tons by the mid-1970s until the outbreak of the
 
brown planthopper (Nilaparvata lugens), a carrier of grassy and ragged stunt
 
viruses. The causes of the outbreak have been attributed to the widespread
 
use of susceptible varieties, continuous and overlapping-cultivation;
 
increased application of nitrogenous fertilizers, insecticide-induced
 
resurgences and resistance, and the aestruction of the natural enemies of
 
the brown planthopper by non-selective insecticides. Losses from the
 
outbreak 	were estimated to be approximately 364,500 tons of milled rice
 
valued at more than $100 million. At a per capita consumption rate of 120
 
kg, this 	loss could feed an estimated 3 million people for one year.34/
 

The outbreak of brown planthopper in the mid 1970s was brought under
 
temporary control by the introduction and extensive planting of a new
 
pest-resistant rice variety, IR36, in combination with the widespread use of
 
pesticides. However, this resistance was overcome in 1980 by another pest,
 
tungro virus and its vector, the green planthopper.
 

The current outbreak of brown planthopper (about 38,000 ha have been
 
affected in eight leading rice-growing regions for a total loss of about 1
 
million tons) has led to rather drastic steps outlined in the presidential

decree (INPRES 3/1986, dated November 5, 1986) to implement a nationwide
 
integrated pest management program.35/ The program includes the control
 
of planting patterns to disrupt the cycle of the planthopper, research,
 
development, and planting of pest-resistant high-yielding varieties (HYVs),

the eradication and sanitation of infested areas to control the extent of
 
the outbreak, and the prudent use of insecticides. Fifty-seven brands of
 
insecticides were banned for rice crop protection (but not for other
 
secondary food crop use) (Table 8). Other insecticides may be used when
 
other methods of pest control are not effective and thei- use takes into
 
account the conservation of the natural enemies of the brown planthopper.
 

The centralized program of subsidies and control of HYV seed is, in
 
this case, a mixed blessing. The centrally driven subsidy policy which
 
contributed to the instability of the rice production system has, at the
 
same time, enabled the implementation of a large-scale coutrol program by

withholding seed to break the cropping cycle, banning inappropriate

pesticide uses, and promoting a monitoring and survey program for the
 
occurrence of brown planthopper to encourage the rational and timely use of
 
pesticides.
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The full implications of the ban on 57 pesticides used on rice are
uncertain. 
Individual farmers are likely to incur losses if alternatives
 
are not available during this cropping season. 
The government is promoting

and plans to make available the use of narrow spectrum pesticides (e.g.,

Applaude) when the incidence of brown planthopper reaches economically.

threatening levels..35 
 It is not clear who will bear the burden of yield
 
losses.
 

Table 8. Brands of Pesticides Banned for Rice Crop Protection
 

Type of 
 Type of
 
No. Insecticide 	 Active agent No. Insecticide Active agent
 

1. Agrothion 50 EC Fenitrothion 29. Fomadol 50 EC 
 Malathion
 
2. Azodrin 15 WSC Monocrotofos 30. Gusadrin 150 
 Monocrotofos
 
3. Bassazinon 45/ Diazinon + BPMC 
 WSC
 

30 EC 
 31. Hostation 40 EC 	 Triasofos

4. Basmiban 20 EC Klopirifos 32. Karbathion 50 EC Karbathion
 
5. Basudin 60 EC Diazinon 33. Lannate 25 WP Metomil
 
6. Basudin EC 60  34.- Lebaycid 500 EC 	 Fention

7. Bayrusil 250 EC Kuinalfos 35. Lirocide 650 EC 
 Fenitrothion
 
8. Bayrusil 5 G Kuinalfos 36. Miral 2 G 
 Isasofos

9. Basudin 10 G. 
 Diazinon 37 	 Monitor 200 LC Metamidofos
 

10. Brantasan 450/ 
 Diazinon + BPMC 38. 	Nogos 50 EC Diklorfos
 
300 EC 
 39. Nuvacron 20 SCW 	 Monocrotofos


11. Carbavin 85 WP 	 Karbaril 
 40. Ofunack 40 EC 	 Pinidafention

12. Cytrolane 2 G 	 Mefosfolan 41. Padan 50 SP 
 Kartap

13. Dharmasan 60 EC 	 Fentoat 42. 
Pertacide 60 EC Fentoat
14. Dharmation 50 EC 	 Fenitrothion 43. Petroban 20 EC Klorpirifos

15. Diazinon 60 EC 
 Diazinon 44. 	 Phylodol 60 EC Diklorfos

16. Dicarbone 85 S 	 Hasbaril 45. Reldan 24 EC Metil Klorpi
17. Dimaphen 50 EC 	 Fenitrothion 
 SOS

18. Dimercron 	 Fosfamidon 46. Sematron 75 SP Asefat
 
19. Dursban 20 RC 	 Klopirifos 
 47. Sevin 5 D 	 Karbaril

20. Dursban 15/5 E 	 Klopirifos + 48. Sevin 85 S 
 Karbaril
 

BPMC 49. 
Sevin 5 G Karbaril
21. Dyfonate 5 G 
 Fenofos 50. 	 Sumibas 75 EC BMPC + Feni
22. Ekalux 25 EC 	 Kuinalfos 
 trothion
23. Ekalux 5 G 	 Kuinalfos 51. Sumithion 50 EC Fenitrothion
 
24. Ekamet 5 G 	 Etrimfos 52. 
 Sumithion 2 D Fenitrothion

25. Elsan 60 EC 	 Fentont 53. Surecide 25 EC Sianofentos
 
26. Elstar 45/30 EC 	 Fenton + BMPC 54. Tamaron 220 LC Metamidofos

27. 	 Emulthion TM Triklorton + 55. Thiodan 35 EC Endosulfan
 

Azinfosmetil 56. Trithion 4 E Karbofenotio
 
28. Folimat 500 SL 	 Ometoat 57. Trithion 95 EC
 

Source: Presidential Instruction No. 3/1986.
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The history of pest management in rice suggests that the government
 
should develop a long-term program in integrated pest management. This
 
program should, however, be broad-based and designed such that spin-offs may

be realized for effective pest management within a variety of cropping
 
systems. Diversification of the agriculture sector will require a jadre of
 
trained personnel in integrated pest management, but will also require the
 
development of a proactive applied research program aimed at designing

agricultural practices for systems that are more resistent to insect and
 
disease attacks, can effectively monitor pest outbreaks, and that anticipate
 
pest problems before they arise.
 

Although pesticide use continues to be far greater on rice alone than
 
on other crops, diversification into secondary crops and intensification on
 
marginal areas, such as the uplands, have witnessed a corresponding increase
 
in levels of pesticide use. Pesticides made available through a subsidized
 
package of inputs to improve yields in upper watersheds in Java have led to
 
higher pesticide application rates.L_1 This stresses the need to begin to
 
strengthen the Ministry of Agriculture's crop protection research and
 
extension abilities in integrated pest management. Any program should
 
especially consider existing nonchemical practices, including cultural
 
(e.g., rotations and cropping practices) and biological (manipulation of
 
natural enemies) practices.
 

Pesticide Residues and Environmental Contamination. While the economic
 
losses resulting from pest outbreaks are significant both in the short-term
 
and the long-term, a possibly far greater danger faces Indonesia in the form
 
of the long-term pervasive contamination of the environment by highly toxic
 
pesticide residues. Reports are common of the over application of
 
pesticides (and fertilizers) in Indonesia, and there is a serious danger of
 
contamination of soils, surface and subsurface waters, and food items from
 
unregulated or misused pesticides. Thus far, there has been little
 
systematic research on the extent of pesticide contamination in Indonesia.
 

In 1979, the Ministry of Health began collecting data from occassional
 
surveys on the hazards of pesticide use by agriculture, plantation, and pest
 
control workers, and household members. Between 1979 and 1986, from
 
incomplete surveys, at least 236 people died and over 2,700 suffered acute
 
poisoning. Between 1979 and 1980 in a sawmill in Central Kalimantan, 63
 
cases of PCP poisoning and 8 deaths were reported. As a result of this type
 
of accident, PCP use was prohibited by the Ministry of Agriculture. Other
 
reports indicate an increase in the frequency of poisonings during periods
 
of increased spraying to control rice pest outbreaks.38/ Out of 669
 
Balinese farmers sampled in 1982 and 1983, approximately 17 percent were
 
found to have high blood cholinestarase contents, indicating pesticide


9/
poisoning.3


Accidental pesticide poisoiings occur through the contamination of
 
foodstuffs and exposure in storage and transportation. For example, in
 
October 1982, 386 cases of poisoning were reported in Boyolali, Central
 
Java. An analysis of foodstuffs revealed high levels of DDT, eldrin and
 
dieldrin, and endrin in vegetable oil, fried tempe, cassava, and other fried
 
foods (Table 9). In many instances, the pesticide residues exceeded the
 
maximum levels set for any food items.
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Table 9. Pesticide Contamination of Food in Boyolali Regency, October 1982
 
(parts per million)
 

Food DDT Eldrin Dieldrin Endrin Aldrjn 

Vegetable oil 0.917 2.083 
Limpung/fried tempe 26.824 
Tempe bongrek 
Fried cassava 

1.140 
0.592 .003 0.032 

Sambel pecel 2.381 
Fried Bakwan 51.385 4.260 41.758 

Source: 
 Mustamin, Mus, Health Hazards of the Use of Pesticides in
 
Indonesia: Data Collection and Surveys. Jakarta: Sub
 
Directorate of Pesticide Safety, Ministry of Health, 1987.
 

Data on environmental contamination by pesticides are scarce.
 
Pesticide residue analysis indicates that average concentrations in soil and
 
water samples are generally low.L01 However, the sample size in these
 
studies was too low to be statistically significant for the areas covered;
in one case only 8 samples were taken for Java, 34 for Sumatra, and 18 for
 
Bali. 
 In fact, where a greater number of samples were taken, pesticide

residue levels were considerably higher than the sites with smaller sample

sizes. In North Sumatra where more samples were taken (14), the levels of
 
PP-DDT, OP-DDT, and diazinon were considerably higher than in other regions.
 

An analysis of pesticide residues in agricultural commodities conducted
 
between 1980 and 1983 indicates an increasing concentration of pesticides

such as diazinon, DDT, and dieldrin in food crops such as carrots, cabbage,

and to a lesser extent potatoes.-1/ The levels of pesticide residue
 
appear to have been below the maximum residue levels considered safe by the
 
WHO and FAO, with the exception of carrots, which have consistently shown

contamination levels in excess of permissible safe health standards (Table

10).
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Table 10. Averafe Pesticide Re'sidue:-Lev Iels -in'Selecte~d Food Crops 

Chinese Cabae 
Cabbage rCarrbts Potatoes' Mustardr Greens 

DDT 

1980 6 1450 40. nd 
.1982 nd nd nd nd 
1983' 199 2200-' 196 nd 

MRL 7000, 1000. 1000 nd 

Dieldrin 

1980 1 nd 10 42 
1982 nd 42 nd nd 
1983 1 81 9, nd 

MRL 110 200 100 100 

Diazinon 

1980 25 7 13 240 
1982 20. 68. 66 nd: 
1983 '167 135 30 nd 

ME.L 700 500 500 700 

MRL=Maximum residue level set by WHO/FAO.
 
nd=No data.
 

Source: 	 Ministry of Population-and Enviro.ment, Pestiqida dan Baku
 
Mutu Komoditi. Jakarta: Government of Indonesia, 1986.
 

In August 1987, because of high levels of pesticide residue, the
 
Government of Singapore banned the importation of several food crops grown
 
in the highlands of Malaysia ,inder conditions similar to food crop
 
production in Indonesia. Regional standards and mounting concern for
 
pesticide contamination would suggest that the GOI give serious
 
consideration to safe monitoring and enfo:cing local standards if they are
 
to consider exporting their food crops. In addition, the trend towards
 
increasing levels of contamination should result in increased efforts at
 
monitoring pesticide levels in foods intended for local consumption. See
 
Section 2.3 for a discussion of the environmental effects of pesticide
 
contamination outside of the direct target area.
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2.2.3.2 Fertilizer Use
 

Since the early 1970s, government policies have supported fertilizer

subsidies, which has resulted in increased use. 
There was not adequate time
for the team to evaluate the environmental effects of increased fertilizer
 use and data are generally lacking. 
However, government officials and
advisors have indicated concern for increased environmental effects. One of
the effects is 
an increase in non-point source pollution which super
enriches water systems and alters their chemical compositioa and biological
communities. 
See Section 4 for a more complete review of these effects.
 

In addition, application at the wrong time of the season or with an
incorrect method will result in fertilizer being wasted, quickly leached
from the soil during heavy rains, and ultimately, declining crop yields.
The loss in yields can be even more critical for improved crop varieties
that depend on specific fertilizer and pesticidf. management systems. 
While
the effects on the farmer are correctable by improved research, extension,
and information, the downstream contamination of water resources is far more
difficult to correct.
 

2.2.4 Transmigration
 

The transmigration program provides many examples of the difficulties
of establishing agricultural-based development on the Outer Islands. 
 It has
already been seen that there are environmental effects from the
extensification of transmigration on tropical forests and tidal swamps
(Section 2.1.2). 
 This section examines some of the aspects of the viability
and sustainability of the transmigration program.
 

In general, the transmigration program has had some success in
implementing an agriculturally viable program at those sites which have good
soil fertility, are located close to urban centers and have sufficient
infrastructure to provide access to markets and off-farm employment.
However, many tranmigrants are limited to subsistence agriculture and their
sites are not likely to be economically and environmentally sustainable
without a major reallocation of program or other government funds to improve
infrastucture, introduce agricultural approaches emphasizing cash crops,
provide access to markets and opportunities for off-farm employment, and
improve land clearing and preparation practices. It should be noted that
that transmigrants report that they are better off now than they were before
resettlement, despite conflicting evidence of declini g yields after the

initial period and complaints about other services.A42
 

A number of recent studies indicate that agricultural production in
transmigration sites is low, ranging from 460 kg to 840 kg rough
rice/ha/year for upland sites and between 730 kg and 1,620 kg/ha/year for
tidal swamp sites. By contrast, average yields for dryland paddy were 1,742
kg/ha/year in 1985 and 4,214 kg/ha/year for irrigated rice. 
Economic
analyses of these sites show rates of return to agricultural development on
food crops to range from negative to 5 percet/and from 4 to 9 percent if
opportunities exist for off-farm employment.. 
 Part of the reason for
the low returns is the high costs of settlement.
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Agricultural production under the food crop program is dependent upon
 

soil fertility, proper land clearing and preparation, and sufficient and
 

appropriate agricultural inputs. In contrast to Java, the Outer Islands
 

tend to be older geologically, possessing soils that are low in nutrients
 

and structurally poor for annual crop cultivation. Tidal swamplands,
 
primarily in Sumatra and Kalimantan, are constrained by poor drainage,
 

salinity and highly acid soils which upon exposure and oxidation produce
 
acid sulphates and toxic aluminum. The transfer of rainfed, upland rice
 
cultivation from Java to the marginal lands of the Outer Islands has met
 

with limited success. Annual cropping systems have required extensive
 

inputs to maintain so ertility and have promoted further land clearing to
 

sustain productivity.--


In most cases, land is mechanically cleared by contractors to the
 

Ministry of Transmigration. Improper initial land clearing practices using
 

heavy equipment and burning have removed the more fertile topsoils,
 

destroyed much of the valuable standing biomass nutrient source, and caused
 

soil compaction which is more pronounced for soils with a high clay

content.45/
 

According to some reports, the initial yields for food crops are very
 

good, while declining yields were reported for sites that had been opened
 

for more than three or four years. For some of the most successful sites in
 

Irian Jaya, it has been reported that intense cultivation with no fertilizer
 

and very little organic manure application has led to a deterioration in
 

soil fertjlty which is resulting in falling yields in dryland rice, soybean
 

and corn..6
 

While nutrients limit productivity, weeds (Imperata cylindrica or
 
In East
alang-alang) and pest problems plague sustainable crop production. 


Kalimantan, transmigrants are able to plant a single crop of rice before
 
Without adequate
alang-alang begins to invade (see Section 2.2.2.2). 


management (e.g., cover crops), slang-alang predominates, land is abandoned,
 

and transmigrants begin to adopt shifting agricultural practices.
 

The sustainability of food crop yields appears to be limited by the
 

agricultural technical package's designed and provided to transmigrants by
 

the Ministry of Agriculture. Most of the research and the technical
 

packages for food and cash crops have been developed for the agricultural
 

conditions and volcanic soils of Java. Consequently, they are suboptimal
 

and occasionally inappropriate for the marginal soils of the Outer Islands.
 

While this is a common problem for all agricultural programs in Indonesia,
 

it is anticipated that without additional funding to develop adaptable seeds
 

and technical packages, agricultural yields in Outer Island transmigration
 

sites will remain suboptimal.
47/
 

The East Kalimantan provincial government, supported by West German
 

consultants, has been seeking means of overcoming some of the economic and
 

production limitations to annual crop production in the transmigration
 

program. They are developing an integrated farming systems approach based
 

upon mixed perennial and annual crop systems, agroforestry, rotations with
 

cover crops and mulching, and various soil conservation strategies. Their
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http:content.45


3-30,
 

emphasis is on identifying farmers' constraints and tailoring agricultural
 
systems to meet individual needs while integrating sectors (e.g.,
 
agriculture, marketing, and health). Project consultants estimate that this
 
program is spending $240 per family above the transmigration program
 
support, excluding extension, to improve current farming practices.
 

The East Kalimantan program illustrates some of the additional costs,
 
research, extension, and training required to make the transmigration
 
program sustainable.481 If government revenues for transmigration remain
 
low and spontaneous transmigration grows, more attention will be needed to
 
improve research and extension for Outer Island agriculture programs.
 

An additional limitation of many of the Outer Islands development
 
programs is the absence of necessary rural infrastructure. This again
 
illustrates the need for a more comprehensive program and better
 
coordination among government ministries. Even if sustainable production
 
could be attained under current conditions, without access to markets, the
 
transmigrants will remain no more than subsistence-level farmers.

49/
 

The need to develop alternative sources of income and employment may be
 
more critical if greater emphasis is given to perennial tree crop
 
production. Past surveys indicate that transmigrant settlers spend a
 
considerable amount of their time on activities other than farming, which
 
includes harvesting forest products.2 0/ This informal source of income is
 
important and has implications for forest management and small-scale
 
forestry.
 

Finally, there has been a general tendency to transfer cropping systems
 
to new areas while giving little consideration to traditional farming
 

-
practices, such as the management of alang-alang.5--../ Coastal swamps have
 
long been cultivated by Buginese who cleared the land and slowly built
 
ridges wh re they planted coconuts, cassava, bananas, citrus and
 

/
coffee. _ Aspects of these traditional systems could be incorporated
 
into modern cropping systems.
 

2.3 EXTERNALITIES
 

As noted in the introduction, resource degradation often affects the
 
primary users of a resource, while externalities are negative effects that
 
are passed on to the subsequent users of a resource. Thus, resource
 
degradation can be viewed as a direct primary effect of agricultural
 
practices, while externalities'can be viewed as secondary, indirect
 
effects. It is often difficult to clearly demonstrate a direct cause and
 
effect relationship for externalities because data are generally absent, and
 
when an effect is identified or even quantified, it is very difficult and
 
often costly to alleviate the problem.
 

Some of the major causes of secondary environmental effects result from
 
farming practices that alter water flow patterns and degrade water quality
 
by contamination with silt from excessive erosion, and pesticides,
 
fertilizer, and agricultural waste (Figure 1). Some of these processes and
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effects.are discussed more fully in thefollowing/sectiOns. Unfortunately,
 
few data have been ,identified to quantify the-magnitude of theseproblemsin,
 
Indonesia.
 

Figure 1. Downstream Effects of AgriculturalPractitices
 

Agricultural Immediate Effects Downstream Effects.-

Practices
 

Drainage patterns Alteration of water flow 	 Increased flood damage
 
.Decreased domestic and
 
industrial water supply
 
Crop losses
 

Steepland farming Increased soil erosion' Increased sedimentation 

Lack of ground Decreased life of reservoirs 
cover I and irrigation systems 

Overgrazing Increased operation and 
maintenance costs (dredging 
of transportation channels, 
irrigation) 
Infilling of wetlands, 
estuaries, seagrasses, reefs 
Changes in soil fertility 
Crop losses 
Loss of fishery resources 
(tambak, reduced off-shore 
fry stock, loss of nurseries) 
Shoreline accretion 

Pesticide use" Water) and food chain: 	 Reduced food quality
contamination. 	 Increased fishery losses 

Increased morbidity and 
mortality
 

Fertilizer use Water contamination 	 Fisheries losses 
Agro -processing 	 Degradation of water quality 

Increased aquatic weed growth 
Decreased tourism value 

2.3.1 Soil Erosion 

At present, 36 watersheds in Indonesia are considered to have critical 
erosion problems. Thirtteen of these are located in Java (Table 11). 
According to 1987 figures, these watersheds encompass 8.2 million hectares 
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Table 11. Hectares of Critical Land in 22 Super Priority Watersheds 

Critical 	Land Total Watershed. 
(HaHa)
 

1. Solo, Central Java 	 54,200 2,002,137
2. Cimanuk, West Java 	 68,400, 592,612 
3. 	 Citanduy - Cisanggarung, Central
 

aad West Java 55,100 486,121

4. Brantas, East Java 	 92,000 1,158,149
 
5. Jratunseluna, Central Java 	 76,400 734,400
 
6. 	Ciliwung - Cisadane - Cimandiri,
 

West Java 63,600 536,532
 
7. Citarum, West Java 	 60j600 1,029,610
 
8. Serayu - .ukOlo, Central Java 	 49,000 652,837

9. Saddang, South Sulawesi 	 92,500 1,070,200
 

10. 	Asahan - Barumun, North Sumatra 125,400 2,927,039
 
11. 	Bills - Walanae, South Sulawesi 85,900 1,129,974

12. 	 Cijung - Teluk Lada, West Java 89,000 682,415
 
13. 	Pemali - Comal, Central Java 47,400 524,730

14. 	 Sampean, East.Java 51,200 540,734
 
15. 	 Palu - Poso, Central Sulawesi 45,600 9,906,775

16. 	 Barito - Riam Kanan, East Kilimantan 67,300 1,642,830
 
17. 	Indragiri - Rokan, Riau 66,600 5,890,230

18. 	 Jnyo-berang - Kelara, South Sulawesi 60,800 294,100
 
19. 	Way Sekampung, Lampung 113,200 733,539

20. 	Way .eputih, Lampung 80,000 1,845,474
 
21. 	W'ampu - Ular, North Sumatra 59,800 559,788
 
22. 	Krueng Aceh - Jambu Aye, D.I. Aceh 59,900 2,944,790
 

Total Hectares 1,634,900 37,888,016
 

Source: 	Ministry of Forestry, DAS/Sub-DAS Prioritas Serta Lokasi: dan Luas
 
Lahan Kritis Sebagai Sasaran Penghijauan dan Reboisasi Dalam
 
Repelita 	IV. Bantuan Penghijauan dan Reboisasi Inpres. Jakarta, 
19852 pp. M.
 

of critical land; of these, approximately 3.0 million ha lie outside of
 
firests. In 1984, the majority of the critical land outside of forests was
 
iucated in Sumatra (1,195,274 ha), Bali and Nusa Tenggara (656,620 ha), and
 
Java 	(568,506 ha).533
 

To date, no systematic monitoring and data collection effort has been
 
undertaken to determine the actual rate and amount of erosion coming out of
 
these upper watersheds. A few project-specific and university research
 
studies, however, have been conducted to estimate the amount of erosion from
 
small plots.54/ Estimates of soil erosion rates range from 10-40 T/ha/yr
 
depending on slope, vegetation cover, and land use practices. 5/
 
According to the Ministry of Agriculture's Center for Soils Research,
 
records indicate a significant increase in soil erosion since 1911 (1911:

1.1 mm/yr; 1933: 2.2 mm/yr; 1948: 3.3 mm/yr; and 1970: 6.3 mm/yr).. 6/
 

Comparable studies have not been reported since 1970.
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'Similarly, few studies of sedimentation rates have been conducted for
 
mejor reservoirs in Java. In East Java, the Ministry of Public Works
 
studied sedimentation loads at the Solorejo reservior and found
 
sedimentation rates were seven times greater than what was assumed during
 
design and construction. While the assumed sedimentation rate of 1.1 mm/yr
 
was unrealistic, the fact remains that the reservoir will have a
 
significantly shorter life span than expected unless significant efforts are
 
made to control upper watershed erosion.
 

Sedimentation has been found to lead to decreased efficiency in
 
irrigation channels: even a small amount of suspended silt can
 
significantly reduce water flow in small canal. This results in increased
 
costs to clean the canals and subsequent reductions in crop yield when
 
sediment cannot be removed.
 

Similar disruptions of tambak and other fisheries systems occur from
 
excessive sedimentation (see Chapter 4 of this annex). Increased turbidity
 
can result in decreased aquatic plant growth rates, which in turn leads to
 
decreased yield in fish populations. The clogging of hatchery equipment can
 
lead to increased costs of maintainence and potential loss of sensitive
 
fry. Excessive sedimentation can also alter the composition of bottom
 
dwelling organisms which serve as the food supply of fresh- and
 
brackish-water, and marine fish species. This problem has only recently
 
begun to be studied in the Cilicap region at the mouth of the Citanduy River
 
system in West Java.
 

Finally, the physical effects of excessive sedimentation include the
 
filling of navigation channels. This is particularly critical in shallow
 
riverine systems and ports. The costs of this type of problem can be
 
measured in terms of the increased costs of dredging shipping channels and
 
the extra costs incurred in having to circumnavigate shallow reaches. I
 

Recognition of the impact of erosion on downstream productivity and the
 
availability of water for rice irrigation and hydropower led to the
 
development of management programs for the uplands in Java. The Ministries
 
of Agriculture, Forestry, Home Affairs, and Public Works are all actively
 
promoting programs to reduce erosion in this province. To date, however, no
 
program has been developed which addresses the inherent variability in
 
biological, physical, and socio-economic conditions found in upper
 
watersheds. This will continue to be a challenge for Indonesia well into
 
the next century.
 

2.3.2 Flooding and Drought
 

The disruption of water flow patterns in upland areas can lead to
 
serious alterations in downstream water flow. Decreased vegetative cover,
 
stream channeling, and collecting water, as well as decreasing the length of
 
time that water spends in the soil can lead to rapid water discharge into
 
streams and increased flooding during storm events. On the other hand,
 
decreased long-term water retention in the soil because of a lack of cover
 
crop can lead to more rapid drying of soil, a lower water table, and lower
 
water recharge to surface streams during dry spells, which in turn can
 
exacerbate drought conditions.
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Government officials from Public Works, Forestry, Home Affairs, and
 
Agriculture have indicated that the frequency and duration of flooding is
 
increasing in Java, Sumatra, and Sulawesi because of deforestation and poor
 
soil and water management practices in the upper watersheds. In East
 
Kalimantan, consultants report that preliminary data indicate that flooding
 
in the lower Mahakam River has increased since the drought and fires in
 
1982-83, which reduced water retention in the upper watershed.5 7/ This
 
can have serious implications for seasonal supplies of water for
 
agriculture, industry, and domestic consumption.
 

2.3.3 Pesticide Contamination
 

The downstream effects of pesticide contamination can include increased
 
human poisoning and fishery losses. Many of the pesticides used in
 
Indonesia are very stable and do not break down into harmless by-products
 
over time. When consumed by humans and animals, they are stored in fat
 
tissues and the liver and they have a tendency to accumulate because no
 
organism has a system to detoxify these artifical compounds. When they are
 
passed through the food chain, they are again accumulated and stored,
 
leading to a process called biological magnification.
 

Excessive spraying of stable pesticides results in greater
 
concentratione in raLer systems, which can transport pesticides a great

distance from the target site. Indiscriminant spraying can also affect
 
non-target species in adjacent areas. Pesticide residue analysis indicates
 
that in some cases, the amounts in water bodies are sufficient to cause harm
 
to populations of the water flea (Daphnia) and other organisms which are
 
important sources of fish food.581 In other instances, inland fish
 
populations in East Java were reduced following aerial application of
 
endosulfan on rice fields. 9/ Pesticide contamination has been the cause
 
of die-offs in fish ponds and tambak as well as the contamination of fish
 
food.60/ Finally, outbreaks of rice pests (rice gallmidge) after aerial
 
spraying to control rice stem borers se-rve as a good example of a secondary
 
pest outbreak resulting from the mismanagement of pesticides.
 

2.3.4 Water Quality Degradation
 

Excessive fertilizer application can lead to subsequent alterations in
 
downstream aquatic habitats. This generally results in increases in algae

and other aquatic plant production, reduced water quality and eventually,
 
lower quality fisheries. Agroprocessing systems can also lead to decreased
 
water quality in non-target areas. Cassava and palm gil processing are
 
known for producing wastewater with high BOD loading."- See Chapter 6 of
 
this annex for additional descriptions of water pollution problems.
 

2.4 AGRICULTURAL RESEARCH AND EXTENSION
 

The importance of effective research and extension, particularly as
 
Indonesia diversifies its agricultural production systems, cannot be
 
overemphasized. There has been an impressive trend in training and the
 
numbers of agricultural staff have increased between 1979 and 1984. Ph.D.
 
staff have increased by 88 pcent and total professional staff by 55
 
percent during this period.g" The emphasis on staffing and training has
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been in rice research, as illustrated both by the current staffing patterns
 
of the Ministry of Agriculture's Agency for Agricultural Research and
 

Developments (AARD) (Table 12) and research programs (see the publication
 
record in Table 13).
 

This pattern has recently begun to change, however, and AARD is moving
 
towards a more integrated approach. By 1995, AARD will have sufficient
 
infrastructure and staff (23 research institutions and 2640 professional
 
staff) to support the research needs of diversified agricultural
 
systems.±._' New projects are being designed to both bring together
 
researchers from a variety of disciplines and to address specific problems
 
such as those faced in the uplands and tidal swamp development. In
 
addition, consideration is being given to the specific needs and perceptions
 
of farmers, largely through the efforts of the Research Group on Agro
 
Ecosystems (KEPAS) and university researchers (e.g., Gadja Mada).
 

Table 12. AARD Staff in Food Crop Research, 1985
 

Degree Scheduled for Completion
 
in 1987/88
 

Ph.D. M.Sc. Ph.D. M.Sc.
 

Rice 15 49 n/a n/a
 
Other Cereals 5 6 8 21
 
Grain Legumes 4 16 9 24
 
Root Crops 1 2 1 5'1
 
Palawija
 
Farming Sys. 4 5 5 	 8 

Total 29 78 n/a 	 n/a
 

Source: 	Nestel, Barry, Indonesia and the CGIAR Centers: A Study of
 
Their Collaboration in Agricultural Research. Study Paper
 
No. 10. 	N.p., n.d. 

Table 13. Research Papers on Food Crops Published by AARD Staff,,
 

1979-84 

Publication Rice Maize Sorghum Gr.Leg. Roots Total 

Ind. J.:Ag. Sci. 
Ag. Res. Bull. 
Other 

38 
8 
48 

9 
3 

26 

92 
50 
24 

53 
16 
21 119 

Total 89 38 38 23 188 

Source: 	Ibid.,
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Despite these positive trends, budgetary policy and planning, and
 
institutional constraints remain. 
Since its inception, 8 don6rs and the
 
World Bagehave supported AARD through 34 projects totalling $110

million. 
 Many of these funds have been devoted to training and
 
infrastructure rather than research. 
Recent GOI budget cuts will sharply

reduce AARD's research capabilities (AARD's budget has declined from Rp.

21.27 billion in 1982/83 to Rp. 10.23 billion in 1986/87). As a result,

AARD's already low agricultural operating expense/researcher ratio will be
 
reduced this year to about $166 per scientist and will become even lower as
 
more individuals return from training. 
Now that a solid human resource base

is in place, emphasis should be placed on research development. Funds that
have been tied up in subsidy programs could now begin to be redirected
 
towards research and development in sustainable agriculture, integrating

production goals with sustainable resource management, integrated pest

management, and income and employment generation.
 

AARD's research priorities are established independently by each of the

agency's 23 research institutes' advisory committees, using the guidelines
and directives contained in the Repelita. 
Just as there has been little
 
overall coordination in the agency's staff training programs (with the

exception of increasing production for single commodities), research
 
priorities are not directed or well-planned, and would benefit by greater
integration and communication within and among ministries. 
In addition,
 
respnrch plans are often not based on sound monitoring, evaluation and
 survey work. 
AARD needs to track farmers' agronomic practices, economic
 
trends and social status in order to design programs which will meet the
needs of the farmer, and'not the perceived needs of the bureaucracy. USAID
 
recognizes this problem and is promoting policy dialogue aimed at improving

AARD's research program 651 AARD and the MOA in general must develop a

broader mandate than production and take an active role in policy-making for
 
sustainable agricultural development, working closely with BAPPENAS.
 

The Research Group on Agro-Ecosystems (KEPAS) might be an appropriate

coordinating group upon which to build a concensus for sustained
 
agricultural development. Comprised of government and university
administrators from the agricultural, economic and social sciences, KEPAS
 
has two main objectives: 
 1) to introduce to agencies and universities a
logical approach to the analysis of the complex, interdisciplinary problems

facing agricultural development (i.e., agroecosystems analysis) and 2) 
to
 assure that agricultural development in marginal lands, such as the uplands
 
of East Java, is conduted in a way that is economically, socially and

environmentally sound. - KEPAS is
a modest beginning and may be a

suitable model to guide Indonesia's agriculture and natural resources

development. It has successfully drawn on a variety of disciplines from
 
both the university and government community and has taken a
problem-oriented approach to reveal the key environmental and socioeconomic.
 
constraints facing sustainable agricultural development.
 

The need for a strong extension service in Indonesia is also generally"
 
recognized. As agricultural problems increase in complexity, the extension

service will serve as the critical link between research and
 
implementation. From an institutional perspective, greater coordination
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between AARD, the extension agency (AAETA), and the provincial and district
 
governments is needed. 7/ Resources and staff must be decentralized to
 
address district- -cific problems (as AID's current PDP project is
 
attempting to do)-' rather than following the centrally-led mandate.
 
Closer links must ba developed between researchers and model
 
farm/demonstration plots administered through extension. The promotion of
 
on-farm research could facilitate collaboration. In addition, on-farm
 
research would more tightly link research efforts to farmers' problems. It
 
is also apparent that the extension service will require considerable
 
reorientation away from rice production and towards integrated farming
 
systems in order to deal with the new problems which are likely to arise in
 
pest management, soil and water conservation and the introduction of new and
 
innovative cropping practices.
 

Finally, the most difficult task will probably be to develop improved
 
dialogue and coordination among government ministries. The attainment of
 
rice self-sufficiency required the provision of rural infrastructure and
 
support services (irrigation, roads, inputs,

and 	credit programs) through the coordinated efforts of a number of
 
government ministries. To achieve similar accomplishments with food and
 
non-food crops while incorporating sound natural resources management, human
 
and 	financial resources must be drawn from the Ministries of Agriculture,

Forestry, Public Works, Finance, Population and Environment, and Health.
 
Similar levels of effort will probably be necessary to tackle the technical
 
constraints surrounding the production of certain commodities (e.g., soybean
 
in the lowland humid tropics), the ecological and socioeconomic constraints

of integrated farming systems, and a more effective land use classification
 
system. The need for improved coordination among government ministries,

including BAPPENAS, is not restricted to agricultural development and will
 
require policy dialogue at higher levels.
 

2.5 AGROFORESTRY AND SILVIPASTURL
 

Agroforestry and silvipasture are terms used to describe agricultural
 
systems in which perennial crops and trees are interplanted with annual
 
crops and/or fodder species. The terms most frequently refer to mixed
 
cropping systems in which trees produce commodities, firewood or fodder, as
 
well as conserve soil and water resources. This discussion focuses
 
exclusively on the issues surrounding tl. se technologies for small-holder
 
production and does not address chose for large plantation estates or for
 
the contracted reforestation of government lands by farmers ("social
 
forestry").
 

Agroforestry and silvipasture are particularly important strategies for
 
achieving sustainable agriculture in Indonesia for the following reasons:
 

o 	 they represent technologies with an explicit function to conserve
 
natural resources,
 

o they are the most practical approach to increasing the productivilty
 
of small-holder farms,
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o., tney promote ne aziversizication of agricultural production, 

o they address the problem of fodder, fuelwood and wood production by 
rural households; these resources are often in short supply and are 
collected in destructive ways from public lands and forests, and 

o 	 they offer good prospects for small holders to become more active
 
in cash cropping, export commodity production, and rural industries.
 

In Indonesia, several different types of agroforestry and silvipasture
 
systems are being promoted by donors, government agencies and private
 
voluntary organizations (PVOs). In the uplands of Java, these systems are
 
considered essential for increasing the income of poor farmers while also
 
protecting critical watersheds. Most of the watershed management projects
 
in Java have agroforestry components, including the USAID Upland Agriculture
 
and Conservation Project. The transmigration program is starting to rely on
 
agroforestry technologies to maintain productivity on the problematic soils
 
of the Outer Islands. For example, the West Germans' TAD project in East
 
Kalimantan is interplanting annual crops with leguminous trees and with
 
hybrid coconuts to ensure adequate soil protection. Iu the eastern
 
provinces, PVOs such as World Neighbors and CARE use hedge row alley
 
cropping (densely planting fast-growing trees in strips) to help farmers
 
cope with low organic matter in soils, erosion and shortages of fodder and
 
fuelwood. In addition, many farmers in Indonesia use traditional forms of
 
agroforestry and silvipasture, including intensively managed home gardens
 
and long-fallow shifting cultivation.
 

The development of viable agroforestry and silvipasture technologies
 
and their dissemination to farmers have encountered serious technical,
 
institutional and policy obstacles. It should be kept in mind, however,
 
that Indonesia has progressed much farther than many countries in
 
recognizing the value of these technologies and in actively promoting their
 
adoption by farmers. For this reason, donor support for agroforestry and
 
silvipasture programs in Indonesia has good prospects for improving the
 
sustainability of agricultural development.
 

Many of the technical issu. stem from the difficulties of identifying'.
 
appropriate cropping combinatio:as for the particular physical and
 
socio-economic conditions of an area. Agroforestry and silvipasture systems
 
must provide reliable yields that offer more in economic returns than
 
current (often destructive) agricultural practices. However, a careful
 
balance is required between planting sufficient annual crops to provide
 
immediate benefits to farmers and plpnting sufficient perennial crops and
 
trees to improve the conservation of soil and water resources and the
 
long-term productivity of a site. A multitude of factors need to be
 
considered to achieve this balance, requiring technical information which is
 
not easily attainable.
 

Extensive agroforestry and silvipasture research has been conducted in
 
Indonesia by the Ministries of Forestry and Agriculture, universities, and
 
the National Institute of Biology (LBN).69 Nevertheless, there is no
 
synthesis of technical information or an assessment of the success of
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different approaches.70 / Many of the field experiments have sufferei from 
the biases of researchers without adequate integration between the 
disciplines of agronomy, economics, soil science, agroecology, fores:-y and 
horticulture. The different, sometimes competing, mandates of the M and 
the MOA excaberate the difficulties of coordinated research. This is 
compounded by the lack of knowledge about the specific needs of farmers for 
any particular locality. For example, the assumption that fuelwood is in
 
short supply for upland farmers in Java has stimulated many experiments in
 
fuelwood species when fodder production may be a more appropriate research
 
priority. High-value tree crops are introduced in areas without knovledge
 
of market demand or of infrastructure requirements.
 

The complexity of agroforestry and silvipasture technologies presents a
 
special challenge for extension programs. Extension agents are trained by
 
the MOA to increase agricultural production or by the MOF to promote soil
 
conservation and reforestation. These objectives come into conflict when
 
implemented separately. Moreover, there are are no simple agrofores:ry
 "packages" which can be broadly dissem.nated to farmers. The desire co find
 
general solutions has led to the promotion of single tree species wi:h the
 
concomitant risks of monocultures. The most notable example is the 
widespread planting of the leguminous tree Leucaena leucocephala by farmers 
in Java and eastern Indonesia. Subsequent Leucaena defoliations by s plant 
louse, or psyllid (Heterophylla cubana), have caused considerable economic,
 
environmental and agricultural losses.
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3. FORESTRY
 

Indonesia's tropical forests contain the most biologically rich
 

ecosystems in the world. The country's total forest area is estimated to be
 
almost 144 million ha, which encompasses'more than half of all the rain
 
forests in.tropical Asia.Y As the most important non-petroleum export
 
resource in Indonesia, forests provide an impressive array of economic and
 
environmental functions and several sectors are dependent on them.
 
Conflicts between forest uses for industry and commerce, agriculture, land
 
settlement, watershed protection, and as reservoirs of irreplaceable
 
biological resources are resulting in rapid deforestation and forest
 
degradation. The principal uses of forest land in Indonesia are:
 

* 	 minor forest products collection and trade,
 
o 	 traditional shifting cultivation, 
* 	spontaneous settlement by immigrants from urban areas and other
 

islands,
 
o 	 transmigration,
 
• 	watershed management, including the protection of hydrological
 

cycles and soil stabilization,
 
park and wildlife reserves,
 
mining, and
 

o 	 timber production. 

In recent years, national and international concerns over forestry
 
trends in Inlnesia have prompted a series of reviews and sector
 
assessments.- These analyses provide comprehensive documentation of the
 
existing information, trends, and policy issues in the forestry sector.
 
This chapter, therefore, draws extensively from the previous work of other
 
donors.
 

Although commercial forestry is outside of USAID's current portfolio,
 
many of the resource management issues associated with commercial forestry
 
operations are directly relevant to the ongoing concerns of USAID, such as
 
government decentralization, regional land use planning, technical research
 
and 	training priorities, watershed management, and sustainable agriculture.
 
For 	this reason, commercial forest production is reviewed with particular
 
attention to institutional and policy issues, biological limitations to
 
sustainable production, and the environmental effects of industrial forestry
 
activities. Forest park protection is discussed separately in Chapter 5 and
 
watershed management issues are reviewed in Chapter 8 of this annex. An
 
economic analysis of the forestry sector is provided in Chapter 3 of Annex 1.
 

3.1 BACKGROUND ON THE FORESTRY SECTOR
 

3.1.1 Forest Types and Distribution
 

Lands officially designated as forest comprise almost 75 percent of the
 
193 million ha of Indonesia's total land mass. Total forest area was long
 
reported to be 122 million ha and then revised to 143 million ha in 1983 to
 
reflect the new legal jurisdiction of the Ministry of Forestry (MOF).!, 
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The major forest type is the evergreen rain forest, which represents
 
73 percent of the country's total forest area (89 mil ion ha) and is found
 
in Kalimantan, Sumatra, and Irian Jaya. Other types are swamp (both tidal
 
and fresh water), peat, mangrove, monsoon, heath, and montane forests.
 

The country's forests are classified by the Ministry of Forestry (MOF)
 
according to potential uses (Table 14 and Figure 2). Protection forest
 
(21 percent) is classified for watershed and environmental protection,
 
whereas nature conservation forest (parks and reserves, 13 percent) is
 
designated for the protection of wildlife and genetic resources. The
 
production forests (45 percent) are divided into two caii.tories, limited
 
production (21 percent) and permanent production (24 percent), and are set
 
aside for the selective logging of hardwood tree species and for timber
 
estate9. Conversion forest (21 percent) is designated for other uses such
 
as agriculture and land settlement (e.g., transmigration). Plantation
 
forests, which currently comprise about 2 million ha, fall under either the
 
protection forest or production forest categories, depending on the reason 
for their establishment. Contradictory estimates of forest land are 
frequent in government reports. For example, 49 millio .ihaof protection 
forest were reported in 1982 and 30 million ha in 1983.1' 

3.1.2 Deforestation Trends
 

The actual hectarage and the condition of Indonesia's forests are not
 
currently known. Regrowth from disturbed forest, or secondary forest, is
 
rapidly becoming more extensive as the result of logging, land settlement,
 
slash and burn agriculture, and large-scale fires. At least 15 million ha
 
(23 percent) of all production forests are already overexploited and cannot
 
be used commercially.!/ Much of the Oata on forest area are derived from
 
estimates made during the Dutch administration and must be considered 
inaccurate. Further, the figures are not updated to reflect major forest 
losses. For example, over 3.6 million ha of forest were affected by fire 
and drought in East Kalimantan in 1982-83, yet the estimates for forest 
reserves there remain unchanged. 

Since 1950, more than 49 million ha of forest have been converted to
 
agricultural use or cut for commercial purposes. This is approximately
 
34 percent of the total forest land in Indonesia. Estimates of current
 
deforestation rates range from 600,000 to 1,000,000 ha per year. MOF
 
officials predict that between 1986 and 2010, about 19.5 million D 
(800,000 ha per year) of forest will be partly or completely cut.!! This 
calculation, however, assumes only a modest increase in forest cutting and a 
strong GOI commitment to manage and protect natural forests until new 
plantations begin to meet a greater portion of wood product needs.
 
Nevertheless, this future demand represents approximately 30 percent of the
 
current stock of production forests (64 million ha), or 21 percent of the
 
combined reserves of production and conversion forests (94 million ha). By
 
contrast, between 1979 and 1984, only 250,000 ha were replanted after
 
cutting.
 



Table .14.'-Land Use Patterns Based onForest Land Use by Consensus System
 

I 	 Total -Total I Protection I Parks and Limited Permanent I Conversion Non-Forest I Number of 

Land I Forest. Forest I Forest Production Production I Forest Land-Use I Forest 

Are;A Area - I Reserves Forest Forest I I II ConcessionsI 
ha) 

I 
ha) 

*I II I 	 (no.)Island/Region 1 (i0I 	 ha1iI3 (0ha) I (103 ha) (103 ha) (103 ha) I (103 ha) 1(03 ha) I 
I I . . I : "I II [ I 
I I - I -I 0 I I I 

5,03i.5 16,742.1 I 161! '30,207.2: I "7,093.6 -. 3,683.0 7,578.5 I 6,820.6 	 II i -Sumatra 	 46,949.3 I :- - ...•.I - .- ....I" " . II " III . . 
K~alimantan I :54,824.7 I 44,967.7 I- 6,923.7 I 4,100.7 I11,415.4 I 14,234.5 8,293.4 I 9,857.0 I 291 

1 3,867.2 1 i,406.3 I 3,925.5 I 2,092.4 1,993.2 I 6,376.8 1 - . . 34 .Sulawesi 	. 19,661.4 I 13,284.6 I " " .- : I - . I - : I: -I I II - ! : 	 : - I : - ,' " 
553.5. I 444.9 I 0.0 I 2,014.4 I 0.0 II 10,205.7 II" 0I 13,218.5. i 3,012.8 	 I ]i" -I. . IJava 	 I.-.. " I-- .: . II "" 

IrianIJaya. 41,066.0 I 40,591.5 I 8,648.5 I 8,31.8 I 4,732.3 I 7,i23.5 -_ 1,775.4 I 474.5 12 

aI -. I I - : I . ,- -	 I I I I 
.. :T.' II II 441.0 II 2,075.6 1I 1,029.9 II 436.4 II 3,039.5 I1 . 22Maluku -- I:..1 8,572.8 I - 5,533.3 1,550.4- . .- " 

337.5 I 798.0 I 551.3 I 3,007.5 I 2,405.5 I .
Bali, NTB/NTT, TimorI 8,778.5 1 6,373.0 I 1,6787I 

I- ":- -.i . : ,::I, I -II * I II "" 

18,725.2 I 30,525.3 I 33,866.6 I 30,537.4 I 49,101.1 I 521 
Total Hectares I 193,071.2 I 143,9701 1-I 30,315.6 I 

(17.5) 	 I (15.8) I (25.4) IPercent of total I (100)-/ I (74.6). I (15.7) I (9.7) I (15.8) I 
I I 	 II II I - . :. - .-landarea ! I - - : II . .I 	 III i ii [i :!:':~ : ' - I-

Totals differ from original due to Ministry rounding error.,Notes: 


Ministry
Source: 	 Adapted fro: Government of Indonesla",7Ministry of' orestry, Forestry Indonesia, 1985/1986, .Tables. 1and 5. Jakarta: 

nf Forestry. 1986.
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Figure 2. Forest Land Classification by Major Regions
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Source: 	 Adapted-.from Government oF Indonesia,H.inistry :of-.Forestry, Forestry Indonesia 19 85/19861.
 

Jakarta: Ministry of Forestry, 1986, Tables 1 and 5.
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3.1.3 Forestry Administration
 

The MOF, formerly under the aegis of the Ministry of Agriculture (MOA)
 

as the Directorate General of Forestry, was established as a separate
 

ministry in 1983. It is organized into three Directorate Generals: Forest
 

Utilization, Reforestation and Land Rehabilitation (responsible for
 

watershed protection and soil conservation), and Forest Protection and
 

Nature Conservation. In addition, there are two agencies within the
 

Ministry, the Agency for Forestry Research and Development and the Agency
 

for Forest Inventory and Land Use Planning.
 

The total staff of the MOF, excluding the state enterprises, numbers
 

about 20,294 employees, or 9,294 more than when it was part of the MOA. An
 

additional 11,643 are employed by the state enterprises Perum Perhutani and
 

PT Inhutani (see Table 15).-1 A disproportionate number of staff are
 

located in Java. In addition, about 60 percent of all forestry graduates in
 

1982 were placed in positions in Java, giving a forester/forest land ratio
 

of 1:471,000 ha for islands other than Java, compared to 1:1764 ha for
 

Java.V/ The higher population density on Java may require greater
 

resources and staff as lands become increasingly degraded and forest lands
 
However, staffing levels remain extraordinarily low in
 are encroached upon. 


Kalimantan, Sumatra, and Irian Jaya, despite their major contribution to
 

forestry production. For example, Kalimantan has accounted for 61 percent
 

of all Indonesian timber exports during the past 
ten years.-/
 

There are now 24 provincial forest services outside of Java which are
 

responsible for monitoring concessions, collecting revenues, reforestation,
 

and the protection of conservation areas. These services are nominally
 

under the administrative and financial control of the provincial governor,
 

although they share a large proportion of forestry royalties with the
 

In general, the forestry services act as implementing
central government. 

bodies for policies and plans formulated in Jakarta. There are also 94
 

small technical units under various directorates and agencies located
 

throughout the country. Recently, 26 regional senior forestry offices were
 

These offices report directly to the Minister and are
established. 

responsible for coordinating the activities of th7 local technical units,
 

provincial services, and state-owned companies.
1I /
 

The first state-owned forestry enterpriaes were established in 1963 for
 

the purpose of management and commercial production from selected government
 

forestry lands in Java and Kalimantan. At present, there are four
 

state-owned companies responsible for 6.6 million ha of land, or about
 

10 percent of all production forests. They are Perum Perhutani (Java), PT
 

Inhutani I (East Kalimantan), PT Inhutani II (South and West Kalimantan and
 

Irian Jaya), and PT Inhutani III (Central Kalimantan). The remaining
 

production forests are developed by private firms who receive twenty-year
 

leases from the MOF, which are commonly referred to as forest concessions.
 

Legislation was enacted in 1967 and 1968 to spur foreign and domestic
 

investments, particularly for developing forest resources outside of Java.
 

In the period between 1967 and 1986, forest concessions were awarded to 537
 

http:companies.1I
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Table 15. Ministry of Forestry Personnel by Agency Level and Status as of
 
March 1986
 

Agency/Level 	 IPermanent IHonoraria I
 
IEmployees IPersonnel I Total
 

Headquarters Level 	 I 

1. Secretariat-General, I
 
Education and Training "*323 .109 432
 

2. 	Inspectorate-General 125 .27 I 152 
3. 	D.G. Forest Utilization 329 I 194-I. 52 
4. 	 D.G. Reforestation and I I I 

Land Rehabilitation ' 281 182 I 463 
5. 	D.G. Forest Protection and I I
 

Nature Conservation 320 I 85 I 405
 
6. Agency for Forest Inventory I I 

and Land Use Planning 279, I 114 I 393 
7. Agency for Forest Research I I 

and Development I 558 167 I 725 

SUB-TOTAL I 2,215 	 I 878 I 3,093
 

Provincial Level 	 I II~ II 
1. Regional Forestry Office 

(KANWIL) 1l80 I 118 
2. 	Provincial Forestry Service I I 

(DINAS) 12,067 I 3,180 :.1 15,247 
3. 	Training Institutes 183 I 23 I 206 
4. Conservation and Watershed I 

Protection Personnel '3,482 I 6,389 9,871 
5. 	National Park Service 1,658 I 890 2,548 
6. 	Forest Inventory and I 

Mapping Agency 528 I 385 913 
7. Forest Research & " I 

Development Agency 43 I 0 1 43 

SUB-TOTAL ... 18,079 I 10,867 1 28,946,
III
 
State Enterprises 	 I
 

1. 	Perum Perhutani (Java) :.11,272 I 3,523 I 14,795 
2. PT Inhutani (E.Kalimantan) 	 I 371' I 244 I 615 

SUB-TOTAL .11,643' 	 I 3,767 1 15,410I I1 I 

T 0 	T A L .31,937 I 15,512 I 47,449 

Source: Government of Indonesia, Ministry of Forestry, Forestry
 
Indonesia, 1985/1986, Table 22, p. 17.
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companies covering an area of 55 million ha located in 19 provinces
 
throughout the country. Out of the total forest concessions, 41 are joint
 

ventures between fortj n firms.and Indonesian companies and the rest are
 
held by local firms.-


A wide range of government and university institutions conduct forestry
 

and forest-products research in Indonesia, while the Agency for Forest
 
Research and Development is responsible for research coordination. Funding
 
sources include: routine and development budget, special grants from the
 
Presiddnt, grants and loans from foreip development agencies, and
 

contributions from logging royalties. ! Universities are frequently
 
contracted to conduct specific studies for the MOF.
 

The traditional concentration of forestry researchers and facilities on
 

Java is slowly changing with the MOF's plans to establish twelve regional
 
forestry research institutes, some of which are already being supported by
 
major foreign donors (e.g., Japan, Germany, Netherlands, and to a minor
 

extent, USAID). However, the research budget does not reflect the
 
contribution of forest products to overall foreign exchange earnings. The
 
ratio of Indonesia's expenditures on research to export earnings (Table 16)
 
are amongst the lowest in Asia.
 

Table 16. Expenditures on Forestry Research, 1980-1983
 

II 1980 -- II 1981 
-

II 1982 
-

I
I 

1983 

Expenditures on Research 1.5 1.6 1.5 .97 

Export Value Forest Products 2008.6 110.4 8822 1224 

Expenditure/Export (%) II .075 II .14 II .17 II .079 

Source: FAO, Forest Research in Asia and Pacific Region--A Review.
 
Asia-Pacific Forestry Commission, 12th Session, Bangkok,
 
19-23 March, 1984.
 

3.2 INSTITUTIONAL AND POLICY ISSUES
 

3.2.1 Regional Planning and Conflicts over Land Use
 

The government system for forestry administration and policy
 

formulation provides important insights into the prevailing resource
 
management problems in this sector. Although the following discussion is
 
quite critical of the current forestry system, the intention is to describe
 
the underlying institutional constraints to forestry reform, rather than to
 

lay blame on individual officials.
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Until 1967, the provincial forestry services were responsible for all
 
aspects of forest management. However, an important feature of today's
 
forestry bureaucracy is its highlv centralized nature, which continues to be
 
reinforced rather than relaxed. .mnother feature is the vast area of land
 
officially classified as forest and therefore under the responsibility of
 
the MOF. Such extensive jurisdiction in a country composed of thousands of
 
dispersed islands with variable climatic and soil conditions makes the task
 
of sustainable forest use almost impossible without further decentralization
 
of policy making and fiscal authority (refer to Annex 2 for a complete
 
discussion of institutional constraints to resource management in Indonesia).
 

The dominance of the central offices of the forestry bureaucracy
 
effectively disengages the link between planning and implementation at the
 
provincial level. It inhibits the flow of pertinent information to
 
decision-makers in Jakarta on the local problems and conditions in each
 
province, and reduces the career opportunities available to provincial

forestry officers. Furthermore, the distribution of human and financial
 
resources available for forest monitoring and management are skewed against
 
the provinces outside of Java. Under these circumstances, there are few
 
incentives at the provincial level to enforce concession regulations, to
 
inform the central offices of serious technical problems, or to resist the
 
temptations of corruption.
 

The extent to which rural communities rely on tropical forest resources
 
is often overlooked and underestimated during the development planning of
 
forest lands. A case in point is the consumption of roundwood in 1982.
 
While forest industries used about 22 million square meters of logs, total
 
consumption by Indonesians was on the order of 157 million square
 
meters.1 In the more populated islands, forests are sources of
 
firewood, fodder, wood for house construction, and medicinal plants. In
 
addition, tribal peoples iu provinces such as Kalimantan and Irian Jaya
 
depend on local forests for shifting cultivation, wild plant food, game,
 
products for trade and for raw materials to make hunting poisons, dyes,
 
clothing, crafts, glues, and other domestic needs. Wildlife and forest
 
plants also have important cultural and religious meanings for most
 
Indonesian ethnic groups.
 

Forestry policy tends to be formulated in the absence of considerations
 
of how to accommodate the needs of local communities. Although traditional
 
land use rights are legally protected, the siting of logging concessions and
 
transmigration areas has not been based on any understanding of the
 
requirements for forest resources by local people. Fallow shifting
 
cultivation areas, for example, are not considered part of a farmer's legal
 
land holdings.
 

The opportunities for stimulating small-scale forest industries are
 
also not recognized. Trade and marketing in minor forest products by rural
 
people is an important source of income in many regions. Most notably,
 
rattans, resins, aloes incense wood, edible birds nests, medicinal products

from wildlife (e.g., monkey gallstones), reptile skins, illipe nuts, gutta
 
percha, sago flour, and beeswax are collected and sold to local traders in
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exchange for cash or goods in kind.l-
4/ Poor documentation of this trade
 

has contributed to the lack of understanding by forestry planners of its
 

importance for many rural people's livelihood.
 

There is also little coordinated planning between line agencies at the
 

provincial level, which prevents the formulation of land development
 

strategies for multiple use of forest resources. In the GOI/IIED study, it
 

was recommended that policy begin to concentrate on forest uses other than
 

timber production. This included strengthening the authority of, and
 

providing incentives for, local communities' management of their forests.
 
The dissatisfaction of several ministries over the lack of integrated land
 

use planning is evident, and it was also proposed that the National Planning
 

Board (BARPENAS) take a lead role in coordinating a more rational
 
15/
system.
 

3.2.2 The Decision-making System and the Flow of Information
 

The motivation for meeting immediate economic goals is not yet balanced
 

with considerations for the long-term, sustainable development of
 
Indonesia's different regions. A cursory glance at forestry policy and
 

regulations in Indonesia gives the impression of a strong commitment to the
 

sustainable management of production forests, expansion of conservation and
 

wildlife areas, upgrading of staff skills, more comprehensive data
 

collection, "nd the reforestation of degraded lands. Nevertheless, the
 
The dominant
bureaucratic capability to implement these goals remains weak. 


force driving the planning of industrial forestry programs is still the
 

desire to expand timber production, which reflects the national interest in
 

increasing non-petroleum exports.
 

The classification system for forests reveals this bias for rapid
 

expansion at the expense of many other uses and functions of forest lands.
 

The criteria for designating lands into different categories are based on
 

potential uses for forest products without any systematic consideration of
 

the needs of other sectors or local resource management requirements. For
 

example, forest classified for conversion is selected because of its
 

unsuitability1 for forestry and not because of its potential for
 

agriculture.16/
 

There are also weak technical skills in many of the forestry offices,
 

particularly those outside of Java. Of special urgency are training
 
programs in land use capability analysis, forest inventory, remote sensing,
 

economics, tropical silviculture, and the management of protection and
 

conservation areas. Even more crucial than additional training is the need
 

for a career incentive system that motivates provincial staff to perform
 

their jobs well and to inform their superiors of illegal forest cutting and
 
Unless such a commitment is made by the
destructive logging practices. 


central bureaucracy, support for additional training and research will not
 

have an impact on forestry management and planning in Indonesia that is
 

sufficient to reverse the current trend of rapid forest depletion.
 

There are few mechanisms for technical information to reach the
 
The system of decision-making within
forestry staff who most require it. 


http:agriculture.16


3-56
 

the MOP does not have the flexibility to respond to technical research
 
results. 
This seems to be a recurring pattern where the flow of information
 
from research does not reach the technical agencies responsible for
 
overseeing natural resources, nor are there effective incentives for
 
policy-makers to act on the information they do receive.
 

Research institutions outside of the forestry domain have even less
 
impact on the MOF. For example, the Indonesian National Institute of
 
Biology (LBN) has had a long-term research program, in collaboration with
 
U.S. scientists, to document the pattern and scalelof deforestation in East
 
Kalimantan and the likely ecological consequences.- The results of
 
their research, inciyding clear evidence of the destructiveness of existing

logging practices,i- has failed either to reach decision-makers or to
 
influence the formulation of forestry policy in East Kalimantan.
 

3.3 SUSTAINABILITY OF FOREST PRODUCTION SYSTEMS
 

3.3.1 Selective logging
 

In Indonesia, the selective cutting system (Tan Pilih Indonesia) has
 
been used since 1972. It is based on a principle of sustainable
 
exploitation of hardwoods, relying on the natural regeneration of commercial
 
tree species. In addition to major economic disincentives for the private
 
sector to follow this system (see Annex 1, Chapter 3), the ecological

features of the tropical rainforest present special technical difficulties
 
for sustainable production, These can be summarized as:
 

0 
variability in the distribution and density of hardwood trees,
0 
 uncertain natural recolonization of commercial trees in logged
 
forests, and

susceptibility of the growing stock of trees to irreversible damage

from timber extraction practices.
 

The selective cutting system permits the largest trees to be removed
 
while a pool of seedlings and saplings are left to thrive under the opened
 
canopy of the logged forest, and a few mature trees are left to serve as
 
sources of seeds. In the full production forests, commercial species larger

than 50 cm in diameter at breast height (dbh) may be removed from a
 
concession, and in the limited production forests, timber larger than 60 cm

dbh is cut. Within 35 years, a new stock of commercial timber is expected

to grow to exploitable size and the stand can be relogged.
 

At present, only about 50-60 of the described 400 tree species are
 
favored for commercial exploitation and more than half of the total timber
 
volume is meranti (Shorea species in the dlpterocarp family). Seven tree
 
species acipnt for about 75 percent of the total number of tree species

exploited.-' In lowland dipterocarp forests such as those in Kalimantan
 
and Sumatra, these commercial species are widely dispersed within a complex

mixture of other trees at variable concentrations, depending on local
 
environmental conditions. This variability presents a challenge for
 
developing concession targets that will ensure both the cost effective
 
extraction of commercial species and the regrowth of the forest.
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Underlying the issue of the sustainability of selective logging is the
 

dearth of basic biological and ecological data on Indonesia's tropical
 

forests. Forest inventories are used to develop one-, five-, and
 
twenty-year utilization plans for each timber concession. The distribution
 
of commercial species within a given concession can be-too variable,
 
however, to develop accurate targets or to ensure sufficient residual stock
 

to reseed and stock the forest. One half of the 64 million ha of
 
Indonesia's production forest may contain substantially lower volumes of
 

commerial timber than the government estimates, leadirg to logging targets
 

which cannot be met by following the selective cutting guidelines. In some
 

cases, this has stimulated illegal relogging and the cutting of undersized
 
trees.
 

According to the Food and Agriculture Organization, over 70 million ha
 

of forest have already been inventoried using aerial photos and ground
 
reconnaissance, while only about 0.2 pewnt of all existing forests have
 
been sampled intensively on the ground.- (By contrast, the MOF
 
estimates these figures at 88 million ha and 8 percent, respectively.)

21/
 

Although the MOF plans to increase the coverage and intensity of forest
 
inventories, this will be contingent on the availability of human and
 

financial resources and will certainly require several years to complete.
 

The timber extraction rate for Indonesia's production forests is
 

calculated using a formula called "Annual Allowable Cut" (AAC) which results
 
in an average rate of approximately 45 m /ha. There are no reliable
 
estimates of the total actual extraction from selective logging, although
 

the AAC could be as high as 55 to 60 million m3 from Indonesia's
 
production for sts if existing estimates of standing volume and growth rates
 

are correct.22 The production of round logs from both selectively logged
 

forests and plantations was reported 5ecently by25e Director-General of
 

Forest Utilization to be 63 million m per year.- These figures are
 
much higher than the annual rates reported for the 1970s, which peaked in
 

1978 or 1979 2427.5 to 31.1 million m3 (depending on the source of
 
information).- The original Repelita IV plan targeted2A9.9 million m
 
of timber production from selective logging for 1988/89.- Using this
 
figure, it can be roughly estimated that within 30 years, all the
 
concesssion areas will be selectively logged at least once (see Annex 1,
 
Chapter 3).
 

Similiar logging systems in Malaysia result in the removal of
 

approximately 14-20 trees per hectare, but in Indonesia the harvesting rates
 
(both official and2 formal estimates given to the team) range from 20-60
 
trees per hectare.-' The selective cutting system proposes an allowable
 
extraction rate of less than or equal to 1/35th of the total concession.
 
However, logging operations seem to be proceeding at a much higher rate, as
 

high as 1/20th to 1/10th of their concession per year. Some of the smaller
 
concessionaires may have already harvested their entire holding.
 

The Indonesian selective logging system assumes a rotation period of 70
 
years with harvests in a 35-year cycle, and trees regenerating at a rate of
 

one cubic meter per hectare per year. This growth rate (and even higher
 
rates) is considered biologically possible for timber-rich stands when the
 

http:correct.22


3-58
 

logged forest is carefully and continuously managed.21 However, while
 
the broken canopy of a logged forest stimulates high growth rates of
 
saplings, their growth rate slows as the canopy closes. Further, vines
 
often proliferate in logged forests, choking saplings and effectively
 
preventing rapid forest regeneration without costly interventions such as
 
herbicides and manual cutting. These measures require fairly detailed
 
knowledge of the growth requirements for timber species, the means to
 
regularly monitor and manage logged forests, and the commitment to do so.
 
Because these conditions are rarely met, the regeneration of adequate
 
commercial timber for subsequent cutting cycles is unlikely.
 

A further constraint to sustainable timber production i's the
 
unpredictability of dipterocarp tree reproduction. The flowering and
 
fruiting of Shorea and other timber species occur at irregular intervals,
 
with up to 50 years between masting years. The selective removal of a high
 
percentage of the mature trees can result in species depletion with poor
 
prospects for natural restocking. The longer experience in Malaysia and the
 
Philippines with selective logging systems is instructive for Indonesia.
 
These countries found that forests logged for two or three cycles became
 
increasingly poor in timber species and more dominated by weedy bamboos,
 
vines, and softwood trees.28/
 

The timber removal techniques used in Indonesia also cause considerably
 
more damage to the remaining stock than assumed under the selective logging
 
system. Numerous studies conducted in Kalimantan and Malaysia show that on
 
the average, 40-55 pezcent of the remaining trees die from logging damage
 
and in some cases, only an open thicket is left. Most of this damage is
 
from secondary roads and skidding tracks. 29  The damage to timber
 
saplings caused by logging could be substantially reduced through the
 
careful planning of roads and improved methods of timber extraction.
 

Another risk to sustainable logging in Indonesia is that of fire. A
 
combination of extraordinary drought and destructive land use practices
 
resulted in fires affecting 3.6 million ha of forest in East Kalimantan.
 
Approximately 50 percent of the marketable timber was destroyed by fire and
 
drought in unlogged production forest, at a loss of US $2 billion, while
 
about 60 percent of the future harvest in logged forest was burned.

30/
 

Selectively logged tropical forests are susceptible to fire because their
 
broken canopy promotes rapid drying and the large volume of dead trees and
 
slash act as ready tinder.
 

Therefore, the existing biological evidence strongly suggests that the
 
current selective logging system is not sustainable, although it has the
 
potential to become so in the richest forest areas. In approximately 30
 
years, all the timber concessions will have been selectively logged and the
 
prospects for a second harvest will be very poor. Measures to promote
 
regrowth in these forests will be required, such as planting timber saplings
 
and controlling the spread of vines.
 

http:burned.30
http:trees.28
http:managed.21
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3.3.2 Reforestation and Plantation Establishment
 

Reforesting logged forests, either through enrichment plantings or the
 
establishment of timber estateb, is the responsibility of private
 
concessionaires. The economic policies that effectively constrain the
 

timber industry from adopting such measures are already detailed in
 
Annex 1. The GOI's own efforts to reforest are devoted primarily to
 

fast-growing, softwood trees rather than to the restocking of hardwood
 
timber, However, the investment costs and management requirements for
 
large-scale plantattons may not be advantageous given the known rates of
 
planting failure.311 More productive, both in terms of total annual
 
production and eco omic returns, is the more efficient use of selected
 
natural forests.-


Enrichment planting in tropical rain forests is a technology still in
 
its infancy. Some research is being conducted by provincial universities
 
such as Gadjah Mada and Mulawarman, but the scale of these efforts is far
 
too small to address the immediate technical needs. Little attention has
 
been given to native long-lived pioneer species, to developing propagation
 
techniques for hardwood species, or to improving the management of young
 
plantations (e.g., weeding and thinning). Research to promote more
 
efficient forest utilization, including the exploitation of a broader array
 
of species, is also undersupported.
 

By the year 2000, the Government of Indonesia expects to establish an
 
additional 4.4 million ha (for a total of 6.2 million ha) of industrial
 
timber estates to produce fuelwood small round timber (chips, wood pulp),
 

- I
and large timber (poles, veneer). The plantation program outside of
 
Java relies on only a few species, most notably mahogony (Swietenia
 
macrophyllum), Eucalyptus deglupta, Acacia mangium, and Albizia falcataria.
 

The plantation program has emphasized the rapid expansion of planting
 

area, rather than increasing the productivity and effeciency of existing
 
plantations and logged forests. Technical information has been neither
 
collected nor evaluated for assessing the economic prospects of different
 

tree species, the suitability of plantation species for local ecological
 
conditions, the risks and alternatives to monoculture stands, appropriate
 
methods for clear-cutting before plantation establishment, and the
 
management requirements for established plantations. Moreover, large-scale
 
planting of softwood trees will not meet the demand and capacities of
 
Indonesia's growing wood processing industry (refer to Annex 1, Chapter 3).
 

There are serious biological risks, in addition to economic ones,
 
associated with the policy to invest in large monocultures of a few species,
 

many of them from other tropical regions (exotics). Eucalyptus tree growth
 
is highly dependent on appropriate site selection and requires intensive,
 
careful iianagement. Acacia mangium is very susceptible to a variety of
 
pests and diseases after four to five years of growth. Plantations of
 
mahogany often suffer severe losses from shoot tip borers (Hypsipla robusta,
 
which were already present at the plantation visited by the team in Kiani
 
Lestiari, East Kalimantan).
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The reforestation of critical, degraded lands presents even greater
 
technical challenges. The state-owned forestry enterprise in Java, Perum
 
Perhutani, has many failed plantations in steep, eroded upland areas. These
 
sites were essentially abandoned because of the high initial capital
 
investments nee ed to establish plantations and the prospect of slow tree
 
growth rates.-.' Furthermore, plantations in highly populated areas, such
 
as most of Java, are subject to illegal cutting by rural people seeking
 
agricultural land, fuelwood, or cash income from the sale of wood. The
 
issues surrounding watershed management and critical lands are reviewed in
 
greater detail in Chapters 2 and 8 of this Annex.
 

3.4 ENVIRONMENTAL EFFECTS OF FORESTRY ACTIVITIES
 

3.4.1 Direct Environmental Effects
 

In general, the tropical rain forests of Kalimantan, Sumatra, and Irian
 
Jaya are found on highly weathered soils from parent materials other than
 
volcanic ash, with high clay content in the lower horizons, high acidity,
 
and poor availability of plant nutrients. These characteristics make the
 
forest soils especially vulnerable to erosion, reduced infiltration, and
 
declining fertility after forest cutting.
 

Logging roads and skidding tracks can leave up to 50 percent of a
 
5
forest in bare ground and exposed, open thicket.3 ' Two studies in
 

Kalimantan found that soiis compacted from logging operations redused water
 
infiltration from 4 62 cm pe minute to 0.63 cm , and from 6.0 cm to
 
0.28 cm3 or zero.L-1 The consequences are high erosion rates and a
 
serious disruption of the hydrological cycle, leading to more severe
 
flooding and drought events. In Kalimantan, the silt load in streams has
 

increased 33 fold in some logging areas. 71 Damage to the residual forest
 
stand and soil compaction can be controlled by planning for a minimum
 
network of logging roads and then by careful Siber extraction, sometimes at
 
a lower cost than current logging operations.0
 

The effects of erosion, siltation, and flooding are suffered by
 

communities outside oZ timber concessions, in addition to the losses
 
incurred to the long-term value of the concessions themselves. In provinces
 
such as East Kalimantan, the majority of agricultural settlements are
 
clustered along the major rivers. The welfare of rural people is therefore
 
directly affected by decreased water quality and flooding. The decline of
 
fresh water fisheries, for example, is a major concern to communities along.
 
the Mahakam River.
 

The process of deforestation and land colonization in Indonesia's
 

tropical forests has serious consequences for species extinction rates in
 
Southeast Asia. The geomorphological origins of the country's islands
 

result in extraordinarily high levels of species diversity and restricted
 
distributions of local species of flora and fauna (endemism). The lowland
 
dipterocarp forests of Indonesia are the supreme reservoirs of this
 
biological richness. For example, in a 1.6 ha plot in lowland East
 
Kalimantan, over 230 species of trees larger than 30 cm dbh were found, the
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highest recorded tree diversity in the world.39 / (Issues surrounding the
 
conservation of biological diversity and forest park protection are covered
 
in more detail in Chapter 5 of this annex).
 

3.4.2 Logging Roads as Avenues of Spontaneous Colonization
 

The process of spontaneous land settlement which follows in the wake of
 
logging often leads to more severe, irreversible deforestation than actual
 
logging practices. The failure to anticipate the sudden influx of settlers
 
along logging roads reflects the poor regionrl planning in the Outer
 
Islands. This is compounded by the designatu.i of forest lands for the
 
transmigration program in areas unsuitable for sustainable agriculture
 
without careful technical guidance and extension effortE.
 

Migration into areas recently opened for selective logging is due to
 
the construction of primary (paved) logging roads, the development of better
 
infrastructures, and new prospects for employment and trade. Spontaneous

colonization along logging roads tends to promote rapid deforestation and
 
destructive land uses. Large tracts can be cleared for cash cropping and
 
subsistence agriculture as the result of land speculation by urban dwellers
 
and immigration from other islands.
 

Agricultural expansion and economic growth can be a positive outcome of
 
opening new areas to logging, but only if careful plans are made to protect

those forests identified as crucial for watershed management and for the
 
conservation of biological diversity. In addition, more technical guidance
 
is needed for new settlements because many of the soils present serious
 
fertility problems for farmers. In the absence of such measures, the
 
uncertain land rights of settlers and the "wild west" environment in which
 
they operate provide no incentives for sustainable land use practices.

Indeed, the high market value for timber and other forest products often
 
makes illegal forest cutting more appealing to new settlers than
 
agriculture. This problem is beyond the realm of any one line ministry such
 
as the MOF and requires a strong commitment to rational regional planning.
 

The process of deforestation in East Kalimantan, one of the first Outer
 
Islands developed for logging, provides a sad case in point. As mentioned
 
previously, logged tropical forests are more susceptible to fire than
 
undisturbed forests. In East Kalimantan, the combination of an
 
extraordinarily severe drought in 1982 and 1983, large areas of degraded,
 
logged forest, and rapid population expansion led to one of the largest

forest fires in recorded history. Approximately 3.6 million ha of land were
 
affected by drought and fire, resulting in4Vonomic losses in excess of all
 
timber export earnings from that province.- Although indigenous

shifting cultivators were blamed by officials for starting the fires, the
 
underlying causes were rapid land clearing and destructive cash cropping by

spontaneous immigrants and, to a lesser extent, by participants in the
 

41/
transmigration program.


http:world.39
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3.5 SUNHARY
 

Current deforestation trends and forestry policies present a serious
 
threat to sustainable development in Indonesia. The anticipated level of
 
forest use and the long-term production of adequate timber depend on having
 
a reliable forest inventory, beginning an active forest management program,
 
reversing the current practice of harvesting without replanting, and making
 
a commitment to coordinated regional planning. The current depressed price

for oil is exerting pressure on the GOI to approve significant increases in
 
wood products production for export. The future prospects for any change in
 
this scenario are bleak unless increased expansion of the forest sector is
 
accompanied by substantial investments in forest management and
 
conservation, more accurate surveys of existing forest reserves, and the
 
monitoring of forest exploitation. Even more challenging is the need to
 
restructure forestry administration to permit planning for multiple uses of
 
forests on provincial and local levels. The alternative is five to ten more
 
years of serious capital depletion and critical increases in the costs of
 
externalities such as flooding, soil erosion, and fire. Current trends are
 
leading to substantially reduced timber production, ecomomic losses for both
 
rural communities dependent on forest resources and commercial operators,

and finally, catastrophic losses of biological resources, including species
 
extinctions.
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4. FISHERIES
 

4.1 BACKGROUND
 

The critical features of Indonesia's coastal and marine resources are
 
coral reefs, mangroves, seagrass beds, non-mangrove tidal swamps, beaches,
 
marine and estuarine fisheries, and the quality of coastal water. Both
 
capture fisheries and fish/shellfish mariculture are important to
 
Indonesia's economy and subsistence fishermen. Freshwater quality is an
 
important determinant of the success of Indonesia's freshwater fishing
 
industry, in which pond and rice-cum-fish cultures play an important part.
 

4.1.1 Coastal Habitats
 

Indonesia's marine to land area ratio is approximately 3:5, with a
 
total marine surface area of 6,800,000 kmz within the country's declared
 
Exclusive Economic Zone. The nation lies in the center of the Indo-Pacific
 
marine biogeographic province. Indonesia is located in the most
 
biologically diverse part of this marine province; much of the diversity of
 
its marine species is due to the archipelago's location between the Indian
 
Ocean to the southwest and the Pacific Ocean to the northeast.
 

Several coastal habitat types are critical to the continued support of
 
a productive, diverse marine fauna. These critical habitats include coral
 
reefs, mangrove swamps, seagrass beds, and non-mangrove coastal swamps. In
 
addition, beaches are critical to Indonesia's efforts to become an important
 
tourist destination. The management and conservation of these coastal
 
habitats are critical to Indonesia's sustained use of coastal and marine
 
resources.
 

4.1.1.1 Coral Reefs
 

Coral reefs protect shorelines from the powerful erosive force of
 
oceanic swells and provide important habitat for a wide variety of fish and
 
shellfish species. Their contribution to primary productivity per unit area
 
in clear, shallow water is substantial, exceeding primary productivity
 
values for most biological habitats, including most of those on land.
 

Major formations of coral reefs in Indonesia occur in the Flores and
 
Banda Seas. Reefs are also found along portions of the south coast of Java
 
and the west coast of Sumatra. Coral reef formations are very sparse in
 
shallow muddy s..as soutih and west of Kalimantan and in the sediment-laden
 
waters of north Java.l' Based on data from 53 stations located in ten
 
different reef areas around Indonesia, Sukarno and Hutomo concluded that 7 
percent of the reef areas were in excellent condition, 34 percent in good 
condition, 49 percent in fair condition, and 11 percent in poor 
condition.- The majority of coral reefs observed to be in poor condition 
were located in the general vicinity of West Java. 
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4.1.1.2 Mangrove Swamps
 

Mangroves promote shoreline accretion, stabilize shorelines (prevent
 
erosion), and offer critical habitat to several commercially valuable marine
 
species and waterfowl used as food. There are approximately 40 species of
 
mangrove in Indonesia, whose mangrove flora are among the most diverse in
 
the world. Depending on the species, they are valued as a charcoal source
 
and for woodchip production, medicinal purposes, dyes, and many other
 
traditional uses.
 

The Food and Agriculture Organization reported total mangrove forest
 
area in Indonesia of 4.25 million hectares in 1982.1 Of this amount, 69
 
percent was located in Irian Jaya, 16 percent in Sumatra, and 9 percent in
 
Kalimantan. Bird and Ongkosongko reported that there are 3.6 million
 
hectares of mangrove in Indonesia, of which approximately 80 percent is
 
located in Irian Jaya.Y Extensive mangrove forests occur in northern and
 
western Irian Jaya, northeastern Sumatra, and around Kalimantan. Although
 
the precise area of mangrove forest in Indonesia may be uncertain, it is
 
clear that Indonesia has more mangrove forest habitat than any other nation.
 

4.1.1.3 Seagrasses
 

Seagrass beds usually occur in the zone between fringing coral reefs
 
and mangrove forests. The diversity of seagrasses in Indonesia is the
 
highest in the world. I Seagrasses are important to dugong, many sea
 
turtles, rabbitfish, goatfish, mullet, crab, shrimp, clams, and many
 
nearshore species not directly consumed by man but important iL food chains
 
leading to man. Very little is known about the distribution of seagrass
 
beds in Indonesia. The fact that the Indonesian language does not
 
distinguish between seagrasses and benthic algae is indicative of the
 
neglect this habitat type has received with respect to coastal resources
 
management.
 

4.1.1.4 Non-mangrove Swamps
 

Nipa palm and other tidal swamps are frequently found shoreward of
 
mangrove habitats at the mouths of major river deltas in Sumatra,
 
Kalimantan, Irian Jaya, and northwestern Sulawesi. As mangrove forests
 
spread seaward as a result of land accretion, Nipa palms and other tidal
 
swamps move in from the rear.
 

Nipa swamps provide food, drink, shelter, and fuel to many rural
 
Indonesians in coastal areas of Kalimantan, Sumatra, an4,Irian Jaya, which
 
contain approximately 1 million hectares of Nipa swamp.a" Burbridge and
 
Maragos estimate that there are approximately 5 million hectares of tidal
 
swamps in Indonesia.! It is possible that a significant portion of these
 
swamps is rich in dissolved nutrients (eutrophic); however, there is some
 
speculation that gil eutrophic peats in tidal swamps may already be under
 
rice cultivation.-' There are approximately 300,000 hectares under tidal
 
rice cultivation in Kalimantan and Sulawesi.
 



3-68
 

4.1.1.5 Beaches
 

Beaches are important to tourism and for shoreline protection, as has
 
been demonstrated by severe shoreline erosion in areas where beach sands
 
have been mined. Beaches are also important to the survival of sea turtles,
 
which are harvested by Indonesian fishermen even though most sea turtle
 
species are internationally recognized as being in danger of extinction.
 
Marine seals and perhaps dugong give birth on coastal beaches.
 

Beaches are extensive in Indonesia. For tourism, important beaches
 
occur in Bali, Flores, and in south Java near Pangandaran and Parangtritis.
 
Sand dunes are primarily found only in southwest Sumatra and around
 
Yogyakarta in south Java.
 

4.1.2 Marine and Estuarine Fisheries
 

The high productivity of Indonesian waters is due to the large
 

proportion of shallow sea (15 percent of the surface area is less than 200 m
 
deep), the occurrence of upwelling in certain areas, and nutrient-rich
 
runoff. Although fish products, including freshwater fish, provide
 
approximately 60 percent of the animal protein in Indonesians' diets,_
 
Indonesia's per capita consumption of fish is approximately 30-50 percent of
 
that in other Asian nations. The Indonesian Directorate General of
 
Fisheries estimates that current production of marine fisheries is 25
 
percent of potential maximum sustainable yield (MSY). Of total fisheries
 
production in 1984, 75 percent was from marine fisheries and 13 percent from
 

aquaculture (including freshwater aquaculture). The rest was from inland
 
capture fisheries.
 

4,1.2.1 Pelagic Fisheries
 

Estimates of MSY for pelagic (open ocean) fisheries vary. The FAO
 

estimates that the MSY of pelagic species in Indonesia's waters is 940,000
 
metric tons (mt). The Indonesian Directorate General of Fisheries estimates
 
that the MSY for skipjack and tuna is 380,000 mt. ADB and IBRD estimate
 
that the total MSY for pelagic species in the archipelagic waters and
 

tuna/skipjack throughout the Exclusive Economic Zone is approximately 2.9
 
million mt.
 

The current level of exploitation of pelagic species is significantly
 
below estimated MSY, primarily due to the lack of adequate transportation
 
from the major fishing grouds in eastern Indonesia to the densely populated
 
islands of Java and Bali.I The level of exploitation varies with
 
respect to fishing grounds' proximity to large population centers. In
 
general, the more remote pelagic fisheries of eastern Indonesia are bein
 
harvested at approximately 4 percent of MSY.
 

4.1.2.2 Demersal Fisheries
 

The FAO estimates the MSY of 4emersal (bottom feeding) fisheries in
 

Indonesian waters at 800,000 mt.l- The Indonesian Directorate General of
 
Fisheries estimates the MSY of shrimp at 69,000 mt, of which approximately
 



3-69
 

70 percent is in an area now closed to large trawlers. The Indonesian
 
government introduced a phased ban on trawling in order to protect artisanal
 
fishermen and demersal fisheries in the Java Sea. The ban, phased in
 
between 1980 and 1982, prohibits large trawlers west of 1300 east longitude.
 

4.1.2.3 Reef Fisheries
 

Sukarno and Hutomo report a strong, positive correlation between the
 
percent cover of living coral and the number of fish species. 1 Thus,
 
healthy coral reefs are important for the support of coral reef fisheries.
 
Coral reefs are particularly critical for subsistence and artisanal fishing,
 
but are of low commercial potential because of high species ricbness and low
 
numbers of individuals in each species (evenness of distribution of
 
individuals between species). To be economically successful, commercial
 
fisheries typically require high concentrations of a particular target
 
species. The use of dynamite fishing is an inappropriate effort to turn
 
coral reef fishing into a commercially successful venture by capturing fish
 
in bulk with no regard to species composition. The long-term damage to
 
coral reefs from dynamite fishing forecloses sustainable fish harvests for a
 
long time.
 

4.1.2.4 Mariculture/Aguaculture
 

Shrimp culture is a key industry in Indonesia because of the high
 
export value of shrimp. Decreasing supplies of shrimp and milkfish seed
 
stock are an emerging constraint on the further expansion of aquaculture in
 
Indonesia. Substantial stocks of milkfish fry exist off Kalimantan,
 
Sulawesi, and Irian Jaya, but these are far removed from existing tambak
 
(brackish-water pond) areas. Moreover, the reason milkfish flourish in
 
these areas is perhaps the extensive mangrove habitat critical to this
 
species. Thus, the conversion of mangrove habitats in these areas to tambak
 
in order to utilize fry will result in a negative feedback on fry stocks.
 

Most tambak culture occurs in Sumatra, Java, and South Sulawesi. The
 
average size of a tambak pond is 1.55 hectares in Sumatra, 2.37 hectares in
 
Java, and 3.66 hectares in South Sulawesi. The primary species are milkfish
 
and shrimp. Milkfish and tiger shrimp juveniles are collected from the wild
 
by bear.h seining or trapping. Banana/white shrimp enter ponds with tidal
 
waters. Average tambak production in 1980 was 631 kg/ha/yr. Advanced
 
techniqu can yield 1,000 kg/ha/yr of milkfish and 500 kg/ha/yr of tiger
 
shrimp.- l In 1984, average tiger shrimp yields of 90 kg/ha/yr were 27
 
percent of average yields in Asia.
 

Currently, approximately 200,000-225,000 hectares in Indonesia are in
 
brackish-water pond production. Because the extensification of tambak at
 
the expense of mangrove habitat eventually results in reduced seed stock, a
 
more sustainable strategy would be to increase the productivity of existing
 
tambak through intensification management.
 

The culture of seaweed in Indonesia is in its infancy. Little data
 
exist on the current extent of the industry, but there is a very high
 
potential to develop seaweed culture for domestic and international markets.
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4.1.3 Freshwater Fisheries
 

The major forms of freshwater fisheries in Indonesia are pond culture,
 
rice-cum-fish culture, inland water capture fishery, and cage culture. Of
 
these, pond culture and rice-cum-fish culture are the most common techniques.
 

4.1.3.1 Fish Ponds
 

Carp, tilapia, puntius, gouramies, and catfish are the major species of
 
fish cultivated in ponds and in rice-cum-fish operations in Indonesia.
 
USAID estimates that approximately 50,000 hectares of freshwater fish ponds
 
are in production. Field production, however, is generally low due to poor
 
water quajy and fish diseases. Freshwater pond culture in 1980 averaged 2
 
mt/ha/yr.- The average yield is highest Ln West Java (3.2 mt/ha/yr) and
 
the lowest average yield is in Kalimantan (0.16 mt/ha/yr). The average size
 
of a pond in West Java is 0.14 ha.
 

4.1.3.2 Rice-cum-Fish
 

Rice-cum-fish culture entails the coordinated production of rice and
 
usually carp or nila. Fry are usually obtained from government or
 
privately-owned hatcheries. Fry from hatcheries are typically stocked in
 
paddy fields about two weeks after rice has been planted and are harvested
 
as fingerlings when the paddies are drained. Fingerlings are then sold to
 
other farmers for rearing. 1

5/
 

4.1.3.3 Capture Fishery
 

According to USAID reports, approximately 12 percent of 1984 fish
 
production in Indonesia was from inland capture fisheries. The Directorate
 
General of Fisheries estimates that the MSY theoretically should be 680,000
 
mt, but water quality problems and overexploitation have limited these
 
fishery reserves.l

6/
 

4.1.3.4 Cage Culture
 

Cage culture is not commonly practiced in Indonesia, and production in
 
Sumatra, for example, totals only 139 tons yearly. Common carp mqke up the
 
bulk of this type of fishery; tilapia and nila are also common.17 Major

constraints appear to be poor water quality, especially turbidity and
 
sedimentation, and limited access to water bodies of appropriate size.
 

4.2 CONSTRAINTS TO FISHERIES DEVELOPMENT
 

Indonesia's rich fisheries resources are threatened by declining water
 
quality (Section 4.2.1), habitat alterations (Section 4.2.2), and
 
inefficiencies in regulation and management (Section 4.2.3). These threats
 
are common in varying degrees with respect to marine, estuarine, and
 
freshwater fisheries.
 

http:common.17
http:reserves.l6
http:rearing.15
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4.2.1 Water Quality
 

Acceptable water quality is critical to marine, estuarine, and
 
freshwater fisheries. In Indonesia, the major problems with marine land
 
estuarine water quality iuclude:
 

0 sedimentation and turbidity in coastal waters of Java, eastern.
 

Sumatra, Kalimantan, and Bali as a result of severe erosion problems
 
in watersheds;
 

contamination of tambak by pesticides used on adjacent agricultural
 

lands or carried by freshwater supplies; and
 

severe industrial pollution in urbanized port areas, particularly
 
Jakarta Bay.
 

The major problems with freshwater quality result from:
 

contamination by pesticides, sanitary wastes, industrial waste, and
 

sediment loads.
 

4.2.1.1 Marine Systems
 

The most serious threats to marine water quality in Indonesia appear to
 
be: discharges of industrial and human wastes, particularly in
 
industrialized seaport areas; turbidity and sedimentation from riverine
 
discharge; oil spills from shipping and offshore oil extraction; and dumping
 
of industrial wastes at sea. These threats are currently most acute in the
 
Java Sea and in the nearshore areas around harbors and ports, major river
 
mouths, and large human settlements on the coast.
 

The University of Indonesia Centre for Research on Human Resources and
 
the Environment, in association with IFIAS (International Federation of
 
Institutes for Advanced Study), has recently completed Phase I of a study of
 
industrial pollution and management of Jakarta Bay. Although it appears
 

that public announcements regarding the outcomes of preliminary
 
investigations on mercury contamination have been prohibited by the
 
Government of Indonesia,-' sufficient data exist to suggest potentially
 
high risks for adverse health problems as a result of mercury pollution.
 
Information obtained from the Environmental Water Quality Division,
 
Institute of Hydraulic Engineering in Bandung indicates that mercury
 
pollution in Jakarta Bay is particularly acute in April and October, i.e.,
 
the transition period between monsoon seasons. From 17 samples (six shrimp,
 
eight fish, and three crabs) taken by the Division, total mercury
 
concentration exceeded UN World Health Organization (WHO) standards in ten
 
of the sampleS.
 

Data collected and analyzed by Martopo indicate that of 157 samples of
 
fish and shellfish products taken from Jakarta Bay, WHO standards for heavy
 
metals were exceeded in 76 percent of the samples for cadmium, 51 percent of
 
the samples for copper/44 percent for lead, 38 percent for mercury, and 2
 
percent fox chromium.- Cendro, utik, and kembung fishes were found to
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contain mercury concentrations that on average are higher than the WHO
 
standard.
 

In the waters of Jakarta Bay, mercury concentration is as high as
 
two-to-three orders of magnitude above expected natural concentrations.
 
Similarly, cadmium exceeds expected background levels by a factor of 45,
 
lead exceeds by a factor of 50, zinc exceeds by a factor of 7.5, and nickel
 
by a factor of 6. PCB and DDT in the water of Jakarta Bay reach 9 and 13
 
ppb, respectively, exceeding the limit of 0.5 ppb considered to be the
 
threshold of pollution. Carbofuran is believed to be the cause of a large
 
fish ki 1 at the Sampur, Tanjung Priok, region of the Bay in August
1986_2_01 

Other industrialized seaport areas, e.g., Cilacap and Surabaya, may
 

also be of concern with respect to water quality and pollution discharge,
 
but data on these areas appear to be very limited or nonexistent.
 
Wastewater discharge from human settlements is also an issue of importance
 
to marine fisheries, but data are lacking. Estimates regarding the amount
 
of liquid waste discharged into Jakarta Bay from residential sources vary
 
widely.
 

Turbidity and sedimentation in the marine environment are particularly
 
acute around river mouths and in the vicinity of muddy shorelines along the
 

Java Sea. Although the volcanic soils of much of Java and Sumatra are prone
 
to erosion because of active volcanic eruption, high slopes in upper
 
watersheds, and high rainfall, natural sediment loads of rivers and streams
 
are exacerbated by poor land use practices. Excessive turbidity and
 
sedimentation damage coral reefs, spawning areas, and other habitats
 
critical to certain species of fish and shellfish.
 

Oil spills are associated with both shipping traffic in the Java Sea
 

and offshore oil production. Tar balls have caused problems on recreational
 
beaches, particularly on some of the Seribu Islands northwest of Jakarta
 
Bay. Oil slicks have been observed in the vicinity of thi.ffshore oil
 
fields north of Seribu Islands and off the Citarum delta.±l/ The impact
 
of oil spills on fisheries has not been examined in Indonesia. The species
 
that are probably at grcatect risk are those whose eggs or early larval
 
stages are found in the surface microlayer. Preliminary work done in the
 
Puget Sound area of the United States has shown a strong linkage between
 
larval mortality and toxic materials such as oils in the surface microlayer.
 

There is little information available on the deliberate dumping of
 
waste materials in ocean waters. During interviews with Indonesian
 
government officials, reference was made to pesticide companies in the
 
Surabaya area dumping wastes into the Strait of Bali. The team was unable
 
to find any reference in the available literature. Estimates on the solid
 
waste dumped into Jakarta Bay vary. Suprianto et al. estimate that 21
 
percent of the wastes generated in Jakarta are not managed by governmental
 
or non-governmental organizations, and of this quantit 2approximately
3/dav are deposited in Jakarta Bay.- Ongkosongo
3830 m 3/day), 360 m


et al. estimate 4600 m3/day are not collected and disposed of
 
/
properly. 
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4.2.1.2 Estuarine Systems
 

Estuarine water quality is typically poor because of the physical
 
and chemical processes that occur as pollutant- and sediment-laden fresh
 
water mixes with sea water. The concentration of dissolved pollutants in
 

estuaries is influenced by the flushing actions of ebb and flood tides, and
 
fine sediments carried by fresh water flocculate upon reaching sea water.
 
Pollutants adsorbed to fine sediments accumulate in estuarine environments,
 
and the actions of tides and waves, especially in shallow estuaries, place
 
fine sediments in a dynamic cycle of settling and resuspension.
 

Sedimentation is a major problem in most estuaries at the mouths of
 
river basins with heavy human settlement. For example, the northern part of
 
the Riau Province's (Sumatra) coastal zone was once a well known fishing
 
area. The combination of oil drilling in the area and heavy sediment load
 
in the Rokan River from new settlements have vy tually eliminated
 
brackishwater fishery activities in the area.L4
 

Because of their high value as spawning and nursery habitat for fish
 
and shellfish and their important role in primary production in the coastal
 
zone, water quality In estuaries is an important environmental issue.
 
Pesticide residues in water and those adsorbed to sediments are of
 
particular concern in estuaries around Java and in estuaries at the mouths
 
of rivers draining agricultural land.
 

Also of concern is the discharge of effluents from industrial
 
facilities located in estuarine areas. This concern is of particular
 
importance in the estuaries around Jakarta Bay. The expansion ok port
 
industries at Cilacap also poses a threat to estuarine habitat unless
 
appropriate wastewater treatment technology is applied.
 

Hatchery production of shrimp for brackishwater aquaculture suffers
 

from poor water quality, diseases, feed constraints, poor location, and
 
inefficient management.
 

4.2.1.3 Freshwater Systems
 

The production of fish in freshwater systems has declined steadily in
 
Indonesia. Field production of carp is low due to poor water quality and
 
diseases, and cage culture and capture fisheries in rivers have declined in.
 
part because of lowered water quality. The major causes of these declines
 
include contamination by pesticides, sanitary wastes, industrial wastes, and
 
sediment loads.
 

The Environmental Water Quality Division of the Institute of Hydraulic
 
Engineering in Bandung has been conducting a water quality inventory in
 
Indonesia since 1978. They have found that freshwater systems in Bali and
 

north Java show signs of contamination by organochlorine and organophosphate
 
pesticides. Unfortunately, the data are not complete because the Division's
 
analytical equipment is frequently out of order, and pesticide analyses are
 
conducted on only a few samples in the monitoring program.
 



3-74
 

The Division has also been conducting limnological work on lakes and
 
reservoirs. Their monitoring effort shows that the primary problem in lakes
 
and reservoirs appears to be sedimentation, especially in Java. Other
 
problems that are affecting lake fisheries are infestations of water
 
hyacinth and excessive loading of nutrients and total organics, especially
 
in reservoirs in urban areas. Pesticide and heavy metal contamination has
 
not been examined in the limnological surveys because 28 funding constraints
 
and, in the case of pesticides: equipment breakdowns.- One exception
 
has resulted in a finding of herbicide contamination in three lakes in Bali
 
that have no outlets.
 

In urban areas, the rivers function as open sewers. During the dry
 
seasonimny river reaches are clogged with solid waste and become
 
anoxic.-


Fish kills have been observed in Indonesia's streams and rivers. A
 
large fertilizer plant on the MusiRiver in Sumatra has caused fish kills as
 
a result of the discharge of urea and ammonia.27 / Arsenic, phenols, and
 
chlorinated phenols used inwood preservation are suspected of causing fish
 
kills in the Kalkapa River in Kalimantan. Other industries that are
 
suspected to have caused adverse effects on freshwater fish include
 
processors of tapioca, palm oil, and rubber.

28/
 

Experimental work and field observations by the Faculty of Fisheries at
 
the University in Bogor suggest that river fisheries in Java have been
 
greatly affected by the high suspended solids concentration caused by land
 
erosion. The suspended solids concentration in Java rivers ranges from
 
1500-30,000 mg/l, compared to 150-10,000 mg/l elsewhere in Indonesia.29
 
Approximately 6 percent of the land surface of Java is subject to land
 
erosion, compared to an overall average in Indonesia of 1.3 percent. 

O/
 

Late in 1980, catfish in ponds, open water, and rice fields in.
 
Indonesia suffered from an outbreak of disease. Although no hard evidence
 
was available, pesticides, high organ c loads, and low pH were suspected to
 
be factors in the disease outbreak.

311
 

4.2.2 Habitat Alterations
 

In addition to chemical alterations of habitat by pollutants, physical
 
alterations of fish habitat can lead to the decline of fisheries and fish
 
production. In Indonesia, the alteration of mangrove and tidal wetlands by
 
logging or the construction of tambak and new settlements, the destruction
 
of coral reefs through mining and dynamite fishing, and impoundments and
 
other water diversions have probably contributed significantly to the
 
decline of fish populations.
 

4.2.2.1 Mangroves and Tidal Wetlands
 

Martosubroto and Naamin reported a statistical correlWon between
 
mangrove habitat and shrimp production in adjacent waters. J" It is known
 
that many of the marine shrimp species in Indonesia depend on mangrove
 
habitat as nursery or spawning areas, as do milkfish. Natural tidal creeks
 

http:Indonesia.29
http:rubber.28
http:ammonia.27
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provide primary habitat for post-larvae required for pond stocking. In
 
south Java the extensive mangrove forest in the vicinity of the Segara
 
Anakan estuary may be a critical factor in the existence of a particularly
 
productive fishery in the area. Substantial stocks of milkfish fry still
 
can be found along the coastlines of Kalimantan, Sulawesi, and Irian Jaya
 
where mangrove swamps are extensive and relatively undisturbed.
 

The conversion of mangrove swamp to tambak in South Sulawesi can be
 

expected to have a negative effect on the natural production of milkfish and
 

shrimp fry. Because the technology for hatchery production of milkfish fry
 
has not -roven successful, the loss of mangrove habitat will significantly
 
affect ijAturing this species in tambak Tambak culture in mangrove areas
 

is also often hampered by acid sulphate soils, which reduce productivity,
 
and peaty soils, which make pond construction and maintenance difficult,
 

especially in the seaward edge of mangrove hbitat.
33/
 

4.2.2.2 Coral Reefs
 

The destruction of coral reefs by mining and fishermen's illegal use of
 

dynamite results in long-term damage to subsistence and artisanal
 
fisheries. These destructive practices turn living coral reefs into rubble,
 
thereby eliminating the primary productivity and habitat that coral reef
 
fish depend on for food and protection from predators. Coral mining around
 
the Seribu Islands near Jakarta Bay, Balikpapan in Kalimantan, Lombok, and
 
Sengkidu in Beli has been extensive. Substantial coral mining has also
 
occurred in the Riau archipelago, Sqnda Strait, Karimun Jawa Island,
 
Bondo-Jepara, and South Sulawesi.3-


Coral blasting by fishermen is widespread, even though illegal, and has
 

been particularly severe 3Sound Pombo Island (east of Ambon Island), a
 
proposed marine reserve.- Other areas with significant damage from
 
dynamite fishing are Lombok, north central Java, Pari Island, Bali, Sumbawa,
 
Solor, Bandanaera, Mu57Buton, Kendari, Ambon, Bacan, Halmahera, Tual, Nias,
 
and the Sunda Strait.-


The use of cyanides and other poisons by artisanal fishermen,
 

especially for the aquarium fish trade, has been noted in the Serib37
 
Islands, Pangandaran, Banyuwangi, Bali, Lombok, and North Sulawesi.
 
The use of poisons not only affects the fish population but also kills
 
corals, resulting in the long-term degradation of coral reef fish habitat.
 
The destruction and alteration of coral reef habitat is particularly harmful
 

to fisheries production because the damage is long term, due to the slow
 
growth and regeneration of coral colonies.
 

4.2.2.3 Impoundments and Water Diversions
 

Very little information is available on the effects of water
 

impoundments and water diversions on freshwater fisheries habitat. In part,
 
this lack of data may be due to the small contribution of freshwater capture
 
and cage fisheries to the total fisheries production in Indonesia. This
 
small contribution, in turn, appears to have been further reduced in recent
 

years by the unacceptable water quality in most rivers and streams.
 

http:hbitat.33
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Decreases in stream flow and the associated loss of fish habitat may be
 
offset in part by the formation of impoundment habitat and by the supply of
 
irrigation water to rice-cum-fish operations and to fish ponds. Whether the
 
gain in new fish production will offset the loss caused by diversions and
 
flow reductions is unknown. As urban areas continue to grow and degrade
 
nearby water sources, the demand for additional or replacement water
 
supplies may lead to water use conflicts, which in turn may affect
 
production in fish ponds and rice-cum-fish culture.
 

4.2.3 Fisheries Management
 

The most important environmental issues associated with fisheries
 
management in Indonesia appear to be ineffective habitat management and the
 
overexploitation of some stocks. There are other problems associated with
 
fisheries management, e.g., administrative inefficiencies, weak research and
 
development capabilities, and inadequate infrastructure, but these are not
 
as directly linked to environmental problems associated with fish and
 
shellfish resources.
 

4.2.3.1 Habitat Management
 

As noted earlier, the degradation of water quality and destruction or
 
alteration of critical fishery habitat are major environmental problems
 
associated with fisheries resources. Fisheries managers need to give more
 
attention to these issues as part of their overall management strategies.

Unless critical habitat is protected or properly managed, fish stocks and
 
production will continue to decline and activities that focus solely on
 
research, marketing, and infrastructure will be of little value. A critical
 
weakness in habitat management in Indonesia is based on the fact that
 
provincial authority extends only to the waterline. As a result, nearshore
 
coastal habitats (e.g., coral reefs) are not subject to local government
 
management.
 

4.2.3.2 Harvest Management
 

Overall, the exploitation of marine resources represents about 25
 
percent of the estimated maximum sustainable yield; however, the
 
exploitation effort is unequally distributed with respect to the types and
 
distributions of fish and shellfish resources. Overexploitation of fish
 
stocks is particularly severe in certain sectors of marine fisheries, which
 
in 1984 represented about 75 percent of total fish production in Indonesia.
 
Demersal fish and shellfish production in the Java Sea, for example, fell
 
dramatically until a ban on large trawlers west of 1300 east longitude was
 
imposed gradually from 1980-1982. Coral reefs near large human settlements,
 
especially around Java, Bali, and the larger towns in the Outer Islands, are
 
generally characterized by the near extinction of giant clams (Tridacna
 
spp.) and the absence of large fish as a result of overfishing.
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5. BIOLOGICAL, DIVERSITY 

5.1 BACK(GROUJND
 

The diversity of Indonesia's flora and fauna is of critical importance
 
to both Indonesia and the rest of the world. The Indonesian archipelago has
 
the highest or second-highest number of species and varieties in the world.
 
It is particularly rich in endemic species, i.e., those found only within a
 
single, restricted area. The great number of endemic species results from
 
Indonesia's island geography, the architecture of its tropical forest
 
ecosystems, and its wide variety of marine areas.
 

A large proportion of Indonesia's known biota is composed of plants and
 
trees. Humid tropical forests cover ac much as 73 percent of Indonesia's
 
forest area (89 million ha of the country's 144 million ha of forest are
"rain forests").' / These forests are typified by a large number of
 
species per hectare but relatively few individuals of each species.
 

While Indonesia's tropical hardwoods are usually the focus of
 
discussion in descriptions and analyses of its forest habitats, these
 
ecosystems also contain a rich array of other important flora and fauna.
 
Many of these have actual or potential economic and scientific importance.
 
In addition, Indonesia has a variety of other ecosystems with unique and/or
 
valuable biotic resources. These include its peat bogs, swamps and other
 
wetlands; mangrove forest and coastal ecosystems; montane ecosystems and, in
 
particular, volcanic rim biota; dryland and savannah forest; and coral reef
 
and marine ecosystems. Finally, Indonesia has an economically and
 
scientifically valuable stock of cultivars, including staple and secondary
 
crops, fruits, vegetables, and cultivated fish and livestock.
 

Given this richness of biological diversity and the importance of
 
biological diversity in agriculture, forestry and fishing (three of the
 
nation's largest employment and income sectors), it is surprising that so
 
few human and financial resources are devoted to taking inventories and
 
classifying species, and protecting and preserving habitats and germ plasm.
 
It is possible that Indonesia's biotic species richness is simply taken for
 
granted and the protection of this diversity is not yet recognized as
 
essential to both current economic and future sustainable development. Yet
 
as the nation's non-renewable resources are gradually depleted, especially

petroleum and natural gas, and as it faces increasingly severe competition
 
in export markets for manufactures and other processed goods, this
 
biological diversity will become a more readily apparent comparative
 
economic advantage. Without an increased awareness of the importance of
 
biological diversity, as well as actions taken to preserve it, the likely
 
impacts on both Indonesia's sustainable development and the nation's
 
biological legacy to future generations will be serious.
 

5.2 PROBLEMS OF ECONOMIC VALUATION OF BIOLOGICAL DIVERSITY
 

Unfortunately, it is often difficult to quantify the economic value of
 
biological species diversity. This is the case for several reasons.
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First, the current nominal value of commercially exploited species
 
(i.e., the export price) may not reflect the actual economic or scarcity
 
value of the species. This is particularly true of Indonesia's hardwoods,
 
because so little is known of their regeneration and growth cycles, and
 
actual replanting/regeneration rates appear to be very low. In other words,
 
the tropical hardwoods are, in effect, being "mined" in such a way that they
 
may well become a non-renewable resource. This possibility is certainly not
 
reflected in the export prices of these woods, much less in their current
 
management.
 

Second, many currently exploited wild species of flora and fauna pass
 

through informal markets or are consumed directly by the collector or
 
hunter. Hence, actual volumes, species and price information for many of
 
these goods are never collected, much less analyzed in terms of their
 
scarcity or economic value. In addition, an unknown but probably large
 
amount of economically valuable species are being illegally collected, e.g.,
 
illegal logging and the poaching of protected animals, insects, reef fish
 
and other species. In part because of this illegality, poaching is often
 
carried out indiscriminantly and destructively with disastrous effects not
 
only 	on the sustainable harvest rates of the sought-after species but often
 
on other species in the same habitat as well.
 

Third, many species of plants and animals are very important to the
 

reproduction and growth cycles of other plants and animals. This includes
 
insect, bird and other animal pollinators of plants and trees, symbiotic
 
relationships between plant species, and food chain relationships. Hence,
 
the local extinction or drastic decline in numbers of a particular species
 
may have very important ripple effects on the genetic viability of current
 
or potentially economically valuable species, thus affecting their economic
 
valuation.
 

Fourth, it is likely that the vast majority of Indonesia's plant and
 

animal species remain undiscovered or unclassified. In such a situation, it
 
is very difficult to quantify the economic option value of a particular
 
habitat or natural ecosystem. In addition, changes in technology,
 
substitutions of raw materials in economic production, the creation of new
 
products and demands for new products, and the need to replenish
 
periodically the genetic stock of domesticated species with wild species all
 
affect the future economic potential value of wild or currently
 
non-exploited species.
 

While these four factors complicate the economic assessment of
 

biological diversity, they also clearly point to the linkages between
 
development and conservation. Indeed, they show that the first factor is
 
vastly more difficult to quantify without the second.
 

5.3 	 CURRENT ECONOMIC IMPORTANCE OF INDONESIA'S BIOLOGICAL DIVERSITY AND
 

CONSTRAINTS TO ITS PRESERVATION
 

As noted above, Indonesia's rich biological diversity is apparent in
 

most 	of its natural and man-altered ecosystems. The current economic
 
importance of this diversity is illustrated below by showing some of the
 

known links between wild and domesticated species and various economic
 



3-82
 

activities. The constraints to the preservation of Indonesia's biological
 

.diversity are also discussed.
 

5.3.1 Tropical Forests and Minor Forestry Products
 

The tropical forests of Indonesia, particularly the humid forests, are
 

of immense economic value to the nation, as noted in Chapter 3 of this
 

annex. However, due to the low individual/species ratio per hectare and
 

current forestry policy which greatly limits the number of species that can
 

be harvested as expottable quality timber, this resource is being very
 
One result of this policy is that a much larger area
inefficiently managed. 


of forest than necessary must be selectively cut in order to bring adequate
 

returns on investment; this area is then cften cut over again or converted
 

to.softwood plantations or other lower-quality uses.
 

The lack of inventorying and classification of hardwood species
 
The problem is
contributes to this low intensity management of the forests. 


made worse when it is realized that even selective-cut harvesting disturbs
 

complex forest species' inter-relationships to some extent. The lack of
 

enrichment planting, i.e., the deliberate replanting of harvested species in
 

selectively cut-over forests (as opposed to natural regeneration) heightens
 

the risk of further forest loss because of the uncertainties associated with
 

natural regeneration, especially of dipterocarps (the dominant canopy-level
 

species in the tropical forests of Sumatra and Kalimantan).
 

The tropical rain forest is increasingly being appreciated for the
 

richness of its non-timber products. Many Indonesian fruits are barely
 

changed from their wild ancestors and these will be needed as gene pools for
 

any significant future breeding programs. Moreover, a whole host of
 
Tropical forest
tropical forest fruit species are not yet even used by man. 


tree species have a number of other specific uses including the production
 
of edible protein from leaves, the use of lignin for plastics, as resins,
 

A similar
soil stabilizers, fertilizers, tanning agenti7 and so forth. 


broad range of products come from cellulose.-± While most of these can be
 

synthesized from simple organic compounds, the energy costs of doing so are
 

quite high.
 

The other major problem with current forest exploitation practices is
 

their impact on other species of flora and fauna in the forests. A whole
 

host of so-called minor forestry products is in fact quite valuable and an
 

important, though largely informal, source of income and employment. Some
 

of these minor forestry products include:
 

Rattan. About 90 percent of the world's supply of rattan came from
 

Indonesia in 1975. Most of this rattan (currently worth about 50
 

million) is exported in an unprocessed state. By contrast, the
 

products of the rattan furniture industry alone are valued at tl.2
 

billion.2/ Whereas the Philippines and Thailand have long since
 

banned raw cane exports, Indonesia has only recently done so.
 

About 60 percent of Indonesia's rattan reportedly comes from
 

plantations in Kalimantan while the rest is collected 
wild.4/
 

The threat to the rattan industry is a direct result of the
 

conversion of tropical humid forests where the canes grow.
 

0 
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Damars. These resins from dipterocarps (meranti), are a very
 

valuable resource and are used as sealants, caulking, and,
 
especi~ily in pharmaceuticals, paints and cosmetics. In recent
 
year3, overseas industries have consumed about 50,000 tons of
 
Indonesian damar annually. The damar itself performs a protective
 
function against tree infections and may have potential as a
 
natural insecticide or fungicide.!
 

Herbs and Drugs. The tropical forests of Indonesia are a main
 

source of herbs, roots, powders, barks and other materials for
 
traditional domestic medicines as well as exports to China, Hong
 
Kong, Japan and Taiwan. Some plants, such as Rauvolfia, used in
 
high blood pressure treatment, are part of modern medicine. Other
 
species are used as food dyes, essential oils and natural
 
pesticides (moulting hormo es, rotenone, and safiole substances)
 
for a variety of species.6/ Many of the most valuable substances
 
are wild and very difficult to obtain. They include exotic
 
substances like bear claws, bear bile from Kalimantan's small back
 
bear (beruanghitam) and bezoars (monkey and porcupine
 
gall-stone,3).L which are extremely expensive. Other animal
 
products include rhinoceros horn, edible bird's nests (for soup),
 
bats, snakes, and ong-tailed macaques (a kind of monkey) used for
 
medical research.- Up to 940 species of plants, 74 percent of
 
them wild, are used in making traditional medicines in Indonesia.
 
Although recently the government has encouraged growing traditional
 
medicine plants in home gardens as part of health and nutrition
 
programs, these include only a very small number of the most common
 
species. The vast majority are still collected wild. With the
 
development of modern factories to produce traditional medicines,
 
(e.g., Ny. Meneer or Cap Jago), a large demand for these raw
 
materials has developed. It is, however, mostly informal and
 
unmanaged. The results are that the species most in demand are
 
becoming rare.
 

Other Minor Forestry Products. Other products with specialized but
 

local economic significance include illipe nuts, aloes wood,
 
beeswax, and reptile skins. Illipe nuts are used in cosmetics and.
 
chocolate. Aloes wood is used for some Chinese and Malay
 
medicines. Beeswax is used for high-quality furniture wax and
 
candles and reptile skins for shoes, belts and handbags. The
 
monitor lizard is of chief importance here. Gutta percha, a latex
 
once widely used in industry, is now being replaced by
 
synthetics.-


Trade in Wildlife. A major problem for Indonesia's biological
 

diversity is the large unregulated trade in endangered species.
 
Although Indonesia is a signatory to the CITES treaty prohibiting
 
such trade, it is, in fact, openly carried out. Large, public bird
 
and animal markets exist in Jakarta and other cities, although in
 
all probability the creatures found in them are the sick, damaged,
 
or less commercially valuable species. This trade includes
 
parrots, cockatoos and many other forest birds, feral cats,
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monkeys, reptiles, aquarium fish, and, in Bali, stuffed sea
 
turtles. Probably most of the valuable trade does not pass through
 
*formal markets but is smuggled out of the country, particularly
 
from Sumatra, Kalimantan and Irian Jaya.
 

5.3.2 Marine and Coral Reef Species
 

The diversity of species in Indonesia's coral reefs and seas is not
 
well known but is certainly quite large. As in other fields, the government
 
takes a narrow, production-oriented viewpoint and has focused on a few
 
species for intensive export-oriented production, including shrimp, milkfish
 
and tuna (see Chapter 4).
 

The coral environments, which are extensive and rich in species
 
diversity in certain areas of Indonesia, are important sources of tradeable
 
products as well. Worldwide, annual retail sales of aquar;ym fish, most of
 
which are from reef environments, are worth il.5 billion.1- As noted in
 
Chapter 4, the aquarium fish trade is completely unregulated and poses a
 
potential danger to the intricate biological interdependency of the reef
 
habitat. A more clear and present danger to the reefs comes from dynamiting
 
and poisoning reefs and reef fish, in the first case to get coral for roads
 
and lime production and in the second case to stun the fish for easy
 
capture. Both artisanal fishermen and larger-scale operators are involved
 
in these practices.
 

5.3.3 Germ Plasm of Cultivated Plants
 

Indonesia's agricultural sector produces a wide range of staple and
 
secondary crops as well as a wide variety of fruit, vegetables, spices and
 
industrial crops. Indeed, this was what attracted the attention of Asian
 
and European explorers and traders over the centuries.
 

Due to its many unique and diverse habitats, large numbers of wild and
 

semi-domesticated varieties of cultivated plants exist in Indonesia, quite
 
apart from exotic species which have steadily become more widespread. Until
 
recently, a high proportion of IRRI's (the Internatiqnal Rice Research
 
Institute) rice germ plasm originated in Indonesia2lI and AARD's (the
 
Agency for Agricultural Research and Development in the Ministry of
 

Agriculture) Genetic Evaluation Unit continues to evaluate new strains for
 
their applicability to marginal rice growing environments.
 

Indonesia had a very rich and diverse array of rice cultivars until the
 
very strong emphasis began to be placed on high-yielding varieties in the
 
last 15 years. Since that time, at least 1000 rice varieties recognized by
 
farmers have been lost. The maintenance of seeds by farmers required
 
planting each year because seed viability is only 1-1.5 years under tropical
 
conditions. Hence, when farmers were not allowed to plant traditional
 
varieties under the New Order, those varieties were lost. Special
 
characteristics such as taste, texture and storage were selected by farmers
 
and these preferences and cultivars varied regionally. Not recognizing the
 
value of traditional practices and the resource management impacts of the
 
new technology largely account for the loss of these valuable genetic
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resources. In addition to this loss, Indonesia has relied primarily on IRRI
 
for breeding and the development of new rice strains and is deficient in
 
capable staff with rice breeding experience. There has been very little
 

attention given to farmers' own activities in the breeding and maintenance
 

of genetic resources, or to the development of cultivars from the farmers'
 
perspective. NGOs are interested in working with farmers to address their
 

needs and interests and to give them individual power ever the management of
 

these resources. This may serve as a useful link and possibly a way to
 
incorporate farmers in the long-term management and preservation of genetic
 
resources.
 

The National Germ Plasm Commission under AARD, but which is also
 

affiliated with the National Institute of Biology (LBN), tries to represent
 
a variety of interests for germ plasm conservation. The Commission's work
 
and the ongoing preservation work of LBN in the Bogor Herbarium are crippled
 
by serious problems of staff and funding. At this time, they are able to do
 
very little to support the vital collection, maintenance, and breeding work
 
necessary to support the nation's food production and crop diversification
 
policies. The problem is complicated by a near total lack of practicing
 
Indonesian taxonomists and a severe shortage of non-rice plant breeders.
 
This is quite ironic, considering Indonesia's world class position in
 
biological diversity. Equally important, inadequate regional facilities
 
inhibit the ability to collect special or regionally-important plant
 
materials.
 

The management of germ plasm does not follow the AARD system of
 

agricultural research in each of the provinces. In most cases, there is no
 
research center or staff at the provincial level. With regards to tropical
 
forest species, the Ministry of Forestry is giving little attention to those
 
species without previously identified uses. The MOF, although represented
 
or the Commission, has very little interaction with them. There are no
 
tropical forest tree breeding specialists in Indonesia, although the country
 
has some breeding programs which largely emphasize softwood timber estate
 
species. In general, there is very little effort made to develop indigenous
 
plants and their potential for fodder, soil conservation or other uses, or
 
to investigate the economic potential of underexploited species. Rather,
 
there is a disturbing tendency to rely heavily upon exotic species, promoted
 
by aid donors and commercial interests. These species are susceptible to
 
local pests and diseases and may actually reduce the biological diversity of
 
some habitats.
 

5.4 	CONSERVATION AND MANAGEMENT OF BIOLOGICAL DIVERSITY: NATIONAL PARKS
 
AND RESERVES
 

The current strategy for preserving Indonesia's "option values" in
 

biological diversity is through the establishment of national parks and
 

forest reserves. Currently (1985) about 13 percent of Indonesia' forest
 

lands, or 18.7 million ha, are in these categories of land use.12/
 

The government's plans for nature conservation in Repelita IV (1984-89)
 

are ambitious; They include the designation of 19.5 million ha of
 
protection forest, 6.7 million ha of nature reserves and 9.3 million ha of,.
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marine reserves. This includes seven national parks, twelve tQqrism
 
forests, ten nature reserves, and sixteen protection forests. 1 / Quite
 
aside from the fact that there are no clear guidelines on how these areas
 
should be selected and managed, the government's plans have been seriously
 
set back by the budget austerity policies in place since,1984.
 

The GOI's aim is to have representativq habitats and ecosystems
 
covering 20 percent of the nation's land. 1/ Nature conservation is under
 
the jurisdiction of the MOF's Directorate General of Forest Protection and
 
Nature Conservation (PHPA). They have 2500 staff responsible for an
 
enormous amount of land. These staff are often not well trained and lack
 
motivation (for example, in the past, some have been involved in trade in
 
endangered species). Other problems with national parks and reserves are
 
the uncertain legal status of some of them and even their blatant
 
exploitation by other branches of the Ministry of Forestry itself. For
 
example, Perum Perhutani has established planations over large parts of
 
some reserves, even though this is illegal.18
 

-One major problem with the sustainable management of national parks and
 
reserves is the need to reorient P11PA's attitudes towards indigenous
 
people. Until now, their policy has been to remove these people from the
 
parks. In fact, what is needed is for indigenous peoples, who usually know
 
and understand the forest better than anyone else, to be included in the
 
planning and design of parks and reserves.
 

The concept of integrated area development of parks and reserves is
 
being promoted on a number of fronts, e.g., through the NGO forestry group
 
SKEPHI and also by the National Planning Board. Their proposals include
 
incorporating local communities into parks, establishing park perimeter
 
buffer zones and promoting biological tourism.
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6. INDUSTRY AND,-INFRASTRUCTURE
 

The generation of liquid and solid wastes by industry is a growing
 

concern in Indonesia as the country,shifts into economic diversification and
 

modernization. Currently, the major problem is the lack of adequate
 

treatment facilities, followed closely by an apparent reluctance of the
 
government to come to grips with increasing evidence that pollution,
 

Limited
particularly of water resources, is causing problems (Section 6.1). 


attention to zoning issues (Section 6.2) and matters of occupational health
 

and safety (Section 6.3) are also important environmental issues that must
 
be addressed as part of the industrialization of Indonesia. Finally,
 

infrastructure development is resulting in serious environmental problems as
 

a result of poor site selection, inappropriate design, poor construction
 
standards, and inadequate operation and maintenance practices (Section 5.4).
 

6.1 POLLUTION
 

The degradation of water quality, air quality, and the land are caused
 

by the improper disposal of liquid and solid wastes, and fugitive dust and
 

gaseous emissions. In Indonesia, the most serious pollution problems can be
 

attributed to the processing of agriculture and forestry products, mining,
 
The inadequacy
manufacturing, and the petroleum and petrochemical industry. 


of Indonesia's sanitation and waste disposal facilities exacerbates its
 

problems of industrial pollution.
 

An accurate and comprehensive assessment of the industrial pollution
 

problem is difficult to make at this time for the following reasons. One,
 

the GOI has only recently and somewhat reluctantly decided to devote some
 

resources to the collection and analysis of data on air and water quality.
 
These resources and the institutional capability to carry out continuous
 

monitoring and analysis are still woefully inadequate, however. Second, the
 

GOI, like many other governments, is very sensitive to the perceived public
 

alarm likely to arise from the publication of those data which government
 

agencies have collected on industrial pollution. This was made clear to
 

members of the team from various sources interviewed about this problem.
 

Third, for at least some of the industrial pollution sources, it is not
 

clear how the pollutants interact, both with other pollutants and with the
 

immediate and wider environment, in terms of acute toxicity, degradation
 

rates (e.g., in humid, tropical climates) and synergistic effects. Hence,
 

because the actual dimensions of the industrial pollution problem can only
 

be surmised, this chapter presents only an overview of the problem.
 

6.1.1 Agriculture and Forestry
 

Pollution in the agricultural and forestry sectors consists of three
 

distinct sets of problems. The first is the production of effluents and
 

toxic wastes from agricultural and forestry industry processes. The second
 

is the use and disposal of toxic chemicals in a variety of agricultural and
 

forestry activities. The third is the contamination of streams, lakes, and
 

impoundments by sediments, debris, and volcanic matter as a result of
 
natural and man-made erosion and soil wasting processes. The first set of
 

/* 
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problems is dealt with in this section; the second is discussed in Chapter 2
 
on ePricultural sustainability; and the third is discussed in Chapter 8 on
 
watershed managemnnt.
 

Pollution arising as a direct result of agricultural and forestry
 
product processing represents a fast-growing and very serious industrial
 
pollution problem in Indonesia. The primary problem is the pollution of
 
streams and other water bodies from the uncontrolled discharge of
 
agricultural and forestry industry byproducts and processing chemicals. The
 
effects of this pollution on the environment depend upon the volume and
 
frequency of pollutant discharges, their toxicity and rates of degradation
 
in the environment, and the population density of the area around the
 
discharge point and downstream.
 

The dimensions of the problem are not well known because data have been
 
infrequently collected on a systematic basis. Consequently, what is known
 
comes from a few isolated studies, news stories of local poisoning
 
disasters, and anecdotal sources. Moreover, the problems are not confined
 
to large-scale, modern industry. Many small cottage agricultural
 
industries, using primitive technologies, also produce locally serious
 
amounts of toxic pollutants which are discharged directly into rivers.
 

Cassava and palm oil processing are especially known for producing
 
wastewater with high biological oxygen demand (BOD) loading. Most of these
 
plants are rather small and widely dispersed thoughout the country. For
 
example, oxygen depletion in rivers in the Kampur, Sumatra area 's known to
 
have zesulted from the discharges of tapioca processing plants.I' In
 
recent years, numerous reports have come into local governments and the
 
Ministry of Population and the Environment of people complaining of water
 
contamination or claiming to be poisoned by waters downstream of tapioca
 
plants in various parts of Java. Wastes from tapioca processing often
 
result in a depression of pH in r~ceiving waters.11 Alcohols and mineral
 
spirits are frequently found in the effluent of molasses processing plInts
 
at concentrations that have caused adverse effects on stream quality.Z'
 
Pentachlorophenol, a highly toxic carcinogen, is frequently associated with
 
the discharge of wood treatment plants. Coral reefs near Siberut, off
 
western Sumatra, have been damaged by the discharge of wood treatment
 
chemicals__ Kalimantan rivers have pollution problems associated with
 
the discharge of bark and sawdust.
 

With an increased emphasis on developing new employment opportunities
 
in rural areas through, amongst other things, the development of
 
post-harvest processing industries, the government will have to pay much
 
greater attelation to the potential pollution hazards arising from such
 
industries as well as the potential benefits in changing some of these
 
industrial processes so as to obtain greater materials use efficiency,
 
through waste recycling and other measures.
 

6.1.2 Mining
 

:
The major pollution problems associated with mining include:o erosion
 
resulting in turbidity, sedimentation, and'the loss of fertile soils;
 

http:waters.11


degraded water quality as a result of metals leaching from waste rock;
 

mercury and cyanide contamination from gold mining processing; loss of
 

usable land as a result of the absence of land reclamation; and fugitive
 

dust emissions. The coastal waters of Singkep, Karimun, Bintan, ant! Batam
 

Islands in Riau Province (Sumatra) have lost much of their fishery
 
those
productivity because of erosion from tin, bauxite, and sand mining on 


a result of fugitive dust
islands. Adverse human health effects as 


emissions are particularly important in the case of the cement industry in
 

Indonesia. Water quality, fisheries habitat, agricultural land, and human
 

health suffer adverse effects because these environmental problems are being
 

inadequately addressed.
 

6.1.3 Manufacturing
 

Many manufacturing plants are operating in the major urban centers of
 

Jakarta, Bandung, Semarang, Surabaya, and Medan. With rare exception the
 

industrial process wastewater from these facilities is discharged untreated
 

into rivers or directly into the ocean. The Industrial Estate Rungkut in
 

Surabaya is the only known location of an operational treatment plant for
 

industrial wastes in Idonesia. In the Citarum river basin of West Java,
 

the Environmental Water Quality Division, Institute of Hydraulic Engineering
 

(Ministry of Public Works) is conducting a thorough analysis of wastewater
 

discharge and pollutant loading from the textile industry. A pilot
 

wastewater treatment plant has been successfully tested, and a model
 

treatment facility for an industrial area in the Citarum River basin of West
 

Java was under construction until budget reductions caused a halt in the
 

work.±1 Other alternatives to minimize pollution loading or recycling
 
have not yet been used.
 

Industrial pollution is particularly severe in Jakarta Bay and in the
 

rivers and canals that drain the city of Jakarta. The Environmental Water
 

Quality Division, Institute of Hydraulic Engineering has recommended to the
 

Ministry of Population and the Environment that each of seven industrial
 
areas in Jakarta have its own sewage treatment plant in order to reduce
 

pollutant loading to water bodies in Jakarta and restore the quality of
 
groundwater.
 

Data recently collected from rivers and canals in the Jakarta area
 

include: cadmium concentrations up to 0.05 mg/l, compared to a permissible

level of 0.01 mg/I in drinking water; chromium concentrations up to 0.05
 

mg/l, compared to a permissible level of 0.01 to 0.05 mg/l depending on use
 

designation; and lead concentrations up to 2 mg/l in the Cakung and Buaran
 

rivers, compared to the permissible level of 0.05 mg/l for drinking water.
 
In addition, BOD, COD (chemical oxygen demand), chloride, ammonia,
 

detergent, phenol, and qil and grease exceed permissible levels in most of
 
the rivers in Jakarta./
 

Groundwater quality in Jakarta has deteriorated significantly as a
 

result of excessive withdrawal and pollution by industrial and sanitary
 

waste discharges to surface (recharge) water throughout the watershed. The
 

Environmental Water Quality Division, Institute of Hydraulic Engineering
 

conducted a recent inventory of ten test wells drilled at five locations,
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approximately 50 deep wells operated by industry or hotels, and 
approximately 200 shallow wells. Saline intrusion extends 5-7 km inland 
from the coast in ohallow wells and 3-5 km inland in deep wells. 
Detergents, nitrates, organics, and coliform bacteria were found in shallow 
wells all over the Jakarta municipal area, with coliform bacteria in a.lmost 
every shallow well. Deep wells showed coutamination by nitrates and 
detergents in the Ciliwung and Krukut drainage areas, but no bacterial 
contamination was found in deep wells. 

Heavy metal and pesticide contaminkation in Jakarta Bay have been
 

investigated as part of the Jakarta Bay Management Study undertaken by the
 
International Federation of Institutes for Advanced Study (IFIAS) and the
 
University of Indonesia Centre for Research on Human Resources and the
 

Environment. Mercury, lead, copper, and zinc at some locations in Jakarta
 
Bay are found in sediments at concentrgtions above those typically
 
associated with polluted environments.- Mercury, PCB, and DDT
 
concentrations in the water column of Jakarta Bay also exceed water quality
 

criteria established by the Indonesian government. Data on the extent of
 
mercury contamination and its implications for human health are not publicly
 
available.
 

Waste residues from pesticide processing plants in Surabaya have been
 

dumped in the Strait of Bali.2! A Dutch-Indonesian expedition will be
 

looking at marine water quality around East Java, but it is not clear
 
whether the investigation will include this dumping site.
 

The Ministry of Population and the Environment has identified ten
 

cities (industrial zones) where hazag4ous waste disposal from manufacturing
 

and industry is a critical problem.--' The Argonne National Laboratory
 
and the East-West Center in Honolulu (with funding from the Technical
 
Development Program) are conducting a special study with the Indonesian
 

The Danish government is
government on the disposal of hazardous wastes. 

funding a study and environmental impact assessment for interim hazardous
 
waste disposal in the Jakarta urban area.
 

6.1.4 Petroleum and Petrochemical Industry
 

As an important producer of oil and gas, Indonesia faces pollution
 

problems from oil spills and wastewater effliients from refineries and
 

petrochemical plants. In some areas, oil slicks on the water and tar balls
 

on beaches are chronic problems. Oil films are frequent around Tanjung
 

Priok harbor in Jakarta Bay, and are sporadically encountered around the oil
 
around oil wells off the Citarum delta
recharge station north of Pluit an 


II/
and north of the Seribu Islands. Tar balls are a nuisance to the
 

important tourist industry in the Seribu Islands northwest of Jakarta Bay.
 

Waste discharge from oil refineries includes process water effluent
 

(including boiler blowdown and cooling water) and surface runoff from the
 

facility. Cooling water discharge from an LNG plant in South Bontang Bay
 
(East Kalimantan) has had an adverse impact on adjacent coral reef
 

habitat.12/ If storage space around spill containment dikes is inadeqaute
 

to store rainwater and spilled oil, the overflow reaches nearby rivers.
 

http:habitat.12
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A major oil refinery operation was established in Cilicap 
adjacent to
 

This
 
the only significant mangrove estuary on the south coast 

of Java. 


is at the heart of a highly productive fishing ground extending over 
estuary The government,

a hundred kilometers in each direction along the coast. 


with the assistance of the regionally funded USAID/ASEAN 
Living Coastal
 

Resources Management Project, is conducting a coastal resources management
 

Water quality issues associated with the oil
 project in the Cilicap area. 

industry in Cilicap will be examined under this study.
 

6.2 ZONING
 

Along with pollution, zoning is an environmental issue associated with
 
industrial development in Indonesia. The most important concerns are: the
 

removal of land from agricultural production, decreased watershed 
protection
 

as a result of site location or expanded work force, conversion 
of coastal
 

habitat to industrial uses that are not coastal-dependent, and the 
location
 

of potentially hazardous facilities near human settlements. 
The proposal to
 

site a large nuclear power plant on Java by the end of the century is
 

certainly a matter of grave concern, considering Java's 
high population
 

density and tectonic instability, as well as serious problems 
inherent to
 

concern are issues such as emergency management and
 the technology. Also of 


informal settlements that frequently arise near industrial 
sites as a result
 

of the opportunities for industrial jobsand secondary employment.
 

Senior YJH officials noted that integrated development is increasingly
 

important in Indonesia to address environmental issues. A group of people
 

frou several ministries that need land for development have 
been meeting to
 

formulate a special planning concept for integrated development. 
General
 

policy guidelines will be prepared 
by the gro1p.3/
 

6.3 INDUSTRIAL HEALTH AND SAFETY
 

'The exposure of workers to hazardous materials and working conditions
 

The concern is even greater because
is an important environmental concern. 


the high population density in the industrialized areas of Java exposes
 

surrounding populations to many of the health hazards associated 
with
 

industry. Respiratory disease is a particular concern in areas with
 

extensive cement operations. In the agricultural sector, the ubiquitous use
 

of pesticides exposes farmers to the high risk of contamination 
through skin
 

contact and the ingestion of pesticide residues on food crops.
 

The World Environment Center, with joint AID/U.S. private sector
 

assistance, operates a wide range of industrial health, safety, 
and
 

emergency response, planning and management services. The National
 

Institute of Health Research and Development in the Ministry of 
Health
 

carries out studies in environmertal health, e.g., epidemiology and
 

A major concern is that the direction of the institute is 
not
 

bacteriology. 

Although there is much knowledge of environmental health
well defined. 


issues l/the academic community, the linkages to applied research 
are not
 

strong.
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6.4 INFRASTRUCTURE
 

This section describes the environmental impacts resulting from
 

infrastructure development by types of infrastructure. Infrastructure is
 

defined as the means by which natural resources are exploited and
 
Social infrastructure
commodities transferred from one place to another. 


includes schools, health facilities, and government and non-government
 

social, economic and regulatory institutions. Physical infrastructure
 
includes roads and other transport systems, dams and impoundments,
 
telecommunication facilities, water, oil and gas pipelines, drainage and
 
waste processing facilities, and others.
 

Several environmental factors pertaining to infrastructure are
 

important to Indonesia's sustainable development.
 

o Whether the design, siting, and technology associated with an 

infrastructure's construction minimizes the level of disturbance to 

the physical and social environment; 

o Whether the infrastructure is.put into place at the appropriate 

time and place, and whether its design is compatible with its 
intended uses; and 

Whether operations and maintenance procedures and funds are 

adequate and whether,appropriate environmental safeguards are taken 
to make efficient use of the infrastructural facility. 

Indonesia's extensive resources and their distribution over many
 

islands at varying levels of socio-economic development pose a formidable
 

range of infrastructural environmental impacts. Relevant Indonesian
 
examples include:
 

6.4.1 Mining Extraction
 

Indonesia's oil, gas, coal, and other minerals are principally located
 

in relatively unsettled areas (except for parts of Sumatra), where they
 
heavily affect forest environments or coastal and marine environments.
 
Examples of infrastructure with heavy impacts include access roads and
 

railways, surface mining, processing and storage facilities, and supporting
 
power facilities.
 

6.4.2 Forest Industries
 

Around 90 percent of Indonesia's forests are on the Outer Islands. The
 

1983 logging ban, which required the export of only processed wood products,
 
such as plywood and sawn timber, provided a major stimulus to the
 

development of downstream forestry product industries in areas such as
 
Kalimantan and Sumatra, which were previously sparsely settled and
 

undeveloped. The development of these industries required the rapid,
 
large-scale development of roads, power, and industrial sites for processing
 

timber products. The sudden concentration of such infrastructure in fragile
 



forest environments has reportedly caused some serious local environmental
 
problems, especially soil erosion, in addition to the aforementioned
 
problems of forest products industrial waste handling and disposal.
 

Existing timber access roads are another source of environmental
 
damage. Lack of maintenance of these roads may lead to erosion and
 
landslides, and the roads frequently have become easy conduits for illegal
 
settlements and logging activities by transmigrants and local inhabitants
 
alike.
 

6.4.3 Multi-purpose Dams and Irrigation Facilities
 

To date, the principal environmental impacts from these sources have
 

been on Java and Bali. On the whole, the lowland irrigation system has been
 
in place so long (although recently rehabilitated) that major environmental
 
impacts are probably not common. More seriously, government funded and
 
private impoundments and irrigatiun systems on the rainfed uplands,
 
compounded by inappropriate land use and management, are a significant cause
 
of landslides and erosion. Likewise, upland soil erosion threatens
 
downstream irrigation systems. The steady increase in the number of very
 
large dams for power, flood control, fisheries, and water supply on Java is
 
a major source of encroachment of agricultural land and displacewent of
 
population. Major problems include siting on stable land and away from
 
volcanic lava channels and especially maintenance of the surrounding
 
watershed to avoid dam silting. Another potential problem is eutrophication
 

and/or contamination of reservoir water from natural or human and industrial
 
pollution sources. This is a problem in some of West Java's reservoirs and
 
siltation affects nearly all of Java's large impoundments.
 

6.4.4 Movement, Trade and Processing of Commodities
 

Indonesia's island nature and its varying levels of economic
 

development require extensive transport of commodities from the place of
 
exploitation, to the processing zone, and to final markets. All this
 

movement, as well as intermediate storage and processing, have potentially
 
great environmental impacts.
 

The most extensive development of pipelines, roads, and
 

telecommunications facilities are on Java, although the rate of growth of
 
this kind of infrastructure has probably been much higher recently ou the
 

Outer Islands, at least until the recent budget cutbacks. Environmental
 
impacts from the construction of these facilities are land displacement,
 
adjacent erosion, leaks and explosions, and aesthetic loss. Another problem
 
is repeated environmental disturbance when pipelines, roads and phone and
 
electric cables are not constructed at the same time, because they often use
 

the same right-of-ways. A major problem in Indonesia is poor maintenance,
 
which usually results in environmental disturbance, inefficiency and waste
 
of investments. In addition, many government programs suffer from a similar
 
problem of not ensuring that roads, processing and storage infrastructure
 
are in place before industries and settlements are constructed. If they are
 
not, huge economic losses can be incurred and informal, ad hoc solutions to
 
the lack of infrastructural facilities can be environmentally destructive.
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6.4.5 Sanitation and Solid Waste Disposal
 

One of the costliest and most technologically complex forms of modern
 
infrastructure is an efficient and comprehensive system of waste disposal
 
and sanitation. Such systems cost many millions of dollars to construct and
 
maintain in advanced, industrialized, and urbanized nations. At the same
 
time, new industrial products, chemical feedstocks and byproducts, and large
 
concentrations of human wastes and garbage require the progressive extension
 
and refinement of such systems simply to maintain existing health and
 
environmental standards.
 

The path of rapid industrialization and consequent urbanization in
 

developing countries has left most of them with greatly inadequate waste
 
disposal and sanitation infrastructure. Indonesia is no exception in this
 

regard, although its relatively low level of urbanization has perhaps helped
 
it avoid a major industrial environmental catastrophe so far. It is
 

unlikely that this situation will prevail for very long, however. The major
 
cities of Java and some of those in Sumatra and Kalimantan are already
 
facing serious health and environmental problems owing to the lack of waste
 
disposal and sanitation systems or their poor maintenance (see Chapter 7 on
 
Health and Human Settlements).
 

The problems associated with such facilities are several. Primary
 

among them is the enormous cost of construction of such systems and the
 
continuous operation and maintenance costs. THe Indonesian government has a
 

poor record of maintenance of these systems, which is one reason why USAID
 
refuses to consider further loans for the development of this sector.
 

Nevertheless, a major World Bank project in sanitation and waste disposal
 
development is proceeding at this time.
 

The development of sustainable infrastructure in this vitally important
 

field depends upon the following:
 

the development of non-polluting industrial technologies or the
 

incorporation of systems of waste material recycling at the point
 
of discharge. This would help reduce the need for waste disposal
 

systems designed to accommodate large amounts of hazardous and
 
toxic wastes. And, as elsewhere in the health field, preventive
 

measures are cheaper and usually more effective than curative
 
measures.
 

o the incorporation of active public participation in the design of
 

urban community sanitation and waste disposal systems so as to
 
ensure their appropriate siting, operation, and maintenance.
 
Experiments to this end have been tried in Bandung and Surabaya
 
(see Chapter 7).
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7. HUMAN SETTLEMENTS AND HEALTH
 

This chapter reviews the major environmental issues associated with
 
human settlements and health. The sections on human settlements focus on
 
environmental characteristics (Section 6.1), location and development
 
(Section 6.2), administration (Section 6.3), and household resource
 
management links to the environment (Section 6.4).
 

7.1 ENVIRONMENTAL CHARACTERISTICS OF HUMAN SETTLEMENTS IN INDONESIA
 

Two important variables affecting the environmental characteri.stics of
 
Indonesian settlements are location (urban/rural, coastal/hinterland) and
 
the anthropological and ecological setting. According to the World Bank,
 
about 26 percent of Indonesia's population was living in urban areas in
 
1987. At present, 329 urban centers account for 97 percent of the urban
 
population, with Indonesia's five largest cities accounting for about 40
 
percent of that population. Indonesia's current level of urbanization is
 
considerably higher than most other low-income countries, but considerably
 
less than middle-income countries. The Bank estimates that the current rate
 
of urbanization in Indonesia is around 4 percent (twice the national
 
population growth rate), but if known migration rates (i.e., semi-permanent
 
or fixed-period migration, rural-urban) were included, the rate could be as
 
high as 4.5 percent.l/ Approximately half of the urban population
 
increase between 1971 and 1980 was a result of natural increase; the rest
 
was due to migration.l/ By far the most common migration pa erns are
 
intra-provincial rather than inter-provincial, even on Java.!' The trend,
 
not surprisingly, is for a steady rise in urbanization, most of which will
 
be from rural to urban areas within a province or from adjoining provinces.
 
By the year 2000, half of the nation's total population growth will be in
 
urban areas if present trends continue.S/ Coastal/hinterland data are
 
difficult to obtain. In 1981, it was estimated that there were 1,104,649
 
marine fisherpeople in Indonesia. This number is likely several orders of
 
magnitude higher because the data do not include their dependents, tambak or
 
coastal scavenger fisherpersons._/
 

Urban settlements generally have far greater population densities,
 
greater concentrations of waste products, extensively built-up areas, and
 
much greater external dependancy on energy, food and other raw and processed
 
materials than rural areas. Broadly speaking, coastal settlements are
 
oriented to and dependent upon coastal and marine resources and environments
 
and hinterland settlements upon terrestrial resources and environments.
 

The anthropological and ecological setting is equally important. There
 
are some 360 major ethnic groups, speaking as many languages and dialects,
 
scattered over 992 of the nation's 13,667 islands 16/ ese groups have
 
culturally evolved in diverse environments. This diversity, ranging from
 
Dayak shifting cultivators to Irianese hunter-gatherers to Javanese settled
 
rice cultivators, has crucial implications for the nation's environmental
 
policy formulation as well the nature of sustainable development
 
possibilities. The government has to be particularly sensitive to these
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variations and-the reasons why settlements have evolved asBthey have.
 

Unfortunately, this kind of sensitivity has often been lacking except in 
a
 

rhetorical sense.
 

In addition to indigenously evolved settlement types, the development
 

process has given rise to several others. These include plantation
 

settlements for workers, managers and processing facilities; tourist
 

resorts; military settlements and, perhaps most important for the
 
All of these have varyingly severe
environmeut, transmigration settlements. 


environmental impacts, as enclave-type settlements, on the surrounding
 

environment and on local indigenous settlements. In the past, Indonesia's
 

highly centralized planning process has often not accommodated the impacts
 

of enclave or special settlements on the local environment and population.
 

most evident in the controversial transmigration program.
This is 


7.2 LOCATION AND DEVELOPMENT OF HUMAN SETTLEMENTS
 

Traditionally, human settlements have had a close relationship with
 

their local resource base and environment. Settlements grew up typically
 

next to or in forests, on fertile river valley land, or near lakes and
 

coastal areas. Transportation and communication difficulties and the
 

limitations of production technology influenced settlement location.
 

The influence of modern infrastructurel and economic development has
 

intensified the growth of some settlements, transforming them into towns and
 

cities or induced the creation of new settlements due to newly exploitable
 

resources and environments. Today, few environments in Indonesia are truly
 

remote. The influence oY economic development on the growth and
 

distribution of human settlements and the resultant environmental impacts
 

are interesting in the case of Indonesia because of its island nature. The
 

growth of new settlements, as opposed to population increases in existing
 

settlements, is particularly noteworthy on the Outer Islands, due to new
 

resource exploitation technologies (in oil, gas, minerals and forest
 

products, amongst others) and transmigration.
 

The rapid growth of new settlements on the Outer Islands has often been
 

poorly planned, with the exception of some petroleum-related settlements in
 

remote areas, or highly disruptive to existing settlements and the
 

surrounding environment. The company and government town of Lhok Seumawe,
 

a classic example of the negative impacts of development.
Aceh is 


Other types of settlements with damaging effects on the environment and
 

physical quality of life include ribbon development following major highway
 

construction, severe congestion near roads, and follow-on settlements in
 

areas where roads have penetrated previously unsettled areas. For example,
 
road to ensure secure and rapid access to
 'in the 1970s the military built 


Aceh. The road was built through the newly-designated Gunung Leuser
 

National Park (a protected area) and led to a flood of roadside houses and
 

commercial establishments exploiting the nearby environment.
 

The interaction of settlements and industry is mutual and reinforcing.
 

Industries are often attracted to growing settlement populations as sources
 

1A.~ 
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of markets, services and labor. Initially, such industries may be more
 
labor than resource intensive, although they use water, power and energy
 
supplies, raw materials from local or distant sources, and generate waste.
 
The immediate environmental impacts arise from land coversion and the
 
progressive degradation of air and water quality. This pattern can be seen
 
in Java's coastal cities (Jakarta, Semarang and Surabaya) and its inland
 
cities of Bogor and Bandung.
 

Another pattern is the development of resource extraction and
 

processing industries and basic industries close to the resource base.
 
These induEtries begin to attract large numbers of seasonal, commuting and
 
permanent migrants. The environmental impacts of this process include land
 
conversion, rapid land price speculation, degradation of air and water
 
quality, increased social disorder and rapid, unplanned physical
 
development. This pattern can be seen in the oil or steel "boom" towns in
 
Sumatra, Kalimantan, and in Cibinong, Cilegon (Krakatau Steel), and Cilacap
 
on Java, amongst others.
 

Indonesia's large population has also led to the growth of human
 
settlements in environmentally unstable areas throughout the country, but
 
especially on Java and Bali. The types of inappropriate settlement patterns
 
include settlements on active volcano slopes, upland antd mountain slopes
 
prone to erosion, and lowland, flood-prone or swampy areas.
 

7.3 ADINISTRIlIVE ASPECTS OF SETTLEMENTS
 

Indonesia's more than 67,000 primary administrative settlemeuts are
 
known as desa or administrative villages. They are the lowest level of
 
government organization and ezist in both rural and urban areas.* For many
 
aspects of rural resource management, however, the more important units of
 
decision-making are the kampung (hamlet) and the RT (neighborhood
 
association). 'These traditional, organic, community management and social
 
units are the loci of land and water management organizations, for example,
 
particularly in upland and other less developed areas. They also carry out
 
important resource management roles in labor organization, informal
 
extension work, capital formation, credit relationships, and pre-cooperative
 
associations. The RT is a particularly important vehicle in a semi-formal
 
sense in that it facilitates savings lotteries (arisan) groups, rice
 
storage, interest-free loans and gifts to the poor, and voluntary labor
 
(gotong royong) organizations.
 

In urban and peri-urban areas, the desa is called kelurahan and its head
 

is usually appointed by the Ministry of Home Affairs. In rural villages,
 
the desa head, known by various regional terms, is elected by the village
 
after candidates are examined and approved by the district and
 
sub-district administrators. Hamlets and neighborhood and citizen
 
associations exist in both urban and rural villages, but often have
 
different functions and community importance, depending upon the
 
village's demographic, cultural and administrative management
 
characteristics.
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The degree of stability in these'relationships and groupings is 
very
 

important to organic development and eventual linkage to larger
 
Unfortunately, the Ministry
supra-village and regional economic structures. 


of Home Affairs adheres to a rigid policy of splitting up and 
creating new
 

villages and kampung when they have reached a pre-determined 
population
 

This policy is aimed at reducing the administrative responsibilities
size. 

of the village government and the kahmung head, who is assumed 

to work
 

Often the effect is to disrupt important resource management
alone.Z/ 

relations or throw them back to the household level, and 

to damage village
 

and sub-village governmental and non-governmental organizations 
such as
 

cooperatives, pre-cooperatives, farmer associations, and 
extension groups.
 

Arguably, this practice is counter-productive to a sustainable development
 

strategy which above all requires continuity in economic relationships.
 

In the cities, equatter settlements, which are almost always 
illegal,
 

are not served by public services such as health and education.
 

Nevertheless, squatter groups such as scavengers are important 
to urban
 

In Bandung, in 1982, scavengers
resource and environmental management. 


collected as much household and commercial garbage as the city's 
garbage
 

This was done with no direct cost to the taxpayer.l
/
 

collection system. 

In fact, most of the materials collected were informally cleaned 

and
 
This system


recycled to factories as far away as Jakarta for re-use. 


provided the scavengers with income and employment and Bandung 
with somewhat
 

The city's response, however,
better environmental and resource management. 


was to threaten, harass and evict the scavengers from the 
city land on which
 

they built their settlements at the same time that the 
local environmental
 

research center, PPLH-ITB, was trying to assist these groups 
in health,
 

education and economic organization.
 

Although Bandung's official response was, and still is, negative 
and
 

short-sighted, Surabaya has embraced the concept of assisting 
scavenger
 

Together with Ford Foundation support,
groups to manage the environment. 

they have approved a collaborative project among universities 

in Bandung and
 

Surabaya to develop community-managed "garbage industrial 
estates" and a
 

large number of scavenger groups will be participating in 
the project with,
 

/

official support.
 

ANAGEMENT AND THE ENVIRONMENT
7.4 HOUSEHOLD RESOURCE 


In Indonesia, the largest resource management sector is the millions 
of
 

To a much greater extent than in industrial
urban and rural households. 

countries, Indonesian households have more autonomy as 

economic production
 

The vast majority of manufacturing and service
 and service enterprises. 

enterprises in Indonesia employ less than five people on 

a paid or unpaid
 
Much of women's and
 

status; many of these are household-based enterprises. 


children's productive employment is in both urban and 
rural household-based
 

In urban areas, these household enterprises include small
 enterprises. 

shops, artisans, tailors, processed food makers, repairshops, 

and the
 

In rural areas, farms (including home gardens),
above-mentioned scavengers. 

traditional cottage industries, and service and repair 

activities are
 

usually household-based.
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To some extent, the Indonesian government recognizes this reality and a
 

few programs are oriented to the household as a resource and production
 
management unit, for example, the Family Welfare Education program (PKK).
 

Unfortunately, this program does not very effectively address the
 

household's actual economic and technical production needs, largely because
 

it is inappropriately designed.* To a consider.ble extent, household
 

resource production activities may be assisted only at the local, community
 

level through the support of self-help organizations and independent
 
Changes
cooperatives rather than the unwieldy central government approach. 


in strategy and program management also would have implications for
 

community environmental health, sanitation and nutrition programs, as was
 

demonstrated in the UNEP-funded Bandung Project (1976-1979) in the design,
 

implementation and maintenance of public bathing, laundry, and toilet
 

facilities, sewer drains and rubbish collection.**l
0/
 

7.5 HEALTH
 

7.5.1 General Relationships Between Health and the Environment
 

Human health is systematically related to the use of natural resources
 

and the environment. Amongst the most pertinent of these relationships are
 

the environmental setting and changes in these settings that affect the life
 

cycle or life support systems for disease organisms and vectors, and the
 

contributions of resource use and the environment to health and
 

development-related problems.
 

Necessarily, this section can only touch upon the great number and
 

kinds of relationships between health and the environment in Indonesia.
 
Because some of the most urgent environment/health problems such as
 

pesticides, industrial pollution-related illness, and occupational health
 

and safety are dealt with in other sections of this annex, this discussion
 

focuses on: general environmental mechanisms contributing to morbidity and
 

mortality, vector-borne diseases, and the influence of health on sustainable
 
development.
 

* 	 The PKK program is: a) directed at women, whereas their concerns are
 

such that men, women and children should be involved in the program;
 

b) too standardized and general, with the result that the impact of the
 

program is highly diffuse or negligible; and c) often concerned with
 

elite-oriented matters such as house decorating, making plastic flowers
 
and the correct use of cosmetics. A ruch more effective vehicle for
 

realistic household management appears to be the village-based family
 
planning cadres who encourage family planning in the villages and also
 

perform health, nutrition, arisan organization and other tasks.
 

** 	 This was done through tl~e STRAPP group, an architectural and planning
 
studies urban and human settlement research group, the direct precursor
 

of the ITB environmental studies center (PPLH-ITB) along with the D.G.
 

Cipta Karya of the Ministry of Public Works.
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7.5.2 	 Types of Environmentally Related Illnesses and Diseases 
and Their
 

Etiology
 

The main causes of overall morbidity in Indonesia are diarrheal
 
The major contributors to morbidity in
 diseases and infectious diseases. 


Indonesia are upper and lower respiratory infections, which 
have risen
 

rapidly in prominence in the past 15 years, skin and eye 
infections,
 

The
 
intestinal parasites and vector-borne diseases, especially 

malaria. 


highest risk groups are poor children under the age of five 
and poor women
 

These two groups comprise a third of all deaths in
 of reproductive age. 

Indonesia.
 

The principal causes of this morbidity and mortality pattern 
have very
 

They include:
 
strong 	relationships to environmental conditions and poverty. 


- high population densities (Java and urban areas);
 
- high environmental fecal contamination (urban and some rural water
 

supplies, food contamination);
 
- unprotected water supplies;
 
- poor hygiene practice;
 
- sub-standard housing; and
 
- high vector densities.
 

There are significant regional differences in the relative importance
 

of certain diseases and illnesses throughout Indonesia. 
These reflect
 

differences in the distribution of population and resources, 
differences in
 

environments and ecosystems, and differences in levels 
of economic
 

development and social infrastructure.
 

The Health and Population Office's 1983 background paper 
for the Health
 

Sector CDSS contains a comprehensive analysis of the health situation in
 

was one of the few papers available to the
 Indonesia. Although dated, it 

team which was not narrowly programmatic and institutional, 

and much of the
 

following discussion is based upon its contents.
 

7.5.2.1 Malaria
 

Malaria seems to be a significant, though declining, health 
problem in
 

On Java and Bali, a long history of vector control has reduced
 Indonesia. 

the incidence of the disease to around 1 case/1000 individuals. 

Its
 

incidence is higher on some of the Outer Islands, but 
vector control in
 

those areas has a low priority with the GOI, except in Timor. 
The
 

consequence of long and widespread spraying of the environment 
and
 

households with DDT and other pesticides has been a rapidly 
growing vector
 

resistance which leads to more expensive and toxic, but 
less effective, use
 

Moreover, rapidly growing
of secondary pesticides and other controls. 


parasite resistance to malaria drugs also poses problems 
with the control of
 

The 1983 CDSS paper notes that community-based malaria control
 the disease. 

Government resources
 

and prevention programs in Indonesia are very weak. 


are, in fact, concentrated in inverse proportion to the 
level of operational
 

not enough funds and efforts in the villages
control of the disease, i.e., 

and sub-districts and too much in Jakarta.l

I /
 

http:Jakarta.lI
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7.5.2.2 Diarrheal Diseases
 

Diarrheal diseases are perhaps the largest chronic health problem in
 

Indonesia affecting babies, young children, the poor, and especially the
 

weak. In 1982-83, there were approximately 61 million cases of diarrheal
 
The major causes of diarrheal
diseases, 400,000 of which resulted in death. 


diseases are lack of access to clean water, poor sanitation, poor hygiene,
 
so bad that fecal bacteria,
and poor nutrition. Sanitation in Indonesia is 


viruses, and parasites are everywhere and human exposure to them is
 

At present, only about 10-12 percent of Indonesians have access
constant. 

to clean water and slightly more to acceptable latrine facilities.
 

These diseases are preventable through t1: proper management 
of the
 

To deal with this problem, h1owever, will require a
built environment. 

massive investment program to provide latrines, sanitation services, 

clean
 

water, and other water use facilities, along with a serious commitment 
to
 

maintaining these facilities. However, even the simple systems cost
 
Other
 enormous amounts of money given the sheer scale of the problem. 


preventive or curative measures include better nutrition, proper
 

breast-feeding practices, immunization and oral rehydration.
 

7.5.2.3 Respiratory Diseases
 

The main respiratory disease problem in Indonesia appears to be
 

influenza and pneumonia, with a prevalence rate of 100/1000 children 
under
 

five years of age. Of respiratory diseases related to the built
 
The prevalence of
environment, tuberculosis (TB) is the most common. 


infection ranges from 30-36/1000 population, although .eliable 
estimates are
 

TB is clearly related to the quality of the environment and
lacking. 

settlement conditions, including housing quality and density of
 

Estimates of lung cancer and other respiratory ailments from
settlements. 

industrial and automobile pollution were not available and may 

not exist
 

apart from a few micro-studies. However, the incidence of smoking is
 

sharply rising in Indonesia, probably related to rises in income 
and
 

Air pollution is suspected of contributing to some of
 changing lifestyles. 

the increased incidences of respiratory diseases, through chronic
 

obstructive lung disease, emphysema and others, although data 
are not
 

available to document this.
 

7.5.2.4 Stress, Psychological Problems and Social Disorders
 

not

No data were readily available to examine this problem and it 

is 


one that seems to be dealt with directly by donor aid programs. 
Increasing
 

urbanization, changes in the household and family structure, 
and social
 

externalities associated with rapid economic development have 
certainly
 

caused psychosomatic problems elsewhere, especially in industrialized
 

Given the strong family orientation of Indonesian society and
countries. 

its very close psychological relationship to the natural environment, 

which
 

is well-documented in Javanese and Balinese cultureL, radical changes 
in the
 

natural and rural agricultural environments may well contribute 
increasingly
 

to problems in this health area.
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7.5.3 Population and Health
 

We-can only touch on the major issues here, but AID has a long history
 
of involvement in these areas. Population and health are clearly
 
systematically related. Theoretically, smaller family sizes, combined with
 
rising incomes, education, and welfare, can allow families to utilize their
 
income and resources, including household labor, to improve family nutrition
 
and health.
 

Nutritional conditions are closely associated with poverty, education,
 
and access to environmentally affected resources. Poor people lacking
 
productive resources, land, and adequate wage incomes are dietarily
 
constrained and suffer from caloric, protein, and micro-nutrient
 
deficiencies. Even in higher income categories, poor knowledge of nutrition
 
and changes in feeding practices (processed and junk foods, poor
 
breast-feeding practices) can lower nutritional availability and increase
 
the risk of disease, and infections can become fatal, especially for
 
children and mothers. At present, ma)autrition affects approximately 23
 
million people in Indonesia. Changes in the environment and in resource
 
management practices, e.g., increased planting of cash and industrial crops
 
at the expense of food crops, can lead to a serious deterioration in
 
nutrition and health, as has been demonstrated on numerous occasions in
 
other countries, for example, Brazil.
 

The extent to which agricultural commercialization and growing
 
landlessness.are creating a rural underclass of increasingly malnourished
 
and unhealthy poor people is not clear in Indonesia. However, replacement
 
sources of income for these people are usually much less remunerative than
 
their lost subsistence food production combined with agricultural wage
 
labor. Moreover, such people now have to purchase their food needs rather
 
-than growing their own, leading to the high probability of further welfare
 
losses at such low incomes.
 

A health and population policy predicated on population control will do
 

little to help such people, especially because the poor see children as
 
valuable sources of labor, usually in very marginal income-generating
 
activities, or as ways of freeing up adults for income generation outside of
 
the household.
 

While this poverty trap is recognized by many donor agencies and by
 

parts of the Indonesian health establishment, most rural production and
 
permanent income-related development programs and projects.are not directed
 
to the assetless poor at all. Nevertheless, as agricultural
 
commercialization and rationalization proceeds, especially on Java,
 
increasingly large numbers of very poor people will be thrown onto a formal
 
labor market already woefully incapable of employing the existing labor
 
force. Hence, greater attention to restructuring the rural (and urban)
 
economy to create more viable forms of employment is urgently needed, if the
 

nation's health and nutrition goals are to be met.
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A- IJArn~HE MAAEMENT 

For the purposes of this review, watershed management encompasses a
 
continuous process of inventorying, planning, and support for the
 
sustainable use of the natural resources found within an area drained by a
 
river or river basin system. In particular, watershed management focuses on
 
the conservation and sustainable development of the land and water resources
 
of a river basin, emphasizing understanding of the cross-sectoral, systemic
 
linkages of human use of resources and their distribution and quality
 
aspects. This chapter presents an overview of the need for and approaches
 
to watershed management in Indonesia (Section 8.1), the characteristics of
 
watersheds on the Inner and Outer Islands (Section 8.2), and the basic
 
issues of watershed management in Indonesia (Section 8.3).
 

8.1 PRINCIPLES OF WATERSHED MANAGEMENT IN INDONESIA
 

Sustainable natural resource and environmental development in Indonesia
 
requires rational river basin management. Water supply and quality and
 
stable, fertile soils are indispensable for irrigation, agriculture, and
 
regional development, and for providing urban and rural settlements and
 
industry with water supplies and other resources.
 

There are four aspects to watershed management in Indonesia:
 

0 soil and water conservation and management, including terrain
 

modification;
 
o land use planning and management, including state forest lands;
 
o development and extension of appropriate farming systems; and
 
o development of appropriate physical and social infrastructure.
 

The intention in Indonesian watershed management is to prevent the
 
degradation of hydraulic regimes and land-based production systems in order
 
to avoid economic and social losses and destruction downstream as well as to
 
preserve economic development capacity in the upper watershed. Overall
 
watershed management policy in Indonesia is supposed to be based on the
 
principle of integrated river basin planning..' Centralized and
 
decentralized strategic policies and planning, involving a number of line
 
and other agencies (and, usually, a number of regional government
 
jurisdictions), are intended to support the GOI's overall policy thrust.
 
The success of this policy of.integrated river basin planning depends on
 
closely involving regional and local governments in watershed and river
 
basin management on a long-term basis. To date, however, this kind of
 
cooperation and interaction between regional and national management bodies
 
has been quite deficient.
 

8.2 CHARACTERISTICS OF INDONESIA'S WATERSHEDS
 

Indonesia's islands have an estimated 125 defined river basins. These
 

basins vary considerably in size (by length and breadth of the catchments
 
and river systems) and in level of development (according to the size of
 
populations dependent upon them and extent of physical infrastructure and
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economic activity within them). The most intensively utilized basins are
 
found on Java and Bali, where three-fifths of Indonesia's population lives.
 
River basins on these islands have been the central focus of development and
 
rehabilitation efforts.
 

Some 36 of Indonesia's river basins have been declared "critical,"
 
meaning they require urgent rehabilitation, conservation and development
 
efforts. Most, but not all of these river basins and their constituent
 
watersheds are on Java. Most integrated watershed development projects are
 
located in these critical basins.
 

The management of river basins is the responsibility of regional
 
governments, but they are assisted by national government interventions for
 
conservation, rehabilitation and agricultural activities. The two major
 
kinds of national assistance for river basins are the Greening and
 
Reforestation Program of the Ministry of Forestry (intended for critical
 
lands) and inter-departmental watershed management projects. These are
 
discussed below.
 

Both the fundamental causes of watershed degradation and watershed
 
management needs and approaches differ between Java and Bali on the one
 
hand, and the Outer Islands on the other. The major differences are in
 
population density, the physical resources base, and resource development
 
patterns and technology.
 

8.2.1 Population Density
 

The population density of Java's and Bali's watersheds are several
 
orders of magnitude greater than those of the Outer Islands. For example,
 
the average number of people over the whole of the Jratunseluna river basin
 
in Central Java was 747/km2 and in Brantas in East Java 1,017/km2
 

(1982), while in the iam Kanan upper watershed in South Kalimantan, it was
 
only 4.4/km2 (1980).1a Very high population densities within rural,
 
traditional production systems place very high demands upon the resource
 
base and environmental carrying capacity.
 

8.2.2 The Physical Resource Base
 

The two critical watershed resources, land and water, decisively
 
determine the type and intensity of agricultural production modes under
 
subsistence and cash cropping systems. These systems, in turn, feed back
 
into the demand for labor and influence the rate of population growth and
 
labor migration under natural conditions. The agro-climatic conditions of
 
Java and Bali (soil type and condition, rainfall and climate) are able to
 
support far higher populations than most of the Outer Islands (Chapter 1).
 
In this respect, one can further distinguish three broad categories of
 
Indonesia's watersheds:
 

0 densely populated, humid watersheds (Java, Bali, Madura);
 
" sparsely populated, humid watersheds (Sumatra, Kalimantan, and
 

parts of Sulawesi, the Moluccan Islands and Irian Jaya); and
 
sparsely populated, drought-prone watersheds (East and West N sa
 

Tenggara, East Timor, and parts of Sulawesi and Irian Jaya).3/
 

http:1980).1a


8.2.3 Resource Development Patterns and Technology
 

The differences in development patterns between the Inner and Outer
 

Islands are quite dramatic. In Kalimantan, Sumatra, Irian Jaya, and the
 

Moluccas, much of the watershed and lower parts of river basins are under
 

the jurisdiction of the Ministry of Forestry and are leased to
 
Large-scale timber plantations,
concessionaires for timber harvesting. 


transmigration settlements, and nucleas estate crop-schemes occupy other
 

large tracts. In addition, indigenous and other shifting cultivators
 

cultivate relatively broad areas of land. In the drier watersheds,
 

sedentary farmers, shifting cultivators, and ranchers use the land.
 

Java and Bali's huge populations have long-developed intensive
 

sedentary agricultural systems even in the uplands, although some slash and
 

burn-type shifting cultivation is still done in parts of West Java.
 

Moreover, the level of physical infrastructure and, in the middle and lower
 

reaches, industry and cities, are much more extensively developed in these
 

islands' watersheds than on the Outer Islands.
 

8.3 BASIC ISSUES OF WATERSHED MANAGEMENT IN INDONESIA
 

The two most important underlying causes of watershed degradation in
 

Indonesia are: the extensification of agricultural production systems and
 

resource extraction activities into so-called marginal lands, and the
 

related but somewhat different problem of inappropriate land use management
 

practices, especially in the upper watershed areas.
 

8.3.1 Extensification into Marginal Lands
 

Marginal lands are defined as lands incapable of su taining intensive
 

agricultural crop cultivation under current technology._ Whether any
 

particular plot of land is marginal depends greatly upon how the land is
 

Lands which would be marginal for intensive cultivation may have a
used. 

range of other economically productive uses, notably watershed protection,
 

selective production of wood and other forest products, or stable pasture
 

lands. Likewise, some marginal lands may be able to sustain certain kinds
 
In this respect,
of agricultu,al production under proper land management. 


the concept of marginal lands as a static category may not be very useful
 
for the economic management of watersheds, even on Java.
 

For the purposes of this report, critical lands in Indonesia include
 

both marginal and non-marginal lands. Critical marginal lands include those
 

lands which have been degraded to a point at which their productivity is
 

markedly declining or which have already been abandoned. This category
 

includes both state and privately-owned lands. Critical non-marginal lands
 

include those lands which may still have deep, fertile soils and good 
crop
 

yields but whose land management practices are producing significant soil
 

This soil loss is critical to the extent that it produces actual
erosion. 

or potential significant downstream sedimentation which threatens the
 

economic viability of important infrastructure, such as dams, irrigation
 

structures and settlements.
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Critical lands are supposed to be under the Greening and Reforestation
 

Program, with reforestation activities aimed at state lands and greening
 
In practice, because of
activities at private lands (see Section 8.3.2). 


poor selection criteria, definitional and inventorying problems, and
 

inadequate monitoring and evaluation of the program, it is difficult to know 

what proportion of the program's funds actually go to critical lands 

treatment and how much of that f,mding is successfully used. Th_ GOI uses a 

number of internally inconsistent definitions of critical 
land.5 

Moreover, the determination of critical lands is often based on inadequate
 

data and analysis. Finally, there are a number of misperceptions on the
 
These include:
relationship of critical land to watershed management. 


Critical lands are assumed to be major contributors to both soil
 

erosion and downstream sedimentation. However, there are critical
 

lands both inside and outside upper watersheds, and some types of
 

critical lands are hydrologically stable, that is, they may yield
 

as much or greater amounts of controlled water supplies to streams
 

and aquifers than, e.g., dese forests or tree plantations (such as
 

some Imperata grasslands) .- Unfortunately, data on the location
 

of critical lands are not broken down by type and specific
 
some watershed projects,
watersheds, except in a few instances in 


such as Citanduy and Kali Konto.
 

Critical lands are assumed to be waste lands and, hence,
 

economically useless. In fact, some critical lands, like Imperata
 
well-managed
grasslands and some upland tracts, are part of a 


shifting cultivation system or are under low-intensity sedentary
 
Likewise, as
agriculture, e.g., mixed tree and crop gardens. 


noted, some critical lands are not, in fact, marginal at all but
 

rather are high erosion producers under existing.farming practices,
 

which is something rather different.
 

Upland farmers are assumed to be the main contributors to soil
 

erosion and downstream sedimentation as well as a principal cause
 

of critical land formation. In fact, natural processes, such as
 

volcanism, mass wasting, forest fires, and the underlying eology,
 

account for some of the soil erosion and land degradation. 
/ The
 

activities of timber concessionaires, quarry and mine operators,
 
state forestry
large-scale cash and estate crop operators, an 


operations are also significant contributors_- Finally, erosion
 

from poorly sited buildings, pathways, sports fields, small
 

cisterns and rural roads may cumulatively be the causes of large
 

amounts of erosion../ However, no one really knows, at this
 

point, which critical and degraded lands are caused by which land
 

Unless major research and inventory efforts
management problem. 

are carried out to determine these cause-effect relationships, much
 

money may be wasted on inappropriate mitigation strategies.
 

Beyond the issue of critical lands, there is a problem of
 

extensification of inappropriate land use management systems in a variety of
 

These include subsistence and cash crop farming
fragile ecosystem types. 


A 0 
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systems in tidal swamps, other wetlands, upland and high mountain lands,
 
logged-oyer tropical forest lands, conversion forests, and in drought-prone
 
lands.10_
 

8.3.2 Land Use Management Practices
 

The principal program addressing the conservation and rehabilitation of
 
critical lands and upper watershed areas is the Ministry of Forestry's
 
Greening and Reforestation Program. Greening refers to the soil and water
 
management of private lands, and reforestation to the vegetative management
 
of state forests and other public lands. This program, begun on a large
 
scale in 1976 following smaller-scale programs begun in the 1950s, uses
 
primarily a terrace and tree planting approach. The program has had very
 
mixed success due to poor design, implementation, lack of extension and the
 
selection of economically inferior tree crops. The kinds of institutional
 
problems noted in Annex 2 concerning uniform, rigid technology packages,
 
lack of beneficiary participation, inappropriate use of funds,lind lack of
 
monitoring and maintenance characterize this program as well.-I This has
 
been the case not only on Java but also in some watersheds outside Java.

12/
 

An alternative approach has been the integrated watershed management
 
project model. At present, there are 36 critical watersheds in Indonesia,
 
13 of which are on Java. Many of Java's watersheds have had or still have
 
upper watershed projects. Both sectoral and integrated projects frequently
 
have been partly funded by foreign donor agencies, including the World Bank
 
(Yogyakarta, Jratunseluna, Brantas, and some work in the Solo and Cimanuk
 
Basins); FAO/UNDP (Solo); USAID (Citanduy, Jratunseluna, and Brantas
 
Basins); and the Netherlands (Kali Konto). Except for the USAID/IBRD Upland
 
Agriculture and Conservation Project (UACP) in the Jratunseluna/Brantas
 
Basins, these projects have been under the technical control of the Ministry
 
of Forestry, which "was under the Ministry of Agriculture until 1983.
 

The integrated river basin projects have a basin planning body and
 
inter-ministerial committees to coordinate the national-level cooperation of
 
the seven ministries and agencies in the Greening part of the program
 

(Forestry, Agriculture, Public Works, Home Affairs, Environment, Finance,
 

and the National Planning Board). Except for the UACP, the Ministry of
 

Forestry provides technical plans while implementation, monitoring, and
 

budgets are handled by other agencies. In the past, this has led to a
 

aotably ineffective and franttious project management system and to
 

conflicts among Home Affairs, Agriculture, Forestry and Public Works, in
 particular.13 

Part of the reason for inter-departmental conflicts in watershed
 

management projects arises from their multiple goals. Watershed management
 

projects typically include soil and water conservation investments (land
 

reformation and reclamation involving the Ministries of Forestry and Public
 

Works), improved agricultural systems (intensified cropping systems,
 

improved extension and credit involving the Ministry of Agriculture), and
 

river basin planning and the implementation of activities (under regional
 

and local governments, coordinated by the Ministry of Home Affairs).
 

Finance and financial policies and overall strategy involve the National
 

14.
 

http:particular.13
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Planning Board, the Ministry of Finance, and the Ministry of Population and
 
the Environment. Given the present state of knowledge of sustainable
 
watershed development, considerable debate occurs over the relative emphases
 
of one or more sub-programs and the treatment technologies advocated by
 
individual Ministries. Much of this debate implicitly involves budget
 
shares and departmental power.
 

In addition to the institutional problems mentioned above, a major
 
weakness of the program is the lack of community participation in the design
 
and follow up of the projects. Little attempt is made to carry out baseline
 
studies or undertake research on existing production systems, household
 
resources, and income strategies before project field operations are begun.
 
As now constructed, the Greening program and watershed management projects
 
are not oriented towards flexible planning, decentralized and participatory
 
decision-making and design, the economic viability of introduced crops, or
 
to undertaking inter-disciplinary research and analysis of site problems.
 

One innovative action research program in the Upper Citanduy Basin has
 
tried to tackle the issue of sustainable upland development through a
 
community management approach (the Bandung Institute of Technology's Center
 
for Environmental Research's Ciamis Program, 1980-1985). Working through a
 
local NGO, the researchers concentrated.on community definitions of needs
 
and organizational capabilities, and provided technical guidance in soil and
 
water conservation techniques, improved cropping systems, settlement design
 
and environmental maintenance (home gardens, water/latrine systems, house
 
and pathway improvements), and pre-cooperative management (inputs, credit,
 
labor organization). Relying on farmer networks, the program achieved an
 
expansion area of some 3,000 ha over four years, at a tiny fraction of the
 

cost of the USAID Citanduy Project.14 / The replicability of this model,
 
however, would require radical changes in the way that government agencies
 
currently interact with rural communities. Moreover, it is very difficult
 
to quantify the organizational and motivational skills and the commitment of
 
the action-researchers in thio project in terms of the equivalent in
 
government program personnel needs and financial costs.
 

1he longer-term question is whether upper watershed management programs
 
should be so exclusively oriented to forentry/agricultural production
 
approaches when a large and increasing number of upland residents are, at
 
best, part-time farmers, due to the small size of their land-holdings, or
 
are landless yet still make use of watershed resources. In addition, no
 
agency is yet focusing on appropriate upland post-harvest processing or
 
other industries and services, nor the impact of periodic migration on
 
sustainable land management and cropping systems.
 

8.3.3 USAID and Watershed Management
 

USAID has taken a leading role in addressing upland agricultural
 
development through the Citanduy I and II, and Uplands (UACP) projects.
 
Under these projects, more attention is being devoted to low-input
 

agroforestry and silvipasture systems which can meet subsistence needs and
 
stimulate rural industries, non-agricultural income, and employment.

15/
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The UACP in particular recognizes the need to identify and understand the
 

'limitations facing'farmers in terms of land use, production, labor, the
 

economics of tree planting, and off-farm employment.
 

The project faces a difficult problem at this time in trying to
 

understand the causes of upland resource degradation while facing pressure
 

from the provincial authorities to be seen to be dealing with the problem,
 
i.e., building terraces and providing commodities. Nevertheless, a major
 
commitment to action-cum-research is essential if a workable methodology and
 

body of transferable knowledge of watershed management is to be developed.
 

The rural agro-economic and agro-ecological studies being developed by
 

the Research Group on Agro-Ecosystems (KEPAS) should be more closely linked
 
to the UACP (one of the studies is partly in the Brantas river basin).
 
These studies should generate the kind of data and analyses which could show
 
whether the UACP approach is viable as a model which could be extended to
 
watersheds in other regions and to other resource management programs.
 

A major component of success in this and other watershed projects will
 

be the development of improved extension programs that are more closely
 
linked with research, and which could perhaps be promoted through on-farm
 
action-research programs. In this respect, KEPAS could play a key role in
 
an interactive process with provincial planning boards in coordinating the
 
necessary policy and planning for research and extension for UACP and other
 

watershed programs because of their unique inter-disciplinary approach.
 

8.3.4 Changes in Watershed Management Strategy and Techniques
 

The Ministry of Forestry continues to advocate a watershed management
 

package based on tree planting or mixed tree crop/annual crops on terraces
 
along with the construction of physical structures such as check dams and
 
gully plugs. "he forestry paradigm continues to be that deforestation,
 
however defined, is the main cause of the erosion problem.
 

In recent years, researchers have come to question the role of
 

deforestation in the incidence of erosion and downstream flooding and the
 
consequent efficacy of reforestation as the main way of recharging aquifers
 
and stream flowe or preventing floods.L 6/ In addition, the use of
 
terraces on relatively thin sc'.is with impermeable sub-soil layers may
 
actually increase the likelihood of landslides.

17/
 

Trees can be useful on unstable soils for binding earth, reducing soil
 
surface temperature, facilitating percolation and infiltration and, for some
 
species, in restoring soil nutrients and soil conditioning (through leaf
 
litter). However, their downstream flood control justification appears to
 
be highly questionable.18/ A major exception is the case of streamside
 
buffer zones such as riparian and gallery forests, and in coastal mangrove
 
forests. These types of forests do have a wide variety of erogion control,
 
breeding habitat and pollution and sediment filtering roles.

19- Finally,
 
trees are an integral part of the cropping systems of most of Indonesia's
 
farmers (home gardens, mixed gardens, various shifting cultivation systems)
 

http:questionable.18
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for both subsistence and cash income needs. Farmers are often quite
 

knowledgeable about the kinds of tree and annual crop mixes suitable to
 
their land size, and their labor, marketing and income constraints, which is
 
another argument for greater beneficiary input into watershed project design.
 

The narrow reliance of recent watershed projects on bench terracing of'
 
agricultural land below 35 percent slope appears to have many limitations.
 
Bench terraces can reduce actual cropping area by up to one-third on steeper
 
slopes, which is a very serious constraint to the very small farmer.
 
Terrace construction also disturbs the soil profile and may temporarily
 
reduce soil fertility significantly. As noted above, poorly constructed or
 
maintained terraces may actually increase erosion risks. Finally, terracing
 
is relatively expensive in terms of labor and/or capital and so should only
 
be used after careful consideration of alternatives. The UACP farming
 
systems research unit is examining the relative efficacy of different kinds
 
of mechanical land treatment and cropping patterns on various slopes, but
 
the main project efforts, as well as those of the Greening Program, are
 
still fixed on bench terracing technology.
 

Major limitations to the GOI's uniform package approach of providing
 
subsidized commodity inputs and relying on a few, rather expensive
 
technologies are the cost and replicability problems associated with this
 
approach. While good arguments can be advanced for the distribution of the
 
costs associated with bringing essentially off-site benefits of soil and
 
water conservation, the very high subsidy levels in, e.g., Citanduy II and
 
UACP, and other technical problems associated with area expansion
 
dissemination and replicability, as well as maintenance and operating costs,
 
raise serious questions as to the sustainability of the present approach.
 

This issue has been discussed extensively in the past in the context of
 
Citanduy II, but the problem has become more apparent as a result of the
 
GOI's budget cutbacks in recent years. Part of the problem is also one of
 
expectations and dependency. For example, in one comparative Thai study,
 
the overwhelming majority of farmers in the watershed project, which paid
 
farmers to build terraces, thought that payments were essential in order to
 
use conservation methods. However, in those projects where payment was not
 
made, financial assistance, as a farmer constraint, was not as frequently
 
mentioned.2Oi The fact that Javan farmers will build and maintain
 
excellent terraces in irrigated and some rainfed rice systems while the same
 
farmers won't do so for dryland systems points to a need for greater
 
understanding of the socio-economic and agro-economic constraints of
 
non-rice cropping systems and their relationship to watershed resource
 
conservation efforts. This understanding will not be gained except through
 
much more collaborative research with the farmers themselves, a process that
 
will take time and perseverance as well as a significant change in the
 
attitudes of line ministry and local government personnel.
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This annex summarizes the main research and information needs for
 

natural resources and the environment which have emerged during the course
 
of the review and analysis of issues by the review team. The annex is
 

divided into general and specific research and information needs, with the
 

latter section following the topical organization of the report.
 

1. GENERAL RESEARCH AND INFORMATION NEEDS
 

Due to the pervasive influence of the physical environment in human
 

activities and the central role of natural resources management in economic
 

development, the boundaries of what constitutes environmental and natural
 

resources research and information needs are difficult to specify. To
 

delineate these boundaries, a framework for examining resource stocks and
 

their use in specific human environmental systems has been adopted. Based
 
on this organizational framework, a number of general research and
 

information needs have been identified for Indonesia; they are common to
 
most, if not all, of the topics examined by the review team. These are:
 

1.1 NATURAL RESOURCES
 

There is an urgent need to develop and employ agreed-upon methods of
 

inventorying and classifying natural resources, whether they be
 

soils, biotic resources, or resource utilization systems, such as
 

agroecosystems, resource-using industries, and material recycling
 
systems. Until resources are more completely inventoried and
 

classified, rational policies on depletion rates, sustained yield
 
rates, land use planning, and regional development cannot be
 
formulated.
 

0 Research on methodologies for assessing cross-sectoral impacts of
 

resource utilization is urgently needed. For this purpose,
 
information on the physical properties of resources in specific
 
environments and for specific uses is needed. This dynamic element
 

is often missing in assessments of projects and other activities
 
that use natural resources. Examples of such methodologies include
 
ways of assessing resource degradation characteristics and rates for
 

specific activities (soils, water, forests, biological diversity,
 

for example) or changes in the physical properties of resources as a
 
result of misuse (for example, pesticides and other toxic substances
 
in water environments, exotic tree species within tropical humid
 

forest environments, and others).
 

1.2 ENVIRONMENT 

o There is an urgent need for more specific definitions and
 

classifications of human ecosystems according to their carrying
 

capacity limits under a range of assumptions about production
 
technology, population and waste, and other material cycling
 
characteristics.
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Applied research is needed on which ministries and agencies ought to
 

have key management roles for specific production syslems 
(e.g.,
 

as a more
 
agroecosystems or resource extraction systems) as well 


clear delineation of the responsibilities and tasks of 
individual
 

ministries consistent with sustainable development 
policies. For
 

example, in watershed management, considerable confusion and
 

ambiguity exist on the approaches of individual ministries 
in
 

solving soil and water conservation problems, devising sustainable
 

cropping or other production systems, and on what 
kinds of
 

activities do or do not fall within the scope of watershed
 

management.
 

a critical need for a better environmental
In general, there is 

information system, including on-line computer-based systems 

available to
 

all ministries or network-based systems, based on individual 
ministries'
 

The indexes for such systems should be kept at the Ministry 
of
 

data bases. 

At present, accurate and up-to-date
Population and the Environment. 


information for policy analysis and decision making is
unevenly available,
 

frequently inconsistent or incomparable with other data 
bases, or missing
 

for key topics. In addition, more attention needs to be paid to improving
 

information flows from specific locations and regions 
to national-level
 

agencies and vice-versa.
 

2. SPECIFIC RESEARCH AND INFORMATION NEEDS
 

For the purposes of this report, we can only identify 
the most
 

important environmental and natural resource research and 
information
 

needs. For each area discussed below, the needs relate both to the
 

Indonesian government and to areas in which foreign donors, especially
 

USAID, can be of assistance.
 

2.1 NATURAL RESOURCES POLICIES AND ECONOMICS
 

On the basis of the team's review, the most important research 
and
 

information needs in these areas relate to the cross-sectoral 
impacts of
 

government economic policies on natural resource and environmental
 

management. Very little government analysis seems to be directed towards
 

these problems. It is suggested that a principal weakness lies with the
 

National Planning Board (BAPPENAS) and with the Coordinating 
Ministers.
 

Although the team could not look at these institutions in detail,
 

anticipating and analyzing the inter-sectoral consequences 
of ministries'
 

In particular,
policies and programs should clearly be part of their tasks. 


the Coordinating Minister for Economic Policy would seem 
to be a critical
 

Four of the State Ministers also seem to
 actor iu examining these impacts. 

They are the State Minister for Government
be important in this area. 


Apparatus who is in charge of the performance of the ministries, 
the
 

Minister of Research and Technology who supervises government 
research
 

institutions not under line ministries, the State Minister 
for BAPPEUAS and,
 

of course, the State Minister for Population and the Environment.
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The major areas in which research and information is urgently needed 
on
 

the cross-sectoral impacts of economic policies are in the areas of:
 

subsidies for agriculture and industry; the sustainability of 
export
 

diversification policies; the economics of forestry policy regarding
 

plantations vs. natural regeneration or enrichment planting 
and the
 

relationship of these to growth cycles, concessions and downstream
 

industries; the economic costs of the transmigration program, particularly
 

its impact on sustainable land use and resource management; the economics of
 

river basin management, particularly land capability and land 
use in
 

relation to the treatment technologies for soil and water conservation; 
and
 

the development of integrated farming systems which are not dependent 
upon
 

subsidies.
 

2*2 	INSTITUTIONS AND THEIR RELATIONSHIPS TO NATURAL RESOURCES AND THE
 

ENVIRONMENT
 

Some of the research and information needs in this area are mentioned
 

in Annex 2. In addition to those, a number of others are of particular
 
importance.
 

Policy analysis and action-research should be conducted on the most
 

effective and appropriate roles of government agencies, the private
 

sector and non-government organizations (NGOs) in natural resource
 
Because of the dispersed and
and environmental management. 


decentralized but pervasive character of environmental issues, this
 

an urgent area for research as well as information on who is
is 

It is suggested that the environmental
doing what at this time. 


research centers (PSLs) work with provincial government and
 

population offices (BKLHs) in this survey and analysis.
 

Current and proposed research and the data bases available within
 

ministries should be better catalogued and documented. In this
 

respect, the resources and operations of the National Scientific
 

Documentation Center in Jakarta should be greatly improved,
 

especially its mandate to access research being conducted within
 

ministries and universities.
 

More systematic peer review and scrutiny of research designs and
 

data are needed. In addition, the relevance of research to action
 

programs and management needs should be continuously assessed.
 

More 	attention should be paid to low-cost research methods and
 

participatory action-research in order to obtain more representative
 

research results on more human ecological problem areas. Limiting
 

environmental research to a few experts undertaking costly
 

experiments will not suffice for the urgency of Indonesia's many
 

environmental problems. Low-cost research, on the other hand, will
 

yield more results on a more continuous basis.
 

2.3 	GEOGRAPHY AND LAND USE CLASSIFICATION
 

Given Indonesia's geography, ne of the highest priority needs is for
 

land capability studies and their integration into a uniform land 
use
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planning system. Until now, the lack of such a-system and procedures for
 
enforcing it have been a major factor in many environmental problems and
 
inter-sectoral conflicts.
 

A second important reaearch need is for methods of anticipating and
 
dealing with natural disasters. Many of these disasters result from natural
 
processes which become disasters primarily because they are exacerbated by
 
man or because they affect the built environment. Examples include volcanic
 
eruptions, floods, forest fires and landslides.
 

2.4 WATER RESOURCES 

This area overlaps with a number of others, including watershed
 
management and coastal and freshwater fish environments. The two principal
 
areas discussed here are water supply and water quality.
 

0 	Water Supply. This is a critical area in which much of the research
 
has been on relatively high technology systems with difficult and
 
expensive operating and maintenance requirements. Research should
 
focus more on low-cost, easily maintained water supply systems for
 
households, industry and irrigation. In conducting such research,
 
existing NGO work should be evaluated as well as the experience of
 
other countries. Experimental research on community-designed and
 
operated systems might have potentially high spin-off benefits for
 
future government programs.
 

o 	 Water Quality. The major problems in this area have to do with
 

sanitation and waste disposal from household, commercial and
 
industrial sources. Because huge investments in urban water systems
 
are being planned and undertaken, the focus of research should be on
 
operation and maintenance systems involving the close participation
 
of the water users. Research into appropriate water quality
 
indicators and point source pollution is necessary for any
 
environmental management program.
 

2.5 AGRICULTURAL SUSTAINABILITY
 

The main research and information needs on issues of sustainability are
 
in the following areas:
 

o 	The long-term viability of monocultural production systems dependent
 

upon heavy chemical and financial inputs;
 

o The extent and nature of employment and income-generating backward
 

and forward linkages for particular farming and cropping systems;
 

o 	Appropriate farming systems for marginally productive lands; and
 

o 	Effective systems of extension, training, farmer organization and
 
marketing.
 

Each of these areas has a large number of research and information
 
needs within them. The uost important and urgent of them are summarized in
 
this section.
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2.5.1 The Viability of Monocultural Production Systems
 

Research by various units of the X:inistry of Agriculture's Agency for
 

Agricultural Research and Development and, more recently, by
 

interdisciplinary groups like the Research Group on Agro-Ecosystems (KEPAS)
 

is beginning to address these problems. However, more information is needed
 

about the cross-sectoral impacts of target-driven monocultural systems.
 

These areas of need include:
 

0 	Agricultural pollution by heavy applications of pesticides and
 

fertilizers and their impacts on productivity, soil and water
 

supplies, and human and animal health;
 

o 	 Socio-economic impacts of heavy dependency upon externally-produced
 

inputs (input/output price ratios and their fluctuations), costs to
 

the small farmer, and net gain or loss in employment from
 

monocultural systems; and,
 

a 	 Loss of genetic variability of indigenous horticultural varieties of
 

plants from the use of a few varieties of a crop species, and the
 

implications of this loss for the genetic vitality of plant species
 

and their susceptibility to pest attacks.
 

2.5.2 Employment and Income Linkages in Agriculture
 

One of tne major weaknesses of agricultural policy in Indonesia, as
 

noted, is its primary commodity/production focus. Research and information
 

are urgently needed to assess the potential and current situation of
 

building up forward linkages in post-harvest processing, storage, and the
 

marketing of agricultural production in rural villages and market towns.
 

This need is increasingly important as traditional agricultural wage labor
 

opportunities continue to decline. Some examples of research needs include:
 

o 	 Non-chemical, locally-generated fertilizers and soil conditioners;
 

o 	 Natural biological agents and controls and the potential for
 

developing these in local production and services under an
 

integrated pest management system;
 

0 	 Appropriate post-harvest processes, storage and preservation
 

(especially for fish, meat and perishable fruits and vegetrbles);
 

0 	Dispersed, multi-stage marketing facilities, at least for some crops
 

(those not easily damaged or spoiled).
 

2.5.3 Marginal Land Agriculture
 

While groups like KEPAS are beginning to address the sustainability of
 
on marginal lands and the impacts of traditional
modern agricultural systems 


cropping systems that are being transferred to new and different
 

agro-ecosystems, this research needs to be expanded and linked to government
 

policies and programs of exportable crop diversification, estate crops,
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agroforestry, transmigration and others. Much more attention should be
 
given to research into traditional agricultural systems, particularly on the
 
Outer Islands, in an attempt to understand and learn about the human
 
ecological dynamics of these systems in marginally productive lands.
 

2.5.4 Extension, Training and Organization
 

Agricultural sustainability is not possible without primary inputs from
 
and active participation of the farmers. The great weakness of Indonesian
 
agriculture is its centralized, top-down extension, training and farmer
 
organization system. As agricultural extension moves beyond a few staple
 
crops, the viability of the present system will become increasingly
 
questionable. Hence, much greater emphasis on socio-economic,
 
anthropological and action-research approaches in traditional and improved
 
community management systems is urgently needed. A very few organizations,
 
most of them non-governmental, are now attempting to do research in this
 
area. Therefore, a major across-the-board effort is needed, starting with
 
what has been learned already and its potential replicability.
 

2.6 FORESTS AND FOREST ENVIRONMENTS
 

With so much of Indonesia's land under forests and the great extent of
 

their biological diversity and economic importance, the deficiencies in
 
forest research are a major concern. The primary areas of need for research
 
are in:
 

0 Forest survey methods and the classification of species, both
 

scientifically and with regards to modern economic and commercial
 
criteria;
 

o Up-to-date, continuous and more complete forest inventories; 

Basic and applied research on dipterocarp (the dominant,
 

canopy-level species of the tropical forests of Sumatra and
 
Kalimantan) growth and reproduction cycles, on natural and
 
enrichment forest regeneration, on the effects of different cutting
 
methods and cycles on the stability and productivity of the forest
 
ecosystem, and the economic and commercial value of non-dipterocarp
 
species;
 

Research on the current uses and value as well as the management
 

needs of minor forest products (both planes and animals and their
 
role in the functioning of forest ecosystems under natural and
 
stressed conditions);
 

o Research on better forest management, including a review of policies
 

on concession cycles, monitoring, harvesting methods, taxes and
 
incentives, and the role of local populations in forest management;
 
and
 

Research on national parks management, including minimum size for
 

parks containing diverse flora and fauna, island biogeography,
 
relations between indigenous populations and park lands, and the
 
viability of multipurpose uses of national parks and reserves.
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2.7 COASTAL AND MARIN ENVIRONMENTS 

Given the size and diversity of Indonesia's coastal and marine
 

environments, it is surprising how little research has been undertaken in
 

this area. Basic ecological studies for many environments, including
 

mangrove forests, tidal wetlands, estuarine and deltaic environments, coral
 

reefs and deep sea habitats are lacking. In particular, continuous time
 

series studies on habitat changes from different patterns of exploitation
 

are urgently needed. This is particularly important for the much more
 

intensively exploited near-shore (Java) fisheries than for deep sea marine
 

fisheries in the eastern islands. Specific issues that should be researched
 

include:
 

° The effects of pollution on pond, riverine and paddy fish culture; 

the degradation rates of pesticides, by type, in various water 

systems; and food chain linkages of pes icide contamination; 

" The effects of mangrove conversion (often to tambak) on coastal 

erosion and coastal fauna breeding; 

o 	 Appropriate harvesting techniques for sustained yield marine
 

fisheries, especially the impacts on marine biological diversity
 

from trawling for demersal .bottom-feeding) fish and the impacts on
 

employment from artisanal versus commercial fishing;
 

0 	 Research on the effects of hazardous waste disposal on coastal
 

environments;
 

Changes in reef habitats and environmental quality from coral
 

exploitation, harvesting of coral reef fish and pollution of coral
 
reefs; and
 

o 	 Research on the storing and preserving of freshwater and marine fish
 

using low-cost methods.
 

2.8 BIOLOGICAL DIVERSITY
 

This is an area in which very little research has been done, given
 

Indonesia's almost unique status in the world in terms of biological
 

The two main areas for research are very difficult: taxonomic
diversity. 

The current lack of research and
classification and in situ preservation. 


difficulty in undertaking it are partly the result of long-term
 

institutional problems which can only be addressed in a gradual step-wise
 

fashion. Initial areas for research include:
 

o 	 Working with indigenous tropical forest peoples to find out what
 

they know of the flora and fauna and developing some
 

research-cum-education capability to enable them to became
 

conservationists in national parks and preserves.
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Working with the National Germ Plasm Commission to provide support
a 

network of provincial germ plasm preservation
for developing a 


centers, including collections, botanical gardens, 
and especially
 

biosphere preserves with multi-purpose uses.
 

2.9 INDUSTRY AND INFRASTRUCTURE 

A wide range of research needs fall into these two sectors. At 

present, far too little research is being undertaken 
on even the most basic 

industrial and infrastructure environmental problems. 

In the industrial sector, an interdisciplinary 
body, analogous to
 

agriculture's KEPAS, is needed simply to establish an agenda of research
 

feasible research methodologies for this diverse
 priorities and to assess 

The identification of cross-sectoral impacts 

and research into the
 
sector. 

inter-sectoral costs to the economy of inadequate 

industrial environmental
 
One possibility to
 

research and impact assessment are vitally needed. 
to set up an information and
 
consider in addressing these problems is 


research coordination mechanism with the new private 
sector Darma Mitra
 

Lingkungan and the GOI to undertake a series 
of studies of cross-sectoral
 

the emerging environmental impact
 
impacts of industrial pollution, linked to 


assessment process within the Ministries 
of Industry, Mines and Energy,
 

Public Works, the State Ministry of Research and Technology, 
and the
 

Ministry of Population and the Environment.
 

In the field of infrastructure, research is
needed on the impacts of
 

new infrastructural development, especially 
roads, on subsequent human
 

settlement development and the impacts of 
roads on previously undisturbed or
 

In addition,
 
lightly disturbed ecosystems such as tropical 

forests. 


research is needed on better design and construction of 
roads to reduce
 

erosion and landslides.
 

Large water structures like irrigation systems 
and dams should be more
 

closely assessed in terms of their displacement 
of valuable ecosystems,
 

including human altered ecosystems, their impacts 
on the spread of
 

water-borne diseases, and as channels for 
agricultural chemical run-off.
 

2.10 HUMAN SETTLEMENTS AND HEALTH
 

A number of research and information needs 
affecting these two areas
 

Three other research
 
have already been mentioned in various 

sections above. 


needs identified here are:
 

Research into the links between increasing 
emphasis on crop
 

o 


diversification for cash crops and export 
crops and the consequent
 

changes in nutritional availability, especially 
for the poor and
 

other vulnerable groups in rural areas.
 

Research into the feasibility of community-designed 
and managed
 

This
 
sanitation and waste disposal and resource 

recycling systems. 


should include monitoring and evaluation of 
those few efforts
 

eurrently underway.
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Research into better public education and information on
 

environmental health issues and preventive measures, .particularly
 
through NGOs and community action groups.
 

2.11 WATERSHED MANMGMENT
 

River basin development and management is a long-standing, under
researched problem in which much misinformation or lack of information have
 
worsened some of the problems, particularly in upland catchments. USAID and
 
other donors have been trying to develop research and information-gathering
 
methodologies for some time, but a number of critical issues remain to be
 
addressed. These include:
 

0 	The transferability of watershed management techniques, particularly
 

soil and water conservation technologies, to:
 

rural households and communities falling outside subsidized
 
projects, including very small and landless households;
 

those parts of watersheds not currently designated as critical
 
lands; and
 

watersheds outside of Java and Bali with radically different
 
hydrological characteristics.
 

* 	 Research on 'the sustainable uses of different kinds of soils for 
both Inner and Outer Island watersheds. This would include their 
erosivity, soil nutrient studies under different cropping systems 
and intensities, and the impacts of pesticides and fertilizers on 
soil and water resources.
 

* 	Improved inventorying and classification of soils.
 

" 	Action-research on socio-economic aspects of watershed management:
 

household income and labor allocation, migration, off-farm
 
employment, nutrition and environmental health, and community
 
organization and management, including traditional practices,
 
customary law, and other anthropological aspects.
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1 I'SENVIRONMENTAL MOVEMENT
*INONE 


1.1 HISTORY
 

The citizens' environmental movement in Indonesia has been steadily
 

growing since the Ministry of Population and the Environment 
(then the
 

Ministry for Development Supervision and the Environment) was established 
in
 

1978. The Environmental Law of 1982, which included a clause recognizing
 

non-governmental organizations (NGOs) and their role in the process 
of
 

development and environmental conservation, provided extra support 
to the
 

embryonic movement.
 

The first major NGO action was the 1980 formation of the Indonesian
 

Environmental Forum (WALHI) by a coalition of environmentally-oriented 
NGOs
 

The Group of Ten gathered together 79
called the "Group'of Ten." 


organizations from throughout the country, which then became participants 
in
 

Since the first national environmental NGO meeting
the new WALHI network. 

was held in 1980, the number of environmental groups connected with 

WALHI
 

has grown to over 330; these groups are listed in WALHI's forthcoming
 

environmental NGO data base. (WAHLI estimates that there are now over 600
 

NGOs working on environmental activities in Indonesia.)
 

1.2 NGO TYPES AND ACTIVITIES
 

The first are small grass
NGOs can be categorized into three types. 


roots, community-based organizations which serve specific needs within 
the
 

community. These organizations are unsophisticated and operate on extremely
 

tight budgets, largely depending on local community participation 
and
 

Also within this category are youth groups seeking experience and an
labor. 

understanding of the environment and nature, often undertaking 

small
 
The second category
environmental-development projects for their community. 


is composed of medium and large established organizations which operate 
at
 

the national and provincial levels and provide training and assistance 
to
 

Most of the NGOs which collaborate with foreign donors
 grass-roots groups. 
 The third
 
and environmental agencies fall into this category (e.g., WAHLI). 


category includes national-level, issue-specific networks ('such 
as the
 

Volunteer Network for Forest Conservation--SKEPHI) which undertake 
research,
 

advocacy and "lobbying" activities. "Lobbying" in this sense means the
 

refined process of private discussion and suasion which these 
NGOs have
 

The methods of this
 cultivated to influence government decision makers. 


group stand in contrast with the aggressive tactics of direct U.S.
 

Many of the NGOs in this growing third category also cooperate
lobbyists. 

with international networks and funding agencies.
 

These three categorieG encompass a wide range of techniques, 
areas of
 

interest, avd program sophistication. Thus, Indonesian NGOs can be found
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building a water supply for isolated rural communities, organizing urban
 
scavenger communities for waste recycling, and planting trees to create
 
urban greenbelts and for soil conservation in upland areas. Others are
 
conducting research and surveys in tropical forest farming communities,
 
implementing organic farming studies and training for farmers, and producing
 
publications about Indonesian forests, fisheries development, consumer
 
issues, and pesticide abuse. Finally, still other groups are informing and
 
influencing government officials, writing and speaking out on pollution,
 
forest exploitation, mining and other modern concerns; running management
 
courses for middle-level NGO managers; or conducting conservation education
 
programs for urban youth.
 

Table 1 displays a list of representative NGOs by their type, location,
 
size, and major activities. Figures 1 and 2 show the number of Indonesian
 
NGOs by activity and target.
 

1.3 NGO PHILOSOPHY
 

The Indonesian NGOs differ in approach from most environmental groups
 
found in the Vnited States, Canada and Europe, which are generally concerned
 
about the environmental impacts of industrialization and consumerism. The
 
Indonesian environmental organizations seek sustainable development for the
 
rural and urban poor who depend on the environment for their livelihood.
 
Their underlying phi! ophq is that both people and the environment will
 
benefit from the more rational, sustainable use of natural resources. To
 
tbis end, Indonesian environmental NGOs seek support from the public,
 
academic institutions, and even the private sector, as well as the
 
government through ongoing dialogue and low-key lobbying efforts.
 

In spite of their cultural, religious and racial diversity, as well as
 
their different development levels, environmental focuses, and priorities,
 
the Indonesian environmental NGOs cooperate by focusing on common areas of
 
concern and through developing regional or issue-specific contacts. For
 
example, regional NGO meetings have been held for several areas such as East
 
Indonesia (Sulawesi/Irian Jaya/Maluku) and Sumatra. Jakarta-based networks
 
such as the Volunteer Network for Forest Conservation (SKEPHI) also focus
 
their resources and information on assisting isolated Outer Island NGOs.
 
WALHI's motto, "strength in diversity," which is a variant of the national
 
motto, "unity in diversity," summarizes the approach of many Indonesian NGOs
 
in pursuing support from all sectors of society.
 

1.4 RECENT TRENDS AND CONCERNS
 

The mnjority of Indonesia's environmental NGOs, especially the
 
development and advocacy/public awareness groups, are based in Jakarta and
 
West Java (Figure 3). Now, however, increasing attention and support are
 
directed by NGOs and others toward developing Outer Island efforts in
 
Kalimantan, Sumatra, Sulawesi, Irian Jaya, and East and West Nusa Tenggara.
 
This trend has become more prominent because of the growing public concern
 
for the tropical forests, swamps, indigenous tribes, and marine resources of
 
these islands. NGO representatives from these areas have also become more
 
outspoken and articulate in expressing their c.oncerns.
 

I'
 



Table 10. Representative Indonesian Environmental NGOs and Their Major Activities
 

'Name 	 Type 


Bethesda Community Development 	 2 


* 	 Bina Desa 
Bina Swadaya 

BIOMA (Biology.Club, IP'University 1 

' BK3S (SocialvWelfare Activities Coordinating -Board) 2 


BScC (Biological Science Club): 1 


CRAD Foundation 1 


Dian Desa Foundatio 2 


" 	IMPAIA-(Brawijaya University Nature Lovers Club) 1 


" KAPA FT-UI (Nature Lovers Club, Univ. Indonesia) 1 


KaTePeTekab (Bandung City Regreening Group) 1 


KRAPP (Volunteer Network a2ainst the Misuse of 3 

Pesticides) 

KSB (Kaha Setya Bhuana Foundation):- 1 

KSPPM 1 

* 	LBH (Legal Aid Institute) 2 

Location Major Activities
 

Yogyakarta health, sanitation
 

carta community development
 

mctarta community development, training
 

Jakarta biology studies
 

E. Nusa Tenggara community developmenti
 

Jakafta biology studies
 

Garut, We Java rural development, regreening, fishpond
 

Yoevakarta appropriate techiologies, small
 
enterprises (water,. aquaculture, food, 
biogas energy, ietc.) 

East Java : rural development,: youth education 

Jakarta ... youth nature expeditions, data collection 

-Bandung urban regreening tree nurseries 

Jakarta; .Pesticides, advocacy,--organic-farming 
North -Sumatra . 

Tapak, C. Java rehabilitation of polluted village lands 

North Sumatra regreening village lands near Lake Toba. 

Jakarta land, human rights, especially pollution 
issues 

LP3ES (Institute for Social and Economic 2 Jakarta community development, action research,
 
Research, Education and Information) publications
 



Name T_-


2
* 	LPPS-NTT (E. Nusa Tenggara 
(Community Development Agency) 

LPTP (Rural Technologies Development Agency) 2 


LSP - Lembaga Studi Pengembangan 2 

(Development Studies Institute) 


* 	LSPW - Lembaga Studi Pengembangan 2 
(Regional Development Studies Foundation) 

Mahitala UnPar (Univ. Parahiangan 1 

Nature Lovers' Club) 

Minggu Study Club 1 

PERWARI (Indonesian Women's Association) 2 


PKBI (Indonesian Family Planning Association) 2 


* 	P.P, Al Chairaat (Al Chairaat Islamic School) 1 

* 	 P.P. Pabelan (Pabelan Islamic School) 1 

PPA (Center for Agribusiness Research) 2 

P3M (Pesantren and CommunityDevelopment 2 

Association) 


PSPK (Center for Marine Studies and Development) 3 

. 

SKEPHI (Volunteer Network for Forest Conservation) 3 


SKREPP (Vol-ntper letwork for the Control of " 3 
Pollution), 

Location 


Flores 


Solo, C. Java 


Jakarta 


Banjarmadihi 

S. Kalimdntant 


Bandung, W. Java 


Jakarta 


Jakarta 


Jakarta 


C. 	Sulawesi 


C. Java 


Jakarta 


Jakarta 


Jakarta 

research'
 

Jakarta 


Jakarta 


Major Activities
 

regreening, agriculture
 

appropriate technologies for energy,
 
agriculture
 

urban informal sector, community
 
development research, publications
 

community development, action research
 
note: not related to ISP
 

youth nature expeditions, data collection
 

biology studies
 

family welfare, community development
 

family planning and community d-velopment u
 

fishponds, farming, education
 

water supply, communitv develoument
 

agriculture, processing, income
 
generation
 

community development and training for/
 
with Islamic schools/foundations
 

coastal area'and marine conservation,
 

forestry, advocacy and research
 

air,and -ater. nollution.- information.
 
advocacy
 



Name 	 Type Location Major Activities
 

WALHI (Indonesian Environmental Forum) 


* 	Yayasan Annisa Swasti (Annisa Swasti Foundation) 

* 	Yayasan Bitra (Bitra Foundation: 

Yayasan IERAI 

* 	 Yayasan Mandiri (Self Reliance Foundation) 

YayasanPengelolaan Obat Tradisi Lestari .. 

(Foundation for Use of Traditional Medicines) 


YIH (Green Indonesia F..undation) 


YKB (Kusuma 	Bhuana Foundation) 


* 	 YLK (Consumer Association):. 

YPB (Panca Bakti Foundation) 

* 	 YFMD (IrianJaya kural Community Development 

Foundation) 


YP3T (Critical Lands Deveiopment Foundation) 


Notes:
 

2/3 Jakarta 


1 Yogyakarta 


1 N. Sumatra 


2 E. Nusa Tenggara 


2 Bandung, W. Java 


1 Jakarta 


2 Bogor, 	W., Java
. 

-
2 Jakarta: 


.2/3 Jakarta! 


.1 Jakarta 


2 Jayapura, 


Irian Jaya 


1 Bandung 


NGO development, training, information
 
exchange, advocacy
 

women's issues, occupational health
 

organic farmina., pest management
 

community development
 

appropriate technology information and
 
community development
 

promotion of traditional medicines and
 
plant conservation
 

.nature conservation, -ducation and
 
information (Voice of Nature),
 

Family, planning 

consumer rights to clean environment
 

Squatter relocation, urban slum:

development

fisheries,agriculture,women'sissues,
 

-native tribes human settlements
 

regreening of:critical village lande
 

Names given are the most common form, followed by full name.
 
Type of organization:
 

=
(1) small, community-based groups with local focus, or youth clubs;
 
(2) - medium to large, national and provincial development and conservation organizations;
 
(3) - nationally-oriented networks of organizations and individuals'focusingon-specific issues.
 
* = organization represented on the board of WALHI (13 total).
 
Activities refer cnly to those with environmental components.
 

. Sources: 	 Report on WALHI's Third National Environmental Meeting, May 1986 (Laporan-Pertemuan Nasional 1986); WALHI 
data base of NGOs (in preparation); and personal communications with WALHI staff. 
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An area of concern related to this trend was raised initially by Outer
 
Island NGO spokespersons. Although environmental attention is being focused
 
increasingly on the Outer Islands, there is also a tendency among West Java
 
and Jakarta NGOs to "network" (i.e., to cooperate for funding and increased
 
strength) to the exclusion of Outer Island NGOs. Admittedly, geographical
 
proximity and communication encourage such NGO groupings on Java. In an NGO
 
meeting held in preparation for the recent annual IGGI meeting, this issue
 
was heatedly discussed. At this INGO meeting, there was general agreement
 
with the criticism, and a willingness was expressed to try to overcome the
 
tendency to overlook distant groups and their aspirations. The participants
 
also agreed to try to avoid complacency and power-seeking, and to refocus
 
their energies on real problems with poverty and the environment.
 

An important concern which has recently emerged among NGOs, and one
 
that they wish to see shared by donor/cooperating agencies, arose after the
 
GOI decree of 1985 calling for NGO registration with a governmental
 
ministry. WALHI and spokespersons from other NGOs have expressed concern
 
for the implication of this law, which may restrict NGO activities,
 
especially in sensitive areas where criticism of GOI policies and
 
implementation is inherent (primarily transmigration, industrial
 
development, forest logging, and mining). Indonesian and international NGOs
 
prepared a statement to this effect at the INGO meeting and presented it to
 
the IGGI chairperson. Fortunately, however, many of WALHI's participant
 
NGOs may not be affected by the decree, for example, local community
 
development foundations. WALHI even hopes that registration may lead to
 
better understanding and cooperation with GOI ministries, with the
 
government's initial awareness of NGOs' existence and programs beint the
 
first step. Even now, many GOI officials, especially at provincial and
 
district levels, are not aware of NGOs' potential role in development and
 
the environment.
 

1.5 ASSESSMENT OF NGOS
 

NGOs have become a popular expression of public concern, and have
 
proven themselves to be an effective instrument for increasing awareness and
 
addressing problems. They have trained and developed their own staff, and
 
generated support in other sectors as well. They exhibit potential for
 
influencing government policy and action, and for taking on a greater share
 
of the country's environmental development problems. While NGOs have many
 
shortcomings which decrease their attractiveness, overall, the environmental
 
movement has shown itself worthy of continuing donor support.
 

1.5.1 Indicators of Success
 

As a measure of public support and awareness, since 1980, the number of
 
environmental NGOs connected with WALHI has increased four-fold. The term
 
for NGO--"lembaga swadaya masyarakat" (LSM)-has been popularized by the
 
press and the supportive Minister for Population and the Environment. NGO
 
activities are discussed frequently in the newspapers, in increasing numbers
 
of environmentally related articles.
 

4.
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Many NGOs have grown rapidly in the past five years, in terms of both
 

WALHI, for example, has grown from a tiny secretariat
quality and quantity. 

with a staff of three to an internationally recognized organization with a
 

staff of about 20. Other NGOs provide specific success stories of local,
 

direct efforts for environmental improvement. IMPALA helped an East Java
 
Panca Bakti Foundation in
village to install a clean water supply system. 


Jakarta has assisted semi-legal squatters settlements to relocate properly
 

after they were evicted for the construction of a new highway. The
 

Volunteer Network for Pollution Control, SKREPP, intervened for a West Java
 

community suffering from air and water contamination from a local factory,
 

and succeeded in forcing government action and clean-up efforts.
 

NGO leaders hnve grasped the need for human resource development,
 

recognizing that people are their most basic resource for the movement.
 

They developed suitable training programs (nature conservation,
 

environmental impact analysis, management), and trained hundreds of youths,
 

full-time activists, and volunteers. Training, seminars, and workshops have
 

been successful and effective stimulators of support and action, in part
 

because they are one area in which Indonesian NGO staff can utilize their
 

natural talents for public speaking, sharing of experiences, and communal
 

learning.
 

Nationally, the strength of environmental NGOs has been recognized in
 

They were requested to provide testimony to the Indonesian
several ways. 

That the government requires the registration of NGOs implies
Parliament. 


it recognizes their potential for mobilizing public support and attention,
 

and desires to direct it. Some Jakarta-based NGOs maintain dialogue with
 

the Ministers of Forestry, Environment, Transmigration, and others. The
 

national government takes NGOs seriously, and this attitude is spreading to
 

the provinces as well.
 

Internationally, many NGOs are represented and respected in NGO
 

networks such as the Environmental Liaison Centre, Pesticide Action Network,
 
U.S. and European NGOs frequently
and the Rainforest Action Network. 


request information from Indonesian NGOs for campaigns on tropical forests,
 
SKEPHI
indigenous peoples, and other issues of common concern. 


representatives have attended U.S. NGO conferences and given testimony 
at a
 

U.S. congressional hearing on tropical forests and transmigration.
 

Probably the movement's greatest strength and most unique
 

characteristic is the ability of its leaders to generate support and
 

The diverse interests, motives, and methods
cooperation from all sectors. 

of NGOs, university study centers, the private sector, government
 

The movement
ministries, and individuals often merge into joint workshops. 


might never have developed to its current healthy level were it not for the
 

ability of its NGO leaders to negotiate compromises and seek support from
 

outside the NGO movement itself.
 

Two areas of specific NGO support and cooperation are worthy of mention
 

First, NGOs rely on the expertise and information of the
here. 

environmental studies centers, located at major universities, to supplement
 

The centers and NGOs have cooperated on
their own practical experience. 
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innumerable occasions to host environmental training courses 
and workshops,
 

Many of these centers' staff are strong advocates
and at times, research. 

of NGO efforts, which they see as representing a 

practical and humanitarian
 

arm of their own interests. Second, the private sector is often brought in
 

to support NGOs through providing funding or facilities. 
A good example of
 

this support is the Friends of the Environment, a coalition 
of businessmen
 

who have established a trust fund for environmental 
activities.
 

1.5.2 NGO Shortcomings
 

Although the Indonesian NGOs have exhibited remarkable 
growth and have
 

taken their place in the domestic and international 
scene, they have many
 

The most obvious is what appears to be
 weaknesses from a donor's viewpoint. 

a lack of professionalism and experience among the 

NGOs in their dealings
 
Even LP3ES, WALHI, and other major
with donor and international agencies. 


NGOs are the subject of complaints from donors on poor 
proposals, tardy or
 

inaccurate reporting, and for not maintaining schedules. 
Because they are
 

few in number, these prominent NGOs often become 
overburdened with funding
 

requirements and projects which limit their effectiveness 
for any single
 

The organizations may also feel
 project, and over-stress their resources. 

that donor requirements are unimportant red tape, just obstacles 

to
 

performing good works, and thus delegate them to last 
priority.
 

Many of the smaller and mid-size NGOs which are emerging 
as potentially
 

effective agents for donor funding still lack resources 
or sufficient
 

The
 
project maaagement skills to enable them to maintain desired 

standards. 


small networks such as KRAPP, SKEPHI and some outer 
island development
 

Although they usually have appropriate dedication,
 groups are examples. 

these groups still require supervision and assistance 

in management from the
 

donor or a liaison NGO.
 

On the lowest level, the grass-roots NGOs lack all capacity 
to handle
 

the amounts of funding from large international donors 
such as USAID. They
 

are almost always reached through intermediaries such 
as Bina Desa or
 

They are not a target of international donors, but 
of domestic NGOs
 

WALHI. 

aiming to strengthen the development of the environmental movement 

and to
 

reach a lower stratum of society.
 

The constraints and weaknesses of many NGOs effectively 
limit the
 

actual number of organizations that might meet international 
donors'
 

criteria to perhaps fifty to seventy of the organizations 
listed in WALHI's
 

data base. In practice, donors tend to return to a handful of NGOs 
which
 

This natural
 
they have cultivated (and vice versa) over the years. 


tendency, along with other characteristics of 
developing NGOs mentioned
 

above, means that a handful of big organizations carry 
most of the burden of
 

For this reason, and
 
donor funding and liaison among NGOs and donors. 


because even large groups sometimes lack managerial 
and organizational
 

skills, they are often overstressed and can act 
in a sometimes
 

unprofessional manner.
 

In addition to management problems, most NGOs also 
have shortcomings in
 

conducting true and applied research and data collection 
activities because
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Also, by their very nature,
of limited equipment, experience and know-how. 

NGOs are more inclined to direct action than academic research.
 

NGOs in general also do not yet document their experiences through
 

their own articles, reports, and publications, relying instead on contacts
 

in the media. This latter shortcominghas contributed to difficulties in
 

evaluating the progress of the movement, through sheer lack of data and
 

written descriptions. Often, the most successful and effective NGOs are the
 

known because they do not take the time to promote themselves.
leas 


1.5.3 Summary
 

The Indonesian environmental movement is a force to be reckoned with.
 

Their shortcomings are mostly due to inexperience and lack of training, both
 

of which can be overcome. Sometimes their differences with donors are a
 
matter of perception of issues and different priorities which can be
 

discussed and resulved. Their obvious, recognized strengths and the
 

potential for good they offer can be further enhanced with appropriate
 
assistance.
 

2. USAID AND NGOS
 

Indonesian NGOs pride themselves on their flexibility and'efficiency in
 

reaching the poorest people and dealing with environmental crises using
 

limited resources. Because of their effectiveness, low-cost approaches, and
 
other strengths discussed above, they have carved out a niche for themselves
 

For USAID, NGOs offer many advantages in
in the development arena. 

developing and implementing a Mission environmental program. Past
 

Not only
experiences in the USAID/Indonesia Mission support this optimism. 


do NGOs share USAID's goal of improving the conditions of the rural poor
 

through Improving the environment and increasing income and general welfare,
 
1 those who suffer most from environmental
but the NGOs also reac


degradation, and do 6o relatively efficiently. Because NGOs are directing
 

their resources to the Outer Islands, where some of the poorest sectors of
 

society are to be found, there is extra incentive for USAID to collaborate
 

with them. In addition, USAID cooperation with NGOs would support a growing
 

sector of society which offers youth an option for employment and growth
 

other than in the private, civil service, or academic sectors.
 

This section presents discussions of previous and current NGO
 

involvement with USAID and the constraints and prospects for their future
 
Last, a promising area for AID
participation ii AID-funded activities. 


involvement with Indonesian environmental NGOs is discussed: biologica7
 

diversity.
 

2.1 CURRENT USAID ASSISTANCE TO NGOS
 

The main channel for USAID assistance to Indonesian NGOs has been the
 

Office of Voluntary and Humanitarian Programs (VHP) in the USAID/Indonesia
 

Mission. Since 1984, UHP has directed about $227,500 to several groups
 

working in the environment, mainly through WALHI, which is the only
 
environmental group registered with the office (the others are community
 



WALHI leaders have been paricularly grateful for.i
development agencies). 

VHP support, despite their dismay (shared by their colleagues) over 

some of
 

AID's regulations.
 

VHP has funded some very good NGO projects, most of which have been
 

channeled through WALHI to several implementing NGOs. These include
 

wildlife conservation and enterprise development (a feasibility 
study of
 

crocodile and butterfly ranching in Irian Jaya with the World Wildlife
 

block grant to WALHI to support the environmental
Fund), the provision of a 

and research activities of smaller NGOs, a mobile-unit nature
development 

conservation education program for urban youth with the Green Indonesia
 

Foundation (YIH), and recently, general assistance for a forest information
 

center with SKEPHI.
 

These and several other projects, some still pending approval for FY
 
to NGOs which are not registered
1987/88, have been channeled through WALI 


TA.s is because until
with USAID and cannot directly receive USAID funds. 


now, many NGOs have had difficulty in meeting USAID's requirements for
 

registration and on-going project implementation, mostly financial
 

accountability and management.
 

Several NGOs have also cooperated with the Development Studies Project
 

(DSP) of the Employment and Enterprise Development Office (EED) to conduct a
 

series of workshops on the development of biogas technologies (1984-1985).
 

Since then, there has been no specific further collaboration with this
 

office.
 

Less commonly, NGOs have collaborated with other USAID offices and
 

For example, LP3ES, a major community development NGO in
large projects. 

Jakarta, provided valuable community organizational assistance to the Small
 

Scale Irrigation Management project, but was criticized for
 
The Yayasan Kusumn Bhuana (YKB), a family planning
unprofessionalism. 


group, has been fairly successful in working with the Office of Population
 

and Health (OPH), but it has also been criticized for management
 

shortcomings.
 

Fiaally, at one time, the USAID/Indonesia Mission Environmental Officez
 

was fairly active in meeting with NGOs, sharing information, and informing
 
Since then, the level of
NGOs and USAID about their respective programs. 


interaction has varied according to the interest and time of the individual
 
filling this position.
 

2.2 CONSTRAINTS AND PROSPECTS FOR FUTURE USAID/NGO ACTIVITIES
 

Prospects for expanding current levels of assistance to environmental
 

NGOs through the VHP office are not good unless the UHP program receives
 

more funding and can register some of the very capable environmental NGOs
 
VHP's current allocation
who so far have been reached only through WALHI. 


is so limited, however, that even those groups already registered with 
the
 

office are competing for a decreasing pot of funds. Exacerbating this
 

problem, VHP will face an almost insurmountable difficulty in registering
 

new (to VHP) NGOs because of the office's limited staff time for 
managing
 



5-14
 

NGO projects, not to mention the increased competition this would imply. If
 
VHP were to receive increased funding, it would likely need some additional
 

staff (even part-time or short-term) and/or some of its time-consuming
 
project management procedures could be streamlined to relieve some of the
 
administrative burden of both the office and NGOs (for example, as has been
 
proposed, translating financial reporting forms for ease of use or
 
developing oral reporting systems). In the meantime, the VHP Office is also
 
hampered by a CDSS that emphasizes increasing rural incomes and employment,
 

not sustainable development, thus limiting the openings for environmental
 
projects. It thus follows that a CDSS which recognizes environmental
 
concerns will allow VHP to be even more flexible in project selection.
 

NGOs are becoming more sophisticated and capable of meeting AID's
 
financial accountability requirements. Thus far, WALHI has been willing to
 
serve as their intermediary, a time-consuming position of responsibility
 
which has led to some bad feelings and misunderstanding about WALHI's
 
intentions. Some groups have misinterpreted WALHI's intermediary role as a
 

move to gain control over smaller NGOs. WALHI tries to maintain dialogue
 
with these groups, and does not take a commission in an effort to minimize
 

further misunderstanding. Some organizations, such as the Green Indonesian
 
Foundation or SKEPHI, may be able to register themselves in one to two
 
years, while WtLHI will require less attention from the VHP staff. NGOs
 
generally feel that it is important to distribute the USAID registration and
 

funding connection to other NGOs than WALHI, for the political and morale
 
reasons mentioned above. Thus, hopefully, AID management support could
 
eventually be expanded to enable the office to work directly with more
 
environmental NGOs. Also, VHP has taken positive steps to meet NGOs' needs,
 
such as setting priorities on Outer Islands NGOs and suggesting that certain
 
procedures be simplified, as laid out in the last project paper amendment
 

for the PVO Co-Financing project (Amendment 1, October 1985).
 

An alternative to working through WALHI or adding staff to handle more
 
registered groups would be to arrange for a U.S. environmental NGO to act as
 
a liaison. The U.S. NGO would handle a block grant similar to the Asia
 

Foundation/Jakarta grant of recent years, although it would be sector
 

specific (environmental) and possibly further defined as region-specific to
 
aid in monitoring and evaluation. A U.S. NGO obviously would relieve many
 
burdens on, and concerns of, AID for proper record keeping and reporting.
 

One disadvantage of this approach would be that U.S. NGOs charge a
 
significant overhead, thus decreasing the funds available for projects.
 

Another possibility is channeling PL 480 funds to NGOs through the
 
Indonesian government. This would be a less efficient and cost-effective
 
approach than dealing directly with NGOs, but it would serve as an avenue
 
for developing communication and collaboration between NGOs and the GOI.
 

This latter alternative might be considered for the long term in USAID-GOI
 
discussions.
 

Because the EED office is research-oriented, it is not often an obvious
 

potential partner for NGOs. In the DSP project, the cooperation between
 
NGOs and the office was a unique compromise for the EED office. However, as
 

more NGOs become interested in research and action research, in areas such
 
as agro-ecology/forestry and biological diversity, this office may again
 



be a partner to NGOs. Also,.because some of the larger Indonesian
 

environmental organizations are now branching into entrepreneurial and
 

income-generating activities, new areas of cooperation may arise with 
EED as
 

well.
 

The potential for environmental NGOs to pursue arrangements similar to
 

those of YKB and LP3ES with other Mission offices will depend on the type of
 

environmental activities undertaken in coming years and the interest of
 

other participant agencies (e.g., the GOI) to involve NGOs in their
 

projects, for example, as community organizers or in undertaking
 
AID's provision of institutional
environmental impact assessments. 


development support, technical assistance, or the inclusion of NGOs in
 

regional projects and workshops will increase their visibility and
 

facilitate their participation in projects with the GOI and other agencies.
 

Technical assistance to NGOs for project management would be a particularly
 

effective investment for USAID because it would enable NGOs to more
 

effectively contribute their unique community organization and other skills
 

to USAID projects.
 

Finally, while the Mission environmental officer (MEO) position in
 

USAID exists primarily to fulfill an internal function, past experience has
 

proven that an officer with an open approach and sufficient energy and time
 

can be a great asset to NGO-USAID relations and can facilitate the valuable
 

exchange of information between the two. This relationship has not been
 

continued to the same extent as in previous years, and some groups have felt
 

the loss. NGOs, at least, hope that the level of communication and
 

assistance can be reintensified for their and USAID's mutual benefit. The
 

USAID MEO could facilitate, for example, the development of new roles for
 

NGOs in USAID projects or the participation of NGOs in USAID seminars and
 

workshops, and vice versa.
 

2.3 NGOS AND THE BIOLOGICAL DIVERSITY ISSUE
 

A recent increase in Indonesian NGO activities focusing on this new
 
The Group of Ten, WALHI, and Trubus.magazine
issue have been encouraging. 


Workshop on Community Participation in Germ Plasm Conservation in
held a 

NGOs attended a seminar hosted by
February 1987, the first of its sort. 
 WALHI
scientists from the National Institute of Biology on the same issue. 


has recently submitted a proposal to the VHP Office for a Southeast 
Asia
 

regional workshop on germ plasm conservation, agriculture, and biotechnology
 

for late 1987; this group is also pursuing additional funding elsewhere.
 

There are many interested and qualified NGOs and individuals anxious 
to get
 

In fact, one result of the February
biological diversity projects underway. 

worksbop was the formation of a small network for seed and germ plasm
 

conservation which is interested in joining up with the international 
Seeds
 

Now is the time to develop this issue, and particularly the
Action Network. 

human resources necessary to address it, so as not to los? momentum built up
 

Indonesian NGOs are aware of the international concern on this
this year. 

issue and would like to design projects or develop existing projects to
 

address the problems in maintaining Indonesia's biological diversity. To do
 

this, they need and desire donor assistance.
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Three related scenarios are proposed here for USAID to become active ir
 

this area and to utilize funds mandated by Congress for the biological
 
diversity sector. The common goal underlying these scenarios is to identify
 
specific groups and appropriate projects and to develop a working
 
arrangement with NGOs for the next one to two years, in which NGOs would
 
receive USAID funding for activities relating to this issue. A short-term
 
consultancy is proposed here to develop the possibilities for AID assistance.
 

In the first scenario, WALHI would act as program coordinator for a
 
package of NGO activities (projects, publications, etc.). This scenario
 
would take advantage of WALHI's existing good relations and experience with
 

donors and especially the VHP office, which has expressed an interest in
 
supporting activities in the field of biological diversity. WALHI's role
 
would be to channel funds to eight to ten individual NGO projects, to
 
monitor and report on funds and projects, to facilitate training and
 
technical assistance, to coordinate among individual NGOs for joint
 
activities, and to provide other liaison and support. Initially, the
 
consultant would be required to work closely with individual NGOs to develop
 
their project ideas, while facilitating agreement among WALHI, the NGOs and
 

the donor (ifnot VHP, then a U.S. NGO) as to types of projects, amounts of
 

funding, training and development needs, and details of overall program
 
management. A joint two to three year proposal concept would be the
 
outcome; this proposal would then be refined by the NGOs themselves. This
 
scenario (and proposal) would likely include special support for the
 
existing skeleton network for germ plasm conservation, to develop its
 
capacity to take over aspects of the program management from WALHI over the
 
two or three year period. This option seems the most natural arrangement
 
because it coincides with WALHI's role as an NGO developer and liaison, and
 
meets the needs of NGOs which are not yet financially or administratively
 
secure.
 

The second scenario would be similar to the first, but would account
 

for WALHI not being able to manage a large project due to previous
 
commitments. In this case, the program would be developed with one or two
 

NGOs other than or in addition to WALHi (such as the Group of Ten or YPMD).
 
These NGOs would share the project between them, channeling funds to
 
different NGOs and jointly serving as a "steering committee." This might be
 
a cumbersome option if several NGOs were involved in project management.
 
However, currently, no single environmental NGO has the capacity or the
 
breadth of focus which WALHI has, or whose mandate and size would allow it
 

to operate a broad range of biological diversity activities. The program
 
scope would thus have to be tailored according to specific coordinating
 
group(s) mandates.
 

The third scenario would not make use of any intermediary Indonesian
 

NGO. Programs would be developed directly with individual NGOs for funding
 
by VHP, a U.S. NGO %or a combination of the two. The consultant would help
 

NGOs to develop proposals, act as liaison with the donor, and identify
 
institutional development needs. The consultant would most likely return
 

for follow-on consultation and monitoring. The germ plasm network would be
 
a major focus of attention, as it would be expected to handle many functions
 
of coordination.
 



Some advantages of each scenario are fairly well defined. In the first
 
and second, USAID, the U.S. intermediary NGO, and the consultant would all
 
benefit from working through WALHI or another capable liaison. Accounting,
 
reporting, communications, logistics and other concerns would be eased for
 
all project participants. Unfortunately, these tasks would probably burden
 
an already busy organization, and WALHI would prefer that its role be
 
minimized (the second option). The third option would be less marketable to
 
donors who are already familiar with WALHI and might be hesitant to work
 
with unfamiliar groups. Thus, this option would make the consultant's job

of providing assistance and support more difficult. The greatest
 
disadvantage to this option is that USAID and other donors do not want to
 
add to their workload by working directly with many small groups and it
 
would be very difficult to monitor them adequately. This problem could
 
preclude the implementation of this option, even though it would be a
 
valuable confidence-building exercise for groups accustomed to accessing
 
donor agencies through WALHI. It could also provide extra incentive to
 
develop the new germ plasm group to serve as secretariat to enable NGOs to
 
share their experiences and help one another. In sum, the first option,
 
working through WALHI while developing a new biological diversity NGO, seems
 
the most acceptable.
 

Based on current NGO activities, AID might consider increasing NGO
 
involvement in its existing or future projects. Some promising project
 
areas in which NGOs are currently working on a small scale include:
 

o 	social forestry in Kalimantan,
 
0 community nurseries and seed banks,
 
o development of national park buffer zones,
 

national park development through wilderness tours (increased
 
revenue and maintenance),


o research in appropriate indigenous farming systems,
0 integrated marine and coastal zone habitat conservation and
 

fisheries development (e.g., mangroves),
0 apprenticeship of NGO staff (biologists) at university and
 
government collection and breeding agencies,


0 a newsletter and publications on biological diversity, and 
o national and regional networks for biological diversity.
 

During the consultancy, efforts should be made to integrate projects
 
involving NGOs with those of other donors. Such integration and
 
coordination would help to avoid an unnecessary overlap of activities.
 
Canadian NGOs are developing.a four to five year joint NGO program with the
 
Canadian International Development Agency, for example, while other donor
 
agencies have expressed a growing interest in working on environmental
 
issues with Indonesian NGOs.
 

3. CONCLUSIONS
 

USAID support for and cooperation with NGOs to date has been basically
 
limited to the VHP office. This support has been appreciated by the NGOs.
 
Meanwhile, limited funds, red tape and other restrictions are clearly ',

obstacles to collaboration. There is no simple, immediate solution zto the,,: 
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bureaucratic obstacles, many of which are necessary controls. However,
 
additional funds and alternative channels and means of support exist, and
 
can be further pursued to assist NGOs with their important work. With a
 
CDSS environmental mandate, and.if a more active environmental officer were
 
able to act as liaison with the environmental community and more funds were
 
available, there could be much more creative and beneficial cooperation
 
between NGOs and USAID.
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This annex contains a review of the USAID/Indonesia program from the
 
perspective of environmental and natural resources activities (Chapter 1),
 
AID's responsibilities and staffing in this area (Chapter 2), and donor
 
supported programs in environment and natural resources (Chapter 3).
 

1. ENVIRONMENTAL AND NATURAL RESOURCES ACTIVITIES
 
IN THE USAID/INDONESIA PORTFOLIO
 

The present USAID development program in Indonesia focuses on three
 
development goals: strengthening and diversifying food production,
 
improving primary health care and family planning, and expanding productive
 
off-farm employment. Two major strategies are employed by USAID to make
 
progress toward these goals: human resources development (e.g., training),
 
and institution building (e.g., improving an agency's research capabilities
 
or strengthening provincial offices). Research and demonstration projects
 
are also pursued in support of these two major strategies. These goals, as
 
well as USAID/Indonesia's program focus, are now being revised for the
 
upcoming CDSS to reflect the Mission's future priorities.
 

The USAID/Indonesia portfolio includes 31 active projects for FY 87; of
 
these, two are special activities and four are PL-480 activities. A summary
 
of how these projects relate to the environmental issues discussed in Annex
 
3 is provided in Table 1. This table displays the sectors in which each
 
Mission project focuses. It is clear from viewing this table that the
 
current portfolio contains many areas where a potentially significant
 
contribution can be made to address environmental and natural resources
 
issues relating to agriculture, industry, and health. Below, we discuss
 
projects that have a direct or indirect focus related to the environment or
 
natural resources.
 

The Office of Agriculture and Rural Development (ARD) has two projects
 
with a primary focus on natural resources management. The Upland
 
Agriculture and Conservation Project is designed to promote soil
 
conservation and raise farmers' incomes by improving farming systems,
 
technologies and management in upland watersheds. The Citanduy Project is 
designed to develop and implement a plan for watershed management. 

In addition, ARD carries out several projects that secondarily include
 
elements of natural resources management. The Agricultural Planning Project
 
supports the Ministry of Agriculture (MOA) in strengthening its planning
 
capabilities. Part of this support inclides assistance to the MOA to
 
develop environmental impact assessment procedures. The Secondary Food
 
Crops Development Project has sustainable production of secondary food crops
 
as its ultimate goal. The Fisheries Research and Development Project is
 
designed to improve research capabilities in fisheries production and
 
marketing. The Small Scale Irrigation Management Project includes an effort
 
to develop the ability in the Ministry of Public Works to conduct
 
environmental impact assessments on small-scale irrigation projects.
 

A0
 



Table 1. Summary of Current. USID/Indonesia Projecti 

T I I Sector 	Focus I- IT 
I I LOP IXg-i i I i I I l I 

P r o j e c t I Pro- I Fundinglri- IFo- Ila- I Fi-I Set-I lInfra I Wa- I"I 
I ject I (ml- Icul-Ires-Idus-Ishe-I tle-I He- Istruc-I ter I Project Description -

I ---- I Number lions)ltureiltry Itry iresiments alth ture lahedsl _,I 1 1 I I 1 -III,1 
I Agriculture/Rural Development I II I I II I I I[
II II 
I Sumatra Agricultural Research* [ 0263 I 9.5 I 1 I Construction and renovation of research facilities -
I Provincial Area Development Program I 0264& I 59.1 1 I. 1 Help and train provincial govt'a to Identify, plan, I 

I & II 1 0276 I 1 I and implement rural development programs. I
II 	 I 

Citanduy II I 0281 18.85 2 2 1 Plan & implement a watershed management program. I
 
Applied Agricultural Research 0302 I 33.0 I 1 Support administration & management of ag. research I


I I I I I I I I I Ifacilities established earlier in project. I
 
Secondary Food Crop Development 0304 7.4 I'1 I I I Increase production and marketing of selected I
 

I I I [I J I I I I asecondary food crops. I
 
Upland Agriculture & Conservation 0311 18.9 I 1,I I 1 Improve farming systems, technologies, and manage- I
 

|II. . I I; I: I I I nment in upland watersheds. I
 
Agricultural Planning 0342 9.0. I1 -I 'I I I I I I I Provide for special agricultural policy studies, I
I I I I I I I planning & analysis trafning, & data processing. I
 
Small Scale Irrigation Management 0347 50.0 I I I 1 I"I"Improve irrig. technology, strengthen provincial Mn.I

II I I I of Public Works mgmt, & execute pilot projects. I 
Fisheries Research and Development I 0352 I 7.1051 I I- I I I I I I Improve research capabilities in fisheries produc- I

I T A I I I tion and marketing. I " 
Population and Health I I I I I I . 

I I II I III I 
Expanded Program in Immunization* I 0253 I 12.7 1 I1 I I 1IImmunizaticn, development of local vaccine produc- I

I I I I tion, and epidemiological surveys. I 
v- Expanded village family planning service. .Family Planning Lev. & Services I* I 0270 [ 27.92I I I I I 1I I 


Health Trg., Research & Development 1 0273 I 13.9-- 1 I1 I I 1 I I I Assist GOI to manage ORT program.

Vilage F.P./Hother-Child Welfare 0305. I 14.0 I. I I I I 2 I-1 I0 1 Integrate health & nutrition activities with I 
o h eI 	 3 I . I I I- I I I Ivillage family planning network. 

Health Improvement 1 0325 I . I"Comprehensive1 1 1 _II Upgrade health services in 3 provinces by increasing

Program Province Specific I I I I I I I number of paramedical personnel and provincial


I . V I I I I- I I I management capabilities.

Timor Malaria Control* I 0326 I 3.6 1 ''1 : I 1I 1 Spray homes and treat with antimalarial drugs.

Family Planning Dev. & Services II 1 0327.. I 23.4 I 1 1 I I 1 Expand village family planniog services and


II , | " I I I I I I I I Idevelop urban family planning programs.

Faculties of Public Health I 0348. - 9.0 1I I1 . 1 1 I I 1 Strengthen public health training programs at
I + I • I I I .I I + I I I Iselected universities.
II:: I 'I.1 I. I - l
 
Employment & Enterprise Development : I 'II I I I I
II I I1 I. I- I'1 I-- I1I1I 
Private Sector Development 1.0329 I 9.6 I 2 I , 1 I - I I Facilitate Investment in and development of agri- I 

. -I .- I I I, I I I I business and light manufacturing. 
Development Studies 1 0340 112.0 . I I 1 1 1I I I Encourage O1 analysis of trade, employment and I 

I > I I I I I I I I industrial politcy issues.I 
Financial Institutions Development 1 0341 1 .28.5 I 21 I 1 - I I I Assist village-based financial institution to 

I II I 'II extend credit to small-scale entrepreneurs. : 
Private Sector Management Dev. 	 10345 I 4.0 I I I 1 I - I I I"I"I Expand capacity for 0O1 production of private sector

SI l I I I -I I,!I I I business managers. I _ __ _ _ _ I____ II _ I l'.! -l 	: I !. •i I 



II r-	1 I,LOPIAg-II Ii Sector FocusI I I I I I	 T 

P 
 Pro- FundingIri- IFo- Iun- I FI-I Set-I 
 llnfra I Wa- I
L.Pro 
 ....: I -ject (oil- lcul-Ires-Idus-Ishe-I tle-I He- Istruc-I ter I Project Description
I-I 	 Number lons)ItureiltryItr IrieslmentsI aithl 
ture Iehedsl _ 

lducation & Human Resource Develop.-I I II I I 	 : ..
 

Western Universities Agr. Ed. 	 I 0297 '1 21.85 I 1
II I 

I Strengthen faculties of agriculture through advancedl|::IIdegree 
 training, equipment and supplies, andInfo- .1 |e rI 	 I I I I I9.II 	 I Iexchange network. - I:
I 	General Participant Training 0328 I91 I
 
Educational Policy & Planning I 0344 I 60.5 

Provide training in dev. & huluan resources planning* I
I 1 I 1 1 Provide training and data management 	equipment for I1 I I - I I 	 I I I I Iimprovement of education policy and planning.
I Special Activities 	 I I III"I.I 
 I
 
I PUSPIPTEK Energy Research Lab. 
 I 0333 V 12.25 A' I I 	 I I I I 1PVO Co-Financing II 	

1 Provide equipment and training for energy research. I1 0336 I 26.25. 1 1 1 1 I I 	 I A I I I Improve local development efforts.
I ... I I I 	 I I I IPL-480 	 II 	-I l I . . I I I I I.. : I-. '. l "I :T I: I- I II II II	 
I-

Title 	 lPL-480 I 30.0 I 1 I2 ' 2 I I I I 1 I I In FY 86: road improvements, construction of medium-I II 	 I& small irrigation, development of swampy land,
I I I 	 VI Idevelopment of agribusiness, & agric. training. I 
Title II: cLUSA Cooperative. 	 IPL-480 I 4.472 I-2 I I 1 V I I I I 	Improve capacity &agribusiness cooperatives by II" 
 :-. .... I 5"-I I 'I II""- . "- ,. : '-	

I Isupplying equipment, vehicles, buildings, credit, II. - - I I Isalaries, and travel expenses.Title I1: Catholic Rellef Services- IPL-480 I 2.940 I I 'I I I 	 I
I 1 2 II"." l:I I I 	 1 Develop food and nutrition programs, mother/child II I:I .-	 IIhealth programs, and provide food for work done on. I,I . . I I. I I"r I I IIcommunity development projects.Title 11: Church World Services IPL-480 I 1, I I I 1 	

I 
II. 	 II II I * I I I I IIMother-child health and food for work programs. I-I 

V I I I IL 1 1 1 1 1 I 1 
A .I I I 1 V I
Il"' I I I I . I -I: I
I.~ .I-:.I . 

I I ,I i I I I I . I. : I • I. I 

Source: Data provided in USAID Indonesia, January 1987. 

* Project Completion Date-scheduled 	for. December1987.or earlier. 

1 - primary focus 
2 - secondary focus 

http:December1987.or
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The Office of Population and Health has several projects that involve
 
either vector control or family planning services. These projects address
 
environmental and natural resources issues at a macro level. They include
 
the Timor Malaria Control Project, Family Planning Development and
 
Services I, Village Family Planning/Mother Child Welfare, and Family
 
Planning Development and Services II. These projects are designed tu
 
improve the quality of life of Indonesians. Changes in fertility and
 
mortality in the human population have a direct bearing on the demands
 
placed on other natural resources.
 

The family planning program is considered to be one of the most
 
critically needed ways to address environmental degradation. This is being
 
done by reducing the population growth rate, thereby reducing the growth in
 
pressure to exploit resources with practices that degrade the environment.
 
The Timor Malaria Control Project, however, includes mosquito control
 
through the spraying of DDT. It is hoped that DDT supplies and application
 
are being carefully monitored to prevent diversions for widespread
 
agricultural application which could contribute to poisoning, food chain
 
contamination, pest resistance, and human health problems.
 

A project slated for FY 87, the Agricultural and Rural Sector Support
 
Project under the Employment and Enterprise Development, Agriculture and
 
Rural Development, and Program and Project Support offices, has an element
 
that provides financial assistance to the GOI to reduce pesticide subsidies
 
and promote integrated pest management.
 

The Office of Voluntary and Humanitarian Programs, under its Special
 
Activities PVO Co-Financing II project, has provided four grants to
 
Indonesian non-governmental organizations. A block grant was offered to
 
WALHI (the Indonesian Environmental Forum) in support of environmental
 
activities by member organizations; a graDt in support of environmental
 
education activities was provided to the Green Indonesia Foundation; a
 
Wildlife Conservation Enterprise Development study of crocodile and
 
butterfly species in Irian Jaya was funded in association with World
 
Wildlife Fund International; and funding was provided to the Volunteer
 
Network on Forest Conservation to establish a forestry information center.
 

In addition, AID/Washington's central funds support five projects with
 
natural resources management activities in Indonesia (Tropical Soils, Small
 
Ruminants, Pond Dynamics, Environmental Planning and Management, and Natural
 
Disaster Management). Through the ASEAN portfolio, AID regional funds
 
support three projects with natural resources management activities in
 
Indonesia (Watershed Management, Living Coastal Resources Management, and
 
Energy Cooperation in Development). Other centrally or regionally funded
 
environmental or natural resources management projects are available for
 
activities in Indonesia (e.g., Regional Environmental Activities, Water and
 
Sanitation for Health, and Coastal Resources Management) but currently do
 
not have an Indonesian venue.
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2.AD'S ENVIRONMENTAL AND NATURAL.RESOURCES RESPONSIBILITIES
 

2.1 LEGISWA V REg nMES 

As the result of litigation brought against the Agency in 1975, AID is
 
under a court order to implement a program to assure that the projects it
 
finances are environmentally sound. In 1976, AID issued 22 CFR 216, "AID
 
Environmental Procedures," which established procedures so that decision
 
makers could be informed of the environmental impacts of proposed projects.
 
22 CFR 216 pro rides criteria for determining the need for an environmental
 
impact assessment, gives specific guidance on general application and
 
application to rare and endangered species, outlines the environmental
 
impact assessment process, and establishes reporting requirements. Congress
 
and the U.S. environmental organizations have interpreted the scope of the
 
current AID environmental regulations to include the evaluation of potential
 
effects on the b'o-physical environment as well as on traditional cultures
 
and their lifest les.
 

Congress hasbegun to request that AID provide status reports on the
 
preparation of en,\iromuental studies and submit, for staff review,
 
environmental doci'mentation prepared for individual projects. Congress is
 
especially intereS'ted in projects that involve support for dams, industry,
 
irrigation, penetration roads, port facilities, power generation and water
 
resources developme nt.
 

A list of the \Congressional directives and agency procedures to address
 
environmental and nitural resources concerns is found in Table 2. Congress
 
has passed a series of mandates authorizing AID to conduct proactive work in
 
environment and natural resources, tropical forestry (Section 2.1.1) and
 
biological diversity (Section 2.1.2). It has requested that annual reports
 
and presentations be Iprovided to Congress concerning AID activities to
 
support these mandatos. In addition, Congress has extended the principle of
 
the review of projects to assure environmental soundness to include those
 
projects supported by1 multilateral development banks (Section 2.1.3).
 

2.1.1 Legislative Ma!adate for Tropical Forestry
 

In the past sever1al years, the U.S. Congress has been placed under
 
considerable pressure'from domestic environmental groups concerned with the
 
current rate of harveiting and conversion of tropical forests to non-forest
 
lands. In response, (Iongress passed the 1986 amendment to the Foreign
 
Assistance Act. The amendment required that increased attention be given to
 
the conservation and mianagement of tropical forests in U.S. foreign
 
assistance programs. The current tropical forestry legislation instructs
 
AID to:
 

0 give higher pr~ority to the conservation and sustained management of
 

tropical forests by conserving forest lands not yet degraded and
 
increasing production from lands already cleared (e.g..
 
reforestation a~ad afforestation);
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Table 2. Agency Procedures and Congressional Directives in Support of
 
Environment and Natural Resources Activities as an Element of
 
Economic Development Programs
 

1970 National Environmental Policy Act (NEPA)
 
1976 AID issued 22 CFR 216, "AID Environmental Procedures" 
1976 AID prepared a Programmatic Environmental Impact Statement on
 

Pesticide Use
 
1978 Congress passed Foreign Assistance Act, Section 118, "Environment and
 

Natural Resources"
 
1979 Executive Order No. 12114, "Environmental Effects Abroad of Major
 

Federal Actions"
 
1979 Congress established annual hearings on the AID Environment and
 

Natural Resources Program
 
1980 Revision of 22 CFR 216, "AID Environmental Procedures" (includes
 

requirement for Scoping Sessions)
 
1983 AID issued "Environment and Natural Resources Aspects of Development
 

Assistance," Policy Determination PD-6
 
1983 Congress passed Foreign Assistance Act, Section 119, "Biological
 

Diversity"
 
1985 House Joint Resolution 465: 1) Established a requirement for U.S.
 

Government environmental review of proposed multilateral development
 
bank projects; and 2) directed U.S. executive directors of
 
multilateral development banks to promote the expansion of lending in
 
the area of environment and natural resources
 

1986 	 Congress passed Foreign Assistance Act, Section 118 (Revised),
 
"Tropical Forests," and renumbered original Section 118 as 117. This
 
Section also requires AID to prepare country-specific reviews of
 
tropical forestry issues
 

1986 Congress passed a $5 million earmark for biological diversity and
 
required AID to prepare country status reports on biological diversity
 

1986 Congress passed legislation which requires AID to establish a
 
Committee on Health and Environment to review what actions the Agency
 
should take to improve the management of industrial pollution,
 
industrial health and safety, pesticides, and hazardous and toxic
 
substances in developing countries
 

1986 	 House Joint Resolution 738 - Established: 1) a formal requirement for 
AID to review, on behalf of the U.S. Government, environmental 
aspects of proposed multilateral development bank projects; and 
2) preparation of an early warning list for Congressional and public
 
use on a quarterly basis
 

1987 	 Congress directed the Office of Technology Assessment to conduct a
 
review of AID and the World Bank to identify measures that should be
 
taken to promote environmentally sustainable technologies
 

1987 	 AID issued a revised Agricultural Policy which focuses on the
 
conservation of natural resources to protect the income base of rural
 
populations
 

1987 	 AID established an NGO Consultative Group on Sustainable Agriculture
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o improve cooperation and coordination among concerned organizations
 
with respect to tropical forest activities;
 

support projects that offer employment and income andthat provide
 

sustainable alternatives to shifting cultivation (e,.g., agroforestry);
 

emphasize training, institution buildin2 and research'that nromote
 
sustained use of tropical forestsi
 

conserve and manage watersheds and rehabilitate deforested lands; and
 

o coordinate public and private investment in the forestry sector.
 

In addition to the above programmatic provisions, the amendment
 
requires that each AID Mission's country development strategy statement
 
include an aisessment of the actions and plans necessary to meet these
 
requirements.
 

2.1.2 Biological Diversity
 

Many of the same activities that threaten biological diversity in
 
Indonesia also threaten the existence of the country's tropical rain
 
forests: the conversion of forests to agricultural lands through
 
transmigration and shifting cultivation, and the extensive logging of
 
primary rain forests. Acknowledging the critical nature of the problem,
 
Section 119, "Biological Diversity," of the 1986 Foreign Assistance Act
 
calls for AID to actively promote the protection and maintenance of wildlife
 
habitat and the development of sound wildlife management and plant
 
conservation programs. It also requires that AID report annually to
 
Congress on all actions taken to implement the provisions of Section 119.
 
Four separate foci or categories of action have been identified which meet
 
the requirements of Section 119:
 

0 protected areas management, including resource protection/
 

conservation activities such as parks or reserves, and antipoaching
 
activities;
 

0 special studies that help identify, catalog, or assess the biology,
 

ecology, or management of wild plants and animals;
 

o maintaining or enhancing renewable natural resources, managing
 

natural resources, or monitoring the quality of the environment
 
(e.g., air or water quality monitoring); and
 

0 	identification, collection, or assessment of genetic variation for
 
the improvement of agricultural, forestry, range and livestock
 
management, fisheries, medicinal knowledge, or similar scientific
 
knowledge or use of natural resources.
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2.1.3 Multilateral Development Banks' Project Monitoring
 

In 1986, Congress passed legislation requiring the AID Administrator to
 
monitor the development activities of the multilateral development banks
 
(MDB) and identify projects that may or are known to have significant
 
adverse environmental effects. A cable (State 347055, 5 Nov 86) has been
 
sent by the Bureau of Policy Planning and Coordination quoting the
 
provisions of the Foreign Assistance Act as amended by Congress. The
 
legislation requires the AID Administrator to instruct overseas Missions to
 
analyze the impacts of proposed MDB projects well in advance of their
 
approval. The analysis is to include: economic viability of the project;
 
adverse impacts on the environment, natural resources, and indigenous

peoples; and recommendations for mitigation measures. The Mission
 
Environmental Officer and Mission Donor Coordination Officer are responsible

for the coordination of reviews of proposed MDB projects as required under
 
this legislation.
 

2.2 MISSION ENVIRONMENTAL OFFICER
 

Responsibility for environmental matters, including the implementation
 
of 22 CFR 216, "AID Environmental Procedures," lies with the Environmental
 
Coordinator of the Bureau for Asia and the Near East. The Bureau
 
Environmental Coordinator has delegated responsibility for most
 
environmental determinations to a designated Mission Environmental Officer
 
(MEO) in the Jakarta Mission. The main functions of the MEO are to provide

advice as needed on projects with respect to potential environmental
 
considerations and to approve environmental analyses established by existing

AID regulations. The current MEO is the Chief Engineer who is assigned to
 
the Program and Project Support Office.
 

2.3 STAFFING IN NATURAL RESOURCESMANAGEMENT
 

The Mission now has one direct-hire foreign service officer with
 
p :ofessional training and experience in environment and natural resources
 
management. This individual currently serves as a project officer in the
 
Agricultural and Rural Development Office. In late 1987, the Mission
 
anticipates the arrival of a senior engineering advisor who holds a
 
doctorate in water resources engineering. The Office also has a rural
 
sociologist, who serves as a project officer/women in development officer,
 
who is knowledgeable about the social aspects of environment and natural
 
resources issues. Mission management has indicated (Jakarta 8108) that the
 
Agricultural and Rural Development Office is considering, subject to the
 
availability o. funds, recruiting a senior natural resources specialist
 
through either a personal services contract or a Joint Career Corps

assignment. This individual would provide specialized technical support to
 
the Mission and GOI, participate in project/program monitoring and
 
evaluation activities, and assist in the environmental review of MDB
 
projects. In addition, the Mission is reviewing the assignment of a
 
properly trained foreign service national employee to work on environment
 
and natural resources issues.
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3. DONOR SUPPORTED PROGRAMS IN ENVIRONMENT AND NATURAL RESOURCES 

3.1 INTERNATIONAL ECONOMIC ASSISTANCE TO INDONESIA 

Most official development assistance to Indonebia is provided by the
 
members of the Inter-Governmental Group on Indonesia (IGGI). The member
 
countries of this group include: Australia, Austria, Belgium, Canada,
 
France, Federal Republic of Germany, Italy, Japan, the Netherlands, New
 
Zealand, Spain, Switzerland, United Kingdom and the United States of
 
America. Multilateral members of the IGGI are the World Bank Group's
 
International Bank for Reconstruction and Development (IBRD), the Asian
 
Development Bank (ADB) and the United Nations Development Programme (UNDP).
 
The United Nations Children's Fund (UNICEF) is an observer. Indonesia also
 
has official development cooperation with the Commission of the European
 
Communities (EEC), Denmark, Finland, India, Norway, Saudi Arabia and
 
Sweden. It also obtains development assistance though participation in the
 
programs of the United Nations Economic and Social Commission for Asia and
 
the Pacific (ESCAP) and the Association of Southeast Asian Nations (ASEAN).
 
At least 43 inteinational non-governmental organizations (NGOs) also provide
 
development assistance to Indonesia.
 

According to information compiled by ihe United Nations Development
 
Programme in 1987, .the total externally financed concessional assistance to
 
Indonesia during 1986 was 3.365 billion US dollars. Capital assistance
 
projects accounted for approximately 89 percent of these funds while 11
 
percent was made available for technical assistance. Approximately 88
 
percent of all assistance to Indonesia in 1986 was funded by loans or a
 
combination of grants and loans. Non-governmental organizations provided
 
1.3 percent 0348 million) for prograws in 1986. A summary of technical and
 
capital assistance made available to Indonesia in 1986 is presented by
 
sector in Table 3.
 

3.2 DONOR ASSISTANCE FOR ENVIRONMENT AND NATURAL RESOURCES
 

A number of bilateral, multilateral and non-governmental organizations
 
actively support environment and natural resources activities in Indonesia.
 
Active donors in this area include the Asian Development Bank, Australia,
 
Belgium, Canada, Denmark, Federal Republic of Germany, Finland, France,
 
Italy, Netherlands, Japan, Switzerland, United Kingdom, United States,
 
United Nations Development Programme and the World Bank. Specialized
 
studies and technical support on the regional and national levels are
 
provided by United Nations technical organizations, especially the Food and
 
Agriculture Organization (FAO), United Nations International Children's Fund
 
(UNICEF) and the World Health Organization (WHO). Important non
governmental organization-funded programs are also supported by Biology
 
Tropical (Biotrop), CARE, National Cooperative Business Association (NCBA),
 
Ford Foundation, World Environment Center and World Wildlife Fund.
 

A review of information provided by the United Nations Development
 
Programme (1987), supplemented by information provided by variousdonor
 
organizations, were used to develop a preliminary analysis of donor support
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Table 3. 
Technical and Capital Assistance to Indonesia, 1986
 

- " ""Technical 
 Assistance 
 Capital Assistance
 
S cto r Hulti- b I
lilateral 
 NCO 
 Multi- 1 Bilateral --: 
 TOTAL
lateral 
 , I TOTAL lateral i I TOTAL I -

I Grant I Grant Loan CrlAn I Grant. I Loan I Grant Loan II1 * . I I-I I 
| 

- I 
General Development I 3,243 I 10,876 646 0 I 
Issues, Policy, & 

0 I 14,765 0 0 24,706 24,706 "I 39,471" " " ' I "II
Planning 
 I I " II I IINatural Resources 
 I 3,906 I 22,831 14,283 2,430 F 1,674 I 45,124 212,200 I16,853 187,456Agriculture, Forestry, I 23,229 i 35,200 - 616, 37,532 i 5,131 , 

416,509 I] 461,633
101,708 353,700 31,979 66,300& Fisheries 451,979 II 553,687"." 6 519.9 IIIndustry I 3,968, 17,952 5,325 0' 27,245 0Transport & I l,394' -22,022 30,637 400 

7,177 56,333 63,510 i 90,755I 1 54,453 1 354,500 0 626,121Communications I-" -." ... . 980,621 II 1,035,074 
International Trade & II 
Development Finance 

I 
I 

962 i 
-

290 
""I"II 

0 3,523 4,775 64,500 0 0 64.500 [ 69,275I+I I ]

Population i 1,814. 9,915 0 0Huan Settlements I 1,502 11,729 0 0I 3,833 0 0 5,335 432,400 17,700 0 0 II 11,729
Health I 11,454 16,741 466,841 II 472,17610,949 1,482

Education 

6,330 5,675 35,890 -0 I 138482 -38,697 . 52,179 II 88,069I 1,295 25,034 756. 7,997 1,380 1 36,462 1 87,100 I 0Employment i 1,664 4,358 0 2,100 
15,268 102,368 II 138,830

98 8,220 " 0 1 0 0Humanitarian Aid& I 3,253 345 0 8,2200 0 3,598 -01 0 a 0Relief 3,598
ISocial Conditions & I 2,757 879 0 3,400I 28,034 35,070 IEquity I I 
0 
. I

0 0 0 35,070 
Culture I 22'I 00 0 146 168Science & Technology - 838 - 211. - 0! 

0 I 4,302 2,0471 6,349 6,5170 I 2,613 3,662 0 I 0 0 I 0Unspecified/ ] . I . 
3,662I II46,829 301,034 ITo be determined I I 347,863" I I. . I II
 

GRANT I 61,301 I164,695 
 I 44,751 I 270,747 I 1 -138'322 . * 138,322 11 409,069. 

53,745
LON 1,504,400 ' 1,334,703 I 2,839,103 II 2,892,848 

6R..T3,712 I 63,712 I II 63,712 
TOTAL 1 388,2.-
 I.2,977,425 II 3,365,629 

Source:- United Nations Development Programme. 1987. 
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(other than that provided by USAID) for current and planned projects that
 

address the protection of the environment and the sustainable management of
 

natural resources. This information is summarized in Table 4 at the end of
 

this annex; however, given the incomplete nature of the data, this
 

information should be used to indicate trends in donor suppo'rt in this area
 

rather than a detailed analysis of expenditures.
 

It should be noted that these programs are complemented by significant
 

donor support for population studies and family planning activities which
 
serve to address the management of population growth. Population growth is
 

a critical factor in environment and natural resources isues in Indonesia,
 
but a review of donor support for the population and health sector is not
 
included in this analysis.
 

3.3 TRENDS IN DONOR SUPPORT
 

Donor-funded environment and natural resources programs support a wide
 
range of activities in the urban and rural areas of both the Inner and Outer
 
Islands of Indonesia. Investments in this area have increased significantly
 
over the last ten years and major new projects are planned by a number of
 
donors. Donor support for environment and natural resources programs is
 
summarized below and in Table 4 at the end of this section:
 

o Water supply, wastewater management and solid waste management
 

($415.4 million/61%)
 

o Forestry ($71.1 million/10%)
 

o Water.resources and watershed management ($87.5 million/13%)
 

o Other environment and natural resources programs ($110.1 million/16%)
 

The most pressing needs for additional donor assistance include:
 
general environment and natural resources policy and management,
 
agro-ecosystems development, forestry policy and management, biological
 
diversity, the management of hazardous and industrial pollutants, and
 
integrated pest management. Opportunities for the evaluation of
 
agro- cosystems as a land use management approach are being actively
 
investigated by some donors. Available information indicates that there is
 
also a need for international donor support for expanded programs in the
 

areas of indastrial health and safety, industrial emergency management, and.'.
 
the management of hazardous and toxic materials.
 

3;3.1 -Water Supply, Wastewater and Solid Waste Management
 

The majority of donor assistance in the environment and natural
 
resources area provides capital support, technical assistance, and training
 
to address issues of water supply, wastewater management, and solid waste
 
management in both urban and rural areas. These projects are focused on the
 
improvement of human environmental health and the protection of water
 
quality. Many are being supported as elements of the United
 
Nations-sponsored International Drinking Water and Sanitation Decade.
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Donor assistance in the area of water and waste management 
is dominated
 

by the Asian Development Bank ($132.0 million) and the Netherlands 
($179.6
 

million), with significant support being provided by 
Australia, Canada,
 

The emphasis on investment in
 Federal Republic of Germany and Switzerland. 


water and waste management in Indonesia is consistent 
with patterns observed
 

in many other nations at the economic development level of 
Indonesia and
 

Worldwide, governments have
 with comparable rates of rural-urban migration. 


made the provision of safe drinking water, the safe collection 
and disposal
 

of wastewater, and the management of solid waste their 
first priority in
 

environmental protection as a response to the linkages between 
these
 

investments and public health.
 

3.3.2 Forestry
 

Multilateral, bilateral and non-governmental donor organizations 
are
 

The largest

becoming increasingly active in the Indonesian forestry 

sector. 


donor is the Asian Development Bank which is funding a project 
to support
 

Canada, Finland and the
 reforestation in Kalimantan, Sulawesi, and Sumatra. 


Federal Republic of Germany are providing technical assistance 
and
 

supporting the development of training facilities in this 
sector, especially
 

Japan is funding small projects on tropical rain forest
in Kalimantan. 

research and improved logging practices. The Ford Foundation 

has supported
 

the development of highly innovative approaches to social forestry 
on a
 

The World Bank
 
demonstration basis in Kalimantan, Sulawesi and Irian Jaya. 


is now reviewing the feasibility of a major project in forestry 
which would
 

support forest policy, inventory, planning and management.
 

Water Resources and Watershed Management
3.3.3 


Water resources activities in Indonesia focus on the development 
of
 

regional management plans, with support being provided predominantly 
from
 

Watershed management activities are concentrated on Java
the Netherlands. 

and are supported by the Asian Development Bank, World Bank, 

Canada, Federal
 
The World Bank is preparing


Republic of Germany, the Netherlands and USAID. 


a major project which addresses forestry, watershed management, 
and national
 

parks development; and Canada is planning major projects in 
forestry and
 

coastal resources management.
 

3.3.4 Biological Diversity
 

Investments in the conservation of biological diversity are being 
made
 

primari.ly by international non-governmental organizations 
and selected minor
 

donors, most notably the Ford Foundation, International Union 
for the
 
A planned


Conservation of Nature, Biotrop, and the World Wildlife Fund. 


$5.0 million project by the World Bank will effectively double 
current
 

support in the conservation of biolgical diversity.
 

3.3.5 Other Environment and Natural Resources Programs
 

Donors are supporting additional activities in agro-ecosystems
 
integrated pest management;
research; coastal, marine and fishery resourceL 


natural resources inventory; and industrial pollution control. 
Many donors
 

http:primari.ly
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are also providing support for small-scale institutional 
development and
 

training activities; for example, Belgium will provide approximately
 

$600,000 for the development of the Environmental 
Studies Center at
 

Surabaya, and New Zealand will provide $300,000 for the 
National Parks
 

Cooperation Program.
 

3.3.6 Non-Governmental Organizations' Activities
 

In the area of environment and natural resources many important
The CUSO
 
activities are being supported by non-governmental organizations. 


Program being supported by the NGO program of Canada provides 
consultants to
 

the Ministry of Forestry and research officers to the Ministry 
of Population
 

and the Environment. The Ford Foundation provides support for the
 

development of environmental studies centers, innovative 
programs in
 

community forestry, and a wide range of special studies.
 

3.3.7 Association of Southeast Asian Nations
 

A new aspect of development assistance in Indonesia is the 
evolution of
 

This has included
 
cooperative assistance between ASEAN member countries. 


technical assistance to Indonesia from Thailand in the taxonomy, 
biology and
 

culture of molluscs; plant protection services; and community 
forestry
 

techniques.
 

3.3.8 Environment and Natural Resources Reviews to Support Rapelita V
 

The pending preparation of Repelita V, which will serve as the national
 a number
 
economic development plan for the 1989-1994 period, has resulted 

in 


of donors supporting the preparation of sectoral reviews of 
the environment
 

These reviews are designed to identify priority
and natural resources. 

activities to promote the protection cf the environment and sustainable
 

The most

natural resources development in the next planning period. 


comprehensive study is being prepared by the World Bank in coordination 
with
 

the Ministry of Population and the Environment. The study, entitled
 
Management of Natural Resources for
"Indonesia: Investment Strategies -


Sustainable Development," will review medium-term investment 
strategies as a
 

contribution to the development of Repelita V. The World Bank is also
 

supporting a major review of forestry issues and the preparation 
of an
 

The United Nations
environmental assessment of the transmigration program. 


Development Programme is supporting the Environment Sector Review 
(Phase II)
 

which comnlements the work being supported by the World Bank.
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Table 4. 	Current and Planned International Donor-Funded Projects in
 
Environment and Natural Resources, Excluding USAID, in Indonesia
 

1. Natural Resources Inventory
 

o 	Australia - Indonesia-Australia Geological Mapping Project ($14.0 million)
 

o 	Canada - Resource Evaluation Aerial Photography Project - National
 

Coordination Agency for Surveys and Mapping ($15.0 million)
 

o 	International Atomic Energy Agency - Uranium Protection Program
 

(.2 million)
 

0 Japan - Support for Topographic Mapping ($1.0 million)
 

o United 	Kingdom- Cartographic Project ($.3 million/$.2 million planned)
 

o United 	Kingdom - North Sumatra Geological Survey Project (4.3million)
 

2. Water 	Resources and Watershed Miknagement
 

0 Asian Development Bank/Federal Republic of Germany - Citarung River Basin
 

Project (planned)
 

o Canada 	- Lower Solo River Basin Study ($8.0 million)
 

o 	Food and Agriculture Organization -* Soil Conservation Legislation 
Assistance Program ($.l million) 

o 	Netherlands - Integrated Water Resources Study ($2.6 million)
 

o 	Netherlands -Kali Konto Catchment Area Project ($8.1 million)
 

o 	Netherlands - Sampean Basin Management Project ($1.2 million) 

O Netherlands/Food and Agriculture Organization - On-Farm Water Management
 

($2.7 million)
 

o 	U*ited Nations Development Programme - Water Resources Development
 

Investment Planning (S.3 million)
 

United Nations Development Programme/Food and Agriculture Organization -
Watershed Management Assistance (J.4 million) 

World Bank - Forestry/Watershed Management Project ($50.0 million 

planned) - Support for forest policy, planning, management, inventory 
program, watershed conservation of selected watersheds and national parks 
development 

o 	World Food Program - Assistance for Watershed Rehabilitation in East Nusa
 

Tenggara Province ($1.4 million)
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table 4.(continued)
 

3. Agriculture
 

o 	 Australia - Forage Research 'Project - supports the study and promotion of 

adaptive forage grasses and legumes and'the rehabilitationof alang-alang 
grass areas ($5.8 million)
 

" Belgium - Secondary Crop Intensification Program ($1.3,million)
 

o 	 Biotrop - Research on TropicalAgriculture ($4.7 million) 

" 	Food and Agriculture Organization'- Development of.Mixed Farming Systems..
 

in South Sumatra and West Java ($1.5 million)
 

" 'Food and Agriculture Organization - Inte2rated Cotto-nPest Control:-

Program ($.7 million) 

o 	 Food and Agriculture Organization - Inte2rated coconut Pest control 

Program (planned) 

o 	 Ford Foundation - Research on the Development of.Semi-Arid Lands,($,2
 

million)
 

o 	 Japan - Rice Pest Forecasting-and Control ($2.6 million) 

o 	Japan - Plant Protection Project ($.5 million) 

o 	United Kingdom - Monitoring Insect Pests ($.3 million) 

o 	United Nations Food and Agriculture Organization (FAQ) - Nationai program 

for the training of extension workers in integrated pest management. 

4. Forestry
 

o 	Asian Development Bank - Forestry Development Project ($28 million) -

Supports reforestation in Kalimantan, Sulawesi and Sumatra 

o 	Australia - Development of Fuelwood/Fodder Plantations
 

o 	Australia - Institutional Support for Forest Industries
 

o 	 Canada - Forest Conservation and Management Project (planned) 

o 	Canada - Vocational training in forest industries (see Institutional 
Development section below) 

o 	CARE - Support for a major program for the distribution of:Leucae'na seed 

to farmers for agro-forestry operations ($.3 million) 
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Table 4 (continued) 

Federal Republic of Germany - Technical Cooperation in Area Development 

(TAD - East Kalimantan) ($44.0 million/$1 million is used for forestry 
management activities) 

o 	Federal 'Republicof Germany - Support for development of the Faculty of
 

Forestry at Mulawarman University, Samarinda, East Kalimantan (see
 
Institutional Development section below)
 

o 	Finland - South Kalimantan Forestry Program - Supports the development of
 
nursery facilities, studies of improved reforestation methods, pilot
 
plantations and fire control ($4.2 million)
 

o 	Food and Agriculture Organization - Forestry Sector Development Planning
 

Program/Forest Inventory ($.8 million)
 

o 	Food and Agriculture Organization - Forest Fire Protection ($.1 million) 

o 	Ford Foundation - Social Forestry Research and Pilot Programs in 
Kalimantan, Sulawesi and Irian Jaya ($.6 million) 

o 	France - Support for forest inventory, land-use planning prior to
 

implementation of transmigration programs and reforestation
 

o 	Japan - Tropical Rain Forest Research Program - Supports :he study of the.
 

botany of the tropical rainforest and the systematization of the
 
techniques for the preservation of resources in Kalimantan ($1.0 million)
 

o 	Japaz% - Mountain Logging Practice Project ($.l million)
 

o 	World Bank - Forestry/Watershed Management Project ($50 million planned)
 
- Support for forest policy, planning, management, inventory program,
 
watershed conservation of selected watersheds and national parks
 
development
 

5. 	Coastal, Marine and Fishery Resources 

Canada - Coastal Resources Management Project (planned) 

o 	Canada/Food and Agriculture Organization -'Fisheries Development II
 

Project ($1.0 million)
 

" 	Federal Republic of Germany -Marine Resource Development Center Project
 

($9.5 million)
 

o 	 Federal Republic of Germany - Small Scale Fishing inLombok and AdJacent
 

Waters ($4.5 million)
 

" 	Food and Agriculture Organization - Integrated Small'Scale Fisheries 

Extension Services - Outer Islands ($1.4) 
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Table.4 (continued)
 

o 	Italv- Intearated Fishery.Development.Project($2.4 million).
 

Crocodile Industry Development,
o 	Japan/Fodand Ajriculture Organization 

($1.2 million)... 

o Japan -F..isheries. Technical 	Cooperation Project
 

o 	Japan -."ariculture Research and Development Project
 

O 	 United Kingdom -;Marine Biology and Aouaculture Prolect.($1.2 million) 

O 	World Bank Tambak.DevelopmentandManagement ProJect.(Proposed
 

6. Water Supply, Wastewater Treatment and Solid Waste Management:
 

Second Bandung Urban Development Project($132.
o 	Asian Development Bank 

million) 

t16.3
 o 	Australia - Various Projects and Technical Studies (Current: 


million, planned: $1.9 million)
 

o 	Belgium - Water Supply for Blitar ($.3 million) 

Sulawesi Rural Community Development Project ($11.0:million
o 	Canada 
planned)
 

o 	CARE/Canada - Sulawesi Water Development (Phases I and Il)'($2.2 million) 

West Sumatra Water Supply ($8.2 million)
o 	Federal Republic of Germany 

o 	France - Technical Assistance, Study Tours, Joint Research 

Japan - Jakarta Water Supply Project ($5.2 million)
o 


o 	Japan - Ujung Pandang Water Supply Project ($3.2 million)
 

o 	Netherlands - Various Water, Wastewater and Sanitation Projects in,Urban
 

$146.6 million, planned: $33.0 million)
and Rural Areas (Current: 


0 	Switzerland - Cirebon Urban Development II ($5.6 million), Yogyakarta
 

Urban Development ($3.0 million), Cirebon-Yogyakarta Water Supply ($12.0
 

million)
 

Various Water Supply Projects 	(current: $12.0
Switzerland/UNICEF 

million, planned: $9.7 million)
 

o 	 United Kingdom - Technical Assistance (planned: $.5 million)
 

9b\
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Table 4 (continued)
 

° United Nations Development Programme/World Health Organization - Various 

Water Supply Projects ($2.7 million) 

0 United Nations Development Programme/World Health Organization -

Strengthening Environmental Health Program ($.6 million) 

o 	United Nations Development Programme/World Health Organization - Training
 

in Planning for Water and Sanitation Program ($.3 million/$1.0 million)
 

o 	UNDP/World Bank - Urban Sanitation Investment Support ($.5 million)
 

7. Industrial Pollution Control/Management of Hazardous and Toxic Materials
 

o 	Denmark - Environmental Impact Assessment and Interim Study for Hazardous
 

Wastes Disposal in the Jakarta Metropolitan Area ($1.0 million)
 

o 	Japan - Industrial Solid Waste Management in Jakarta ($.8 million)
 

o 	World Bank - Industrial Pollution Control Project (proposed)
 

World Environment Center - Environment and Industry Training Program 

($.5 million) The World Environment'Center, a U.S. based non-profit
 
organization, is implementing a technical assistance and training program
 
in industrial pollution control, industrial health and safety, and
 
industrial emergency management funded by a consortium of multi-national
 
corporations.
 

8. Institutional Development Programs
 

0 	Belgium - Planned assistance to the Environmental Study Center,Institute
 

of Technology at Surabaya ($.6 million).
 

o 	Canada - E'vironmental Management for Development in Indonesia
 

(Environmental Manpower I and II) - A comprehensive long-term program
 
with 10 major elements ($6 million)
 

0 Canada Samarinda Forestry Vocational Training CenterPhasei ($1
-


million)
 

a Federal Republic of Germany - Strengthenina the Faculty of' Forestry,
 

Mulawarman University ($6.0 million)
 

o 	Food and Agriculture Organization Development of Seafarming Center,
 

($1.0 million)
 

o 	Japan- Development of a National,Quarternary :Geology Laboratory at' 

Institute of Technology at Bandung ($1.0 million) 

o 	Japan - Development of Volcanic Sabo Techical Center ($1.3 million) 
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o 	Netherlands - Support for development of natonalparks and wildlife 

management programs at the Ciawi School 

0 Netherlands - Support for development of forestry and nature conservation
 

programs at Gadjah Mada University
 

o 	United Nations Development Programme - Support for three experts working
 

with the environmental water quality division, Institute of Hydraulic
 
Engineering, Ministry of Public Works
 

" 	United Nations Development Programme/World Bank - Development of
 

Environmental Studies Centers ($1.3 million)
 

o 	United Nations Environment Programme - Survey and Monitoring of Pollution
 

- Regional Data System ($.4 million)
 

o 	World Meteorlogical Organization - Meterology for Increased Food
 
Production Program ($.6 million) and a planned program for a Real Time
 
Data Collection System for Operational Hydrology ($1.0 million)
 

World Wildlife Fund/International Union for the Conservation of Nature -

National Parks and Wildlife Program - Supports the following activities:
 
ecological research by Indonesian universities, advisory services for the
 
development of a system of reserves in Irian Jaya, advisory services for
 
the development of a system of reserves in Kalimantan, assistance in the
 
development of a marine conservation plan in Maluku Province, and
 
advising the government on the management of large mammals ($1.6 million)
 

9. Training Programs
 

o 	Canada - Hydrography Curriculum Development Program ($.15 million)
 

o 	Canada - Water Resources Training III Program ($.25 million)
 

o 	Food and Agriculture Organization - Community Extension in -Environmental
 

Improvement and Protection (.14 million)
 

o 	France - Technical Assistance and Training in Archaeology, Remote Sensing
 

and in Science Museum Development
 

o 	France - Earth Sciences Training Program
 

o 	France - Geology and Mines Training Program
 

o 	France - Urban Development Training Program (Water SunDlv-. Wastewater
 
Management, Solid Waste Management)
 

o 	France - Marine Sciences Training Program 



0 
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Table 4 (continued)
 

" 	International Atomic Energy Agency-,RadioactiveWaste Management(.2
 

willion)
 

o 	 International Atomic Energy Agency - ReActor Safetv (§.l million) 

o 	 International Atomic Energy Agency -Environmental Radioactivity
 

Laboratory ($.18 million)
 

o 	International Labour Office - Strengthening of Mines Safety Inspection
 

Training Program
 

International Labour Office-Measures to Improve and Protect Working
 

Conditions and Environment, Training Program.

o 	Netherlands- Aerial Survey .Training Program ($.8 million)
 

" 	New Zealand - National Parks Cooperation Program ($.3 million, planned) 

o 	 New Zealand - Watershed and Soil Conservation Assistance and Training 

Program ($.3 million, planned) 

o 	United Nations Educational and Scientific Organization (UNESCO) -

Support for a training workshop for the Ministry of Agriculture in
 
environmental impact assessment
 

10. ASEAN Regional Projects
 

o 	Commission of European Communities (EEC) - The EEC is cooperating with 

with ASEAN in an air quality monitoring program for six capital cities.
 
Jakarta is included in this program which provides training and equipment.
 



6-21
 

IEPERENCES
 

Government of Australia, Australia-Indonesia Development Co-Operation
 
Program. 1987.
 

Government of Canada, Indonesia-Canada: Partners in Development. 1986.
 

Government of France, Scientific and Technical Cooperation Between France
 
and Indonesia. 1987.
 

Government of Japan, Japan's Contribution to Economic Development Through
 
OECF Loan (The Overseas Economic Cooperation Fund). 1986.
 

Government of Japan, JICA in Indonesia (Japan International Cooperation
 
Agency). 1986.
 

Government of Switzerland, Swiss Government Cooperation with the Republic of
 

Indonesia - Project Descriptions. 1987.
 

Government of the United States of America, USAID in Indonesia - 1987.
 

United Nations, Food and Agriculture Organization, Tropical Forestry Action
 
Plan - Compendium Outlining Multilateral and Bilateral Grant and Loan
 
Assistance to the Forestry Sector in Developing Countries. 1986.
 

United Nations, International Labour Office, Report on Activities in
 
Indonesia. 1986.
 

United Nations, United Nations Development Programme, Report on Development
 
Co-Operation to Indonesia in 1986. 1987.
 



AN N E X 7
 

tnfqlAINTS TO SUSTAINABLE DEVELOPMENT AND 
RECOMMENDATIONS FOR ACTIONS 



1. 


2. 

3. 


CONTENTS
 

Page 

GENERAL CONSTRAINTS TO SUSTAINABLE DEVELOPMENT .................. . . 7-1
 

1.1 	Development Strategy ........................................ 7-1
 
1.2 	Ministerial Operations ......................... ...... . 7-1
 

GENERAL RECOMMENDATIONS FOR SUSTAINABLE DEVELOPMENT ............... 7-2
 

2.1 	Recommendations for Donors .................. ................ 7-2
 

2.2 	Recommendations for AID .................. ................. 7-3
 

SECTORAL CONSTRAINTS AND RECOMMENDATIONS .......................... 7-3
 

3.1 	Resource Economics and Policies ............................. 7-3
 
3.1.1 Constraints ..	 73
 
3.1.2 Recommendations for Donor Action ...................... 7-4
 
3.1.3 Recommendations for AID Action ...... a...*oI.......e0 74
 

3.2. ReommndatonsforDono Acion..................... 7-6
 
3.2 	 Agriculture ... AID Action ........................
endations fo 	 7-5
 

3.2.1 Constraints ....................... .- . -7
 

3.2.4 Recommendations for Donor Action ...................... 7-6
 

3.2.3 Recommendations for AID Action ........................ 7-6
 

3.3 	Forestry 7"7 

7
3.31 Constraints .... 	 ..

3.3.2 Recommendations for Donor Action .0.................... 	 7-8
3.4
Costal.ad.Marne.Resurce.0*...**.*...--.--.. *''''.*.*''.'*.' 7
 
7.......................
7-9
3.3.3 Recommendations for AID Action 


3.4 	 Coastal and Marine Resources............................. 7-IC
 
3.5.1 Constraints .-o68069-......................... 7s-13
 

7...........-11
3.4.3 Recommendations for AID Action .........
 

3.5 	3.5.2BiologicalRecommendationsDiversity for Donor Action .............. 7-117-11
 
3.6.1 ~oe 	 *****....
Constraints eoee...........*-o*..
3.5.1 Constraints ................. ................. 7.-.1..-1
 

3.6.2 Recommendations for Donor Action ........... ..... ...... 7-1U
 
3.5.2 Recommendations for Donor Action ...... ............... 7-12
 
3.5.3 Recommendations for AID Action........................ 	 7-1
 

3.6 	Industry and Infrastructure se* 7-14
3-	 ua .... . 7.1
etemnsadHat OIOOI.O...OOO.'O'OO'.O'OO'''''' 


3.6.1 Constraints ................ .... *.......o...... 	 7-il
 
3.6.2 Recommendations for Donor Action ...................... 7-15
 

3.6.3 Recommendations for AID Action ....................... 7-1
 

3-7 	Human Settlements and Health ..... oooeso Ie...*se ooo 7-16
... .... .......
Mangemetoeooooeooo... o-.-......--..".71
3.8 	Wtershd ......
 

3.7.1 Constraints 	 7-16
 
3.7.2 Recommendations for Donor Action ........ s....... ..... 7-17
 
3o7.3 Recommendations for AID Action....ooo................. 7-17
 

3o8 	Watershed Management 7-18
 
3.81l Constraints 71
 
3.8.2 Recommendations for Donor Acion ;..~..P............ 7-20
 
3.8.*3 Recommendations for AID Action,°a6600 16r' oI oIt* a 72
 



In general, sustainable development is the management of physical,
 
human and economic resources in such a way that the basis of people's
 

livelihood and the welfare of future generations are not jeopardized.
 
Management systems that do not consider the future value of a resource or
 
ecosystem and which lead to irreversible losses or degradation of a
 
sub-system or resource clearly do not contribute to sustainable
 
development. The avoidance of resource exploitation which leads to long-run
 
external dependency on human, productive or financial resources, and
 

technology is also a prerequisite for a sustainable development strategy.
 

By these criteria, many aspects of Indonesia's development strategy
 
will result in development that is not sustainable. This annex examines the
 
critical constraints to general and sectoral sustainable development in
 
Indonesia based upon the analyses of environmental and natural resources
 
issues in Annexes 1 through 6. Following this, recommendations are made to
 
address these constraints. Both the roles of donor organizations in taking
 
action on these recommendations and recommendations for actions that are
 

particularly suitable for AID's resources and comparative advantage in terms
 
of experience, personnel, and mandates are described.
 

1. GENERAL CONSTRAINTS TO SUSTAINABLE DEVELOPMENT
 

The team found a number of serious institutional and economic
 
constraints to sustainable development which transcend sectoral and
 
ministerial lines. These include Indonesia's national development s'ategy
 
and the operations of GOI ministries.
 

1.1 DEVELOPMENT STRATEGY
 

While the term sustainable development has been used in both Repelitas
 
III and IV, little attempt has been made to refine and develop sectoral and
 
inter-sectoral policies consistent with the concept. As a result, broad
 
economic policies and strategies are often translated into singular goals
 
and targets for sectoral policies. In the design and implementation of
 
these policies, natural resources management concerns appear to receive low
 
priority. Moreover, the need for a coordinated intersectoral approach to
 
environmental and natural resources management issues is lacking in
 
Indonesia.
 

1.2 MINISTERIAL OPERATIONS
 

As the principal locus of development planning and programs, the GOI
 
has the dominant r Le in planning and implementing any sustainable
 
development strategy. However, a number of formidable institutional
 
constraints stand in the way of realizing this role.
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The first institutional problem is the widespread lack of government
 
ministries' internal integration (e.g., of R&D with planning and operations
 
or regulations with monitoring and evaluation). This continues to lead to
 
inefficient and wasteful uses of funds and personnel. At any point in time,
 
this could result in development measures and activities that are
 
unsustainable, but even more so in a time of budget austerity. 
The problem
 
of lack of integration also means that inappropriate policies are developed

without adequate reference to or consideration of the resource,
 
environmental, and socio-economic conditions being addressed.
 

The second major problem is the lack of commitment to cooperation and
 
inter-departmental coordination on inter-sectoral projects, including those
 
in which donors are involved. This leads to the ineffecient and ineffective
 
use of aid funds with the result that the critical function of donor
 
assistance as a means for demonstration and leveraging improvements in
 
development policies is sharply diminished. In addition, it means that
 
partial, ineffective solutions are applied to complex problems.
 

The third major constraint is the low level of participation of the
 
intended beneficiaries of development projects, particularly in natural
 
resource management projects. It should be a fundamental rule that resource
 
management is not a project but an ongoing social process. The results of
 
ministries not incorporating this perspective in their activities include
 
the well-known problem of the mis-match of needs and capabilities in the
 
design and implementation of intervention programs. This affects
 
communities, disadvantaged groups and private enterprises.
 

Because of the lack of coordination and cooperation among ministries,
 
planning and environmental impact evaluation capabilities at the critical
 
local and regional government office levels are very poor. Aside from the
 
sectoral ministries, major areas of weakness are the state Ministry of Home
 
Affairs' regional development offices and village development offices. In
 
the regions, provincial environmental offices need much greater access to
 
the Governor's office and a major upgrading of personnel in order to fulfill
 
their critical monitoring and planning roles. Provincial and regional
 
planning officers are slowly developing their resource and environmental
 
capability but major weaknesses remain in accessing and using information,
 
evaluating local projects, designing inter-sectoral projects and programs,
 
and coordinating personnel and activities.
 

2. GENERAL RECOMMENDATIONS FOR SUSTAINABLE DEVELOPMENT
 

2.1 RECOMMENDATIONS FOR DONORS
 

Three recommendations for donor action at a general level are made
 
here. First, at the policy level, better coordination of donors, including
 
the exchange of information on aid policies, programs, and projects through

the IGGI forum, should be encouraged. In particular, donor aid should be
 
dependent on the reform of insitutional procedures, particularly those
 
regarding coordination. Second, at the project and program levels, donor
 
assistance agencies should emphasize decentralization and local
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participation in their projects as a way of breaking the "top-down" syndrome

of development administration. Third, donor agencies should incorporate

information management and management information systems in all projects

affecting natural resources and the environment (which constitute most
 
projects) as a way of improving the cost-effectiveness and sustainability of
 
their development interventions.
 

2.2 RECOMMENDATIONS FOR AID
 

For some time, AID has been trying to encourage the reform of
 
development administration through its project design mechanism. We
 
recommend that this be continued and also that AID take the lead with other
 
donors and with key Indonesian agencies such as the National Planning Board
 
to engage in a policy dialogue on institutional reform aimed at sustainable
 
development.
 

3. SECTORAL CONSTRAINTS AND RECOMMENDATIONS
 

In addition to the broader area of economics and policy, seven key
 
sectors have been identified where constraints to sustainable development
 
are particularly critical. These constraints are summarized and followed by

recommendations for action by AID and other donors.
 

3.1 RESOURCE ECONOMICS AND POLICY CONSTRAINTS
 

The utilization of natural resources in particular environments
 
underlies all economic and social development strategies and programs.

Indonesia 1s beginning to realize that, unless it is prepared to become
 
largely dependent upon foreign supplies c lesources and commodities or even
 
risk a total collapse of the country's economic development, it has no
 
choice but to make sustainability one oi the key criteria of its development

policy. In other words, there is no trade-off between sustainability and
 
growth, even in the short term, given Indonesia's large population and basic
 
needs.
 

Unfortunately, unsustainable economic policies continue to distort the
 
development of many resource sectors, as Annex 1 indicates. In particular,

two key economic and policy constraints (subsidies and short-term oriented
 
management) have pervasive effects on both the nation's patterns of resource
 
utilization and the environment.
 

3.1.1 	 Constraints
 

The widespread use of subsidies, nominally for equity and social
 

welfare 	reasons, has led to increasingly negative sectoral and
 
cross-sectoral impacts, especially in agriculture and industry.
 
Heavy subsidies are becoming a major constraint not only to the
 
viability of the agricultural sector itself but also to the
 
responsiveness of the development budget as a whole, especially in a
 
period of static or declining government revenues.
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0 	 As noted in the Annex 2, sustainable natural resource management is 

often thwarted by short-term management practices. A largely 
centralized development management approach has led to a distorted 
emphasis on "projectizing" the development process, which results in 
creating new projects for short-term employment and funding 
dispersal purposes. Too little emphasis is placed on the long-term 
viability of projects and programs, the potential for waste of funds 
due to project design, and the implementation of and attention to
 
ongoing operation, maintenance and intensified use of existing
 
project infrastructure. The short-term project approach frequently
 
leads to a high likelihood of cross-sectoral conflicts, negative
 
environmental impacts, and ineffective use of scarce human,
 
economic, and physical resources. This syndrome is quite apparent

in 	the large ministries such as Agriculture, Forestry, Public Works,
 
Industry, and Transmigration.
 

3.1.2 Recommendations for Donor Action
 

The IGGI group of donor countries, through their heavy investment and
 
assistance programs and policy dialogues with the GOI, are partly
 
responsible for the continuance of distortive economic policies in the areas
 
of natural resource use and management. Therefore, they should take the
 
lead in promoting policy and institutional reform in this field.
 

o 	 Donor agencies should undertake policy dialogues and a review of
 

their and the GOI's project design, implementation, and maintenance
 
components of sectoral programs to encourage the sustainable use of
 
resources and environmental safeguards. The key ministries and
 
agencies on which to focus include the National Planning Board,
 
Agriculture, Forestry, Industry, Mines and Energy, Public Works, and
 
Transmigration.
 

Donor agencies should emphasize stricter analysis of proposed
 

projects from the viewpoints of resource and environmental
 
economics, better accountability of funds, abolition of monopolies
 
and commodity cartels, and education and training of government
 
personnel in resource and environmental economics and management
 
techniques.
 

3.1.3 Recommendations for AID Action
 

o 	 AID is well placed to promote a policy dialogue with the Ministry of
 

Agriculture and the National Planning Board on subsidy reform and
 
environmental impact assessment.
 

It 	is further recommended that AID develop a better in-house
 

capability for assessing the economic sustainability of the projects
 
and program elements which it funds.
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3.2 AGRICULTURE
 

3.2.1 Constraints
 

The principal constraints to sustainable development in agriculture are
 
The following constitute
related to institutional practices and policies. 


the critical problem areas identified in the team's analysis.
 

o 	 The Ministry of Agriculture remains oriented towarxs centrally
 

directed primary production. The institutional procedures develoDed
 

for the rice intensification program seem to have limited
 
applicability to non-rice crops as well as the diverse and more
 

difficult resource and environmental characteristics of marginal
 
lands. This problem will be exacerbated in the future, as
 
production systems increasingly utilize marginal lands.
 

o 	 Top-down institutional structures and policies, e.g., area
 

targetting, subsidy and commodity "dropping," are unsustainable even
 

in the rice sub-sector; this is even more the case in non-rice
 
cropping systems.
 

0 	Inattention to post-harvest processing and support for rural
 

industries and services for agriculture and marketing constitute
 
major institutional limitations to the sustainability of the
 

non-rice crop sector.
 

o 	Agriculture R&D efforts have largely failed to incorporate
 

inter-disciplinary approaches or concerns, thus threatening future
 
sustainable production in the non-rice sector.
 

o The agriculture sub-sectors of fisheries, animal husbandry, estate
 

crops, horticulture, and fruit crops are generally underfunded and
 

understaffed. The rice 3ub-sector continues to absorb a
 

debilitatingly large share of the Ministry of Agriculture's budget,
 
The principles of integrated
especially because of subsidy costs. 


farming systems and farming systems research are increasingly
 

understood, but application in the Indonesian context is still very
 
inadequate. This gap has potentially major implications for
 

developing new policies and programs aimed at sustainability.
 

o 	 The whole agricultural pricing policy and input provision system is
 

unsustainable and has serious negative cross-sectoral impacts on
 

employment, health, resource quality (soil and water) and producer
 
incomes.
 

The lack of autonomy or significant input into agricultural policy
 

formulation by the Ministry of Agriculture and its domination by the
 
National Planning Board is a major drawback to rational sustainable
 

program development in the ministry.
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3.2.1 Recommendations for Donor Action
 

0 In promoting integrated pest management within the Ministry of
 

Agriculture, donor programs should be designed broadly to promote
 
research and extension on pests of not only rice but also secondary
 

and estate crops. Extensive training programs will need to be
 

developed, particularly for extension.
 

o Donors should also assist with the coordination of an integrated and
 

focused program for agricultural research, particularly in the
 

development of integrated farming systems approaches. The Research
 
Group on Agro-Ecosystems has already successfully drawn on a variety
 
of disciplines from both the university and government communities
 
to address specific problems in these areas, or at least to help
 

define the problems and ask the appropriate questions. Their
 

approach could serve as a model or their abilitites could be
 
expanded through a number of donor projects.
 

Donors could also assist in broadening the mandate of the Ministry
 

of Agriculture beyond a production-led approach to agricultural
 
development and expanding its role in policy decisions made by the
 

National Planning Board.
 

Indonesia's attainment of rice self-sufficiency required a rural
 

infrastructure and support services which were only possible through
 
the coordinated efforts of a number of government ministries. To
 

achieve similar accomplishments with food and non-food crops while
 

incorporating sound natural resource management, human and financial
 
the Ministries of Agriculture,
resources must be drawa from 

Forestry, Public Works, Finance, Population and Environment, and
 

Donors should make effective inter-ministerial coordination
Health. 

and the reform of restrictive procedures prerequisites to further
 

lending in this field.
 

3.2.3 Recommendations for AID Action
 

0 AID's agricultural development policy dialogue with the Agency for
 

Agricultural Research and Development (AARD), other Ministry of
 

Agriculture agencies, and the National Planning Board should be
 

broadened to include sound environmental and natural resources
 
management policies. Production-led policies must be carefully
 

examined in terms of their impact on natural resources management.
 

0 The pesticide subsidy is en area in which AID has begun to focus its
 

attention and in which it has considerable expertise and
 

experience. To provide alternatives to costly, less effective and
 

increasingly more dangerous reliance on subsidies for
 

organo-phosphate pesticides, AID should provide support to the
 

government to strengthen its capabilities to carry out research and
 
programs in integrated pest management. The impact of other input
 
subsidies on the environment should also be examined.
 

/
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° Training, technical assistance and funds for selected policy studies
 

should be provided to the Ministry of Agriculture to strengthen its
 
staff's ability to conduct natural resources policy analysis.
 
Support for the development and implementation of the new
 
environmental impact assessment procedures should be an immediate
 
priority in this regard. Support should also be provided to develop
 
a land capability and analysis program within the ministry.
 

o AID should give continued support to AARD for research and
 

development. AID could also engage in policy dialogue with this and
 
other agencies to divert subsidy costs into research and development
 
in sustainable agriculture, integrating production goals with
 
sustainable resource management, and income and employment
 
generation.
 

o AID should assist AARD in the conceptual development of a
 

comprehensive strategy to institutionalize farming systems :research
 
in the present research network.
 

o AID should support research on the sustainability of natural
 

fisheries, with particular emphasis on the economic and
 
environmental linkages between the extensification of selected
 
sectors and their impacts on existing fishery resources. In
 
addition, research funds should be provided to evaluate the effects
 
of habitat conversion on natural fish stocks, with particular
 
emphasis on tambak conversion 4

3.3 FORESTRY
 

3.3.1 Constraints
 

The forest exploitation side of forestry, and to a lesser extent,
 
nature conservation, are major problem areas for a sustainable development
 
strategy. The principal constraints on forestry in Indonesia include the
 
following:
 

o The notable lack of cooperation with other government sectors,
 

especially in Outer Island forest management, is a major
 
institutional weakness of the Ministry of Forestry. This problem is
 
most apparent in this ministry's relations with local/regional
 
governments, and with the Ministries of Agriculture and
 
Transmigration. This lack of cooperation threatens the
 
sustainability of forest utilization as well as general land use
 
management.
 

0 Serious management deficiencies in internal ministerial integration
 

and coordination, particularly among the R&D, inventory and
 
classification, and exploitation sections, magnifies problems of
 
sustained use of tropical forests due to inadequate staff and lack
 
of knowledge of tropical forest ecology. This lack of integration,
 
is compounded by a lack of public accountability.
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SThe lack of public participation in the formulation and evaluation
 

of forest management policies, e.g., hardwood/softwood replanting,
 
plantations, and budget allocation decisions, raises many questions
 
about sustainable management and the "best-use" aspects of forestry
 
land use. Further constraints in this area include:
 

- Poor staffing and limited career incentives hamper the
 
performance of the ministry's staff.
 

- There is a lack of direction and long-term planning fora 
research program on the effective regeneration of hardwood 
species. 

- There is inadequate staffing for the effective monitoring of 
harvesting, regeneration, and reforestation. It also appears 
that often, existing technical guidelines are not being followed. 

- The approach towards establishing timber estates is highly 
questionable, both technically and economically. The emphasis on
 
doubtful short-term gains at the expense of long-term viability
 
of hardwood forests is also of great concern.
 

- The planting of timber plantations, often with single-species
exotics on selectively cut forest concessions rather than on 
degraded or conversion lands, is quite inappropriate.
 

- The increasing reliance on exotic monocultures in reforestation 
and plantation schemes with the concommitant high risk of pest 
infestation and disease is not a sustainable practice. 

- The lack of constructive-involvement of indigenous 
forest-dwelling peoples in forest land management has serious 
economic and human rights costs and dangers. 

Poor management of wildlife and unique flora, and a poor
 
understanding of ecological dynamics have grave implications for
 
germ plasm preservation, biological diversity, and biosphere

maintenance, with potentially high long-term costs to society.
 

3.3.2 Recommendation for Donor Action
 

Considering that the World Bank may begin a major project with the
 
Ministry of Forestry in the sustainable exploitation of primary forests, we
 
do not recommend that AID be actively involved in this area. The critical
 
areas for donor action are in:
 

o major reform of forestry policies; 

" forest inventorying, classification, and land use planning;
 

o legal reform and clarification of concession agreements, rights, 

responsibilities and tenure;
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o intensive research on dipterocarp growth,..reproduction,and ecology; 

Ministrv of Forestry forest management and technology.;
o 

development of national parks and reserves;
 

integration of forest utilization, national parks, and watershed"
 

management, especially on the Outer Islands; and
 

the technology and management of the Greenitg and Reforestation
o 

Program.
 

Major efforts to improve applied forestry research and ways of directly
 

utilizing the results are priorities for donor dction. Specifically, donors
 

should assist the Ministry of Forestry and university groups in their
 

research programs for developing hardwood timber estates, deemphasizing
 
monocultures for timber estates, developing new reforestation methodologies
 
and policies, improving monitoring and evaluation of regeneration following
 
harvesting, alternative harvesting practices, the economics of minor forest
 
products, and the impacts of deforestation on soil erosion and hydrology.
 

3.3.3 Recommendations for AID Action
 

o AID can take an early lead, given its Congressional mandate, to 

promote donor coordination in developing a consensus for the 1988
 
IGGI meeting on forestry policy reform. Suggested issues for
 
discussion could include the decentralization of forestry
 
policy-making and implementation, particularly with regard to
 

concession management; encouraging intersectoral cooperation on the
 
optimal utilization of forestlands; designing appropriate incentive
 

systems for managing production and reforestation programs and for
 
protecting reserves and conservation areas from encroachment;
 

improving monitoring and inventorying of forestlands; and improving
 
intrasectoral coordination, particularly between the provincial and
 
central authorities within the Ministry of Forestry.
 

AID should also provide support for non-governmental organizations'
 

activities and programs aimed at developing grassroots participation
 
in forest conservation and management and alternatives to current
 

forest utilization patterns. The promotion of biological tourism
 
and integrated area development around parks and protected areas are
 

just two examples of what might be done. AID should consider
 
developing a means to facilitate suport for small activitites (which
 

are management intensive activities) in forestry conservation, and
 

more generally natural resources and environmental management.
 

Based on its watershed projects, AID should work with the Ministries
 

of Forestry and Agriculture to develop appropriate agro-forestry
 
systems for the protection of critical lands. This research should
 
be aimed towards improving the effectiveness of the existing
 

Greening and Reforestation program of the Ministry of Forestry.
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3.4 COASTAL AND MARINE RESOURCES
 

3.4.1 Constraints
 

Indonesia's ecologically complex coastal and marine environments are
 

extremely important to the country's economy in terms of employment, income,
 
and resource protection. They are also extremely sensitive to misuse. The
 

following constraints greatly affect the sustainability of production based
 
on these ecosystems.
 

3.4.1.1 Destruction or Alteration of Coral Reef Habitats
 

o 	The irreversible degradation of reef habitat leads to the permanent
 

loss of fisheries associated with them.
 

o 	The loss of habitat seriously affects income generation and
 

employment from fisheries and tourism. It also sharply reduces the
 
biological diversity of shallow marine habitats resulting in future
 

economic and ecological losses. The loss of habitat also has
 

serious long-term impacts on shore protection and coastal erosion.
 

3.4.1.2 Destruction or Alteration of Mangrove Habitats
 

o 	The loss of nursery areas for shrimp and other marine species leads
 

to potentially huge fisheries losses in income, exports (foreign
 
exchange), and employment.
 

o 	The loss of mangrove habitat has a major impact on shore erosion and
 

deltaic formations. The result is the eventual loss of agricultural
 
land and threats to tambak (brackish-water ponds) fisheries.
 

0 	The loss of mangrove habitat also threatens unique flora and fauna
 

and has implications for biological diversity as well as
 
interactions with other ecosystems, notably marine and tambak
 
habitats.
 

3.4.1.3 Specific Production Constraints
 

Supplies of shrimp and milkfish seed stock are inadequate.
 

o 	Wild shrimp juvenile stocks are lower than the demand vrojected from
 

increases in production.
 

o 	 The supply of bait fish for the tuna pole and live fishery
 

sub-sectors is inadequate.
 

a 	The infrastructure to support distant fishery exploitation is
 

inadequate.
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3.4.2 Recommendations for Donor Action
 

It is recommended that donor countries follow the research being
 

undertaken under the auspices of the ASEAN Coastal Resources
 
Management Project. This project is intended to identify further
 
follow-on research and action projects, especially in the areas of
 
mangrove forest and bay and estuarine ecology, coral reef management
 
and shore erosion, and deltaic formation processes.
 

Although not specifically an environmen:al problems, the plight of
 

coastal artisanal fishing communities, who are generally recognized
 
to be among the poorest income groups in Indonesia, deserves
 
attention. 6t times, such fishermen are driven to environmentally
 
destructive practices such as trading in endangered marine species
 
and coral reef damage in order to meet their subsistence and income
 
needs. Development projects aderessing these communities'
 
production and income needs could therefore also significantly
 
relieve environmental pressures on the coastal resource base.
 

0 The problem of offshore toxic and hazardous wastes disposal,
 

especially on Java, is one which may require donor coordination and
 
concensus on industrial project lending policies as well as pressing
 
for changes in foreign and domestic industrial investment policies
 
directed at preventing this problem from getting worse. In
 
addition, World Bank and ADB projects aimed at improving water
 
supply and santiation infrastructure should pay attention to the
 
problem of offshore waste disposal in coastal cities, especially on
 
Java.
 

j.4.2 Recommendations for AID Action
 

o Efforts should be made within the USAID Mission to assist the
 

current Fisheries Research aDd Development project in examining the
 
sustainability and ecological linkages of the specific project
 
sub-sectors now being addressed.
 

o AID should provide technical assistance to the GOI to identify
 

problems of marine and brackish-water fish habitats and especially
 
the impacts on production from chemical and heavy metal pollution.
 

3.5 BIOLOGICAL DIVERSITY
 

3.5.1 Constraints
 

With the highest or second-highest number of plant and animal species
 
and varieties in the world, Indonesia's lack of attention to preserving and
 
managing these natural resources is alarming. The primary constraints
 
surrounding the maintenance of these resources are:
 

" Few human and financial resources are devoted to inventorying and
 

classifying species, and to the protection and preservation of
 
habitats and germ plasm.
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o, 	Indonesia's policies on tropical forestry greatly limit the number
 

of species that can be harvested as exploitable quality timber.
 
Even selective cutting can disturb complex forest species'
 
inter-relationships. Hence, this limited harvestable species policy
 
also results in a much larger than necessary area of forest being
 
selectively cut in order to gain adequate returns on investment,
 
placing unnecessary pressure on the remainder of forest available
 
for future exploitation or protection. This is especially important
 

because even well-managed selective cutting affects many species
 
other than those being harvested.
 

o 	 Current forest exploitation practices have adverse effects on a
 

range of "minor" forestry products that are an important source of
 
employment and income in the formal sector.
 

o 	 The government has taken a narrow, production-orieuted viewpoint on
 

the exploitation of marine resources, focusing on a few species for
 

intensive export production.
 

o 	 Indonesia's germ plasm stock, especially for rice cultivars, is
 
being depleted because traditional practices and the resource
 
management impacts of new technologies have not been taken into
 
account. Also, the National Germ Plasm Commission suffers from
 

serious staffing and funding problems. Further, in the provinces,
 
the management of germ plasm does not follow AARD's system of
 
agricultural research.
 

o 	 The government lacks clear guidelines for the selection and
 

management of lands for national parks. This problem is compounded
 
by serious budget cut-backs, poorly trained and motivated staff, and
 

the removal of indigenous peoples from park lands.
 

3.5.2 Recommendations for Donor Action
 

0 Donors, and especially the World Bank, in its proposed Forestry
 

Sector Project, should pay special attention to the constraints
 
outlined above. It is recommended that any project involving
 
national parks, forest reserves and protection forests should
 
include an explicit component on the preservation of biological
 
diversity.
 

0 	Projects involving the agricultural sector, particularly
 

agricultural production, should undertake a more rigorous review of
 
the impact of their proposals on the preservation of indigenous germ
 
plasm and local cultivars. Particular issues include the
 
re-examination of the use of erotic plant species; support for the
 
development of home gardens, upland mixed gardens and some shifting
 
cultivation systems as informal gene banks; and support for
 

decentralized, indigenous variety seed nurseries, including
 
providing technical assistance, where appropriate.
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Finally, many-of thelfollowing recommendations for USAID could also
 
be implemented by other donors.
 

3.5.3 Recommendations for AID Actions
 

o The ability of Indonesian non-governmental organizations to promote
 

the conservation of biological diversity through policy and'
 
scientific studies, public education and training should be
 
strengthened by providing institutional development, technical
 
assistance, and funds for program activities.
 

o AID should promote NGO work in public education, integrated area
 
development for national parks planning and habitat conservation,
 
and economic development of tourism, assisting NGOs to work with the
 
private sector in these areas. The approach proposed by SKEPHI (the
 
Volunteer Network for Forest Conservation) to the VHP office could
 
perhaps be developed on a larger scale through use of PL 480 funds.
 
There is a critical need for economic analysis of their proposed
 
program.
 

o Economic analyses of national parks and reserves should be
 

conducted. The option value of set-asides, cross-sectoral
 
subsidies, (e.g., from production forestry) and the idea that
 
reserves are a repository for genetic material should also be
 
considered during these analyses.
 

o AID should consider supporting policies that promote individual
 

responsibility and management of resources for long-term
 
sustainability/production versus the current, ineffective policy of
 
government preservation from the top. Policies to promote local
 
interest in parks and reserves and citizens' involvement in their
 
management and protection should be emphasized. The continual
 
problem of central versus provincial administration needs to be
 
faced in this area too. With greater control given to the
 
provinces, greater interest and effective action might follow.
 

o AID should support an assessment of measures that should be taken to
 

promote the conservation of germ plasm in Indonesia. This
 
assessment should review policy, scientific and management
 
constraints to the conservation of germ plasm and emphasize needs
 
for both the ex-situ and in-situ conservation of plants and animals
 
which are of importance to the agricultural and minor forest
 
products sectors. It should also recommend actions for conserving
 
germ plasm and develop preliminary cost estimates for priority

actions. The assessment should include a detailed review of the
 
potential for using PL-480 funds to support such germ plasm

conservation activities as the purchase and management of tracts of
 
land considered to be of critical importance.
 

o AID should support the development of regional institutions with
 

adequately traine4 staff to collect, catalogue, store and identify

genetic resources. In this vein, AID should also encourage the
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development of a national plan to identify priorities, areas of hign
 
diversity of crops of particular importance (e.g., mango and
 
citruE,, and develop a scheme to conserve these crops. Such an
 

effort might best be coordinated through the National Germ Plasm
 
Commission. The responsibility for the conservation of genetic
 
resources could lie with the Commission, not with the line agency
 
which oversees its cultivation and exploitation. Line agencies
 
should be involved in planning, but the Germ Plasm Commission should
 

take the lead in long-term planning. This would help to balance
 
work in developing biological resources for immediate use with work 
on evaluating and cataloguing potential uses of plant materials
 
(e.g., natural plant products for pest management, and what plants
 
farmers are now using, their effectiveness and development
 
potential).
 

Inventories of medicinal plants, which consider current
 

distribution, population levels, and depletion rates, should be
 
supported, as should the establishment of conservation programs.
 
The informal income and employment potential of these resources, the
 
potential for small enterprise development, and ways to encourage
 
regeneration and more sustainable use of medicinal plants, should
 
also be assessed. In this area, AID might also consider working
 
with the private sector to develop a management component for the
 
exploitation of medicinal plants.
 

0 	AID should assist in the development of management plans for
 

national parks and provide training for staff in national parks
 
management.
 

o 	 AID should assess the role of the Ministry of Forestry as the 

oversight agency for bo:h national parks and production forests.
 
These two land uses are in direct conflict.
 

o 	 Training in systematics and breeding should be supported. 

3.6 INDUSRY AND INFRASTRUCTURE
 

3.6.1 Constraints
 

A general constraint to Indonesia's sustainable industrial and
 

infrastructural development is its reliance upon non-renewable resources,
 
including energy. It is important that Indonesia carefully reviews the kind
 

of 	industrial production technology it adopts or develops, and assesses its
 
consequences for productive employment, dependency upon foreign inputs and
 

expertise, and Its environmental impacts.
 

Specific constraints noted in this team's brief review of industry and
 

infrastructure focused on water allocation and quality, and cross-sectoral
 
impacts on other resources and economic sectors. These include:
 

o 	 Water quality issues, particularly in the industrial and 

infrastructural sectors, have low priority in the Ministries of
 



7-15'
 

Public Works and Industry. Even though the government is puliing

high priority on major infrastructural development of water supply
 
and waste water and sanitation facilities, current funding and
 
support for research into the sources of pollution, and especially
 
the cross-sectoral impacts of industrial development, are completely

inadequate for the scale of the problems. These problems are
 
becoming critical, especially in urban areas and peripheral zones
 
around urban areas.
 

o 	Likewise, the government's low priority on adequate operation and
 
maintenance procedures and funding also threatens water resources
 
and current and proposed infrastructure.
 

0 	 There is a general lack of knowledge and interest in material 
recycling (solid waste, waste water separation, etc.) despite the 
prominent activities of the informal sector and the severity of the 
waste problem. This is a serious constraint to future urban and 
industrial development. 

0 	The agricultural chemical industries and agroprocessing industries
 

are largely unregulated regarding their environmental impacts. This
 
is of very serious concern with regard to cross-sectoral impacts on
 
the quality of soil, water resources, and human and animal health.
 

8 Finally, although it is not discussed in this report, the team notes
 
with grave concern the proposed development on Java of a large
 
nuclear power plant.
 

3.6.2 Recommendations for Donor Action
 

AID is currently doing very little in these sectors, but a number of
 
other donors have major investments in-them. The team strongly recommends

that donors carefully review their investments to see whether the
 
above-mentioned constraints are being addressed. Of immediate concern is
 
the need for action on the effective management of toxic and hazardous
 
wastes which are becoming a major health problem and threat to water
 
resources, coastal fisheries, and human health, particularly in the urban
 
areas of Java.
 

3.6.3 Recommendations for AID Action
 

Specific areas in which AID can work in these sectors, within the
 
context of its current project portfolio, include the following:
 

o 	 Experimental studies and action-research on the development of
 
agro-processing industries for non-rice crops should be supported

where these make economic sense. This could be done T-ithin current
 
AID/Indonesia watershed and fishery projects.
 

0 	 Policy dialogue on the reform of the Ministry of Agriculture's 

policies to permit examination of backward and forward industrial 
linkages in agricultural production, especially for non-rice crops, 
is highly recommended. 
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o USAID is also encouraged to work with other donors (e.g., the World
 

Bank, Canada, Japan, and West Germany) to examine the environmental
 
impacts of downstream forest product processing.
 

0 USAID is also encouraged to work with other donors on the
 

appropriateness of plantation forest species to Indonesia's current
 
and projected forest product industry mix of outputs: pulp and
 
paper, timber, minor forestry products, etc., to evaluate which
 
possess the greater technical sustainability, employment intensity,
 
and long-term income generation potential.
 

o USAID is encouraged to monitor the Canadian EMDI project's work on
 

environmental pollution from industry.
 

It is strongly recommended that USAID maintain and extend its
 

current support to develop an effective environmental impact
 
analysis capability within the Ministry of Agriculture. This would
 
be done through the existing Agricultural Planning Project.
 

3*7 HUMAN SETTLEMENTS AND HEALTH
 

3.7.1 Constraints
 

o The principal issue in the health sector relating to environment and
 

natural resources is the generally low level of involvement of the
 
Ministry of Health with other ministries whose activities have major
 
health and nutrition impacts, notably Agriculture, Public Works,
 
Industry, and Manpower.
 

The Ministry of Health, within its own mandate or in conjunction
 

with other ministries, has not adequately studied the effects of
 
pollution from various sources on human health. In addition, health
 
and resource-related analysis, such as assessments of nutritional
 
availaility, food supply and quality for different income groups,
 
are infrequently carried out and are not generally integrated with
 
policy-making in other ministries, notably Agriculture.
 

0 With the rapid growth of industry and manufacturing, a variety of
 

issues relating to occupational health and safety have come to the
 

fore. In addition to the basic issue of workers' rights to a
 
healthy working environment, unnecessarily dangerous and unhealthy
 
work conditions lead to lowered workplace productivity and long-term
 
social, economic and political costs, as has been documented many
 
times in other countries.
 

o The major environmental problem with population (other than family
 

planning) is migration. At present, this seems to be covered by no
 
particular ministry, except in a general fashion by the Ministry of
 
Population and the Environment. However, the Indonesian population
 
is highly mobile and the effects of different kinds of migration on
 
land use, planning, resources, and environmental system
 
sustainability are increasingly important. Resource degradation in
 

Is
 



0 

7-17
 

the Jabotabek zone and the Bandung plain are only a few examples of
 
major problems associated with a lack of understanding and concern
 
for migration and the rapid growth of human settlements associated
 
with economic development.
 

Issues connected with women's changing roles are another
 

institutional gap. The Office of the Junior Minister for Women's
 
Affairs has woefully inadequate resources and is a peripheral agency
 
in the development process. Women's impacts on resource use in the
 
household are enormous (there are more than 35 million households in
 
Indonesia). Rural and urban employment, home gardens, health, and
 
nutrition are major issues not being addressed from a natural
 
resource end environmental perspective. The exception to this lack
 
of concern is in the traditional aspects of mother-child health,
 
nutrition, and family planning.
 

3.7.2 Recommendations for Donor Action
 

It is highly recommended that donors involved in projects for
 

improving water supply and sanitation take explicit account of
 
community socio-cultural perspectives and attitudes on health and
 
sanitation in their project design and implementation. In
 
particular, because the operation and maintenance of such systems
 
has frequently been a major weakness, with consequent costly impacts
 
on community health, donors are urged to encourage community
 
participation in the design, location and maintenance of community
 
water and sanitation facilities.
 

It is recommended that donors work with the Indonesian government,
 

particularly the ministries of Industry, Mines and Energy, and
 
Manpower to improve occupational health and safety regulations and
 
supervisory capabilities.
 

It is recommended that donors work through such programs as the
 

Provincial Area Development Program and others involving local and
 
regional governments to improve the government's analytical and
 
planning capabilities in the area of population migration

(transmigration is a separate issue) and the consequent impacts on
 
incomes, social confl~rt, pressures on environmental carrying
 
capacity, and the use of resources.
 

o A number of specific recommendations listed for AID action below
 

could also be taken up by other donors. 

3.7.3 Recommendations for AID Action 

Present USAID programs on health and population do not require 
additional environmental input, except*
 

o monitoring the actual disposal (marketing and final end-use) of DDT
 

supplies for household spraying to ensure (as far as is feasible)

that DDT is not being sold or diverted to agricultural uses; and
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*.,monitoring the effectiveness of DDT use in households for mosquito
 

control and possible long-term effects on the health of household
 
members.
 

Regarding non-governmental organizations, the Office of Population and
 
Health should commission studies from several environmental studies centers
 
(PSLs) to look at the following cross-sectoral issues:
 

o 	the effects on household nutrition and child health from changes in
 

women's economic roles; and
 

o 
 the effects on household nutrition from changes in agro-ecological
 
systems: in lowland rice, upland/dryland farming, coastal fishery
 
communities, and others. This should be coordinated with the
 
Agriculture and Rural Development (ARD) Office for support.
 

o 	The Office of Population and Health (OPH) should support the
 

activities of PSLs and NGOs already working with:
 

-	 urban garbage scavengers and recyclers, and 

-	 rural-urban migrants and their residential work Datterns from the 
viewpoint of health and employment. 

Last, a number of internal AID Mission activitiescould be coordinated:
 

o 	The OPH and ARD offices could work together to support better
 

training in agricultural occupational health and safety, mainly in
 
the use of pesticides.
 

o 	The OPH and ARD offices should develop a joint capacity to carry out
 
research and policy dialogue on a range of environmental health
 
topics, e.g.:
 

- changes in resource management practices in agriculture and rural
 
development activities which either encourage or discourage the
 
growth of vector-borne and pollution~related diseases;
 

- changes in health arising 1rom changes in diet and labor use
 
patterns as a direct result of the transformation of agriculture
 
and the acceleration of rural development; and
 

- impacts of ARD activities on women, the poor, and indigenous
 
people, particularly in reference to health, nutrition, and
 
population movements.
 

3.8 WATERSHED MANAGEMENT
 

3.8.1 Constraints
 

Several key weaknesses in the policy framework for watershed management
 
constitute significant costraints to sustainable development in this
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They include the
critical resource and environmental management area. 


following by level of specificity:
 

There is inadequate integration of total river basin planning and
 

River basin master plans tend to be descriptive and
management. 

static and only loosely connected with management needs and
 

capabilities. This is a direct result of poor data and
 

understanding of river basin dynamics.
 

0 	Reference to watershed functions and plans in land use planning for
 

sectoral development--industries, infrastructure, and
 
This problem is very apparent in
settlements--is generally lacking. 


Outer Island watersheds.
 

0 	Inadequate attention is given to the middle and lower reaches of
 

river basins in terms of soil and water management and research.
 

too
o 	The government's approach to watershed management technology is 


This problem is compounded by
standardized and non-site specific. 

an assumption that there is a need for unsustainably heavy subsidies
 

to promote technology adoption.
 

o There is inadequate understanding of the basic sources and causes of
 

upland erosion and appropriate remedies. This is due to:
 

- inadequate research into non-farm and off-farm sources ox erosion 

and soil deposition; 

inadequate farming systems and socio-economic research; ana
 -

- an overemphasis on construction activities as opposed to 

incremental changes in community economic and management 
structures. 

The failure to clarify ambiguous land tenure situations has, in a
 

number of instances, increased the likelihood of destructive land
 

use practices in the uplands.
 

o 	Indequate attention is given to the effects of severe erosion on
 

riverine fishery habitats resulting from increased turbidity,
 

sedimentation, bank scouring, and drastic changes in water debits.
 

o 	There is insufficient monitoring of the effects of sedimer
 

rates on the economic life of impoundments.
 

o 	Attention is lacking on the effects of agro and other chemical and
 

heavy metals waste disposal on water quality.
 

o 	There has been insufficient study and action to control the effects
 

of sedimentation and agro-chemical pollution on coastal habitats and
 

coastal fisheries.
 



3.8.2 Recommendations for Donor Action
 

o 	Given the increasing activities of donor agencies in various aspects
 

of 	watershed management and water supply projects (irrigation, urban
 
water supply, wastewater disposal, etc.), better donor communication
 
and discussion of issues surrounding land use planning,
 
infrastructure design and siting, watershed management planning, and
 
technologies and farming systems research on marginal lands within
 
the river basin context is strongly recommended. This might be
 
encouraged through the East-West Center Watershed Planning Program
 
or some other forum.
 

Particular emphasis should be given to policy dialogue with the
 

National Planning Board's Watershed Committeeand the Ministry of
 
Population and the Environment on the state-of-the-art of Indonesian
 
watershed planning and management.
 

Donors should support research and experimental action-research on
 

water supply and quality in the upper and middle levels of river
 
basins. This would include investigating the impacts of poor upland
 
management on: water supply for irrigation (according to the impacts
 
of different farming systems and crop patterns and their relative
 
contributions to erosion), physical and chemical water quality on
 
fresh water fish habitats, and contamination of ground water,
 
surface water and fish from pesticides.
 

0 	 Donors should maintain and extend technical assistance and 

experimental projects on river basin planning and management with
 
local and regional governments.
 

o 	 Experimental watershed management projects on Outer Island
 

watersheds, especially those with different ecological
 
characteristics than those on Java (where current expertise is
 
concentrated), should be undertaken.
 

Donors should work more closely with the Watershed Management
 

Technology Center in Solo, Central Java to develop better watershed
 
inventory methodologies for resources, including soil studies, land
 
use maps and aerial photography. They should also monitor the
 
effectiveness of various mechanical and vegetative land treatment
 
methods in existing watershed programs.
 

o 	 Donors should support action-research, training, and the exchange of
 

information on community environmental management systems which do
 
not depend upon heavy external subsidies and imposed management
 
systems.
 

0 Support should be given for special micro-level time series studies
 

of 	household labor and income allocation and household management of
 
resources in order to better understand the causes of upland land
 
management systems and the relevance of current watershed technology
 
and demonstration/extension systems.
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Support should be provided for policy analysis on the cross-sectoral
 
impacts of upper watershed activities on the middle and lower
 
reaches of watersheds.
 

3.8..3 Recommendations for AID Action
 

To assist the government in developing and implementing policies in
 

natural resources management, AID should support investigations on
 
the cross-sectoral and other impacts of upper watershed activities
 
on the middle and lower reaches of watersheds. These investigations

might initially be focused on Inner Island conditions and later be
 
broadened to address Outer Island conditions. The Inner Island
 
efforts would include, but not be limited to:
 

- Studies to test the hypothesis that reductions in on-farm erosion
 
provide downstram benefits;
 

- Economic analyses to evaluate the appropriate levels of inputs 
and labor subsidies required to promote changes in upstream
on-farm erosion and, if benefits are accrued downstream, to 
calculate the benefits captured by others not sharing in the
 
costs;
 

- Analyses of investment programs needed to improve off-farm 
employment activities, including whether such investments are
 
justified in terms of resource sustainability and the income and
 
employment benefits of ameliorating the cross-sectoral impacts of
 
watershed soil erosion; and
 

- Policy studies and a review of the GOI's proposal to begin a
 
BIMAS uplands program.
 

Efforts for the Outer Islands would include a study of general land
 
use alloations and the cross-sectoral impacts resulting from
 
inappropriate land use, the relative contributions to resource
 
degradation of different public and private land management systems,

and the efficacy of current Outer Island resource management
 
programs.
 

The causes of natural resource depletion and degradation need to be
 
better understoo,' in order to make rational policy program choices
 
for the allocatijn of resources. AID should fund research to
 
develop an agro-ecological data base to assess the current trends in
 
resource use and conditions in watersheds using the Jratunseluna and
 
Brantas watersheds as case studies and fund studies to determine the
 
causes of upland soil erosion across watershed basins.
 

To design appropriate policies and investment programs for natural
 
resources management, micro-level analysis of natural resource
 
allocation decisions at the village or farmer level is needed. AID
 
should strengthen its efforts to improve local participation in its
 
agriculture and rural development programs through increased
 
research and participation by non-governmental organizations,
 
universities, research foundations, and environmental study centers
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in project design and implementation. How such efforts can be
 
integrated into regional and local government planning and programs
 
should also be investigated.
 

AID should develop an in-house capability to identify and analyze
 

the linkages of its projects on agricultural planning and research,
 
watersheds, irrigation and fisheries within a river basin planning
 
and management framework.
 

o The Mission should continue its involvement in programs that promote
 

soil and water conservation, primarily through the Upland
 
Agriculture and Conservation Project. The lessons learned from the
 
Uplands and Citanduy projects should then be applied to the
 
differing bio-physical and socio-economic conditions of the Outer
 
Island watersheds. In addition, the Mission should examine the
 
linkages between agricultural sustainability, watershed management,
 
and the roles of material, labor, and financial flows within
 
watersheds.
 

AID should develop liaison and technical assistance capability on
 

the watershed issues identified Section 3.8.1, and work with the
 
Ministry of Population and the Environment and the Research Group on
 
Agro-Ecosystems to improve their research agenda and policy and
 
program analysis in these areas.
 

A
 


