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Preface

T he sustainability of a nation depends signi-
ficantly on good management of its natural
resources for the welfare of the people. One

of the important resources that we have is biodiversity
that can be used to improve the wealth of our nation
for current and future generations. For that purpose,
we need to have a sound strategy and concrete action
plan on how to develop our stock of resources to meet
development goals. This document (Indonesian
Biodiversity Strategy and Action Plan-IBSAP) is an
effort in that direction.

We often call ourselves with great pride as a megadiversity country richly endowed with so
many species. But we could not confidently answer questions such as: how many species do we
really own?; are they sustainable?; where are their locations?; or which species can be developed
for the benefit of mankind?. We need to answer these questions, otherwise our ‘pride’ will be just
a groundless exaggeration especially given the fact that we face an increasing threat of species
extinction year after year.

The protection and ‘wise’ utilization of our biodiversity is imperative to our nation as we enter
the 21st Century, an era that often be labeled as ‘the age of biology’. In this fascinating century,
biology-related industries will flourished such as pharmacy, health, food, agriculture, and cosmet-
ics. These industries will rely heavily on biodiversity as a source of raw materials including the
use of related knowledge and technology. The development of these industries can only be achieved
if the sustainability of development is assured. The concept of sustainable development offer
more than just an economic issue. It contains social and environmental aspect of development
activity, too. The most important is to strike a balance among the ‘three pillars’ (economy, social,
and environment) so that any increase in demand (as a result of economic activity) would not
caused over-exploitation of natural resources and put environmental standards at risk. This would
require our best effort and strong commitment toward achieving our development goals in a
sustainable way. This will also determine what kind of future our children will have.
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Foreword
I am very pleased with the completion of the

Indonesian Biodiversity and Action Plan
(IBSAP) document. This document is a product of a
long collaborative process. For the last 20 months,
thoughts, ideas, and suggestions from many parties
are intensively discussed and incorporated into this
strategic document. The involvement of so many
parties in the process, government and non-govern-
mental institutions, both in the central and regional
level, shows a strong participation element in the
process. With such process, I hope the document
will broaden its ‘ownership’ so that all segments of
society will be committed toward an effective im-
plementation of the proposed action plan.

IBSAP is basically an effort to contribute to the improvement of the welfare of Indonesian
people. Biodiversity is indeed special: it supports our life system. Besides, there are many people
who still don’t realise the vital role of biodiversity as a source of our foods, clothes, medicines,
cosmetics etc. Biodiversity protection often seen and regarded as belonging only to scientists
and people who lives around the forest or rural areas. While the urban people seems only
interested in the ‘final products’ and thus a passive consumers with no interest to safeguard or
conserve the resources for the benefit of future generations.

To have a legitimate and effective implementation of IBSAP, it is possible to make this
document legally-binding in the form of law (Undang-undang) or other type of legal docu-
ments. That is one option to be explored further. But at this stage, it is more important to put
our focus on how to increase public awareness about the facts and problems facing our biodiversity
resources. People have to understand the social and environmental cost caused by destruction
of the biodiversity. Priority should also be given to empower constituent at the local level since
it is the local people, with its local wisdom, who know their resources better than others.

In addition, another important thing to be considered is to clarify the relationship between
IBSAP and other planning documents i.e. how IBSAP can be integrated into and in line with the
national development program (PROPENAS) and contribute to the ministries’ or department
strategic plan (RENSTRA), municipal development program (PROPEDA), and regional laws
(PERDA). Given the high expectation placed upon IBSAP especially on its role as guidance for
policy makers at various levels, effective socialisation, monitoring, and evaluation should be
designed carefully to generate shared vision and understanding about the biodiversity problems
and the proposed action plan.
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hard work, and high dedication to finish this document. The network created along the process
should be maintained and developed to support the implementation, monitoring, and evalua-
tion of the action plans.
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The Biak Coast, at the northern part of the Papua Island, is a natural scenic coastal landscape

that attracts domestic and international tourists. Biak is the largest island in Papua and has

famous snorkeling and tourist spots.



Momordica cochinchinensis or Pakurebu, found in semi open forests, at 0-1000 m above

sea level. The plant, with round, tennis ball sized fruits, is found in Kalimantan and Gorontalo.

It is a unique plant with durian like fruit of attractive colors, however it belongs to the cucumber

family, not to the durian family.
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BACKGROUND

Biodiversity is the variety of all life forms
on Earth, along with the interactions among
them and between them and their physical
environment. As an archipelagic state1 , with
its thousands of islands scattered between two
continents (Asia and Australia) and between
the Pacific and Indian oceans, Indonesia en-
dowed with a rich and unique biodiversity.

A large part of Indonesia’s development
activities have relied on the existence, poten-
tial and conservation of its natural resources,
including biodiversity.  Therefore, biodiversity
is an asset for development and the prosperity
of the nation.  However, this “living” asset is
not easy to manage. So far, biodiversity has
been regarded as a resource that can be ex-
ploited easily with little regard for its sustain-
ability. Indonesia has the potential to become
one of the world’s  sources of food and medici-
nal plants, tourism destination and carbon
sinks of the world. And, more importantly In-
donesia has the potential to carry out sustain-
able development for the welfare of its people
through, among others, sustainable manage-
ment of its biodiversity.

In order to realize these potentials, a com-
prehensive, effective, and participatory strategy
and action plan is required.  In 1993 the Go-
vernment of Indonesia, through the National
Development Planning Agency (BAPPENAS),
produced the Biodiversity Action Plan for In-
donesia (BAPI), which will be further described
in the following section.

Almost ten years have passed since BAPI
was published as a guide for sustainable mana-
gement of Indonesia’s biodiversity. However,
based on the available data, the rate of biodi-
versity degradation in the past decade is of a
serious concern.  This is not to say that BAPI
1993 has been ineffective, but many factors
affect biodiversity management.

Indonesia is currently at a crossroads.  The
country has been facing multiple crises since
1998. But at the same time, there is a positive
change toward democracy, regional autonomy
and decentralization. The opportunity to in-
volve the community in biodiversity manage-
ment is also growing. Along with these cha-
nges, there is a need to shift biodiversity mana-
gement paradigm and systems. Therefore, a
new strategy and action plan that is more con-
textual with the current situation needs to be
developed, in order to make sustainable mana-
gement and use biodiversity for the prosperity
of the Indonesian people may become a real-
ity.

The Indonesian Biodiversity Strategy and
Action Plan (IBSAP) is formulated to answer
the above challenge. This activity supported
by grants from the Global Environment Faci-
lity (GEF–TF 023957) and facilitated by
BAPPENAS. The formulation of IBSAP docu-
ments does not begin from scratch, but is based
on the evaluation of the implementation of
BAPI 1993 and other activities related to
biodiversity.

This chapter describes the essence and
evaluation of BAPI 1993, as the basis for IBSAP
formulation, followed by a description of the
objectives, process and approach of IBSAP, and
the organization of the document.

BAPI 1993 AND ITS IMPLEMENTATION

The publication of BAPI 1993 was a stra-
tegic step of the Indonesian government, prior
to the ratification of the UN Convention on
Biodiversity (CBD). It was hoped that BAPI
1993 would be used as a reference to set pri-
orities and investment in biodiversity conser-
vation during the Fifth and Sixth Five Year
Development Plan (up to 1999) and beyond.
Its main target is to conserve as much as
biodiversity as possible, which provides liveli-

1 INTRODUCTION

1 In international discourse Indonesia is known as the largest archipelagic country in the world, but there are others who
say  it is a maritime country scattered with islands.
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hood support and prosperity of the Indonesian
people.

BAPI’s objectives were:
1. To reduce the rate degradation in primary

forest, wetlands, coral reefs and other ter-
restrial and marine habitats.

2. To develop the availability of data and in-
formation on the richness of national
biodiversity to be used by decision ma-
kers and the public to make informed de-
cisions.

3. To encourage a more sustainable and en-
vironmentally friendly use of natural re-
sources.

BAPI 1993 prioritized in-situ conservation
measures, both inside and outside protected
areas, and ex-situ conservation, with four main
activities as follows.
1. In-situ conservation in national parks and

terrestrial areas.
2. In-situ conservation outside protected ar-

eas, including forest, wetland and culti-
vated areas.

3. Conservation of coastal and marine re-
sources.

4. Ex-situ conservation through gene and
seed banks, protection of plant varieties
and breeding programs.

This action plan also emphasized that the
above measures can be effectively implemented
if supported by:
1. Improvement  of community participation

on biodiversity conservation.
2. Accurate identification of research and

training needs.
3. Management and use of information base.
4. Improvement in education, training and

community awareness programmes.
5. Reforms in and enhancement of institu-

tional capacity to implement the action
plan.

Reform and enhancement of institutional
capacity includes:
1. Enhancement of the capacity of institu-

tions managing  biodiversity.
2. Development of  coordination mecha-

nism.
3. Appropriate  resource allocation and au-

thority for  resource management.

4. Improvement in the  capacity of local in-
stitutions.

5. Application of accurate resource valu-
ation.

Although BAPI 1993 was formulated be-
fore the reform era, one of its main messages
was in fact the need for institutional reform.
This means that the structural constraints re-
lated to biodiversity management was acknow-
ledged. In addition, BAPI 1993 was formulated
together by the Indonesian government
(BAPPENAS, the Ministry of Environment, Mi-
nistry of Agriculture, Ministry of Forestry, Mi-
nistry of Internal Affairs), research institutions
(Herbarium Bogoriense and the Indonesian In-
stitute of Sciences) and non-governmental
stakeholders (WALHI, SKEPHI) with the sup-
port of international development institutions
(the World Bank, IUCN and WWF). This is an
indication that although the formulation of
BAPI 1993 was not fully consultative, there was
a process of dialog between the government
and other stakeholders.

In its implementation, the role of BAPI
1993 as a reference for decision making has
not been optimal. A study conducted by the
IBSAP Stocktaking Team in 2001 indicated
some factors why BAPI 1993 did not function
optimally, as briefly described below.

The formulation process
Though some non-governmental organi-

zation (NGO) representatives were involved,
the formulation of BAPI was regarded as highly
exclusive in nature, and involved only little
public participation. Its approach was central-
istic and top-down, and as a result there was
limited sense of ownership and commitment
towards BAPI 1993 among the stakeholders.

The dissemination process
The formulation of BAPI 1993 was nei-

ther supported by a well-planned dissemina-
tion strategy, publication through mass media
nor intensive and continued public campaign.
The document was written in English, which
became a constraint for the stakeholders in try-
ing to grasp its message, even among govern-
ment officials. Therefore, ten years after its pub-
lication, many stakeholders involved in
biodiversity conservation are not aware of the
existence of neither such document nor the
information it contains.
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The implementation process
This document also did not define clearly

the institution that is charged with the respon-
sibility to ensure its implementation and to
achieve its targets and objectives set in it. In
addition, BAPI 1993 did not have formal legal
basis in the national legislation, so it was not
legally binding. As a result relevant stake-
holders were not legally bound to comply with
its contents. This is true as well as for sectoral
ministries or other government institutions
that felt they had no obligation to adopt BAPI
1993 in their planning and management pro-
grams.

Despite the above weaknesses, it does not
mean that the contents of BAPI 1993 were ir-
relevant. Some biodiversity management activi-
ties were carried out as result of it. Among oth-
ers, the biodiversity collection and inventory
activities conducted by LIPI with funding from
GEF grant (see details in Chapter 4). Integrated
conservation and development programs or
ICDP also intensified  (see Chapter 4 for more
details on ICDP). However, the prevailing
structural problems remain unsolved even af-
ter the publication of BAPI 1993. Thus, this
action plan was considered not yet effective.

In addition, many changes have occurred
in the last ten years, and therefore it is time to
have a more contextual biodiversity strategy
and action plan for Indonesia.

OBJECTIVES

The main objective of formulating a na-
tional biodiversity strategy and action plan is
to facilitate activities on the conservation and
sustainable of biodiversity as indicated in the
CBD. The following are the specific objectives
of IBSAP:
• To conduct a review of the needs and pri-

ority actions as stated in BAPI 1993, to
identify what had been achieved, what
could not be implemented and to find out
why the required funds and/or motivation
had not been forthcoming.

• To identify new needs and priority actions
and to revise the action plans according
to potential changes in current and future
environmental policies.

• To identify existing opportunities and con-
straints for effective biodiversity conser-
vation and sustainable use, including the
gaps in existing knowledge, and, set real-

istic targets as well as actions to address
these gaps.

• To prepare new and clear strategies, with
detailed action plan.

APPROACH AND PROCESS

Learning from the experience of BAPI
1993 and given the ongoing decentralization
process, a greater attempt was made to apply,
as far as possible, a participatory, bottom-up
and transparent approach in the formulation
of IBSAP. Such an approach was also aimed at
building a greater sense of ownership towards
the documents produced, and developing a
national consensus, so that the resulting IBSAP
documents will be legally as well as morally
binding.

However, in its implementation, such an
approach faced several technical and non-tech-
nical constraints. Nevertheless the participa-
tory spirit of IBSAP formulation was upheld,
as far as possible, during the 18 months pe-
riod, from July 2001 to March 2003. One exam-
ple of the participatory element is the mem-
bership of the Steering and the Technical Com-
mittees, which consists of representatives from
various government agencies and non-govern-
mental elements. The IBSAP process is de-
scribed below.

The First National Workshop
This workshop was held in 6-7 Novem-

ber 2001 in Bogor, West Java, attended by 126
participants from various stakeholders at the
national and regional levels. The purpose of
this workshop was to 1) introduce IBSAP ac-
tivities to the relevant stakeholders and to en-
courage their participation; 2) identify issues
and prepare the outline of the IBSAP docu-
ments. This workshop produced a proceeding,
which was then used as a reference for the
writing of IBSAP documents.

Outreach activities
This is consisted of many activities, one

of which was distribution of questionnaires to
identify public aspiration and opinion. Basi-
cally, the questionnaires posed questions about
respondents’ knowledge of biodiversity, BAPI
1993 and IBSAP, and their opinion on how
IBSAP should be formulated, what should be
the contents, whether it would need a legal sta-
tus, and whether they would subsequently use
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2   The majority who returned the questioners was from NGO (14 questionnaires); the rest was from donor institutions,
universities, local governments and individuals. Although it was hardly representative of public opinion, respondents’
aspiration must be acknowledged. The important finding was that 12 respondents said they would use IBSAP as a refer-
ence if it has a legal status. They thought that IBSAP is much needed because the rate of  biodiversity degradation in
Indonesia is very  high, while there is no  comprehensive and integrated policy  in place. Sixteen  respondents knew
nothing about BAPI 1993 and 15  were not aware of IBSAP. Therefore, the  dissemination and communication about IBSAP
is  very important.

the IBSAP documents as a reference for their
planning and decision making activities. About
200 questionnaires were distributed through
electronic mail and also through various meet-
ings. But only about 26 respondents actually
filled and returned them, much too small to
be representative2 .

Input was also sought and given through an
electronic mailing list, IBSAP@yahoogroups.com,
which has about 100 members. The moderator of
the mailing list also sent IBSAP draft document to
another 50 mailing lists. This mailing list is still
active at the time of this writing of IBSAP docu-
ments and can be used as a communication me-
dia for the follow up actions of IBSAP.

Another outreach activity was workshop
for journalists held in several regions. In the
Java-Bali and Sumatra regions it was held prior
to their respective regional workshops. In
Sulawesi region, the workshop was held after
the regional workshop. Due to technical con-
straints, this workshop was not held in the
other three regions. These workshops were ex-
pected to encourage participants to be more
active in writing about the IBSAP processes and
biodiversity in general.

Regional workshops
These workshops were carried out in all

six regions, Sumatra, Java-Bali, Nusa Tenggara,
Kalimantan, Sulawesi, and Papua. For each re-
gion BAPPENAS recruited a regional coordi-
nator, whose main tasks were to identify and
gather regional aspirations, hold regional work-
shop and write a regional report. The regional
workshops were held in turn at each region
during May-July 2003. The regional consulta-
tion process is summarized in Appendix 9.

The objectives of these workshops were
to identify problems in each region, formulate
strategic framework, to convey a message or
mandate for the IBSAP process at the national
level and to try to build regional commitment
to implement the follow up actions.  Each
workshop was designed differently based on
the needs of each region. However, as far as
possible, workshops involved stakeholders
from government, NGOs, Parliament, entrepre-

neurs, adat/traditional community and the
media.  It was also designed to be as participa-
tory as possible, in order to record the aspira-
tion of participants. The complete report of
each workshop is published in one volume as
the Regional IBSAP Document accompanying
this National Document, while part of the rec-
ommendations arising from the workshops are
integrated in this National IBSAP document.

Preparation of thematic reports
BAPPENAS also recruited four technical

consultants to prepare thematic reports on the
current condition of forest, wetland, marine
and coastal ecosystems, and agro-ecosystem.
These reports were written based on discus-
sions with relevant government departments
and institutions, and individual experts. A sum-
mary of these reports is presented mostly in
Chapter 3 of this national document.

Focus group discussions (FGDs)
The FGDs were held to harness the com-

mitment and aspirations of those who had not
been involved in the regional workshops. They
were held on 15 and 22 October 2002. Partici-
pants of the first meeting were entrepreneurs
and government officials, while  national NGOs
and scientists from various backgrounds at-
tended the second. The objectives were to dis-
tribute initial  IBSAP  draft   document to be
reviewed by the participants, and to build com-
mitment for the finalization of IBSAP docu-
ments and the follow up process.

The preparation of National IBSAP Document
The initial outline of IBSAP was formu-

lated before the regional workshops were held.
Similarly, some parts of the strategy (vision,
mission, and objectives) were written to be
discussed during the regional workshops. The
first draft was written  after the regional work-
shops and the initial draft was reviewed  dur-
ing the FGDs. Subsequently, the revised draft
was presented at the second National Work-
shop. Inputs, suggestions and recommenda-
tions from this workshop were then incorpo-
rated into the Final draft.
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The Second National Workshop
The aims of this national workshop were

to get  input to the  national IBSAP draft docu-
ment and build commitment for follow up ac-
tivities. This workshop was conducted in Jakarta
on 14 to 15 November 2002, attended by 125
participants, representing  government,   NGOs,
universities and academics from national and
regional levels and regional coordinators of the
IBSAP team. The input from this workshop were
summarized as a final mandate for further revi-
sion of the IBSAP national document. Four most
important results were identified:
1. The needs and conditions of regions must

be reflected in the national document.
2. Communication and socialization pro-

grammes are required after the IBSAP
documents are published.

3. IBSAP must have a  legal status, and
should be pursued at least in the form of
a government regulation.

4. An Ad hoc team needs to be established to
coordinate IBSAP follow up activities, i.e.
the communication and socialization
programs and the efforts to obtain a  legal
status.

A chart describing the process applied in
the preparation of IBSAP documents is pre-
sented in Appendix 8.

Thus IBSAP formulation involved many
relevant stakeholders. Their names and ad-
dresses are listed in the Directory of Stake-
holders of Biodiversity in Indonesia, which also
contains some websites. This Directory will
hopefully be useful for those who want to con-
duct follow up activities on biodiversity mana-
gement.

IBSAP OUTPUT

The output of IBSAP is a set of three docu-
ments: This IBSAP National Document, the
IBSAP Regional Document, which presents the
result of the process in the six bioregions and
the Directory of Stakeholders of Biodiversity
in Indonesia. Only the national document is
translated into English.

The IBSAP national document consists of
seven chapters. Chapter 2 describes important
general concepts of biodiversity and cultural
diversity.  Chapter 3 portrays the state of Indo-
nesia’s biodiversity in terms of forest, wetlands,
coastal and marine ecosystems, and agricul-
tural ecosystems. It also discussed the state of
species biodiversity and traditional wisdom.  A
review of the efforts to  manage biodiversity
and an analysis of the factors causing biodi-
versity crisis in Indonesia are presented in
Chapter 4. This chapter also reviews the cur-
rent and future context of sustainable manage-
ment of biodiversity in the context of sustain-
able development.

Chapter 5 presents strategies for biodi-
versity management, which contains the vision,
mission, objectives and goals. The strategies
are for the national level but to be used as a
reference for biodiversity management at re-
gional level. Chapter 6 provides the action plan,
together with policy direction and performance
indicator.  Finally, Chapter 7 discusses the ideal
and minimum preconditions for the effective
implementation of IBSAP.

Background materials that are considered
important and relevant are presented in boxes
or in appendices as an integral part of the docu-
ment.  A glossary of terms and abbreviations is
also provided to facilitate readers.

The IBSAP documents are meant for all
stakeholders, both from government and non-
governmental sectors, as a reference in policy
making and planning on biodiversity manage-
ment. Hopefully this document can become the
basis of future actions in sustainable biodiver-
sity management.

The writing team acknowledges that there
may be flaws and inadequacy in this document.
Therefore constructive suggestions and cri-
tiques from readers are welcome to improve
the content and presentation of information in
this document. We hope that the objective of
this publication can be achieved, that is to serve
as a reference for sustainable management of
biodiversity for the prosperity of the Indone-
sian nation and its people.
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Aerides inflexum is a fragrant orchid, used as ornamental plants. It grows in South and

Southeast Sulawesi. This epiphyte is usually found in forests near a lake or attached to the

Artocarpus elastica tree.
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2 BIODIVERSITY FOR THE PRESENT
AND FUTURE GENERATIONS

There is a global awareness on the signifi-
cance of and threats to biodiversity. This is re-
flected, among others, by the enactment of the
UN Convention on Biological Diversity (CBD)
in 1992 during the UN Conference on Environ-
ment and Development (UNCED, or Earth Sum-
mit). As of December 2001, 182 countries have
ratified it. Indonesia ratified CBD through Law
No. 5  of  1994 on the Ratification of the United
Nations Convention on Biological Diversity. CBD
has three main objectives: conservation of
biodiversity, sustainable use,  and equitable shar-
ing of benefits arising from the utilization of
genetic resources. Further discussion on the
CBD is provided in Box  4.1 of Chapter 4.

One of the obligations of countries that
ratify CBD is to prepare a national strategy and
action plan on biodiversity management. The
first step of this is the creation of common un-
derstanding on biodiversity, as discussed in this
chapter. This chapter presents the diversity of
cultures and their associated knowledge sys-
tem, as well as the value and significance of
biodiversity for communities and national de-
velopment.

UNDERSTANDING BIOLOGICAL
DIVERSITY

Biodiversity is a term used to describe the
diversity of life forms on earth, the interaction
between various life forms and between them
and the environment. The diversity in know-
ledge system and the culture of a community
is also closely associated with biodiversity. Thus
biodiversity includes all life forms on earth,
from simple organisms such as fungi and bac-
teria to thinking beings such as humans; from
one tree stand in a home garden to thousands
of tree stands that form an interconnected and
complex life system in a forest.

In biological terms, biodiversity are
grouped in ecosystem, species, and genetic
levels.
a. Ecosystem diversity refers to the diversity

of forms and composition of landscapes,
terrestrial as well as aquatic, in which liv-

ing organisms (plants, animals and micro-
organisms) interact and form inter-con-
nections with their physical environment.
The terrestrial ecosystem diversity in-
cludes, for instance, ice fields and moss
at the peak of Papuan Mountains, tropi-
cal rainforests in Sumatra and Kalimantan,
to savannah and shrubs in Nusa Tenggara.
In coastal and marine ecosystems, there
are beautiful coral reefs such as in
Bunaken to sea grass in the Sunda Straits.
Lakes, rivers and freshwater swamps are
components of the wetland ecosystem.
Agro-ecosystems are agricultural systems
constructed by human with diverse agri-
cultural crops, plantations and livestock.

b. Species diversity is the diversity of species
in one ecosystem, whether terrestrial or
aquatic. Thus each organism has differ-
ent characteristics. For example, Indone-
sia has six different species of turtle, green
turtle (Chelonia mydas), hawksbill
(Eretmochelys imbricata), olive ridley
(Lepidochelys olivacea), flatback turtle
(Natator depressus), leatherback  (Dermo-
chelys cariacea) and loggerhead (Caretta
caretta), and each has different physical
characteristics (Conservation Interna-
tional 1999). Species diversity is deter-
mined not only through the number of
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Figure 2.1. Tropical rainforests harbor rich natu-
ral resources and diversity but their existence
are increasingly threatened.
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Figure 2.3. Coral reefs is one of the marine and
coastal ecosystems that are vulnerable to hu-
man disturbance.

Figure 2.2. Savannah grassland as a dominant
landscape in Nusa Tenggara.
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species in a given area, but also by taxo-
nomic diversity (class, family or order).
For instance, an island inhabited by two bird
species and one lizard species has a higher
taxonomic diversity compared to one which
has three bird species but no lizard (WRI,
IUCN and UNEP 1992). Indonesia is con-
sidered as a  country having one of the  high-
est  level of biodiversity and  endemism (or-
ganisms that occur only in a certain area) in
the world (UNEP 2002). The biological rich-
ness of Indonesia is discussed in Chapter 3.

c. Genetic diversity refers to individual diver-
sity within a single species. This diversity
is caused by genetic differences among in-
dividuals. The gene is the factor that de-
termines individual traits and can be in-
herited from one generation to the next.
Thus one individual within one species has
a different genetic makeup from another
individual of the same species. This differ-
ence explains the different appearance of,
for instance, human beings. One may have
straight hair and yellow skin, while others
have curly hair and dark skin. Another
example is the many varieties of rice (such
as  Rojo lele, Menthik, Cianjur) or mango
(Golek, Harum manis, Manalagi).

The three levels of   biodiversity are inter-
connected. So an area with high ecosystem di-
versity, usually would also have high diversity
of species, and vast genetic variations.

Three other important aspects to be un-
derstood about biodiversity:
• Center of origin:  is a geographical area

where a  taxon originates or is developed
for the first time. Taxon is a unit of taxo-
nomy, the science that classifies all living
organisms in the world.

• Center of diversity: a geographical area
with high species or  genetic diversity. A
center of origin is not necessarily a center
of diversity. Indonesia, for instance, is
considered as the center of origin of ba-
nana and sugar cane, but is also a center
of diversity for plants, which did not origi-
nate here, such as rice, mango and the
ginger family.

• Center of endemism: a geographical area
with a high number of endemic species at
the local level3 .

Biodiversity is not distributed evenly on
earth. The tropics have a higher degree of di-
versity compared to other parts of the world.
Indonesia and Brazil, for example, are known
as megadiversity countries, i.e. geographical
areas with the highest level of biodiversity. The
tropical region is important for biodiversity
conservation because many areas are centers
of origin, centers of diversity or centers of en-
demism.

3   Definitions of center of origin, center of diversity and center of  endemism are  taken from  www.flmnh.ufl.edu/fish/
tropical/JSA/terms1.htm
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Figure 2.5. Land clearing activities of other non-
forest uses are not only change the landscape
but often become the causes of animal and plant
species extinction.

Figure 2.4. Carapace patterns of five species of
marine turtles which feed and nest in Indone-
sian waters.

An important feature in the tropics is high
diversity of  species, but the number of indi-
viduals in one population is usually low. There-
fore their sustainable management needs a dif-
ferent approach from the one applied in tem-
perate areas. Archipelagic areas, such as Indo-
nesia, also have different and unique charac-
teristics compared to large tracts of land. Small
islands usually have lower level of biodiversity,
but higher number of endemism. Indonesia has
both big islands as well as groups of small is-
lands, so a different pattern of biodiversity
management is needed, one which conforms
to the biological and physical characteristics
of each island.

Human activities and consumption pat-
tern also influence biodiversity. Human actions
such as clearing forest for agriculture, or ex-
cessive logging of forest, hunting beyond the
carrying capacity of the species to survive, or
over utilizing species without rehabilitation
will reduce the biodiversity in a certain area.
Monoculture utilization or cultivation, of one
or two species or varieties (for example, teak
plantation or fields planted with only one va-
riety of rice) also threatens biodiversity. Simi-
larly development patterns influence biodiver-
sity. For instance, industrialized or developed
countries, which are mostly located in temper-
ate areas, have undertaken less sustainable de-
velopment in the past and followed a consump-
tive life style which have negative impacts on
biodiversity. Unfortunately, the same pattern

of development and excessive exploitation also
occurs in developing countries in the tropical
areas of Asia, South America  and Africa, which
still harbor relatively high level of biodiversity
today. If there is no shift in such development
pattern, degradation and even extinction of the
remaining biodiversity will inevitably happen.

CULTURE AND KNOWLEDGE
SYSTEM ASSOCIATED WITH
BIODIVERSITY

The diversity of human culture  and
knowledge systems can also be considered as
part of biodiversity. Cultural  diversity is re-
flected by the diversity of language, belief,   land
and natural resources management system,
knowledge system, art, music, social structure,
crop selection and food habits, all of which
support communities to adapt towards changes
(WRI, IUCN and UNEP 1992). Indonesia has
the third highest cultural diversity in the world,
after Papua New Guinea and India (Mitter-
meier et al. 1997).  As presented in Table 2.1,
Indonesia has about 336  cultural groups with
their diverse cultures.

Diverse local cultures  are also associated
with knowledge systems on  biodiversity utili-
zation and conservation, often known as tra-
ditional wisdom. Local and traditional know-
ledge systems as well as  cultural practices can
maintain the biodiversity of agricultural crops,
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Olive ridley
Lepidochelys olivaceae

Loggerhead
Caretta caretta

Hawksbill
Eretmochelys imbricata

Leather back
Dermochelys coriaceae

Green turtle
Chelonia mydas
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livestock and habitat because indigenous cul-
ture tends to maintain diverse plants and ani-
mals (KONPHALINDO 1993).

One important  aspect of cultural  diver-
sity is language.  A language developed by cer-
tain cultural groups contains biological and
ecological knowledge on the use and manage-
ment of plants, animals, and ecological rela-
tionship between the various components of

biodiversity. Songs, rituals and myths some-
times contain information in the form of sym-
bols on the benefits of biodiversity that can be
developed to be used by modern agriculture
and health sectors (KONPHALINDO 1993).

One of the practices of traditional wisdom
that has been proven very useful is the tradi-
tional healing system. Some 20,000 species of
living organisms have been used in traditional
medicine (WEHAB Working Group 2002). Out
of  121  modern  drugs derived from plants,
three fourths are obtained by tracing the tradi-
tional knowledge of indigenous cultural groups
(ethnopharmacology). The knowledge of an
indigenous community in Madagascar on the
benefit of Vinca rosea as a treatment for
leukemia has made it possible for three fourth
of children suffering from this ailment to sur-
vive. The plant provides basic medicinal ma-
terial to treat leukemia, i.e. vincristine and vin-
blastine. RAFI in  Khor (2002) reported that at
least 80% of the world’s population rely on tra-
ditional knowledge about plants, animals, in-
sects, microbes and agricultural systems to ful-
fil their needs for food and medicine.

Traditional wisdom is facing erosion or
transformation because cultural diversity is
threatened with extinction. Mittermeier et al.
(1997) said that 80 cultural groups in Brazil
have become extinct during the 20th century.
One of the indicators of cultural diversity ero-
sion  is the disappearance of language because
the indigenous language experts and speakers
are increasingly limited. Experts estimate that
only five percent of the languages in the world,
or only about 300 languages, are currently se-
cure  (KONPHALINDO 1993). This erosion is
partly caused by the degradation of forests, the
home of most of these cultural groups. The
extinction of cultural groups and their lan-
guages as well as traditions is a threat to
biodiversity, because important knowledge and
technology on the ecological relationship be-
tween biodiversity, together with the benefits
and use patterns, lost as these groups disap-
pear.

Modern  knowledge systems and technol-
ogy development have also contributed to the
understanding about biodiversity and its bene-
fits. One important aspect is the domestication
of wild plants and animals into livestock and
agricultural crops, based on the knowledge
about the biology of certain species. This will
be further discussed in Chapter 4.
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Table 2.1. Countries with the highest cul-

tural  diversity.

Country Cultural

Group

Papua New Guinea 875

India 613

Indonesia 336

United States 300

Democratic Rep. of Congo 250-300

Mexico 240

Brazil 206

Australia 200-250

Philippines 111

Peru 96

Colombia 81

China 56

Source: Mittermeier et al. 1997.

Figure 2.6. Land degradation resulting from eco-
nomic activities that put strong emphasis on
short-term growth.
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THE SIGNIFICANCE AND VALUE OF
BIODIVERSITY

This section discusses some of the signifi-
cance and value of biodiversity that have been
partly adapted from economic assessment of
biological resources by the Natural Resources
Management Program (NRM/EPIQ)4 . Eco-
nomic valuation deals more with the economic
aspect of biological resources, while the val-
ues presented here represent the entire value
of biodiversity. There is thus a need to distin-
guish biological resources and biodiversity.

Biological resources are often interpreted
as assets to produce products and services only,
while biodiversity refers to all  aspects of life
support system, which includes the social, eco-
nomic and  environment dimensions, know-
ledge system, ethics and the relationship be-
tween these various aspects. These values have
been acknowledged and known, but  they are
often ignored because not all these values can
always be assigned a monetary value. For ex-
ample, the meranti timber cut from the forest
and then sold to a sawmill has a clear value in
dollar. But the meranti tree, which is allowed
to grow in watershed areas to prevent erosion
and protect soil, clearly has a great significance,
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Natural resources valuation will enhance the

understanding about the value and services pro-

vided by natural resources and biodiversity.

Valuation can help decision-makers to make al-

ternative development policy choices that will

most benefit their region. Valuation would also

be useful in identifying and comparing the invest-

ment made, opportunity costs, and the benefits

produced. A better understanding of who bears

the cost and who enjoys the benefit is important

in formulating and implementing effective poli-

cies for protecting and utilizing natural resources

efficiently  (NRM/EPIQ).

There are five  valuation approaches  (IIED

2001 in Vermeulen and Koziell 2002):

a. Market price approaches,  including estima-

tion of profits  from consumption and sub-

sistent production;

b. Surrogate market approaches, including

but assigning a monetary value to this would
be difficult.

Therefore economic valuation of biologi-
cal resources is needed to assign economic
value to all their benefits. Yet not all benefits
can be valued economically. Even so, economic
valuation is still important as one of the tools
to make decisions on biodiversity management
options. Biodiversity valuation methods are
presented in Box 2.1. The entire significance
of biodiversity is described below, while the
value of conservation areas is provided in Box
2.2.

travel cost model, the price of enjoyment

and substitution approach;

c. Production function approaches, that em-

phasize on the biophysical relationship be-

tween the functions of forests and market

activities;

d. Stated preference approaches,  particularly

contingency valuation methods together

with their variations;

e. Cost based approaches, including compen-

sation cost and cost for maintaining it.

The above methods can provide a relative

value estimation, which can compare resources

in different locations. This method also assigns

monetary value to those values, which cannot

be accommodated by the market by making di-

rect comparisons between various products and

services.

Box 2.1

BIODIVERSITY ECONOMIC VALUATION METHODS

4   The valuation  undertaken by some experts in general classify biodiversity value into three categories: direct use  value
(productive and consumptive benefits), non-direct use value  (environmental services, option value), non-use  value
(heritage and existence values)  (Vermeulen and Koziell 2002). This document tries to present a holistic understanding of
the value of biodiversity and so does not use the above classification. All  values are considered to have equal significance.

Figure 2.7. Human and nature relationship is
often expressed in the form of artwork that dis-
play uniqueness of each local culture or region.
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Existence value
In this case,  biodiversity is valued due to

it existence in a given area (Ehrenfeld 1991).
This value is not associated with the potential
of a certain organism, but is linked to its right
to live as a part of nature. Existence value is
sometimes known as intrinsic value, which is
associated with ethics, that is a value based on
ethics or religion. All religions of the world
teach humans to protect God’s creations. By
adhering to the existence value, some people
feel they get a benefit, in the form of an oppor-
tunity to practice their religion.

Existence value is also linked to aesthetic
value for humans. For example, many people,
whether nature lovers or tourists, are willing
to spend money to visit national parks in or-
der to see animals in their natural habitat, al-
though they get no economic benefit from such
an activity. A more concrete example is the fact
that tourists are willing to pay a lot of money
to enjoy coral reefs in their natural form at the
Bunaken National Park (NP), whose recreation
value indeed amounts to Rp. 9,8 billion  per
year  (NRM/EPIQ nd). Similarly, cave lovers
or speleologists are willing to pay a lot of money
and to take risks just to enjoy the beauty of
the caves in Indonesia.

Although the existence value of biodi-
versity is hard to quantify in monetary terms,
the benefit in increasing the psychological
wellbeing of humans is quite clear. This is the
reason why some people, particularly in de-
veloped countries, are willing to mobilize funds
for nature and biodiversity conservation mainly
to be able to enjoy their existence value.

Ecological value
Biodiversity provides ecological or environ-

mental services for humans. For instance, for-
ests maintain the hydrological balance thus pre-
venting floods and droughts. Forests also main-
tain soil fertility by supplying nutrients through
the leaf litter, prevent erosion and regulate the
micro climate. Coral reef and seagrass provide
nursery grounds for various fish and shrimp spe-
cies. Karst and cave ecosystems provide a place
for water storage that is used by the organisms
in the surrounding areas and protection for seed
dispersing and pollinating bats that are useful
for plant reproduction.

The ecological value  can be harnessed if
biodiversity is considered as one entity, where
the components are inter-dependent. For ex-
ample, the diverse ecosystems provide a place

for the food chain to function and a space for
species to survive and breed. A well function-
ing ecosystem can supply and produce envi-
ronmental services beneficial for the species
living in it; these services are, among others,
protection of water and soil quality, regulation
of local climate. Environmental services are
undervalued because it is difficult to quantify.
Yet, this value is substantially high, as presented
in Box 2.2.

Species diversity makes it possible to cre-
ate food chain among plants and animals; this
guarantees continuity of food supply for each
species. Various  species also develop mutu-
ally beneficial relationship within the food
chain. For instance, insects that take nectar
from flowers help in the pollination process of
plants, or bats that eat durian actually help the
dispersal of durian seed.

Genetic diversity is needed by each spe-
cies to maintain their breeding capability, de-
velop resistance to diseases and adapt to envi-
ronmental changes. Species need a supply of
diverse genes in order to survive in the ever
changing environment.

Heritage value
This value is associated with the wish to

conserve biodiversity for future generations.
For instance, the Kasepuhan community in
Halimun Mountain, West Java, stores seeds
from each rice variety to be planted in the next
season, and to conserve their rice varieties.
Their purpose is to reserve this valuable re-
source for the next generations. Among com-
munities in Mentawai (an island off the West
Coast of Sumatra) only certain people are
allowed to hunt monkeys and turtles to get pro-
tein. The number of animals killed is also limit-
ed and the meat is equally shared among com-
munity members. The intention is to prevent
wasteful use of and depletion of resources, to
make them available for the next generation.

This value is often linked to the socio-
cultural and option values. Certain species or
area is deliberately conserved and bequeathed
from generation to generation in order to main-
tain the cultural and spiritual identity of cer-
tain ethnic groups or so that the next genera-
tions maybe able to fulfil their needs.

Option value
This is the value of biodiversity in pro-

viding benefits for communities in the future
(Primack et al. 1998). Biodiversity has uses and
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values, which may not yet be known or can-
not be utilized by humans at present. With the
change in demands and consumption pattern
as well as technological advances, this value
will be important in the future. The potential
of wild plants as medicinal sources is an ex-
ample of the option value. Many pharmaceu-
tical companies and government health agen-

cies are intensively trying to discover new
medicinal materials from biodiversity in its
natural habitat in order to treat diseases such
as AIDS and cancer. It should be noted that
the 20 most often prescribed drugs in the USA,
with an average annual value of US$ 6 billion
contain chemicals found in nature (Primack
et al. 1998).

Similarly, germplasm collections in the
various research centers may not seem to have
direct value at present, while the cost of main-
tenance is quite high. But, in the future, culti-
vated and wild plant germplasm collections will
become very valuable for agricultural plant
breeding.

The economic value of most of the world’s
species may be unknown yet at present, or
knowledge on their utilization is limited. If one
species with a high option value becomes ex-
tinct, even before it can be identified, the loss
for human welfare can perhaps be high. If
biodiversity were to be considered as a manual
for improving the welfare of human beings,
then the loss of one species would be like tear-
ing a page of that manual (Primack et al. 1998).
When we need information to solve one of our
problems, which may be contained in that torn
page, only then can we become aware that we
have lost that information forever.
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Conservation areas are often treated as li-

abilities because their environmental services

cannot be assessed fully, or are underestimated.

Such a notion can be eliminated by several tech-

niques and approaches that can provide a com-

prehensive value for all the significance and func-

tions of biodiversity.

Valuation has been conducted in some con-

servation areas and areas with high biodiversity

in Indonesia, such as Gunung Leuser National

Park, Togean Islands, Taka Bonerate NP, Gede-

Pangrango NP and  Bunaken NP.  Results of stud-

ies show that the total economic value of these

areas is higher than the productive value and other

forms of utilization. For example, the monetary

value of tourism activities and environmental serv-

ices (water regulation for agriculture and house-

hold use and sedimentation control) derived from

the protection of the Gede-Pangrango NP

Box 2.2

CONSERVATION AREAS: ASSET OR LIABILITY?

amounts to Rp. 40,80 billion per year  (for net

present value - NPV or a 10% discount rate) and

very much higher than the management costs and

the monetary value from timber felling in the area

which amounts to only Rp. 27,96 billion. The an-

nual value derived from protecting Bunaken NP

is estimated to be 9,6 billion, and Bukit Baka Raya

NP is Rp.10 billion. The economic benefits of pro-

tecting water in  Ruteng is  US$ 35 per household

per year and the economic benefit of improving

the quality of the water in Ciliwung river is esti-

mated to be Rp. 30 million per year (NRM/EPIQ).

Likewise, protecting forest in Gede, Halimun,

Pangrango and Salak mountains in West  Java

will guarantee drinking water supply for the com-

munities and for various economic activities such

as agriculture and processing industries in the

Jakarta-Bogor-Tangerang-Bekasi area, Sukabumi

and Banten.

Source: extracted from training on economic valuation of natural resources by NRM/EPIQ.

Figure 2.8. Medicinal plants cultivation is one
of the potentials for sustainable development
that need further exploration and development.
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The option value is similar to savings that
will enable humans to develop choices in or-
der to adapt when faced with physical envi-
ronmental and social changes.

Consumptive value
 This value is derived from direct benefits

from biodiversity, such as for food, housing or
clothing. Communities in  Indonesia consume
no less than 100 food plant  species (those
producing grains and tubers). No less than 100
bean or nut species,  450 fruit species and  250
vegetable and mushroom species are used in
their daily diet. Some 940 plant species are used
in traditional medicine (KMNLH 1997).

Wild plant species from the forest, known
with its aphrodisiac properties such as
Euriycoma longifolia, Ficus deltoidea and the
yellow root Arcangelisia flava,   and cultivated
species such as ginger  (Zingiber officinale),
turmeric (Curcuma domestica), galangal
(Kaempferia galanga), java tea (Orthosiphon
aristatus) and cardamom (Amomum cardamo-
mum) are also used in traditional medicine by
local  communities. Some  species, such as rosy
periwinkle, have in fact been used in modern
medicine products. More than  100 timber spe-
cies, 56 bamboo species and 150 rattan  spe-

cies have also been used to build houses and
make household utensils by communities
(KMNLH 1997).

Productive value
This is the market value derived from

trade in biodiversity at the local, national and
international markets. For instance, the glo-
bal market value of drugs derived from genetic
resources is estimated to be US$ 75,000-
150,000 million per year. The annual total
value of sectors associated with the seeds mar-
ket all over the world is US$ 45 billion, while
the total output from the world’s agro- ecosys-
tem is equivalent to US$ 1.3 trillion per year
(WEHAB Working Group 2002). In fact, about
40% of the world’s  economy depend on bio-
logical processes  and products, in other words
biodiversity (Crucible Group 2000; UNEP
2002).

Indonesia’s  economy has  also largely been
dependent on the productive value of biodi-
versity. During the 1970s and 1980s, forest
products were important source of non-oil ex-
ports and revenue (Resosudarmo 2000). In
1998 seaweed export generated US$ 45 mil-
lion (Suhartono 2000) and fish product exports
generated US$ 2 billion in  2000 (Dirjen P3K-
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Figure 2.9. Mangroves have high economic value for people and also as feeding and nursing ground for
many species of fish and bird.
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DKP 2001). Biodiversity-based industries are
also important for domestic economy. For ex-
ample the value of domestic sale of processed
jamu (herbal medicine) was Rp. 200-400 bil-
lion in  1999, with an annual  increase of 10%
(Putterman 1999). Domestic sales of non-tim-
ber forest products such as terpentine, cayuput
oil, copal and silk contributed to about Rp. 41
billion to the national economy  (Departemen
Kehutanan 2000).

The productive value  of genetic resources
(including human genes) will be increasingly
important in the future, particularly in terms
of creating new crop varieties, micro-organisms
for industrial processes and gene therapy on
livestock and humans. With advances in mod-
ern biotechnology and bioinformatics, the 21st

century is often called the biotech century.  The
profitable business during this century is the
life sciences industry, that is pharmaceutical,
health, food, agriculture and cosmetics. All
these industries rely on biodiversity as raw
materials and biotechnology and bioknow-
ledge, which will continue to develop in the
future.

Life sciences industry will lead to in-
creased commercialization of biodiversity. Thus
the emphasis would be on the productive value
of biodiversity, by sidelining all its other val-
ues. There are concerns that this imbalance will

lead to degradation of biodiversity, particularly
those considered devoid of economic/produc-
tive value.

The above description shows that biodi-
versity has local and global values. The per-
ception and knowledge on the two values dif-
fer. Generally local biodiversity value is not
well documented, and therefore is not well rep-
resented in the biodiversity policy debate and
formulation at the global level  (Vermeulen and
Koziell 2002). The difference between local and
global biodiversity value is given in Table 2.2.

HERITAGE FOR FUTURE
GENERATIONS

The significance and value of   biodiversity
for human life and national development, as
described above, is not just for this generation,
but also for future generations. But from the
range of benefits, very often only the produc-
tive value is emphasized, ignoring other val-
ues. The monolithic ways of production (only
one mode or one type of utilization, for exam-
ple timber), and monoculture cultivation sys-
tem  have reduced the entire set of values of
biodiversity.

Such a monolithic way in considering the
values of   biodiversity has led to degradation
of natural habitat, species extinction, erosion

Table 2.2. Differences between global and local value of biodiversity.

Global Local

Source: Vermuelen and Koziell 2002.

Non-direct and non-use values are the  pri-

orities

Emphasis on conservation, with or with-

out sustainable use

Usually no specific user groups

Endemic and rare species given high value

Focus on genotype (genetic information)

Wild and cultivated biodiversity are treated

differently

Direct use value is as important, if not

more important, than non-use and in-

direct use values

Emphasis on sustainable use

Specific user groups

Endemic species has same  value as

other species

Focus on phenotype (visible traits)

Same treatment for wild and cultivated

biodiversity
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of cultural diversity, and weakening of know-
ledge system at the local, national and global
levels. In this process, only a few people bene-
fit, but a large part of the community, whose
livelihoods depend on biological resources,
experience impoverishment.

Biodiversity as a development asset is in a
critical condition, as will be discussed in Chap-
ters 3 and 4. Unless there is a shift in the para-
digm, production and utilization pattern, as
well as mechanisms for sharing of benefits, it
is difficult to predict if this asset will still avail-
able for future generations.

Depletion of assets will hamper the
sustainability of development activities. Future
generation will not have sufficient biological
resources, for which they have right of, to meet
their needs. Therefore, sustainable biodiversity
management is required, not only in Indone-
sia, but also at the global level, to ensure the
welfare of the present and future generations.
The first step towards this is to identify the
biological richness and detect the rate of deg-
radation as well as factors causing its degrada-
tion. These will be discussed in Chapter 3.
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Figure 2.10. National parks contain rich biodiversity that is crucial  to support community welfare and
ecological integrity.
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Cuscus (Ailurops ursinus), a rare nocturnal mammal, is a timid animal and hides among

the trees of Indonesia’s tropical forests.

Cuscus (Ailurops ursinus), a rare nocturnal mammal, is a timid animal and hides among

the trees of Indonesia’s tropical forests.
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Pimeleodendron amboinicum can reach a height of 20 m, with diameter of 130 cm. Lo-

cally known as Daso-daso, it grows on the slopes at 150 m above sea level, and is found in

Southeast Sulawesi and Maluku. Its straight and strong trunk is often used for building

material, board and pillars.

Pimeleodendron amboinicum can reach a height of 20 m, with diameter of 130 cm. Lo-

cally known as Daso-daso, it grows on the slopes at 150 m above sea level, and is found in

Southeast Sulawesi and Maluku. Its straight and strong trunk is often used for building

material, board and pillars.
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The previous chapter described the value
and significance of biodiversity, particularly for
sustaining development in Indonesia. In order
to utilise this asset(s) wisely, we need to know
the potential and condition of national
biodiversity at present.

Indonesia has an important position in
terms of global biodiversity, since it is one of
the ten countries with the richest biodiversity,
often known as  megadiversity country (Primack
et al. 1998). Table 3.1 presents the character-
istics of megadiversity countries. The figures
in the table have not included the diversity of
coral reef species Indonesia, or the soil and cave
biota as well as their associated organisms, al-
though Indonesia is reported to have the high-
est cave fauna diversity in the world (Bedos et
al. 2001). If all these components are taken into

account, Indonesia could well be on the top of
the list in terms of biodiversity richness.

Indonesia’s geological history and topo-
graphy supports its biological diversity and
uniqueness. For instance, Indonesia is an archi-
pelagic country located in the biodiversity dis-
tribution path of the Asian continent (Java,
Sumatra and  Kalimantan islands) and Australia
(Papua), and in the transitional zone of the
Wallace line (Sulawesi, Maluku and Nusa Teng-
gara islands), and therefore harbors the bio-
logical richness of Asia, Australia and the tran-
sitional zone of the two continents. The geo-
logical history of each island in Indonesia gave
rise to the climate variations, which is wet in
the western part and drier in the eastern part,
thus influencing the ecosystem formations and
flora and fauna distribution.

3 THE STATE OF BIODIVERSITY
IN INDONESIA
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Brazil 30 18 48

Indonesia 18 22 40

Colombia 26 10 36

Australia 5 16 21

Mexico 8 7 15

Madagascar 2 12 14

Peru 9 3 12

China 7 2 9

Philippine 0 8 8

India 4 4 8

Ecuador 5 0 5

Venezuela 3 0 3

Source: Mittermeier et al. 1997.

Table 3.1. Countries with highest diver-

sity and endemism.

Total
value

Ende-
mism
value

Diversity
value

Country

Note: Diversity value is calculated based on the diversity in five

vertebrate groups (birds, mammals, reptiles, amphibians, and

freshwater fishes), two invertabrate taxa (butterfly and tiger

bettle), and higher plants. Endemisme is calculated based on

four vertebrate groups (birds, mammals, reptiles, amphibians),

two invertabrate taxa (butterfly and tiger bettle) and higher plants.

Figure 3.1. Cave ecosystems are relatively little stud-
ied in Indonesia.
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POTENTIALS

Indonesia is estimated to have 90 ecosys-
tem types, from snow peaks at Jayawijaya, al-
pine, sub-alpine, montane to  lowland rainfor-
ests,  coastal forest, grasslands,  savannah,
wetlands, estuaries, mangrove and marine and
coastal ecosystems, including  sea grass and
coral reefs to deep sea ecosystems. Although it
covers only 1.3% of the total landmass in the
world, Indonesia harbors a very high fauna
species diversity, as outlined below (Dephut
1994; Mittermeier et al. 1997):
• About  12% (515 species, 39% endemic)

of the  total mammal  species, second in
the world.

• 7.3% (511 species, 150 endemic) of the
total reptile species, fourth in the world.

• 17% (1531 species, 397 endemic) of the
total bird species burung, fifth in the world.

• 270 species amphibians,  100 of which are
endemic, sixth in the world.

• 2827 invertebrate species.

Furthermore, Indonesia has 35 primate
species (ranking fourth in the world, 18% of
which are endemic) and  121 butterfly species
(44% endemic). Perhaps  Indonesia is the only
country after Brazil and maybe Colombia that
has the highest freshwater fish diversity, about
1400 species (Dephut 1994; Mittermier et al.
1997).

In terms of plant diversity, Indonesia ranks
fifth in the world, with more than 38,000 spe-
cies (55% endemic). Palm diversity in Indone-
sia ranks first in the world, with 477 species
(225 of which are endemic). More than half of
the total timber producing tree species (350)
with economic value (members of the  Dip-
terocarps family) are found in this country, 155
of which are  endemic to  Kalimantan (Dephut
1994; Newman 1999).

These figures will certainly be higher as
the on-going field studies all over the country
are completed. But, they may be reduced since
the existence and condition of biodiversity is
influenced by the practices and behavior of
community and cultures, which in Indonesia
have a high diversity as well.

This chapter will briefly describe the state
of biodiversity agriculture, forest, wetlands, and
marine  and coastal ecosystems. Each of these
four sections consists of a description on the
state of the resource, significant value, and
threats or problems causing its degradation.
Data is largely obtained from literature and
interviews with relevant resource persons.
However, it should be noted that comprehen-
sive data to illustrate the state of biodiversity
in Indonesia, especially time series data, is of-
ten not complete, scattered, outdated, and dif-
ferent sources often provide different data. This
fact has a bearing on the accuracy of the de-
scription provided in this document; but such
limited information are still useful to provide
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Figure 3.3. Palms are one of the multi purposes
plant species spread widely in the  Indonesian
forests.

Figure 3.2. The proboscis monkey (Nasalis
larvatus) is an endemic primate in Kalimantan.
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an indication of the destruction level of
biodiversity in Indonesia.

In addition, this chapter will touch on the
state of species and genetic diversity, particu-
larly in terms of their degradation. Finally, this
chapter discusses cultural diversity as an inte-
gral part of biodiversity management, espe-
cially in the context of traditional wisdom sys-
tems.

FOREST ECOSYSTEM

In Indonesia there are about  15  natural
forest formations, covering an area of about
119 million hectares (RePPProT, in Zuhud and
Putro 2000). Main forest types range from low-
land evergreen  forests in Kalimantan and
Sumatra, monsoon forests and  savannah in
Nusa Tenggara, to alpine forests  in Papua. In-
donesia’s forests are very important for  the
international community  since it covers ap-
proximately four percent of the world’s   fron-
tier forest  (vast areas of natural forests, with
complete ecosystem compositions and rela-
tively undisturbed, thus  natural ecological and
succession processes can continue)  (Bryant et
al. 1997).

In Indonesia there are also community
forests (tree gardens), that is forests managed
by communities through agroforestry systems.
Some examples are the damar (resin tree) gar-
dens  in Lampung, mixed rubber gardens in
Jambi and South Sumatra,  tengkawang (ellips
nuts) and fruit, and mixed durian gardens  in
West Kalimantan,  cinnamon gardens  in West
Sumatra  and Jambi,  and mixed tree gardens
(kebun talun) in West Java. The rich plant and
animal diversity in these many forms of com-
munity  and secondary forests have not been
much studied.

Forests are the main  natural habitat  for
so many  plant and animal species such as
fungi, moss, ferns, flowering plants, orchids,
insects, amphibians, reptiles, birds and mam-
mals. The potential  and endemism level of
plant and animal biodiversity in each  bioregion
is different, based on the different  forest eco-
systems.  Table 3.2 provides the potentials  and
endemism level of mammals, birds, reptiles and
plant in each  bioregion.

Indonesia’s forests are also valuable
sources of internationally traded timber;  there
are about  120 families  (267 species) of high
quality timber that dominates the international
timber trade   (Dephut 1991). In addition, In-
donesia’s  forests contain about 1300 plants
known to have medicinal properties (Sangat
et al. 2000).

Benefits and value of forest ecosystem
Forests have various  economic, social and

environmental benefits and value.  Indonesia’s
forest biological resources provide economic
benefits through the production of commer-
cial timber, non-timber forest products, fruits,
medicine, game and food materials. Forest ar-
eas also provide tourism services that are im-
portant for Indonesia’s tourism development.
In 1998/1999, some 3.5 million domestic and
international tourists visit conservation areas
(Ditjen PHKA 1999). Forests provide ecologi-
cal benefits by functioning  as provider of en-
vironmental services, such as hydrological
functions, microclimate regulation, providing
habitat for wildlife and valuable genetic re-
sources. Forests also have social cultural func-
tions  for  many indigenous and local commu-
nity groups.

The monetary value of all these benefits
has been partially calculated and a summary is

Sumatra 465 2 194 10 217 11 820 11

Java-Bali 362 7 133 12 173 8 630 5

Kalimantan 420 6 201 18 254 24 900 33

Sulawesi 289 32 114 60 117 26 520 7

Nusa Tenggara 242 30 41 12 77 22 150 3

Maluku 210 33 69 17 98 18 380 6

Papua 602 52 125 58 223 35 1030 55

Source: BAPPENAS 1993, WCMC 1994.

Table 3.2. Species diversity and endemism in each bioregion.

Endemic
(%)

PlantEndemic
(%)

ReptileEndemic
(%)

MammalEndemic
(%)

BirdIsland
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provided in  Table 3.3. Another example is the
value hydrological services provided by the
Gede-Pangrango National Park (NP) as pro-
vided in  Table 3.4. Due to differences in the
valuation approach, sometimes the monetary
values may also be different.

Resource degradation and depletion
Forest ecosystems are facing threats such

as deforestation, fragmentation and conversion
into other uses. The World Bank estimates that
by 2005 lowland forests  in Sumatra will dis-
appear, a similar fate will be faced by  Kaliman-
tan in  2010, while  in Sulawesi only 11% of
the forest ecosystem will be left in 1997 (see
Figure 3.4). Forest Watch Indonesia, a forum
of  20 NGOs, that conduct studies on the state
of the forest in Indonesia, reported in 2002 that
since 1996 deforestation rate is about two
million hectares per year.

Although different, formal data also indi-
cates an alarming forest degradation rate. Based
on the 1993 Forestry Statistics, forest area was
estimated to be about 141.8 million hectares,
while in 2001 this was reduced to about  108.6
million hectares. In eight years forest area was
depleted by 32.2 million hectares.

Table 1 in Appendix 1 presents a compari-
son of forest areas in 1993, 2001 and 2002
based on their functions, i.e.: 1) production
forest, consisting of permanent production for-
est  (HP), limited production forest (HPT) and
production forest that can be converted (HPK);
2) conservation forest (HSAW), and 3) protec-
ted forest  (HL).

The data shows that the Kalimantan
bioregion experiences the highest rate of  for-
est reduction, 12.8 million hectares within a

period of eight years or an average of 1.6 mil-
lion hectares/year. Degradation occurs in all
forest types, but the highest is  in production
forest  (HP and HPT). The second highest rate
of forest depletion is experienced by Sumatra,
11.8 million hectares in the same period or an
average of 1.5 million hectares/year. Depletion
occurs in all forest functions, except  conser-
vation forest (HSAW) which actually increased
slightly in area.  Forest depletion in Sulawesi
is about 1 million hectares/year. In other bio-
regions, there is a slight increase in forest  areas,
mostly due to addition in protected and con-
servation forests.

Depletion in production forest areas, par-
ticularly in Kalimantan, Sumatra and Sulawesi
together with changes in land cover indicates
a significant reduction in forest cover. Recal-
culation of production forest by MoF based on
Landsat images in  1997 to 1999 showed that
out of the 46.7 million hectares production
forest, actual primary forest was only 41%;
logged over areas in good to moderate condi-
tion was about 2%; and the remaining 30% was
degraded forest areas. Another calculation on
forest cover all over Indonesia by FWI is pre-
sented in Tables 2 and 3 in Appendix 1.

The recent official data shows that de-
graded forest area in  Indonesia amount to  43
million hectares, with an average deforestation
rate of  1.6-2.4 million hectares/year. Defores-
tation is  0.20% per year in Sumatra,  0.42% in
Java, 0.94% in  Kalimantan, 1% in Sulawesi  and
0.70% in Papua (Dephut nd).

One clear example on the cause of the de-
pletion and degradation of forest ecosystem is
forest and land fires in  1997-1998, which burnt
no less than 9.75 million hectares of forest in

Benefit Value

Timber products US$ 6.5 billion

Value of non-timber forest products - domestic Rp. 40,917,911,000

Value of non-timber forest products - export Rp. 295,196,930,000

Medicinal plants US$ 14.6 billion

Wildlife US$ 1,575,817,500

Tourism services Rp 37.15 billion (only for Leuser NP)

Food sources Rp. 308,462,376,000 (only for  Papua)

Direct and indirect values Rp. 16.3 billion/year  (Alas Purwo NP)

ecological  benefits Rp. 123.11 billion/year  (Gede-Pangrango NP)

Table 3.3. Estimation of selected values of  forest biological resources in Indonesia.

Sources: Departemen Kehutanan 1995/1996-1999/2000, Zuhud and Putro 1994, Dirjen PHKA/PKA 1997, Ditjen PHKA 1996, BPS

2001, Windarti 1995, Setianingrum 1996.
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Figure 3.4. Change in forest covers in Sumatra, Kalimantan, and
Sulawesi, 1900-2010.
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the five major islands of Indonesia. In Kali-
mantan and Sumatra 3.1 million hectares of
lowland forest and 1.45 million hectares of peat
swamp forest were damaged by the fire
(BAPPENAS in Barber and Schweithelm 2000).

Forest depletion and degradation threat-
ens the integrity of forest ecosystem and the
wildlife living in it. The rate of species deple-
tion  in Indonesia is discussed in the section of
State of Species and Genetic Diversity.

MARINE, COASTAL AND SMALL
ISLAND ECOSYSTEMS

The marine and coastal ecosystem is a
complex resulting from the integration of
physical, biogeochemical and biological inter-
actions. The official classification of marine
ecosystem has only been recently  developed
but for a limited level and scope. It is possible
that important marine ecosystems may not yet
be identified and thoroughly studies, because
of limited reference as well as constraints in
supporting technologies.

Many different classification systems ex-
ist for coastal areas, depending on the objec-
tives. However, in general two types of data
are used in classifying coastal areas, i.e.:
• Detailed research of a closed area based

on influencing factors at the local level,
such as substrate, habitat, current pat-
terns, waves and climate; and,

• Global approach based on one or two
types of data, such as ecosystem type
(Wilkinson and Buddemeier 1994) or
geomorphology  (Jelgersma et al. 1993).

Given the limited availability of knowl-
edge, the ecological perspective is most often
used to study coastal and marine areas. There
are many studies from the geological and geo-
morphologic perspective but their results have
not contributed significantly to the knowledge
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Table 3.4. Total value  of hydrological services in  Gunung Gede-Pangrango NP.

Household Sector Value (per year)

a. Tap-Water (PAM) consumers in:

• DAS Cimandiri Hulu Rp. 2.09 billion

• DAS Ciliwung Hulu Rp. 0.65 billion

• Sub DAS Cisokan Tengah Hilir Rp. 2.2 billion

b. Non-tap water consumers in:

• DAS Cimandiri Hulu Rp. 18.95 billion

• DAS Ciliwung Hulu Rp. 6.76 billion

• Sub DAS Cisokan Tengah Hilir Rp. 25.59 billion

Agriculture

• DAS Cimandiri Hulu Rp. 20.65 billion

• DAS Ciliwung Hulu Rp. 4.13 billion

• Sub DAS Cisokan Tengah Hilir Rp. 42.17 billion

Source: Windarti 1995.

Note: PAM is the state water company (Perusahaan Air  Minum); DAS is the watershed areas (Daerah Aliran Sungai).

Figure 3.5. Forest fires often cause economic
loss  as well ecological damage.
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of  ecosystem classification in marine, coastal
and small island areas. In marine, coastal and
small island zones, there are several unique but
interrelated ecosystems, which are also dy-
namic and very productive. Bengen (2001)
listed several marine and coastal  ecosystems
from the ecological perspective, consisting of
estuaries; mangrove; sea grass; coral reef; rocky
and sandy beaches;  and small islands.

In addition to ecosystem diversity, Indo-
nesia’s seas also contain fish and other biotic
resources with a Maximum Sustainable Yield
(MSY) amounting to 6.4 million tons/year.
Marine resources consist of large and small
pelagic fish, demersal, and reef fishes,  penaeid
shrimps, lobster and squids. MSY of various
waters in Indonesia is presented in  Table 1 of
Appendix 2.

This document contains more description
on coral reef and mangrove since data on other
ecosystems are not sufficient. According to the
Ramsar Convention  (see the section  Wetlands
Ecosystem), both coral reef and mangrove are
included in the wetlands  ecosystem. However,
given the importance of these ecosystems, par-
ticularly in the light of Indonesia as an
archipelagic country, discussion on the two
ecosystems are provided separately in this sec-
tion.

The various marine and coastal ecosys-
tems are described below.

Estuaries
Estuaries are rather closed coastal areas

that have connections to the open sea, and re-
ceive freshwater supply from inland. This  eco-
system is dominated by  loam substrate that is
deposited from the lands by the hydrological
systems and flooding of seawater. Examples of
the estuary ecosystem are the river mouths,
bays and tidal swamps.

In the tropics there are three types of es-
tuaries based on the geomorphology charac-
teristics: terrestrial coastal estuary, lagoon or
semi-closed bay, and tectonic estuary. The last
type is not found in Indonesia and other tropi-
cal areas, because it is formed through the ac-
tivities of glaciers that cause the flooding of
ice valleys by seawater.
a. Coastal estuaries are the most common,

formed by the rise in seawater that floods
rivers in flat beaches.

b. Lagoon or semiclosed bays are formed by
the prevention of open and direct inter-
action between  marine waters and the

land due to dunes or sand hills that are
parallel to the coastline.

c. Tectonic estuaries are formed by tectonic
activities (earthquake or volcanic erup-
tion) which lower the land surface, which
in turn will be flooded by sea water  dur-
ing high tide.

Estuaries have ecological functions and
benefits  as suppliers of nutrition and biologi-
cal resources for life forms in this ecosystem
and the surrounding habitat, through the natu-
ral exchange that occur during tidal changes.
This ecosystem is the habitat for several ani-
mals,  mainly providing  protection and feed-
ing areas. For certain fish and shrimp species,
estuaries are important nursery and spawning
grounds.

There are three main fauna components
in this ecosystem, i.e. marine, freshwater and
brackish water fauna. The marine fauna domi-
nates in this ecosystem, i.e. animals that have
low capacity to adjust to changes in salinity
(stenohalin), generally at below 30 ppm and
those that can adapt to reduction in salinity
up to 30 ppm (eurihalin). The brackish water
fauna are made up of those that can adapt to
salinity of 2-30 ppm.

The number of  species living in  estuar-
ies is far less compared to  those living in fresh
and seawater. This is due to the highly fluc-
tuative environment, thus only species that ha-
ve special capability in this environment can
survive. Estuaries also have less flora diversity.
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Figure 3.6 Fishing is an important economic
activity for communities living near and around
estuaries.
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The turbid water means that only emergent
plants can survive, such as the nypah  (Nypa
fruticans).

The water column in estuaries are habi-
tats for plankton (phytoplankton and zoo-
plankton), neustons (organisms similar to
plankton that live on the surface of the water),
and nektons (active macro organisms such as
fish and insects). At the bottom of estuaries
there are various macro and micro benthic or-
ganisms. Phytoplanktons are microscopic
plants which float at or stay near the water
surface. They are the main agents of photo-
synthesis that are dependent on bacteria whose
function is to break down biological materials
into nutrition that can be used by communi-
ties living in the water.

The unique characteristic of organisms
living in  estuaries is their ability to adapt to
their environment. Morphological adaptation
is indicated by the presence of fine hair (setae)
in estuary organisms whose function is to pre-
vent blockage of respiratory tract by mud.
Physiological adaptation is shown by maintain-
ing the ionic balance of their body fluids in
order to adapt to the fluctuation in salinity.
Behavioral adaptation is done by making holes
in the mud to survive harsh environments, es-
pecially among invertebrates.

This ecosystem is often considered as hav-
ing no economic benefits and is therefore con-
sidered dispensable when developing infra-
structure in coastal areas. Conversion of estu-
ary  ecosystem is generally done in the process
of building settlements, ports, industrial areas
and transportation routes. However, fishing
and fish culture are important economic ac-
tivities in estuaries.

Mangroves
Mangrove is the collective term for tree

vegetation that grow in muddy coasts in tidal
areas, from the highest  water level to the low-
est  tidal level. Mangrove forests occur only in
coastal areas where the waves are broken by
barriers such as sand, coral reef or islands. They
can be classified into three main types: coastal/
delta, river estuary/lagoon and island types
(MacKinnon et al. 2000).

Mangroves cover an area of about 2.5 mil-
lion hectares in Indonesia, during the early
1990s, with 89 plant species (Nontji in Dahuri
et al. 2001). Table 3.5 presents the distribu-
tion of  mangroves in Indonesia, while the plant
species found in them can be seen in Table 3.6.

Mangroves have diverse functions and
benefits. The litter and other parts of man-
groves which are carried by water provides
important nutrition for coastal ecosystem  and
other ecosystem in the surrounding estuaries,
without always being connected directly with
the  mangrove area and its productivity. Mang-
roves also serve as nursery grounds for young
fishes, shrimps and other organisms such as
crabs, clams and snails. Thus it is clear that
mangroves have an important function in sup-
porting coastal fishery. In addition, mangroves
also protect certain coastal areas from abrasion.
Mangroves also produce timber, of which
Rhizophora is most preferred for building ma-
terials and rayon production. But such timber
has not been harvested in  a sustainable man-
ner, and now not many places are left where
Rhizophora timber can be harvested sus-
tainably. Other mangrove products include
fuelwood, timber for other uses, chemicals for
tanning and dyes, oils, green manure, and
nypah  (Nypa fruticans), with potentials to pro-
duce alcohol  (Mercer and Hamilton 1984 in
Whitten et al. 1999). Mangrove vegetation is
relatively well researched in Indonesia  (Karta-
winata 1990).

This ecosystem serves as habitat of vari-
ous animals. Among others, mammals:   javan
lutung (Semnopithecus auratus), long-tailed
macaque (Macaca fascicularis), small-clawed
otter (Aonyx cinerea), fishing cat (Felis
viverrinus), proboscis monkey (Nasalis lar-
vatus), mangrove blue flycatcher (Cyornis
rufigastra), mangrove whistler (Pachycephala
cinerea), milky stork (Mycteria cinerea), rare
lesser adjutants (Leptoptilos javanicus); reptiles:
monitor lizard (Varanus salvator), common
skink (Mabuya multifasciata), common cat
snake (Boiga dendrophila), python (Python

Sumatra 857,000 485,025 61.900

Java & Bali 171,500 19,577 2,600

Nusa Tenggara 38,600 25,300 2,500

Kalimantan 1,092,000 353,450 78,000

Sulawesi 272,500 84,833 6,300

Maluku & Papua 4,129,000 2,450,185 680,900

Source: Wetland-IP 1998.

Table 3.5. Mangrove distribution in Indo-

nesia (hectares).

In Protected
area

Current
area

Original
area

Island

Mangroves
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reticulatus) and estuarine crocodile (Crocodylus
porosus) are found in some mangrove areas;
amphibians: mangrove frog (Rana cancrivora),
insects (Anopheles sundaicus and Aedes mos-
quitoes) (Whitten et al. 1999).

Seagrass
Seagrass is the only flowering plant

(Angiospermae) that has rhizomes, leaves and
real roots which survive under seawater.  Sub-
strate colonisation in shallow waters is done
through the dispersal propagules (Man 2000

Table 3.6. List of plant species reported in Indonesia’s mangrove forests.

Distribution

Family Species 1 2 3 4 5

Species occuring only in mangrove
Avicenniaceae Avicennia alba x x x x x

A. marina x x x x x
A. officinalis x x x x x

Bombacaceae Camptostemon schultzii x x
Combretaceae Lumnitzera littorea x x x x x

L. racemosa x x x x x
Euphorbiaceae Excoecaria agallocha x x x x x
Flacourtiaceae Scolopia macrophylla x x
Leguminosae Cynometra ramiflora x x
Meliaceae Xylocarpus granatum x x x x x

X. moluccensis x x x x x
Myrsinaceae Aegiceras corniculatum x x x x
Myrtaceae Osbornia octodonta x x x
Palmae Nypa fruticans x x x x
Plumbaginaceae Aegialitis annulata ? ?

A. rotundifolia x x
Rhizophoraceae Bruguiera cylindrica x x x x

B. exaristata x
B. gymnorrhiza x x x x x
B. hainesii x
B. parviflora x x x x
B. sexangula x x x x x
Ceriops decandra x x x x
C. tagal x x x x x
Kandelia candel x
Rhizophora apiculata x x x x x
R. mucronata x x x x
R. stylosa x x

Rubiaceae Scyphiphora hydrophyllacea x x x x
Rutaceae Paramignya angulata x x
Sonnerataceae Sonneratia alba x x x x x

S. caseolaris x x x x x
S. ovata x x x x x

Sterculiaceae Heritiera littoralis x x x x x

Species occuring in association with mangroves
Apocynaceae Cerbera manghas x x x x x
Bignoniaceae Dolichandrone spathacea x x
Lecythidaceae Barringtonia acutangula x x x x

B. racemosa x x x x
Malvaceae Thespesia populnea x x x x x

Hibiscus tiliaceus x x x x x
Palmae Oncosperma tigillarium x x x
Tiliaceae Brownlowia argentata x x x x

Source: (Chai 1975a, 1975b; Soegiarto and Polunin 1980; Saenger et al. 1983) in MacKinnon et al. 2000.
Note: 1. Kalimantan; 2. Sumatra, Java; 3. Sulawesi; 4. Maluku, Nusa Tenggara; 5. Papua.
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in Bengen 2001). This colony forms a large
carpet of seagrass in  shallow seas, at the depth
of  2-12 m, which still receive sunlight, and
needs good water flow and exchange to trans-
port nutrition and oxygen, as well as transport
metabolites of seagrass outside the colony.
Seagrass can grow in virtually all types of
substrate, from loamy to rocky substrates.
However, seagrass growing on sandy-loam
substrate is the most common in Indonesia,
located between mangroves and coral reef.

Seagrass perform many ecological func-
tions and benefits to coastal and marine areas,
among others, by producing detritus and nu-
trient, binding sediment and stabilising soft
substrate through dense and interconnected
root system, providing protection, feeding,
spawning and nursery ground for several ma-
rine species, such as green turtle (Chelonia
mydas) and dugong (Dugong dugon).

Human activities pose threats to seagrass
due to the strong economic bias in consider-
ing the role of and benefits provided by sea-
grass.  Like the  estuary  ecosystem, seagrass is
often sacrificed for the development of coastal
areas.

Seagrass ecosystem is not a separate en-
tity, but interacts with other surrounding eco-
systems, most importantly with mangrove and
coral reef. There are five types of interaction
between the seagrass, mangrove and coral reef
ecosystems: physical, dissolved organic mate-
rials, particulate organic materials, fauna mi-
gration and human impacts (Ogden and
Gladfelter 1983 in Bengen 2001).

Coral reef
The latest data on coral reef, obtained from

satellite images, indicates that Indonesia’s  coral
reef area is  21,000 km2 (Mahdi Kartasasmita,
Kompas 5 March 2003). Prior to this,  coral
reef  was measured through projections and
yielded different figures, ranging from 50,020
km2 (Moosa et al. 1996 in  KLH 2002) to 85,000
km2 (Dahuri 2002). Another source, Reefbase
(1997) reported that Indonesia harbors at least
14,000 units of  coral reef in its islands, with
an estimated total area of 85,700 km2 or 14%
of the world’s coral reef. It should be noted that
data on the state of coral reef in Indonesia is
limited  (only 40 locations have been studied
in Indonesia), and therefore it is not possible
to obtain a general picture, in contrast with
the information on forests which is obtained
through satellite images.

Indonesia has one of the most biologically
diverse coral reefs in the world. More than  480
hard coral species have been recorded   in the
eastern part of the country,  covering about
60% of identified  coral species in the world
(Dahuri and Dutton, in Burke et al. 2002). In-
donesia has the highest coral fish diversity in
the world; more than 1650 species are found
only in the eastern part (Suharsono and
Purnomohadi, in Burke et al. 2002). Given that
the survey on coral reef has  yet to be com-
pleted, the knowledge on its biodiversity is still
limited in Indonesia.

Beach/coastal ecosystem
According to Bengen (2001), coastal eco-

system is located between the lowest water line
and the highest water level. This ecosystem
varies from areas with rock and pebble
substrate  (supporting limited  flora and fauna)
up to active sandy areas (where bacteria, pro-
tozoa, metazoas are found), and areas with
loam and mud substrate (where most infauna
- animals that seldom emerge to the surface -
are found). Coastal ecosystem consists of rocky
and sandy beaches.

Rocky beaches are fertile coastal  and
marine areas. The combination of hard
substrate for attachment, high wave frequency
and clear waters provide a favorable habitat for
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Figure 3.7. Propagules: (a) Rhizophora mucro-
nata, showing the root and top of the seedling
after it is detached from the parent tree, and (b)
Fruit of Sonneratia alba.
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marine biota. Rocky beach is the  habitat of
various marine molluscs, starfish, crabs,
anemones, and algae.

Sandy beaches do not provide permanent
substrate for organisms to attach themselves
and survive, because the currents continuously
shift the substrate particles. Two groups of or-
ganisms that can adapt to sandy substrate are
macro infauna (1-10 cm in size) which can dig
holes in the sand, and micro organisms (0.1-1
mm) that live in between sand particles in
spaces influenced by tidal waves.

Small islands
Small island ecosystem is an insular ter-

restrial unit (separated from the mainland or
main island), having an area of less or equal to
10,000 km2   and less than 10 km wide (Bengen
2001; DKP 2001). Small islands have special
physical and biological characteristics such as
limited freshwater supply because of relatively
small water catchment areas, sensitive and
vulnerable to outside influences whether natu-
ral or human made, and, in some cases, have
high flora and fauna endemism.

Fresh  water in small islands mostly come
from rainwater, only a small part comes from
surface water (small rivers or groundwater).
Fresh water sources in small islands are very
much influenced by physiography, climate and
hydrology, geology and hydrogeology, soil  and
vegetation, and impact of human activities
(Falkland 1991 in Bengen 2001).

Benefits and value of marine and coastal eco-
system

Like forests, coastal and  marine ecosys-
tems also provide economic, social and envir-
onmental benefits. Plants in mangrove forests,
for example, are used for medicine, food, build-
ing and industrial materials. In addition,  man-
grove timber is a source of material for char-
coal and  chipwood industry. A list of  benefits
provided by  mangroves is given in  Table 3.8.
Mangroves also yield microorganisms that have
various uses such as bacteria, fungi, protozoa,
and other microorganisms.
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Figure 3.8. Irrawaddy dolphin, an endemic freshwater mammal in Kalimantan.
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Description

Found in tidal areas, generally around  mangroves.

Grow on loamy substrate and turbid waters.  Occurs as a
single species,  or  dominant among the seagrass com-
munity.

Fast growing and pioneer species, generally found on loam
substrate. Dominant  species in tidal areas, can grow in a

depth of up to 25 m.

Forms a single seagrass species on flat areas of dam-
aged coral reef.

Generally found in shallow and loamy subtidal areas.

The most common species, usually grows with other spe-
cies lain, and can survive in depth of up to  25 m. Gener-
ally thrives on sandy  substrate.

Generally dominates subtidal areas and associates with
coral reef.

Table 3.7. Seagrass species in Indonesia.

Source: Bengen 2001.

Species

Cymodocea rotundata
C. serrulata
Enhalus acoroides

Halodule pinifoli
H. decipens
H. minor
H. ovalis

Halodue uninervis
H. spinulosa

Syringodinium isoetifolium

Thalasia hemprichii

Thalassodendron ciliatum

Mangroves are the habitat of marine such as milkfish, shrimps and crabs.
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Fishery is a source of protein for most of
Indonesia’s coastal population, as well as a
source of foreign exchange. Some  280 orna-
mental fish species associated with  coral reef
and 170 coral species are traded commercially.
Seagrass provide materials for food industry
(agar), animal feed and traditional as well as
modern medicine. The beauty of coastal  and
marine ecosystem also attracts domestic and
international tourists, thus providing alterna-
tive source of foreign exchange.

The following list provides estimated
value of  some coastal  and marine ecosystem
benefits:
1. Use and non-use value of mangroves  in

Indonesia is  US$ 2.3 billion (calculated
by  GEF/UNDP/IMO 1999).

2. Economic value of Indonesia’s  coral reef
is estimated at  US$ 567 million (GEF/
UNDP/IMO 1999).

3. Value of seagrass is US$ 3,858.91/ha/year
(Bapedal and PKSPL – IPB 1999).

4. Ecological and economic value seaweed
in Indonesia is about US$ 16 million
(GEF/UNDP/IMO 1999).

5. Economic value marine fish potentials in
Indonesia is US$ 15.1 billion (Dahuri
2002).

Coastal  and marine ecosystem also pro-
vides sources of livelihood and employment
for about one million coastal population, thus
having a significant social benefits as well. The
marine ecosystem links the many islands and

small island groups in Indonesia, thus it also
has a socio-political function of “bridging the
archipelago”.

The coastal and marine  area provides
environmental  services,   among others, as car-
bon sinks (the function of seaweed) and in
protecting the coastline from erosion (the func-
tion of mangroves). The value of carbon se-
questration of seaweed  is estimated at  US$
180/ha/year (GEF/UNDP/IMO 1999). Table 2
of Appendix 2 presents economic, social and
ecological  values of the  Malacca Straits, as an
illustration of the  value of coastal  and marine
areas.

Resource depletion and degradation
Given that data on the biological richness

of coastal, marine  and small island ecosystems
are limited,  information on resource depletion
and degradation is also not comprehensive.
Therefore, the following description represents
only those components on which data is avail-
able.

Coral reef in Indonesia is increasingly
depleted due to destructive fishing practices,
excessive fishing, pollution, and development
in coastal areas and sedimentation. During the
last 50 years, damaged coral reef increased from
10% to 50%. Between 1989 and 2000, reefs
with 50% live corals has gone down from 36%
to 29%. (Hopley and Suharsono, Wilkinson et
al. in Burke et al. 2002).

P3O-LIPI in 1995 and COREMAP in 2000
obtain a more detailed data from observation

Figure 3.9. Location of seagrass researches in Indonesia.
Note: Stars indicate locations where seagrass beds were observed by T. Tomascik and A. Mah.
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Table 3.8. Some products from mangroves in Indonesia.

A. Plant  Products

Category Products Examples of species used

Fuel fuel wood most tree species

charcoal most tree species

alcohol Nypa fruticans

Building materials timber, poles Bruguiera, Rhizophora spp.

heavy construction (bridge) Bruguiera, Rhizophora spp.

railway track base Rhizophora, Ceriops spp.

mining Bruguiera, Rhizophora spp.

ship building Livistona saribus, Lumnitzera

dock foundation Lumnitzera spp.

building pole Rhizophora, Bruguiera spp.

floor Oncosperma tigillaria

roof Nypa fruticans, Acrostichum speciosum

floor mat Cyperus malaccensis, Eleocharis dulcis

fence, pipe Scolopia macrophylla

board particularly  Rhizophoraceae

glue Cycas rumphii

Fishery fishing pole Ceriops spp.

buoyant Dolichandrone spathacea, S. alba

fish poison Derris trifoliata, Cerbera floribunda

net glue Rhizophoraceae

rope Stenochlaena palustris, H. tiliaceus

anchor Pemphis acidula, Rhizophora apiculata

ship-building material Atuna racemosa, Osbornia octodonta

Textile and leather synthetic  (e.g. rayon) particularly  Rhizophoraceae

cloth dye E. indica, Peltophorum pterocarpum

leather preservative/  particularly Rhizophora, Lumnitzera spp.

tanning

cloth Eleocharis dulcis

Agriculture fertiliser Paspalum vaginatum, Colocasia

esculenta

Paper products various types of paper Avicennia marina, Camptostemon

schultzii

Household items furniture many woody  plants

ornaments Xylocarpus granatum, Scaevola taccada,

Nypa fruticans

hair oil X. mekongensis

perfume Phymatodes scolopendria

tools Dolichandrone spathacea, X. granatum

pillow filling Typha angustifolia

basket Cyperus malaccensis, Scirpus grossus

toys Dolichandrone spathacea (mask),

Excoecaria indica (seeds)

poison Cerbera manghas (insecticide)

ornamental plants Cryptocoryne ciliata, Crinum asiaticum

Tristellateia australasiae

candle Horsfieldia irya
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Table 3.8. Some products from mangroves in Indonesia. (continued)

A. Plant  Products

Category Products Examples of species used

medicine Drymoglossum piloselloides,

Drynaria rigidula

mosquito repellent Osbornia octodonta, Quassia indica

buttons Nypa fruticans

Food, beverage sugar Nypa fruticans

and medicine alcohol Nypa fruticans

cooking oil Terminalia catappa seeds

fermented drink Rhizophora stylosa

sweetmeat (from  propagule) Bruguiera cylindrica, B. gymnorrhiza

vegetable (from propagule, Stenochlaena palustris (leaf),

fruit, leaves) Avicennia, fruit of  Inocarpus fagifer

cigarette paper epidermis of  Nypa leaf

tobacco substitute Loxogramma involuta

B. Animal Products

Miscellaneous fish Lates calcarifer, Chanos chanos

crustacea Penaeus spp., Scylla serrata

shells/clams Cockle shell, Green mussel, scallop

honey and candle Apis dorsata

birds especially water fowls

mammals especially Sus scrofa

reptiles Varanus salvator, Crocodylus porosus

others Rana spp.

Adapted from  Saenger et al. (1983) with additional information from  Knox and Miyabara (1984) and Fong (1984) in Noer et al. 2000.

of coral reef in 324 locations. Although not all
sites of the two studies are exactly the same,
an indication of the condition of coral reef can
be obtained as follows: 6% in very good or sat-
isfactory condition  (live coral cover more than
75%); 23% good  (coral cover 50-75%); 30%
moderate  (coral cover 25-50%) and 41% bad
or damaged  (coral cover less than 25%)
(Steffen, pers. comm. 2002). In  1994 Wilkin-
son predicted some of Indonesia’s coral reef will
disappear in the next 10-20 years  (critical con-
dition) and others will disappear within 20-40
years (threatened).

A survey conducted between 1990 and
1998 showed that coral reef condition is bet-
ter in the eastern than the western part of In-
donesia.  In some areas such as the Thousand
Islands, Taka Bonerate, Bali, Lombok, and
Morotai damage to coral reef is considered very

serious. In Morotai the level of damaged coral
reef amounted to  92,86% (PKSPL-IPB and
Puslit Oceanologi 2000).

Excessive and destructive fishing threat-
ens respectively 64% and 53% coral reef in In-
donesia. Coastal area development and sedi-
mentation threatens 20% of the  coral reef
(Burke et al. 2002). Coral reef  is also influ-
enced by the impact of land based pollution.
The diversity of corals suffering from pollu-
tion is reduced by 30-50% at  3 m depth and
40-60% at  10 m compared to corals in good
condition (Edinger et al. in Burke et al. 2002).

In 1997-1998, the ENSO (El Nino South-
ern Oscillation) phenomenon, popularly
known as El Nino, led to coral reef bleaching5 ,
especially in the western part of Indonesia.
This was recorded in the eastern part of
Sumatra, Java, Bali and Lombok. In The Thou-

5   Bleaching  is the disassociation of  symbiosis between invertebrates living on reefs with symbiotic algae  (Zooxantella).
Bleaching causes  animal tissue to loose its colour. The process may be caused by reduced density of symbiotic  algae and/
or the loss of photosynthesis pigment concentration in the cells (Coral Bleaching expert consultation, Manila 1997).
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sand islands, 90-95% coral reef died (Suhar-
sono in Burke 2002). This shows that climate
change, most probably caused by global warm-
ing, has an impact on the biodiversity of coral
reef.

Mangrove area was reduced from  5.2 mil-
lion hectares in  1982, to 3.2 million hectares
in  1987 and further to 2.4 million hectares in
a 1993 due to intensive conversion  for culti-
vation activities (Dahuri et al. 2001). Mangrove
degradation is caused by  land conversion for
brackish water fishery/shrimp farm (tambak),
agriculture, port, industrial complex, and in
addition a large part of the mangroves are also
logged to obtain raw materials for the pulp and
paper industry.

Some marine fishery areas already have
symptoms of overfishing.The north coast of

Java, Malacca and Bali straits are the centers of
fish catching; some 85% of Indonesia’s
fisherfolk operate in these regions. The marine
fishery resources are also threatened by the use
of environmentally destructive fishing tech-
nique and equipment such as explosives, poi-
son and trawls. The level of damage caused by
trawls can sometimes be higher than the da-
mage caused by waves. For instance, a 20 m
wide trawl to catch shrimp can erode sea bot-
tom of up to 1 km2 in one hour.

The level of coastal pollution in Indone-
sia is estimated to be relatively high, especially
in highly populated areas with intensive indus-
trial or agriculture activities, as well as in ar-
eas where marine traffic is heavy (such as in
Jakarta Bay, Malacca Straits, Semarang,
Surabaya, Lhokseumawe, and Balikpapan). For

Figure 3.10. Reefs at risk in western and eastern Indonesia.
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example, the concentration of  Hg (mercury)
in the waters of the Jakarta Bay is recorded at
between 0.005-0.029 ppm in  1982 (LON-LIPI
1983), yet the environmental  threshold  level
for Hg is  0.003 ppm (Decree of MoE No. 02/
1988). The Jakarta Bay is also polluted with
E. coli  originiating from  domestic waste. Re-
cent data on this is not yet available, however,
given the rapid industrial development in In-
donesia, it is estimated that the  Jakarta Bay as
well as other coastal areas are facing increas-
ing pollution threat.

WETLANDS ECOSYSTEM

According to the Ramsar Convention,
wetlands area “swamp, brackish, peat areas, or
other natural or human made water bodies that
are flooded with fresh, brackish or salt water,
including marine waters whose depth is not

more than six meters during low tide”.
Wetlands also include “the edges or river wa-
tershed or coastal areas near wetlands, and with
islands or marine waters whose depth is not
more than six meters during low tide, and are
located in wetlands” (Keppres No. 48/1991).

There are two  types of wetlands,  natural
and artificial. According to Ramsar Conven-
tion, natural wetlands consist of mangrove,
peat swamp, freshwater swamp, seagrass, coral
reef and lakes. In this document, the discus-
sion on wetlands is limited to those that are
inland; whereas discussion on coral reef, man-
grove and seagrass is presented in the section
Coastal, Marine and Small Island Ecosystems,
although figures on wetlands refer to all types
of wetlands.

Based on secondary data survey by  AWB
(1987), Indonesia has the largest area of
wetlands in Asia, about 42.6 million hectares.

Source: Burke et. al. 2002.
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Data in  2002 indicates reduction in area, i.e.
33.8 million hectares; 25 million hectares are
natural wetlands and 8.8 million hectares arti-
ficial wetlands  (Table 3.9).

WETLAND TYPE AREA(Ha)

NATURAL

•  Mangrove 2,450,185

•  Peat lands 16,973,000

•  Fresh water swamps 5,185,500

•  Others 386,000

24,994,685

MAN MADE 8,853,129

TOTAL 33,847,814

Table 3.9. Estimation of wetlands area in

Indonesia,  2002.

Source: Wetlands-IP 2002.

Wetlands in Indonesia have a high level
of biodiversity. This  habitat harbors diverse
flora from bacteria, fungi, algae, water plants
to trees in swamplands. There is a total of 1423
wetlands plant species in Indonesia consisting
of rattan, rubber, resin, spices and fruit plants
as well as timber of high economic value such
as swamp meranti (Shorea spp.), ebony (Dyos-
pyros spp.), gelam (Melaleuca spp.) and ramin
(Gonystylus bencanus). More than 80% wet-
lands flora are found  in Sumatra.

The fauna population is also diverse, con-
sisting of  protozoa, mollusc, crustaceans, in-
sects, fish, amphibians, reptile to mammals and
many species of waders. Freshwater fishery in

Indonesia  is characterised by species richness
and a relatively high level of  endemism. The
World Bank (1998) recorded 1300 freshwater
species  (with endemic species respectively 30
species in Sumatra, 149 species in Kalimantan,
12 species in Java, and 52 species in Sulawesi
(Kottelat et al. 1993).

Indonesia has gazetted two areas as
Ramsar sites because of their international
importance. They are Berbak NP in Jambi and
Danau Sentarum Wildlife Sanctuary in West
Kalimantan. In addition, there are many other
important wetlands areas in each bioregion. A
list of important wetlands areas in each
bioregion  together with a description on the
flora and fauna is provided in Appendix  3.

Benefits and value of wetlands ecosystem
Wetlands have life supporting functions

since they regulate water cycle (provide ground
water, prevent drought and flood), regulate
nutrients cycle and contain rich biodiversity.
Therefore they also  have high economic value,
for instance as water resources, fish resources
(more than two third of fish catch in the world
is associated with coastal and wetlands areas
in the hinterlands); agriculture, by maintain-
ing water supply and nutrient retention in
flooded lands; timber production, energy
source from peat and industrial materials; ge-
netic resources; transportation; and various
recreation and tourism benefits. The economic
value of Indonesia’s wetlands has not been fully

Figure 3.11. Dams, an example of human made wetland ecosystem.
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calculated. However, several examples can pro-
vide an idea about their significance. Table
3.10, for instance, illustrates the economic
value of Lake Sentarum, one of the important
wetlands site in Indonesia. Box 3.1. describes
several examples of economic benefits of
wetlands.

One of the most significant potentials of
wetlands is its role in caught as well as culti-
vated fishery. For example, West Sumatra is one
of the major fish production centres, with
yields of up to 84,614 tons per year: 78,156
tons from ponds, 1460 tons from floating cages,
and 4998 tons  from wet rice fields cultivation
(Statistics of Fishery 1997). Another example
is fish production from the waters of Central
Kalimantan which amounts to 42,090 tons,
consisting of  17, 880 tons from the rivers,
17, 346 tons from swamps and 6,864 tons from
lakes (Statistics of Fishery 1996).

Wetlands also have social and cultural sig-
nificance. As part of the human cultural herit-
age, wetlands are closely associated with the
beliefs of certain communities, are sources of
inspiration on beauty, provide protection for
wildlife and are the basis for important local
traditions. All these functions and values can
only be maintained if the ecological processes
in wetlands can continue. Unfortunately,
wetlands are categorised as one of the most
threatened ecosystems in the world, mostly
because of reclamation, conversion, pollution
and excessive exploitation. One example is the
water crisis as described in Box 3.2.

Resource depletion and degradation
Wetlands  have faced depletion during the

past few years as described above. In addition,
physical and biological damage  has occurred,
particularly in rivers, lakes and swamps, due
to imbalanced exploitation of resources, pol-
lution, habitat conversion and natural factors
such as natural disasters.

Wetlands depletion occurred in many
highly population areas. For instance, in Java
the problem is complex since dams, lakes, riv-
ers and swamps are drained for other purposes
such as settlement and industrial areas. The
floods which occurred in early 2002 in Jakarta
was partly due to the drainage of 831.63 ha of
swamplands by PIK (Pantai Indah Kapuk) in
the Sedyatmo toll road (see Box 3.2.); a rain-
fall of 30 cm is enough to cause flooding of an
area of  2,494,890 m2. In addition, the rapid
depletion of ground water has surpassed the
refilling capacity of aquifer, leading the lower-
ing of ground surface of  4-9 mm/year  (Kompas
24 April 2000).

The use of dams and lakes for fish culti-
vation using floating nets (karamba) has often
not considered the capacity of these waters to
absorb and decompose waste. This has led to

Table 3.10.  Fish production  and estimates of direct benefits in Lake Sentarum.

Commodity Annual Production Estimate
Net estimate of direct

benefits per year (US$)

Lake and river fishery 3,200 tons 817,000

Fishery 522,000 kg Toman

Catch 60,000 kg Jelawat 700,000

Subsistent fishery 4,000 tons 88,000

Ornamental fishery 2.4 million tons Ulang uli fish 130,000

T o t a l 1,735,000

Source: adapted from various sources and reports on Lake  Sentarum.

Figure 3.12. The poorly regulated spatial planning causes
ineffective functions of many rivers in Indonesia.
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environmental degradation as reflected from
the upwelling phenomenon from time to time,
in which there were mass killing of fishes, both
cultivated and native species.

Accumulated organic waste from cultiva-
tion activities accelerates eutrophication in
some water bodies, as in the case of the Cirata
Dam in West Java. Eutrophication, caused by
high pollution, leads to rapid growth of water
weeds, followed by shallowing of the waters.
This is happened in several areas such as the

Way Jepara and Way Rarem dams in Lampung.
Sumatra has many volcanic lakes, which are
still active, and therefore upwelling occurs at
certain times which increases the sulphur gas
content in waters. Such a condition is unfavor-
able for fishes, particularly cultivated fish.

The opening up of one million hectares
peatswamp through the Conversion of Peat
Swamp (PLG) project in Central Kalimantan
causes one of the most serious ecological dam-
ages to wetlands. This projects was aimed at
converting peat swamp forest into wet rice
fields, but the project ended in environmental
disaster (see Box 4.6 in Chapter 4).

Population growth and the expansion of
settlements on river banks cause the narrow-
ing of river channels. As a result, floods in-
crease in scale and frequency, as has happened
in the case of Ciliwung, Cisadane, Angke,
Pesanggarahan, Cipinang and Sunter rivers in
Jakarta. There is an effort to normalise river
flow, but experiences in other countries show
that this is not a solution, but creates another
problem. Normalisation aggravates floods, par-
ticularly in downstream of the middle part
which may be relatively located at lower alti-
tudes. It would also cause serious ecological
damage.

The fauna in  wetlands are also being de-
pleted due to overharvesting. For instance, the
green turtle (Chelonia mydas), protected by law
since 1990, is in reality still traded freely in

Swamps  and other freshwater ecosystems

in Kalimantan are important sources of fish for

local communities and the main suppliers of dried

fish to Java. South  Kalimantan is the main sup-

plier of dried fish, aside from East and Central

Kalimantan; the production is about 2000 tons.

The value of reptile (snake, giant lizard,

crocodile) skins  export from  Kalimantan is rela-

tively high. In 1988 a trader from Banjarmasin

(the capital of South Kalimantan) exported at

least 54,000 pieces of monitor lizard (Varanus

salvator) skins, which is usually collected in South

and Central Kalimantan. At US$ 5/piece in the

local catching site, this commodity generates

Box  3.1

SOME ECONOMIC BENEFITS OF WETLANDS

about US$ 270,000 for the local economy

(Djasmani and Rifani 1988 in MacKinnon, et al.

2000).

The eggs of Beluku or  Tungtong (Calliagur

borneensis) soft shelled turtle are caught and sold

as  food,  the local duck  alabio (Anas platyrhun-

chos borneo), reared by  communities  in swamp

areas can provide an income 20 times higher

compared to duck farmers in Java and Bali who

earn  US$ 200 per capita, on the same land size.

Swamp plants such as water spinach,  her-

mit’s waterlily or velvet leaf are used and sold as

vegetables and provide additional income for lo-

cal communities.

Source: Voudal 1987, de Beer and McDermott 1989 in McKinnon, K. et al. 2000.

Figure 3.13. Deforestation often leads to a pro-
longed draught.
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Bali, Penyu bay at Cilacap, Pangandaran and
other tourism areas. Studies by Syamsiah
(2002, unpublished) showed that in Cilacap
during  June 2001,  53 sea turtles were caught
by fisherfolks. They then sold the turtles freely
to souvenir traders at the Penyu Bay, Cilacap.

AGRO-ECOSYSTEM

Biodiversity is imperative  for agriculture,
to increase production but particularly for food
security. Therefore agrobiodiversity is the main
building blocks to fulfil basic human needs.
Agrobiodiversity management is partly con-
ducted through a system known as agro-eco-
system. In this document, agro-ecosystem  is
to be understood as an ecological  and socio-
economic system which include livestock and
plants as well as humans who manage them,
to produce food, fibre and other agricultural
products  (Wood and Lenne 1999).  Thus, agro-
ecosystems only include a part of the agro-
biodiversity, since the agrobiodiversity concept
encompasses more than just cultivated plants
and animals.

According to  Qualset et al. (1995)
agrobiodiversity includes all cultivated plants
and animals, their wild relatives, and various
species involved in their life processes such as
pollinators, symbionts, pests, diseases and
competitors. Thus food producing species that
are harvested directly from their natural habi-
tat are not part of the agro-ecosystem. Various

The increasing scale of water crisis and

floods in Jakarta is closely linked with reduction

in water catchment areas due to road and build-

ing construction. In the 1970s one third of Ja-

karta or 22,000 ha, were swamps, fish ponds and

wet rice fields which functioned as water catch-

ment. In 1990, only  467 ha is left.

The 327.70 ha Angke-Kapuk area, part of

which has been converted into Pantai Indah

Kapuk (PIK) housing estate, is the estuaries of

several rivers such as the Angke river  and

Cengkareng Drain (Atmawidaja and Romimoh-

tarto 1998). Some 28.43 ha of  mangroves still

exist Muara Angke Nature Reserve  while other

parts have become non-intensive small scale

tambaks (fishponds). The nature reserve, pro-

tected forest and traditional tambak function as

regulator during high tide. But when some parts

of the swamp were reclaimed for industrial, set-

tlement and golf course complex, floods occur

every year and water fill up the Sedyatmo toll

road leading to the International Airport. This

Box 3.2

THE  WATER CRISIS

happens because the  buffer zone can no longer

absorb or store the water once its functions were

converted.

Another example of the water crisis is in

Samarinda, the capital of East Kalimantan. The

inhabitants of the city face freshwater scarcity.

In the past, sea water would seep in up to the

upstream area of the Mahakam river and into the

city water sources during the prolonged dry  sea-

son that sometimes  occur for 10 or 11 months.

This happened   once in a few years. Since 1991,

however, sea water had seeped into the wells of

the upper part of Samarinda, despite the fact that

the dry season was only six months. This situa-

tion is affecting agriculture, industry and public

health. It is suspected that the situation is due to

the reduction in water flow from the lakes and

rivers in the larger Mahakam river systems,

brought about by clear felling of the forest in the

watershed areas upstream   (BAPPEDA KALTIM,

pers. comm.).

Figure 3.14. Settlements along riverbanks put
higher pressures for rivers to provide their eco-
logical services.
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types of agro-ecosystem has developed in  In-
donesia, ranging from traditional ones such as
shifting cultivation, to the monoculture sys-
tem such as cultivation of high yielding rice
variety. In general traditional agro-ecosystems
harbor many cultivated species, which are
planted simultaneously at the same time  or in
rotation.

Plant cultivation began around 10,000
years ago. During that period, natural selec-
tion occurs to adapt to the various climate
types, diseases, pests, weeds, and then human
induced selection process, particularly for cer-
tain traits in plants and livestock (Frankel et
al. 1995). Agriculture practices of local com-
munities make it possible for selected plants
and animals to disperse far from their places
of origin. Dispersal of cultivated plant  species
is accelerated by through collection activities
by humans.  Based on the diversity of economic
plants, Vavilov, the Russian botanist, developed
the theory of origin of cultivated plants.
Indochina-Indonesia is one of the 12 centres
of origin  (Zeven and Zhukosky 1975).

Some  economic plant species with glo-
bal importance, whose centre of distribution
is the Indochina-Indonesia area, are banana
(Musa balbisiana and M. acuminata), coconut
(Cocos nucifera) and sugar cane (Saccharum
officinarum). This region is also important in
terms of diversity of bamboo, tropical fruits
such as rambutan and durian, taro and ginger
families. In addition, the region is also the
center  of distribution for rattan and commer-
cial timber species such as ironwood, shorea,
meranti, etc. Cultivation of indigenous species
in this region is limited, covering only clove,
nutmeg and cinnamon, as compared to spe-
cies from outside the region such as rubber,
coffee and cocoa.

An important aspect of the agro-ecosys-
tem is medicinal plants, both cultivated and
wild6 . Data on the number of medicinal plants
varies.  Heyne recorded about 1070 species of
medicinal plants in Indonesia. Eisai (1995)
reported there are 2500 plant species which
potentially contain medicinal properties in In-
donesia’s forests while Zuhud et al. (2001)
identified 1845 species with medicinal
potentials in the forests of  Indonesia (Ber-
mawie 2002).

Not much  information is available on the
animal genetic resources  in Indonesia, since
research and inventory is still on-going. But,
the livestock genetic resources is reflected from
their diversity. For instance, Indonesia has sev-
eral cow races, such as Madura, Bali and the
coastal cow of West Sumatra. Similarly with
carabou, consisting of mud carabou, spotted
carabou as well as local  varieties of sheep,
chicken, fish and duck in various area of Indo-
nesia  (Zuhud and Putro 2000).

Genetic diversity of cultivation plant and
animals are assets for developing plant varie-
ties and animal races within the framework of
national food security. Genetic resources is also
a long-term capital for food, medicine, dye
stuff, cosmetics industries as well as for indus-
trial raw materials.

Cultivated plant genetic resources are col-
lected in the form of field gene banks in vari-
ous research agencies of MoA, MoF, LIPI, some
universities, MoH, private agribusiness com-
panies, as well as by NGOs and communities,
as a group or individually. Some of the com-
puterised genetic collections for food, vegeta-
ble, fruit, ornamental, medicinal and industrial
plants are presented in Appendix 4.
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6 Medicinal plants are generally not included in the agro-biodiversity. However, given that they are very important biologi-
cal resources in Indonesia, the IBSAP document provides a brief discussion on medicinal plants and the associated prob-
lems in this section.

Figure 3.15. Agroforestry is one of the land use
systems that support both economic activity of
rural population as well as preserving fauna and
flora diversity.
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It should be noted that although  Indone-
sia is known as one of the centres for economic
plant distribution, not many Indonesian indi-
genous species have been cultivated. In fact,
the diversity within those species has been lit-
tle studied. Yet knowledge on the diversity
within a species is very important for breeding
purposes.

Most of the food plants that comprise the
agro-ecosystems in Indonesia are “immi-
grants”. Corn, sweet potato, cassava, potato,
soya bean, peanut, chilli and highland vegeta-
bles were introduced to Indonesia hundreds
of year ago. Some of these have adapted well
to their growing environment. Given the large
range of ecosystems in Indonesia, some immi-
grant plant  species indicate a large diversity
within species as well, for instance in the case
of  sweet potato, cassava and chilli.

Biodiversity forms, patterns and levels in
the agro-ecosystems all over  Indonesia have not
been well documented. But there are individual
reports from various areas on the diversity of
system, species and genetic resources in
agroforestry and community agricultural sys-
tems. For example the Dayak Pasir community
in East Kalimantan plant 10-17 rice varieties
simultaneously, while the Dayak community in
the upstream area of Bahau river plants 58 local
rice varieties. The agroforests in Maninjau,
Sumatra usually have more than 300 plants, 30
of which are fruit species. The communities in
West and Central Kalimantan developed the
tembawang agroforest system, in which they
plant fruit trees together with resin producing
trees, timber, palm, liana, rattan and herbs in a
single patch of land, adopting the forest like
structure. One tembawang plot can harbor up
to 45 fruit species (de Foresta et al. 2000).

Benefits and value of  agro-ecosystem
Agro-ecosystem is the backbone of agri-

culture development in Indonesia. The
biodiversity in agro-ecosystems have economic
value for food crops agriculture, estate planta-
tion and fishery. GDP of the agriculture sector
continues to increase from Rp. 57, 028 billion
(1998) to  Rp. 60,020 billion (2000) or approxi-
mately 15% of the national GDP. The agri-
cultural sector involves  21.4 million house-
holds  in Indonesia (BPS 2001 in KLH 2002).

The biodiversity of medicinal plants also
has social and economic benefits which have
not been fully harnessed. From the 89% of the
population that sought to overcome health

problems, 45.1% conduct self-medication us-
ing traditional medicine preparation, 26.9% use
formal health services and 16.7% use both
methods (Sumoharyono in Bermawie 2002).
In 1996, there were 600 household level and
large-scale traditional medicine industries
which rely on medicinal plants. This figure
increased to 810 in 2001. The volume of trade
in traditional medicine increased from 686 tons
(1996) to 1200 tons in  2000 (Pramono 2001).
But Indonesia is not yet capable to harness the
maximum economic benefits provided by its
medicinal plant diversity.

The value Indonesia’s traditional medicine
trade was only  Rp. 124 billion in 1992. It in-
creased to Rp. 1 trillion in 1999/2000 (Sumar-
yono 2002). However, total herbal medicine
trade in the world was US$ 19.8 billion in 1998
(Dennin in Bermawie 2002). From that
amount, about  US$ 1 billion was Chinese tra-
ditional  medicine (Pramono 2001). China and
Korea could secure high  socio-economic  bene-
fits from their trade in traditional medicine. In
2002, China earned  US$ 3 billion, while  Ko-
rea US$ 1 billion from traditional medicine
trade. However, according to  Sampurno (Head
of Food and Drugs Supervisory Body), Indo-
nesia’s traditional medicine business is rapidly
increasing in the last three years. In 2002, the
market value estimated at Rp. 1.3 trillion or
ten percent of the total national pharmaceuti-
cal trade  (Bisnis Indonesia 12 August 2002 in
Warta Balitro No. 44/2002).

While the germplasm collections have not
been given monetary value, statistics show that
the value of spices and medicinal plant export
in 1998 was US$ 426 million, excluding their
industrial products (Bermawie 2001). The col-
lections are very valuable for breeding crops
in the country, and can be “sold” or “lent” to
international seed companies for their agricul-
ture business.

Agro-ecosystem also has socio-cultural
values. Each region can be developed into an
agro-ecosystem according to the local know-
ledge, culture and environment. For instance,
those found in dry land areas usually integrates
many plant species. In the  pekarangan (home
garden) system, communities integrate annual
and perennial plants. The high level of biodiver-
sity ensures the fulfilment of various needs
such as food, medicine, cash, fuel wood, and
building materials, beauty and shade. Thus,
agro-ecosystems not only provide food but also
cultural needs such as bettlenut, flowers for
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offerings and ceremonies, as well as raw mate-
rials for handicrafts.

Resource depletion and degradation
Comprehensive inventory and documen-

tation on agro-ecosystem depletion and deg-
radation is not available. However, there are
indicative information that can provide a pic-
ture on the level of degradation and depletion.

Farmland reduction occurs in highly
populated areas such as Java, Madura, Bali and
Sumatra. Rapid population growth on these
islands, combined with infrastructure devel-
opment, has led to the conversion of agricul-
tural lands into settlements, industrial complex
and roads. Although there is a government
regulation to limit agricultural land conversion,
particularly wet rice fields, such a process con-
tinues. It is estimated that 30,000 ha of agri-
cultural lands, a large part of which is wet rice
fields, are converted each year into non-agri-
cultural uses (Kompas 10 October 2001 in KLH
2002).

At the species level, depletion occurs par-
ticularly among tree species that make up the
home gardens. A 1974 survey in Java, Madura
and Bali showed the depletion of  fruit trees
that were less preferred such as mundu
(Diospyros edulis), kepel (Stelechocarpus
burahol) and others  (Sastrapradja 1974). The
depletion of these fruit species is drastic in the
Bogor-Jakarta area, especially after the toll road
and new settlements were built.

Before the  1970s, the  Bogor-Jakarta re-
gion was a settlement area with pekarangan
agroforest, where fruit trees were the main com-
ponents. Kemang (Mangifera caesia), rambutan
(Nephellium lappaceum) and durian (Durio
zibethinus) were the most common trees
planted. Kemang, whose flowers adorned the
area in September, is no longer seen in the area,
although rambutan and durian are still rela-
tively abundant.

Genetic erosion in agrobiodiversity has
not been systematically documented. However,
in general it can be said that such an erosion
occurs at an alarming rate (Sastrapradja and
Rifai 1989). The Green Revolution, launched
in Indonesia since 1969, especially on islands
that applied the Panca Usaha Tani (Five Agri-
culture Tenets), has led to erosion in local rice
varieties. In the early 1990s, some 70% atau 8-
9 million hectares of wet rice fields are planted
with one rice variety, the IR64, in a mono-
culture system. The uniform phenotype and
genotype  of rice plant weakens genetic viability
towards new pests and diseases. This  became
evident when leaf blight disease,  tungro virus
and brown hopper infected rice fields in 1998-
1999 and destroyed fields planted with IR64.
In addition to pests, the use of high yielding
varieties in a monoculture system also replaced
local varieties, thus narrowing  the genetic base
of agricultural crops, not just rice.

Before local rice varieties were replaced
by high yielding varieties, IRRI had collected
and preserved them together with Indonesian
authorities. But, since the gene bank conser-
vation system in Indonesia is not well devel-
oped, the duplicates kept in Indonesia no
longer have germination capability. If neces-
sary, the samples can be accessed by Indone-
sia’s MoA  from IRRI.

Another indication of genetic erosion in
agricultural crops is the continued reduction
of germplasm accession in various research
centers. For example, the Biotechnology and
Crop Genetic Resources Research Center had
at one point collected 10,000 accession of rice
germplasm, but in 2002, there were only 3500
collections. Greenbean germplasm collection
was 2300 in 1983, but only 1100 accession in
2002. Industrial plant collections in Cimanggu,
Bogor, which was developed since 1943, has
been so much reduced that only 6% of peren-
nial plants and  25% of annual plants are left
(Deptan 2002).

Figure 3.16. Land conversion is common to make
way for rice fields expansion.
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Another problem in the management of
agro-ecosystem is the impact of new species
introduction on local species and agricultural
environment. In the new environment, the in-
troduced species can breed faster and domi-
nate over native species. Also, the new species
might bring other unknown associated species
that can become pest or weed. The following
examples illustrate the problem of  invasive
species:
a. Leucaena leucocephala for regreening and

shades for cacao and coffee, followed by
explosion of  plant hopper pest.

b. Chrysanthemum sp. followed by leaf borer
(Liriomyza huidobrensis) which damaged
hundreds of hectares of potato crops in
Java, Sumatra and Sulawesi during the
1990s.

c. Water hyacinth  (Eichornia crassipes), in-
troduced as ornamental plan, expanded
very quickly and is now a major weed in
many Indonesian waters.

KARST ECOSYSTEM

Karst is a unique landscape formed by
slow erosion of rocks, usually limestone and
dolomite. In Indonesia, limestone or its meta-
morphose from, i.e. marble or meta-limestone,
is more common  (KMNLH 1999).

Limestone area in Indonesia is about  15.4
million hectares. Some sites have developed
into  karst ecosystem. The following descrip-
tion on karst  is mostly extracted from KMNLH
(1999), unless otherwise specified.

Limestone is found in all big and small
islands in Indonesia (Papua, Kalimantan,

Sumatra, Sulawesi, Java, Madura, Bali, Halma-
hera, Lombok, Sumbawa, Flores, and Timor)
and some smaller islands such as Nusa Penida,
Sumba, Muna, Togian, Biak and Misool. Fig-
ure 3.17 presents the distribution of carbonate
rocks in Indonesia. However not all limestone
areas develop into  karst.

Studies on karst are very limited in  Indo-
nesia, thus not all karst areas are known well.
For instance, information on the karst areas of
Sumatra is relatively little, despite the fact that
the island is one of the centers of limestone
areas. One important karst area is Lhok Nga in
Aceh whose forests have potentials to produce
timber, rattan and durian.

The biodiversity in karst ecosystem,
whether at the surface or in the caves, is very
specific and limited, consisting of species that
can survive in an environment highly alkaline
(due to the calcium carbonate content), resist-
ent towards permanent dry conditions, with-
out light and most of the times the oxygen con-
tent is low. Therefore the plant and animal spe-
cies in this area is also specific or may only be
found in karst and limestone caves  (Vermeulen
and Whitten 1999).

Due to its uniqe ecosystem, karst has a
high endemism level. Some cave species re-
ported during the last decade have astounded
the world such as cave crab  (Cancrocaeca
xenomorpha, Ng 1991) and blind scorpion
(Chaerilus sabinae, Loureneo 1995) from
Southeast Asia which were found in Maros,
South Sulawesi. The LIPI research team in
Maros (Suhardjono 2001)  reported two new
bat species, two mouse species, one new small-
est tree-shrew species, two blind fish species,

Figure 3.17. Distribution of karst in Indonesia.
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suspected to be new, one new bee species, and
several Arthropode species suspected to be new.
Although much has been reported, studies to
reveal the life processes in this ecosystem are
still needed, since only a small part of the natu-
ral resources of karst and caves in Indonesia
has been explored.

Benefits and value of the karst ecosystem
In Java, important karst areas are Gom-

bong Selatan and Mount Sewu. In East Kali-
mantan, karst areas are found in the Mang-
kalihat Mountains. In Central Kalimantan,
karst areas are found, among others, in Haje
and Menunting mountains in Muara Teweh.
These caves are known as important swiftlet
nest producers. In South Kalimantan, karst
areas are found in Meratus mountains, dis-
persed intermittently from Batu Apu mountain
to Batu Haje mountain, stretching 200 km.

Karst develops very well in Sulawesi, es-
pecially South Sulawesi. The Maros karst, with
an  area of about 400 km2, is a famous tourist
and research area. The Waingapu Karst in West
Sumba is an important source of water. This
ecosystem also has high potentials in Papua,
which is rich in limestone areas that have de-
veloped into karst. Some examples are the
Wamena-Trikora karst, Biak with unique cave
corridors, Misool island with it archaeological
value.

Important karst areas that need to be con-
served include Sewu mountain, Karang Bolong,
in South Gombong,  Maros in South Sulawesi
and the karst in Papua.

Karst has significant and unique value,
such as source of limestone for cement and
stone industries. However, limestone exploi-
tation for cement often threatens the karst eco-
system itself. Karsts also have high economic
value as sources of ground water. Almost one
third of the world’s population depend on the
karst areas for ground water (Watson et al.
1997). This ecosystem also has scientific value
for geological, geomorphological, paleon-
tological, hydrological studies as well as other
scientific research. The karst in mount Sewu
and Papua are important study areas.

Some caves have historical, prehistorical
and cultural values, such as the Leang-leang
cave  in Maros. Several other caves are still used
for rituals and religious ceremonies. Karst is a
natural purifier for polluted ground water,
which are washed by the limestone pores. Thus
karst is a life-supporting ecosystem for the sur-

vival of organisms in its surroundings. The
value of karst as tourist area has not been fully
harnessed in Indonesia, despite the fact that
the country has many beautiful caves not found
anywhere else in the world. For example, the
caves in Maros, explored by a joint Indonesia-
French team, are reported to be the longest and
to have the best decoration in Southeast Asia
(Expedition Thai-Maros 85; Expedition Thai-
Maros 86; ASC 1989). The most spectacular
example is the “tropical cone-karst” in lowland
areas  (Sunartadirdja and Lehmann 1960)
which is found only  in Indonesia.

Resource depletion and degradation
Like other ecosystems, karst also faces

degradation, although there is no comprehen-
sive data on the scale and location. For in-
stance, intensive mining in some karst areas
such as in  Kecamatan Semanu, Rongkop,
Tepus and Pojong has reduced biodiversity,
caused sedimentation and degraded soil fertil-
ity, as well as changed the landscape. Forest
clearing in the karst of Kidul Mountain has
increased the carbon dioxide content in the soil
and reduced evaporation. Some karst areas
exploited for tourism are also beginning to face
degradation. For example, “statue making” in
the Jatijajar Cave has changed the original ap-
pearance of the cave.

Karsts are vulnerable ecosystems because
of their low environmental carrying capacity.
Therefore this ecosystem is sensitive to envi-
ronmental changes brought about by mining,
logging, road building and tourism activities.
There is a great concern that karst ecosystems
are being damaged before comprehensive stud-
ies are conducted to reveal its potentials.

STATE OF SPECIES AND GENETIC
DIVERSITY

As mentioned before, Indonesia has high
species diversity. However the level of species
extinction and threat is also high. Records on
species threat and extinction are difficult to
obtain unlike data on ecosystem degradation.
One of the reasons for this is the fact that it is
difficult to ascertain whether a species is al-
ready extinct. The Bali tiger (Panthera tigris
balica) has been declared extinct since 1940.
The  Red Data List of  1980s states that the
Java tiger  (Panthera tigris sondaica) is extinct,
although some national agencies, including the
MoF, have not officially declared it as such.
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Despite such difficulty, it is estimated that
one species becomes extinct per day  (KMNLH
1997) in Indonesia. Another source estimates
that in the future,  Indonesia will lose one to
50 species every year (Dephut nd). In addi-
tion, the inventory by international agencies
such as IUCN, can be used as indicator on
threats towards species. In  1988 126 bird spe-
cies, 63 mammal species, 21 reptile species and
65 other animal species were declared on the
brink of extinction  (BAPPENAS 1993). Four
years later, the Red Data List IUCN indicate
that 772 flora and fauna species were threat-
ened with extinction, consisting of  147 mam-
mal species, 114 birds, 28 reptiles, 68 fishes,
three molluscs, 28 other fauna species, 384
flora species. A more detailed list on the status
of some plant and animal groups under threat
is given in Appendix 5.

Furthermore,  ramin (Gonystylus ban-
canus) is now included in the Appendix  III of
CITES (not banned from  international trade
yet, but member countries must have permits
to and monitor the trade in such species). The
range of distribution of ebony (Diospyros
celebica), ulin (Eusideroxylon zwageri), sandal-
wood (Santalum album) is also narrowing. So
is the case with many Dipterocarps species.
According to Newman et al. (1999) Kalimantan
is known to harbor the highest number of
Dipterocarp species in  Indonesia (267 species),
but only a few species have actually been used
commercially. Other species may have become
extinct before being harvested because logging
trees of this family member often damage other
non-commercial  species, especially since natu-
ral regeneration of Dipterocarps trees is known
to be difficult and takes a long time.

About 240 plant  species have been de-
clared rare, many of which are relatives of cul-
tivated plants. At least  52 orchid species
(Orchidaceae) are declared rare, as well as  11
rattan species, nine bamboo  species, nine be-
tel palm  species, six durian species, four nut-
meg species, and three mango species (Mogea
et al. 2001). Also  44 medicinal plant  species
have become rare, the list of which is provided
in Appendix  6.

Several fish species are also threatened
with extinction. For instance, the  chinese her-
rings (Clupea toli) which dominated the east-
ern coast of Sumatra and flying fishes (Cyp-
selurus spp.) in the southern coast of  Sulawesi.
Other threatened fish species are  batak
(Neolissochilus sp.) the pride of Toba lake of-

ten used in indigenous ceremonies, bilih
(Mystacoleucus padangensis) which is endemic
in  Singkarak Lake, botia (Botia macraranthus),
the ornamental fish unique to  Batanghari river,
which used to be consumed by local  commu-
nity but have now become rare.

The erosion of genetic diversity, particu-
larly in the wild species, is not well docu-
mented. Logically, if ecosystems and species are
threatened, it will inevitably lead to genetic
erosion. The discussion on genetic erosion in
agro-ecosystem might well apply to wild spe-
cies. Since not all of the genetic erosion occur-
ring among wild species is known, while it is
certain that erosion does happen, Indonesia
probably has lost many of its “pearls” without
knowing their value and their uses.

CULTURAL DIVERSITY AND
TRADITIONAL WISDOM

As discussed in Chapter 2, Indonesia also
has a high cultural diversity. For instance,
Papua is home to 250 ethnic groups with a di-
verse culture, language and tradition that gov-
erns relationship among groups and with na-
ture  (KLH 1997). For traditional  communi-
ties, biodiversity is important not only as a
source of food and medicine, but also as an
element that shapes their cultural identity.
Tribes in Papua respect certain sweet potato
varieties as part of their traditional ceremony
to mark the birth of a child or to propose mar-
riage to a woman. The Bajau community be-
lieves that they are related to sea turtles and
thus they do not hunt turtles. Communities
on Komodo island also believe they are related
to the komodo dragons.

Figure 3.18. The Komodo dragon is an endemic
reptile and the largest lizard in the world that can
be found in the Komodo National Park.
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The daily  interaction between  traditional
communities and biodiversity  has given rise
to a dynamic knowledge system which is use-
ful for biodiversity conservation. The taboo
system in the Baduy community, for example,
prevents them to clear forests excessively. The
agriculture system that they have developed
has also been instrumental in conserving rice
genetic resources; it also   tends to reduce pests
and diseases thus  is more ecologically sustain-
able compared to the modern monoculture
agricultural system.

Similarly, there are 127 different terms for
various rice strains used in about 400 tribal
languages in Indonesia. The community in the
western part of  Madura (an island near East
Java), for instance, can identify 12 snake fruit
or salak (Zalacca edulis) cultivars while bota-
nists can only identify nine cultivars (Rifai
1994). Box 3.3 presents an example of  tradi-
tional wisdom in  biodiversity management.

Information on traditional wisdom in
biodiversity management is still scarce. Re-
cently, the MoE attempted to document tradi-
tional wisdom in environmental management,
including biodiversity management,  by com-
piling about 300 articles on this issue.

Traditional wisdom and knowledge sys-
tem is also under threat and is degrading. For
example, the Dayak communities in Kaliman-
tan is experiencing cultural changes. In the
past, the old members of the community rely
on natural signs (the voice of the birds, the
position of the moon, the presence of certain
animals) to govern their activities; today such
belief is considered as superstition. Similarly,
the ancestors of the Dayak community believe
that other living beings can help humans in
living their lives, and therefore these other or-
ganisms are considered sacred; today other liv-
ing beings are considered a threat (Limin
1999). Such cultural degradation is reflected
from the fact that Dayak community now can-
not contain land fires and has also shortened
the fallow period of their lands (the period to
provide a rest to the soil after several planting
seasons). The Dayak community in Kalimantan
practice the shifting cultivation, a technique
adapted to the forests of Kalimantan, as long
as it follows traditional patterns. A study on
the practices of shifting cultivation among the
Dayak Iban community in West Kalimantan,
in the early 1990s indicates that the fallow pe-

riod has been shortened from 10-15 years in
the 1970s to 8-10 years. This is due to eco-
nomic demands and reduction in land allocated
for cultivation  (Semedi  and Riyanto 1996).

Another example is the utilisation of
coastal resources among the indegenous com-
munity of Sungai Pisang in West Sumatra. The
traditional values in natural resources manage-
ment, in the form of myths and beliefs, together
with the adat council to regulate the practices,
are now changing. This is partly because the
family ties among the fisherfolk communities
are no longer as tight as before, the changes in
government system from the traditional nagari
into the formal kelurahan and the higher eco-
nomic demands of the household  (Yunaldi nd).

One of the most important aspects is the
shift in the enforcement of adat laws in rela-
tion to natural resources managemment. Once
an area is developed, the community structure
and practices will change. For example, the
entry of new settlers, whether through govern-
ment sponsorhip or new economic activities
(mining, logging, industry), will make com-
munity structure and resource utilisation pat-
tern more diverse and complex. As a result it
becomes difficult to enforce adat laws, espe-
cially when natural resources utilisation regu-
lation also shift from the hands of adat com-
munities to the government. This has led to
many conflicts in the concept and implemen-
tation of adat laws vis a vis  government regu-
lations on natural resources utilisation.  In turn,
this has led to  erosion in the sense of belong-
ing, in which local and adat communities
would gradually leave the sustainable resource
utilisation pattern and shift to exploitation.

Cultural degradation also brings about
degradation of traditional knowledge system.
This is unfortunate as traditional knowledge
is one of the important keys for sustainable
biodiversity utilisation.

To realise sustainable development, the
factors and underlying causes of damage to
biodiversity and cultural diversity must be
identified and dealt with. One of the impor-
tant aspects is human behavior when under-
taking economic activities. Also, the existing
biodiversity management practices need to be
reviewed, while the current   and future con-
ditions need to be considered as all of these
will influence sustainable biodiversity manage-
ment. These will be discussed in Chapter 4.
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In the eastern part of  Indonesia, traditional

communities have developed the sasi system.

In general, sasi is restriction to enter, harvest or

do any activity in a designated area for a given

period of time. The sasi system regulates utili-

sation of  natural (forest and marine ) resources

by indigenous as well as imigrant communities.

The system is based on adat and religious regu-

lations, and has a penalty system as well as su-

pervisory body consisting of village government,

religious leaders and other village elite. There

are many kinds of sasi such as sea cucumber,

bia-lola  and batu laga  sasi in Kei and Nolloth

islands,  lompa  sasi in Haruku, and marine area

sasi in the northern coast of  Papua.  In Haruku,

the lompa fish may only be caught using net and

Box 3.3

TRADITIONAL WISDOM IN  MARINE BIODIVERSITY  MANAGEMENT

should not be caught as long as other fishes are

still available.  In Kei, bia-lola may only be caught

if the size has reached  6 cm.

The start of sasi or harvesting period is de-

termined after observing certain natural signs

known by the local community. If sasi regulations

are violated, the violaters will face penalities,

caught and convicted by the adat council. The

penalty can be in the form of social punishment

such as being excommunicated, or in the form

of fines and confistication of properties. Social

punishment is metted out to stop violators from

repeating their acts and to warn other commu-

nity members to refrain from commiting similar

violations. Like any other traditional wisdom, the

practice of sasi is also eroding.

Source: summarized from  Muhtaman et al. 1999 and Purwoko et al. 2001.
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In addition to producing hydroelectricity, the Cirata Dam will be developed as a tourism area

with facilities to ensure economic, education and cultural activities.
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BIODIVERSITY CRISIS IN INDONESIA4

Although not comprehensive, the data and
information provided in Chapter 3 indicate that
ecosystem destruction, species extinction, and
erosion of genetic resources in Indonesia has
been increasing over the years. In other words
Indonesia is facing biodiversity crisis.

This crisis occurs despite the efforts to
manage biodiversity as will be described in the
first part of this chapter. The factors and un-
derlying causes are complex, and a brief analy-
sis is provided in the second part of this chap-
ter. The last part of this chapter examines the
current and future context that will influence
biodiversity management, including principles
of sustainable biodiversity management.

AN OVERVIEW OF BIODIVERSITY
MANAGEMENT

Many efforts have been undertaken to deal
with damage to biodiversity. This section de-
scribes government efforts in the areas of policy
and institution, conservation, development of
information system, and socio-economy. The
role of non-governmental groups, such as in-
dividuals, Non-governmental Organisations
(NGOs) and the private sector is also briefly
touched upon.

Policy and institution
Early efforts in mainstreaming sustainable

management of biodiversity were based upon
international agreements. For instance, the gov-
ernment ratified CITES (Convention on Inter-
national Trade in Endangered Species of Wild
Flora and Fauna) through Presidential Decree
(Keppres) No. 43/1978 and the Ramsar Con-
vention on Wetlands through  Keppres No. 48/
1991. Both conventions are important, but their
management principles  have not been inte-
grated into a comprehensive national policy.

Another policy basis on  biodiversity con-
servation is Act  No. 5/1990 on the Conserva-
tion of Biological Resources and their Ecosys-
tems (KSDE), which governs ecosystem and
species conservation, particularly in protected
areas. This law cannot be considered compre-

hensive, since its coverage is limited to the for-
estry sector and conservation areas. But the fact
is that many ecosystems outside protected
areas are also threatened.

In the early 1990s, several policies that
could have become comprehensive reference
for biodiversity management were released. For
example, the Ministry of Environment (MoE)
published the Strategy for Biodiversity Man-
agement almost at the same time when the
National Development Planning Agency
(BAPPENAS) produced the Biodiversity Action
Plan for Indonesia 1993 (BAPI 1993) described
in Chapter 1. Another important policy was
the ratification of the United Nations Conven-
tion on Biological Diversity (CBD) through Act
No. 5/1994.

The three policies, viz., Act No. 5/1990,
Act  No. 5/1994 and BAPI 1993, if implemented
effectively, may have become important tools
for sustainable biodiversity management. How-
ever that is not the case. For instance, there
are  no implementation guidelines for Act No.5/
1994 and the extent to which the government
has fulfilled its obligations under CBD after
ratifying it is also not clear. Some important
elements and obligations that must be com-
plied with under CBD are presented in  Box
4.1. One of the agreements on marine and
coastal biodiversity by Parties to the CBD is
described in Box 4.2. Some of the obligations
could have been fulfilled, partly by using the
guidelines provided in BAPI 1993. However,
since there are problems in the  implementa-
tion of BAPI 1993, as described in Chapter 1,
many of the obligations have not been fulfilled.
In addition, there has been poor coordination
and synergy in implementing various interna-
tional conventions.

Furthermore, various sectoral policies re-
lated to  biodiversity (forestry, agriculture, ma-
rine, and environment) are inadequate and some
are even overlapping, contradictory with each
other and therefore have not been supportive in
the implementation of  CBD or Act  No. 5/1990.
A list of some  policies relevant to  biodiversity
management is given in Appendix 7.
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In 1997, the MoE published the National
Agenda 21 as an interpretation of the global
Agenda 21 agreed upon during the 1992 Earth
Summit in Rio de Janeiro. Chapter 16 of the
document is on conservation of biodiversity,
while other relevant chapters deals with  for-
estry, agriculture, coastal and marine manage-
ment and biotechnology.
The programs proposed in Chapter 16 are:
1. Enhancing the development and effective

management of protected area systems.
2. Conserving biodiversity in  agro-ecosys-

tem and non-protected/production areas.
3. Ex-situ conservation of  biodiversity.
4. Protecting and developing knowledge

system on  biodiversity conservation.
5. Developing and maintaining sustainable

biodiversity management system, includ-
ing equitable sharing of its benefits.

A review of the implementation of the
1997 National Agenda 21 by MoE in 2002 in-
dicated that many parties, whether communi-
ties, NGOs or government, are not yet aware
of the existence of the document, let alone use
it as a reference to plan and implement sus-
tainable development in their respective fields.
This  National Agenda, which  was followed
by the publication of sectoral Agenda 21 (cov-
ering settlement, forestry, tourism, mining and
energy), was never adopted in the planning and
implementation of national development or
sectoral activities  (MoE 2002).

Several other agencies also have their own
biodiversity management policy. The Ministry
of Marine and Fishery (MMF) has compiled a
Marine and Fishery Strategic Plan in 2000,
which outlines the work program for utiliza-
tion and conservation of marine and fishery
resources. Together with IPB and LIPI, MMF
also issued National Policy and Strategy for
Coral Reef  Management. The MoF too had
formulated several strategic plans for the con-
servation of forest ecosystem and species.

Several institutions are in charge of the
management of  biodiversity, as will be further
discussed in The Flaws in Biodiversity Man-
agement section. Two institutions deserve to
be mentioned here, i.e. MoE and the National
Commission on Genetic Resources (KNPN).
The function of MoE is to assist the President
in formulating policies and undertaking coor-
dination in environmental issues and manag-
ing their impacts. It is also the national focal
point for CBD, whose task is to coordinate the
implementation of the convention at the na-
tional level. However, many parties think that
MoE is not provided with sufficient authority
to enable it to  function effectively.

KNPN, formed in 1976 by the Ministry of
Agriculture (MoA), has its main task to coor-
dinate research, utilization and conservation
of genetic resources. KNPN membership con-
sists of MoA, MMF, MoE and research institu-
tions as well as universities. Some of its activi-
ties include coordinating a network for genetic
resources conservation system, recommending
regional flora and fauna symbols, formulating
a concept for regulation of utilization of  plant
and animal genetic resources, and disseminat-
ing analysis on global issues related to genetic
resources. Currently, conforming to the decen-
tralization process, KNPN is compiling a guide-
line for the establishment of the Regional Com-
mission on Genetic Resources.

Management
In-situ conservation

Indonesia is one of the first tropical coun-
tries  in the world that possess protected area sys-
tems. They serve as an in-situ conservation areas,
protecting natural ecosystems and the species and
genetic diversity within them. Indonesia has
gazetted  385 terrestrial and marine conservation
areas, covering a total of 22.5 million hectares, as
presented in Table 4.1. In addition, some 692 pro-
tected forest areas, covering 34 million hectares
have also been established (Dephut 2002).

Figure 4.1. Illegal trade in wildlife is rampant
in many places in Indonesia.
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Box 4.1

CONVENTION ON BIOLOGICAL DIVERSITY:

BENEFITS AND OBLIGATIONS

Sources: Elucidation of Act No. 5/1994, UNEP and WCMC 2000, MoE (pers. comm.).

Figure 4.2. Illegal
logging is a major
threat to many
national parks in
Indonesia.(D
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The United Nations Convention on Biologi-

cal Diversity (CBD) is one of the products of The

1992 Earth Summit in Rio de Janeiro, Brazil. It

was ratified by the Indonesian government 1994

through Act No. 5/1994 on the Ratification of

United Nations Conventions on Biological Diver-

sity. The Ministry of Environment is the national

focal point for the implementation of CBD.

There are three main objectives of CBD:

conservation of biodiversity, sustainable utiliza-

tion of its components, and the equitable distri-

bution of benefits arising from the use of genetic

resources, including adequate access to genetic

resources and transfer of technology and through

the provision of adequate funding.

The CBD requires member countries to for-

mulate conservation strategy, action plan and

program for sustainable biodiversity utilization or

to modify the existing similar documents to meet

these requirements. The convention also stipu-

lates that governments integrate sustainable

biodiversity conservation and utilization as much

as possible into their relevant national sectoral

and inter-sectoral plan, program and policy.

Based on the decisions of the Conference of

Parties (COP), each member country has to un-

dertake the following obligations:

1. Formulate national strategy and action plan

(such as BAPI 1993 and IBSAP 2003);

2. Select a focal point for Global Taxonomy

Initiative and for the biodiversity Clearing-

house Mechanism;

3. Facilitate local and indigenous communities’

participation in the implementation of CBD;

4. Support capacity building through education

and communication on biodiversity;

5. Apply the ecosystem approach, if possible,

and empower national and local capacities;

6. Develop regulation on access to genetic

resources and equitable sharing of benefits.

In addition, member countries are also

obliged to submit report on the implementation

of CBD and how far the objectives of the con-

vention have been effectively achieved at the

national level. It is suggested that the report be

prepared through a consultation process involv-

ing all stakeholders.

The ratification of this convention is deemed

to bring benefits for Indonesia, which include,

among others, access to and control of technol-

ogy transfer, improvement of knowledge on

biodiversity, collaboration in science and technol-

ogy related to biodiversity, and mobilization of

funding for biodiversity research and development.
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There are six Biosphere reserves in Indo-
nesia. The first four were selected in 1977 and
are located in Gede-Pangrango, Tanjung Pu-
ting, Lore Lindu and Komodo national parks,
while the last two are Leuser, and  Siberut na-
tional parks, selected in 1981. In addition to
its status as a biosphere reserve, the Komodo
National Park was selected as World Heritage
Site in 1989. For each of the biosphere reserve,
the national park area serves as its core zone.

Under the United Nations Educational,
Scientific and Cultural Organization (UNES-
CO) Biosphere reserves are defined as land and/

or coastal ecosystems selected by the program
of Man And Biosphere (MAB) in promoting the
balanced relationship between humankind and
nature. The Biosphere Reserves are considered
ideal to demonstrate models and approaches
of management biodiversity through ecosys-
tem management. There are three essential
components in the management of Biosphere
reserves: conservation, economic development
and other activities supportive of research,
training,  and  community-based development
activities (Sukara pers. comm.).

The significance of protected areas (con-
servation and protection areas) management
is  not only seen at national level but also for
the benefits of the global community. So  many
grants and loans have been given for such  ac-
tivities. Many international NGOs have actively
been involved in saving  conservation areas,
mainly the national parks. Two main programs
focusing on  national park management are
Integrated Protected Areas – IPAs, which mostly
have been supported and funded through ADB
loans and the Integrated Conservation and De-
velopment Program (ICDP), funded by World
Bank loans. There have been problems in their
implementation, however, as summarized in
Box 4.3. Illegal logging has been one of the
main prevailing problems faced by many na-
tional parks, as explained in Box 4.5.

Biosphere reserves have also faced simi-
lar problems in their management. After almost
20 years, an evaluation on their effectiveness
is needed Indonesia. More importantly because
during the reform and decentralization era,

Figure 4.3. Millions hectares of mangrove forest
have been converted into commercial fish ponds
in the last decade.
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Box 4.2

THE JAKARTA MANDATE: CONSERVATION OF MARINE

AND COASTAL BIODIVERSITY

The increasing pressures on marine and

coastal ecosystems have prompted the COP to

the CBD Convention on Biological Diversity to

raise the issue of marine and coastal biodiversity

as the main theme at the Conference of Parties

II in Jakarta, in 1995. As the host of this meeting,

the Government of Indonesia initiated the devel-

opment of a global consensus on the sustain-

able use of marine and coastal biodiversity,

known as “the Jakarta Mandate”. Then, in 1997,

Indonesia hosted the First Meeting of Experts

on Marine and Coastal Biological Diversity that

elaborated the work plan of the Jakarta mandate.

The Jakarta Mandate has five program com-

ponents:

• Integrated marine and coastal area man-

agement.

• Marine and coastal living resources.

• Marine and coastal protected areas.

• Mariculture.

• Alien species and Genotypes.
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forest encroachment, illegal logging are increas-
ing while many conservation areas boundaries
remain unclear. Forest degradation has worsen-
ed not only due to poor law enforcement but
also because the long-term objectives and goals
of development and the functions of Biosphere
reserves, in particular, are still not well under-
stood (Sukara pers. comm.).

Compared with the management of na-
tional parks, with a clear legal basis and im-
plementation authority under the (MoF), the
management of biosphere reserves still has no
clear legal status. This means that only their
core zones, i.e. the  national parks, are  under
clear management authority, whereas their
buffer and transition zones are not (Sukara
pers. comm.). In its current situation, the man-
agement of biosphere reserves will be included
in the revision of Act No. 5/ 1990 to conform
with the conceptual basis of the Man and Bio-
sphere (MAB) program.

Ex-situ conservation
Ex-situ conservation for species is con-

ducted outside its natural habitat, usually in
zoos, botanical gardens and arboreta. At present,
there are four botanical gardens (under LIPI’s
management),  21  zoos, two safari parks, 17 of
botanical gardens, 14 units of  grand forest parks,
36  fauna breeding units, three  bird parks, four
locations of orangutan rehabilitation, and six of
elephant training centers. They have been es-
tablished as an effort to conserve species and
genetic diversity.

In addition, the government has been en-
couraging captive breeding activities for endan-
gered species of flora and fauna. Its specific
aim is to  preserve endangered species and their
natural habitat while at the same time meeting

the market demands. There are 101 companies
and 16 individuals who have been granted li-
cense and have started their captive breeding
programs, and 44 other companies have re-
ceived permission for developing captive
breeding for non-protected species (Dephut
2002).

As for the conservation of genetic re-
sources, in particular of cash and food crops
and livestock, the Ministry of Agriculture has
developed its germplasm collections through
its research institutions. Data on their current
collection is provided in Chapter 3 and in Ap-
pendix 4. The collection of germplasm  is very
crucial  for plant and animal breeding, and for
the development of new products such as medi-
cines.

Ex-situ collection efforts are facing many
problems such as inadequate funding, facili-
ties and skilled human resources. For exam-
ple, various institutions or research centers do
not have long-term storage facilities, so their
collections have to be continuously rejuvenated
(replanted) to maintain their vigor. Funding
for germplasm research is also limited.

Table  4.1. Area and number of  conser-

vation areas, September 2002.

Status Area (Ha) Unit

Nature Reserve 2,673,456.53 174

Wildlife Reserve 3,616,143.12 51

National Park 14,815,976.18 41

Nature Recreation Park 973,920.43 97

Grand Forest Park 241,656.50 17

Game Reserve 239,392.70 15

Total 22,560,545.53 315

Source: Dephut 2002.

Figure 4.4. Botanical gardens serve as conservation
areas for plant species outside their natural habitats.
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Information system
Some initiatives on the establishment and

development of information biodiversity sys-
tem have taken place, among others:
• Since the 1960s LIPI has been publishing

the Economic Resources Series (Seri
Sumber Daya Ekonomi). Some of its vol-
umes deal with biological resources and
they are known as The Green Booklet se-
ries. Later on Balai Pustaka published
them as handbooks for school children.

• PROSEA had documented information on
plant species diversity in Southeast Asia,
including Indonesia, and published many
series of books on cultivated and wild
plants such as fruit trees, vegetables, and
timber, etc.

• Publication of Ecology of Indonesia Series
covering The Ecology of Sumatra, The
Ecology of Sulawesi, The Ecology of Java
and Bali, The Ecology of Kalimantan, The
Ecology of Nusa Tenggara and Maluku, and
The Ecology of Indonesian Seas. Periplus
Editions published these English-language
series while Prenhallindo did the Indone-
sian-language series. Each volume provides
detailed description on the vegetation,
flora, fauna, biogeography and ecosystems
in and their interaction with  people in In-
donesia.

• The establishment of Information Center
for Nature Conservation (Pusat Informasi
Konservasi Alam-PIKA) under the Direc-
torate General of Forest and Nature Con-

Box 4.3

ICDP: CHALLENGES AMIDST HOPE

The Integrated Conservation and Develop-

ment Project (ICDP) is a conservation approach

that links biodiversity management in conserva-

tion areas with socio-economic development of

local community (Wiratno et al. 2002). Before

ICDP concept was implemented, conservation

and development were regarded as two sepa-

rate and even contradictory activities, and con-

servation was regarded as enemy of develop-

ment.

Since its initiation in the early 1990s, ICDP

became a popular project and well received by

many NGOs, government and donor agencies.

There were two reasons for this. First, this con-

cept offered an alternative approach for conser-

vation area management that was politically ac-

ceptable. Second, it contributed to the achieve-

ment of three main targets of the sustainable

development agenda, i.e. effective conservation

of biodiversity, increasing participation of local

community in conservation and development as

well as economic development for poor rural

community (Wells et al. 1999; Wiratno et al.

2002).

In Indonesia, the goal was to implement

ICDP in various categories of conservation

areas, covering an area of about 8.5 million hec-

tares or about 40% of total conservation area in

Indonesia. The funding allocated was about

US$ 130 million, mainly from foreign loans and

grants (Wells et al. 1999). Despite its popularity,

the success of ICDP needs to be questioned.

Wells et al. (1999) who reviewed ICDP imple-

mentation in 24 conservation areas, stated that

ICDP had limited success because:

1. The projects often failed to address the main

threats on conservation areas.

2. Development activities sponsored legally by

the government (road construction, timber

concession, natural forest conversion and

mining) have often been greater threats for

conservation areas compared to small-scale

illegal activities carried out by local commu-

nities.

3. Development program linked to ICDP did

not provide enough incentives to change

community attitude and behavior in the ex-

ploitation of forest resource and encroach-

ment of forest areas.

However, some ICDPs were quite success-

ful such as in Papua. So it can be concluded that

the success of ICDP depends on a clear link be-

tween conservation and development activities,

and there is a strong support from local commu-

nity and government for conservation  areas.

Therefore in the future more attention must be

given to these constraints. It is true that ICDP is

not the only approach to implement sustainable

development, which involves local community

and effective law enforcement. However, with-

out a clear strategy ICDP will become just a hope

whose realizations would be full of challenges.
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servation, MoF; its main function is to
manage data on conservation areas in In-
donesia.  However, its data and informa-
tion system are still not accessible to lay
people.

• LIPI, international institutions and MoF
have published many field guides for
identifying Indonesian flora and fauna;
these important tools for conservation
have so far not stimulated the public to
use them in nature conservation (see list
of Seri Panduan Lapangan under Refer-
ences in this document).

• The Biodiversity Information Center
(BIC) located in the Widyasatwaloka
Building of the Zoological section of the
Center for  Biological Research–LIPI
serves as the specimen-based data center
for biodiversity management in Indone-
sia. Most of its data can be accessed
through this website: http://bio.lipi.go.id
or  http://biolipi.bogor.net.

In addition there is an  effort to improve
access to information on genetic resources and
specimen collections for users. The Research
Center for Biotechnology and Crop Genetic
Resources (MoA) has developed a computer-
ized database for food crops such as rice, maize
and soybean. The Center for Research in Biol-
ogy (LIPI) (see  Box 4.4) has also developed a
database with 240,000 entries for plant speci-
men and 144,000 entries for animal specimen
(Priyono pers. comm.). Together with the
KEHATI Forum this center is  establishing the
Clearing House for Indonesian Biodiversity
(see Box 4.4).

Inspite of those efforts, many of the ini-
tiatives have not functioned optimally and most
Indonesian people still have very limited ac-
cess to relevant information necessary to im-
prove their awareness and knowledge about the
importance of biodiversity in their lives.

Socio-economic development efforts
One of the main objectives of develop-

ment is poverty alleviation and improving
community  welfare. One of the  programs to
achieve the above  objective is social forestry
where local community is involved in forest
management, and at the same time they can
also enjoy its  benefits. Another effort is to rec-
ognize the traditional forest and forest utiliza-
tion by communities through clear government
policies. Articles 1 and 5 of Act No. 41/1999

on Forestry define that traditional forest is state
forest located within the jurisdiction of tradi-
tional community (masyarakat hukum adat),
as long as the community exists and their area
is acknowledged as such.  The Forestry Minis-
terial Decree No. 677/1998 also set a legal ba-
sis for community forestry. These policies have
not been effectively implemented, nevertheless,
their existence can be a starting point  to deal
with  socio-economic problems faced by com-
munities living in and around the forest (MoE
2002).

In the agricultural sector, Integrated Pest
Management (IPM) program has  been imple-
mented through an IPM Farmer Field Schools
(IPM-FFS) as an effort to address environmen-
tal and community empowerment issues.
Through this program farmers are trained to
conduct environmentally-friendly farming
practices by applying  minimum or even zero
chemical input, and at the same time, they are
trained to organize themselves. Some of the
IPM-FFS graduates are now leading  their own
farmer’s group and deliver their aspirations to
the government. Others are pioneering organic
farming movement and promoting the use  of
local varieties (MoE 2002).

The role of non-governmental sector
In addition to  government policies and

efforts, NGOs, the private sector and other
community groups have also been active in
activities as briefly described below.

National environmental NGOs began to
emerge in the 1980s and they bagan to raise
biodiversity issues in the  1990s. Their activi-
ties have mainly been in policy advocacy, com-
munity education and community facilitation
around the protected areas. During the 1990s
more NGOs were established, whose  main in-
terests and activities are focused on biodi-
versity.  For example, the KEHATI Foundation
(Yayasan KEHATI) was established in 1994
with the main task to provide funding support
and technical assistance for biodiversity con-
servation activities. Since 2000 it has given the
KEHATI Awards to NGOs, individuals, scien-
tists and business people who have made ex-
emplary achievement in their efforts to con-
serve biodiversity.  Another example is the es-
tablishment of Indonesian Network in Tradi-
tional Wisdom (JKTI), which accommodates
various groups interested in protecting and
developing traditional knowledge and wisdom
for biodiversity management.
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Box 4.4

INITIATIVES ON DEVELOPING BIODIVERSITY

INFORMATION SYSTEM

At the moment there are four important ini-

tiatives in the development of information sys-

tem concerning biodiversity.

1. Indonesian Biodiversity Information Sys-

tem – IBIS

IBIS was developed by the Center for Bio-

logical Research – LIPI through funding provided

by the GEF – for the Biodiversity Collections

Project, implemented from 1994 to 2001. This

activity had two main components: systematic

research in botany and zoology and the man-

agement of collections together with its informa-

tion system.

The activity also included rehabilitation of

the specimen collections at herbarium and mu-

seum, enhancement of human resources, im-

provement of research facilities and publication

of field guides on Indonesian flora and fauna.

The achievements of this project include:

1. Restoration of 255.000 botany collection

specimens and rehabilitation of all of the

zoological specimens, then transferred from

Bogor to the new Widyasatwaloka museum

in Cibinong;

2. Enhancement of storage facilities for col-

lection in the two institutes to international

standard by following international regula-

tions concerning health and safety. The use

of hazardous chemical substances for stor-

age were stopped and substituted by dry-

ing and freezing. Airtight storage system is

now used to protect specimens from insects

and fungi;

3. Publication of 17 series of field guides, in-

cluding 4 on plants, 11 on wild animals, 2

on collection protocols and 1 on the natural

history of Sulawesi. These publications were

made possible through a collaboration with

several institutes such as BirdLife Interna-

tional, Wetlands International and World

Conservation Society (see list of these field

guides in the Reference section).

4. Provision of nine small grants for junior re-

searchers to improve their skills in taxo-

nomic research; 20 researchers in botany

and zoology were sent to study abroad for

their graduate degrees.

For the information system management,

this project had developed “specimen based”

database for the botanical and zoological collec-

tions, called Indonesian Biodiversity Information

System (IBIS). This database consists of 240.000

and 144.000 entries for plants and animals, re-

spectively. Information in this database includes

scientific and common names, date and location

of collection, notes on locality including its abun-

dance, uses and endemism. Application of this

database can generate a distribution map for

each species with geographical information on

its existence. This project ended in 2001, how-

ever, data entry is still ongoing with the support

of government funding.

2. The Biodiversity Information Center and

Nature Conservation Information Center

In 1997 the Center of Research in Biology-

LIPI started a Biodiversity Conservation Project

with the funding from the Government of Japan

through the Japan International Cooperation

Agency (JICA). During Phase I (1997-2000) the

fund was used to build the Widyasatwaloka Build-

ing, which hosts the zoological collection, and

install a laboratory with research equipment, and

set up a Local Area Network. The purpose was

to set up the Biodiversity Information Center (BIC)

and the Nature Conservation Information Center

(NCIC). Phase II (2000-2003) was devoted to

continuing and upgrading integrated IBIS data-

base on botanical and zoological collections, field

surveys, upgrading references and database on

researchers, while the microbiological collection

is still in being developed.

3. National Biodiversity Information Net-

work – NBIN

NBIN was also initiated by the Center of

Research in Biology-LIPI. It is a network of mem-

ber institutions to facilitate exchange of data and

information on biodiversity. It has three main pur-

poses: 1) to develop a mechanism for data and

information exchange; 2) to improve its capabil-

ity to respond to the needs of information users;

and 3) to strengthen its independence in the long-

term.
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International NGOs had started their ac-
tivities in Indonesia since the 1970s and in the
last decade their activities have increased.
These include Conservation International (CI),
World Wide Fund (WWF), Wetlands Interna-
tional, The Nature Conservancy, WCS, Fauna
& Flora International (FFI) and others that
focus more on protected areas. In addition,
Indonesia hosts two international research in-
stitutions: the Center for International Forestry
Research (CIFOR) and International Center for
Research on Agro-Forestry (ICRAF).

The conservation of biodiversity, in par-
ticular the preservation of genetic resources,
has long been practiced by Indonesian com-
munity, through their traditional wisdom and
indigenous technology as described in Chap-
ters 2 and 3. And there are  some individuals,
who, on  their own initiatives preserve genetic
resources as   described  in the following two
examples.

Suko, a farmer in Mangunsari Village,
Sawangan Sub-district, Magelang District, Cen-

tral Java Province had succeeded in preserving
27 local rice varieties. He had conducted this
activity quietly since 1989; following failed
harvests during 1985-1987 in his village.  A
graduate from IPM-FFS program, he periodi-
cally rejuvenates his local seeds by planting
them without any chemical inputs. About 15
local rice varieties out of the  27 rice varieties
in his collection have survived to date. Suko
has been successful not only in preserving  lo-
cal rice seeds, but also in proving that he can
get benefits from their cultivation without
chemical inputs. He has been getting quite
good yields, and also the rice taste better.

Gito Wiyono, a farmer from Brongkol Vil-
lage, Bantul District, Yogyakarta, collected 100
species of tubers. He has been doing this  since
1995 in an effort to generate income, follow-
ing his failed rice harvest due to pests attacks.
Besides financial gain, he is now also interested
in conserving the tubers because he is aware
that many of the tuber species have become
endangered, so he looks for  some tubers from

Funding for this activity was provided by

loan from the Asian Development Bank (ADB)

and the CRB-LIPI acts as the executing agency,

integrated at the Marine and Coastal Resources

Management Project (MCRMP), under the MMF.

NBIN started its activity in 2002 when its

members that include government institutions,

universities, research and non-governmental or-

ganizations signed the memorandum of under-

standing. Members are expected to be both pro-

viders and users of information on biodiversity.

Its main activities include: 1) establishing

the National Committee for Standardization of

Biological Data Exchange; 2) forging relationship

with International Community on Biodiversity

through the establishment of a Biodiversity Clear-

ing House; 3) providing support to the NBIN as-

sociation; 4) establishing the Biodiversity Mar-

keting Enterprise (BIOME); and 5) developing

User Group.

4. Establishment of Clearing House Mecha-

nism

One of the recommendations from the Na-

tional Biodiversity Forum, organized by a coali-

tion of various institutions (the KEHATI Founda-

tion, other NGOs, and the Ministry of Forestry)

in 2001, was to start a process to establish a

Clearing House Mechanism (CHM) as mandated

by the CBD. This forum asked the KEHATI

Foundation, Konphalindo (as convenor of the

CHM discussion) and MoE as the national focal

point for CBD to form a CHM Working Group.

This working group worked for one year to pre-

pare the foundations for CHM.

The Minister of Environment had issued a

Decree No. 76/2002 concerning the establishment

of CHM working group, valid until December 2002.

The working group have had several meetings to

formulate their work plan, division of labor and tried

to develop a common understanding of CHM. It is

hoped that the CHM will become a mechanism

where various non-profit and profit oriented insti-

tutions “meet” and “exchange” information on

biodiversity. One way to do this is by setting up a

virtual “Biodiversity Information Center” using open

source information technology.

The working group agreed to a mechanism

with which the secretariat will act as portal those

links users with the nodes through the website

of the secretariat. Each node provides informa-

tion on their organizational profile and relevant

references and specific information on biodiver-

sity that each possesses. To facilitate this activ-

ity, the working group has set up partnership with

other organizations such as NBIN, PIKA and

Warintek.
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Illegal logging is one of the complicated

most serious problems related to sustainable

forest management. There two main causes of

illegal logging, as briefly described below:

Forestry sector policy and discrepancy be-

tween market supply and demand

The total annual production capacity of In-

donesia’s timber industry (sawnwood, plywood,

pulp and paper, etc.) is about 60-65 million m3.

Meanwhile the capacity of the production forest

to provide logs (raw material) at a sustainable

level is only 22 million m3 annually or only one

third of the production capacity (CIFOR 2002;

NRM/EPIQ 2002). In fact, FWI (2002) states that

the annual supply of logs from legal sources was

only 12 million m3. This means there is a short-

age of more than 50 million m3. This figure has

not taken into account logs smuggled out of the

country, estimated to be about 10 million m3 per

year and the annual domestic demand for tim-

ber for construction of about 25 million m3per

year. So the total annual demand for log is 63 +

25 + 10 = 98 million m3, which means that there

is a shortage of 86 million m3 or of 88% of the

total annual demand. Logs from illegal logging

activities probably meet this shortage.

Illegal logging caused a financial loss of

about Rp. 30.42 trillion. The World Bank esti-

mates that the loss amounts to US$ 600 million/

year or equivalent to four times government

budget allocation for the entire forestry sector

(The Indonesian Nature Conservation newsLetter

No. 6-6b, 9 Feb. 2003). Illegal harvesting of tim-

ber occurs in many forest locations, mainly in

logged-over forest areas with good access roads.

Conservation areas and Protection Forests have

also been suffering from illegal logging activities,

for example in national parks of Bukit Tiga Puluh,

Kerinci Seblat, Gunung Leuser, Gunung Palung,

Kutai, Tanjung Puting, Betung Karihun, Lore

Lindu, Rawa Aopa Watumohai, and Tanjung Api

Nature Reserves (FWI 2002; FIPA 2002).

The social and environmental losses result-

ing from illegal logging are more difficult to esti-

mate in monetary terms. The function of protected

areas as refuge for wild plants and animals and

the environmental services they provide have

definitely been degraded. For example, illegal

logging in Kerinci Seblat National Park has re-

Box 4.5

ILLEGAL LOGGING

duced the habitat and food sources of Sumatran

tiger (Panthera tigris sumatrae). Consequently

some tigers often wonder into the villages around

this park leading to conflict between them and

villagers, often ending with the killing of the ti-

gers.

Poor law enforcement

Some efforts have been undertaken to solve

the problem of illegal logging. For example, the

government issued Presidential Decree No. 5/

2001 on Elimination of Illegal Logging and Ille-

gal Trade in Forest Products. The government

has also allocated a budget of Rp. 20 billion es-

pecially to combat illegal logging in 2001 (Tempo

2002). President Megawati herself declared that

illegal logging must be stopped and to give “the

forest time to breath”. But the problem remains

unsolved.

Several structural problems have been iden-

tified as constraints in addressing with illegal log-

ging. For instance, there is no supervision over

stolen timber processing on location in the for-

est. In the case of the Kerinci Seblat as described

above, there are only 105 forest rangers that are

responsible for an area of 1.48 million hectares.

This number is far from adequate to combat ille-

gal logging, even with the assistance of the local

police and military forces. So far 22 people have

been sentenced between 4 to 18 months in prison

as a result of illegal logging activities. However,

this punishment was still much lenient compared

to the stipulation in Act No. 5/1990 (which states

that the punishment for involvement in illegal log-

ging in national parks and protected areas is 10

years imprisonment or a fine amounting to

Rp. 200 million). In addition, no investigation has

been conducted to expose where the illegally cut

timber was sent to and who receives them.

Clearly hundreds of cubic meter of logs are taken

out from the park everyday, and it is suspected

that powerful timber barons, errant government

and police officials are involved and they pay lo-

cal people to cut timber illegally. In many cases

when forest rangers apprehend a truck full of il-

legal logs, some law enforcing officials, members

of the regional House of Representatives and

government officials would request the park man-

agement to release such an evidence of illegal

logging (Jakarta Post 19 November 2002).
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the local market and then plant them on his
field. Among his collection are arrow root
(Marantha arundinacea), yam (Colocasia
esculanta), suweg (Amorphophallus campa-
nulatus), and sweet potatoes (Ipomoea batatas).
Gito’s field has served as a living laboratory for
the sustainable management of tubers (Jakarta
Post 5 September 2002).

The private or business sector’s initiative
in biodiversity management is still very limit-
ed. For most business people, biodiversity is
regarded as resource to be exploited  optimally.
They have exploited biodiversity without tak-
ing into account the ability of the resources  to
regenerate. Worse still, their business practices
have brought destructive impacts on natural
habitats and depleted the resource base.

There  is  increasing pressure on the busi-
ness sector to be more accountable for the en-
vironmental destruction they have brought
about. However, there has been very little
change towards a more sustainable use of
biodiversity. Nevertheless, some companies
have started to be more aware of this and be-
gan to make efforts to manage biodiversity
more sustainably.

For example, one  traditional medicine
company  in Indonesia is working to  conserve
medicinal plants by preserving the tradition to
use  herbal  medicines based on local medici-
nal plants. They also establish nursery of me-
dicinal plants and cultivate  the rare species,
as well as conduct researches that involve uni-
versities, research institutions and local com-
munity. In cultivating medicinal plants, they
collaborate with community groups such as
farmers’ groups and their co-operative.  In ad-
dition to minimizing waste from their produc-
tion activity, they recycle and reuse them as
fodder, growing  media for mushroom and for
organic fertilizers (Haryatmo pers. comm.).

Another example of the involvement of
the private sector  is  the initiative of  some oil
companies,  to  prepare a  strategy and action

plans for biodiversity management in their
operation areas.  Initiatives of this kind is, how-
ever, still very limited and many companies still
have very low awereness about sustainable
management of biodiversity.

THE FLAWS IN BIODIVERSITY
MANAGEMENT

Many factors influence biodiversity crisis,
some of them are often interlinked. These fac-
tors can be classified into two groups: techni-
cal (human activities, choice of technology, and
the natural) factors, and structural (policies,
institutional, and law enforcement) factors.

Technical factors
Some of the technical factors, which lead

to biodiversity degradation and to some extent
to extinction, are described below.

Low level of awareness and understanding of
biodiversity

A large part of the Indonesian society still
have low level of awareness and understand-
ing of the important value of biodiversity for
their daily life and as an asset for national de-
velopment. Most of stakeholders only know
the  short-term productive value of certain
resources. For example, for many coastal com-
munities,  marine and coastal resources are only
useful for them as sources of food, and this is
even   limited to fish. They do not know other
important functions and values. Another ex-
ample is forest concession holders who see the
forest only as a source of and disregard other
environmental services that the forest provides.
This ignorance, the low level of awareness and
knowledge of biodiversity have often led to its
destruction. This is more so as it’s long-term
values are overlooked and ignored. On the
other hand, this lack of awareness is aggravated
by the greed of those possessing the means to
exploit biodiversity.

Third, transportation documents for logs or

sawn timber is often fake, indicating that there is

collusion between forestry officials, local govern-

ment and illegal loggers. There is suspicion that

illegal logging is supported or protected by high

ranking civil, military and police officials at na-

tional and regional levels (FWI 2002).

Illegal logging in Kerinci Seblat is only one

of the many cases of illegal logging in other con-

servation areas. Without drastic actions and

strong political will and law enforcement improve-

ment on the part of the government, illegal log-

ging will continue to be profitable only to a few

people while the devastating results are borne

by the state, local communities and the environ-

ment.
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Over-exploitation
Natural resources are often exploited be-

yond the carrying capacity of the environment.
For example, many timber species, particularly
the dipterocarps, have been over-exploited.
Larga-scale exploitation of trees with diameter
larger than 50 cm have occurred to meet the
demands of timber from both foreign and do-
mestic markets. Consequently, some economi-

4.1. In addition, illegal trade in both protected
and unprotected flora and fauna species is
thriving in Indonesia. Wild fauna species
traded in black markets include Sumatran ti-
ger, orangutan, birds of paradise, palm cocka-
too, swallow-tail  butterflies. According to one
estimate the value of illegal trade in wildlife
may reach Rp. 100 trillion annually (Kompas
15 February 2003). In the marine and coastal
sector, illegal fishing and over-exploitation
resources, mainly by marine fishery fleet, in-
cur a loss of  about US$ 3-4 billion or around
Rp. 36 trillion to this country (Kwik 2002;
Kompas 15 February 2003).

Natural habitat conversion
It is estimated that about 20%-70% of In-

donesia’s natural habitat are degraded
(BAPPENAS, 1993). This is mainly due to natu-
ral habitat conversion for development pur-
poses. For example, mangrove forest degrada-
tion was mainly caused by  conversion for the
development of commercial fish ponds, agri-
cultural land, settlement areas, harbor and in-
dustrial estates, a common occurrence in the
coastal areas of eastern Sumatra, northern coast
of Java and southern Sulawesi. The Fishery
Intensification Program  (Protekan) of 2003
targets 350,000 hectares of fish pond develop-
ment, for which  the majority of land will be
acquired through mangrove forest conversion.
The largest catastrophic natural habitat con-
version was the  One Million Hectare Peat Land
Project (PLG) as described in Box 4.6.

Natural habitat reduction and loss often
led to reduction of wildlife habitats. Conse-
quently, some  wild animals  have been forced
to come in close contact with villagers  and
their agriculture  fields, becoming  perilous
pests, and triggering   human-wildlife conflicts.
For example, elephant herds in Sumatra often
destroy small-holder plantations because their
previous habitat was converted into planta-
tions, limiting their home range  to find food.
In 2002, several tigers had strayed into the
Basilam Hilir Village, near the city of Dumai,
Riau, and reported to have four people, includ-
ing a six-year-old child. The angry villagers
tried to kill the captured tiger (Jakarta Post 3
January 2003).

Monoculture approach in cultivation
The dominant approach in plant cultiva-

tion and uses has been the monoculture sys-
tem.  It puts only one value above others, cul-

Figure 4.5. Degraded forest is often a result of
excessive exploitation with little regards for the
overall integrity of the environment.
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cally important species are difficult to find in
production forest now. Based on Remote Sens-
ing data at the Ministry of Forestry, from 1997
to 1999 there had been excessive logging in
most production forest. Out of the total 46.7
million hectares of production forest, only 41%
remain intact; the medium to good logged-over
area was only 29%; and the rest (30%) is com-
pletely degraded. Over-exploitation of timber
and non-timber forest products has caused
some species to become endangered, as de-
scribed in Chapter 3.

Similar problems occur in Indonesian
waters, where some fish species have also be-
come endangered due to over-exploitation. For
example, exploitation of panaeids shrimp has
reached 60% of the maximum sustainable yield
level.

Illegal harvesting and trade
A clear example of this is illegal logging,

mainly in protected area as described in Box
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The One Million Hectares Peat Land Clear-

ing (Pembukaan Lahan Gambut or PLG) project

was established through the Presidential Instruc-

tion issued on June 5 1995, followed by Presi-

dential Decree No. 82 issued on December 26,

1995. Its main objective is to convert peatswamp

forest into rice fields to maintain the country’s

self-sufficiency in rice, achieved in 1984.

The PLG is located between Sampit and

towards the eastern upstream part of the Kapuas

River, South Barito and a small part of Palang-

karaya Regency. This is a swamp area domi-

nated by peat soil with the thickness of 0.5-2 m

and sulphate acid soil (Kartamihardja 2002). The

PLG had been implemented gradually since 1996

and about 30,000 hectares of rice fields were es-

tablished before it was completely stopped in

1999 as the wave of reform was beginning to

take effect (Kartamihardja 2002). The project also

brought in Javanese transmigrants to manage

the rice fields, which triggered new social im-

pacts. The PLG was launched without proper

prior environmental impact assessment and has

caused more negative than positive environmen-

tal and social impacts, as described briefly be-

low:

1. The irrigation/drainage channels were con-

structed by cutting across Kapuas and

Barito Rivers and their tributaries and by

removing peat layers. This resulted in the

formation of pyrite which is toxic to fish and

it lowers the pH value of the river water

(making it more acidic). It caused the mas-

sive death of the local fish population

(Kartamihardja 2002).

2. Clear cutting trees in the peatswamp forest

reduce the capacity of the top soil to ab-

sorb water, increasing the frequency of

floods during the rainy season. During the

dry season, the dry forests are more vul-

nerable to fire, and the peat swamp forest

fire in 1997 was a major contributor to the

haze. Some economically rare and pro-

Box 4.6

THE TRAGEDY OF ONE MILLION HECTARES PEAT LAND

tected timber species such as ramin

(Gonystylus spp.), jelutung (Dyera costu-

lata), kempas (Koompassia malaccensis),

ketiau (Ganua motlayana), and nyatoh

(Dichopsis elliptica) have become threat-

ened. In addition, the unique and globally

important black water ecosystem, with the

unique Manau tempahas fish (Calamus

manau) is also threatened.

3. A study on the impact of PLG on fishery in

Central Kalimantan (Kartamihardja and

Koeshendrajana 2001) shows that the peat

swamp forest clearing caused the beje and

tatah (traditional fishing techniques) to be-

come dry, resulting in a drastic decline of

fish yield.

The local community has lost part their in-

come from the collection of forest products such

as medicinal plants and wild game and the unique

plants used for making handicrafts. The project

also violated the spatial arrangement already

agreed among the traditional communities. Prior

to the project, they have had their own land use

zonation in which 3 km from the riverbank, which

is the fertile area, was for cultivation. The area

more than 3 km and up to 5 km from edge of the

river was the traditional forest owned commu-

nally and may be used on the basis of adat or

traditional agreement. With the implementation

of the PLG project, the agreement could no longer

be implemented.

The project left behind many other social

and environmental problems such as the uncer-

tain fate of the transmigrants after the project

caused disasters and was stopped, or the indig-

enous communities who lost their land. Mean-

while rehabilitation of the PLG area remains at

the level of discourse and is far from reality. Thus

the PLG case reflects the misdirection of a policy

in which a fragile ecosystem such as peatswamp

forest was converted without proper technical and

scientific consideration.
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tivate one or a few species, applying one
method. For example, timber has been given
more attention compared to other non-timber
forest products, despite the fact that non-tim-
ber products can be harvested and collected
with much less damage to forest cover. It also
brings more sustainable and varied benefits to
the surrounding communities. People consider
productive value as more important than the
social and ecological values of biodiversity.
Economically  valuable species have been ex-
cessively exploited. Meanwhile, those species
with poorly-understood economic values are
ignored and left to extinction without any cul-
tivation efforts. In the agricultural sector, only
one or  a few   rice cultivars  and horticultural
crops are cultivated, as described in Chapter
3. Similarly, in the intensive fish pond devel-
opment, only one or two species of shrimps
are cultivated. In reality, this monoculture ap-
proach in cultivation has led to imbalances,
which in turn threaten species existence, and
even cause erosion in genetic diversity.

Unequal distribution of benefits
So far, only a very small portion of the

Indonesian population enjoy the benefits from
the use of biodiversity, while the cost of its
degradation are borne by the majority of peo-
ple. For example, up to 1999, forest harvest-
ing and management have mostly been
awarded  to  private and state-owned compa-
nies (BUMN). Meanwhile, local and traditional
communities have increasingly lost their ac-
cess to  or control of these resources. Although
there are new regulations that attempt to im-
prove this situation, the fact remains that in-
equality in forest utilization prevails, mainly
to the loss of traditional communities. The
state, through it’s government, still has full
authority to determine to whom and how for-
est resource exploitation  rights are given and
even to define validity of traditional commu-
nity existence. In this case, traditional com-
munities  who have been managing their  for-
est in a sustainable manner over time  get the
least benefit but experience the most  serious
impacts of forest degradation in the form of
forest fire, soil erosion, and flood as well as
through the lost of their livelihood. As a re-
sult, many  traditional communities  are now
reluctant to sustainably manage their  forest,
because they feel that their efforts will only be
beneficial to outsiders.

In the agricultural sector, farmers’ effort
to preserve local varieties of cultivated plant
are  rarely appreciated and their work is  often
regarded as not up to the standards and crite-
ria of innovation (new, unique, stable and ho-
mogenous – further discussed in the Current
and Future Context section) to get  intellec-
tual  property rights protection.  In fact, local
varieties are precious germplasm for plant
breeding purposes (Mulyoprawiro pers.
comm.). In the marine and coastal sector, fish-
ermen do not get fair and proportional profit
compare to the middlemen  and owners of the
fishery fleet and trawls. This situation makes
local communities reluctant to manage biodi-
versity wisely because they do not enjoy its
maximum benefits.

Introduction of exotic species and varieties
As described in Chapter 3, the introduc-

tions of exotic species have often been done
with little consideration for their  ecological
aspect  and negative impacts on  local species.
Consequently their competition with local spe-
cies often led to the loss of the latter. Similarly,
high yielding crop  varieties (HYVs) have led
to reduction in the local rice varieties. In the
future,  such  introduction would be in the form
of genetically modified species, which will be
discussed separately in the later section.

One of the many ways exotic species are
introduced into Indonesian waters is through
the disposal of ballast water. This water often
contains various bacteria, viruses, algae,
polychaeta worms, fish larvae, and mollusks.
If these ‘hitch-hikers’ are  released into public
waters, they will influence the ecosystem balan-
ce. Another example is the introduction of the
very persistent Acacia nilotica which kills other
plant species and are now invading most of the
savanna of Baluran National Park in East Java.
It has been virtually impossible to control this
species  and none of the resident mammals in
this park eats its thorny twigs and leaves. The
population of wild-cow (Banteng), the mascot
of this park, has been declining as its feeding
ground is mostly covered by this bush.

The use of harmful technology
Certain technologies, techniques, and

equipment can have detrimental effects on  eco-
systems. For example, explosives, chemicals
and poisons as well as trawls are destructive
fishing methods. The level of damage to ma-
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rine and coastal ecosystem  is  often more seri-
ous than those caused by waves, as a 20 m wide
shrimp trawl  can  scour one square kilometer
sea  bottom in one hour. Intensive agricultural
technology, such as commonly used in the
green revolution (for rice) and blue revolution
(for shrimp farming) has changed the poly-
culture approach, which is rich in species and
cultivars, with a homogenous monoculture
approach.

Pollution
It occurs mainly in  fresh and marine wa-

ter bodies. Pollutant sources in sea water are
oil spill from boats or disposal of wastes from
inland industrial and domestic activities. Its
impact can be direct, affecting  various marine
biota, and killing certain species, or indirect,
whereby  its impact can only be identified in
humans and other living beings only several
years later. For example, since 1981, waste wa-
ter from intensive and semi-intensive shrimp
ponds has been directly released into northern
coast of Java waters. However, its impact was
only felt later in the 1990s when the water
quality in the area declined and consumption
of fish from the polluted waters became  detri-
mental to people’s health.

Failure to value natural resources
Indonesian natural resource has not been

appropriately valued according to its various
importance; in other words, it has been re-
garded as cheap and undervalued commodity.

This is reflected in the very little or almost no
fine and taxing system for polluters and those
who   the environment nor is there incentive
for conservation and sustainable use of re-
sources. In reality, natural resource destruction
brings great losses. For example, it is estimated
that the economic loss of destructive fishing
activity using explosives will reach US$ 570
million in the next 20 years, and the annual
loss  due to the use of poisonous substances
for fishing is estimated to reach US$ 46 mil-
lion (Burke et al. 2002). Similarly,  conserva-
tion effort is often considered as a  cost to de-
velopment, although its long-term benefits,
even from the monetary aspect only, can be
more  sustainable  as discussed in Chapter 2.

Population pressure, poverty, and greed
Indonesia is the fourth densely-populated

country in the world, with total population of
203 million people in 2000; with a growth rate
of 1.2% in 2000-2005. The high population
number with  low quality of human resource
is a burden and can be a serious threat for
biodiversity conservation (MoE 2002). Moreo-
ver, about 60% or 140 million  Indonesians  live
in coastal areas and their livelihoods depend
on marine and coastal biodiversity (Dahuri
2000). This heavy burden will bring more se-
rious threat  to  marine and coastal resources.
Similarly, since the most severe poverty exists
in rural areas, the pressure on natural resources
would also be serious, particularly if the cur-
rent development pattern continues. However,

Figure 4.6. Forest fires causing a change in local, regional and global climate.
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the level of destruction on biodiversity as a
direct result of poverty  is  smaller compared
to that of the greed of  a few  people exploiting
natural resources only for  economic profit.
This  greed has led  excessive fishing in some
coastal areas, excessive logging, both legal and
illegal, the smuggling of protected flora and
fauna, and natural habitat  conversion in the
name of economic development.

Climate change
The global climate change resulting from,

among others, warming of the world’s climate
has an impact on the hydrological system of
the Earth. This in turn influences the struc-
ture and functions of natural ecosystems and,
human lives. During the last decade the  glo-
bal warming has had an impact on agriculture,
food security, human health and settlement,
their living environment, including water re-
sources  and  biodiversity. The obvious impact
that can be seen recently is the more frequent
flood and long dry seasons in many parts of
the world, including Indonesia. The serious
forest fire that happened in 1997/1998 was
caused mainly by human activities, but was
aggravated  by the change in climate in the form
of a prolonged drought. There has not been
much research on the direct impact of climate
change on biodiversity, but it is suspected to
be  significant.

Structural factors
There are two underlying causes or struc-

tural problems in the management of biodiver-
sity in Indonesia. First is the development para-
digm adopted by the government in the 1970-
1990s era, which had not accommodated the
importance of sustainable management of
biodiversity. The government viewed biodiver-
sity as valuable resources to be liquidated  in or-
der to earn foreign exchange, accelerate economic
growth and diversify the economic base
(Deuvergne in Sunderlin and Resosudarmo
1997).  In other words,  biodiversity utilization
was based on the principle of total  exploitation,
quick exploitation and sell raw materials. There-
fore, the rate of biodiversity degradation and ex-
tinction has been increasing as the economy
grows. Secondly, good governance, characterized
by a clean and accountable, representative and
democratic  government  has as yet  to be  estab-
lished (MoE 2002). These two structural prob-
lems have triggered the  following problems:

Exploitative, centralistic, sectoral and non-
participatory policy

The economic growth paradigm   has  led
to  centralized development and control over
natural resources on the part of the govern-
ment (Barber 1996). This centralistic approach,
as formulated by stakeholders during the
Natural Resource Management National Con-
ference in 2000, is characterized by a disregard
for the importance of sustainable biodiversity
management, as demonstrated by:
1. State’s right to dominate natural re-

sources management. This domination
was required to boost large scale commer-
cial business and facilitate natural resource
liquidation process. This was done by ig-
noring people’s rights to manage the re-
sources. Natural resource management
became a closed and non-transparent
process as it excluded community from
decision-making mechanism (MoE 1997).

2. Economic growth and sector based ap-
proaches. The economic growth orienta-
tion has hampered a more integrated plan-
ning because each sector has to  compete
to earn foreign exchange fast. In practice,
each sector will disregard policies or regu-
lations of other sectors that may hamper
them to achieve their  economic growth
target. This made  inter-sectoral coordi-
nation in resource management a difficult
processs (MoE 2002), especially as the
institution charged with coordination
function, the MoE,  is  considered weaker
than  other ministries. Two important ex-
amples on conflict between the economic
and conservation interests are  the policy
to convert  peatswamps into rice fields
which ended in a big failure; the other is
the conflict between mining and conser-
vation activities  in protected areas, as de-
scribed in Boxes  4.6 and 4.7.

3. Inefficient management of natural re-
sources. This is due to uncertainty and
overlapping of rights and authorities over
natural resources. This is compounded by
inconsistency between various legal in-
struments that cause high economic cost
in the management and trigger short-term
economic rent-seeking behavior.

4. The use of extra judicial forces in con-
flict management. The centralistic and
sector-based approach in resource man-
agement that disregards community  rights
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Exploitation of mineral resources is one of

the sources of state income, which amounted to

Rp. 2.4 trillion in 1999. Income from mining activi-

ties contributed 5% to Indonesia’s total export and

2.8% of the GDP (Price Waterhouse Coopers

2001). In the current crisis, the government is giv-

ing more incentives to mining companies in order

to increase the state income.

However, mining is an extractive activity that

frequently has negative impacts on the environ-

ment and its biodiversity, particularly if conducted

in protected and conservation areas. Mining area

in Indonesia is 84,038,415 hectares (Ministry of

Energy and Mineral Resources 2000), about

11,038,415 hectares of which are located in the

protected and conservation areas (FWI and

KEHATI 2000).

Other sources reported that the MEMR had

given permit to 22 mining companies to operate

forest areas amounting to 11,441,852 hectares in

Sumatra, Kalimantan, Java, Sulawesi, Nusa

Tenggara, Maluku and Papua (Sinar Harapan

2002).

On the one hand, through government regu-

lation No. 28/1985 on Forest Protection and Presi-

dential Decree No. 32/1990 on the Management

of Protected Areas, the government prohibits cul-

tivation and exploitation activities within protected

areas. But according to a joint decree between

the Minister of Mining and the Forestry Minister

No. 969 K/08/MPE/1989 on Guidelines for Min-

ing and Energy Activities in Forest Areas states

that mining activities may be conducted in Nature

Reserves and even in areas to be designated for

national park. This joint decree is still effective now.

It clearly shows there is dualism of government

policies. On the one hand the government devel-

ops a policy to designate certain areas for con-

servation purposes. On the other hand, it provides

an opportunity to exploit conservation area for

commercial purposes.

Furthermore, Acts No. 5/1990 (KSHDE)

clearly prohibits cultivation (production) activities

within nature reserves and national park areas as

these will transform ecosystem integrity. This law

should be treated as the highest in the legal hier-

archy to be complied with (Sembiring 1998). Act

No.41/1999 on Forestry also has firm provisions

Box 4.7

MINING IN FOREST AREAS: POLICY DUALISM

on banning open pit mining in protected forest

areas. Nevertheless within this same regulation

there is a special clause that permits mining ac-

tivities as long as members of the House approve

it. Such a dualism in government policy often

causes a conflict of interest and controversies.

There was much debate on this issue and finally

for the sake of increasing economic growth the

government decided that mining activities may be

continued in selected areas after a special team

of officials from the Ministry of Forestry and Com-

mission III in the House of Representatives

approved these activities, while others must be

terminated.

In a meeting between five ministries early

July 2002, Coordinator Minister for Economy,

Dorodjatun Kuncoro Jakti pointed out that since

the 22 mining companies stopped production be-

cause of regulation No. 41/1999, the state has

lost as much as US$ 11.5 billion in revenue. In

addition, the government might have to face an

international law suit because of non-compliance

as regulation No. 41/1999 was issued after Indo-

nesia has signed contracts with some mining com-

panies. There is, however, a clause in each min-

ing contract and also in any other contracts bet-

ween government and mining companies of force

majeur point, which gives a right to the govern-

ment to take action to save critical forests. In other

words, mining contract can be terminated if the

government sees it as necessary to save forests

(Media Indonesia 2002).

Considering that forest degradation in Indo-

nesia is very serious (an annual rate of deforesta-

tion of 2 million hectares), while the majority of

forests in good condition are only in conservation

areas, mining in conservation areas are a major

threat to biodiversity of natural forests. The gov-

ernment and all components of the nation need

to formulate clear policies to solve the controver-

sies surrounding mining and forest management,

to resolve overlapping of areas, and to recalcu-

late the costs and benefits from mining activities

compared to those obtained from conserving the

natural forest. International communities must also

be committed to helping Indonesia since they also

enjoy the benefits arising from conservation ar-

eas with global importance.
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and participation, has led to inequitability
and conflicts. The source of conflict is gen-
erally unequal access and control over natu-
ral resources, and decision-making process
on the use of resources (LATIN 2001). In
the past, the government often used exces-
sive security approaches in handling exist-
ing conflicts  over natural resource manage-
ment. The military involvement as an extra
judicial institution, which  then expanded
into military financing, has hampered efforts
to democratize resource management. This
security approach was often abused to pro-
tect violation of conservation regulations as
in the case of illegal logging described in
Box 4.5.

5. Lack of mechanism for community par-
ticipation. Government policy on bio-
diversity management often has little con-
sideration for  the role of community in
using and conserving biodiversity, and
there was a tendency to marginalize them.
This is evident from the lack of official
recognition for traditional community’s
rights over natural resources and the lack
of legal protection for their traditional
wisdom in biodiversity management. In
addition, the opinions of experts, views
of NGOs  and others  outside the govern-
ment circle have not been fully adopted.
This is also true in the case of policy for-
mulation in the legislative body.

Weak institutional arrangement
A strong and effective biodiversity man-

agement system virtually does not exist in In-
donesia. Consequently, the planning, imple-
mentation and supervision of sustainable
biodiversity management are poorly integrated.
The management of biodiversity is undertaken
by various institutions. The MoE is the national
focal point to implement the CBD and is sup-
posed to  coordinate  other various institutions,
but it has no  clear legal authority.  The MoA is
responsible for the conservation and use of
agricultural genetic resources; MoF is respon-
sible for the management of protected areas
while the MMF is responsible for coastal and
marine resources conservation and utilization.
Meanwhile, LIPI and the Ministry of Research
and Technology (MRT) and  research institu-
tions within the MoA conduct  researches re-
lated to biodiversity.

Basically, the coordination and integration
of programs among these various management

agencies is  very poor.  One of the reasons  for
this is the lack of strong and legitimate national
direction to be used as the basis for sectoral
planning. As a result, decisions made are often
not comprehensive, and sometimes the policy
of one sector can contradict the decision of
another’s. The lack of institutional capacity
also influences the ability to implement the
country’s  obligations as signatories of various
international conventions such as CBD, Ramsar
Convention and CITES.

Weak legal system and  law enforcement
Achieving sustainable biodiversity man-

agement is difficult because of poor legal sys-
tem and instruments. Law enforcement insti-
tutions often lack the understanding of the le-
gal matters related to biodiversity, as reflected,
for instance, in the rampant illegal trade of flora
and fauna. In some cases, law enforcement
personnel themselves are  involved in violat-
ing the regulations. Box 4.5 on illegal logging
describes the effect of poor law enforcement
in Indonesia. The lack of independent and
weak judicial system has also hampered law
enforcement. Limited funding, inadequate hu-
man resources and infrastructure to support it
aggravate this situation.

Given the lack of public participation
during policy formulation, communities are
often not aware of the existence of certain regu-
lations and hence their lack of participation in
their enforcement. Furthermore, sometimes
regional government officials are not aware of
or do not heed policies made at the national
level. Finally,  many state policies do not con-
form with existing traditional (adat) laws of
certain communities and therefore are difficult
for those communities to accept them.

Inadequate research, information system and
human resources

Because the current development para-
digm adopted by the government leads to em-
phasis on  economic growth through  raw ma-
terial exploitation, very little attention has been
paid to the importance of applied research  re-
lated to  sustainable management of biodiver-
sity and the development of  relevant  infor-
mation system, as illustrated below.

As described in Chapter 3 data  on coastal,
marine and  small island ecosystems as well as
wetlands are inadequate, both in terms of quan-
tity and quality. In most cases, very limited data
are available on the carrying capacity of a given
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area in providing natural resources and environ-
mental services, projection of demands of cer-
tain resources and in controlling pollution. The
existing data are often out of date and no longer
describe the accurate situation in the field.

In the forestry sector, relatively more data
are available. Many research and survey reports
have been published, although they are not
available for public use because they are often
not in  “ready to use” and “user friendly” forms.
One example is, the Center for Information on
Nature Conservation at the Directorate of For-
est and Nature Conservation, MoF  that  man-
ages data on conservation areas in Indonesia.

One of the major problems faced by Indo-
nesia is the lack of basic and strategic research
on biodiversity. Basic researches are required to
identify the potentials, distribution, abundance,
uses of  and threats on biodiversity, particularly
for the  indigenous and endemic species of fauna
and flora. This information is needed as the ba-
sis for effective and efficient planning and im-
plementation of biodiversity management.

Effective maintenance of specimen collec-
tion is another problem. For example, Her-
barium Bogoriense’s botanical collection is
three times larger than any other collections
in Southeast Asia, but it is threatened by lack
of storage facility and funding as well as  lim-
ited  skilled human resource. The public’s ac-
cess to its established database is also  limited.
The whole collection in the Research Center
for Biology (including the Herbarium Bo-
goriense) needs an annual budget of about
US$100,000 but the budget provided by the
government is far from adequate.

The  botanical  collection has a very high
value for herbal medicine  industry, however,
only foreign pharmaceutical companies have
been using the services provided by the Re-
search Center for Biology to develop their prod-
uct. This research center can actually charge a
fee for research, plant identification and the
use of its collection to generate income for their
activities (Putterman 1999).

A similar situation is faced by the agricul-
tural germplasm collection. Inadequate data
management system makes information ex-
change difficult, leading to duplication of work
and storage and inefficient use of funds. Al-
though the Research Agency for Agriculture
Biotechnology and Genetic Resources  has pio-
neered the establishment of food crops
germplasm data management system, overlap
with other agencies might still be happening.

In terms of human resources, sustainable
biodiversity management needs various experts
on, among others, taxonomy, agricultural prod-
uct management and development, conserva-
tion, ethnobotany, and natural resource eco-
nomics. But such experts are inadequate in
Indonesia, particularly,  within the government
institutions.  For instance, in a research insti-
tution, there may  only be about  15 research-
ers with germplasm expertise and only two of
them hold doctorate degree. In other research
institutes, the number may even be smaller.
Information on the number and distribution
of skilled human resource in other sectors is
not available.

It should be noted that human resources
having skills for negotiations at the interna-
tional level is also inadequate.  Indonesia is a
party to various international conventions but
its interests have not been much represented
in the decisions taken at the meetings of  those
conventions. Apart from the language problem
(since all negotiations are conducted in Eng-
lish), negotiating skills and analysis of global
issues that have national implications are poor.
To that end,  the coordination between the
national focal point for the relevant conven-
tions (MoE for the CBD, MoF for  CITES) and
the Ministry of Foreign Afffairs has also been
weak; as a result  officials  came to negotiation
meetings with little technical preparation and
inadequate negotiating skills.

The weaknesses identified above have led
to the mismanagement of biodiversity in In-
donesia. This is very unfortunate since
biodiversity is one of the foundations to achieve
the welfare of Indonesian people and it may
be one of the building blocks to solve some, if
not many, of the current problems faced by the
country.

THE PRESENT AND FUTURE
CONTEXT

The ongoing biodiversity crisis must be
addressed immediately by reversing the mis-
management that has happened so far. This is
very crucial as the remaining and unique
biodiversity puts Indonesia in a strategic bar-
gaining position in the global arena. Given its
rich biological resources, this country still has
great potentials to  become a major source of
the world’s food, source of raw materials for
medicine, and carbon sink and tourist desti-
nation (Sukara 2002).
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To achieve the objectives of sustainable
management of biodiversity,  the existing and
potential  constraints and opportunities  faced
by the country must be identified. In this way,
the constraints can be managed and the op-
portunities may be developed to the optimum.

In the context of these changes, there are
four important issues, i.e. economic crisis and
reform process, decentralization, globalization,
and the political trends and good governance.

The economic crisis and reform process
In 1997, Indonesia faced severe financial

crisis when the exchange rate of rupiah towards
the US dollar was reduced to almost a quarter
of its previous value. The crisis then soon led
to economic, social and political crises. In the
same year, Indonesia faced the worst environ-
mental crisis, the worst forest and land fires in
the last 20 years. Various natural disasters such
as floods and landslides then followed in the
last two to three years.

In 2001 the total government debt was
equivalent to 93.2% of the GNP (40% and
44.2% for foreign debt and private sector debt,
respectively). Meanwhile total government
expenditure for development was only 4.4%
of the GNP in the same year (compared to 6.2%
in 1999 and 2.8% in 2000).  Thus many devel-
opment sectors compete with each other to
gain access to this meager budget allocation,
mostly to finance short-term and urgent pro-
grams such as poverty alleviation. Before the
crisis, budget allocated for environment man-
agement was already very small, which means

that the economic crisis have further reduced
the  government’s ability to provide funding
for environmental management. Should this
trend continue, it would be very difficult for
the government to allocate its state budget for
IBSAP implementation. On the other hand,
some donor countries demand environmental
protection and management as conditionalities
for their loan packages. Experience shows that
to date the Indonesian government has not
been successful in fulfilling these requirements.

The impact of the economic crisis on
biodiversity is most easily seen  in the forestry
sector. A research by Sunderlin (2002) in 1999
indicated  the following: 1) the economic con-
dition of one-third of communities living
around forest areas was worse; 2) illegal log-
ging became more rampant, even though it is
acknowledged that this practice had been go-
ing on even before the crisis. On the other hand,
the reform era has led to many policy changes
in the forestry sector although some feel that
the desired changes have not been achieved fully.

But the crisis also brought  opportunities
for change. First, the crisis can be treated as a
“warning” that the development currently pur-
sued by the government is not sustainable and
its direction should therefore be reversed. How-
ever such an opportunity has not been fully
understood or harnessed either by the govern-
ment or the non-governmental organizations.
Furthermore, the economic crisis provided the
grounds for reforms, giving way to the democ-
ratization process. Although it is still at its ini-
tial stage, people can now voice their concerns
and aspirations; a transparent and open mecha-
nism as well as changes in policy and reforms
towards good governance has began. This tran-
sition is not smooth, nonetheles it provides
some opportunities for improvement in the
future, if it is managed well.

Decentralization and regional autonomy
The above-mentioned reforms also en-

couraged decentralization of government that
takes place at a full speed and at a large scale
(World Bank 2001a). Decentralization and re-
gional autonomy are the landmark of good
governance in the post-New Order era of In-
donesia, as an antithesis of the centralistic de-
velopment process and approach before the
reform era.

There are two important Laws related to
decentralization, namely Law No. 22/1999 on
Regional Government and Law No. 25/1999

Figure 4.7. Environmental crisis leads to environmental
disasters such as more frequent flood and landslides.

(D
oc

. I
C

R
A

F
)



69

Biodiversity Crisis in Indonesia

on Fiscal Balance between Central and Re-
gional Governments. The devolution of most
authority on decision-making, financial man-
agement and governmental affair to the regency
and city levels and the elimination of  hierar-
chic relationship between the provincial and
district levels of government provide an op-
portunity to improve efficiency in sustainable
resource management and to implement good
governance. This devolution is characterized
by improvement in consensus building ca-
pacity, public participation in decision-making
and accountability of government. However,
this must also be followed by substantial
changes in the attitude of individual govern-
ment officials and their institutions. If not, the
newly empowered and autonomous units of
government with limited technical capacity
will just aggravate the existing biological re-
source degradation. This is especially true
when local governments use biodiversity in
their areas only as sources of regional govern-
ment revenue (World Bank 2001b).

In fact, that is the trend in managing
natural resources since the decentralization
era began. The  autonomy in natural resource
management has in fact created new vertical
and horizontal conflicts,  instead of resolving
existing conflicts. In fact, decentralization has
not been able to improve efficiency in resource
management, instead it has increased eco-
nomic cost due to increasing transaction costs
in the form of various new charges s and
retributions (Forestry Dept., Bogor Agricul-
tural University 2002).

During the IBSAP Regional workshop in
Papua, the participants stated their concerns
that the Special Autonomy status for Papua can
become a threat to conservation effort if deci-
sion makers are not aware of the implications
of sustainable natural resource management.
Regional development policy might be directed
towards increasing regional income from natu-
ral resources exploitation instead of the long-
term benefits of development by applying the
principles of sustainable management. In es-
sence very little has changed since decentrali-
zation era began.

On the other hand, decentralization can
provide a great opportunity for the implemen-
tation of pure genuine community-based
biodiversity management. Act No. 22/1999 on
Regional Government provides an  opportu-
nity to empower village level democracy

through village council and village head elec-
tions without any influence from higher level
of governments. There is even a possibility to
redefine boundaries  of the villages in order to
revive traditional or adat villages (Bennet
2001). If and when the village governance can
be revived, then there may be a possibility to
formulate policy and institutions for natural
resources management at the lowest level, in
this case the village, with greater and more
genuine  participation from community mem-
bers. There is also an opportunity to revive tra-
ditional wisdom and adat institutions or to
develop new local institutions that will have
authority to regulate the management and use
of natural resources, including  biodiversity.
Unfortunately these opportunities have not
been discussed extensively and therefore,  im-
plementing them is  yet a  very difficult task.

Globalization
Globalization provides opportunities and

challenges for sustainable development (Plan
of Action, WSSD 2002), including the man-
agement of biodiversity. There are two impor-
tant components of globalization that are
linked to biodiversity management. The first
is the global/international policies that influ-
ence biodiversity management at the national
and local levels; the other is the globalization
of biodiversity business supported by the glo-
balization of technologies in biology.  Both are
inter-related as described in the following sec-
tions.

Policy globalization
There are several international/global

agreements and policies related to biodiversity.
In general, the agreements among the UN
member countries are related to sustainable
biodiversity management, and these are usu-
ally implemented through a restriction or regu-
lation on the use and transfer of technology as
well as through collaboration in conservation
activities. Agreements under the World Trade
Organization  (WTO), on the other hand, are
related to trade regulations.

1. CBD and WSSD
The main agreement on biodiversity is the

UN Convention on Biological Diversity (CBD)
as described in Box 4.1 and  its derivative i.e.
The Cartagena Protocol on Biosafety, adopted
in January 2000. The Protocol regulates the
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biosafety of the handling and  trans-boundary
movement of genetically modified7  organisms
(GMO) released into the environment, which
may have adverse impacts on, with its ponten-
tial detrimental, on biodiversity,  and  consid-
eration for human health. This Protocol, al-
though considered weak by some activists and
developing countries, is the only international
agreement that regulates the use of genetically-
modified organisms.

The Cartagena Protocol internationally
acknowledges that the release of GMO must
be treated differently from organisms which
have not been manipulated at the genetic level.
Some essential components of this protocol are
the precautionary approach, public participa-
tion and access to information, the importance
of risk analysis and management and provi-
sion of advanced informed agreement. Indo-
nesia has signed this protocol and is in the pro-
cess of ratifying it.

A new agreement on biodiversity is pre-
sented in the Plan of Implementation, World
Summit on Sustainable Development (WSSD).
Chapter IV, point 42 emphasizes on biodi-
versity management plan for the next ten years.
Important components include reduction of
the rate of biodiversity loss by 2010, negotia-
tion of international regimes to increase and
guarantee equitable distribution of benefits
from the use of genetic resources, completion
of the negotiations on Intellectual Property
Rights (IPR), Genetic Resource and traditional
knowledge and Folklore within WIPO, and the
discussion of the relationship between the CBD
and TRIPS (Trade Related Aspects of Intellec-
tual Property Rights).

The CBD and WSSD agreements provide
many opportunities for biodiversity manage-
ment at the national level.  Firstly, because
these are international agreements, a signifi-
cant amount of funding is made available
through the Global Environment Facility
(GEF) for the implementation of the CBD in
developing countries. This can become one of
the sources of funding for Indonesia. For ex-
ample, the publication of IBSAP documents is
made possible through a grant from the GEF.
Secondly, through international agreements,
Indonesia may be able to protect its national
resources from some global threats.  For in-
stance, through the Cartagena Protocol, the

government can prevent negative impacts of
the release of transgenic (genetically modified)
plants. Furthermore, the government can for-
mulate regulations on traditional knowledge
protection in accordance to article 8 (j) of the
CBD. These opportunities, however, have not
been  fully explored and harnessed.

2. The International Treaty on Plant Ge-
netic Resources for Food and Agriculture
(ITPGRFA)
ITPGRFA was adopted  under FAO in the

middle of 2002. Its main objectives are to con-
serve plant genetic resources for food and ag-
riculture (PGRFA) as the basis for food secu-
rity, and to encourage sustainable utilization
and equitable distribution of benefits from their
use in sustainable agriculture, in harmony with
the CBD. Some its components are multilat-
eral arrangements for the access to and shar-
ing of benefits arising from the use of plant
genetic resources and their collection at inter-
national agricultural research centers, regula-
tion on farmers’ rights, and institutional and
funding arrangements. Another important
component of this treaty is  its mandate to for-
mulate a global action plan for conservation
and sustainable utilization of PGRFA as
adopted in a meeting of FAO member coun-
tries in 1996; this action plan was also the
embryo of ITPGRFA. Another mandate of this
treaty is  to develop a global information sys-
tem on PGRFA to facilitate exchange of infor-
mation  related to the conservation and utili-
zation of  PGRFA.

Indonesia has not ratified this treaty, so it is
imperative that the government first analyzes the
costs and benefits of ratifying it, and how to maxi-
mize the benefits and minimize potential losses.

3. TRIPS
The Trade-Related Aspects of Intellectual

Property Rights (TRIPS) is one the agreements
under WTO.  TRIPS have some implications
for biodiversity management. Two of the most
important are the opportunity to apply and get
patent rights on living organisms and the pos-
sible impacts on the rights of community over
their traditional knowledge and ownership of
biodiversity.

Article 27.3 (b) of TRIPS provides an  op-
portunity for patenting of microorganisms.  The

7   The protocol actually uses the term living modified organisms (LMO), further discussion on genetic engineering and
genetically modified organisms is provided in the section of Globalization of Biodiversity Business.
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same article stipulates that new plant varieties
must be protected through an effective sui
generis system. Furthermore, TRIPS stipulates
that the patent holders must be individuals or
legal entity such as business company, but there
is no regulation to protect communal innova-
tion or community intellectual property.

Indonesia has ratified WTO through  Act
No. 74/1994 and then made some changes in
the national  IPR regulations. Accordingly, In-
donesia revised Act No. 6/1989 on Patent
through Act No. 13/1997 on Revision of Act
No. 6 and then through Act No. 14/2000 on
Patent. In addition, the House of Representa-
tives (DPR) has also passed Act No. 29/2000
on Plant Variety Protection (PVP) which the
government adopts as sui generis system. These
two Acts were formulated to conform as much
as possible with the TRIPS provisions.

Acts No. 14/2000 and No. 29/2000 raised
some controversies among various parties, that
can be grouped into two categories of opin-
ions.  The first group, comprised of research-
ers in biodiversity, some governmental insti-
tutions and NGOs who predicted that  patent
rights over biological materials/biodiversity,
and the  PVP law  will have the following  po-
tential impacts:
• It may lead to monopoly of biodiversity

control together with the associated
knowledge, because patents are  issued to
companies, although local communities
are in fact the real custodian of biodi-
versity.

• It might eliminate or weaken  the intel-
lectual property and innovation of  tradi-
tional and local communities, as TRIPS
does not recognize the knowledge devel-
oped communally.

• Patent on biological materials may poten-
tially lead to  bio-piracy in Indonesia.

• It may negate farmers’ rights over seeds,
among others, because local varieties de-
veloped by local community are control-
led  by the state.

• It will reduce the opportunity for agro-
nomic researches to develop new plant va-
rieties or livestock at national research
institutions.

• Its implementation maybe contradictory
to  the CBD, therefore at the international
level, both in the UN and in WTO, there
is ongoing talks to conduct a study on re-
lationship between the two international
treaties.

Moreover, this first group criticized the
process of formulating the two Acts as  non-
participatory and without public dialog. Fi-
nally, they questioned whether the  implemen-
tation  patent rights over biological materials
is in line with the morality, ethics, culture, and
the social-economy  of the Indonesian society
(Jhamtani and Hanim 2002).

The second group comprised of other sci-
entists, some government institutions and busi-
ness people, who stated that the two Acts are
appropriate and they will have potential posi-
tive impacts as follow:
1. It will accelerate the transfer of techno-

logy and investment in the country.
2. It  will save national biodiversity heritage

because IPR protection would prevent
outsiders to patent Indonesia’s  genetic
resources.

3. It will boost research on biodiversity because
there will be better  protection for Indone-
sian researchers and breeders. They also
stated that it was important to comply with
international agreements such as TRIPS to
avoid trade sanction by other countries.
The second group also stated that the PVP

Law would encourage the private sector to be
more involved in agricultural development.
This law has a ‘safety mechanism’ by which no
protection will be given to new varieties of or-
ganism that violate the existing laws, public
order, morality, religious norms that might
endanger the environment. Similarly local va-
rieties are controlled by state so as to protect
farmers and give compensation to local com-
munities. The state must also conserve and
register local varieties. This group said that the
laws respect farmers’ rights because they will
be allowed to store and use seeds for their own
use, or exchange them among farmers.

Both opinions should have been discussed
before the government and the DPR ratified
the laws. Such a controversy also occurs at the
international level, and therefore the govern-
ment and DPR should have delayed passing
those laws. The most important step is to study
the impact of TRIPS on biodiversity and tradi-
tional knowledge so that the potential prob-
lems can be anticipated in the future (Jhamtani
and Hanim 2002).

Globalization of biodiversity business
The 21st century is said to be the era of

biology and the business that will thrive is re-
lated to life sciences in which with living or-
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ganisms are as the raw materials and modern
biotechnology will dominate. Bio-economy
(biological-matter-based business) and bio-
informatics (the combination of biology and
informatics) will dominate global economy.
Biological resources will be very precious,
mainly  genes and chemical extracts from bio-
logical materials. Just a drop of  biological ex-
tract (in micro-litter scale) may be valued
thousands of  dollars. The extract can be sold
as raw materials for gene therapy, modern phar-
maceutical industry, etc. Biological resources
will become the green-gold of the 21st century
(Sukara 2002).

As a result, biodiversity is not only a local
or national environmental issue but has become
a global issue. Therefore, globalization will cer-
tainly influence policies on the ownership, con-
servation and use of biological materials,  par-
ticularly in relation to the trends in privatiza-
tion and trade liberalization (Jhamtani 2002).

Two important aspects of the globaliza-
tion of business in  biodiversity will be elabo-
rated. First is the commercialization of biologi-
cal materials, in their natural forms, extracted
or modified. Second, is the issue of biopros-
pecting and biopiracy.

1. Commercialization of biological materials
In the 21st century, the world market will

sell more products and services related to bio-
logical materials. Among others, transgenic
crops  are already in distribution, and may
soon be followed transgenic livestock. In ad-
dition, gene therapy or human organs through
xenotransplantation are now being developed
at an advanced stage. Biological weapons may
also have been manufactured and might  be
traded soon. Moreover, mammal cloning has
been successful, while  human cloning is in its
final development stage with all the associated
controversies (Jhamtani 2002).

The commercialization of transgenic crops
is an important issue in  relation to sustainable
management of biodiversity. In 2001, the area
planted with transgenic crops was  52.6 million
hectares, or an increase of 19% compared to 2000
(James 2001). The sale of major  main transgenic
seeds were US$ 1550 million for soybean, US$
765 million for corn and US$ 1110 million for
cotton (The Economist, in Nugroho 2002).

Transgenic plant commercialization in In-
donesia started in 2001 with the planting of
transgenic cotton (bt cotton – cotton seeds in-
serted with genes of  Bacillus thuringiensis, to

make the plants resistant to certain  insect pest)
in seven districts of South Sulawesi. Other
transgenic crops are either waiting to be re-
leased, in field trial stage or still in develop-
ment stage.

Opinions differ on  transgenic crop com-
mercialization. On  one side, NGOs and some
scientists suggest that the release of transgenic
crops must be conducted with precautions be-
cause there are concerns about  their environ-
mental and social impacts. One  concern is the
possibility of gene transfer from transgenic crop
to its related  species. This process is known as
biological pollution and it might have an im-
pact on biodiversity. Biological  pollution that
occurs in the center of  diversity  or center of
origin of certain plants such as Indonesia, might
increase the possibility of  genetic erosion. An-
other concern is the displacement of local vari-
eties by transgenic crops, which might increase
the rate of biodiversity loss. Finally, NGOs ar-
gue that the benefit and risk of transgenic crops
have not been adequately analyzed and there-
fore the environmental safety of these crops can-
not be established as yet (Jhamtani 2002).
Several NGOs  formed a coalition and filed a
law suit at the State Administrative Court
against the Ministry of Agriculture  for issuing
the decree to release the transgenic cotton in
South Sulawesi. They said that the MoA made
its decision without adequate analysis on ben-
efits and risks, and  without risk management
procedure or  environmental impact assessment.
The legal battle was won by MoA, but the  con-
troversy continues.

Some researchers and government insti-
tutions, on the other hand, believe that
transgenic crop development is required to
improve agricultural productivity and increase
food production. They said that there is no
evidence that the transgenic crops have adverse
impact on the environment. Some transgenic
crops  that are modified to be able to resist pests
infact reduce pesticide applications and  reduce
environmental pollution. In addition, trans-
genic crops will improve farmers’ income be-
cause the production cost is lower and the
yields are higher (Mardiana 2002).

An initiative to resolve the controversy
was taken by formulating  a government regu-
lation on Biosafety and food Safety of geneti-
cally modified crops and products. In 1999, a
joint-decree of the MoA, MoF, Ministry of
Health and the State Ministry for Food and
Horticulture was issued to regulate  genetically
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modified agricultural products. This decree
was, however, considered inadequate in regu-
lating all aspects of genetically modified prod-
ucts as mandated by the  CBD (Article 8 point
g and Article 19 (1) and (3) on the safety of
modern biotechnology). Under these articles,
each member state is required to formulate and
implement laws and regulations on biosafety,
including the food and animal feed safety. Con-
sequently, the MoE together with the MoA and
other relevant institutions had prepared a draft
regulation on biosafety and food safety which
include among others arrangement for the type,
requirements, research and development of
genetically modified products, the import of
GMO, the study, release and distribution of
GMO, institutional arrangement and sanctions
for its violations. The draft is still being dis-
cussed in interdepartmental meetings.

As with TRIPS, the controversy over
transgenic crop commercialization also takes
place at the international level. But the adop-
tion of the Cartagena Protocol on Biological
Safety, under the CBD, is a proof that the inter-
national community wants the commerciali-
zation of GMO to be regulated to guarantee
safety and for the conservation of biodiversity.

One of the supporting pillars of bio-
economy is TRIPS which paves the way for
patenting of life forms. In 2001, 150 patents
on human genes were granted in the USA,
while another 2500 applications are still being
processed. Around 600 patents on plants have
been awarded including nutmeg, rubber and
cacao (which have high economic value for
Indonesia).  Patents have been granted for bio-
logical materials such as plant extract, gene or
formula, DNA of Iceland population, GMO
products and process, and cloned organisms
(Ho, in Jhamtani and Hanim 2002).

Advances in biological science and tech-
nology, particularly genome mapping, have also
supported the development of genetic resource
business. Currently virtually the entire human
genome has been mapped, and is expected to
be a resource for gene therapy development.
In addition, the rice genome mapping is almost
finished while banana genome mapping is still
in process.  Multi-national companies (MNCs)
in developed countries have done most of these
mapping, while developing countries are left
far behind.

This trend has both positive and negative
impacts. On the one hand, Indonesia as a coun-
try rich in biodiversity can gain advantages by
developing its genetic resources. On the other
hand, the lack of technology and capability will
make it difficult for Indonesia to compete in
the international market.

Furthermore, there is an argument that
trade in genetic resources is leading to
commodification and privatization of life; life
has been changed from something sacred and
belonging to nature into tradeable commodity
and owned by individuals/commercial compa-
nies. This will lead to the deliberate extinction
of organisms, which are considered to have low
or no economic value,  which in turn will lead
to loss  of biodiversity.

2.  Bio-prospecting  and bio-piracy
Given the very high value of biological

resources, many parties are interested in bio-
prospecting   biological  materials  in the same
manner as mining oil or harvesting timber.
Most of the bio-prospectors are MNCs, al-
though others are also involved, such as uni-
versities or government institutions.

Many developing countries that are rich
in biological materials are not prepared to ad-
dress the associated legal, economic and so-
cial issues. Indonesia, for example, has no regu-
lation on bio-prospecting. The existing policy,
namely Presidential Decree No. 100/1993 on
Research Protocols for Foreign Researchers
only regulates general researches conducted by
foreign researchers in Indonesia. This regula-
tion is often violated because it is considered
too bureaucratic, while no regulation is in place
for research on genetic resources. On the basis
of this Presidential Decree, LIPI has formed a
coordinating team whose task is to issue re-
search permit for foreigners. However, there is
no regulation on the collection of genetic re-
sources for commercial purposes or on shar-
ing of benefits arising from the marketable
products of bio prospecting. Given the lack of
such  regulation, the MoE together with other
relevant parties initiated  the formulation of  a
more comprehensive policy that deals with
access to  and sharing of benefits  from the com-
mercialization of genetic resource   as described
in Box 4.8.
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There are some initiatives in policy devel-

opment and institutional arrangements in rela-

tion to natural resources management, includ-

ing land use and genetic resources management.

The following initiatives might provide the basis

for sustainable management of biodiversity if

effectively and appropriately enforced.

MPR Decree No. IX/2001 on Agrarian Reform

and Natural Resources Management

This decree provides a mandate to the DPR

and President of Indonesia to implement poli-

cies on agrarian reform and the management of

natural resources according to the principles of

sustainable development, national integrity, hu-

man rights, legal supremacy, justice, democracy,

participation and people welfare, taking into con-

sideration the social, economic and cultural con-

ditions of the community and the ecological func-

tions of natural resources. This decree also pro-

vides direction for natural resource management

policy such as:

1. Review of the existing regulations so as to

develop inter-sectoral policy synchroniza-

tion.

2. The need to conduct a comprehensive in-

ventory of land use, ownership and control.

3. The need to implement reforms on the con-

trol, ownership and utilization of land (land

reform) so as to be more equitable, taking

into consideration ownership of land by the

people.

4. The need to resolve existing conflicts over

agrarian resources.

5. Rehabilitation of degraded ecosystems

caused by over-exploitation of natural re-

sources.

6. The need to formulate strategies for opti-

mum and sustainable use of natural re-

sources.

This decree also clearly recognizes, pro-

tects and respects the rights of traditional/adat

communities and cultural diversity in the man-

agement of natural resources in Indonesia.

Box 4.8

INITIATIVES ON POLICY AND

INSTITUTIONAL ARRANGEMENTS

Formulation of draft regulation of Natural Re-

source Management

This initiative is one of the follow-up actions

of MPR Decree No. IX/1999, as proposed by the

Ministry of Environment with strong support from

various NGOs and universities. This group

argues that it is important to immediately review

and reform government policies on land and natu-

ral resources management, which had been for-

mulated by sectoral agencies to achieve eco-

nomic growth without consideration for the carry-

ing capacity and sustainability of the environment.

Many sectoral regulations, such as for mining,

forestry, fisheries and irrigation often overlap

each other and treat natural resources merely

as commodities to be exploited, with little regard

for the principles of natural resources manage-

ment as stipulated in the MPR Decree No. IX/

2001.

Therefore the initial draft Natural Resources

Management law (PSDA), as follow up of the

above MPR decree, proposes a natural re-

sources management pattern that applies a ho-

listic approach, consistent with sustainable de-

velopment principles; i.e. natural resources are

treated as natural capital or stock, as an integral

part of natural ecosystem and the local commu-

nity. The draft law also has provisions to ensure

the cohesiveness, correlation and integratedness

of sectoral policies on natural resources man-

agement, by applying the principles of good en-

vironmental governance.

An important aspect of this initiative is the

consensus among the government, DPR and

NGOs that the process of drafting the law until

its ratification will be conducted through public

consultation. This will be done through polling

and dialog among many relevant parties, not just

among the different government sectors, but also

NGOs, universities, adat communities, regional

government, the private sector, etc. The Public

Consultation Working Group, consisting of

BAPPENAS, MoE, and NGOs are preparing to

organize public consultation forums at the re-

gional, provincial and kabupaten levels in 13



75

Biodiversity Crisis in Indonesia

The lack of policy has paved the way to
bio-piracy, in which biological materials and
the associated knowledge of  the community
or developing countries are exploited without
the  agreement and prior informed consent of
the latter. Bio-prospecting  and bio-piracy in-
volve not only wild plants and animals, but
also  human genes. For example, a university
collaborated with a USA-based pharmaceuti-
cal company in 2001 to “harvest” the DNA of
the Toutou community  in the  Anhui Moun-
tain, China. The community was promised  free
medical service as long as they are willing to
give their blood. They were given a brochure
describing that this activity was part of  a ge-
netic research to look for a certain gene therapy.
However, most of the community members
were illiterate and those who could read did
not understand the contents of the brochure.
The genes of this isolated community were
estimated to be able to create million dollars
profit for the company. It should be noted that
there is no regulation pertaining to human gene
in the CBD.

Another bio-piracy case involves patent
applications by big companies in developed
countries for various medicinal plants, whose
medicinal properties have been known and
used by local communities for a long time.
Example of these are turmeric and the neem

plants from India, and a medicinal plant
Swartzia madagascariensis from Africa (Grain
in Jhamtani 2000).

Bio-piracy cases in Indonesia have not
been revealed, which does not mean they do
not exist. Recently, a cosmetic company had
withdrawn their patent  application for nine
medicinal plants from Indonesia which they
filed in 1999. This was due to protest from
various parties stating that Indonesian com-
munities have extracted and used the plants
for medicine and cosmetics for a long time
(Kompas 26 March 2002).

As a biodiversity rich country, it is impera-
tive that Indonesia formulate  and implement
regulation for preventing bio-piracy, so as to get
the maximum benefits from bio-prospecting.

The  political trend and good governance
Indonesia is still in a transition period,

marked  with political and social instability.
The transition direction is still not clear, al-
though many parties  hope  that it   will lead to
democratization. Nevertheless it is closely re-
lated to implementation of good governance.
Good governance is a consensus on how to
manage state affairs, which is mutually created
by government, civil society, and private sec-
tor. It has the following characteristics:

areas in Indonesia. The objective is to provide

an opportunity to all segments of the society in

the regions to provide input for the PSDA draft

law. In this way, hopefully when the law is passed,

it will be acceptable and implemented by all

stakeholders.

Formulation of regulations on Genetic Re-

sources

LIPI, MoA, MoE, National Commission on

Genetic Resources, MRT and Bioforum, and an

NGO Network initiated this. The legal basis for

this is the Act No.5/1994 on the Ratification of

CBD.

Based on a Presidential Directive, the MoE

was appointed as the institution to coordinate this

regulation. A team has prepared the draft Aca-

demic Paper and an initial concept of the Bill on

the Conservation and Utilization of Genetic Re-

sources. Socialization to various stakeholders

and further discussion will follow.

Some groups, particularly NGOs, have sug-

gested that this initiative be integrated into the

PSDA law initiative to avoid overlapping of regu-

lations as is currently happening.

Establishment of the National Council on Sus-

tainable Development (NCSD)

This was an initiative by MoE in 2000 to ful-

fil the mandate of the 1992 Earth Summit. The

issue had been discussed for a long time, but

the process began in 2000 when the MoE formed

a committee chaired by WALHI (a national NGO),

with members from NGOs, academics and gov-

ernment. The objective of the committee was to

form an institution, the NCSD, which will start to

mainstream social and environmental dimen-

sions into national development. A draft Presi-

dential Decree containing the organization, man-

date and membership of the NCSD has been

formulated.

So far the process of establishing NCSD is

as yet to be finalized. When it does, it is sug-

gested that NCSD be one of the institutions that

will be charged with coordinating and evaluating

the implementation of IBSAP (see Chapter 7).
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1. Inclusive (involving all levels of society).
2. Transparent and responsible.
3. Effective and fair.
4. Certainty of  legal supremacy.
5. Certainty of priority setting based on con-

sensus.
6. Accommodating marginalized groups in

decision making related to development
resources.
Good governance means responsive, ef-

fective, efficient, fair, responsible and account-
able state management  (UNDP 1997).  There-
fore, it is hoped that good governance can over-
come crises and lead the transition towards the
desired direction. The process of good govern-
ance is only at its initial stage and is facing
many obstacles. But hopefully it will bring
about a positive effect on the management of
biodiversity.

Towards sustainable management
Indonesia is in the process of losing its

most precious pearl; namely its biodiversity as
described in the previous sections. This occurs
mostly due to mismanagement. At the same
time, current and future biodiversity manage-
ment will face global and national challenges.
If past mistakes and development pattern is not
redirected towards a more sustainable manage-
ment, Indonesia will inevitably lose its most
precious resource.  Therefore a comprehensive
and effective action plan, to be implemented
based on national consensus, is very much re-
quired.

The biodiversity crisis   at present cannot
be separated from the lack of sustainable bio-
diversity management supporting system af-
ter the publication of BAPI 1993. Ten years af-
ter biodiversity sustainability is given attention
in development policy, good environmental
governance is still lacking, even after the tran-
sition and political reform towards democracy
has begun to take effect in Indonesia. This
presents a challenge for IBSAP to effectively
mainstream sustainable biodiversity manage-
ment within government development policy
by incorporating different political and insti-
tutional arrangements.

The MPR Decree No. IX/MPR/2001 on
Agrarian Reform and Natural Resource Man-
agement has provided the direction for natu-
ral resource management policy in Indonesia.
This Decree emphasizes the importance con-
flict resolution and anticipation of potential
conflict arising from natural resource manage-

ment, inter-sectoral policy synchronization,
restoration of degraded ecosystems as a result
of exploitation, identification of resource quan-
tity and quality, information access for com-
munity. It also encourages social responsibil-
ity in application of technology and optimizing
resource utilization through the creation of
value added products for the benefit of the
community. This initiative has begun to be
implemented as presented in Box 4.8. This it
is a challenge for IBSAP to interpret the direc-
tion of this policy, especially in supporting ef-
fective decentralization as the foundation for
the implementation of good governance in the
management of biodiversity.

The strategies and action plan described
in the IBSAP documents will hopefully be used
as one of the references or tools for these ac-
tions. In addition, the direction of biodiversity
management requires three strong bases,
namely:
• Shift  in development paradigm

National development needs to be redi-
rected by adopting the sustainable devel-
opment concept, i.e. development pattern
that is capable to meet the needs of the
present generation, without compromis-
ing the future generations to meet their
needs. Sustainable development has three
main pillars to support it: economic
growth, social welfare and its equal dis-
tribution, and environmental protection.
Biodiversity can be a productive asset for
development if it is managed according
to this development paradigm. This means
that the orientation of development must
be changed, from short-term economic
benefits to sustainability, from growth into
balance, and from domination over nature
into harmony with the nature.

• New social contract between government,
the private sector, NGOs and communi-
ties at national, regional and local levels.
Basically, this is an agreement on how the
relationships among them will be gov-
erned with the purpose of developing a
mutually agreed value system relevant to
sustainable and equitable biodiversity
management with long term vision and
strategy, based on local wisdom and
knowledge. This contract provides an ar-
rangement for developing relationship
among stakeholders, characterized by fair
distribution of power, benefits and risks
arising from biodiversity management. It
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is expected that IBSAP will be used as the
basis for this new contract.

• Strengthening the preconditions for sus-
tainable and equitable biodiversity man-
agement. This process requires the avail-
ability of accurate information on bio-
diversity and its potential economic value,
and the condition of local  communities.
This is crucial for the formulation and
implementation of development policy,
considering how little such information
base was used in resource management in
the past. As a result many development

activities were damaging to the environ-
ment. A set of criteria will be needed to
determine which resource is becoming
scarce and how to manage them sustain-
ably; this would also apply for resources
which are relatively still abundant.

The three foundations can be built if In-
donesian people are willing to change their
attitude and behavior so as to support
biodiversity management.  Therefore, IBSAP
should emphasize on human development in
equilibrium with biodiversity conservation.
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Leopard (Panthera pardus) is the last member of the large cat family in Java, after the

Javan tiger has been declared extinct. This fauna is protected by Indonesian law.
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STRATEGIES FOR
BIODIVERSITY MANAGEMENT5

One way to resolve the biodiversity crises de-
scribed in Chapter 4 is by formulating and ef-
fectively implementing the Indonesian Bio-
diversity Strategy and Action Plan (IBSAP).
This document is compiled for the national
level, but it gives as much opportunities for
the regional governments to develop their own
strategies and action plans based on their re-
spective conditions and potentials.

The strategy and action plan consists of
the strategic plan  (Chapter 5) and the action
plan (Chapter 6). This chapter outlines the
vision, mission, objectives, goals and strategies,
while Chapter 6 provides the action plan.
IBSAP is formulated for the period of 2003-
2020, and in conformity with Decree of Peo-
ple Representative (TAP MPR) No.VII/2001 on
the Vision of Future Indonesia.

VISION

The vision for biodiversity management
in Indonesia at the national level is as follows:

“An Indonesian society who is con-
cerned, empowered, independent, intelligent
in conserving and utilizing biodiversity in
optimum, fair and sustainable manners
through responsible management with the
ultimate purpose of enhancing its community
welfare.”

MISSION

To achieve the above vision, our missions
are as follow, each with a brief description.
1. To encourage changes in attitude and

behavior of the Indonesian individuals
and society, as well as, the existing insti-
tutions and legal instruments, to be more
concerned with conservation and utili-
zation of biodiversity for the welfare of
the community, in harmony with na-
tional laws and international conven-
tions.
This mission provides the foundation of
and is strategic for the responsible, fair,
and sustainable management and use of
national biodiversity for the welfare of the

Indonesian nation as well as human kind
all over the world, for both present and
future generations.

2. To apply scientific and technological in-
puts, and local wisdom.
This will be achieved by encouraging the
development of science on biodiversity
through basic and applied science re-
searches with the ultimate purpose of
enhancing knowledge on the biophysical
condition, and the sustainable use and
conservation of biodiversity. This measure
will be in tandem with the development
of technology, particularly appropriate and
environmentally friendly technology,
which will enable the community to
sustainably manage and use biodiversity
in Indonesia. This type of technology  will
also equip community members to pro-
duce and use goods as a substitute for bio-
logical resources, in order to generate
value added and increase competitiveness,
while maintaining their resource bases. In
addition, existing local wisdoms will be
identified and further developed to sup-
port the conservation of biodiversity and
the long-term  maintenance of balanced
ecosystems in Indonesia.

3. To implement a balanced conservation
and sustainable use of biodiversity.
This will be achieved by enhancing eco-
systems conservation, reducing the rate
of their degradation, and developing
biodiversity management and its sustain-
able use, in order to improve the welfare
of Indonesian individuals and society in
equitable, fair, responsible, balanced and
sustainable manner. These efforts will be
undertaken based on identification of
existing problems, using approaches that
balance the needs of conservation and
sustainable use of biological resources for
community welfare.

4. To strengthen institutions and law en-
forcement.
This will be achieved by building and de-
veloping institutional capacity to formu-
late legal and policy instruments, as well
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as by empowering their law enforcement
officials at the local, regional, and national
levels. These will ensure order and legal
certainty for the management of biodiver-
sity in a fair, responsible, accountable,
balanced and sustainable manner.

5. To resolve conflicts over natural re-
sources.
This will be achieved by identifying
potentials and existing conflicts over natu-
ral resources among relevant stakeholders,
such as of individuals, community groups,
the private sector, government, as well as
foreign parties or international commu-
nities. This would include identifying and
resolving conflicts that arise from human
activities with negative impacts on wild-
life. Subsequently, a mechanism should be
developed to resolve conflicts based on a
consensus that is fair, mutually beneficial,
transparent, responsible and accountable.

OBJECTIVES AND GOALS

There are five objectives, each with spe-
cific goals, to realize the above vision and mis-
sion for the sustainable management of Indo-
nesian biodiversity, as listed below:

Objective 1:
To develop the quality of Indonesian in-

dividuals and society who are concerned with
the conservation and sustainable use of
biodiversity.

Goal 1:
1. There is a shift in the behavior and atti-

tude so as to create quality individuals and
communities who are concerned and em-
powered, and are able to actively partici-
pate in the management, utilization and
conservation of biodiversity at the na-
tional, regional, and local level.

2. There is a progress in the role and partici-
pation of individuals as well as indi-
genous, local, regional, and national com-
munity groups in the management, utili-
zation and conservation of biodiversity.

3. There is a progress in the partnership bet-
ween indigenous, local, regional and na-
tional community groups with interna-
tional and global communities in the ma-
nagement, utilization and conservation of
biodiversity in a fair, balanced, responsi-

ble, accountable and sustainable manner.
4. There is an increase in the effectiveness

of local and indigenous community-based
management of conservation areas, sup-
ported by effective, fair and impartial law
enforcement.

5. There is a progress in the development of
community education efforts  with par-
ticular emphasis on balanced and sustain-
able management of biodiversity.

6. There is a progress in the development of
general education curriculum on the sig-
nificance of management, utilization and
conservation of biodiversity for the liveli-
hood of communities in a fair, balanced,
responsible, accountable and sustainable
manner for generations.

7. Implementation of an incentive system to
stimulate community creativity and ini-
tiative in the management, utilization and
conservation of biodiversity for the bal-
anced and sustainable welfare of commu-
nities.

8. Application of incentive and disincentive
system, and fair and impartial law enforce-
ment to create positive attitude and com-
pliance towards customary laws and vari-
ous regulations at the local, regional and
national level, as well as various interna-
tional conventions on the management
and conservation of biodiversity.

9. Formulation of laws on the protection and
development of traditional wisdom, and
their implementing regulations, related to
the management of biodiversity based on
community rights over resources, and
equitable sharing of benefits arising from
the sustainable use of resources based on
such wisdom.

10. Identification of biodiversity issues for the
business sector and formulation of guide-
lines for business activities based on sus-
tainable and balanced management of
biodiversity.

11. Dissemination of IBSAP documents to a
wide variety of stakeholders, so that they
can be used as a reference for biodiversity
management.

Objective 2:
To strenghten resources for supporting

the development of  science, technology and
the application of local wisdom for the con-
servation and sustainable use of biodiversity.
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Goal 2:
1. Creation of a national program in the area

of strategic and basic research on biodi-
versity, to be effectively implemented
through the provision of financial and hu-
man resources support.

2. Increased  applied researches on sustain-
able management of biodiversity, particu-
larly, but not limited to, its sustainable use
for medicine, cosmetics, and agriculture
products, through the development of an
appropriate and effective incentive system.

3. Dissemination of information, easy access
to information sources, and application of
simple and appropriate technology for a
sustainable and balanced management of
biodiversity, at the levels of communities,
the private sector;  and the government at
the local, regional, and national levels.

4. Implementation of incentive system for
the application of simple and appropriate
technology, as well as local wisdom in the
management of biodiversity at the com-
munity, private sector and government
levels.

5. Improvement in the development of up
to date and accurate data base on the area
of biodiversity-rich agro-ecosystems, to-
gether with local cultivation techniques
to be initiated by 2004, with the objective
to protect such areas, through the formu-
lation and implementation of effective
laws and regulations, by 2005.

6. Implementation of national biodiversity
census during 2004-2007 to be used as a
foundation for planning sustainable man-
agement of biodiversity for the period of
2009-2020.

7. Identification and mapping of damage to
sea grass ecosystem, its rehabilitation and
prevention of further damage, by 2005.

8. Identification of pollution level in marine
and coastal ecosystems, particularly in
densely populated and industrial areas,
and recommendations for damage preven-
tion and rehabilitation targets, by 2020.

9. Mapping the potentials and problems of
karst areas by 2006.

Objective 3:
To reduce and stop the rate of biodiver-

sity degradation and extinction at the natio-
nal, regional and local levels within the 2003-

2020 period, along with rehabilitation and
sustainable use efforts.

Goal 3:
1. Reduction in the degradation and loss of

biodiversity by 2010.
2. Reduction in the deforestation rate of

natural forests to zero level in 2020, be-
ginning in 2003 for lowland forests in
Java, Sumatra, and Kalimantan, followed
by other regions, based on their respec-
tive conditions.

3. Rehabilitation of natural forest at an aver-
age annual rate of one million hectare,
starting in 2004, by allowing natural re-
generation and the cultivation of indige-
nous trees species.

4. Stopping conversion of natural forests by
end of 2003.

5. Stopping destructive fishing practices at
coral reef by 2003.

6. Recovery of fish stocks and other marine
biota in the already depleted areas by
2015.

7. Starting the conservation of sea grass by
2004 and the recovery program of dam-
aged areas by 2007.

8. Stopping the reduction of of wetland ar-
eas to zero level by 2005.

9. Phasing out  mining activities in conser-
vation areas and small islands, beginning
in 2003 until 2006, through the provision
of national policy and regulations, with
follow up implementation by regional
government.

10. Stopping the disposal of mining waste,
directly or through the river systems, into
coastal and marine waters, by 2004.

11. Formulation of action plan for the sus-
tainable management of karst in 2007.

12. Progress in the development of biodi-
versity sustainable use concept based on
conservation principles at the local, re-
gional and national level in 2004, followed
by its implementation, beginning in 2005.

13. Implementation of non-extractive, bio-
prospective management of biodiversity
by increasing its utilization through a new
paradigm.

Objective 4:
To empower institutional, policy and law

enforcement arrangements at the national, re-
gional, local, as well as at customary level so
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as to be effective and conducive for the man-
agement of biodiversity in a synergic, respon-
sible, accountable, fair, balanced and sustain-
able manner.

Goal 4:
1. Ratification of the Cartagena Protocol on

Biosafety, ratification and implementation
of national regulations on biosafety and
food safety related to genetically modified
organisms and products, by 2004.

2. Formulation and implementation of poli-
cies to restructure the forest-based indus-
tries, based on the carrying capacity of
forests to produce raw materials, by 2003.

3. Elimination of illegal logging and harvest-
ing of flora and fauna, including their il-
legal trade, beginning in 2004.

4. The issuance and implementation of sus-
tainable timber harvesting, through envi-
ronmentally friendly methods, and
adapted to the carrying capacity of the
local ecosystem, beginning in 2004.

5. Formulation of policy on and implemen-
tation of sustainable agriculture, based on
agro-ecosystem characteristics and genetic
resources richness of each bioregion, with
emphasis on food security and local farm-
ers welfare at the household level, by
2005.

6. Formulation and implementation of poli-
cies to address and prevent invasive spe-
cies that threaten local biodiversity.

7. Formulation and implementation of poli-
cies to protect genetic resources and lo-
cal/customary knowledge of communities,
by 2006.

8. Completion of the initiative to formulate
and ratify Natural Resources Management
Act (PSDA), if possible, also integrating
the management of genetic diversity and
the sharing of its benefits, by 2004.

9. Development and mainstreaming of the
ecosystem approach, the concept for
archipelagic and small islands biodiversity
management, and bioregional biodiversity
management at the national level, fol-
lowed by detailed elucidation and effec-
tive implementation at each region, start-
ing in 2004.

10. Improvement in the capacity and compe-
tence of regional government officials in
conducting biodiversity valuation as an in-
strument for developing management
policies at the local and regional levels.

11. Improvement in the active participation
and involvement of Indonesian delegation
in the negotiations of international agree-
ments related to biodiversity, by priori-
tizing national interests.

12. Improvement in the capacity of govern-
ment and communities, at the national
and regional level, to sustainably use
biodiversity, but ensuring conservation
priorities.

13. Better coordination in the implementation
of CBD between government and non-
government agencies, and improved co-
ordination in the implementation of vari-
ous other international conventions such
as CITES and Ramsar.

14. Establishment of the National Council on
Sustainable Development, which will be
operational from 2003; one of its tasks
would be to monitor and evaluate the im-
plementation of IBSAP, to be effectively
followed by the establishment of similar
council at the provincial level, by 2004.

15. Establishment of Biodiversity Clearing
House, which shall be in operation by
2005, with a standard operating procedure
or working mechanism that takes into ac-
count easy access of information for the
general public.

16. Development and implementation of the
precautionary principle as part of the sus-
tainable management of biodiversity.

Objective 5:
To achieve  fair and balance of  roles and

interests of Indonesian society, as well as to
reduce conflict potentials among  all relevant
sectors in a conducive, synergic, responsible,
accountable manner in the sustainable use
and conservation of biodiversity.

Goal 5:
1. Identification of conflict or dispute cases

related to sustainable use of natural re-
sources and biodiversity, at the indigenous
community, local, regional, and national
levels by 2004; this also includes global
level disputes concerning the importance
of Indonesian’s biodiversity.

2. Identification of potential sources of con-
flict on biodiversity that would be useful
to prevent furthers disputes in the com-
munities, in 2005.

3. Compilation of existing laws and regula-
tions at the national, regional, local lev-
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els, including the indigenous communi-
ties, which should provide support for
disputes resolution on the management,
utilization and conservation of biodi-
versity, in 2004.

4. Establishment of mediatory and advocacy
institution to deal with biodiversity dis-
pute settlement, to be organized by gov-
ernment or communities, at the national,
regional and local levels.

5. Establishment of an early prevention,
resolution and appeal mechanism for set-
tling disputes on biodiversity manage-
ment, at the national, regional and local
levels.

6. Establishment and implementation of a
transitional mechanism for resolving con-
flicts on biodiversity management in the
past, at the national, regional and local
levels.

7. Identification of existing and potential
conflict cases arising from human activi-
ties that have negative impacts on wild-
life, by 2005 and establishment of a
mechanism to overcome and prevent such
conflicts, by 2006.

STRATEGIES FOR IBSAP
IMPLEMENTATION

To achieve the above objectives and goals,
two types of strategy are formulated for the
management of biodiversity in Indonesia for
the period of 2003–2020. This section also dis-
cusses the mechanism for IBSAP implementa-
tion and coordination, as well as its monitor-
ing and evaluation.

Time Period Strategy
The time period for IBSAP implementa-

tion is set based on the time period stipulated
in the Decree of MPR No. VII/2001 on Vision
for Future Indonesia, that is until 2020. Given
that this is a relatively long term, IBSAP needs
to be implemented in a sequence as described
bez-w.
• Initial and Dissemination Phase  (year

2003). The implementation of IBSAP will
start in 2003, the main activity being the
dissemination of the IBSAP documents.
Preparation for institutional infrastructure
as well as national policies related to the
long-term management of biodiversity is
also conducted during this phase.

• Transitional Phase  (2004-2008). National

programs and policies, paradigms and
actions supportive of sustainable biodi-
versity management will be created and
disseminated, and implemented as a ba-
sis to achieve biodiversity management
objectives in the next phase or period.
Efforts to reduce the rate of biodiversity
degradation as a basis for sustainable man-
agement must also be strengthened dur-
ing this phase.

• Consolidation of Action Phase  (2009-
2020). A comprehensive and coordinated
implementation of the entire action plan
for national biodiversity management will
be accelerated during this phase. One of
the most important components is the
measurable rehabilitation, conservation,
and utilization of biodiversity in a bal-
anced manner, with consideration for its
conservation principles. The implemen-
tation of good governance, particularly in
the sustainable, responsible and account-
able management of biodiversity will
hopefully have been developed during this
period. Other important components dur-
ing this phase are the development of ef-
fective and just law enforcement, and
management practices based on tradi-
tional wisdom and local knowledge, with
equitable sharing of benefits. It is hoped
that sustainable biodiversity management
has been realized during this phase, in
order to improve the welfare of Indone-
sians, as well as human kind in general,
including the future generation.

Operational Strategies
There are four main operation strategies:

mainstreaming, capacity building, decentrali-
zation, and participation and movement.

Mainstreaming strategy
This strategy is aimed at developing a na-

tional policy and legal framework that also in-
corporates the provisions in relevant interna-
tional conventions. It is hoped that the frame-
work can become a reference for the behavior
and actions on the sustainable management of
biodiversity. The policy framework must be
followed by  and incorporated in the opera-
tional procedures by all levels of regional go-
vernment in the form of regional regulation and
technical guidelines, in conformity with the
local conditions. Mainstreaming biodiversity
management at the national level also includes
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the formulation and implementation of the
concept for community behavior and actions
on the sustainable management, rehabilitation,
conservation, and sustainable use of biodi-
versity at the local, regional, and national lev-
els, and in a responsible and accountable man-
ner. This process needs to be supported by
conducive and just law enforcement, improve-
ment in policies and institutions, by recogniz-
ing and integrating traditional wisdom and lo-
cal community knowledge, based on equita-
ble sharing of benefits arising from the utiliza-
tion of such knowledge and wisdom.

Capacity building strategy
This strategy involves the dissemination

of various laws and regulations, concepts and
methods, knowledge and technology as well
as information on the sustainable management,
rehabilitation and conservation of biodiversity.
This would hopefully empower national and
regional governments, communities, private
sector and other stakeholders in the sustain-
able and fair management of biodiversity. One
of the initial steps towards capacity building
would be to identify those who are involved,
interested and competent in biodiversity man-
agement. In the process of the preparation and
publication of the IBSAP documents, some of
the stakeholders have been identified and the
list is provided in the Directory of Stakeholders
on Biodiversity in Indonesia.

Decentralization strategy
This strategy is based on local specific

problems in biodiversity management, and
therefore it cannot be uniformly applied in all
areas. Its effectiveness also depends on the ca-
pacity of the local communities, together with
local government. This strategy conforms to
the national policy to grant autonomy to the
regions in managing the interests of the peo-
ple based on local aspirations. Therefore the
national policy and legal framework for
biodiversity management must provide a wider
space to the regions to formulate and imple-
ment their own local biodiversity action plans.
National policies must function as facilitators
for the development and implementation of
local biodiversity action plans, and they must
provide clear and firm performance indicators
in order to accelerate the achievement of the
national objectives of managing biodiversity in
a sustainable, responsible and accountable
manner.

Participation and movement strategy
Sustainable biodiversity management can-

not be undertaken only by one agency or only
by the government. This strategy is aimed at
involving all components of the nation in im-
plementing IBSAP in the form of a movement
in which each community group take actions
in synergy with other groups. The first step
would be to encourage all those groups who
were involved in the formulation of IBSAP (as
listed in the Directory of Stakeholders on
Biodiversity in Indonesia) to conduct dissemi-
nation and socialization of the IBSAP docu-
ment, and integrate its contents into their ac-
tivities. Nevertheless, the participation and
movement strategy would still depend on the
facilitation and the political will of the gov-
ernment at the early stages to involve all
stakeholders. This needs to be conducted con-
tinuously so as to create a movement for na-
tional biodiversity management, and commu-
nities are willing and able to implement some
of the IBSAP programs independently, or in
synergy with other stakeholders.

The above strategies will be implemented
through a process approach, in which the na-
tional biodiversity management action plan for
2003-2020 will emphasize and prioritize the
learning process and genuine implementation
so as to realize the sustainable use and conser-
vation of biodiversity in a responsible and ac-
countable manner. The approach will also
prioritize the involvement of communities,
NGOs and the private sector in all aspects and
process of biodiversity management, starting
from data collection, planning, and implemen-
tation to supervision and evaluation.  Hope-
fully this will create a sense of belonging, sense
of responsibility, sense of accountability, even
sense of crisis towards conservation and utili-
zation of biodiversity.

For these strategies to work there must
be an effort to develop data base and informa-
tion centers on biodiversity at the regional and
national level, including assessment of its ac-
tual and potential damages and problems.

Mechanism for coordination and implemen-
tation

The national IBSAP was formulated un-
der the coordination of BAPPENAS, involving
various sectors of the civil society, academics,
the private sector and governments at the na-
tional, provincial and kabupaten levels. It is
hoped that IBSAP becomes a reference for any
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agency in Indonesia, such as local and national
government, local, national and international
NGOs (operating in Indonesia), the private
sector and donor agencies interested in
biodiversity management in Indonesia. To that
end, provincial, kabupaten and city govern-
ments are encouraged to formulate their Re-
gional and Local IBSAP documents. Similarly,
relevant sectors such as forestry, agriculture and
others need to compile sectoral action plans
on biodiversity, using the national IBSAP as a
reference.

At the national level, the implementation
of IBSAP is the responsibility of the head of
Republic of Indonesia, since the document is
legitimate based on the MPR decree No. VII/
2001 on Vision of Future Indonesia. The head
of the state can delegate certain Coordinating
Minister, or the Minister of Environment, or
NCSD to coordinate the implementation of
IBSAP by various stakeholders. Recommenda-
tions on the institutional arrangement for
IBSAP implementation are provided in Chap-
ter 7. Subsequently, each government agency
involved in or are relevant with IBSAP needs
to take follow up measures by formulating or
revising (if already in existence) their respec-
tive strategic plans and budget allocation.

The Governors, as the head of province
as well as the representative of the national
government will coordinate the implementa-
tion of IBSAP at the regional level. The Bupati/
Mayor will do the same for the Kabupaten/City
level. Although administratively the govern-
ment (the public sector) will drive the imple-
mentation of IBSAP,  it has to seriously take

into account good governance practices, em-
phasizing the need for public and private sec-
tor participation in various forms of collabo-
ration and partnership.

Monitoring and evaluation
The implementation of IBSAP at various

levels needs to be monitored and evaluated
regularly by agencies that have such authority.
At the national level, BAPPENAS will conduct
monitoring and performance evaluation
through the existing standard mechanism at
the government level. The head of sectoral
government agencies and the Ministry of En-
vironment will conduct monitoring and evalu-
ation on the success of IBSAP implementation
at the sectoral level. In addition, regional level
monitoring and evaluation must also be con-
ducted, in accordance with the spirit of decen-
tralization and regional autonomy.

Communities and the private sector are
also encouraged to independently conduct
monitoring and evaluation of IBSAP implemen-
tation, based on the respective competence at
the national, regional and local levels.

IBSAP evaluation will also be integrated
into the long- and mid-term development plan-
ning at the national and regional level. The first
evaluation period can be conducted in conjunc-
tion with the formulation of 2004/2009 Na-
tional Development Program (Propenas), and
then every five years; the strategy and action
plan in IBSAP can be revised or adjusted, if
necessary.  Further discussion on evaluation
and monitoring mechanism is provided in
Chapter 7.
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The forests of Maluku provide various services for the communities and environment,

such as controlling flood, maintaining soil stability, providing industrial raw material, em-

ployment and non-timber forest products for daily consumption, medicine and socio-cul-

tural purposes.
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NATIONAL BIODIVERSITY ACTION PLAN,
2003-20206

This chapter discusses the policy direction and
the national action plan for biodiversity man-
agement for 2003-2020. It should be treated
as one unit with Chapter 5, which elaborates
on the strategy for biodiversity management.
Basically, the action plan provides the means
to achieve the vision, mission, objectives and
targets of the biodiversity management as for-
mulated in Chapter 5. The objectives and tar-
gets may only be reached if IBSAP is imple-
mented on the basis of public participation and
as a collective action.

POLICY DIRECTION FOR
BIODIVERSITY MANAGEMENT

The national policy direction of IBSAP
implementation has eight components, as for-
mulated below:
1. Improve the ability of communities in

conducting sustainable and equitable
management of biodiversity based on lo-
cal knowledge and wisdom, supported by
an easy access to accurate data and infor-
mation on the functions and potentials of
biodiversity, their distribution and abun-
dance, etc., and by fair and profitable trade
and pricing system which reflects the pro-
tection of biodiversity and local traditions
and knowledge, for the achievement of
equitable social welfare and the eradica-
tion of poverty.

2. Enhance and expand research and devel-
opment of knowledge and technology for
sustainable biodiversity management, fol-
lowed by the development and dissemi-
nation of biodiversity information net-
work, supported by a transparent and mu-
tual partnership among the government,
private sector, community at local, re-
gional, national and international levels.

3. Improve and preserve ecosystem func-
tions and equilibrium at the local, re-
gional, and national levels that ultimately
lead to sustainable and equitable  welfare
of the people, both for the present and
future generations, as the realization of the
competitive advantage of Indonesian

economy in both domestic and global
markets.

4. Build sustainable economy by developing
biodiversity-based technology which is
environmentally and socially friendly, and
in conformity with the objectives to im-
prove the welfare of the people, protect
and respect the rights of local community,
and consider equitable  and responsible
distribution of profits arising from its utili-
zation.

5. Develop biodiversity management sys-
tems (conservation, rehabilitation, and
utilization) which is fair and sustainable
and based on local and indigenous  know-
ledge for improving the welfare of the peo-
ple, through  generations; this will be
achieved through an integrated planning,
implementation, monitoring and evalua-
tion of its results by the central and local
government apparatus, community mem-
bers, and the private sector through the
implementation of good governance.

6. Build and develop effective institutional
arrangement and policies at the national
and local levels, accompanied by effective
law enforcement  for biodiversity manage-
ment, which is synergic, responsible, and
accountable and in conformity with in-
ternational agreements on biodiversity
management.

7. Enhance deconcentration and decentrali-
zation of government authority in biodi-
versity management to local government
and community,  gradually and selectively,
supported with sufficient assistance, so
that the local government is capable to
sustainably manage biodiversity  at local
and regional levels based on people par-
ticipation.

8. Develop mechanisms for natural resources
and biodiversity conflict resolution at lo-
cal, national and international levels,
which is consensus oriented, fair, mutu-
ally beneficial, transparent, responsible,
and accountable.
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ACTION PLAN FOR BIODIVERSITY
MANAGEMENT

The national action plan for biodiversity
management 2003-2020 is presented in five ta-
bles below, based on the five objectives that have
been formulated. The time frame for action plan
implementation is provided, along with it’s per-
formance indicators  for the institutions and re-
gions responsible for its implementation. The
programs proposed in this action plan are  based
on the results of regional workshops, technical
reviews by the thematic consultants in forestry,
coastal and marine resources, wetlands, and
agro-ecosystem, and recommendations given by
the Focus Discussion Groups and the results of
second national workshop.

Most of the programs will be implemented
at the national level, but there are specific ac-
tivities for certain regions as indicated in the

Table  6.1. Action plan for capacity building in biodiversity management, 2003-2020.

Objective 1 To develop the quality of Indonesian individuals and society who are
concerned with the conservation and sustainable use of biodiversity.

Policy Direction Improve the ability of communities in conducting sustainable and equitable
management of biodiversity based on local knowledge and wisdom, supported
by an easy access to accurate data and information on the functions and
potentials of biodiversity, their distribution and abundance, etc., and by
equitable and profitable trade and pricing system (Point 1 in the Biodiversity
Management Policy Direction).

column for institution/region. The inclusion
of the institutions responsible for each program
is indicative because it has not been discussed
intensively with each relevant institution.
Therefore for each program listed an arrange-
ment for collaboration is required and should
follow the principle of openness, which means
that other institutions that are currently not
listed are encouraged to participate according
to their interests. There is a list of abbrevia-
tions at the end of this chapter, to facilitate easy
reading of the tables.

The budget allocation for each program
is  not provided as yet  here. The first action
that should be conducted in 2003 by
BAPPENAS and other related institutions is to
prepare the budget needed for each step of the
action plan, so that it can be used to mobilize
the potential fund for implementing IBSAP ef-
fectively.

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

1. Program for IBSAP disse-

mination and distribution to

all communities, private

sector and government (to

achieve common perception

and understanding about

biodiversity)

2. Program for developing

common  perception and

understanding about

biodiversity among mem-

bers of the executive and

legislative bodies,  and the

public, at the national   and

regional levels

2003/04

2003/05

IBSAP document and contents

are  known and understood by

various communities, private

sector and government,

through workshops and social

campaigns

There are efforts to develop

common  understanding about

biodiversity among various

members of communities,

through seminars, workshops,

and socialization on  IBSAP at

national and regional levels

and involving all  segments  of

stakeholders

BAPPENAS,

Bappeda,

MoE, NGOs,

KADIN, media,

etc.

BAPPENAS,

Bappeda,

MoE, NGOs,

DPR, adat

community,

relevant

business

association,

KADIN, DPRD,

LIPI, mass

media,

universities
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

3.  Program for improving the

effectiveness of

conservation area

management based on

partnership and local

community participation

4. Program for developing

community capacity in

biodiversity management

5. Program for developing

policies and regulations for

the protection of indigenous

knowledge in biodiversity

management

6. Program for developing

Pilot Projects on  building

partnerships in

management, utilization and

conservation of biodiversity

between the (national,

provincial, and district/city)

government, the community

and private sector

7. Program for developing

biodiversity science and

technology curriculum for

elementary and secondary

schools, and for vocational

trainings

8. Trial programs for the

integration of biodiversity

science and technology

curriculum into the syllabus

of  elementary and

secondary schools, and

vocational trainings

9. Training program for

teachers of elementary and

secondary  schools and

vocational trainings  on

applying the curriculum of

biodiversity science and

technology

10. Program for integrating the

biodiversity science and

technology curriculum into

environmental  education at

elementary and secondary

schools, and vocational

trainings at national level

2003/08

2003/20

2003/08

2004/09

2004/05

2005/08

2005/08

2008/10

There is an increase in

community participation and

partnership in the effective

conservation area

management

Regular  trainings are held  for

improving the capacity of

community

There are regulation and law

on  the protection of

indigenous knowledge in

biodiversity management

There are 3 pilot projects on

partnership between the

government and community

and private sector in each

bioregion

There is an established

curriculum on science and

technology for biodiversity

management for elementary

and secondary schools, and

vocational trainings

There are trial progams on the

integration of biodiversity

science and technology  into

the curriculum of elementary

and secondary schools, and

for vocational trainings in

several pilot projects areas

Teachers of biodiversity

science and technology are

available for elementary and

secondary  schools and

vocational trainings

The biodiversity science and

technology curriculum is

integrated into the national

education system, at

elementary and secondary

schools, and vocational

trainings

MoE, MoF,

MMF, local

communities,

NGOs

As above

MoE, MoF,

MoA, MMF,

adat

community,

NGOs

BAPPENAS,

Bappeda,

MoE, MoF,

MoA, MoA,

MIT,  local

govt., business

sector, local

communities

MoE, MoNE,

Nat. and Reg.

Education

Council, LIPI,

MRT/BPPT,

NGOs,

teachers

association

 As above

As above

As above
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

11. Program on the

intensification of  extension

and law enforcement

relating to biodiversity

management and

conservation

12. Program for identification of

biodiversity issues in

business activities and

preparation of guidelines

for  best business practices

based on sustainable and

balanced biodiversity

management

2003/20

2005/10

There are programs for

extension and law

enforcement in biodiversity

management and

conservation, especially in

important regions

There is a manual/practical

guidelines  for business

activities based on sustainable

biodiversity management

MoE, MoF,

MoJ, AGO,

Supreme

Court,   State

and High

Court,   Police,

NGOs

Relevant

business

associations,

KADIN, MoE,

MIT

Table  6.2. Action plan for  developing resources, technology and application for

local indigenous knowledge for biodiversity management, 2003-2020.

Objective 2 To strengthen  resources for supporting the development of science,
technology and the application of local wisdom for the conservation and
sustainable use of biodiversity.

Policy Direction To improve and expand the research and development of sustainable
biodiversity science and technology, with widespread dissemination of
network of biodiversity information and partnership (Point 2 in the
Biodiversity Management Policy Direction).

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

1. Program for basic and

strategic research on

endemic and indigenous

fauna and flora species  of

Indonesia

2. Research and development

of applied science in

sustainable biodiversity

utilization

3. Development of incentive

policy to accelerate applied

research activities on

biodiversity

2004/20

2003/20

2004/20

There are at least  five basic

and strategic research at the

national level, and five more in

each bioregion

There are at least five applied

research results over five

years that are easily applicable

in sustainable biodiversity

utilization

There is an incentive

mechanism to increase the

quantity and quality of applied

research

LIPI, national

and regional

universities,

other national,

regional,

private

research

institutes

MoE, MoA,

MoF,  LIPI,

BPPT, NGOs,

private sector

BPPT, MoA,

LIPI, MoE,

local

universities,

private sector,
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

4. Research on socio-cultural

aspects related to

sustainable biodiversity

management

5. Program for mapping agro-

ecosystem areas and the

potential of their biodiversity

6. National census on the

state and potential of

biodiversity

7. Program for mapping

damaged coastal and

marine biodiversity,

including seagrass in

densely populated areas

8. Mapping of the potential of

and damages to small

islands, starting with the

Nusra dan Maluku

9. Continue the existing

program for  germplasm

collection and maintenance

by the Research Center for

Biology, especially in the

regions

10. Mapping and revising the

boundaries of Biosphere

Reserves

11. Documentation of best

practices in sustainable

biodiversity utilization,

followed by site-specific

applications of those

practices

12. Development of funding

strategy for biodiversity

conservation and

management within the

IBSAP framework, through

incentive system, utilization

of reforestation fund,

community fund, and

environmental taxes

2004/20

2004/08

2004/07

2003/08

2004/09

2003/20

2004/06

2004/10

2004/08

There is an improvement in

knowledge in socio-cultural

aspects relating to sustainable

biodiversity management

There are maps of agro-

ecosystem areas including

their biodiversity potential

Statistics data and maps on

the state of biodiversity are

available

There are data and maps of

damaged areas in coastal and

marine ecosystems, including

seagrass

There are maps and

documentation on the

potentials and damages of

biodiversity in small islands

There are information on the

germplasm collection including

the specimens

There is up to date information

on and delineation of

boundaries in the six

Biosphere Reserves

There are guidelines for and

examples of sustainable

biodiversity utilization

There are funding sources for

IBASP activities

LIPI, MoE,

NGOs, adat

community,

local

universities

BPS,

BAPPENAS,

MoE, CRB,

local govt.

NGOs, local

universities

As above

MMF, MoA,

NGOs,

universities

MMF, LIPI,

universities in

Nusra, Maluku,

national

CRB, local

govt.,  NBIN,

universities

MoF, LIPI,

universities,

local

communities,

six biosphere

reserves

BAPPENAS,

BPPT, NGOs,

natural

resource

valuation

experts

BAPPENAS,

MoE, Min. of

Finance, MoF,

funding

agencies
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

13. Program for facilitating local

IBSAP preparation and

supporting the

implementation of existing

biodiversity strategic plan

(West Nusa Tenggara and

Papua)

14. Development of business

investment concept in

sustainable and equitable

biodiversity management

15. Program for mapping Karst

ecosystems and their

potentials, starting from

Sulawesi bioregion

16. Development of

diversification in community-

based business in

sustainable management of

non-timber forest products

2004/05

2004/10

2004/06

2004/07

Local IBSAPs are formulated

as a guidance for the

implementation of sustainable

biodiversity management

Improvement in the investment

of sustainable and equitable

biodiversity management

There are maps of karst

ecosystems and their

potentials

There are pilot projects on

community-based business in

non-timber forest products

starting in Nusra in 2005

BAPPENAS,

MoE,

Bapedalda,

Bappeda, local

NGOs,  DPRD

BKPM,

BAPPENAS,

universities,

private sector

LIPI, local

universities,

speleological

groups,

Sulawesi and

national

MoF, local

govt., BPPT,

local NGOs,

local

communities/

Nusra, Papua,

national

Table 6.3. Action plan for improving biodiversity conservation and rehabilitation, 2003-

2020.

Objective 3 To reduce and stop the rate of biodiversity degradation and extinction at
the national, regional and local levels within the 2003-2020 period, along
with rehabilitation and sustainable use efforts.

Policy Direction To improve and preserve ecosystem functions and balance at local, regional,
and national levels that ultimately lead to the welfare of the people as the
realization of the competitive advantages of Indonesian economy in both
domestic and global markets (Point 3 in the Biodiversity Management
Policy Direction).

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

1. Program for national

biodiversity conservation

and rehabilitation

2. Program to restructure

policies in granting forest

management rights and

prohibition of natural forest

conversion, taking into

consideration the needs of

the local/indigenous

communities

2003/10

2003/08

Reduction in the rate of

biodiversity loss, starting in

2010

Decrease in deforestation rate

up to zero level in 2020

(national), starting in 2003 for

Java, Sumatra, Kalimantan

and Sulawesi

MoE, MoF/

national

MoF

(Java, Sum,

Kal, Sul &

national)
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

3. Reforestation and forest

rehabilitation programs

using various local species

4. Program to enhance the

protection of coral reefs by

controlling destructive

fishing activities and

banning coral reef mining

5. Program to restock fish fry

and conserve threatened

fish species and other

marine biota

6. Program to rehabilitate and

prevent the degradation of

sea grass

7. Program to prevent

wetlands conversion and to

rehabilitate of wetlands

ecosystems

8. Program to prevent and

control abrasion and coastal

areas reclamation, and to

rehabilitate coastal

ecosystems

9. Program for implementing

the Jakarta Mandate (under

the CBD) on coastal and

marine biodiversity

conservation, as an integral

part of points 4-6 and  point

8 mentioned above

10. Formulation strategic and

action plan for the

Sustainable Management of

Biodiversity in small islands,

followed by its

implementation, starting

with Nusra and Maluku

11. Program for improvement in

the effectiveness

conservation area

management and

conservation in small

islands

12. Program for preventing

marine ecosystems

pollution due to disposal of

tailing from mining activities,

either directly into the sea or

through local river networks

2004/20

2003

2004/08

2004/08

2003

2004/07

2004/20

2005/10

2003/06

2003/05

On average 1 million ha of

forest is rehabilitated annually

Destructive fish catching and

coral reef mining is stopped in

2003. The rate of coral reef

destruction is reduced to zero

level starting in 2003

Fish stock and other marine

biota in depleted areas is

restored to its maximum

sustainable yield level, in 2015

Recovery of sea grass in  2015

Wetlands conversion is reduced

to zero level in 2003

Coastal ecosystem damage at

zero level in 2007 starting from

Sulawesi and Nusra in 2006

There are five long-term

program on the conservation of

coastal and marine ecosystems

in conformity with to the Jakarta

Mandate

There is a general action plan

for biodiversity management on

small islands, to be followed up

in Nusra and Maluku

Improved effectiveness of con-

servation areas management

and conservation on small is-

lands from 2003

Submarine tailing disposal tech-

nology is prohibited in 2004; Re-

vocation mining licenses of com-

panies that disposed of its waste

directly to local river system at

the end of 2003, and that current-

ly applies  STD, by 2004

MoF, local

govt.,

communities,

NGOs,

business

sector

MMF, reg.

Govt.,

community,

NGOs

As above

As above

MoE, MIS,

local govt.,

communities,

NGOs

MMF, MIS,

local govt,

communities,

NGOs Nusra,

Sul, national

MMF, MoE,

LIPI,

universities,

NGOs, coastal

communities

MMF, MoE,

LIPI, NGOs,

local govt.,

coastal

communities,

Nusra, Maluku,

national

MoF, MMF,

NGOs, local

govt. / Nusra,

national

MEMR, MMF,

MoE, NGOs,

mining

companies
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The lories live in the rainforests and savannah. They can be found in many areas of Indo-

nesia, particularly in Papua.

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

13. Review of permits for

mining in conservation

areas and small islands to

prevent  biodiversity

degradation and to support

biodiversity conservation

14. Designing compensation

system for restructuring the

forest industry, and banning

of  natural forest conversion

and mining activity,

particularly in the case of

existing permits

15. Formulation and

implementation of action

plan for karst ecosystem

conservation and

rehabilitation

2003/06

2003/05

2004/08

Cancellation of current permits

and no release of new permits

for mining activity in

conservation areas and small

islands, in 2003-2006

Provision of compensation for

investment already in place

There is an action plan for

karst ecosystems in 2005

followed by its implementation,

starting in Sulawesi in 2006,

followed by other regions

MEMR, MoF,

local govt.,

Nusra,

Sulawesi,

national

MoF, MEMR,

Coord. Min. for

Economy,

BKPM,

Economist

LIPI, MoF,

MoE,

speleological

groups, NGOs/

Sulawesi,

national
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Table 6.4. Action plan to enhance institutional capacity and policy instruments for

biodiversity management, 2003-2020.

Objective 4 To empower institutional, policy and law enforcement arrangement at the
national, regional, local, as well at customary level so as to be effective and
conducive for the management of biodiversity in a synergic, responsible,
accountable, fair, balanced and sustainable manner.

Policy Direction 1. To build sustainable economy based on environmentally and socially
friendly technology, and the protection and respect of local traditional
community (Point 4 in the Biodiversity Management Policy Direction).

2. To develop sustainable and fair biodiversity management system based
on local knowledge, tradition and good governance (Point 5 in the
Biodiversity Management Policy Direction).

3. To build and to develop effective institutional arrangement and policies
at national and local levels, accompanied by effective law enforcement
and in conformity with international agreements on biodiversity
management (Point 6 in the Biodiversity Management Policy Direction).

4. To enhance deconcentration and decentralization of government
authority in biodiversity management to local government and
community (Point 7 in the Biodiversity Management Policy Direction).

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

1. Program to develop a

concept and policy for

environmentally friendly and

sustainable for economic

development

2. Program to restructure

forest-based industry and to

control illegal logging as

well as harvesting flora and

fauna, including endemic

species, through

improvement in forestry law

enforcement

3. Development of timber

harvesting methods from

natural forest based on the

carrying capacity of the

ecosystem

4. Development of sustainable

and community-based

methods for the utilization of

non-timber forest products

2003

2003

2003/20

2003/20

There is a concept and clear

policy for environmentally

friendly and sustainable

economic development

adopted in the National

Development Program of

2004-2009

There is policy for restructuring

forest-based industry, and

improvement in law

enforcement to control illegal

logging and harvesting of flora

and fauna

Timber harvesting based on

the carrying capacity of forest

ecosystem is implemented

gradually from 2004

The sustainable and

community-based methods for

utilization of non-timber forest

products is implemented,

starting in 2005 in Papua and

Sulawesi, and then at the

national level

DPR,

BAPPENAS,

Coord. Min. for

Economy,

BPPT,

universities

MoF, MoE,

MIT, Police,

Customs, MoJ

MoF, LEI,

NGOs,

universities

MoF, NGOs,

adat

community,

local govt./

Sul, Papua &

national
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

5. Program for improving

national agricultural

productivity and

agribusiness through the

utilization of diversification

of seeds, fairer policy, and

through protection of

farmers in terms of

commodity pricing and the

use of seeds

6. Program for the

development of food crops

agricultural system based

on local agro-ecosystem

and germplasm diversity of

the bioregions

7. Program for controlling and

preventing the spread of

invasive wild as well as

cultivated species

8. Development of a policy to

protect genetic resources

9. Program to develop and

disseminate local and

indigenous knowledge in

sustainable agriculture

10. Program for improving law

enforcement to protect

conservation area, including

Biosphere Reserves

11. Improvement of law

enforcement to prevent and

control the overharvesting

and degradation of

biodiversity outside

conservation areas

12. Program for formulating a

legal status for Biosphere

Reserves

13. Formulation of Natural

Resources Management

Law that will, if possible,

include the management of

and access to genetic

resources, as well as

equitable sharing of benefits

arising from their utilization

2003/20

2005

2003

2003/06

2003/08

2005/20

2005/20

2004/05

2003/04

Agriculture productivity is

increased seed diversity, there

is a more equitable agricultural

policy for the farmers, and

there are seed conservation

efforts

Implementation of agricultural

policy based on the agro-

ecosystems of each bioregion,

effective by 2005

The spread of invasive species

is controlled, starting in 2003

There is a policy for protecting

genetic resources, effectively

implemented by 2004

There is widespread

understanding about local and

indigenous knowledge on

sustainable agriculture through

documentation and campaign

Forest damage,  illegal logging

and harvesting of wildlife are

reduced in conservation areas

including Biosphere Reserves

Overharvesting and damage of

biodiversity are reduced

outside conservation areas (in

forests, wetlands, coastal and

marine ecosystems)

Biosphere Reserves have

clear legal status

Enactment of Natural

Resources Management Law

and its institutional

arrangements

MoA, Bulog,

local govt.,

NGOs, farmers

org.

MoA, ICRAF,

NGOs, farmers

org.,  local

universities,

local govt.

MoA, MoF,

MoE, MIT,

MMF

MoE, KNPN,

MoA, NGOs,

LIPI

MoA, local

govt., farmers

org., NGOs

MoE, MoF,

MMF, Police,

AGO, LIPI

MoE, MMF,

MoF, MoA,

local govt.,

AGO, police,

local

communities

MoF, State

Secr. DPR,

MoE, MMF,

NGOs, LIPI

DPR, MoE,

MoA, MRT,

BAPPENAS,

PSDA WG
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

14. Program to develop and

disseminate the concept of

and formulation of

guidelines for archipelago

and bioregion based

biodiversity management

15. Program for dissemination

and communication of

IBSAP documents

16. Program for developing

capacity in biodiversity

valuation for local

government apparatus

17. Program to enhance the

negotiating capacity at

international negotiations on

biodiversity

18. Program to  improve the

coordination  of CBD

implementation, including

coordination with relevant

international agreements

and programs on

biodiversity (CITES,

Ramsar, WHC, MAB)

19. Program to develop

institutional arrangements

on sustainable development

at the national and regional

levels

20. Program  formulate the

minimum service  standards

to be provided by  local

government for the

management, utilization,

conservation, and

rehabilitation of biodiversity

at local and regional levels

21. Program for improvement of

local government capacity

in the implementation of

regional autonomy in

environmental and

biodiversity  management

22. Harmonization between

IBSAP and provincial/district

strategic plans on biodiversity,

starting with  West Nusa

Tenggara and Papua

2003/05

2003/05

2003/04

2003/20

2003/20

2003/04

2003/04

2003/20

2003/04

There is an implementable

concept  for small islands and

bioregion based biodiversity

management

IBSAP is known widely by

communities and internalized

into the development planning

policy formulation process at

the local and national levels

The capacity of local

government officials to

conduct biodiversity valuation

is enhanced

Greater involvement and more

active participation of

Indonesian delegation at

negotiations by prioritizing

national interests

Improved synergy in the

implementation of CBD and

other relevant international

progams in biodiversity

The National Council on

Sustainable Development is

established in 2003,  followed

by  establishment of similar

agency  at provincial levels in

2004

There is a standard for

minimum service to be

provided by the local

government  for the

management, utilization,

conservation, and

rehabilitation of biodiversity

There are regular annual

training programs to enhance

the  capacity of local

government,  measurable

achievements

Strategic plans for a holistic

biodiversity management is

adopted by regional

governments

Inter-Dept,

local govt.,

NGOs,

BAPPENAS,

universities,

LIPI

Adhoc team,

BAPPENAS

MoE, Inter-

Dept, NRM,

NGOs, local

govt.

Min. of Foreign

Affairs,  MoE,

MoF, MMF,

BAPPENAS,

NGOs

MoE, MoF,

MMF, MoA,

LIPI, NGOs,

MIT

MoE,

Inter-Dept.,

NGOs, private

sector, local

govt.

MoE, Min. of

Internal Affairs,

sectoral

ministries,

local govt.,

NGOs

MoE,

Bapedalda,

Bappeda,

relevant local

agencies, Min.

of Internal

Affairs

MoE,

Bappeda,

Bapedalda/

NTB, Papua,

national
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Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

23. Program to  identify  and

develop traditional system/

adat agreement system for

biodiversity protection

2005/08 There is a guideline for

implementing traditional

system and adat agreement in

biodiversity protection, starting

in Nusra in 2006

Local govt.,

NGOs, adat

communities,

adat/ Nusra,

national

Table 6.5. Action plan for improving capacity in resolving conflicts over  biodiversity,

2003-2020.

Objective 5 To achieve  fair and balance of roles and interests of Indonesian society, as
well as to reduce conflict potentials among  all relevant sectors in a
conducive, synergic, responsible, accountable manner in the sustainable
use and conservation of biodiversity.

Policy Direction To develop mechanisms for natural resources and biodiversity conflict
resolution at local, national and international levels, which is consensus
oriented, fair, mutually beneficial, transparent, responsible, and accountable
(Point 8 in the  Biodiversity Management Policy Direction).

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

1. Compilation and codification

of laws for resolving

conflicts over natural

resources and biodiversity

2. Program to study  the

sources and cases of

conflicts over natural

resources

3. Program for the

empowerment of

organizations dealing with

advocacy/mediation of

conflicts over natural

resources

4. Program for enhancing

capacity in conflict

resolution over natural

resources

5. Program to  develop a  early

warning system of potential

conflicts over natural

resources

2004/08

2004/20

2004/08

2004/09

2003/04

There are laws and regulations

for solving conflicts over

biodiversity

There are reports on the

analyses of conflicts over

natural resources

Establishment of  independent

arbitrary or advocacy institution

in conflicts resolution over

natural resources

In 2009 there are 200 skilled

personnels  for advocating the

prevention of and finding

solution to  natural resources

conflicts

An early warning  system and

mechanism of potential

conflicts over natural resources

is established  at  national  and

local level by  the end of 2004

Supreme

Court, MoJ,

MoE,

communities,

NGOs, private

sector, lawyers

association

MoE, Inter-

dept,

universities,

NGOs, private

sector, local

govt.,  mass

media

MoE, MoF,

MoA,  MEMR,

MMF, NGOs,

lawyers

association

As above

As above
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Notes:

AGO = Attorney General Office
Bapedalda = Regional Environmental Impact Management Agency
Bappeda = Regional Development Planning Board
BAPPENAS = National Development Planning Agency
BKPM = Investment Coordinating Board
BPPT = Agency for Technology Assessment  and Application
BPS = National Bureau of Statistics
Bulog = The National Logistic Agency
CRB = Center of Research in Biology
DPR = The National House of Representatives
DPRD = Regional or Local House of Representatives
ICRAF = International Center For Research in Agroforestry
KADIN = Indonesian Chamber of Commerce
KNPN = National Commission on Genetic Resources
LEI = Lembaga Ekolabel Indonesia
LIPI = The Indonesian Institute of Sciences
MA = The Supreme Court
MEMR = Ministry of Energy and Mineral Resources
MIS = Ministry of Infrastructure and Settlement
MIT = Ministry of Trade and Industry
MMF = Ministry of Marine and Fishery
MoA = Ministry of Agriculture
MoE = Ministry of Environment
MoF = Ministry of Forestry
MoJ = Ministry of Justice
MoNE = Ministry of National Education
MRT = Ministry of  Research and Technology
NBIN = National Biodiversity Information Network
NGO = Non-governmental organization
NRM = Natural Resources Management Program
NTB = Nusa Tenggara Barat (West Nusa Tenggara)
Nusra = Nusa Tenggara
PSDA WG = Working Group for Natural Resources Management Law

Program
Time

Performance Indicator
Indication of

Frame Institutions/regions

6. Identification of cases and

sources of conflicts between

human being and wildlife,

and the formulation of a

guideline to resolving the

problem

2004/09 There is a  documentation of

cases and sources of conflicts,

and effort to resolve  conflict

between human being and

wildlife

MoF, local

govt., NGOs,

local

communities



National Document

100

Mangroves are the natural pride of Nusa Tenggara. The flora and fauna diversity has

prompted the government to protect this ecosystem.

Mangroves are the natural pride of Nusa Tenggara. The flora and fauna diversity has

prompted the government to protect this ecosystem.
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CONDITIONS FOR IBSAP
IMPLEMENTATION7

The strategy and action plan as described in
Chapters 5 and 6 provides an illustration of
the efforts that Indonesia needs to undertake
to implement its long-term biodiversity man-
agement in a responsible manner. Indeed, In-
donesia has several relevant strategies and ac-
tion plans, one of which is the National and
sectoral Agenda 21 as mandated by the United
Nations Conference on Environment and De-
velopment  (UNCED) in 1992. The Indone-
sian National Agenda 21 was published in 1997
and it has a chapter describing sustainable
biodiversity management plans and programs.
However, a review of the Agenda 21 conducted
ten years after the Earth Summit showed that
most of the stakeholders were not yet aware of
its existence, let alone its implications for na-
tional development. In other words, the Na-
tional Agenda 21 has not been integrated into
Indonesia’s development programs (MoE
2002).

Given the above situation, and also based
on similar experience with the 1993 BAPI, sev-
eral important preconditions must be in place
if IBSAP 2003-2020 is to be effectively imple-
mented by various stakeholders.

This chapter presents the ideal and mini-
mum preconditions for the effective implemen-
tation of IBSAP. Ideal preconditions are all those
conditions which must be fulfilled. But that
may not be possible within a short time due to
various weaknesses in the information base,
human and financial resources, and institu-
tional capacity in management and law enforce-
ment in Indonesia. Therefore, the stakeholders
during the second IBSAP National Workshop,
held in Jakarta, 14-15 November 2002, identi-
fied and recommended the minimum precon-
ditions described in the second section of this
chapter.

IDEAL PRECONDITIONS

Open and inclusive
The compilation and dissemination of

IBSAP document must involve as many
stakeholders as possible, at the national and
local level. An effort to do this during the

preparation process was attempted through
dialogs and workshops at the regional level
(Sumatra, Kalimantan, Java-Bali, Sulawesi,
Nusa Tenggara and Papua), small discussions
at the national level and consultations through
an electronic network. The next process, i.e.
dissemination of IBSAP documents, must be
made more open and inclusive through a
range of media and methods. For instance,
dissemination activities need to be conducted
through electronic and print mass media as
well as alternative media (non-conventional
media published by NGOs or community
groups, or media such as theatre and wayang
or puppet show), particularly to ensure con-
tinuing participation and involvement of
stakeholders. In addition, a better co-ordina-
tion with existing and ongoing biodiversity
management initiatives at various levels will
be needed for its implementation.

IBSAP dissemination should start in 2003
and be intensified during 2004-2009.

Authoritative and legally binding
IBSAP must become an authoritative

document and a reference to which stake-
holders can refer. This is a necessary condi-
tion to encourage stakeholders to implement
IBSAP and may be achieved through two strat-
egies. First, the document must be dissemi-
nated as widely as possible, followed by a con-
sultation process on the contents of IBSAP and
how to implement its programs, as outlined
the first precondition above.

Second, as a formal government docu-
ment, IBSAP needs legality. The legal status of
IBSAP must be formulated during 2003-2004,
through the following possibilities:
• Enacting a Government Regulation  (PP-

Peraturan Pemerintah) under the Act No.5/
1994 on Ratification of the UN Conven-
tion on Biological Diversity. As a Party to
the CBD Indonesia has an obligation to
formulate and implement biodiversity
management strategy and action plan.
Alternatively, the regulation may be en-
acted under Act No.5/1990 on Conserva-
tion of Natural Resources and their Eco-
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systems. Either way, it must be completed
by end of 2003.

• When the Bill on Natural Resources Man-
agement (RUU-PSDA) has been formu-
lated and ratified, a revision can be at-
tempted to bring IBSAP under the legal
entity of the PSDA Act. The time sched-
ule for this activity will conform to the
process of the formulation of PSDA Act.

• Making an effort to integrate IBSAP into
the State Guidelines (GBHN) 2004 or
similar document. IBSAP might also be
legalised through the Decree of the Peo-
ples’ Consultative Assembly (TAP MPR),
by linking it to TAP MPR No. IX/2001 on
Agrarian Reform and Natural Resources
Management and TAP MPR No.VII/2001
on Indonesia’s Future Vision, or similar
high level policy. This effort should start
in 2004, and hopefully an MPR Decree can
be enacted by 2007. The new TAP MPR
or similar high level policy must stipulate
that IBSAP be integrated into the Propenas
Act or similar development program every
five years until 2020.

Financial and technological resources
The implementation of IBSAP requires

adequate financial support. The main source
of funding would be the national and regional
budget (APBN and APBD). Thus it is impera-
tive that IBSAP be integrated into the national,
regional and sectoral development programs
so that budget can be allocated for that pur-
pose. Another potential source of funding is
the Reforestation Fund in the forestry sector.
It is true that the money from this fund can
only be used for forest management, and there-
fore a different strategy needs to be sought for
biodiversity management in nonforest areas.

It is necessary to mobilise funds outside
of the state budget; such as in the form of for-
eign grants, community-based funds or taxes
from biodiversity exploit. Various partnerships
are another possible source of funding; each
party involved in utilising biodiversity must
contribute a certain part of the profits made
for sustainable use of biodiversity.

At the international level, the Global En-
vironment Facility (GEF) is a potential source
of financial support. As is known, GEF was
formed as a financial mechanism to support
sustainable development, particularly in the
areas of international waters, climate change
and biodiversity. Given that GEF provided

grants to develop IBSAP, the government needs
to immediately approach the GEF to seek par-
tial support for its implementation.

Technological support is required in par-
ticular to develop basic and strategic informa-
tion on the potential and condition of
biodiversity. Thus there is a need to develop
information technology, to undertake inven-
tory on the potentials of biodiversity, and tech-
nology for classifying organisms at the species
and genetic level. This needs to be linked to
the development of relevant basic research.

Institutional arrangements and capacity
building

The implementation of IBSAP requires
institutional arrangements and capacity build-
ing. As described in Chapter 4, biodiversity
management is currently undertaken by sev-
eral sectoral agencies, with poor co-ordination
among them. A new institution to undertake
IBSAP implementation may not be necessary;
instead the focus must be to strengthen the
functions, tasks and authorities of existing in-
stitutions effectively. These institutions are
among others, the MoE as the focal point for
CBD, BAPPENAS as the national development
planning agency, and sectoral departments
such as Forestry, Agriculture, Marine and Fish-
eries, and others.  Stakeholders of IBSAP think
it is necessary to strengthen the position and
authority of MoE as the agency charged with
co-ordination of environmental management
as a whole.

However, there are currently several ini-
tiatives in Indonesia that tend to establish new
institutions. It would be better if the imple-
mentation of IBSAP is integrated into the these
initiatives, as described below:
• A new institution related to PSDA, which

is still at a very early stage of discussion.
Once the initiative is completed, a new in-
stitution may be formed, or the authority
of existing institutions will be enhanced;
it is recommended that one of the tasks of
this new institution would be to facilitate,
co-ordinate, monitor and evaluate the im-
plementation of IBSAP (see Box 4.8).

• Establishment of the National Council
on Sustainable Development (NCSD)
which is also an ongoing process. The es-
tablishment of NCSD is mandated by the
1992 Earth Summit and strengthened at
the WSSD in Johannesburg in 2002 (see
Box 4.8).  The process to establish NCSD
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has taken about two years and at present
the draft Presidential Decree is being proc-
essed at the State Secretariat. Once estab-
lished, NCSD can be charged also with the
task of facilitating, co-ordinating, moni-
toring and evaluating IBSAP. A similar in-
stitution can be established in the regions
up to the kabupaten level, if necessary.

• The establishment of Clearing House on
Biodiversity, as described in Chapter 4, is
one of the most important aspects of
biodiversity management, given the weak-
ness of information availability in Indone-
sia. The establishment of Clearing House is
mandated by the CBD and was also agreed
upon by stakeholders at the Biodiversity
Forum in July 2001 (see Box 4.8).

There is no certainty yet when the above
institutions will be established and become
functional. Therefore an interim arrangement
is needed, given the fact that IBSAP activities
will start in 2003. It is recommended to estab-
lish an independent and multistakeholder ad
hoc team consisting of representatives from
government, NGOs, academics and commu-
nity leaders. The team should comprise of five
or seven members and its mechanism of work
must be established latest by mid-2003.

The institution must be independent, in
the sense that it will be established and recog-
nised by the government, but will function
independently, beyond the interests of sectors
and regional governments. It will also facili-
tate the dissemination of IBSAP, ensuring that
IBSAP will have appropriate legal framework,
and formulate mechanism for monitoring and
evaluation of IBSAP implementation. To that
end, it is recommended that the ad hoc team
be established latest by two months after
IBSAP is published and needs to start working
two months after the team is established.

Sustainable development and good governance
The effective implementation of IBSAP

needs a shift in the national development para-
digm towards sustainable development, in
which its three pillars, i.e. economic growth,
environment protection and social welfare, are
in equilibrium. In addition, development pat-
tern and implementation must be people based,
in conformity with the aspirations and capa-
bility of local communities.

Sustainable development cannot be
achieved without good governance. This would

mean that the process of planning and imple-
menting sustainable development must be
undertaken in a clean (free of corruption, col-
lusion and nepotism), transparent, participa-
tory and accountable manner. Good govern-
ance should also be realised at various levels,
national and regional/local, among govern-
ment, the business sector and NGOs.

At the implementation level, good govern-
ance can be initiated by undertaking the fol-
lowing principles (adapted from UNDP, UNEP,
WRI and World Bank, 2002):
a. Making decision at the appropriate level,

that keeps the balance between decision
making at local and national levels.

b. Providing access to information, partici-
pation and justice,  i.e. communities must
have access to information in order that
decisions are transparent, and at the same
time they are given opportunities to par-
ticipate in the process of decision mak-
ing, and  justice is guaranteed

c. Mainstreaming biodiversity into all de-
cisions relating to development.

Performance indicator and mechanism for
monitoring and evaluation

The implementation of IBSAP must be
monitored and then evaluated for improve-
ments in the future. It is recommended that
monitoring be conducted annually while evalu-
ation can be conducted prior to each national
development program period so that its results
can be incorporated into that period.

The mechanism and framework for moni-
toring and evaluation must be developed lat-
est by end of 2003. An important aspect of such
a mechanism would be establishing perform-
ance indicators to gauge the success of actors
involved in the management of biodiversity,
particularly relevant ministries and local gov-
ernments. The performance indicators need to
be formulated through a public consultation
mechanism as part of the IBSAP dissemination
and communication program, and then
adopted by both national and regional govern-
ments.

Some indicators provided below can be
used as a basis for analysing the performance
of biodiversity management or sustainable de-
velopment (adapted from UNDP, UNEP, WRI,
World Bank, 2002):
a. Institution and law: who formulates and

implements regulation on the utilisation
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of biodiversity? What are the penalties for
violating regulations?

b. The rights to participation and represen-
tation: how can communities influence or
protest regulations on biodiversity? Who
represents them?

c. Authority: where does authority over
biodiversity lie – at the village, district,
regency,  provincial, national or  interna-
tional level?

d. Accountability and transparency: how
can those who control and manage
biodiversity be held accountable for their
decisions, and to whom? How open is the
decision making process for the public?

e. Tenure and ownership rights: who con-
trols biodiversity or has the legal rights to
control it?

f. Market and financial flows: how do eco-
nomic policies and practices as well as
market behaviour influence authority over
natural resources?

g. Science and risk: how are ecology and
social sciences integrated into the proc-
ess of decision making on biodiversity
management to reduce risks to the com-
munities and ecosystem, and how can sci-
ence be used to identify new opportuni-
ties?

h. Indicators for sustainability: is there re-
duction in damage during a given period?
What is the recovery level during a given
period of time? Are communities increas-
ingly conserving biodiversity and are they
able to secure sustainable income?

i. Target fulfilment: at what level has the
determined goals and objectives been
achieved? What are the constraints and
opportunities?

CIFOR has developed criteria and indica-
tors to measure the success of sustainable for-
est management. These may also be applied
for biodiversity management (CIFOR, The
Criteria and Indicators Toolbox series No. 1-9
1999).

Dynamic
The IBSAP document must be  dynamic,

in the sense that it will be adjusted based on
the local social, environmental  and  economic
conditions. There is also a need for revision
and renewal process in a given time period to
accommodate changes in the society and in the
national, local as well  as global conditions.

Preparation of preconditions: IBSAP can
only be implemented if the preconditions are
well in place. Such a preparation must be con-
ducted during 2003-2010, covering the follow-
ing aspects: accurate information base that is
accessible to the public, adequate human re-
sources, strengthened policy framework, insti-
tution and law enforcement, empowerment of
genuine people participation. Another impor-
tant precondition is the resolution of conflicts
among communities, particularly related to the
use and management of natural resources.

MINIMUM PRECONDITIONS

It would be unrealistic to expect that the
implementation of IBSAP wait until the ideal
preconditions mentioned above are fulfilled.
Therefore, in the short term, there are four
minimum preconditions that must be in place
to ensure effective implementation of IBSAP,
as follows:

Establishment of an ad hoc team
As described in point 3 of the Ideal Pre-

conditions, an ad hoc team must be established
within two months. Its main task is to main-
tain the continuity of the IBSAP process and
to facilitate preparations for implementation.
This team would be interim and semi-inde-
pendent, and its function would be to realise
the preconditions for the implementation of
IBSAP. Several parties, such as BAPPENAS,
MoE and the KEHATI Foundation or other
agencies could undertake this initiative. The
three next preconditions would be included
into the tasks of the ad hoc team.

Dissemination, communication  and  sociali-
sation of  IBSAP

The first step to be taken by the ad hoc
team is to design a program for the dissemina-
tion, communication  and socialisation of
IBSAP to all sectors of the community through
the print, electronic and alternative media. The
Regional co-ordinators who have been involved
during the compilation of  IBSAP can be asked
to help in this program at the regional level.
The program design must be inclusive, open
and  based on dialogs. The initial dissemina-
tion program will be conducted in connection
with the establishment of the Conservation
Training and Resource Center (CTRC), a col-
laborative initiative by The Nature Conser-
vancy, CI, WWF, WCS, MoF, BAPPENAS, IPB,
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CIFOR and  SEAMEO-BIOTROP. One of the
first programs of  CTRC is to train the  Bupatis
and  members of the regional House of Repre-
sentatives (DPRD)  and  the curriculum would
include introduction to the IBSAP document.

Legal status
This is an important precondition to en-

sure that all parties are willing to implement
IBSAP and that budget is allocated for that
purpose. The ad hoc  team needs to complete
this task by December 2003.

Developing stakeholders’ commitment
The commitment of stakeholders can be

developed if they feel a sense of belonging to
the IBSAP document. Such a sense of belong-
ing can be raised through the involvement of
stakeholders at all stages of the compilation
and implementation of IBSAP. The  ad hoc team
needs to design a program to build stake-
holders’ commitment; the basis already exists,

that is the participants of the regional and  na-
tional  workshops held in connection with the
compilation of IBSAP. An important aspect
would be to communicate the need for local
or regional IBSAPS. The Directory of Stake-
holders contains all participants involved in the
IBSAP process.

The ideal and minimum preconditions
mentioned above must be considered as an
integral part of the implementation of IBSAP,
not a separate entity. If the preconditions are
not fulfilled, the implementation of IBSAP  will
face many constraints, and may perhaps not
be implemented fully. In such a case, it will be
more difficult to overcome  biodiversity crisis,
and the options of the future generation to
achieve welfare will also be reduced, while the
sustainability of the Indonesian nation depends
on the sustainability of its biological diversity.
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The beautiful beaches of Nusa Tenggara have attracted visitors, as reflected from the

many recreational activities by local residents.
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Appendix

I. Sumatra Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

APPENDIX 1. Forest condition in Indonesia.

Table 1. Forest area based on function in Indonesia, per bioregion.

Forest Function/Bioregion

5,772,249.25

4,049,224.62

6,179,561.15

6,695,415.00

3,785,104.00

1993 (Ha)1/

4,276,343.0

4,210,356.0

1,057,321.0

4,500,399.0

620,791.0

2001 (Ha)2/

6,265,100.00

4,534,100.00

5,067,100.00

6,878,200.00

5,731,000.00

2002 (Ha)

Total 26,481,554.02 14,665,210.0 28,475,500.00

II. Java – Bali Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

 684,970.29

476,933.01

7,650.44

2,020,534.56

-

 729,314

733,415

394,316

1,562,773

-

772,400.00

451,500.00

366,700.00

1,668,200.00

-

Total 3,190,088.30 3,419,818 3,258,800.00

III. Kalimantan Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

6,923,471

4,174,084

11,347,825

14,229,084

1,793,420

5,612,886

3,986,343

7,214,218

8,076,372

779,988

6,411,100.00

4,150,600.00

11,103,400.00

13,753,400.00

4,978,000.00

Total 38,467,884 25,669,807 40,396,500.00

IV. Sulawesi Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

4,475,015.0

1,394,368.2

4,704,003.0

1,487,197.8

1,494,015.0

4,837,056

2,257,513

3,303,863

1,490,614

600,864

4,732,200.00

1,525,400.00

3,299,300.00

1,393,300.00

561,100.00

Total 13,554,559.0 12,489,910 11,511,300.00

V. Nusa Tenggara Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

1,159,282.8

266,649.2

621,665.5

502,267.7

181,370.0

1,152,671

489,355

531,659

554,638

101,830

1,185,200.00

472,400.00

538,300.00

482,900.00

112,900.00

Total 2,731,235.2 2,830,153 2,791,700.00
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VI. Maluku Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

Forest Function/Bioregion 1993 (Ha)1/ 2001 (Ha)2/ 2002 (Ha)

Total 7,264,707 7,142,700.00

VII. Papua Bioregion

1. Protected Forest

2. Conservation Forest

3. Limited Production Forest

4. Permanent Production Forest

5. Conversion Forest

8,648,610

8,311,820

 4,732,360

 7,123,450

11,775,420

10,619,090

9,704,300

 2,054,110

 10,585,210

9,262,130

NO

D A T A

Total 40,591,660 42,224,840

5,096,883.20

Sources: 1/ Dephut 1993;  2/ Badan Planologi Kehutanan 2002.

Sumatra 47,581,650 35 -6,508,525

Table 2. Forest area and deforestation, 1985-1997 (GFW).

1985

(WCMC Dataset

Analyzed by GFW)

1997

(GOI/ World Bank Dataset

Analyzed by GFW)

Island

Land

Area

(Ha)

Forest

(Ha)

%

Land

Area

Land

Area

(Ha)

Forest

(Ha)

Forest Change

1985-199

(Ha)

%

Forest

Change

22,938,825 48 47,574,550 16,430,300 -28

Java 13,319,975 14 595,0751,274,600 10 13,315,550 1,869,675 47

Bali 563,750 14 -19,75096,450 17 563,150 76,700 -20

Nusa

Tenggara

6,645,625 7686,775 10 6,639,925 450,450 -34-236,325

East

Timor

1,496,500 1374,400 25 1,497,525 9,850 -97-364,550

Kalimantan 53,721,675 5539,644,025 74 53,721,225 29,637,450 -25-10,006,550

Sulawesi 18,757,575 4211,192,950 60 18,753,025 7,950,900 -29-3,242,050

Maluku 7,848,175 745,790,800 74 7,846,600 5,820,975 130,175

Papua 41,405,500 8135,192,725 85 41,403,850 33,382,475 -5-1,810,250

Total 191,340,425 50117,191,550 61 191,315,400 95,628,775 -18-21,562,750

Quoted from FWI 2001, sources: Forest areas in 1985 are based on WCMC, 1996. Forest areas in 1997 are based on GOI/World

Bank, 2000. GFW = Global Forest Watch.

%

Land

Area

1,550,356.00 1,809,634 1,356,900.00

440,955.76 443,345 451,300.00

1,807,107.38 1,653,625 1,580,900.00

1,298,464.06 1,053,171 1,188,700.00

- 2,304,932 2,564,900.00
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Province

Aceh

Bengkulu

Jambi

Riau

West Sumatra

North Sumatra

Lampung

Total Sumatra

West Kalimantan

South Kalimantan

Center Kalimantan

East Kalimantan

Total Kalimantan

South Sulawesi

Central Sulawesi

Southeast Sulawesi

North Sulawesi

Total Sulawesi

Bali

East Nusa Tenggara

West Nusa Tenggara

Papua

Maluku

TOTAL

Table 3. Natural forest, degraded forest, and deforested area, mid-1990s.

Natural Forest Area

(Unalocated)

(Ha)

Degraded

Forest

(Ha)

Deforested

Area

(Ha)

2,360,745

834,968

1,197,210

1,487,067

1,784,572

1,183,429

551,872

9,399,863

3,928,582

667,951

536,450

5,961,932

11,094,915

2,090,449

2,986,684

2,402,327

998,230

8,477,690

76,417

874,752

629,122

23,806,213

3,142,390

65,979,052

1,025,858

171,422

1,071,679

2,671,417

498,107

386,006

6,915

5,831,404

2,644,665

599,666

8,447,911

8,845,655

20,537,897

558,778

937,100

0

510,384

2,006,262

0

0

74,188

10,287,807

2,707,486

43,451,306

362,835

34,771

522,858

1,705,401

139,780

365,656

87,423

3,218,724

545,685

266,169

2,089,952

1,369,415

4,271,221

79,184

75,994

34,347

14,145

203,670

0

0

685

1,105,466

101,210

9,104,646

Source: Forest Watch Indonesia, based on National Forest Inventory (IHN) 1996.
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Table 1. Maximum sustainable yield (MSY), rate of exploitation and development

potential of each marine fish groups in selected fishery centers.

APPENDIX 2. Coastal, marine  and small islands ecosystems.

Large  Pelagic Fish

Sustainable yield

Production

Exploited (%)

Small Pelagic Fish

Sustainable yield

Production

Exploited (%)

Demersal Fish

Sustainable yield

Production

Exploited (%)

Coral Fish for

Consumption

Sustainable yield

Production

Exploited (%)

Penaeids shrimp

Sustainable yield

Production

Exploited (%)

Lobster

Sustainable yield

Production

Exploited (%)

Cuttlefish

Sustainable yield

Production

Exploited (%)

Total Fish Resource

Sustainable yield

Production

Exploited (%)

Resources

(103 ton/year)

27.67

35.27

>100

147.30

132.70

90.15

82.40

146.23

>100

5.00

21.60

>100

11.40

49.46

>100

0.40

0.87

>100

1.86

3.15

>100

276.03

389.28

>100

55.00

137.82

>100

340.00

507.53

>100

375.20

334.92

89.26

9.50

48.24

>100

11.40

52.86

>100

0.50

0.93

>100

5.04

12.11

>100

796.64

1.094.41

>100

Fisheries Management Area

66.08

35.16

53.21

621.50

205.53

33.07

334.80

54.69

16.34

21.57

7.88

36.53

10.00

70.51

>100

0.40

1.24

>100

2.70

4.89

>100

1.057.05

379.90

35.94

Indo-

nesian

Seas

193.60

85.10

43.96

605.44

333.35

55.06

87.20

167.38

>100

34.10

24.11

70.70

4.80

36.91

>100

0.70

0.65

92.86

3.88

7.95

>100

929.72

655.45

70.50

106.51

37.46

35.17

379.44

119.43

31.48

83.84

32.14

38.33

12.50

4.63

37.04

0.90

1.11

>100

0.30

0.02

6.67

7.13

2.85

39.97

590.62

197.64

33.46

104.12

29.10

27.95

132.00

146.47

>100

9.32

43.29

>100

32.10

6.22

19.38

0

0

0

0.40

0.01

2.50

0.05

3.48

>100

277.99

228.48

82.19

175,26

153,43

87,54

384,75

62,45

16,23

54,86

15,31

27,91

14,50

2,21

15,24

2,50

2,18

87,20

0,40

0,04

10,00

0,45

1,49

>100

632,72

237,11

37,47

386.26

188.28

48.74

526.57

264.56

50.21

135.13

134.83

99.78

12.88

19.42

>100

10.70

10.24

95.70

1.60

0.16

10.00

3.75

6.29

>100

1,076.89

623.78

57.92

50,86

34,55

67,93

468,66

12,31

2,63

202,34

156,80

77,49

3,10

22,58

>100

43,10

36,67

85,08

0,10

0,16

>100

3,39

0,30

8,85

771,55

263,37

34,14

1,166.36

736.17

63.17

3,605.66

1,784.33

49.49

1,365.09

1,085.50

79.52

145.25

156.89

>100

94.80

259.94

>100

4.80

4.08

85.00

28.25

42.51

>100

6,409.21

4,069.42

63.49

1 2 3 4 5 6 7 8 9

Source: Fishery stock assesment team  in Dahuri 2002.

Note:

• 1. Malaka Strait, 2. South China Sea, 3. Java Sea, 4. Makasar Strait, 5. Banda Sea, 6. Seram Sea and Tomini Bay, 7. Sulawesi

Sea and Pacific Ocean, 8. Arafuru Sea, 9. India Ocean.

• Maximum sustainable yield is  the amount of  allowable catch to ensure that fish stock can regenerate sustainably.

• > 100 shows that catch exceeds MSY, or indicating an overfishing.
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Source: Processed from GEF/UNDP/IMO 1999.

Table 2. Economic value of coastal and marine resources of Malaka Strait in

Indonesia, Malaysia and Singapore.

Value

Use Value

Direct Use

Fuelwood

Mangrove crab

Recreation

Traditional utilisation and

recreation fishing

Indirect use

Nursery grounds  for fish

and prawn

Carbon sink

Protection from erosion

Alternative use

Biodiversity value

Non-use value

Existence

Ecosystem Economic Value

US$/Ha

344

4,800

424

1,810/year

221,333.74 /km/year

15/ha

11,040/ha

US$/Ha

-

169

33

195,294.47 /km/year

15/ha

2,156/ha

US$/Ha

-

547.01

1,810/ha/year

15/ha

76,499/ha

Malaysia Indonesia Singapore

Mangrove

Coral reef

Indirect use

Carbon sink

Protection from erosion

Alternative use

Biodiversity value

180/ha/th

221,333.74 /km/year

15 /ha

180/ha/year

532.13 /ha

15 /ha

180 /ha/year

1,810 /ha/year

15 /ha

Indirect use

Carbon sink

Alternative use

Biodiversity value

423.4 /ha/year

7.5 /ha

423.4 /ha/year

7.5 /ha

423.4 /ha/year

7.5 /ha

Seagrass

Indirect use

Carbon sink

Alternative use

Biodiversity value

180 /ha/year

7.5 /ha

180 /ha/year

7.5 /ha

180 /ha/year

7.5 /ha

Sea weed
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APPENDIX 3. Important wetlands area in Indonesia.

Bioregion Important Area Flora and fauna description

• 30 lakes, mostly natural and

formed due to volcanic process

(Toba, Maninjau, Kerinci lakes,

etc.)

• Sembilang, Kab. Musi Banyuasin,

S. Sumatra

• Lebak in Ogan Komering Ilir, S.

Sumatra

• Berbak National Park, Ramsar

Site, Jambi

• Kerumutan Baru Nature Reserve,

Riau

Sumatra Mammal – 225 species

Water fowl  – 24 species

Reptile – 69 species

Amphibian  – 18 species, 12 endemic

Fish – 249 species (30)

Flora:

Meranti, Shorea spp.

Ebony,  Dyospyros spp.

Gelam, Melaleuca spp.

Ramin, Gonystylus bancanus

Jelutung, Dyera costulata

Damar, Agathis spp.

Rattan, Calamus

Durian, Durio zibethinus

Cinnamon, Cinnamomum burmani

• Danau Sentarum  Wildlife

Reserve, Ramsar Site

• Lahan Rawa Kubu-Padang Tikar

• Muara Kendawangan Nature

Reserve (all in West Kalimantan)

• Have  international significance

as important fish habitat,

particularly Asian bonytongue

(Scleropages formosus), and the

mahakam porpoise (Orcaella

brevirostris), endemic mammal in

East Kalimantan

Kalimantan Mammal –  158 species (11), 40 in Red

List IUCN

Water fowl  –  80 species, 17 in Red

List IUCN

Reptile – 28 species, 13 in Red List

IUCN

Amphibian – 100 species

Fish – 394 species (149)

Flora:

Ramin, Gonystylus bancanus

Jelutung, Dyera costulata

Capot, Campnosperma

Kenari, Canarium

Kempas, Koompasia

Sago, Metroxylon sagu

Gelam, Melaleuca cajuputi

Waterlily, Nelumbo nucifera

Water spinach, Ipomoea aquatica

Velvet leaf, Limnocharis

Taro, Colocasia esculenta

Cyrtosperma chamissonia

• 13 lakes and 34 dams in Java;

major lakes are Rawa Danau,

Rawa Pening, Danau Lamongan

• 4 lakes and 1 dam in Bali; major

lakes are Buyan, Bratan, Batur.

• Dam has multifunction for

aquaculture, flood regulator

irrigation  and hydroelectricity

Java-Bali Migrant birds – 56 species

Reptile – 57 species

Amphibian  – 14 species

Endemic freshwater fish – 12 species

Endemic mammal – 8 species

Endemic flora:

Rotan bakau, Calamus ciliaris,

Katulampa, Elaeocarpus macroceros

Pulai gabus, Alstonia spathulata

Figs, Ficus retusa,

Cinnamon, Cinnamomum burmani

Wild mango, Mangifera gedebe

Bungur, Lagerstroemia sp.
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• Danau Segara Anakan, adjacent to

Rinjani Mt., has unique flora and fauna

• Panjang Island, habitat of many water

fowls

• Danau Ranu Mese and Kelimutu NP,

lake in arid area

• Ira Lalaro and Usipako-Undun lakes,

habitat  for endemic water fowl, resting

site of water fowls and Pelican

(Pelecanus conspicillatus)

Nusa

Tenggara

Mammal – 25 species

Water fowl  – 89 species

Freshwater fish – 14 species

Komodo – endemic reptile

Flora:

Rhizopora sp.

Avicenia sp.

Bruguirera sp.

And associated species.

Casuarina equisetifolia

24 important wetland areas, among others:

• Mangrove Lantung

• Tondano Lake

• Pulau Dolongan Game Reserve

• Lore Lindu NP

• Morowali NR

• Poso Lake

• Rawa Aopa-Watumohai (proposed

Ramsar Site)

• 43 sites recorded as resting area of

water fowls; about  54 bird species

periodically visit these areas,   23  of

which area threatened

Sulawesi Endemic mammal – 79 species

Endemic fish  – 67 species

Reptile – 111 species (31)

Amphibian  – 29 species  (14)

Migration birds – 54 species

Endemic freshwater fish – 26

species

Flora:

155 species, including angiosperms,

savannah, aquatic plants, mangrove

• 24 wetland areas, from coastal to

mountain areas, part of which are peat

swamp forests, from  Lorentz NP to

Digul Lake and the southern coast of

Papua

• Important peat swamp forests are  Kais

River,   Mamberamo-Foja NR (proposed

Heritage World), Lorentz NP, Wasur NP

(proposed Ramsar Site)

• 9 big rivers formed from limestone areas

(such as Anggi, Sentani, Ayamaru lakes)

• Priority conservation areas: Supiori NR,

Ayamaru Lake, Bintuni Bay,

Cendrawasih Bay marine protected

areas, Digul River and Kimaam Island.

Papua Mammal – 164 species

Bird  – 249 species

Fish – 226 species, 96 species

freshwater fish

Reptile – 23 species

Amphibian – 4 endemic species

Flora:

Mangrove and associated species

such as Casuarina equisetifolia,

Barringtonia asiatica and Terminalia

catappa.

Various other aquatic plant species

Adapted from various sources: Wetland-IP (1997), Kottelat et al. (1993), Monk et al. (2000), Wibowo and Suyatno (1997).
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Table 1. Food crop genetic resources (germplasm) collection, Balitbioplas, Bogor in 2001.

APPENDIX 4. Agro-ecosystem.

Crop Accession

 3500

    38

  875

  208

    75

  900

 1194

1025

  164

Rice

� Cultivated

�    Wild

Corn

Sorghum

Wheat

Soybean

Groundnut

Green beans

Other beans (Tunggak, Gude, Koro, Komak)

1200

  550

  146

    16

    26

    14

    50

    16

    30

    15

Sweet potato

Cassava

Taro

Balitung

Ganyong

Garut

Ubi Kelapa

Suweg

Gembili

Gadung

10,042Total

Table 2. Fruit crop germplasm  collection, IPPTP Cipaku Bogor.

Acc.

15

  4

42

  8

  4

12

  2

  2

  3

Crop

Star fruit

Duku

Durian

Jambu air

Guava

Orange

Kedondong

Lychee

Lengkeng

Crop

Mango

Mangosteen

Matoa

Melinjo

Jackfruit

Banana

Rambutan

Chiku

Sirsak

Accession

10

  6

  2

  2

  4

57

24

  2

  2

Table 3. Ornamental plant collection at Balithi, Cipanas.

Accession

  84

  43

  60

150

  10

Item

Rose

Jasmine

Anthurium

Araceae

Costaceae

Item

Maranthaceae

Puring

Soka

Hibiscus

Others

Accession

8

28

8

8

40
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Table 4. Cash crop collection, Balittas, Malang in 2001.

Item Accession

1325

  600

1800

1527

  101

   54

   22

   28

194

   58

Tobacco

Cotton

Kapok

Kenaf, Yute and Rosella

Hemp

Abaca

Agave

Linum

Castor

Sesame

5709Total

Table 5. Sugarcane germplasm  collection, P3GI in 2000.

Accession/clone

270

  24

   29

126

158

    1

  70

    2

    3

  12

  61

494

109

372

4220

5951

Item

Cultivated sugarcane: Saccharum

officinarum

Wild sugarcane:

S. barberi

S. sinense

S. spontaneum

Erianthus sp.

E. ravaneae

S. rubustum

Miscanthus sp.

S. edule

Unclassified

Have not been classified

Novel (new)

POJ variety

PS variety

Introduced sugarcane

Serial Number

Total

Accession

16

14

  5

  4

51

50

20

Item

Vanilla

•  Cultivated

•  Wild

Mentha

Coriander

Turmeric

Kencur

Curcuma

Item

Pepper

• Cultivated

• Wild

Pyrethrum

Hemp

Nilam

Rauwolvia

Cashewnut

Accession

52

  5

32

29

  2

  1

59

Item

Kumis Kucing

Bangle

Purwoceng

Zingiber

Meniran

Temu Putih

Inggu

Pegagan

Total

Accession

  3

  1

  1

18

  1

  1

  1

  1

367

Table 6. Spices and medicinal plants germplasm collection, Balitro documented* in

2000.

* 310 species have been computerised.
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Table 7. Bacteria and fungi isolates at Badan Litbang Pertanian

Unit

1. Food crop

2. Estate Crop

3. Industrial crop

4. Horticulture

5. Fisheries

6. Animal husbandry

7. Veterinary

Total

Bacteria

  19

    2

394

  62

  29

    6

1589

2101

Fungi

    95

    76

    84

    38

    -

      2

  273

  568

Sources: Dewi and Iskandar 2001; Sulyo 2002; Plasma Nutfah Bulletin 1999-2001, Bermawie et al. 2003.

Note:

Balithi: Balai Penelitian Tanaman Hias (Research Center for Ornamental Plants)

Balitas: Balai Penelitian Tanaman Serat (Research Center for Fiber Plants)
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3 species

0 species

44 species

102 species

242 species

11 species

294 species

93 species

789 species

APPENDIX 5. Threatened species based on taxonomic group

class (Redlist, 2002).

Threatened animal category

2 species

1 species

114 species

67 species

203 species

9 species

72 species

40 species

508 species

Threatened plant category

Extinct-E

Extinct in the wild-EW

Critically endangered-CR

Endangered-EN

Vulnerable-VU

Lower risk, conservation dependent-LR/cd

Lower risk, near threatened-LR/nt

Data Deficient-DD

TOTAL

Source: Primack, R.B. et al. 1998.

Extinct-E

Extinct in the wild-EW

Critically endangered-CR

Endangered-EN

Vulnerable-VU

Lower risk, conservation dependent-LR/cd

Lower risk, near threatened-LR/nt

Data Deficient-DD

TOTAL
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Sources: Rifai et al. 1992; Zuhud et al. 2001.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

APPENDIX 6. Medicinal plants classified as rare in Indonesia.

No Local/

trade name

Scientific
name

Part of plant used

Kayu rapet

Pulasari

Pulasari

Secang

Kedawung

Mesoyi

Kemukus

Rasuk angin

Jambe

Pasak bumi

Sidowayah

Kunci pepet

Nagasari

Purwoceng

Sukmodiluwih

Sintok lekat

Bidara laut

Pulai

Kayu ules

Joholawe

Pranajiwo

Bidara upas

Patmosari

Padma

Pelir Musang

Gaharu

Gaharu

Paku simpai

Kulit Lawang

Temu putri

Puar Tenganau

Ki Lembur

Kayu Pedang

Petir

Perlukan

Cetek

Ki Sariawan

Hamperu bebek

Sanrego

Pule pandak

Kemuning

Tabat barito

Asem Gelugur

Kluwek

Parameria laevigata

Alyxia halmaheira

A. reinwardtii

Caesalpinia sappan

Parkia roxburghii

Cryptocaria massoia

Piper cubeba

Usnea misaminensis

Areca catechu

Eurycoma longifolia

Woodfordia floribunda

Kaempferia angustifolia

Mesua ferrea

Pimpinella pruatjan

Gunnera macrophylla

Cinnamomum sintoc

Strychnos ligustrina

Alstonia scholaris

Helicteres isora

Terminalia balerica

Euchresta horsfeldii

Merremia mammosa

Rafflesia padma

R. zollingerii

Anaxagorea javanica

Aquilaria beccariana

A. malaccensis

Cibotium barometz

Cinnamomum culilaban

Curcuma petiolata

Elletyariopsis sumatrana

Kadsura scandens

Oroxylum indicum

Parkia intermedia

Scutellaria javanica

Stychnos ignatii

Symplocos odoratissima

Voacanga grandifolia

Lunasia amara

Rauvolvia serpentina

Murayya paniculata

Ficus deltoidea

Tamarindus indicus

Pangium edule

Bark

Root

Root

Wood

Seed

Bark

Fruit

Leaf

Plant cells.

Root

Flower

Rhizome

Flower

Root

Flower

Bark

Wood

Bark

Leaf

Fruit

Tuber

Flower

Flower

Wood

Wood

Bark

Rhizome

Root

Leaf, flower

Root

Fruit

Fruit
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APPENDIX 7.  Selected policies related biodiversity management in

Indonesia.

 Act No.5/1990 on Conservation

of natural resources and

ecosystem and Government

Regulation No.7/1999 on

Preservation of Plant and

Animal Species.

Act No.24/1992 on Spatial

Planning and  Presidential

Decree No.32/1990 on

protected area.

Act No.5/1994 on the

Ratification of  United Nations

Convention on Biological

Diversity.

Act No.23/1997 on

Environmental Management.

I. General

• Emphasis on protection efforts such as protection of

buffer zone system, preservation of species diversity,

what activities are not allowed and the penalties. This

Act also defines Natural Reserve areas, Protected

Areas and the role of  community. Emphasis is on

terrestrial conservation areas.

• Does not have provisions on genetic diversity.

• Management of protected area, production area and

conversion.

• Management of protected area.

• Presidential Decree 32/1990 delegates authority to

Regional Government to determine protected area,

but not to manage it.

• Regulates  conservation and sustainable use,

equitable sharing of benefits and technology transfer.

• Regulates protection of traditional knowledge and

biosafety.

• There are principles to regulate Access to  Genetic

resources (Article 15) and access to Technology and

Technology transfer  (Article 16). The  ‘Prior Informed

Concent’ (PIC)  is also to be applied, that is  a

principle which obligates parties to provide prior

information before getting access to genetic

resources, especially to countries having those

resources.

• Regulates the principle, objectives and goals of

environmental management in Indonesia, rights,

obligations and the role of communities; authority in

environmental management, conservation of

environmental functions, conditions for environmental

management, supervision, administrative sanctions,

environmental audit, resolution of environmental

disputes.

• Article 8 provides for environmental policies and

management related to natural  and human made

resources, including genetic resources.

• Article 37 provides rights to communities to file a class

action to the court and provides the legal basis for

environmental organisations to file a law suit on behalf

of environmental protection.

No. Biodiversity  aspectsRegulation/Policy/Institution

1.

2.

3.

4.
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• Covers management plan for various ecosystems

but does not mention biodiversity specifically.

• Provides the basis for  regulations on agrarian

reform  and natural  resources management.

• Gives a mandate to review all regulations on

agrarian affairs/natural resources management.

Chargest the House of Representatives and the

President to arrange further regulations on

agrarian and natural  resources management,

and to revoke, revise and/or change all laws  and

implementing regulations that do not conform

with this MPR Decree  (Article 6).

• Strengthens the vision that natural  resources

management on land, marine and air be

conducted in an optimum, equitable, sustainable

and environmentally sound manner.

• Natural resources management shall be

conducted in a coordinated and integrated

manner, and accommodate the dynamics,

aspirations and role of communities, as well as

resolve conflicts.

• Recognition of indigenous communities and local

cultures, equitable across generation and gender,

public participation, sectoral coordination and

integration, decentralization, respect for human

rights, etc.

• Regulates  decentralization of authority to

regional government, including in natural

resources management.

• Regulates sharing of development funds between

the national and regional level, including revenue

from the utilization of natural resources.

• Regulates patent rights, including on biological

materials/life forms.

• Patent protection is exempted if patent object is

contrary to environmental principles and morality.

• Chapter 16 deals with  biodiversity management.

• Proposal to regulate the management of all

natural  resources under one umbrella law, as

implementation of the  MPR Decree No.IX/2001

• Process involves Public Consultation Mechanism

(MKP).

Act No. 25/2000 on National

Development Program

(PROPENAS 2000-2004).

MPR Decree No. IX/MPR/2001 on

Agrarian Reform  and Natural

Resource Management.

Act No. 22/1999 on Regional

Government and Act No. 25/1999

on Fiscal Balance between the

Central and the Regional.

 Act No. 14/2000 on Patents.

National Agenda 21, 1997 MoE,

through a limited consultation

process.

Initiative to formulate a bill on

Natural  resources management

(RUU PSDA).

5.

6.

7.

8.

9.

10.
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Act No. 41/1999  on Forestry.

Presidential Decree No. 43/

1978, on Ratification of CITES.

Institution: MoF as management

authority;  LIPI as scientific

authority

Presidential Decree No. 48/

1991 on Ratification of the

Ramsar Convention on

Wetlands.

Institution: MoF and MoE

Act No. 12/1992 on Plant

Cultivation System.

Institution: MoA

Act No. 29/2000  on Plant

Variety Protection.

Initiative to formulate bill on

Conservation and Utilisation of

genetic resources.

II. Sectoral

• Regulates the function, planning and management of

forests, including the role of adat communities and the

general public.

• Regulates forest protection more as a working unit or

area rather than ecosystem.

• Restriction, ban and monitoring of flora and fauna

trade, particularly those threatened with extinction.

• Appendix I contains species categorized as

threatened, most probably due to trade. Trade on

species in Appendix I may only be conducted through

rigorous permit.

• Appendix II contains all  species which are not all

categorised as threatened, but will be threatened if

trade is not tightly controlled.

• Appendix III contains  species which a particular

country considers need to be regulated within its

jurisdiction, with the objective to prevent or limit

exploitation, and need the cooperation of other CITES

members to monitor trade in those species.

• Provisions on wetland conservation.

• Determines wetland sites with international

importance.

• Regulates the use of seeds and pesticides, collection

and storage of agricultural food crop varieties,

distribution of new agricultural crop varieties.

• Regulates the  protection of plant breeders’ rights and

the use of plant varieties protected by intellectual

property rights.

• An attempt to regulate access to  genetic resources

and equitable sharing of benefits derived from the use

of  genetic resources.

• Derived from the Act No.5/1994 on CBD ratification.

No. Biodiversity related aspectsRegulation/Policy/Institution

1.

2.

3.

4.

5.

6.

Note: The list above is far from comprehensive; it contains only several policies to provide a

picture on the complexity and diverse national policies on biodiversity management in

Indonesia.
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APPENDIX 9. Regional workshop process.

SUMATRA

The IBSAP process in  the Sumatra bioregion consisted of main and supporting activities.
The main activities consist of socialization, discussion, dialogue with the mass media, and re-
gional workshop. There are four supporting activities: publication of simple brochure, exhibition
on  biodiversity management, intensive publication in the media  and discussion on the formula-
tion of  campaign strategies to save Sumatra’s lowland forest. Each of these is briefly described
below:

Main activities
Socialization

Yayasan WARSI conducted this after a coordinating meeting on the regional process of IBSAP
formulation at BAPPENAS on 25 March 2002; this meeting discussed, among others, the tasks
and responsibilities of the Regional Coordinators. The first step taken was to communicate with
the various stakeholders, which have been involved in biodiversity management in Sumatra. The
first stakeholder group that could be easily accessed was NGOs who are participants of the  WARSI
network in four provinces, i.e.  Jambi, West Sumatra, South Sumatra, and Bengkulu as well as
NGOs in all the provinces of  Sumatra. The next groups were from the  private sector, regional
government, National Park/conservation area managers, adat/indigenous communities, and other
communities that rely on natural resources. This activity started  in the beginning of   April 2002.

The socialization of  IBSAP  right at the initial stage of the process is also useful for identify-
ing which other parties or groups need to be involved further and which parties have not as yet
been involved and therefore need to be involved in the next process.

Questionnaire distribution
Facilitated by the  regional coordinator, this is considered an important process in the re-

gions. In  Sumatra, the questionnaire was first distributed to those who already know the IBSAP
process through socialization activities. These respondents, mostly NGOs, then recommended
other institutions or   community groups that need to be involved in the IBSAP process. Ques-
tionnaires were then distributed as well to the new list of contacts.

Questionnaires were distributed in several ways, through e-mail, fax or mails depending on
the facilities available to the respondents. Only a small number of the questionnaires were re-
turned, due to the following reasons:
• Time and information materials for socialization were limited.
• Respondents have little understanding or do not know at all about the BAPI document and

the IBSAP process. This is reflected from the fact that only the first page of the questionnaire
was filled, in which they said they could not answer further questions because they have no
knowledge of the matter.

• Trouble in Warsi’s e-mail system due to virus and so some questionnaires that were returned
were lost before they could be transferred.

• The delays in the postal system, thus some questionnaires were returned during the regional
workshop.

• Perhaps the list of questions was considered too long so respondents were reluctant to
answer them.

Discussions in provinces
The next  step was to develop  discussions on biodiversity management issues in  Sumatra

among the stakeholders. Initial discussion was held with 13 NGOs, who are WARSI participants
in  four provinces in Sumatra. This was then expanded to include other parties such as research
institutions, regional government, other NGOs, universities, and the  private sector. The main
objective of the discussion was to identify and elaborate on the strategic biodiversity issues in
each provinces and the preparation of those  provinces in  participating in the  regional workshop.
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The discussion in  Padang and Jambi (two provincial  capital cities most easily accessible)
was more  intensive because it was agreed that these two provinces would  strategically be the
basis to access other areas. Jambi would become the  basis to reach the  Southern part of  Sumatra
(Lampung, Bangka Belitung, South Sumatra, Bengkulu, and Jambi). West Sumatra would be the
basis for the  Northern part of  Sumatra (Nanggroe Aceh Darussalam, North Sumatra, Riau, and
West Sumatra).

The series of discussions were held as part of the socialization process and  preparation for
the Sumatra regional workshop. They were held from mid April 2002 until 21-22 May 2002 when
the regional workshop was held. After the workshop, Yayasan WARSI, as the Sumatra regional
coordinator, continued the discussions in a different format, particularly in terms of the partici-
pants and the strategy.

Dialog with journalists
This activity is needed because knowledge about biodiversity management issues is very

limited among members of the public. For example, there is very little awareness about the exist-
ence of  BAPI 1993 document (Biodiversity Action Plan for Indonesia).

This is due to limited socialization of the document. On the other hand many efforts have also
been undertaken in the area of to natural resource conservation. But such activities are often not
well communicated to the wider public because the relationship between conservation actors and
the media is not intensive. Therefore a more intensive dialog with electronic and print media is
needed. The dialog with journalists is thus  an  important element in the process of IBSAP formula-
tion, as well as for activities on the conservation of Sumatra’s biodiversity in the long term.

 The dialog was held one day before the regional workshop, on 20 May 2002 at WARSI office.
The objectives were:
• To share knowledge and build common understanding about local/regional environmental

issues.
• To  expand the socialisation for  IBSAP formulation.
• To get ideas an input for the IBSAP process.
• To share knowledge about  environmental journalism.
• To develop common motivation to provide more coverage of environmental news in mass

media.
• To foster relationship with the  media.
• To prepare regional journalists to cover the regional workshop.

Initially the activity was supposed to involve journalists from all over Sumatra. However,
due to limited funding, the dialog was attended only ten by journalists in Jambi, who represented
local and national media. Despite this, the dialog was relatively successful in helping to dissemi-
nate information about the IBSAP process and the problems faced by  Sumatra’s biodiversity.
Some media published reports on IBSAP regional workshop in  Sumatra. In fact, other media also
published information on the workshop results a few months after the event.

Regional workshop
Organized by  Yayasan WARSI, on 21-22 May 2002 at Mayang Mangurai, BAPPEDA, the

objectives of the Sumatra Regional Workshop are:
1. To provide a venue for biodiversity stakeholders in Sumatra to meet, exchange information

and identify biodiversity issues.
2. To identify regional issues, opportunities and aspirations in biodiversity management in

Sumatra.
3. To gather input for the formulation of  IBSAP documents.
4. To build consensus among stakeholders in formulating regional conservation objectives,

strategy and recommendations relating to Sumatra’s biodiversity.

Some 70 invitations were sent out but the response was overwhelming and 90 people came
to this workshop. The participants came from almost every province in Sumatra, representing
adat community, victims of mining activity, NGO, Bappeda of some  provinces, Bapedalda, private
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sector, national park/conservation area managers, research institution, international technical  sup-
port agency, journalists. The workshop had the full  support of the Jambi  Governor Province.

The two-day  workshop was very  dinamic. It was officially opened by the Jambi Governor,
followed by a press conference involving the Governor, Head of Jambi Bappeda, Director of
Biodiversity Management in the  Ministry of Forestry, Director of Natural Resources and Environ-
mental Management BAPPENAS, Prof. Herman Haeruman from the Bogor Agricultural Institute
and WARSI.

The next agenda was presentation of ideas by resource persons from national and regional
agencies. This was followed by discussions in two groups. Two  main issues were raised:
• The need for logging moratorium given the sesrious degradation of biodiversity in; and
• How to implement the  moratorium in conjunction with regional autonomy.

The Workshop issued an agreement titled “The  Sumatra Mandate for  IBSAP formulation”.
The declaration was an initial consensus among the workshop participants which stressed the
need for logging  moratorium. The complete report of the workshop is presented as a proceeding.

Supporting Activities
These activities were undertaken to support the Sumatra regional process,  to overcome

some technical problems faced by Yayasan WARSI as the Sumatra regional coordinator and as a
response to the needs expressed by some stakeholders.

Leaflet distribution
A simple leaflet was written to help socialize the BAPI 1993 IBSAP formulation to various

stakeholders. This was needed as knowledge about both documents is limited, even among the re-
gional coordinator team. Materials for the leaflet were mostly taken from IBSAP  information sheet.

Biodiversity management exhibition
The exhibition was held during the  regional workshop. The participants were agencies that

also participated in the workshop among others, the National Park Management body in Jambi,
PT. MHP, PT. WKS, Forestrade, Wetland International, WARSI. Several other agencies contrib-
uted materials such as bulletin, brochure, and poster.

The exhibition was aimed at promoting the various forms of natural resource management
and creating a venue for sharing of experience.

Intensive publication in mass media
Several local and national media reported on the IBSAP, the idea of  logging moratorium

raised in the regional workshop, and other activities related to nature conservation. During some
discussions, the journalists who attended also shared experiences in addition to covering the
events.

Formulation of  campaign strategies for saving  Sumatra’s lowland forest
The idea of logging  moratorium raised during the Sumatra regional workshop was seen by

many parties as an important opportunity to save Sumatra’s  natural resources, particularly its
lowland forests which are under serious threats. About  50% of forest degradation occurs in
lowland forests, the habitat of  60% of tropical forest species  (Sukianto Lusli, pers. comm.). Based
on recent data, Sumatra has lost almost  75% of its lowland forests in  1997 (Holmes 2002).

Given the serious situation, some local, national, and international NGOs that conduct ac-
tivities in or on Sumatra’s lowland forests are interested in carrying out further the idea of logging
moratorium. Through an intensive dialog, WARSI then cooperated with  BirdLife Indonesia Pro-
gramme to organize a two day workshop  (25-26 June 2002) in Jambi to   discuss  a  campaign
strategy for saving Sumatra’s lowland forest with logging moratorium as an option. The partici-
pants consisted of  NGOs and journalists from  West Sumatra, Jambi, Bengkulu, Lampung, and
Riau. Discussions at the workshop indicated the possibility of mobilising all the forces to launch
an intensive and well planned  campaign  for saving Sumatra’s lowland forest.
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JAVA-BALI

Pre-Regional workshop I
The first step was to build common perception among stakeholders about the  resource base,

and the threats faced by biodiversity. The stakeholders together identified the gaps in the support-
ing system (institutional capacity and law enfocerment, regulatory framework, information base)
as the underlying issues in biodiversity management based on facts known to be accurate at this
time. The activities conducted during this phase were:
a. Establishing communications with as many stakeholders as possible in relation to the objec-

tive and formulation of IBSAP. This was done through participatory and consultative discus-
sions using postal mail, telephone/fax, and the Internet.

b. Conducting discussions with  and  visiting stakeholders to understand their ideas and aspi-
rations about biodiversity issues in Java-Bali region. Results of the discussions were used as
main topics for  Regional workshop I. This was also the initial stage in  consensus building.
The areas visited were: Greater Jakarta and the surrounding areas, West Java (Serang, Banten,
Ciamis, Indramayu), Central  Java (Cilacap, Yogyakarta), East Java (Surabaya, Malang, Jember,
Banyuwangi) and Bali (Denpasar, Jembrana, Gianjar). In each area PSBK-UI, the regional
coordinator for Java-Bali visited relevant  regional government offices (BKSDA, Bapedalda,
Bappeda, Forestry Service),  universities (environmental study center or the biology divi-
sion), those who have direct links with conservation (national park, community groups,
NGOs)  and the local mass media. The majority of them indicated their interest in being
involved in  building a regional consensus on biodiversity issues.

c. Conducting a one-day Seminar on Environmental and Natural Resource Journalism, which in-
volved the media in di Java-Bali. The activity was also aimed at involving the media in the
socialization of  IBSAP. The seminar was attended by, among others: Media Indonesia, Surabaya
Post, Republika, Bisnis Indonesia, Sains and data media, and RCTI. The seminar was effective in
creating a common understanding on natural resource and environmental issues, and to forge
relationship with the media.

Regional workshop I
The regional workshop I, which involved various stakeholders in Java-Bali had three  objec-

tives:  to develop common perception on the state of biodiversity in  Java-Bali,  to provide strate-
gic recommendation for follow up actions, and to build a commitment to  “cooperate” in
biodiversity management in this region.

 The workshop  applied two methods in harnessing information from the participants. The
first approach was discussion on the ecosystems  and the problems faced by the region. The
second approach was to identify major issues from those identified in the first method. The next
agenda was to discuss alternative solutions.

The Workshop identified six of the most important issues in biodiversity management:
a. Legal and Policy matters. These include weak institutional capacity, limited funding and

support, weak policy instruments, inadequate human resources, centralistic policy and poor
coordination.  The alternatives suggested were to grant greater authority to local institu-
tions, fostering strong leadership, clarifying the legal mandate, and the implementation of
good and clean governance.

b. Conflicts that arise because of poor communications and dialog among the various parties,
poverty, limited employment opportunities, the reluctance of decision-makers to heed pub-
lic aspirations, and limited government capacity in biodiversity management. Therefore there
is a need to develop a forum for dialog, community economic empowerment, enhance  au-
thority and responsibility of local community, and increase the competence of the govern-
ment in resolving the  conflicts.

c. Limited awareness and capacity as reflected in the low awareness of communities, limited
skill in the sustainable management of biodiversity, feudalistic culture in the bureaucracy,
population, an education system which does not match with the need for human resource
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development, global capitalism, and patriarchic culture.  The solutions suggested were to
improve the education system, empower the community’s economic, implement good gov-
ernance and strengthen law enforcement.

d. Institutional weakness in biodiversity management is caused by overlapping tasks among
institutions, poor organizational culture, no accountability process, no long-term orienta-
tion, negation of local community rights, inadequate recognition of the role of local institu-
tions and weak leadership. The solutions suggested were to establish a network for village
government reform, develop clear local parameters to measure performance, planning proc-
ess that involves and is evaluated by the public, significant representation of the public,
formulate rights and responsibilities of local communities together with other stakeholders,
protection of the community’s intellectual property rights and equitable sharing of benefits.

e. Data and information access for stakeholders must be made easier. There is a need to make
an inventory of the potential of and threats  to  biodiversity as well as the relevant knowledge
about them. Therefore data renewal and evaluation system needs to be developed using user-
friendly format. Information in  manual and digital  forms must be supported by a protocol
on data provision and retrieval as well as information flow process. In addition, the institu-
tion in charge of managing data must be defined and must have a clear standard operating
procedure. The workshop suggested the establishment of the Biodiversity  Data and Infor-
mation Center for  Java-Bali.

f. Management problems are caused by, among others, fragmentation of habitat in Java-Bali,
thus severing the gene flow and home range of many fauna species. Fragmented ecosystems
are facing more serious  degradation  and conversion, while there are no corridors linking
these areas. Inadequate public understanding about the value of natural  resources, poor data
and information system,  weak  human resources,  and inadequate funding lead to poor
management and increase in biodiversity degradation. One way to solve this problem is to
identify locations with relatively similar biodiversity and creating the corridor, supported by
political will and definite spatial planing.

Post-Regional workshop I
After the Regional workshop I the following activities were conducted:

a. Maintaining communication network
b. Resuming small group discussions
c. Formulating proposals for biodiversity action plan in Java-Bali to be incorporated into IBSAP

document.
d. Preparing Regional workshop II, with relatively similar participants and design.

Regional workshop II
This workshop was designed to formulate targets to achieve the goal of “zero biodiversity

loss” and “reversing biodiversity loss” as well as make a list of commitments of “who does what”.
This is a serious challenge and IBSAP is to be used as a tool to achieve the above goals.

Therefore there was a need to create a driving force to ensure that IBSAP will be implemented.
That driving force is a network of stakeholders that would provide input to the IBSAP process.

Post-Regional workshop II
The following activities will be undertaken as a follow-up and as a part of the IBSAP monitor-

ing and evaluation mechanism after the document is published.
a. Dissemination and socialisation of  IBSAP document including information on the condi-

tion, value and significance of biodiversity to a wide range of stakeholders in  Java-Bali.
b. Establishment of regular communications to exchange data, ideas, and experience in manag-

ing  biodiversity in the region.
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KALIMANTAN

In this region discussions were held with various agencies and resource persons dealing in
biodiversity, in groups or individually, as well as using the electronic mail and Internet.

The results of these discussions were used as a basis for implementing the Kalimantan Re-
gional workshop on Biodiversity Strategy and Action Plan held on 11-12 July 2002. It was organ-
ized by the  Center for Social Forestry (CSF) of Mulawarman University, Samarinda. Eighty seven
participants representing government institutions, NGOs, academics, and the private sector and
students of local universities attended the meeting.

The first part of the workshop was presentation by resource persons who are experts on
biodiversity issues in  Kalimantan. It was followed by discussions in four groups covering for-
estry, agriculture, wetland, and coastal and marine. Each group identified problems, goals and
priorities.

Discussions were held in several stages during the workshop. During the first phase each
group discussed the state of Kalimantan biodiversity, the measures have been taken so far, prob-
lem identification and formulation of priority issues to manage biodiversity and  alternative solu-
tions.

The next phase was a plenary in which each group reported the results of their discussion.
The plenary outlined strategies to formulate an action plan based on the five priority issues. This
was followed by another group to discuss  strategies and actions. Each group then presented the
results in a plenary.

The last group formulated Strategy and Action Plan for biodiversity management based on
the sharing of discussion results of during the plenary. The results of each group were integrated
into a single Strategy and Action Plan for Kalimantan bioregion.

SULAWESI

The IBSAP process in Sulawesi Bioregion was participatory, open and involved various
stakeholders. The activities can be grouped into two stages: pre-workshop process and regional
workshop process:

Pre-Workshop Activities
The activities were:

• Meetings with institutions that are considered as sources of information and have compe-
tence in biodiversity issues, such as the regional Environmental Office, the Environmental
Study Center, University of Hasanuddin, South Sulawesi Bapedalda, BKSDA II South Sulawesi,
South Sulawesi NGO Coalition on Transgenic Organisms.

• Identification of biodiversity stakeholders in Sulawesi.
• Socialization on the formulation of IBSAP documents through  seminars and meetings in

Manado, Palu, Kendari and Makassar.
• Meeting with the executives of the Sulawesi Regional Development Cooperation Agency

(BKPRS) in order to get political support for  biodiversity management in Sulawesi.
• One-day seminar on Urban Forests in Makassar,  jointly organized by Biro Khusus Pandu

Alam and Sylva Indonesia  Hasanuddin University. The seminar was held in  APTISI building
South Sulawesi on 20 April 2002, attended by 97 participants. It recommended the immedi-
ate establishment of urban forests in  Makassar Municipality.

• Local meetings in the four  provinces of Sulawesi with the theme “Building a new paradigm
for biodiversity management”, to collect information to set priorities for biodiversity conser-
vation in each province.

• Questionnaires on IBSAP were sent by email and not by postal mail as there was limited time.
In addition, in-depth interview was also conducted. Despite these, the results were not as
hoped, most probably due to the delay in conducting IBSAP socialization through the mass
media. At the time of writing this report, favorable response was given only by the South
Sulawesi  Environmental Assistant Deputy, Environmental Study Center at the University of
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Hasanuddin, and South Sulawesi BAPEDALDA, because the regional coordinator, SCENT,
conducted in-depth interview with each of them. None of the questionnaire sent by email
was returned.

Sulawesi Regional workshop
The Regional workshop was designed by the Sulawesi IBSAP team, with the following objectives:

• To present main issues in each of the provinces in  Sulawesi and to formulate regional Vision,
Mission and  Objectives.

• To gather information on environmental  management based on traditional community/ lo-
cal wisdom,

• To formulate the Sulawesi Strategy and Action Plan for Biodiversity management by identify-
ing cross-sectoral issues in the main  ecosystems of  Sulawesi, and

• To formulate the Sulawesi Regional Consensus.

The workshop was held on 26-28 June 2002 in Makassar, attended by participants represent-
ing government institutions, indigenous community, local and international NGOs, private sec-
tor, and the general  public. It  was organized in a participatory manner through group and ple-
nary discussions combined with rapid reporting technique to ensure that the forum was dynamic,
accommodative and taking people’s aspiration.

There were two stages of group discussion. During the first phase, five groups were formed
based on ecosystems, i.e. marine and coastal, forest, wetland, karst and agriculture. Each group
discussed vision, mission, and objectives of  biodiversity management based on one of those
ecosystems.

In the second phase, participants were divided into four groups, each group consists of a
mixture of representatives from the previous five groups. The groups and main discussions cov-
ered were as follows:

• CONSERVATION AND CAPACITY BUILDING
Theme of discussion:

Biodiversity Conservation and Utilisation:
a. In-situ conservation including community involvement.
b. Ex-situ conservation: live, active and dead collections.
c. Sustainable management.

Capacity Building:
a. Legal development, enforcement and  socialisation, increasing the willingness to com-

ply with laws and regulations, including adat, traditional and religious laws.
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b. Strengthening institutions responsible for biodiversity management.
c. Enhancing knowledge, awareness and skill of communities through campaign on sus-

tainable natural  resource utilisation.
d. Development of community development programs and enhancing the participation of

local NGOs and communities in biodiversity management.
e. Developing  educational program on biodiversity for all ages.
f. Monitoring and evaluation of  biodiversity management program.

• REHABILITATION, RESEARCH AND DEVELOPMENT
Theme of discussion:

Rehabilitation and Biodiversity Enrichment:
a. Improving the programs for ecosystem rehabilitation and restoration: reforestation  and

regreening,  restocking.
b. Development of  arboretum, Urban forests, breeding programs and botanical gardens.

Research and Development:
a. Inventory and monitoring of  biodiversity dynamics.
b. Monitoring the economic impact and climate change due to biodiversity degradation.
c. Documentation of the potential of  natural  resource (for food, medicine, chemicals,

bioprospecting, etc.).

• BENEFIT SHARING AND  FUNDING MECHANISM
Theme of discussion:

Equitable sharing of benetifs:
a. Biodiversity economic valuation.
b. Mechanism for bioprospecting  and access to  genetic resource.
c. Intellectual property rights which prioritize traditional knowledge and wisdom.

Funding Mechanism
a. Certification, conservation concession area.
b. Taxes for  multinational, national, and state owned companies.
c. Establishment of National Environmental Fund.
d. Debt for nature swap, with the supporting banking system.
e. Funding mechanism through state budget, grants, etc.

• COLLABORATION AND INFORMATION SYSTEM
 Theme of discussion:

Collaboration frame work:
a. Strengthening institutions charged with biodiversity management at the  provincial  and

regional levels.
b. Policy reform, integration or synergy.

Information system:
a. Development of  biodiversity  data base and  clearing house for Sulawesi.
b. Development of network, coordination,  monitoring and evaluation of biodiversity man-

agement in Sulawesi.

Building  Regional Consensus
Consensus building was initiated during an informal meeting between the Sulawesi regional

coordinator with representatives from five provinces on  27 June 2002. The meeting discussed strate-
gic framework and priority actions to be taken in  Sulawesi based on the results of the regional needs
assessment as revealed during the group and plenary discussions on 26 and 27 June 2002. The meet-
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ing then produced a draft consensus titled  “MAKLUMAT SULAWESI” (Sulawesi Manifesto).
The draft was presented during the plenary session on 28 June 2002, which was agreed by all

of the workshop participants to be called the SULAWESI DECLARATION and was signed by
them. The declaration contained the commitment of the participants to implement the IBSAP
documents at the  regional level as well as the agreement to establish the SULAWESI BIODIVERSITY
FORUM (FKS). The Forum is charged with the following functions:
• Developing information and communication  system for  biodiversity management at the

regional level.
• Formulating a guideline for regional biodiversity management.
• Formulating code of ethics for regional biodiversity management.
• Advocating for law enforcement and institutional building related to regional biodiversity

management.

Environment Journalist Workshop
In order to communicate the results of the regional workshop to the general public, the

Sulawesi Bioregion Coordinator cooperated with the South Sulawesi BAPEDALDA to organize
the environmental  journalism workshop on  5 August 2002, at the  BAPEDALDA auditorium in
Makassar. Twenty seven  journalists from local/national media in  South Sulawesi and members of
several local NGOs attended the workshop.

Presentation of the results of LIPI expedition
This activity was conducted in cooperation with the expedition team of the National Sci-

ences Institute (LIPI) and South Sulawesi Bapedalda. The result of the expedition around Maros
karst area was presented on 30 August 2002 at the Governor office of South Sulawesi Province.
There were 75 participants attended this meeting, representing government agencies, private sec-
tor, academics, university students, NGOs, and some members of the public.

Formulation of  Regional Process Report
The information obtained during the pre-workshop,  regional workshop and other regional

processes were summarized and the written by a team, based on the following guidelines:
• As far as possible, the language is not to be changed.
• If there is a need to change the language, it must be done as prudently as possible and

without changing the contents or substance.
• The addition of an issue which is not contained in the written document may be done as long

as it is through consultation with individual participant, or based on records of the meetings.
• Issues raised during the meetings in  each province, the environmental journalism work-

shop,  seminars and personal communications may also be used as a reference to revise or
add information to the report.

NUSA TENGGARA
The IBSAP formulation process in  Nusa Tenggara bioregion is bottom-up, and transparent,

involving various stakeholders.  Four workshops were held, one in each  subregion i.e.  Sumba,
Timor, West Nusa Tenggara (NTB), and Flores.

Workshops
The workshops were held during  July 2002 in the four areas mentioned above. The reasons

for having four instead on one workshops are: 1) The area consists of small islands with their own
characteristics, 2) Each subregion has unique ecosystem and biodiversity, and 3) The need to
reach out to all the  subregions.

Each workshop consisted of the following:
1. Presentations on the potentials and important issues in each subregion of  Nusa Tenggara.
2. Group and plenary  discussions to identify biodiversity management issues  and formulate

appropriate measures for each priority issue.
3. Consensus to address priority issues.



National Document

132

In each workshop, participants were divided into three to four discussion groups:  forestry,
agriculture, and marine and coastal. Each group discussed five issues: 1) habitat degradation as a
direct threat to biodiversity, 2) policy and institutional arrangements, 3) networking, 4) law en-
forcement, and 5) technology. These issues were simplified from the 11 issues identified as priori-
ties in the draft national  IBSAP document (draft 3). In Flores, the institutional aspect was dis-
cussed in a separate group.

The series of workshops began in  Waingapu, Sumba, 1-2 July 2002 for the  Sumba area
(Kab. Sumba Barat and Kab. Sumba Timur) in the form of  open discussion among the partici-
pants. Presentations on the potentials and  biodiversity management issues were conducted dur-
ing the  workshops in   Kupang (Timor), Mataram (NTB), and Maumere (Flores). A brief descrip-
tion of the  workshop agenda and the resource persons is given below:

Kupang
Timor, 9-10 July 2002 for the western part of Timor island  (Kab. Kupang, Kab. Timor Tengah

Selatan, Kab. Timor Tengah Utara, Kab. Belu; Pulau Rote and Pulau Sabu, part of Kabupaten
Kupang).
1. Dr. Leo Banilodu (Professor at Widya Mandira University, Kupang), presented the potentials

and information needed to support biodiversity management particularly in Timor and Flores
islands  (For Sumba, it is relatively complete).

2. Ir. Widodo Prayitno (Director of  WWF NTB) provided description on the biodiversity of
Nusa Tenggara and the concept of biodiversity management in small islands.

Mataram
Lombok, 24-25 July 2002 for NTB area  (Kab. Lombok Barat, Kab. Lombok Timur, Kab.

Lombok Tengah, Kab. Sumbawa, Kab. Dompu and Kab. Bima).
1. Ir. Badrun Zainal (NTB Forestry Service) presented the community forestry philosophy (HKM

or Hutan Kemasyarakatan).
2. Taufik Hizbul Haq (Juang Lestari, a local NGO), discussed the potentials and main problems

in the management of marine and coastal natural resources.
3. Yani Sagaroa (Lembaga Olah Hidup, an NGO from Sumbawa), presented the possible impli-

cations of mining activities, particularly on  Sumbawa island.

Maumere
Flores, 30-31 July 2002 for islands from Flores to   Alor (Kab. Manggarai, Kab. Ngada, Kab.

Ende, Kab. Sikka, Kab. Flores Timur, Kab. Lembata, and Kab. Alor).
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1. Jan Manuputty (staff at WWF Nusa Tenggara,  Riung), explained the marine and coastal
management concept at  Riung Marine Recreation Park  (Kabupaten Ngada) and the impor-
tance of integrated coastal management in  Flores.

2. Jeni Pareira (staff at  BirdLife Indonesia in  Ruteng), described four important areas for  con-
servation of  biodiversity in  Flores and the concept of  Mbeliling area management in
Kabupaten Manggarai, the northern part of  Flores.

The participants of the Nusa Tenggara regional workshop consisted of  regional government,
relevant institutions, the  private sector, NGOs, local academics and community figures. Five
experienced facilitators facilitated the meeting.

PAPUA

Before the IBSAP process began in  2002, there were several other meetings to discuss issues
of biodiversity in Papua. For instance the workshop on 21-24 March 2000 organized by the Papua
Environmental Impact Management Agency (Bapedalda Papua), in cooperation with relevant
government institutions (Bappeda, Balai KSDA Papua II), Cendrawasih University, and NGOs
(WWF Bioregion Sahul, CI Papua Program, Yayasan Pengembangan Masyarakat Desa Papua and
NRM2/EPIQ). The objective was to formulate a strategy for biodiversity management in Papua.

The workshop, attended by 70 participants,  reviewed the threats and problems in conserva-
tion efforts in Papua, and revised the existing conservation strategies. It also raised major issues
with which to measures the success of conservation and elaborated strategic actions. It produced
a draft on Biodiversity Management Strategy in Irian Jaya (Bapedalda of Papua 2000) and establish-
ed a small team whose tasks were to:
1. Review  biodiversity management in  Papua (particularly threats and constraints).
2. Revise the various conservation strategies, especially related to the management of the exist-

ing protected areas in Papua.

The review of conservation strategies showed that many of those strategies have strong sci-
entific  basis that is used to determine a protected area. The main weaknesses are the unclear
follow up plans, and inadequate discussions on economic and cultural issues in conservation
programs, as well as on institutional arrangements. Therefore the draft document produced above
incorporated those issues.

The Papua IBSAP  document, compiled based on input from stakeholders during the Papua
Regional Workshop, also incorporated a brief analysis on the impact of the implementation of Act
No. 22/ 1999 on Regional Government, Act No. 25/1999 on Fiscal Balance between Central and
Regional Government  and  Act No. 21/2001 on Special Autonomy for Papua. The workshop also
established the Team 7 (consisting of 7 members) and formulated a work plan for  Papua. A
summary is presented in Appendix  1 of the Regional document related to Papua bioregion.

The objectives of the  Papua Regional Workshop were to get input on the strategic issues
related to biodiversity management, and build consensus among the stakeholders on the objec-
tives of biodiversity management in Papua and the strategies to achieve them.  It also provided a
venue for creating awareness and participation in biodiversity management. Representatives of
government, NGO, private sector, educational and research institution, community figures, reli-
gious figures and the mass media attended this workshop.

The workshop consisted of two parts. The first part was presentations on the objectives of
IBSAP,  policies of the  regional government in biodiversity management, and the progress and
constraints in implementation. The second part was devoted to group discussions on  biodiversity
management strategic issues followed by  presentations of the results by each group.

Participants were divided into four groups, with four different topics, i.e. Biodiversity, Social
Culture, Economy and Institution. The strategic issues that arose from each group were capacity
building, fund raising for conservation activities, improvement in the morality and responsibility
of law enforcement personnel, and partnership development.
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Lotus is the unique feature of the ponds of the Bogor Palace, its pink flowers amongst the

green leaves, provide a memorable freshness to visitors.
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