6.3.2 Food crops as key part of the system

Issues -
- soil erosion/soil physical conditions
- soil nutrient stocks, especially for low-value, nutrient-rich products such as cassava, where

it is not financially feasible to replace the nutrients exported with the farm products

- soil biodiversity and active soil organic matter fractions can fall below critical levels during
intensification of land use for food crops

- weeds

- vertebrate pests are a key constraint for farmers in growing food crops as well as
establishing tree crops; with increasing distance from the forest margin the main problems
are caused by elephants, wild pigs and rats

Options

- easily established cover crops as source of organic matter

- rock-phosphate as key input on acid infertile soils

- rotational hedgerows as biological weed control

- live fences as pig deterrent

- new upland rice varieties which are well-suited as an intercrop during the establishment
phase of agroforestry systems

Research needs

- evaluating effectiveness of 'weedy’ fallow species such as Chromolaena and Eupatorium
- compatibility of ’improved’ crop germplasm for early stages of tree-based systems

- developing methods for ’functional soil organic matter pools’ as management tool

- establishing ’thresholds’ for loss of soil biodiversity

- landscape diversity as element of vertebrate pest control

- economic analysis to assess feasibility of various options

6.3.3 Tree crops as the major part of the system

Issues

- income sources during tree establishment/length of establishment period

- weed-induced fire risks in period between food crops and closed tree canopy

- climatic risks, especially long dry seasons

- marketing risks and trade restrictions

- existing germplasm improvement programs biased towards monoculture plantations
- market failures in supply of higher-yielding planting material

Options

- selecting rapidly productive tree components, such as bamboo, fast growing timber,
cinnamon, certain fruit trees

- credit schemes to bridge unproductive period; the existing nucleus-estate-plasma concept
provides such credit, but also ties the smallholder to a single marketing outlet for future
products; improved transport will increase options for physical access to production sites,
e.g. for palm oil, and may help to un-couple credit supply and marketing. Smallholder
credit for perennials has not met with much success,
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- trade policy reform to reduce barriers faced by smallholders and by local traders
- policies and programmes to address market failures in supply of planting material

Research needs

- increased accessibility of rapidly producing tree crops

- options for reducing establishment costs/shortening establishment period

- options for extended cropping period

- design rules for selecting appropriate tree mixtures

- design rules for reducing Imperata-induced fire risk

- tests of compatibility of 'improved’ tree germplasm in an appropriate systems context
- economic analysis to assess feasibility of technical options

- analysis of policy-induced distortions and of market failures

6.3.4 Livestock as major component

Issues

- year-round fodder supply,

- choice between: community level conflicts caused by free-roaming animals, land and input
costs for fenced pastures or labour constraints to’cut-and-carry’ systems

- use of livestock as source of draught power for plowing in crop-based systems and for
transport '

- others to be specified

Options
- fodder banks, fodder trees
- others to be specified

Research needs
- to be specified

6.3.5 Land tenure
Land tenure in the ASB benchmark areas can be obtained by four methods:

- via customary rights,

- by buying land,

- via ’transmigration’ programs,

- via a ’free-for-all’ in former logging concessions or along newly opened roads.

There are various restrictions on these types of land. Under certain customary rights, planting
trees is not allowed on communal land, because it is the main avenue for establishing private
(inheritable) land claims. Conflicts over land tenure established by buying land or via
transmigration may arise from a lack of clarity in the customary rights, when one family
member or village leader decides to sell, but others have valid claims as well.
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The "free-for-all” situation can cause serious conflicts with the Department of Forestry and
concessionaires leading to (attempts at) eviction, or to a consolidation and acceptance of the
status-quo. Usually, however, uncertainty remains for a long period and may affect land use
decisions on both sides.

6.3.6 Alternatives to Agriculture

The most rigorous solution is obtained by those who look for ’Alternatives to Agriculture’
rather than ’Alternatives to Slash and Burn’. Migration to urban and industrial areas is a
major escape route from rural poverty, and may be a direct consequence of improved site
accessibility (as the North Lampung case study in Tiuh Baru showed). Links with the rural
areas may persist, however, as it is common for young people to spend time away from
home ("Merantau’), but return at a later stage in the family cycle. Remittances from urban
workers to rural family members also are an important link. Such links facilitate capital
investment in agriculture (and other rural economic activities) and may also be compatible
with the establishment of tree crops. Data of Elmhirst (1995), however, suggest that money
earned was mainly invested outside agriculture, e.g., in sibling eduction (in- or outside the
village). Migration choices at the household level still are poorly understood, at least in a
quantitative and predictive sense, and are a priority for further research on forces driving
deforestation.

6.4 Forces driving deforestation

6.4.1. What causes deforestation in Sumatra?

Some of the major forces that could drive deforestation are shown schematically in Figure
52, arrayed around an ellipse that depicts smallholders’ production decisions. There are four
clusters of phenomena in the figure:

field-level phenomena

"neighborhood effects” on natural resource management at the community level
driving forces operating at the benchmark level

environmental consequences of deforestation

The double-headed arrow connecting "on-site sustainability” with production decisions in
farmers’ fields indicates the interaction between smallholders’ agricultural practices, on the
one hand, and soil organic matter levels, below-ground biodiversity, and other field-level
phenomena that were the topics of section 6.3. Most other environmental consequences
depicted in Figure 52 (biodiversity loss, greenhouse gas emissions and sinks) will be taken
up in section 6.5 on integration of biophysical, land use, and policy research. This section
focuses on forces driving deforestation at the community level and the benchmark level. The
latter includes watershed-level sustainability (soil and water conservation), sectoral policies,
regional infrastructure investments, and macroeconomic policies.
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Figure 52. Driving forces of deforestation and other land use change, and some of their
consequences

Smallholder production decisions are at the center of Figure 52 because of an implicit
ASB hypothesis:

DEFORESTATION HYPOTHESIS 4. ROLE OF SMALLHOLDERS
Smatlholders account for a significant share of deforestation in Sumatra.

Whether or not this is the case is an empirical question that is being addressed as part of
characterization activities that will continue in Phase 2. The answer is likely to depend on
the type of forest.  Figure 53 indicates the various types of forest land in Indonesia,
including "village land" and "government forest land." There is a considerable zone of
overlap (and conflict) between these two categories. The main classes of officially-designated
government forest land are:

® conservation forest, national parks, and nature reserves
® (watershed) protection forest
®_ (limited) production forest
® conversion forest

It may be that smallholders account for much of the conversion at the margins of
conservation and protection forests, where (at least formally) large-scale actors are not
supposed to operate. In the case of production forest, conversion often occurs because of
interaction between logging companies (that build roads) and the smallholders occupying this
land as "spontaneous migrants."
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Figure 53. Forest categories in Indonesia; the overlap between the ’village’ forests and the
'government’ forests indicate a zone of debate and conflict

One important issue is how (or whether) one counts "conversion forest” as
"deforestation.” "Conversion forest” is state forest land that is officially-designated for
conversion to other uses, usually involving agricultural production (such as transmigration
projects and large-scale plantation agriculture). In terms of official policy, this land use
change is viewed as an element of economic development strategy rather than (uncontrolied)
"deforestation.” Nevertheless, land use in these large projects often sacrifices much of the
forests’ environmental functions.

Table 32 shows that policy objectives (regarding the mix of forests’ environmental and
production functions) and policy problems differ significantly by forest policy domain. One
task in the characterization activity for Phase 2 is to attempt to pull together the data on
deforestation by forest class for the various actors involved in forest conversion in order to
estimate, for example, the relative shares of officially-sanctioned forest conversion and
conversion by smallholders to establish treecrops. To a large extent, the "conversion forest”
policy problem rests with a global market failure: lack of mechanisms to compensate
resource users (including national governments, companies, and smallholders) for supplying
global externalities. No work is planned on this for ASB-Indonesia in Phase 2, but it is an
issue that merits attention in Phase 3 planning at the global level.

6.4.2. What drives deforestation by smallholders?
If smallholders contribute significantly to deforestation--at least for some forest policy
domains it--is important to know why if one wants to identify options for slowing forest

conversion. The ASB Global hypotheses are that conversion of forest by smallholders is
driven by (a) food production insecurity or (b) poverty. These hypotheses are stated below.
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SMALLHOLDER DRIVING FORCE HYPOTHESIS 1A. FOOD INSECURITY

Deforestation caused by slash-and-burn is driven by food insecurity. Increased/prolonged
food production will decrease deforestation.

SMALLHOLDER DRIVING FORCE HYPOTHESIS 1B. POVERTY

Deforestation caused by slash-and-burn is driven by rural poverty. Increased household
income will decrease deforestation.

Three groups of smallholders have been studied in detail during Phase 1: local people,
spontaneous migrants, and government-sponsored transmigrants. The general features of
the livelihood strategies of these three groups are remarkably similar. Although foodcrops
are produced after initial forest conversion, food production per se does not appear to be the
primary objective. Hence, Hypothesis 1A does not seem to be the driving force. And while
poverty clearly plays a role as a driving force, for reasons suggested above in section 6.1 and
elaborated below in this section, it is clear that certain measures to raise income run the risk
of increasing deforestation. Thus, hypothesis 1B is too simplistic and will be replaced later
in this section with a number of hypotheses regarding "push” and "pull” factors affecting
migration.

The twenty ASB-Indonesia researchers who participated in a two-day "driving forces"
working group during the ASB planning workshop endorsed hypotheses 1C and 1D for
research in the next phase. Each is derived from a fact that is obvious at all of the ASB sites
in Sumatra: establishing treecrops is the primary objective of smallholders employing slash-
and-burn.

SMALLHOLDER DRIVING FORCE HYPGTHESIS 1C. PROFITABLE TREECROPS
Deforestation caused by slash-and-burn by Sumatran smallholders is driven by profitable
income-generating opportunities, specifically production of treecrops. These are an indirect
means of attaining food security, but food production per se is not the driving force.

SMALLHOLDER DRIVING FORCE HYPOTHESIS 1ID. PLANTING TREECROPS
ESTABLISHES INFORMAL LAND CLAIMS. Deforestation caused by slash-and-burn by
Sumatran smallholders is driven by their desire to establish claims over land. Planting
treecrops such as rubber is a well-established mechanism for securing informal land tenure
in Sumatra. Where communal forest land has to be cleared before it can be claimed by
individual families, this tenure arrangement accelerates forest conversion.

Data from household and community-level characterization in Phase 1 support these two
hypothesis, but it is not possible to discriminate between them with the survey data.
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Table 32. Forest policy domains

Policy domain
(forest class)

Policy objective
regarding
environmental
functions

Policy objective
regarding
production
functions

Policy problem

Represented by
which ASB-
Indonesia site?

Protection forest/
Conservation forest/
National park/
Nature reserve

Production forest,
including village forests

Degraded production
forest/imperata grassland;
including village
grasslands

"Conversion forest” and
forest converted by
smallholders -

Objective is
100%; less in
practice.

Partial

Objective is to.
increase from a
low tevel

Virtually none.
(Outcome depends
on subsequent
use.)

Objective is few if

any; perhaps limited

to extraction of
non-timber forest
products (NTFPs).

Partial

Objective is to
increase from a low
level

Conversion viewed
as more profitable
than forest
production.

[dentifying incentive
structures and/or
regulations that minimize
costs of monitoring and
enforcement of forest
boundaries.

Identifying institutional
mechanisms to create
incentives for sustainable
forest management.

Identifying institutional
mechanisms to create
incentives for
reforestation.

Identifying feasible
compensation mechanism
for value of global
externalities.

Rantau Pandan

Bungo Tebo;
Rantau Pandan

North
Lampung

Bungo Tebo;
North
Lampung




6.4.3. Forces operating on smallholders at the community level: "neighborhood effects.”

As emphasized in section 6.2, smallholders are not the only actors converting forest nor are
they the only group employing slash-and-burn in Sumatra. Forest concessionaires, industrial
timber estates, treecrop plantations, and transmigration projects all have played

arole too. Even if we retain the ASB focus on smallholder land use choices, it is impossible
to ignore the potential for impact of the large-scale actors, whether public orprivate, on
smallholders’ opportunities and constraints. These neighborhood effects are depicted by the
arrows running to the smallholder community from “"government projects” (e.g.,
transmigration projects) and "large-scale private enterprises” (including forest concessions
and treecrop estates) in the "natural resource management” cluster in Figure 52.

Appropriation of large tracts of land for projects effectively increases the local population
density (since land that once was accessible now is closed to the local population or its use
entails new risks for production and investment). Other implications depend on who the
large-scale actors are in the smallholders "neighborhood.” The following community-level
hypotheses are organized by policy domain (see Table 32).

COMMUNITY-LEVEL HYPOTHESIS 1. MARGINS OF NATIONAL PARKS AND
RESERVES: "Bufferzone Agroforestry” is not sufficient to protect national parks and nature
reserves. Moreover, forest encroachment can be pulled by profitable agroforestry
innovations (see migration hypothesis 3 below).

Productivity-increasing agricultural innovations that can be applied profitably within the
forest margins will accelerate forest encroachment unless clear property rights can be
established over forest lands. ~ While clear property rights are necessary to establish
incentives for natural resource management, they may not be sufficient to protect parks and
nature reserves. Incentives structures and/or regulations that minimize costs of monitoring
and enforcement of forest boundaries also are required for effective protection of this forest
class.

COMMUNITY-LEVEL HYPOTHESIS 2. COMMUNITY-BASED MANAGEMENT OF
PRODUCTION FORESTS

Tenure conflicts between concession holders and local smallholders undermine natural
resource management incentives for each group, resulting in degradation of forest resources.
Under these circumstances, devolution of rights and responsibilities of production forest
management (including logging) to local communities will improve natural resource
management compared to the status quo ante. Management of production forests by local
communities also can be a more effective means of monitoring and enforcing restrictions on
forest encroachment by spontaneous migrants ("forest squatters").
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COMMUNITY-LEVEL HYPOTHESIS 3. REHABILITATION OF DEGRADED PRODUCTION
FORESTS (IMPERATA GRASSLANDS) BY SMALLHOLDERS

Property rights over all products, including timber, create incentives necessary for local
people to do the hard work to re-establish trees on land that formally is classed as production
forest but, in fact, is covered by extensive imperata grasslands. Clear rights of ownership
of the trees they plant will create incentives for local people to cooperate in fire prevention
and to take the lead in fire control. Without local cooperation and community involvement
'to control fire, sustainable rehabilitation of imperata grassland is extremely difficult.

COMMUNITY-LEVEL HYPOTHESIS 4. TRANSMIGRATION PROJECTS ("CONVERSION
FORESTS") BEGET FOREST CONVERSION

Forest conversion is likely to be increased in the neighborhood of a transmigration project
for two reasons. First, transmigration projects are a source of spontaneous migrants--either
transmigrants themselves or relatives who follow them--who then convert forest. Second,
cheap labor supplied by recent transmigrants combined with local people’s superior access
to forest land accelerates forest conversion for treecrop planting in areas adjacent to
transmigration sites.

6.4.4. Forces operating at the benchmark level

Of the forces operating on deforestation and land use change at the benchmark level (Figure
52), priorities for ASB-Indonesia Phase 2 research may be grouped in three sets:

® migration pressure

® road construction

® secctoral price and trade policies

These sets of forces affect the profitability of forest conversion by smallholders, but the
direction and magnitude of their impact on deforestation depends on interactions with other
forces at the community and the benchmark level.

MIGRATION HYPOTHESIS 1. UNSUSTAINABLE AGRICULTURAL PRACTICES INCREASE
MIGRATION PRESSURE IN THE FOREST MARGINS

Land use practices that create significant negative externalities at the watershed level
(siltation, flooding, etc) and, thereby, significantly undermine land productivity, will
contribute to migration. Under some circumstances, it can be true that "Alternative
production techniques that maintain or enhance soil fertility and diminish weed invasion will
prolong the productivity of recently cleared land, thereby reducing forest encroachment”
(ASB Global Hypothesis on Food Security/Human Welfare). However, this is not always
the case: compare migration hypotheses 2 and 3 below.
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MIGRATION HYPOTHESIS 2.  SUSTAINABLE PRODUCTIVITY INCREASES IN
IRRIGATED LOWLANDS REDUCE MIGRATION PRESSURE IN THE FOREST MARGINS

Some productivity-increasing agricultural innovations (for example new rice varieties for
irrigated lowlands) unambiguously reduce forest encroachment because they expand income-
generating opportunities for the rural population but cannot be applied profitably in the forest
margins.

MIGRATION HYPOTHESIS 3. UPLAND PRODUCTIVITY INCREASES (INCLUDING
AGROFORESTRY INNOVATIONS) INCREASE MIGRATION PRESSURE IN FOREST
MARGINS

Productivity-increasing agricultural innovations that can be applied profitably within the
forest margins will accelerate forest encroachment unless clear property rights can be
established over forest lands (see community-level hypotheses 1 and 2 above.)

MIGRATION HYPOTHESIS 4. GROWTH OF EMPLOYMENT OPPORTUNITIES IN OTHER
SECTORS IS THE MOST IMPORTANT FORCE REDUCING MIGRATION PRESSURE IN
THE FOREST MARGINS OF SUMATRA

Expansion of employment opportunities in manufacturing and services, WHICH DEPENDS
MAINLY ON SOUND MACROECONOMIC MANAGEMENT, has greater potential to reduce
forest encroachment by smallholders than sectoral policies in agriculture or forestry. (This
result depends on the structure of the economy. Industry’s share of GDP surpassed
agriculture in 1992 and export-oriented manufacturing now is the engine of growth in the
economy. The effect of growth in other sectors on migration pressure in the forest margins
would be much less if (a) industrial growth were stagnant or (b) agriculture dominated
national income and employment generation today as it did only 25 years ago.)

ROAD CONSTRUCTION HYPOTHESIS 1. SECONDARY ROADS. Other things equal,
secondary roads built by logging companies, transmigration projects, and other large-scale
actors contribute to forest conversion by making forest access easier for spontaneous
migrants.

ROAD CONSTRUCTION HYPOTHESIS 2. MAIN ROADS. - Patterns of land use change
resulting from construction of a major road through a particular site depend on biophysical
determinants of production potential (e.g., soil fertility), land tenure, access to markets, and
migration pressure.

HYPOTHESIS ON SECTORAL PRICE AND TRADE POLICIES. Incentives created by
sectoral price and trade policies have powerful influences on land use decisions and*on
environmental consequences (biodiversity loss, GHG emissions, erosion) of forest
conversion. The case of rubberwood (see section 5.10 above) is a good example of links
running from policies to land use, production, and marketing decisions at the household level
and to biophysical outcomes.

136



6.5 Integrating biophysical, land use, and policy research at the benchmark level

Section 6.4 discussed the important task of analyzing the forces that link policy choices to
land use change. But we also need a comprehensive set of biophysical measurements to
understand the "who cares” question: are these effects big or little? When we know how
big the differences are among the various land use systems (and we already have a good
idea), we will have a basis for identifying the major opportunities to make a difference and,
hence, to provide a more precise focus for priorities for policy research.

Except for biodiversity assessment, methodological foundations and research teams for all
key biophysical indicators were established in Phase I. Planning is going on to identify the
biophysical measurements that deserve priority for replication in Phase II and to clarify
where additional work will focus. With CIFOR joining as an active partner in the ASB-
Indonesia consortium for Phase 2, we now have the basis to begin biodiversity assessment.

All three of the ASB global hypotheses can be linked directly to land use changes and
thereby adapted to conditions suited to the Sumatran benchmark sites.

BENCHMARK-LEVEL HYPOTHESES ON FOOD SECURITY/HUMAN WELFARE:
Continuous, intensive foodcrop production is not agronomically sustainable in the forest
margins of Sumatra while perennial-based systems (including agroforests) are sustainable and
offer profitable alternatives for smallholders.

Soil organic matter (SOM) measurements are the key biophysical indicator for agronomic
sustainability.

BENCHMARK-LEVEL HYPOTHESIS ON GLOBAL WARMING: Major land use systems in
Sumatra differ significantly regarding greenhouse gas emissions and sink strength.
Specifically, complex agroforests, industrial timber estates, and treecrop monoculture
sequester more carbon than foodcrop-based systems, thereby reducing net greenhouse gas
emissions as a result of deforestation at the forest margins in Sumatra.

Measurements of greenhouse gas emissions and sink strength and measurements of

biomass (above- and below-ground) are the key biophysical indicators for global warming.

The source/sink relations for methane are more important for the global climate than the

source/sink relationships for carbon dioxide.

Upland forest soils are a significant methane sink.

Burning vegetation, especially timber, produces large amounts of methane.
BENCHMARK-LEVEL HYPOTHESIS ON BIODIVERSITY CONSERVATION:- Major land use
systems in Sumatra also differ significantly regarding biodiversity. Specifically, complex

agroforests preserve much greater biodiversity than other land use alternatives at the forest
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margins (including industrial timber estates, treecrop monoculture, and foodcrop-based
systems) thereby reducing biodiversity loss as a result of deforestation.

Much of the existing biodiversity can be maintained while productivity is increased
through introduction of higher-yielding germplasm in complex agroforestry systems, such
as rubber agroforests (’jungle rubber’).

Work to develop indicators of the biodiversity of various groups (plants, soil
microorganisms, etc.) will be developed in Phase 2.

The ultimate goal is to fill in the cells of the following table. The potential number of
cells is quite large, especially since we probably need at least two versions of the table, one
for the peneplains and one for the piedmont zone. Proposal development for Phase 2 will
require effort to set priorities for measurements across rows of the table. Since the two
peneplains sites are similar biophysically, it may be possible to focus additional data
collection on one of the two sites, at least for above-ground biomass and biodiversity. Phase
2 proposals on these topics (corresponding to the columns) will have to consider where the
greatest payoff to additional measurements is most likely. And for some biophysical
indicators, it may be necessary to look more closely at variation resulting from elevation,
soils, climate, and other factors.

Table 33. Attributes of land cover units which are needed to evaluate the externalities of
land use change

A. B. C. D. E. F. G.
Major Extent in | SOM | Carbon Carbon GHG Biodiversity,
land use benchmark below- above- emissions | above- and
category area ground ground (CO,, below-ground

(000 ha) (% C) | (kg C/ha) | (kg C/ha) CH, N,0) | (measured in
(kg/ha/yr) | area-based
units)

The rows of this table are the major land use categories for the Sumatran benchmark sites
(compare section 5.1). From the outset of Phase 2 it will be necessary to agree on precise
descriptions of a common set of land use categories for biophysical monitoring. The
categories have to be (a) comprehensive for major land use categories for the site and (b)
consistent across the studies that produce data for the columns. Particular attention needs
to be given to developing clear operational definitions for forests, agroforests, plantations,
and other tree-based systems. Rubber agroforests - a category covering millions of ha in
Sumatra - is a candidate for special attention. Among the outputs of the regional planning
workshop were two partial tables of definitions, one for forest land use systems and cover
types and the other for agroforestry and agricultural land use systems and cover types. These
partial tables represent work in progress to reconcile the level of disaggregation in land use
that is desirable with what is feasible given data constraints and current technology.

Fig. 54 indicates that the biophysical properties of the benchmark area, soil, vegetation
and atmosphere are influenced by historical as well as current drivers of deforestation and
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land use change. Government policies develop gradually with time and their may be a
considerable time lag between policy development and its actual effects on the ground. For
the ASB project, we are mainly concerned with the effects of the actual situation on the
ground on three targets: ’increased human welfare’, 'reduced greenhouse gas emissions’ and
"biodiversity conservation’. Which policies can be developed now to reduce the conflicts and
expand complementarities between these targets in the near future in the benchmark area?

Past policies continue to dictate the way in which local inhabitants use natural resources.
For example, the development of agroforests and rubber plantations since the pre-war period
both among smallholder and large private companies has been the backbone of the economy
of almost the entire island of Sumatra. Therefore, at least until the 1970’s, land use change
in Sumatra was very much dominated by rubber plantations and rubber agroforests. The
pattern of forest conversion followed the river system which was used as the main
transportation pathway, both for the logs obtained in the primary step of deforestation and
for the rubber which was obtained later. Today’s driving forces of deforestation and
conversion of natural forest may be to a large extent the product of central government
policies, such as road development (leading to a very different system of access), the
transmigration program, forest concessions and industrial timber plantations, and estate crop
development which are extensive in some of the benchmark areas. These policies were
developed to address government priorities. If we now conclude that they have undesirable
side-effects as well, (how) can these be changed without unduly compromising the original
objectives? And can such change be implemented soon enough to make a difference?

Reward systems do not yet exist for those who develop without destroying the
environment, but also for those who improve the environment. On the contrary, land clearing
using fire, for example, has been extensively and commonly practiced by virtually all actors
(public and private, large and small) contributing to forest conversion. Slash-and-burn
methods are attractive for all these actors because fire is the cheapest, most effective means
to clear land. '

Historical L.U. change

A.S.B.
Benchmark areas ‘ thrusts
* Increased

human
welfare

* Lower
GHG emis-
sions

Policy development

* Conser-

i aio i | aierty
orces driving deforestation diversity

Figure 54. Past and current policies affect biophysical aspects of the benchmark areas and
thus have an (indirect) effect on the three ASB thrusts.
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Figure 55 gives a more detailed biophysical account of the relations betweep ‘vegetation’
(natural or man-made) and the main production factors (water, nutrients and soil). Long term
sustainability of the production system depends on the management of the water balance, the
nutrient balance and soil organic matter (carbon) balance. In each case, there is a trade-off
between short term gains and long term sustainability. A quick profit can be obtained by
stimulating the breakdown of soil organic matter and benefitting from the nutrients thus
mineralized, by not replacing the nutrients removed from the system in harvested products,
and by not investing in soil and water conservation measures to protect areas downstream.
How can (government) policies influence decisions made on the ground, and tip the balance
in the direction of sustainability rather than quick profits? An obvious first requirement is
long term security of land tenure. Emphasis on long term tree crops (rubber, cassiavera, fruit
trees) rather than annual food crops probably helps as well.
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Figure 55. Integrated approach to study slash-and burn process in order to find alternatives

In most cases governments will have to accept the status quo of the current distribution of
people. The policy challenge is to identify methods that are economically and institutionally
feasible and sociallyt acceptable to give them incentives to increase the sustainability of their
land use and prevent further encroachment of remaining natural resources. Costs of moving
people out of their current areas are high, both from an economical, a social and a pofitical
perspective. The ’local transmigrants’ of the N. Lampung benchmark area were moved in
such a way out of a ’protection forest’ area, and now have to make a living in an area with
much poorer soils than where they previously settled by their own choice. It is
understandable that many of them have moved or are still considering that option. The
overall balance in terms of forest protection may well have been negative, if all aspects are
considered. '
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6.6 Research priorities for Phase 2 and Phase 3

During the regional planning workshop, members of the ASB-Indonesia team rose to the
challenge to develop proposals for Phase 2 that (a) can have a clear impact on the three main
ASB objectives  (poverty alleviation, reduction of greenhouse gas emissions, and
conservation of biodiversity) or that address broader forces driving deforestation and (b) are
‘researchable.’ Table 34 summarizes the proposals made, under the 4 major headings, agreed
at the global level:

1. Characterization and Diagnosis

2. Food security and human welfare

3. Global warming

4. Biodiversity conservation

A number of gaps still exist and further cooperation with partners outside the current ASB
consortium will be welcome to help fill these gaps.
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Table 34. ASB-Indonesia Ongoing Activities and Proposals for Phase 2 Research

ASB Global category/Title Scale! | Status Leader(s) Site(s)
1. Characterization & diagnosis
Testing basic hypotheses uSing H/C Ongoing ICRAF RP, BT,
household questionnaire data LU
Farmer participation/setting up C Proposal FNCRDC RP,
local ASB liaison committees UGM BT,
CRIFC/. LU
UniLa
Developing models of driving B Ongoing ICRAF RP, BT,
forces of land use change LU
History of land use change* B Ongoing ICRAF(w/UC Jambi
Davis,
ANU)
Public investment policy: the role C/B Proposal CASER BT, LU
of large projects
Public investment policy: road B Ongoing World Bank Jambi
construction*® ICRAF
Price and trade policies: rubber- B+ Ongoing ICRAF Sumatra
wood; other topics to be identified
Regional migration B+ Gap 7 Java/
Sumatra
Impacts of macroeconomic policies | B+ Gap 7” Sumatra/
national
Bibliography of slash-and-burn B+ Proposal/ IPB - CIIFAD National
agriculture* ongoing
2. Food security/human welfare
Integrated soil fertility management | F/H Ongoing; CRIFC, BT-Sitiung
new proposal | UniBraw, LU
IRRI, ICRAF
Increasing rice yields during F/H Ongoing; CRIFC, IRRI, RP, BT

establishment of agroforests
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new proposal

ICRAF,
Sembawa




Agroforestry techniques for F/H Ongoing; ICRAF, CRIFC LU

rehabilitation of degraded lands new proposal

Soil and water conservation at the F/H/ | Gap? FNCRDC? RP, BT

watershed level C/B CSAR? (Batang
(CHFAD?) Hari
(IBSRAM?) watershed)

Migration case study H Proposal CASER, TRANS | LU

3. Global warming

Timber and fruit-based F/H Proposal FRDC, UGM, RP, BT

agroforestry systems ICRAF

Rubber agroforestry* F/H Ongoing; ICRAF,; RP, BT

new proposal | Sembawa

Vegetation change, biomass F/B Ongoing; BIOTROP RP, BT,

measurements new proposal LU

GHG emissions/soil organic matter | F/B Ongoing; IPB, UniBraw RP, BT,

fractions ' new proposal | TSBF LU

Production forest management: H/C/ | Proposal UGM BT

community forestry B

Imperata grassland rehabilitation C/B+ | Ongoing ICRAF nation-wide

policy options

4. Biodiversity conservation

Biodiversity assessment -- below- F/B Proposal UniBraw; RP, BT,

ground CRIFC, LU
TSBF

Biodiversity assessment -- above- F/B New CIFOR RP, BT

ground

Protected forest/National park H/C/ | Ongoing ICRAF, IFPRI RP

buffer zone management* B

* co-financed. 1. Scale indicators: F = Field, H = Household, C = Community, B = Benchmark area, B+ =
idem+ national; RP = Rantau Pandan, BT = Bungo Tebo, LU = North Lampung
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Appendix 2. List of institutions participating in research planning
and implementation of ASB Indonesia

Government Institutions:

Agency for Agricultural Research and Development (AARD)
Central Research Institute for Food Crops (CRIFC), Bogor
Center for Agro-Socioeconomic Research (CASER), Bogor
Center for Soil and Agroclimate Research (CSAR), Bogor
Central Research Institute for Animal Husbandry, Bogor
Central Research Institute for Holticultura Crops

Sembawa Research Institute for Rubber, Palembang

Agency for Forestry Research and Development (AFRD)

" Forest and Nature Conservation Research and Development, (FNCRD), Bogor

Forest Product Research and Development (FPRD), Bogor

Planning Bureau, Ministry of Agriculture

Planning Bureau, Ministry of Forestry

Planing Bureau, Ministry of Transmigration and Forest Squatter Resettlement

Center for Research and Development,Ministry of Transmigration and Forest Squatter

Resettlement
National Land Agency
Directorate General for Regional Development, Ministry of Home Affairs

Universities .

Faculty of Agricuiture, Bogor Agricultural University, Bogor

Faculty of Forestry, University of Gajah Mada, Yogyakarta

Faculty of Agriculture, University of Brawijaya, Malang

Faculty of Agriculture, University of Lampung, Bandar Lampung
Faculty of Agriculture, University of Andalas, Padang

Faculty of Agriculture, University of Lambung Mangkurat, Banjarmasin

Non Government Organizations:

“Bina Kelola", Padang

"LATIN", Bogor

"Kawal", Lampung

Rubber Processors’ Association, (GAPKINDO), Jakarta
Forestry Concession Holders Organitation (APHI), Jakarta

S.E. Asia Regional Institutions

SEAMEO BIOTROP, Southeast Asian Regional Center for Tropical Biology, Bogor

International institutions:

International Centre for Research in Agroforestry (ICRAF),

Southeast Asian Regional Research Programme, Bogor

International Rice Research Institute (IRRI), Indonesia Representative, Bogor
Center for International Forestry Research (CIFOR), Bogor

ORSTOM

CIRAD
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