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Drivers of forest changes in Bac Kan 

Province 
Reforestation policies 

Land allocation policies, population  increaseProximity to urban areasAccess to planting materials Household income  
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Implications
•	 Expansion of plantation forest should go 

hand in hand with regeneration of natural 

forest. 
•	 Better control of non-allocated forest or 

community land is needed to prevent 

encroachment.•	 Government reforestation programs 

should focus in remote areas where people 

have no access to planting materials and 

markets.  
•	 Forest plantation should be facilitated 

or expanded in areas where households 

have either less income from paddy rice 

production or more income from non-farm 

sources. 

Forest cover in Vietnam has significantly 

increased since mid1990s, reportedly as a 

result of numerous policies and programs 

that support forest land allocation, 

protection and development. However, 

little has been understood about how such 

policies and programs affected local forests. 

In addition, there are concerns that forest 

plantation has been a threat to natural 

forest at the national level.
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What drives reforestation 
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Implications•	 The	planning	process	should	involve	all	major		

stakeholders,	be	guided	by	valid	and	updated	

data	and	models,	and	consider	development	and	

conservation	simultaneously	within	the	socio-

economic	environmental	context.

•	 The	many	stakeholders	involved	in	negotiating	

land-use	plans	now	have	a	set	of	principles,	steps,	

and	tools	that	allow	joint	exploration	of	scenarios	of	

mitigation	and	development.
•	 Existing	plans	have	only	a	weak	link	with	reality	

on	the	ground;	reconciliation	of	plans	with	actual	

conditions	that	link	to	land	managers	is	a	basis	

for	developing	planning	units	that	address	the	

consequences	and	potential	of	zone-specific	

mitigation	activities.•	 Profitability	and	carbon	stocks	of	land-use	systems	

on	a	lifecycle	basis	are	the	first	proxy	but	need	to	

be	expanded	to	labour	adequacy	and	absorption,	

multipliers	in	the	regional	economy,	livelihoods	and	

food	security	as	indicators.
•	 The	method	is	sufficiently	intuitive	and	flexible	to	

allow	entry-level	use	with	minimal	training	but	also	

caters	for	more	advanced	next	steps.

Key findings1. Land-based	mitigation	actions	require	land-use	

planning	processes	within	the	overall	landscape	

approach	that	are	transparent,	credible	and	

accountable	and	which	lead	to	land-use	plans	

that	are	pro-poor	and	oriented	towards	‘green‘	

development.2. 	In	an	iterative	process	with	local	government	

agencies,	six	steps	of	the	LUWES	approach	were	

developed,	along	with	public	domain	software	for	

analyzing	opportunity	costs,	known	as	Abacus	SP.

3. Current	patterns	and	trends	in	the	landscape	reflect	

diversity	of	existing	land	uses	and	users,	with	or	

without		formal	land	allocations,	with	various	tenure	

regimes	and	pluralities	of	social	settings,	local	

and	regional	economic	strategies	and	biophysical	

characteristics.4. Quantitative	and	spatially	explicit	trade-off	analysis	

is	a	key	element	to	develop	and	consider	potential	

scenarios	for	reducing	emissions	with	least	cost	and	

consequences	to	development	and	livelihoods.

5. The	LUWES	method	was	selected	for	use	in	all	

provinces	of	Indonesia	as	part	of	planning	for	

appropriate	emission	reduction	actions.

Land-use planning for low-emission development 

strategies (LUWES) 

Land-based,	climate-change	mitigation	actions	that	are	pro-poor	and	oriented	towards	‘green’	development	need	spatially	explicit	

land-use	planning	processes	that	are	inclusive,	informed	and	integrative.	Bringing	multi-stakeholder,	land-use	planning	processes	to	life,	

beyond	rhetoric,	needs	a	breakthrough	in	political	willingness,	multi-stakeholder	buy-in	and	technical	capacities	that	allows	negotiation	

platforms	to	operate.	The	LUWES	approach	is	gaining	followers	and	adopters.	
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Policybrief

Hot spots of confusion:

contested policies and competing carbon claims 

in the peatlands of Central Kalimantan, Indonesia

Main findings1. Contesting claimants were found to use current 

contradictions and inconsistencies of Indonesian laws, multi-

sector policies and the articulation of local property rights and 

customary rights.2. The ambivalence of the forest definition and associated 

property rights has 'path dependence', reflecting historical 

change of government laws, paradigms and public 

administration.3. Legal arguments are not necessarily decisive  in settling 

disputes, but the lack of respect for legality contributes  to 

confusion, undermining authority.

4. Carbon rights in this area are not clear yet. They are at least 

as complex as the set of actors and agents who interact during 

the process that starts with a natural forest and ends with a 

landscape with few trees, high emissions but still high carbon 

stock.

Implications�The state at national and provincial 

levels are two among several claimants 

and negotiated cooperation among 

stakeholders will be needed, rather than 

asserting a single legal authority.

�Market-based REDD+ implementation 

will add confusion as unresolved carbon 

rights come as an addition to the 

already complex layers of unresolved 

property rights.�A co-investment paradigm of REDD+ 

can contribute to resolving disputes on 

property rights and seek more 

transparent use of state authority  and 

power.

Central Kalimantan has been selected as the 

primary REDD+ pilot in Indonesia. In its peatlands 

expectations of payments for carbon emission 

reduction currently shape the discourse over 

natural resource management as a means of 

influencing policy and exercising power. Different 

types of actors use their own interpretation of 

history, facts, rules and norms to support their 

claims. Shifting national policies have over the 

past decades shaped the distribution of power 

and actual use of peatland. Actions to reduce 

emissions will need to appreciate the institutional 

complexity. 

photo: Yana Buana
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Drivers and consequences of tropical 

forest transitions: options to bypass 

land degradation?

Partnership for the 

Tropical Forest
Margins

Main findings
1) Recovery of tree cover has occurred with many 

variations of patterns and processes; the forest 

transition is not a deterministic pathway but an 

abstraction of reality that is contingent and only 

occurs under certain conditions. 

2) The two broad forces of forest transitions 

are pull and push. Pull factors induce land 

abandonment and natural regrowth due to 

agricultural changes and attraction of the labour 

force to urban and off-farm jobs. Push factors 

increase the value of land with high tree cover in 

response to market signals of increased demand 

for tree products and forest services leading to 

agroforestry and plantation forestry and/or by 

policies that promote tree planting and restrict 

extraction from natural forests. Policies restricting 

land uses in forest zones have contributed to 

forest protection and recovery but often at a high 

Implications
•	

Linear extrapolation into the future of past rates of 

‘degradation’ has no solid empirical basis, but the 

onset of a possible forest recovery in a country is not 

automatic and can nowhere be taken for granted. 

•	
Push and pull factors often interact, but 

transformations of national economies to urban and 

service sector jobs required for the pull scenario 

is likely to be slow in many developing countries; 

Agricultural intensification as a pull factor can allow 

to spare land for forests only if accompanied by land 

zoning and similar policies. Superior value of tree-

based land uses is the scenario that is the most likely 

to bring benefits to forest dwellers and smallholders.

•	
Increase of forest area is not a guarantee for a 

recovery of ecosystem services: the hydrological 

impacts of fast-growing trees can be mixed, 

25
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The early studies of the ASB Partnership for 

the Tropical Forest Margins stratified the 

domain for study into stages of a generic 

transition pathway that suggested a strongly 

non-linear trajectory of change. In this 

scheme, a phase of degradation of above-

ground vegetation, based on over-logging 

or shortening fallow cycles in intensified 

swiddens can lead to a grass-fire cycle that 

needs special conditions to allow successful 

rehabilitation. Many places with current 

agroforestry and tree mosaics have gone 

through such a phase. A new review of the 

global literature on these ‘forest transitions’ 

by Meyfroidt and Lambin (2011) framed 

important conclusions.

Figure 1. The suggested forest transition curve with its temporal, spatial, and institutional interpretation and 

consequences for the linkages across the landscape (Source: van Noordwijk et al., 1995, 2001; modified by various 

subsequent authors)

Continues on Page 2

Continues on Page 2
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ASB is a global alliance of

institutions tackling the

interlinked problems of

poverty and deforestation

in the humid tropics. It is

launching a series of policy

briefs to identify and
transfer policy innovations

that will promote equitable

development while
protecting theenvironment.
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ALTERNATIVES TO SLASH-AND-BURN
FEBRUARY 2003

HIGHLIGHTSIntroducing 
ALTERNATIVES To 

SLASH-AND-BURN policy 

brief series
What is the ASB global 

partnership?Demystifying slash-and-

burn: the problem and the 

alternatives
ASB’s Policybriefs series

From analysis to action

WELCOME to the new series of policy briefs from the Alterna� ves to Slash-and-Burn (ASB) 

Programme. This fi rst number in the series will introduce ASB and the issues it deals with. It will also 

explain what ASB hopes to achieve through the series.

Introducing ALTERNATIVES to           

SLASH-AND-BURN policy brief series

SummaryThe Alternatives to Slash-and-Burn (ASB) Programme is a global alliance of institutions 

tackling the interlinked problems of poverty and deforestation in the humid tropics. 

ASB is launching a series of policy briefs to identify and transfer policy innovations that will 

promote equitable development while protecting the environment. 

What is the ASB Programme

• ASB is a global partnership of  over 50 

institutions around the globe

• The partnership works towards fi nding 

solutions on forest conservation and 

reducing poverty in the humid tropics

• ASB national consortia conduct research 

at benchmark sites which span the humid 

tropics (see map) in Peru, Brazil, the 

Philippines, Thailand, Indonesia and 

Cameroon• Through thematic working groups that 

link research across different sites, ASB 

researchers also explore issues of  broader 

global signifi cance

What is Slash and Burn

• Slash and burn involves agricultural systems where land 

is cleared, burned and cropped for a few years and later 

abandoned for a longer period or sometimes converted 

to a different long cyclical farming practice

• Slash and burn releases carbon dioxide, the major 

greenhouse gas contributing to global warming; It 

entails the loss of  biodiversity and produces smoke

• Tree-based systems and community based forest 

management are some ways to achieve equity and 

growth objectives while storing more carbon and 

conserving more biodiversity than do annual cropping 

systems.• The policy brief  series aims to distill lessons derived 

from experiences at the local or national levels for a 

broader, international audience especially to key people 

whose decisions will make a difference to poverty 

reduction and environmental protection in the humid 

tropics.

Source: WWF Global 200 Ecoregions (WWF 2001)
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Hot spots of confusion:

contested policies and competing carbon claims 

in the peatlands of Central Kalimantan, Indonesia

Main findings1. Contesting claimants were found to use current 

contradictions and inconsistencies of Indonesian laws, multi-

sector policies and the articulation of local property rights and 

customary rights.2. The ambivalence of the forest definition and associated 

property rights has 'path dependence', reflecting historical 

change of government laws, paradigms and public 

administration.3. Legal arguments are not necessarily decisive  in settling 

disputes, but the lack of respect for legality contributes  to 

confusion, undermining authority.

4. Carbon rights in this area are not clear yet. They are at least 

as complex as the set of actors and agents who interact during 

the process that starts with a natural forest and ends with a 

landscape with few trees, high emissions but still high carbon 

stock.

Implications�The state at national and provincial 

levels are two among several claimants 

and negotiated cooperation among 

stakeholders will be needed, rather than 

asserting a single legal authority.

�Market-based REDD+ implementation 

will add confusion as unresolved carbon 

rights come as an addition to the 

already complex layers of unresolved 

property rights.�A co-investment paradigm of REDD+ 

can contribute to resolving disputes on 

property rights and seek more 

transparent use of state authority  and 

power.

Central Kalimantan has been selected as the 

primary REDD+ pilot in Indonesia. In its peatlands 

expectations of payments for carbon emission 

reduction currently shape the discourse over 

natural resource management as a means of 

influencing policy and exercising power. Different 

types of actors use their own interpretation of 

history, facts, rules and norms to support their 

claims. Shifting national policies have over the 

past decades shaped the distribution of power 

and actual use of peatland. Actions to reduce 

emissions will need to appreciate the institutional 

complexity. 
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Recognizing traditional tree tenure as part

+

of conservation and REDD  strategy

Main �ndings

1. Protection of remaining forest and bu�er zones 

means that there are limited sources of local income

2. Tree and land tenure rules don't match, with local 

tree tenure rules on valuable trees not recognized by

government agencies

3. Remaining aboveground carbon stock is 1/3 of 

pre-human in�uence value. Peat contains ten times 

the aboveground C stock

4. Additonality of protection: Small-scale threat in 

the bu�er zone is shown by guard post 

e�ectiveness. Large-scale threats stem from plans to 

expand oil palm production

5. Drainage of peatlands has resulted in saltwater

intrusion in farmlands south-east and south of the 

PA: business-as-usual scenarios increase vulnerability 

to sea level rise 

22

Implications

� New sources of  environmentally sustainable employment are 

needed.  Planting more of the peat-compatible jelutung (Dyera

costulata) and rubber trees can increase carbon storage but 

also provide income for people.

� Customary  tree tenure arrangements remain a basis to build 

a co-management regime in the bu�er zone between forest

authorities (focused on land) and people (focused on jelutung

trees)

� Local government's land use planning is key to success, but 

requires tangible solutions to local employment and income 

before conservation objectives can be assured. Salvage

logging is currently one fall-back option for local communities.

� Guard posts are fairly e�ective but expensive to maintain; 

more integrated livelihood and conservation options through 

co-,management regimes may give higher returns on potential 

+

REDD  investment
http://www.asb.cgiar.org

+

Reducing emissions from deforestation and degradation (REDD ) should 

focus on places where such emissions occur. Protected Areas (PAs) are, in 

theory, protected and hence, should have no emissions associated with 

land use/land cover change. In practice protection is incomplete. Can PAs

+

be included in REDD  schemes? Can 'paper parks' be included that exist on 

paper rather than in reality? How concrete should threats be before we call 

carbon (C) protection 'additional'? The dilemma may be more manageable if 
+

protected areas are included in a broader landscape approach to REDD .

+

Some REDD  project proponents currently focus on 'bu�er zones' where

protection is incomplete, but biodiversity co-bene�ts of additional C 

+

protection can be large. The results of a REDD  feasibility appraisal in an

area surrounding the Lamandau River Wildlife Reserve in Central

+

Kalimantan, Indonesia's REDD  pilot province illustrate the challenges of 

�nding synergies between sustaining livelihoods for local communities,

protecting orangutans and globally appropriate mitigation actions.

Feasibility study for a bu�er zone between a wildlife reserve and the 

+

Lamandau river in Indonesia's REDD  Pilot Province

photo: Ni’matul Khasanah
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Tropical Forest

Margins
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Emissions Embodied in Trade (EET) and 

Land use in Tropical Forest Margins
Partnership for the 

Tropical Forest

Margins

Main findings

1. Countries reducing emissions might displace land use (hence 

emissions) to other countries:

Countries that have increased their forest area in recent years (turned 

the corner in forest transition terms) have done so partly by importing 

food, fibre and wood products, and thus increasing their external 

emissions footprint. The increase in external emissions footprint over 

the last 5 years was on average 50 percent of the new forest area. 

REDD implementation could therefore trigger increased displacement 

if not well implemented. 

2.  Market demand for “greener” commodities and consumer 

pressure are influencing land use and catalysing emission 

reductions:

Consumer  boycotts and changes in behaviour in international value 

chains has so far (in some cases)  been more effective in reducing 

emissions from deforestation than the nascent REDD+ institutional 

approach. 

3. Multiple, varied and emerging carbon footprint labels and 

standards present challenges for planning and understanding 

potential implications.

Implications

International emission displacement 

•	
through trade in food, forest and wood 

products needs to be acknowledged 

in the ‘common but differentiated 

responsibility’ for controlling net 

emissions within the UNFCCC 

frameworks. For example, calculation 

of national emissions should also 

include emissions caused by products 

consumed within that country rather 

than only those produced within.

More synergy can be achieved 

•	
between trade-based (‘responsible 

global citizen’) and

17
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(Continues overleaf)

Increasing proportions of land use change responsible for 

emissions from deforestation, forest degradation and agriculture 

in developing countries is associated with commodities meant 

for export, hence the concept of Emissions Embodied in Trade- 

EET. 

As many corporations, countries and consumers embrace carbon 

footprint labelling and advocate for “greener” commodities, there 

is potential for reducing emissions from land use change in the 

humid and sub-humid tropics. Yet, current debate on Reduced 

Emissions from Deforestation and Degradation – REDD+ has not 

considered the potential implications of EET. 

In this brief, we present and briefly reflect on (a) how emission 

reductions may induce cross-border land use displacements; (b) 

how market demand for “greener” commodities and consumer 

pressure on some tropical commodities can shape behaviour 

of land use agents and influence emissions; and (c) the policy 

implications that result from EET.

GLOBAL TRADE / 

MARKETS

REDD+

LAND 

USE 

CHANGE

Countries reducing emissions 

might displace land use to other 

countries

Market demand for 

“greener” 

commodities 

influencing agents of 

land use change

“Consumer” pressures 

catalysing emissions 

reductions through 

boycotts and campaigns

CARBON 

FOOTPRINT 

LABELLING / 

CERTIFICATION

Markets reacting to REDD + and 

other Land Uses policies & 

taking advantage of related 

opportunities 
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Emissions Embodied in Trade (EET) and 

Land use in Tropical Forest Margins
Partnership for the 

Tropical Forest

Margins

Main findings

1. Countries reducing emissions might displace land use (hence 

emissions) to other countries:

Countries that have increased their forest area in recent years (turned 

the corner in forest tra
nsition terms) have done so partly by importing 

food, fibre and wood products, and thus increasing their external 

emissions footprint. The increase in external emissions footprint over 

the last 5 years was on average 50 percent of the new forest area. 

REDD implementation could therefore trigger increased displacement 

if not well im
plemented. 

2.  Market demand for “greener” commodities and consumer 

pressure are influencing land use and catalysing emission 

reductions:

Consumer  boycotts and changes in behaviour in international value 

chains has so far (in some cases)  been more effective in reducing 

emissions from deforestation than the nascent REDD+ institutional 

approach. 

3. Multiple, varied and emerging carbon footprint labels and 

standards present challenges for planning and understanding 

potential implications.

Implications

International emission displacement 

•	
through trade in food, forest and wood 

products needs to be acknowledged 

in the ‘common but differentiated 

responsibility’ for controlling net 

emissions within the UNFCCC 

frameworks. For example, calculation 

of national emissions should also 

include emissions caused by products 

consumed within that country rather 

than only those produced within.

More synergy can be achieved 

•	
between trade-based (‘responsible 

global citizen’) and

17

http://www.asb.cgiar.org

(Continues overleaf)

Increasing proportions of land use change responsible for 

emissions from deforestation, forest degradation and agriculture 

in developing countries is associated with commodities meant 

for export, hence the concept of Emissions Embodied in Trade- 

EET. 

As many corporations, countries and consumers embrace carbon 

footprint labelling and advocate for “greener” commodities, there 

is potential for reducing emissions from land use change in the 

humid and sub-humid tropics. Yet, current debate on Reduced 

Emissions from Deforestation and Degradation – REDD+ has not 

considered the potential implications of EET. 

In this brief, we present and briefly reflect on (a) how emission 

reductions may induce cross-border land use displacements; (b) 

how market demand for “greener” commodities and consumer 

pressure on some tropical commodities can shape behaviour 

of land use agents and influence emissions; and (c) the policy 

implications that result from EET.

GLOBAL TRADE / 

MARKETS

REDD+

LAND 

USE 

CHANGE

Countries reducing emissions 

might displace land use to other 

countries

Market demand for 

“greener” 

commodities 

influencing agents of 

land use change

“Consumer” pressures 

catalysing emissions 

reductions through 

boycotts and campaigns

CARBON 

FOOTPRINT 

LABELLING / 

CERTIFICATION

Markets reacting to REDD + and 

other Land Uses policies & 

taking advantage of related 

opportunities 
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Recognizing traditional tree tenure as part

+

of conservation and REDD  strategy

Main �ndings

1. Protection of remaining forest and bu�er zones 

means that there are limited sources of local income

2. Tree and land tenure rules don't match, with local 

tree tenure rules on valuable trees not recognized by

government agencies

3. Remaining aboveground carbon stock is 1/3 of 

pre-human in�uence value. Peat contains ten times 

the aboveground C stock

4. Additonality of protection: Small-scale threat in 

the bu�er zone is shown by guard post 

e�ectiveness. Large-scale threats stem from plans to 

expand oil palm production

5. Drainage of peatlands has resulted in saltwater

intrusion in farmlands south-east and south of the 

PA: business-as-usual scenarios increase vulnerability 

to sea level rise 

22

Implications

� New sources of  environmentally sustainable employment are 

needed.  Planting more of the peat-compatible jelutung (Dyera

costulata) and rubber trees can increase carbon storage but 

also provide income for people.

� Customary  tree tenure arrangements remain a basis to build 

a co-management regime in the bu�er zone between forest

authorities (focused on land) and people (focused on jelutung

trees)

� Local government's land use planning is key to success, but 

requires tangible solutions to local employment and income 

before conservation objectives can be assured. Salvage

logging is currently one fall-back option for local communities.

� Guard posts are fairly e�ective but expensive to maintain; 

more integrated livelihood and conservation options through 

co-,management regimes may give higher returns on potential 

+

REDD  investment
http://www.asb.cgiar.org

+

Reducing emissions from deforestation and degradation (REDD ) should 

focus on places where such emissions occur. Protected Areas (PAs) are, in 

theory, protected and hence, should have no emissions associated with 

land use/land cover change. In practice protection is incomplete. Can PAs

+

be included in REDD  schemes? Can 'paper parks' be included that exist on 

paper rather than in reality? How concrete should threats be before we call 

carbon (C) protection 'additional'? The dilemma may be more manageable if 
+

protected areas are included in a broader landscape approach to REDD .

+

Some REDD  project proponents currently focus on 'bu�er zones' where

protection is incomplete, but biodiversity co-bene�ts of additional C 

+

protection can be large. The results of a REDD  feasibility appraisal in an

area surrounding the Lamandau River Wildlife Reserve in Central

+

Kalimantan, Indonesia's REDD  pilot province illustrate the challenges of 

�nding synergies between sustaining livelihoods for local communities,

protecting orangutans and globally appropriate mitigation actions.

Feasibility study for a bu�er zone between a wildlife reserve and the 

+

Lamandau river in Indonesia's REDD  Pilot Province

photo: Ni’matul Khasanah
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Planning for low emissions 

development in Ucayali-Peru

41

Key Messages

• LUWES (Land Use Planning for Low Emissions Development 

Strategy) is a land use planning methodology and process that 

estimates economic and environmental costs and benefi ts of  

alternative scenarios defi ned for existing forest and land management 

units, such as protected areas, forest concessions, community 

and private lands. In Ucayali, Peru this approach indicated the 

importance of  setting up strategies to reduce emissions and enhance 

carbon stocks in lands where smallholder settlement and tenure 

establishment processes are ongoing.  

• The whole landscape approach in LUWES helps to estimate, 

evaluate and compare development scenarios and their individual 

and aggregated impact at the landscape level in terms of  net 

emissions and of  economic and social returns. 

• The work in Ucayali showed that lands outside of  legally classifi ed 

forests contribute the most emissions. These lands – where 

smallholder colonist farmers have been expanding agriculture 

for oil palm, pastures and cacao – have the highest potential for 

land use based mitigation both through avoided deforestation and 

enhancement of  carbon stock on already deforested land.

• On-going land use planning processes at the sub-national level offer 

useful platforms to integrate carbon emissions as a dimension of  

development planning.  

Implications 

• Evaluations of  land use change impacts on carbon stocks, 

on associated greenhouse gas emissions and on other 

ecosystem services should be integrated into territorial and 

economic development planning. 

• Land use planning for low carbon development and 

emissions reductions should (1) integrate an understanding 

of  the interconnectedness of   land use and natural 

resources management systems and of  their overall impact 

on emissions, (2) combine the understanding of  past land 

use change dynamics and the wide range of  drivers beyond 

them with the formulation of  future scenarios and (3) 

encourage cross-sector negotiations and engagement of  

public and private sectors at multiple governance levels.

• Participatory processes should be promoted, tools for 

negotiations provided and capacity reinforced to enhance 

the participation of  local institutions and civil society in 

territorial planning. 

Short Summary

Regional governments in Peru are stepping up their 

ac� vi� es to par� cipate in na� onal and global eff orts 

to reduce greenhouse gas emissions from land-use 

change by iden� fying possible mi� ga� on ac� ons. The 

ongoing process of Land Use Planning based on the 

Ecological and Economical Zoning is a key opportunity 

for integra� ng mi� ga� on strategies within development 

planning ac� vi� es. The regional government of 

Ucayali in Peru and partners are building on previous 

research on land use change to understand the 

implica� ons of development for emissions, eff ec� vely 

integra� ng economic development and environmental 

considera� ons in their land use planning ac� vi� es. 
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Stewardship Agreements to Reduce Emissions 

from Deforestation and Degradation (REDD) 

in Indonesia

Main findings

1. The recent designation of Lubuk Beringin as the first 

'Hutan Desa' or 'Village Forest' came 10 years after the legal 

instrument was created, but offers prospects for wider use in 

conflict resolution on forest margins.

2. The procedures for application and approval of Hutan 

Desa status involve local, provincial and national levels of 

government and consequently only cases will pass that 

provide a net benefit at each level.

3. Expectations that resolving tenure conflict would 

facilitate flow of REDD investment to Indonesia facilitated 

approval of the first Hutan Desa case.

4. Lubuk Beringin was 'predisposed' to pioneer the Hutan 

Desa concept in Indonesia due to long term involvement 

with external agents building local social capital and aided 

by an informal forest discussion forum at the district capital.

Implications

�Increased tenure security for agroforests 

and community-managed forests is 

feasible within existing legal instruments 

in Indonesia and does not require new 

legislation.

�Wider application of the Hutan Desa 

concept will depend on a streamlining of 

procedures, learning from the first 

approval cases.

�Wider application of the Hutan Desa 

agreements can be a low-cost way for 

local people to benefit from REDD efforts, 

without requiring cash transfers.

�Impacts in governance and policy reform 

are unpredictable and carry over multiple 

project cycles with their often over-

ambitious goals to finally achieve success 

in ways unforeseen.

http://www.asb.cgiar.org

Conflicts over who controls the forests and forest 

margins is now widely recognized as a key issue 

that needs to be addressed if the world wants to 

see a reduction of emissions from deforestation 

and degradation.  Indonesia, the country with the 

highest carbon emissions from change in its forest 

cover, is now expressing global leadership in 

commitments to Nationally Appropriate Mitigation 

Actions (NAMA) that include forests, peatland and 

an increasing attention for the 'trees outside forest', 

in the form of agroforests and trees in agricultural 

landscapes. Agreements on  stewardship in the 

forest margin are key to the success of such 

programs, but rules need to be simplified for wider 

application.

photo by Jasnari
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The ASB Policy Brief Series: Re ections 
from Twenty Years of ASB Partnership

42

Key objec� ves of the ASB Policy Brief 
series:

• Realizing that the policy environment is critical to 
its mission to reduce deforestation while sustaining 
livelihoods at the humid tropics, the ASB Partnership 
has endeavored to support policy decision making 
processes by developing appropriate tools and 
methodologies and contributing to relevant 
scientifi c debate through publishing peer reviewed 
articles in high impact journals

• The ASB Policy Brief  series simplifi es the research 
products above for concise reading and distills 
lessons derived from experiences at the local and 
national levels for a broader international audience

• Since 2000, the ASB Partnership has published over 
80 policy briefs, and distributing this information 
to targeted audiences through various channels 
including the website, social media, e-newsletters, 
and in meetings and training workshops

• Due to public demand, several of  these policy 
briefs have been translated into local languages 
in the countries where ASB works to facilitate 
information fl ow within the national research 
systems and among key stakeholders.

 The ASB policy series is an incredible resource of information, analysis, and solutions on climate change issues 
affecting the tropical forest margins. The series represents the best of the natural and social science research on 
topics such as climate change adaptation and mitigation, REDD-plus issues, agriculture and climate change, climate 
and land use challenges, and socio-economic and livelihood concerns.  Every policy brief is written in language 
accessible to policy makers, whether they are negotiators in the UNFCCC or national agencies making climate and 
land use decisions.  (Tony la Viña, Philippines negotiator at the UNFCCC) 

Uptake of the ASB Policy Briefs series
• Through the years, the ASB Policy Brief  series has been successful at 

presenting ASB research which has scrutinized, challenged and shaped 
evolving theories of  change and international policy debates regarding 
natural resource management and environmental conservation.

• The ASB Policy Briefs series documents and disseminates case studies 
illustrating the effectiveness of  participatory approaches that integrate 
local knowledge with science and empower communities with decision 
making and negotiation skills.  

• In 2011, The European Union Science News Policy Alert featured 
ASB Policy Brief  17, on Emissions Embodied in Trade, in one of  its 
issues. This was among the top downloaded articles in their analysis for 
that year

• An ASB evaluation impact assessment carried out in 2005 showed that 
out of  64 major environment-related websites searched, 20 of  them 
had publicized several of  the ASB Policy Briefs. 

• Several ASB publications including its Policy briefs have been cited 
in peer reviewed journals as well as in key reports and documents 
published by policy and or donor institutions.

• A website download count that goes back to 2005 shows that the ASB 
policy briefs have been downloaded about 100,000 times.

• The briefs have been used to guide strategic thinking and decision 
making in international policy making processes, by local and national 
governments and by donors. They are also used as training materials in 
workshops and at universities.

ASB Partnership scien� sts ac� vely par� cipate in key science-policy events where they engage with policy makers and use various dissemina� on pla� orms 
to shape and infl uence relevant policy debates
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Foreword

Deforestation remains one of  mankind’s greatest challenges. Its impacts on biodiversity and green 
house gases cannot be ignored in a world that has become aware of  environmental degradation. 
Part of  the degradation at the forest margins is usually attributed to smallholder farmers who 
practice shifting cultivation in tropical forest margins. Yet, they are not alone in causing loss of  
forest functions, and their role tends to be exaggerated next to migrants and large-scale operators. 
Understanding the interactions between human development and forest conservation is a first 
step towards managing the interactions to achieve greater productivity for poor farmers without 
compromising forests and other environmental services. I have observed and interacted with the 
ASB Partnership over the 20 years of  its lifetime, and seen the scientists investigate, interact with 
policy arenas, learn and re-learn on the space for alternatives that can work.

This book is a welcome opportunity to share a wealth of  experience that ASB accumulated. ASB 
policy briefs have been an important source of  information for many a policy maker, scientist and 
development actor. Interesting to many, has been its comprehensive coverage of  multiple facets 
of  the agriculture-deforestation nexus- reflecting its multi-disciplinary, multi-actor and multi-
institutional approach to the subject. Also noteworthy is the way in which the ASB policy briefs 
expressed (or at least tried to…) scientific research in the language of  policy makers. 

The Hitchhiker’s Guide to the Galaxy established that the “Answer to The Ultimate Question 
of  Life, the Universe, and Everything” was 42. Compiling and summarizing all 42 policy briefs 
into one book, as done here, may be useful for various kinds of  audiences. It allows us to follow 
the journey for solutions to the slash-and-burn menace on forestry. It is a piece that shows how 
scientific discourse has evolved from intensification of  agriculture as a universal solution, to seeing 
tailored landscape approaches as way to achieve multiple functions. It is a tremendous narration 
and demonstration of  “reflective research and learning.

As a champion of  action on the ground, I am particularly happy that several of  the policy briefs in 
this book are about experiences and case studies across the world. These make the volume useful 
for both policy makers and practitioners that work along tropical forest margins everyday. Above 
all else, I hope that the evidence presented in this book will help transform the livelihoods and 
landscapes positively. Enjoy the Book!

Dr Tony Simons
Director General, World Agroforestry Centre (ICRAF) &
Chair of the Global Steering Group of the ASB Partnership for the Tropical Forest Margins
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Chapter 1 
Introduction

Peter A Minang, Meine Van Noordwijk and Joyce Kasyoki

1.1: PREAMBLE

Slash-and-burn has a negative connotation, that  is why the idea of  alternatives to it sounds 
good. But what exactly is it? Does it include large-scale plantation establish ment? What type of  
alternatives could be attractive? How could such alternatives be made a reality? What part of  
the slash-and-burn problem would the alternatives address? Twenty years ago, in the wake of  
global commitment and new funding mechanisms to simultaneously address issues of  poverty and 
environment and to make sustainable development a reality, an ambitious program was launched 
to develop and promote alternatives to slash and burn agriculture, as it was practiced in the humid 
tropics, causing deforestation, emissions of  carbon dioxide (CO2) and other greenhouse gasses, and 
loss of  biodiversity. The program brought together the national agricultural and forestry research 
organizations in key countries in Asia, Africa and Latin America, together with international 
agricultural research centres, universities and NGO’s. To understand the early ambitions and ideas 
we need a bit more context.

The ‘Limits to Growth’ debate initiated by the first report to the Club of  Rome in 1970 was a wake-
up call. In 1972 the first global conference on problems of  the environment met in Stockholm. 
It had become clear that the developmental path followed in the early-industrialized part of  the 
world had had many positive effects for human well-being, but had also caused many problems: 
pollution of  water, air and soils, loss of  biodiversity and a new phenomenon was noted, global 
warming. Yet, many of  the not-yet-industrialized countries would rapidly trade their biodiversity 
and environmental quality for the economic means to overcome poverty. A third report to the Club 
of  Rome was published under the title Reshaping the International Order (RIO) (Tinbergen1976). 
This report, formulated by a group of  about twenty experts from developing as well as developed 
countries, reflected the way the ‘West’, ‘East’ and ‘South’ were seen at the time in the context of  
the poverty environment nexus. Ideas on a RIO thus emerged while the ambition for sustainable 
development was articulated.  

It took twenty years of  slow progress to prepare for a set of  global conventions that were finally 
adopted in Rio de Janeiro in 1992, but its framing did not bring RIO closer as a dichotomy of  
nations became entrenched in the conventions. But at least there were steps forward – if  only 
they could be implemented. Twenty years afterwards the jury is still out, but it is clear that the 
problems of  rapid biodiversity loss and negative effects of  global climate change due to increasing 
atmospheric CO2 concentrations have only become more pressing and no turning points towards 
reduced intensity of  the problems is in sight. 
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Tropical forests are key to the biodiversity as well as the climate debate, and first reducing and then 
stopping the rate of  tropical forest conversion became a prime target. It is against the backdrop 
of  the Rio discussions that the Alternatives to Slash-and-Burn (ASB) Partnership was born. The 
Partnership sought to intensify agricultural systems in the tropical forest margins that could be part 
of  integrated forest conservation strategies- thereby saving forests.

This book tells the story of  a 20-year journey of  discovery in search of  alternatives to slash-and-
burn agriculture, taking stock of   the trip reports in the form of  policy briefs, synthesizing what 
we have learned at the 20th  anniversary of  the ASB Partnership for the Tropical Forest Margins.

For a target audience of

a) Decision makers at policy and donor levels; 

b) ASB partners and the CGIAR

c) Others: Scientists, students, media

This book aims to: 
1. Summarize policy relevant concepts and synthesize data developed from our research work 

in the tropics over the last 20 years 

2. Provide a linkage of  the brief`s contents with national and/or international events that have 
characterized the global policy landscape over the space and time of  ASB’s existence

3. Assess the nature and substance of  policy decisions made and outcomes relating to the 
themes covered by the ASB briefs

4. Provide a pattern of  approaches that have not worked and those that have worked and can 
be applied to current and future policy frameworks

5. Highlight impact of  the briefs at science, policy and donor levels

1.2 SLASH-AND-BURN AGRICULTURE
But what was and is ‘slash-and-burn’? As a cheap and relatively easy method of  clearing land from 
trees that are not worth harvesting, and preparing the ground for crops, pasture or tree (crop) 
plantations it is directly responsible for smoke and haze pollution, while there is a risk fires escape 
and burn more than was intended. But beyond that basic similarity the traditional “swidden” 
systems of  shifting cultivation that use fire within a generally socially controlled context, and 
which retain the ability of  woody vegetation to recover in fallow periods, is very different from 
conversion to tree crop plantations or farming systems that are planned for permanent cropping. 
If  these latter fail, recovery of  woody vegetation has been severely compromised. The three types 
of  actors using fire, A. swiddenists, B. migrants and C. plantations, have different connections to 
power and to the modern economy. From that perspective it is easy to see why the swiddenists 
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received a disproportionate part of  the blame, until other stakeholders came to their defense, 
leading to a rather polarized discussion in which little information and evidence was trusted by all. 
In a review of  the transformation of  swidden (shifting cultivation) in Indonesia, ASB researchers 
(van Noordwijk et al 2008) distinguished three situations: A1. those where swidden is still an 
appropriate land use, A2. those where it has spontaneously evolved into other land use systems, 
and A3.  those where it is still the preferred land use from local perspective, but forced into change 
by government programs. ASB has attempted to get more attention to situations A1 and A2, and 
be aware of  the negative side of  A3. Beyond that, we focused on B and C, in as far as these were 
indicated to be important in the study areas.

A perspective that still has its adherents is that researchers better do their homework first, and tweak 
innovations until they are ready for rapid scaling up, with specialized development agencies taking 
the lead in the next steps. For some types of  technology this approach has worked. But for many 
others this clear sequencing is not feasible and a more complex multi-stakeholder learning process 
is needed. As will be discussed in more detail below, we found that the issues of  “alternatives to 
slash and burn” belonged to this second category, and efforts were made to communicate distinct 
steps in the learning cycle, and/or important issues that needed additional effort, in the form of  
Policy Briefs rather than having fully packaged answers available.  We begin by introducing the 
ASB approach.

1.3 THE ASB APPROACH 

1.3.1 ASB

ASB at age 20 is a global partnership/consortium of  over 50 institutions around the globe with a 
shared interest in two of  the greatest challenges confronting the world today: conserving forests 
and reducing poverty in the humid tropics. The ASB (Alternatives to Slash-and-Burn) Partnership 
for the Tropical Forest Margins (www.asb.cgiar.org) was founded in 1994 as a consortium of  
international agricultural research (CGIAR) institutes and national partners in key countries across 
the humid tropics. Today, the global programme unites research institutes, non-governmental 
organizations, universities, farmer groups and other partners, each of  which brings different 
strengths to the analysis of  problems and the development of  solutions in a complementary 
and comprehensive manner across the Amazon, the Congo Basin and the humid and sub-humid 
forests of  Asia. 

ASB takes an integrated approach to seeking solutions aimed at improving productivity and 
livelihoods at the forest margins without increasing deforestation or undermining essential 
environmental services. These take into account the three dimensions of  Salience, Legitimacy and 
Credibility (Clark et al 2011). Credibility or validity is here interpreted as provision of  valid, robust 
and replicable science-based solutions. Salience implies policy-relevant issues and questions with 
direct bearing to the development agenda from local to national level. Legitimacy means providing 
acceptable and adaptable solutions to the relevant actors. Participatory action research, policy 
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analysis, extension and science-policy linkages and bridges to impact are all important components 
of  ASB work (Tomich et al 2007).

ASB benchmark sites across the humid tropics in countries such as Brazil, Peru, Cameroon, 
Indonesia, Thailand, Philippines and Vietnam are places where long-term research and engagement 
with actors at household, community and policy levels take place. As much as possible, common 
approaches, methods and research protocols have been employed in addressing the same questions 
in these sites, thereby enabling comparative pan-tropical synthesis on a number of  relevant topics 
and issues. The ASB matrix is a prominent tool from this process (ASB 2001, PB 01).

1.3.2 EVOLUTION OF ASB

The ASB story as it unfolded was not as straightforward as envisaged, as the rest of  this book will 
explain. As a ‘theory or change’ it needed change itself, as discussed in chapter 8. But important 
steps were made towards ‘learning landscapes’ in which the “gloCal” character of  issues at the 
global – local interface translated to action.

The evolution of  the ASB program has been compared with a Phoenix, rising from its own ashes 
after earlier incarnations crashed and burned. The dominant hypotheses were tested, rejected, 
reframed, refined, and challenged afresh, by a dynamic group of  interdisciplinary scientists and 
committed national figures straddling the interface of  science and policy in places such as Acre 
(Brazil) in the Amazon basin, Cameroon, Thailand and Indonesia. In this evolution four distinct 
phases can be identified (Tomich et al 2007) 

Phase I: The “Borlaug hypothesis” was the dominant idea in Phase 1. Simply said, it supposed that 
agricultural intensification would lead to sparing of  forests (Sanchez1995; Sanchez et al 2005). This 
hypothesis was rejected by the early diagnostic studies, especially those in Indonesia (Phase 1 report 
(van Noordwijk et al 1995) which concluded that intensification is a necessary but not sufficient 
condition for reducing deforestation. Intensification could also lead to further deforestation when 
agriculture became more profitable, thereby attracting migrants, encouraged by global demand. 
These ideas were further elaborated by van Noordwijk et al 1997 and Tomich et al 1998. 

Phase II: “Win-Win hypothesis” in which intensification accompanied by policies such as forest 
protection laws, changes in land tenure etc. was the dominant storyline. The idea was that with the 
right mix of  technology change, institutional and policy reform, development and conservation 
could be achieved jointly. Criticism of  the integrated conservation and development concepts was 
emerging, but this was interpreted as pointing to flaws in the implementation practice, rather than 
the underlying concepts.

Phase III: “Incentives hypothesis” in which with the right incentives, “middle-pathway” land uses 
that provide both productivity, economic and environmental benefits such as agroforestry would 
be encouraged to enable sustainable land use solutions. This was inspired by the finding that 
the cost of  conservations of  forests as well as for developing such win-win solutions are high 
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and cannot be met by developing country governments, hence global investments or payment 
schemes are a necessary part of  the solutions. Rather than relying on government planning, more 
creative and efficient solutions were  expected from a results-based management of  landscapes, 
with internalized externalities. 

Phase IV: The “sparing-sharing-caring hypothesis” – i.e. every landscape need to consider all the 
multiple functions at landscape level if  sustainability and “sustainagility” is to be attained. This 
was motivated by the fact that the previous environment-development debate did not adequately 
consider functions such as climate regulation (adaptation and mitigation) alongside biodiversity, 
food security, water and other economic functions. This has reinforced a holistic landscape 
perspective with a view to emission reductions as a key dimension.

Figure 1.1 summarizes this evolutionary trajectory of  the ASB Partnership for the Tropical forest Margins.
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1.3.3 ACCOMPLISHMENTS OF ASB

In 2005, ASB was honoured by the “CGIAR Science Award for Outstanding  Partnership” of  
the Consultative Group on International Agricultural Research. While this award reflects the way 
in which ASB encouraged multi-institutional, multi-disciplinary and multi-site research, it also 
reflected the volumes of  publications that the consortium has been able to produce in its 20-year 
history.

About 1000 publications have been produced under the auspices of  ASB to date. This includes 
300 refereed journal articles, 25 books, 100 book chapters and more than 50 policy briefs. In 2005, 
the External Programme review panel for ASB found that ASB publications have been well cited 
by specialists and relevant policy documents globally (Clarke et al 2005). Table 1.1 highlights key 
ASB publications.

Table 1.1 Directory of  ASB synthesis publications (Updated from Tomich et al 2007)

ASB website (www.asb.cgiar.org) including ASB matrices and other datasets and a searchable 
data base of  ASB publications
(>800 entries) http://www.asb.cgiar.org/publications/search.asp

ASB policybriefs http://www.asb.cgiar.org/publications/policybriefs/ This series takes the 
lessons learned from experiences at the local or national levels and distills them for a broader, 
international audience. More than 40 Briefs

Towards a landscape approach for reducing emissions: substantive report of  Reducing Emissions 
from All Land Uses (REALU) project (Bernard et al 2013) This report synthesizes the last 5 
years of  work.

Estimating the opportunity costs of  REDD+ -A training manual. (White and Minang 2010)

Global synthesis volume
Slash and Burn: The Search for Alternatives edited by Cheryl A. Palm, Stephen A. Vosti, Pedro 
A. Sanchez, and Polly J. Ericksen. Columbia University Press, New York, NY, USA. (2005a). 
This book synthesizes the first decade of  ASB research

Synthesis of  first stage of  ASB work on environmental services 
Environmental Services and Land Use Change: Bridging the Gap between Policy and Research 
in Southeast Asia edited by Thomas P. Tomich, Meine van Noordwijk, and David E. Thomas. 
Special issue of  Agriculture Ecosystems and Environment (vol. 104/1, September 2004b). 
Extends ASB to topics at the landscape scale, including smoke pollution, biodiversity functions, 
and watershed functions. Online at http://www.asb.cgiar.org/publications/agee
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Summary reports and syntheses
http://www.asb.cgiar.org/publications/countryreports
Indonesia (Tomich et al 1998); Cameroon (Kotto-Same et al 2000); Brazil (Lewis et al 2002); 
Peru (White et al 2005); Thailand (Thomas et al 2005)

Thematic working group reports http://www.asb.cgiar.org/publications/wgreports/
Working Group on Economic and Social Indicators: Report on Methods for the ASB Matrix, 
August 2000
Climate Change Working Group Final Report, Phase II: Carbon sequestration and trace gas 
emissions in slash-and-burn and alternative land uses in the humid tropics, November 2000
Aboveground Biodiversity Assessment Working Group Summary Report 1996–1999: Impact 
of  different land uses on biodiversity and social indicators, August 2000

ASB lecture notes www.worldagroforestry.org/sea/Products/Training/modules.asp
A slide series and a set of  lecture notes based on research results from ASB activities. The notes 
cover topics such as global environmental concerns, agronomic sustainability, household socio-
economic concerns, national development objectives and opportunities for policy reform

1.4 ASB POLICY BRIEFS:  A SPECIAL FEATURE

ASB partners realized early in the programme that journal articles, 
detailed study reports, book chapters and other technical documents 
are necessary but not good enough to provide scientific information 
to decision-makers to enable them analyze issues of  their concern 
and make decisions. Hence the ASB Policy brief  series idea was 
born. The first policy brief  was published in 2000, and thereafter, 
over 40 of  such have been produced. 

The basic principle around the ASB Policy brief  series is to 
summarize findings from research that has been published through 
a refereed process into language that is friendly to policy makers 
and use these briefs to engage with them in a bid to help them make 
informed decisions. Often these briefs have been discussed with policy makers at regional, national 
and international levels on issues around the United Nations Framework Convention on Climate 
Change or Convention on Biological Diversity conventions. 

       Our aim is to 
deliver relevant, concise 
reading to key people 
whose decisions will 
make a difference to 
poverty reduction and 
environmental protection 
in the humid tropics.        
– ASB PB 01

       What topics will be covered and how? Examples include the quantification of 
carbon storage and the trade-off between biodiversity and profitability in different land-
use systems, the relationships between property rights and land use, and the measures 
that can be taken to control smoke from land clearing. In each case, the approach 
taken will be to integrate environmental and developmental perspectives and to 
combine biophysical knowledge with insights into social and economic realities. 
– ASB, 2000
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The ASB partnership was one of  the pioneers in seeking a vehicle for bringing research to policy 
makers in a policy brief  format.

Since then ASB Policy briefs have covered several relevant aspects of  the agriculture-forest 
interactions, the deforestation-development nexus, environmental services and landscape 
approaches in pretty much the same way ASB has evolved through systematic reflection. 

Figure 1.2 shows the range of  topics covered by various ASB policy briefs since the year 2000. 
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1.5 WHY A BOOK SYNTHESIZING ASB POLICY BRIEFS?

ASB’s journey of  discovery in search of  alternatives to slash-and-burn is a unique story of  a long-
term multi-institutional, multi-location, and multi-disciplinary research on the dynamics at forest 
frontiers. Given that the ASB policy brief  represented synopsis of  key publications throughout the 
20-year period, bringing them together is considered a fine way of  harvesting and presenting the 
journey in search for alternatives to slash-and-burn. 

Each of  the ASB policy briefs presents a brief  summary, key findings and recommendations for 
policy makers. 

For this book we have grouped the 42 current briefs according to the stage in the DPCR cycle that 
gradually builds up complexity over 4 steps in two parts:

PART I: OVERVIEW CHAPTERS

Step 1: Identifying Patterns

Step 2: Inferring Drivers that cause the observed patterns 

Step 3: Understanding Consequences of  the changes observed

Step 4: Analyzing Response options that can have leverage of  the drivers

A concluding chapter reflects on how useful, and or impactful these policy briefs have been and 
points to the future directions for work at the tropical forest margins.

PART II: A COMPILATION OF ASB POLICY BRIEFS

After these overview chapters, the briefs themselves are presented in chronological order as there 
are multiple ways to group them by topic.
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1

Policybriefs

The right balance of
regulation is elusive for
many tropical timbers.
Too little regulation and
rainforests fall to loggers
seeking valuable timber.
Too much regulation and
timber is wasted.
The issues are simpler for
timber from agroforestry
systems … and so is the
appropriate policy: free
trade for agroforestry
timber. The key to
success is a careful
approach that ensures the
right species are chosen
for deregulation.

T
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In preparation 
for replanting, 
rubber
wood burns in
Sumatra, 
Indonesia.
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OCTOBER 2001

HIGHLIGHTS

Deregulating 
agroforestry timber 
to fi ght poverty 
and protect the 
environment

Differentiating 
agroforestry 
species

Deregulation can 
work

Start simple, keep 
it clear

REMOVING restric� ons on the marke� ng of � mber from agroforestry systems in the 
humid tropics is one of those rare ‘win-win’ opportuni� es where the interests of the
environment coincide with those of development.

Deregulating 
agroforestry timber 
to fight poverty 
and protect the 
environmentnt
Timber trade policy such as export bans, taxes 
and marketing regulations are often used to 
protect natural forests. However, the policy 
measures aimed at protecting natural forests 
are also applied to agroforestry systems that 
are managed sustainably by small-scale farmers.  
The unintended result of  treating all timber 
alike—regardless of  its origin in forests or on 
farms—is that smallholders who plant and 
tend trees are unfairly penalised. They are 
effectively denied the opportunity to produce 
timber, a product that could provide them with 
a much-needed source of  income. ‘Free’ trade 
in agroforestry timber from the humid tropics 
would:

• Reduce poverty by raising the incomes of  
millions of  smallholders

• Help satisfy domestic and international 
demand for timber

• Shift the supply of  timber towards more 
sustainable sources

• Increase export earnings from timber and 
other agroforestry products

• Promote investments to rehabilitate degraded 
land and conserve vulnerable land

• Reduce smoke pollution and cut greenhouse 
gas emissions.

Key messages
1. Export bans, taxes marketing regulations and other 

controls on the timber trade that are imposed to 
protect natural forests are indiscriminate regulations 
that penalise smallholders.

2. There are also damaging environmental consequences 
of  such indiscriminate policies. Farmers who burn 
wood rather than sell it because of  the diffi culties of  
getting it to market contribute to smoke pollution and 
the release of  greenhouse gases into the atmosphere: 
problems that have reached alarming levels 
throughout the humid tropics.

3. Removing restrictions on the marketing of  timber 
from agroforestry systems in the humid tropics is an 
attractive policy option that can stimulate equitable 
economic growth while protecting the environment.

Implications
1. Agroforestry species need to be differentiated. 

Timber from agroforestry systems should not be 
confused with timber from tropical rainforests.

2. Trade relating to selected agroforestry timber species 
should be deregulated.

3. Barriers to marketing agroforestry timber should be 
removed.

4. Other policies and support facilities should also 
be improved, including enhancing infrastructure, 
marketing links and access to market information 
about timber prices and grades.

5. Investment should be made in training offi cials to 
distinguish between timber types to help enhance 
effective implementation of  reformed policies.

11

Policybriefs 
Reducing emissions from deforestation, 
inside and outside the ‘forest’

Partnership for the 
Tropical Forest

Margins

http://www.asb.cgiar.org

1. One third of Indonesia’s forest emissions (total of 
0.6 Gt carbon per year) occur outside institutionally 

current national policy for Reducing Emissions from 
Deforestation and forest Degradation (REDD+).

2.  If current emission levels continue according to 
business as usual, there will be no forest left by 2063. 

3. Carbon stocks outside of institutional forests are more 
at risk than those inside, and may be depleted by 2032. 
This is partly due to emissions leakage from protected 
forests.

4. If carbon emissions from outside the institutional 
forest are accounted for, it becomes clear that there are 
no net emission reductions in Indonesia.

New data from Indonesia 
suggests that one-third of 
greenhouse gas emissions 
from deforestation 
originate from areas not 
o�cially de�ned as ‘forest’.

Accounting for carbon in 
the whole landscape and 
Reducing Emissions from 
All Land Uses (REALU) 
can be more e�ective in 
reducing emissions.

Implications

Current REDD+ approaches • 
in Indonesia may not 
reduce net C02 emissions

An approach for Reducing • 
Emissions from All Land Uses 

reduce net emissions, and 
ensure more locally-appropriate 
reduction activities

A REALU approach can • 
overcome unclear forest 

leakage of emissions 
between sectors

16
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Policybriefs Partnership for the 
Tropical Forest

Margins

1. 
amount of timber trees. 
Traditional smallholders’ practice of preserving multi-purpose forest trees 
on-farms has produced rural land rich in timber resources.

the national timber production. 
In timber producing countries like Ghana and Cameroon, on-farm timber 
is largely harvested to supply the domestic and export market.

Trees are perceived as a resource in transition, whose future is not to be 
secured.

4. Farm-grown timber has potential for reducing forest 
degradation and enhancing carbon stocks, thereby 
contributing to NAMAs 

diverting part of the logging from the forest, but also in mitigating the 

Implications

An assessment of the importance of • 
non-forest timber production and 
its potential is needed in order to 

management strategies.

Particular attention should be paid • 
to the link between smallholder 
agriculture and opportunities to 
associate timber with agricultural 
production.

Policies and incentive systems are • 
needed for enhancing  sustainable on-
farm timber production.

Tree-based farming systems need • 
to be encouraged as part of a low-
carbon emissions development 
pathway and adaptation strategy.

23

http://www.asb.cgiar.org

On-farm timber production 
for emission reduction with sustainable 

bene�ts at the tropical forest margins

On-farm trees in West and Central Africa are increasingly 
recognized as an important source of timber with 
tremendous opportunities  for enhancing livelihoods, 
biodiversity conservation, contributing to reducing 
forest degradation  and other functions. This policy brief 

Cameroon and Ghana - especially as it relates to REDD+ 
and sustainable land management. 
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Policybriefs 
Why smallholders plant native timber 
trees away from the forest margin
Lessons from Leyte, the Philippines

Partnership for the 
Tropical Forest

Margins

Findings

1 Smallholder upland farmers plant native timber trees depending 
on several interlinked factors:
-  If land is available and they can achieve security    
 of land tenure. 
-  If access to natural forest is restricted or     
 forbidden.
-  If they have enough land and it is not divided    
 into disparate portions.

2A number of native timber species in early stages of domestication 
are suitable for intercropping with maize at a range of planting 

densities, matching labour availability and household livelihood 
strategy.

3 
subsidize food crops and fertilizers.

4 Trees on farm can lead the way in a ‘forest transition’ in the 
Philippines

Implications

Programs to support tree • 
planting on-farm are more 
likely to succeed in areas that 
are already deforested or where 

protected, and where farmers 
have secure land tenure.

To support tree planting, • 
governments can focus on 
enabling conditions, rather than 
providing tree seedlings. 

24

http://www.asb.cgiar.org

As long as natural forests can be accessed as 
local sources of timber, there is little incentive for 
farmers to grow timber on their own land. Early 
successes with national programs for farmer tree 
planting in the Philippines were achieved with fast 
growing trees – that brought disappointingly low 
levels of income once harvested, as the quality 
of wood was low. Meanwhile, some farmers took 
the initiative to grow high-value, slower-growing 
native timbers on their farms, planting trees 
between their maize. What are the prospects for 
this? Which types of farmers are doing it? Is it 

enhance such agroforestation of the landscape? A 
recent study looked at several of these questions 
at the island of Leyte in the Philippines. The 
results have implications for other forest margin 
locations. Ph
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Chapter 2
Patterns of  Change in the Landscape

Robiglio Valentina and Yemefack Martin

The Tropical Forest Margins
When the global discussion on emission reductions from tropical land use was still debating a 
single D (deforestation), two D’s (forest degradation added) and a plus (for efforts to enhance 
carbon stocks of  existing forests) as was finally accepted in the REDD+ acronym, ASB scientists 
at the 2008 UNFCCC COP proposed the more radical and holistic REALU (reducing emissions 
from all land uses) concept. REALU requires a landscape approach that promotes climate change 
mitigation through the management of  carbon stocks in all land use classes (Agriculture, Forestry 
and Other Land Uses). A landscape is here referred to as a socio-ecological system that includes 
a tract of  land and its associated habitats, land use systems and ecological interactions, as well as 
people interacting with that resource base. Any landscape shows a certain degree of  heterogeneity 
related to the spatial variation of  ecosystem elements/components or to the dynamics of  these 
elements over time. The formulation of  any management plan of  resources use within the reduced 
emissions context and its implementation in any area should therefore be based upon a profound 
knowledge of  the diversity, the dynamics and interrelationship of  the composing units and actors.

In its early focus ASB was framed around the idea that a continuing trend of  agriculture as cause 
of  deforestation was at least partly avoidable by increasing yields per hectare of  land already 
converted. The simplest conceptualization of  this process is a “sharp edge” pattern: land is either 
forest or agriculture, and the lower the yields in agriculture are, the more land is needed to meet 
market demand. Hence, yield increase will reduce agriculture’s demand for space and reduce 
deforestation. In short, this is the Borlaug hypothesis on which ASB focused since 1992. The early 
discussions, however, made clear that, especially in Asia, there is a substantial area of  land that is 
neither forest, nor agriculture. It had been creamed off  its forest, at least of  all trees considered 
to be  valuable, and may have had some temporary agricultural use utilizing the forest soil fertility 
rent of  soil organic matter capital. But in its current status it is not very attractive economically 
to invest in this land, as long as the forest frontier is open. In contrast to the sharp-edge model, a 
three-phase landscape was conceived with two important transitions: from natural forest into this 
degraded stage (“deforestation”), and from the degraded stage into permanent agricultural use 
and/or “agroforestation”. Figure 2.1 was constructed in ASB Phase 1 in Indonesia (van Noordwijk 
et al 1995), and lead to an interest in the two transition stages as such, as well as the broader links 
between them, for example at a scale such as the island of  Sumatra, with its history of  human 
migration, partly spontaneous, partly government-sponsored. A curve very similar to Figure 2.1 
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became known in the global literature as a ‘forest transition curve’, which resurfaced in the debate 
on REDD and its variants.

In their early diagnostic studies ASB scientists in all three continents had found that the tropical 
forest margin can have a sharp edge, especially where newly created access along roads supports 
new settlement schemes and/or plantations that bring in a new labour force. More commonly, 
however, the forest margin is formed by an association of  traditional shifting cultivation and 
perennial plantations (e.g. cocoa, rubber and/or oil palm). Such association is practiced by millions 
of  smallholders and results in a patch-like landscape pattern (Forman 1995) that consists of  
fallows, annual and transitional  crop fields,  perennial plantations, secondary forest and remnants 
of  old growth forest. The combination and contribution of  the component land use units and of  
the factors driving changes such as degradation, deforestation and re/agroforestation determines 
the position of  a territory along the Forest Transition Curve in Figure 2.1. 

Figure 2.1. The forest transition curve across can be interpreted under a temporal and spatial perspective (Source: van 
Noordwijk et al 2009)

Where the sharp-edge model associated virtual all positive environmental services to the forest 
and none to agriculture, while debating how much production could come from the forest is 
sustainably managed, the three-phase and mosaic models had more nuance in the attributes of  
the multiple land use classes. Minang et al (2008) highlighted the potential of  all land cover/land 
use classes for storing carbon, supporting regeneration of  forest resources and generating income 
for smallholders. Policies and mitigation strategies that harness this potential across the landscape 
are now expected to significantly contribute to low carbon rural development in the humid tropic 
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regions.  Unfortunately, it has taken more than five years of  debate on REDD+ as a “forest issue” 
to come to a similar conclusion in the global discourse, where “landscape approaches” now are the 
flavor of  the week. To get to this point was a slow process, as the sharp-edge concepts, in which 
all definitions of  forest give approximately the same results, still prevailed. In the mosaic and two-
phased forest transition world, forest definition is of  overarching importance as it changes the 
numbers considerably, while being a marker of  institutional claims.

Forest definition and landscape pattern changes

The ground-level implications of  the current framing of  REDD-plus will depend on the 
operational definition of  forest. For example one third of  Indonesia’s forest emissions (total of  
0.6 Gt carbon per year) occur outside institutionally defined forests, and were not accounted for 
under the initial national policy concepts for Reducing Emissions from Deforestation and forest 
Degradation (REDD+). Debates initiated by ASB results have had some influence, however. The 
UN Framework Convention on Climate change (UNFCCC) guidelines for setting forest definitions, 
initially focussed on re- and afforestation as part of  the Clean Development Mechanism, have 
created ambiguous forest categories and inconsistencies between countries about what qualifies 
as deforestation. Under the implementation rules of  the Kyoto protocol, countries are expected 
to submit a national forest definition to UNFCCC. Structural Parameters proposed refer to the 
characteristics of mature stands and range from 10 to 30% for the minimum density of the canopy 
cover and between 2-5 meters for the minimum tree height. Temporarily unstocked areas can be 
classified as forest if  they are expected to meet the minimum requirements in later phases. In 
the absence of  clarity what “temporarily” means, this proved to be too flexible a concept to be 
transparent. Apart from making the monitoring of  deforestation difficult, this definition leads to 
a number of  counter-intuitive consequences:

• Deforestation is not considered to have occurred in the conversion of  forest to oil-palm 
plantations, as such plantations meet the definition of  forest, similar to plantation forestry, 
unless one specifies that palms are not considered to be trees

• Swiddening and shifting cultivation are not drivers of  deforestation, as long as the fallow 
phase can be expected to meet forest definition 

• Most tree crop production and agroforestry systems (cocoa, oil palm, rubber, coffee, etc.) 
meet the tree cover and tree height requirements of  the national forest definition; 

• The transformation of  natural forest into fast-wood plantations after rounds of  logging is 
considered to occur fully within the “forest” category

• A substantial proportion of  peatland emissions are not governed by forest-related emission 
prevention rules; in practice early REDD+ implementers included peat-related efforts that 
were outside of  the formal reach of  REDD+

• Substantial tree-based land cover types fall outside of  the current institutional and legal 
framework for forests and require broad-based implementation arrangements for REDD+, 
beyond existing forest institutions.
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Harnessing carbon stock potential of smallholder landscape components 

A REALU approach allows trees outside forest, agroforestry systems and community-based forest 
management to be treated fairly in the rules, proportional to C storage achieved and emissions 
avoided. 

Farm-grown timber has potential for reducing forest degradation and enhancing carbon stocks. 
The ecological benefits of  on-farm timber production consist not only in diverting part of  
the logging from the forest, but also in mitigating the effects of  forest loss due to agricultural 
expansion. Tree-based farming systems need to be encouraged as part of  a low carbon-emissions 
development path. Particular attention should be paid to the link between smallholder agricultural 
production and opportunities to associate timber with agricultural crops. 

Case studies from West and Central Africa and from the Philippines showed a variety of  
management strategies of  on farm timber trees resources that range from the simple preservation 
of  standing trees  at the moment of  forest clearing for field preparation to the planting of  fast 
growing exotic species. Similarly they document a variety of  processing and marketing strategies, 
invisible to national records and statistic, that escape to any regulation and taxation but make 
on farm produced timber a key  economic resource in rural areas. Tree cover and management 
intensity of  timber trees resources in smallholder landscape mosaics seem to be related to the 
land use composition of  the mosaic and ultimately to the context, intended as the combination 
of  enabling factors along the forest transition curve that determines farmers’ attitude towards 
managing/planting timber trees on farm. Tree planting correspond to the return phase in the 
forest transition curve (in the case of  a forest scarcity pathway). 

Programs to support tree planting on-farm are more likely to succeed in areas that are already 
deforested (on the left side of  the curve in Figure 2.1) or where remaining forests are effectively 
protected (access is limited), and farmers have secure land tenure (to invest). As long as natural 
forests can be accessed as local sources of  timber, there is little incentive for farmers to grow 
timber on their own land. These factors have an influence on the farm-gate profitability of  timber 
produced on farm and the appreciations farmers have of  the opportunity of  planting trees. 

Both forest and agricultural sectorial policies and policy on tenure influence trees planting or 
managing attitude, since they influence the negotiation capacity of  small-scale timber producer 
and ultimately the profitability. Farm-gate profitability of  on-farm tree production is negatively 
affected by policies that tax timber as a ‘forest product’ and subsidize food crops and fertilizers.

In the mid 1990’s ASB researchers highlighted that policy regulations aimed at protecting natural 
forest penalise sustainable smallholder’s timber production. Deregulating agroforestry timber in 
contexts that no longer have significant areas of  natural forest at risk from illegal logging (the 
right side of  the forest transition curve) seemed a meaningful move but proved to be difficult to 
implement. Researchers suggested therefore to develop a selective deregulation for three ecological 
categories that could be used widely throughout the humid tropics. These are Exotics that do not 
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originate from any of  the country’s natural forests; Indigenous species that are now found almost 
entirely on farmers’ fields; Indigenous pioneer species. Research on options for the regulation of  
smallholder produced timber deserve major attention in the future.

About five years after the initial policy brief  in Indonesia proposing 30 species for deregulation, the 
Ministry of  Forestry actually deregulated five species across the three categories, including rubber, 
coconut and Paraserianthes falcataria, all species with easily recognizable wood characteristics. 
The result has been a thriving smallholder timber industry in parts of  Indonesia. However, it is 
hard to say whether this has had an influence on protecting the remaining areas of  natural forest.
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1

Policybriefs

Shifting cultivation for
subsistence food produc-
tion is seldom the main 
cause of  tropical defores-
tation.
Other forms of agricultural 
expansion—practised by
smallholders and large
landowners alike—
tend to be much more
important. But the most 
signifi cant determinant of 
all is how these land uses
interact with and are
affected by macroeco-
nomic forces,
access to markets and
a host of other policy
and institutional
factors.
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Roads are key
factors for
integration and
market expansion
for livestock and
other products,
making forest
conversion more
profi table.
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NOVEMBER  2003

HIGHLIGHTS

Examining the  
evidence

The roots of the 
problem

No quick fi  x

DEFORESTATION has no single cause but is the outcome of a web of factors whose mix varies 
greatly in  me and space. Understanding which factors are at work in a given situa on is a 
crucial fi rst step if policymakers are to intervene successfully to curb deforesta on.

Forces Driving Tropical Deforestation
Lead:
DEFORESTATION has no single cause but is the outcome of a web of factors whose 
mix varies greatly in time and space. Understanding which factors are at work in a 
given situation is a crucial first step if policymakers are to intervene successfully to curb 
deforestation.  

Key Messages:
• Deforestation has proximate and 

underlying causes. Understanding the 
driving forces requires that both types 
of  causes are analysed, emphasizing 
the links that lead from the underlying 
causes – such as demographic trends, 
global trade and others – to the 
proximate causes. 

• Smallholder slash and burn agriculture 
is not as important as previously 
considered. Broad scale commercial 
agriculture and cattle ranching have 
been shown to be more important. 

• Institutional factors such as 
government policy and enforcement 
deserve more attention…

Key Recommendations
• Single or “silver bullet” approaches 

to reducing deforestation are unlikely 
to be effective. Due to the complexity 
of  deforestation, comprehensive 
approaches are much more likely to 
address the multiplicity of  factors that 
require attention. 

• Efforts to reduce deforestation should 
consider how the mix of  policies, 
programs and interventions work 
in tandem on both underlying and 
proximate causes of  deforestation. 
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Policybriefs 
Drivers and consequences of tropical 
forest transitions: options to bypass 
land degradation?

1) Recovery of tree cover has occurred with many 
variations of patterns and processes; the forest 
transition is not a deterministic pathway but an 
abstraction of reality that is contingent and only 
occurs under certain conditions. 

2) The two broad forces of forest transitions 
are pull and push. Pull factors induce land 
abandonment and natural regrowth due to 
agricultural changes and attraction of the labour 

increase the value of land with high tree cover in 
response to market signals of increased demand 
for tree products and forest services leading to 
agroforestry and plantation forestry and/or by 
policies that promote tree planting and restrict 
extraction from natural forests. Policies restricting 
land uses in forest zones have contributed to 
forest protection and recovery but often at a high 

Implications
Linear extrapolation into the future of past rates of 
‘degradation’ has no solid empirical basis, but the 
onset of a possible forest recovery in a country is not 
automatic and can nowhere be taken for granted. 

Push and pull factors often interact, but 
transformations of national economies to urban and 
service sector jobs required for the pull scenario 
is likely to be slow in many developing countries; 

to spare land for forests only if accompanied by land 
zoning and similar policies. Superior value of tree-
based land uses is the scenario that is the most likely 

Increase of forest area is not a guarantee for a 
recovery of ecosystem services: the hydrological 
impacts of fast-growing trees can be mixed, 
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The early studies of the ASB Partnership for 

domain for study into stages of a generic 
transition pathway that suggested a strongly 
non-linear trajectory of change. In this 
scheme, a phase of degradation of above-
ground vegetation, based on over-logging 

needs special conditions to allow successful 
rehabilitation. Many places with current 
agroforestry and tree mosaics have gone 
through such a phase. A new review of the 
global literature on these ‘forest transitions’ 
by Meyfroidt and Lambin (2011) framed 
important conclusions.

Figure 1. 

Continues on Page 2

Continues on Page 2
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Policybriefs 
If we cannot de�ne it, we cannot save it: 
forest de�nitions and REDD 

Partnership for the 
Tropical Forest Margins
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SPECIAL FOCUS ON AVOIDED DEFORESTATION WITH SUSTAINABLE BENEFITS
http://www.asb.cgiar.org

Key Observations

1. UN Framework Convention on Climate change 

have created ambiguous forest categories and 
inconsistencies between countries about what 

2. In many countries, forest loss or conversion is not 

3. The ground-level implications of the current 
framing of REDD-plus will depend on the 
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Ambiguous forest 
de�nitions may 
become a major 
bottleneck in reaching 
REDD agreements 
at and beyond 
UNFCCC COP15

Implications
Application of UNFCCC accounting • 
rules for Agriculture, Forestry and 
Other Land Use (AFOLU) can help 
countries bypass the need for 

and promote multifunctional 
landscapes such as agroforestry 

The scope of emission reduction • 
agreements needs further 
negotiation alongside the overall 
commitments for emission 
reductions

Before new emission reduction • 
targets are set, no credible way of 
reducing emissions should be left 
untested
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Policybriefs 
Emissions Embodied in Trade (EET) and 
Land use in Tropical Forest Margins

Partnership for the 
Tropical Forest

Margins

1. Countries reducing emissions might displace land use (hence 
emissions) to other countries:
Countries that have increased their forest area in recent years (turned 
the corner in forest transition terms) have done so partly by importing 

emissions footprint. The increase in external emissions footprint over 
the last 5 years was on average 50 percent of the new forest area. 
REDD implementation could therefore trigger increased displacement 
if not well implemented. 

2.  Market demand for “greener” commodities and consumer 

reductions:
Consumer  boycotts and changes in behaviour in international value 

emissions from deforestation than the nascent REDD+ institutional 
approach. 

3. Multiple, varied and emerging carbon footprint labels and 
standards present challenges for planning and understanding 
potential implications.

Implications

International emission displacement • 
through trade in food, forest and wood 
products needs to be acknowledged 

responsibility’ for controlling net 
emissions within the UNFCCC 
frameworks. For example, calculation 
of national emissions should also 
include emissions caused by products 
consumed within that country rather 
than only those produced within.

More synergy can be achieved • 
between trade-based (‘responsible 
global citizen’) and
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(Continues overleaf)

Increasing proportions of land use change responsible for 
emissions from deforestation, forest degradation and agriculture 
in developing countries is associated with commodities meant 
for export, hence the concept of Emissions Embodied in Trade- 
EET. 

As many corporations, countries and consumers embrace carbon 
footprint labelling and advocate for “greener” commodities, there 
is potential for reducing emissions from land use change in the 
humid and sub-humid tropics. Yet, current debate on Reduced 
Emissions from Deforestation and Degradation – REDD+ has not 
considered the potential implications of EET. 

reductions may induce cross-border land use displacements; (b) 
how market demand for “greener” commodities and consumer 
pressure on some tropical commodities can shape behaviour 

implications that result from EET.

GLOBAL TRADE / 
MARKETS

REDD+
LAND 
USE 

CHANGE

Countries reducing emissions 
might displace land use to other 

countries

Market demand for 
“greener” 

commodities 
influencing agents of 

land use change

“Consumer” pressures 
catalysing emissions 
reductions through 

boycotts and campaigns

CARBON 
FOOTPRINT 
LABELLING / 

CERTIFICATION

Markets reacting to REDD + and 
other Land Uses policies & 
taking advantage of related 

opportunities 



17

Tree cover transitions in tropical landscapes

Chapter 3
Tree cover transitions in tropical landscapes: 
hypotheses and cross-continental synthesis

Meine van Noordwijk and Grace B. Villamor

The first phase of  ASB Diagnostic studies articulated a perspective on what became known in the 
literature as ‘forest transition theory’. Forest transition theory was primarily developed to explain 
the process of  decline (deforestation) and recovery (regeneration) of  forest area in both temperate 
and tropical areas. Most forest transition theory literature uses national statistics on forest cover, 
which refer to a diverse range of  tree cover types. As qualitative change between tree cover types 
is a prominent aspect of  the regeneration process, the term ‘tree cover transition’ may be a more 
appropriate and useful identification (Ekadinata et al 2010, PB 16) . 

The term ‘forest’ is first of  all an institutional marker; there are forests without trees and trees 
outside forests (van Noordwijk et al 2009, PB 15).  Moreover, debates about forest transition 
have often tried to replace time as the primary X-axis with macroeconomic variables that indicate 
the changing roles of  forest areas once economies develop. However, in the context of  tropical 
countries, the existing hypotheses lack agency- and context-specific explanations. While the 
logarithm of  human population density accounts for 70-80% of  variation in the national forest 
cover fraction, forest transition points can occur at almost any population density and forest 
cover fraction (Figure 3.1). They seem to be more likely, however, in countries that already had 
above-average forest cover in relation to their population density. The identified limitations of  
forest transition theory include the loose definition of  forests (combining primary, secondary and 
planted forest types), a lack of  detail about the forest cover dynamics involved, including its spatial 
and (multi-)temporal scales, and few explanations of  context-specific transitions (Perz 2008). 

Figure 3.1. Relationship between 
human population density and 
percentage forest cover at the 
national scale, with indication 
of  countries that are more than 
10% above or below the average 
trend, and distinguishing between 
the countries before (left) and 
after (right) a reported increase 
in national forest cover (forest 
transition (FT) point); based on 
the dataset found in Kothke et 
al (2013). The graph on the left 
shows countries that have not 
(yet) reached the FT point; the 
graph on the right shows those 
that have, at the population 
density and forest cover shown
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Tree cover transition and the underlying hypotheses

Tree cover in landscapes changes in quantity, quality and spatial pattern—and therefore in 
function—along the forest transition pattern of  decline followed by return of  trees in a non-linear 
fashion (Figure 3.2a). The same total amount of  natural forest area, open field agriculture and 
tree (crop) plantations, respectively, can be arranged in an integrated or segregated spatial pattern 
(Figure 3.2b) using both land sparing and land sharing approaches to achieve the multifunctionality 
that local communities want and/or need. Tree cover is best described as a spatially and temporally 
dynamic continuum, with trees— established spontaneously or planted. Land use policies, however, 
dissect this continuum  into a forest versus non-forest dichotomy; this tends to give undue weight 
to a forest definition, which is a major challenge to both the fairness and efficiency of  policy 
implementation (van Noordwijk et al 2012a).

Figure  3.2 (a and b) Tree cover transition in the landscape (a), and spatial pattern of  different land use types associated 
with the sharing versus sparing approaches, respectively (b)

In a global comparative study of  the dynamics of  forests, trees and agroforestry (FTA) by the 
CGIAR research program, we framed 12 hypotheses related to the multiple versions of  a tree 
cover transition to test under the FTA program. The hypotheses span a full circle that connects 
actors, underlying drivers and leverage points, as well as consequences, stakeholder evaluations and 
opportunities to manipulate points of  leverage (Figure 3.3).

Figure 3.3. Logical loop linking patterns 
of  tree cover change to consequences, 
stakeholder feedback, leverage points, 
influencing drivers, actors and, ultimately, 
tree cover change
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Table 3.1 Main hypotheses

Hypotheses

1. Basic forest transition 
hypothesis

Tree cover in landscapes shows a forest transition pattern of  decline 
followed by recovery. 

2. Population density and welfare 
hypothesis

Tree cover transitions in time show that an increase in human 
population density is linked to a decrease in natural forest cover.

3. Spatial forest transition 
hypothesis

The spatial pattern of  tree cover expanding outwards from centres of  
human habitation show more than a coincidental resemblance to the 
temporal dynamics of  hypothesis 2 (Dewi et al 2013). (On the often 
misunderstood “agroforestation” phase, see Fairhead and Leach 1995).

4. Agroforestation or tenurial 
reform hypothesis

Institutional change from a forest focus to an agrarian regime of  tenure 
and control is essential for supporting the transition from decline 
towards increase and recovery of  tree cover (Akiefnawati et al 2010).

5. The ‘sparing’ hypothesis What happens in one part of  the tree cover transition is linked at the 
driver and/or actor level to other parts of  the landscape (leakages). 
(Lusiana et al 2012; van Noordwijk et al 2012b). Sparing can be a 
positive opportunity to protect trees.

6. The driver change hypothesis Drivers of  tree cover transition are space/time dependent and 
knowledge of  past drivers in a particular landscape cannot be directly 
extrapolated to predict future changes; there may, however, be more 
predictability in the succession of  drivers. 

7. Trade-off  hypothesis Land use types that are part of  the tree cover transition differ in their 
effectiveness in provisioning and environmental goods and services 
(Santos-Martin and van Noordwijk 2011; Villamor et al 2011).

8. Integration, buffer and resiliency 
hypothesis

Tree cover of  all types and at all stages is positively associated with 
buffer functions in an ecological, social and economic sense, with the 
spatial pattern and degree of  integration linked to human resilience 
and adaptive capacity in the face of  climate and market variability 
(Figure 1b) (Nguyen et al 2013; van Noordwijk et al 2013).

9. Diversity of  stakes hypothesis 
(including gender specificity)

Appreciation of  tree cover and its associated ecosystem services 
varies according to gender and ecological knowledge (Villamor et al 
2013; Villamor and van Noordwijk 2011).

10. ‘No silver bullet’ hypothesis Feedback mechanisms from beneficiaries of  (certain types of) tree 
cover to drivers/agents can take multiple forms and produce various 
outcomes (rules, incentives, suasion, investment in value chains and 
technology, and so on) (Jackson et al 2012; Lopa et al 2012; van 
Noordwijk et al 2012a). Context-specific feedback is most effective.

11. Negotiation support hypothesis 
(including gender specificity) 

The dynamics of  tree cover changes can be influenced by multi-
stakeholder negotiation support processes that recognize the diversity 
of  knowledge, perceptions, stakes, power and influence (Villamor et 
al 2013).

12. Impact pathway hypothesis Public discourse on aspects of  tree cover transition and the relevance 
of  interventions follows a policy issue cycle (Clark et al 2011; Minang 
and van Noordwijk 2013).
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As specified in hypothesis 4, an increase in desirable types of  tree cover is often triggered by a 
transition from forest to agrarian rules of  land tenure, due either to generic policy reform or to 
location-specific reclassification of  land. Until recently European Union rules assumed that trees 
and agricultural land use were incompatible, but changes that allow and encourage trees and crops 
to be combined on the same land unit, are now forthcoming.

‘Resilience’ (to certain environmental risks and events) has become a popular concept, but it 
remains difficult to quantify and study. It may be more fruitful to focus on the related concept 
of  ‘buffering’ (for example, are insurance premiums being paid? Are wetlands and overflows that 
buffer river flow retained?) as this can be assessed continuously, while resilience is only expressed 
in response to calamities. Trees have always been valued for their microclimatic buffering roles 
and, more contentiously, they are often considered to have a positive meso-climatic role as well 
(van Noordwijk et al 2013).

The analysis of  tree cover change in current landscapes is often part of  negotiation support, rather 
than decision support science (Clark et al 2011), as multiple stakeholders have different claims to 
the legitimacy of  their knowledge and interpretation of  a complex reality. Rather than having a 
single ‘footprint’ value, many commodity value chains have a wide management swing potential 
(Davis et al 2013). An ‘issue cycle’ is occurring, in which new issues are constantly being framed 
and proposed, with only some reaching the level of  wider public and policy concern and fewer 
still reaching the stage of  policy solutions. The role of  scientists varies with the phase of  the cycle. 
While ‘impact pathways’ are more easily framed for mature issues with imminent solutions, science 
plays at least an equally important role in the early sifting of  new concerns, and in recognising 
which issues merit further exploration.  

ASB as part of a wider global comparative landscape networks

Tree cover transition is considered to be a unifying concept encompassing issues related to 
livelihoods, landscapes and governance. A global comparative network of  landscapes where the 
socio-ecological, economic, political and institutional aspects of  tree cover change are closely 
monitored can help to produce a salient, credible and legitimate perspective on issues at all stages 
of  the policy cycle. The ASB learning landscapes have become part of  a global network of  
landscapes in the on-going research programs of  the various institutions involved in the CGIAR’s 
research program on Forests, Trees and Agroforestry (CRP-FTA) with its Sentinel Landscapes 
effort (Figure 3.4).
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Figure 3.4. Countries included in the network of  Sentinel Landscapes studies by the CGIAR research program on 
forest, trees and agroforestry (CRP-FTA)

The early ASB efforts have helped to frame a wider effort to combine local, national and 
international science and stakeholder concerns seeking solutions based on the functions of  tree 
cover in multifunctional landscapes, with an opportunity to transcend the usual  emphasis on form 
and formal forest definitions by emphasizing functions and ecosystem services.



22

Partnership in the tropical forest margins 

1

Policybrief
Recognizing traditional tree tenure as part

+of conservation and REDD  strategy

Main �ndings
1. Protection of remaining forest and bu�er zones 
means that there are limited sources of local income

2. Tree and land tenure rules don't match, with local 
tree tenure rules on valuable trees not recognized by
government agencies

3. Remaining aboveground carbon stock is 1/3 of 
pre-human in�uence value. Peat contains ten times 
the aboveground C stock

4. Additonality of protection: Small-scale threat in 
the bu�er zone is shown by guard post 
e�ectiveness. Large-scale threats stem from plans to 
expand oil palm production

5. Drainage of peatlands has resulted in saltwater
intrusion in farmlands south-east and south of the 
PA: business-as-usual scenarios increase vulnerability 
to sea level rise 

22

Implications
� New sources of  environmentally sustainable employment are 
needed.  Planting more of the peat-compatible jelutung (Dyera
costulata) and rubber trees can increase carbon storage but 
also provide income for people.

� Customary  tree tenure arrangements remain a basis to build 
a co-management regime in the bu�er zone between forest
authorities (focused on land) and people (focused on jelutung
trees)

� Local government's land use planning is key to success, but 
requires tangible solutions to local employment and income 
before conservation objectives can be assured. Salvage
logging is currently one fall-back option for local communities.

� Guard posts are fairly e�ective but expensive to maintain; 
more integrated livelihood and conservation options through 
co-,management regimes may give higher returns on potential 

+REDD  investment

http://www.asb.cgiar.org

+Reducing emissions from deforestation and degradation (REDD ) should 
focus on places where such emissions occur. Protected Areas (PAs) are, in 
theory, protected and hence, should have no emissions associated with 
land use/land cover change. In practice protection is incomplete. Can PAs

+be included in REDD  schemes? Can 'paper parks' be included that exist on 
paper rather than in reality? How concrete should threats be before we call 
carbon (C) protection 'additional'? The dilemma may be more manageable if 

+protected areas are included in a broader landscape approach to REDD .
+Some REDD  project proponents currently focus on 'bu�er zones' where

protection is incomplete, but biodiversity co-bene�ts of additional C 
+protection can be large. The results of a REDD  feasibility appraisal in an

area surrounding the Lamandau River Wildlife Reserve in Central
+Kalimantan, Indonesia's REDD  pilot province illustrate the challenges of 

�nding synergies between sustaining livelihoods for local communities,
protecting orangutans and globally appropriate mitigation actions.

Feasibility study for a bu�er zone between a wildlife reserve and the 
+Lamandau river in Indonesia's REDD  Pilot Province

photo: Ni’matul Khasanah
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Policybrief
Hot spots of confusion:
contested policies and competing carbon claims 
in the peatlands of Central Kalimantan, Indonesia

Main findings
1. Contesting claimants were found to use current 

contradictions and inconsistencies of Indonesian laws, multi-

sector policies and the articulation of local property rights and 

customary rights.

2. The ambivalence of the forest definition and associated 

property rights has 'path dependence', reflecting historical 

change of government laws, paradigms and public 

administration.

3. Legal arguments are not necessarily decisive  in settling 

disputes, but the lack of respect for legality contributes  to 

confusion, undermining authority.

4. Carbon rights in this area are not clear yet. They are at least 

as complex as the set of actors and agents who interact during 

the process that starts with a natural forest and ends with a 

landscape with few trees, high emissions but still high carbon 

stock.

Implications
�The state at national and provincial 

levels are two among several claimants 

and negotiated cooperation among 

stakeholders will be needed, rather than 

asserting a single legal authority.

�Market-based REDD+ implementation 

will add confusion as unresolved carbon 

rights come as an addition to the 

already complex layers of unresolved 

property rights.

�A co-investment paradigm of REDD+ 

can contribute to resolving disputes on 

property rights and seek more 

transparent use of state authority  and 

power.

Central Kalimantan has been selected as the 
primary REDD+ pilot in Indonesia. In its peatlands 
expectations of payments for carbon emission 
reduction currently shape the discourse over 
natural resource management as a means of 
influencing policy and exercising power. Different 
types of actors use their own interpretation of 
history, facts, rules and norms to support their 
claims. Shifting national policies have over the 
past decades shaped the distribution of power 
and actual use of peatland. Actions to reduce 
emissions will need to appreciate the institutional 
complexity. 

Central Kalimantan has been selected as the
primary REDD+ pilot in Indonesia. In its peatlands 
expectations of payments for carbon emission ff
reduction currently shape the discourse over 
natural resource management as a means of 
influencing policy and exercising power. Different 
types of actors use their own interpretation of 
history, facyy ts, rules and norms to support their
claims. Shifting national policies have over the 
past decades shaped the distribution of power 
and actual use of peatland. Actions to reduce
emissions will need to appreciate the institutional
complexity. 

photo: Yana Buana
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Policybrief
Stewardship Agreements to Reduce Emissions 
from Deforestation and Degradation (REDD) 
in Indonesia

Main �ndings

1. The recent designation of Lubuk Beringin as the �rst 
'Hutan Desa' or 'Village Forest' came 10 years after the legal 
instrument was created, but o�ers prospects for wider use in 
con�ict resolution on forest margins.

2. The procedures for application and approval of Hutan 
Desa status involve local, provincial and national levels of 
government and consequently only cases will pass that 
provide a net bene�t at each level.

3. Expectations that resolving tenure con�ict would 
facilitate �ow of REDD investment to Indonesia facilitated 
approval of the �rst Hutan Desa case.

4. Lubuk Beringin was 'predisposed' to pioneer the Hutan 
Desa concept in Indonesia due to long term involvement 
with external agents building local social capital and aided 
by an informal forest discussion forum at the district capital.

Implications
• Increased tenure security for agroforests 

and community-managed forests is 
feasible within existing legal instruments 
in Indonesia and does not require new 
legislation.

• Wider application of the Hutan Desa 
concept will depend on a streamlining of 
procedures, learning from the �rst 
approval cases.

• Wider application of the Hutan Desa 
agreements can be a low-cost way for 
local people to bene�t from REDD e�orts, 
without requiring cash transfers.

• Impacts in governance and policy reform 
are unpredictable and carry over multiple 
project cycles with their often over-
ambitious goals to �nally achieve success 
in ways unforeseen.

http://www.asb.cgiar.org

Con�icts over who controls the forests and forest 
margins is now widely recognized as a key issue 
that needs to be addressed if the world wants to 
see a reduction of emissions from deforestation 
and degradation.  Indonesia, the country with the 
highest carbon emissions from change in its forest 
cover, is now expressing global leadership in 
commitments to Nationally Appropriate Mitigation 
Actions (NAMA) that include forests, peatland and 
an increasing attention for the 'trees outside forest', 
in the form of agroforests and trees in agricultural 
landscapes. Agreements on  stewardship in the 
forest margin are key to the success of such 
programs, but rules need to be simpli�ed for wider 
application.

Con�icts over who controls the forff ests and forff est 
margins is now widely recognized as a key issue
that needs to be addressed if the world wants to 
see a reduction of emissions from deforff estation 
and degradation.  Indonesia, the country with the
highest carbon emissions from change in its forff est 
cover, is norr w expressing global leadership in
commitments to Nationally Appropriate Mitigation 
Actions (NAMA) that include forff ests, peatland and 
an increasing attention for the 'ff trees outside forff est', 
in the form of agrff oforff ests and trees in agricultural 
landscapes. Agreements on  stewardship in the
forff est margin are key to the success of such
programs, but rules need to be simpli�ed for wider 
application.

photo by Jasnari
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The agroforestry system
developed by the Krui
people of southwest
Sumatra is a model of
productive and
sustainable community-
based
management.
Indonesia has taken a
bold fi rst step along the
path of tenure reform—
one that offers lessons for
other countries facing
similar opportunities to
devolve management to
the local level.
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A natural forest?
No, an example of
a complex agroforest
dominated by damar
trees in Krui,West
Lampung.

02
PUTTING COMMUNITY-BASED FOREST MANAGEMENT ON THE MAP

JULY  2001

HIGHLIGHTS

The Krui agroforests

Community under
threat

Ground-breaking
reform

Lessons learned and
South-South ex-
change

CREATING fair and eff ec ve policies and ins tu ons to govern land and tree tenure is a 
prerequisite for eradica ng poverty and protec ng the environment in the humid tropics.

A natural forest? No, an example of a complex agroforest dominated by damar trees in Krui,West Lampung.

Putting community-based forest management on the map: 
lessons from the damar agroforests of Krui (Indonesia)
Crea� ng fair and eff ec� ve policies and ins� tu� ons to govern land and tree tenure is a prerequisite 
for eradica� ng poverty and protec� ng the environment in the humid tropics. The lands of the 
Krui people of Lampung Province in southwest Sumatra are a shining example of produc� ve and 
sustainable agroforestry. The Krui have devised a system that meets their immediate needs for food 
and cash while also providing them with diverse sources of income in the medium to long term. 

Key fi ndings Implica� ons

1. By combining environmental and economic 
benefi ts, the Krui system off ers considerable 
advantages over many other systems that 
replace or exploit natural forest.

Agroforests such as the damar agroforest of 
Krui are key ‘alterna� ves to slash and burn’, 
combining environmental and economic 
func� ons in a single land use

2. Lack of recogni� on for these agroforests in 
exis� ng forest policies implies a major threat 
for the Krui community.

The ins� tu� onal separa� on of forests from the 
rest of the landscape ignored local perspec� ve 
in defi ning economic targets for state revenue 
and large-scale forest industry

3. A ground-breaking reform was achieved 
when the Minister of Forestry issued a decree 
classifying the Krui agroforest as a ‘special 
purpose’ part of Indonesia’s forest

The agroforestry system developed by the 
Krui people is  now seen as a model of 
produc� ve and sustainable community-based 
management.  

4. The process leading to the policy change 
off ers opportuni� es for south-south exchange 
as does the agroforest concept itself

Indonesia has taken a bold fi rst step along the 
path of tenure reform— one that off ers lessons 
for other countries facing similar opportuni� es 
to devolve management to the local level.
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Chapter 4
Drivers of  Forest Cover Changes

Lalisa A. Duguma and Dieudonne Alemagi

Introduction
The name of  the Alternatives to Slash and Burn Partnership for the Tropical Forest Margins (ASB 
Partnership) has pointed to one of  the multiple drivers of  forest cover changes, and clarifying the 
broader set of  relations has been an important element in the international and regional dialogues 
on abating deforestation and forest degradation. The threat to global climate posed by emissions 
from the loss of  forest resources, particularly in the tropics and subtropics, geared the drivers’ 
discussion to the negative phase of  the wider forest transition, as drivers of  deforestation and 
forest degradation. However, recently, a broader discussion of  tree cover transitions is emerging 
that includes drivers of  tree cover change, including ‘reforestation’ (Nguyen et al 2013, PB 32) or 
‘agroforestation’. Countries like Viet Nam are reporting to be in the recovery part of  their forest 
transition curve, although this has not stopped ongoing loss of  natural forest. From a review of  
the research conducted by the ASB partnership and reported in the policy briefs of  this section, 
three main findings are: 

• Drivers are elements in an interactive chain of  processes at multiple scales and leverage can 
only be obtained if  the concept of  single-level drivers is abandoned.

• Tenure reforms (both tree tenure and forest land tenure) and stewardship agreements can 
play crucial role in addressing drivers at multiple scales. This can be strengthened by the 
creation of  fair and effective policies and institutions that deal with existing conflicts and 
help avoiding new ones, by clarifying rights and responsibilities concerning forest resources, 
in line with basic human rights and constitutions of  the countries involved. 

• Emissions Embodied in Trade (EET) are a symptom of  the displacement of  landuse based 
emissions over accounting borders. It represents forest cover losses in exporting countries 
while helping save forests in countries importing wood and biofuel.

Assessing drivers of deforestation and forest degradation: the puzzles 
and the perils

Summarizing the first ten years of  ASB analysis, Valentim et al (2003, PB 06) suggested that 
deforestation is caused by a complex web of  factors whose combination varies in space and 
time depending on the local conditions. The dynamics of  the combination of  factors driving 
deforestation, as well as the individual factors, are changing with time depending on processes 
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evolving from within the immediate proximity (e.g. communities adjacent to the forest) and from 
national and international demands. What was true in one region over one time period maybe 
true elsewhere at another place in a subsequent time period, rather than in the location where it 
was observed. Other, unpredictable events had common consequences. For example, currency 
devaluation in Brazil, Indonesia and Cameroon had a significant impact in influencing the rate 
of  deforestation in these three countries. In Brazil, using simulation, Cattaneo (2002) found that 
if  the Brazil Real was devalued by 40% against the USD, it would result in 6% and 20% increase 
in deforestation of  the Amazon in the short and long term respectively.  The currency collapse 
in Indonesia in 1997 made investments in the growing of  export crops such as oil palm, rubber 
and cocoa more attractive through clearing of  the dense forests. In the case of  Cameroon, the 
currency devaluation in 1994 led to cuts in employments and public services thereby driving 
a considerable number of  urban people to return to rural areas and engage in illegal logging 
activities and the clearing of  forests for the production of  food crops. In sum, the above case 
of  currency devaluation illustrates how national actions/processes trigger harmful local actions 
when it comes to deforestation. It substantiates the argument that changes in macroeconomic 
policies can have effects that transcend the local level where the effects manifest themselves boldly 
on the daily lives of  the local communities, thereby triggering responses to adapt to the changes 
for example through illegal logging. This backs Geist and Lambin (2002)’s division of  the drivers 
of  deforestation into proximate causes (local actions) and underlying macroeconomic, political, 
social, cultural and institutional factors that could be driving the local actions. Such efforts of  
understanding the complexity of  the forces at play in driving deforestation has helped to move 
beyond the early arguments of  attributing deforestation to a single factor, such as ‘slash-and-burn’ 
agriculture. With regards to the latter, it was recognized that slash-and-burn is a technique of  land 
clearing used by many actors in many circumstances, rather than referring to traditional shifting 
cultivation. 

Understanding and addressing forest transitions and their drivers is a complex process that needs 
scrutinizing the chain of  actions/processes from top (e.g. national) to bottom (e.g. local levels) 
and vice versa. Past efforts to attribute deforestation to a single or fewer set of  factors have largely 
failed and did not help in influencing the policy process or in abating the pace of  deforestation.  

Since the seminal efforts to clarify the multiple levels involved in drivers of  deforestation by 
Geist and Lambin (2002), there has been little development in advancing the methodologies for 
the assessment of  drivers particularly in terms of  understanding their quantitative impacts in 
influencing forest cover declines. Closely linked to this has been the inability (or unwillingness) of  
the public to debate the concept and definition of  forest that is used as a basis for ‘deforestation’ 
data. This limitation has impeded the efforts to take action to tackle the rate of  forest decline in 
many tropical and subtropical regions due to the fact that the available knowledge was less helpful 
in pointing and identifying the leverages and leverage points to take appropriate and effective 
actions to abate the problem. As a result, in many parts of  the tropics and subtropics, the actual 
rate of  deforestation and forest degradation is still a major source of  confusion with claims from 
4% deforestation to 0.5% recovery of  forest at national scale being derived from the same data set, 
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as in the case of  Indonesia (van Noordwijk et al, 2013, PB 34), just like it used to be decades ago. 
However, following the Geist and Lambin (2002) study, efforts were made by various countries to 
downscale the drivers discussion to subnational and landscape levels despite the procedure being 
very superficial and not based on thorough analytical procedures. Unfortunately, discussions on 
possible REDD+ mechanisms restarted the ‘driver’ discussion in the hope to identify single points 
of  intervention, without learning much from previous rounds of  the debate.

 The adoption of  both national and subnational level analysis of  drivers increased after 
REDD(+) was introduced as a measure to address emissions from deforestation and forest 
degradation in tropical and subtropical forest countries. The incentives associated with this 
mechanism provided by the World Bank FCPF and the UN-REDD and the fact that the 
drivers assessment is part of  the requirements to benefit from the mechanism have increased 
the engagement of  forest countries in assessing the drivers of  forest cover changes in their 
respective countries. Despite the numerous initiatives and engagements by nations, there still is 
no clear evidence of  the explicit set of  factors that drive deforestation in a given country mainly 
due to the methodological limitations that failed to show the relative and aggregate impact of  the 
set of  factors believed to be responsible for deforestation. As a result, to date, it has not been 
possible to devise and take proper and effective actions to tackle the drivers of  deforestation. 

Tenure reform as a crosscutting measure to curb forest cover losses

According to Suryohadikusumo et al (2001, PB 02), tenure reform (both tree and land tenure) is a 
prerequisite for eradicating poverty and abating environmental degradation in the tropics. Meyfroidt 
et al (2011, PB 25) stated that land tenure reforms are necessary in order to avoid situations  when 
agricultural lands are devoid of  woody plants i.e. to move from swiddens to agroforests rather 
than going from swidden to intensive annual cropping. The lack of  clear ownership over resources 
and in some cases conflicting ownerships as a result of  overlapping claims (e.g. the peatlands of  
Indonesia, Galudra et al 2010, PB 21) exposed forest resources in the tropics and subtropics to 
unreserved exploitation by different groups of  people. Contrary to the increased exploitation, 
the management of  the resources (conservation and rehabilitations) was very limited due to the 
unclear rights, roles and responsibilities of  those who are directly linked to the resources.  

In support of  tenure reforms to minimize the unsustainable exploitation of  the tropical and 
subtropical forests, five key strategic options that seemed promising have emerged from the works 
done by the ASB Partnership.  

• Devolution of  forest management to subnational bodies (Do et al 2012, PB 27)

• Stewardship arrangements to promote the engagement of  the local communities in forest 
resources management (Akiefnawati et al 2010, PB 18)  

• Recognition of  traditional tree tenure rights to ensure that  local communities continue 
planting  and manage tree resources (Janudianto et al 2011, PB 22)
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• Creation of  fair and effective policies and institutions that govern tenure arrangements 
(Suryohadikusumo et al 2001, PB 02)    

• Promotion of  community managed forest and agroforests (Suryohadikusumo et al 2001, PB 
02) 

So far much emphasis has been placed on tree and forest land tenure. However, with the growing 
importance of  trees and forests for emission reduction particularly through carbon sequestration, 
carbon rights are also becoming more important for local communities to benefit from the potential 
carbon markets whenever the practice qualifies for such benefits. Hence, in order to address the 
drivers from the tenure reform perspective, there is a need to look at the three main tenure forms 
that have their own implications on tree and forest resources management. 

Emission ‘displacement’ as a looming concern 

Countries like Viet Nam, Costa Rica and China have recently been able to achieve net reforestation 
i.e. increase their forest cover in part through gains in agricultural productivity and polices of  
reforestation and forest protection (Minang et al 2010, PB 17). For example, land use dynamics 
in Bac Kan province in Viet Nam were driven by the reforestation and land allocation policies 
accompanied by complementary incentives such as easy access to planting materials and income 
from the reforestation programmes (Nguyen et al 2013, PB 32). The forest cover increases in the 
above mentioned countries was partly also through imports of  wood and other basic agricultural 
products from other countries thereby reducing the pressure on their own forest resources and 
agricultural lands. For example, Minang et al (2010, PB17) estimated that almost half  the increase in 
forest area was through increase in their international footprints. With the increasing engagement 
of  countries in the globalization process and thus increase in import-export market for wood and 
agricultural products, there is  an emerging threat that importer countries might play part in driving 
deforestation in exporter countries particularly where illegal logging is still a concern and where 
export regulatory mechanisms are loose. The threat is twofold: 1) the market from the importer 
countries may instigate further encroachment into the forestlands to meet the demand and benefit 
from the market; 2) if  at some point the importer countries take action in avoiding reliance on the 
import-export of  the goods, there is a chance that a number of  people in the exporter countries 
become jobless and engage in illegal exploitation of  forest resources. For example, there was 
reverse migration in Cameroon when the government was unable to employ people and thus 
job cuts were made in the 1990s. This severely impacted the forests as such unemployed people 
returned to the rural areas and began clearing the forests for farm establishments to meet their 
needs and also avail products to the market. Illegally logged timber still has a considerable share of  
timber marketed globally though efforts were being made to reduce its presence. 

Despite the importance of  this emission displacement context in affecting the future of  forest 
resources, the current REDD+ dialogues have not yet embraced this interconnectivity at the 
scale of  a national economy. As argued by Minang et al (2010, PB 17), increasing awareness of  
the footprints of  globally traded goods such as palm oil and increasing demand for ‘greener’ 
products by the end users (green consumerism), supported by the occasional consumer boycotts, 
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has influenced the behaviour of  actors along the value chain, and may have been more influential 
so far than REDD+ funding and mechanisms. 

The path forward: towards levers and leverage points to address drivers of 
deforestation 

As highlighted above, there is a complex link within and across scales between the different 
factors considered to be responsible for deforestation and forest degradation. The fact that the 
links and interactions have been overlooked so far has shattered the efforts to effectively address 
the problems of  deforestation and forest degradation. Hence, future efforts should put strong 
emphasis on assessing factors (drivers) interactions, leverage points and the leverages in order 
to help the policy processes to curb deforestation and the associated emissions particularly in 
the tropics and subtropics. Recently, the interest in landscape approaches may recognize this 
complexity of  interactions and the need to look beyond the forest canopy (van Noordwijk 2013, 
PB 34). Such efforts should take into account two things: 1) understanding the dynamic nature of  
the drivers; 2) a timely revision and update of  the levers and leverage points since they are often 
defined by the types of  drivers identified.  
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Implications
• Policies need to be adjusted to deal with new actors who 

acquire land for oil-palm expansion under local institutional 
frameworks that are outside of government planning and 
control.

• Holding concession holders accountable for hot spots within 
their boundaries would help reduce the problem but half of it 
is outside of their formal control (but not out side their spere 

• Haze and associated carbon emissions on peat are 
post-deforestation and technically outside the reach of 
international REDD+ mechanisms, but inside land-based 
NAMA. They are directly linked to land preparation prior to 
planting. 

• On mineral soils, the gap between local and formal 

a major part of the problem.

• As neighbouring districts with similar conditions have so 
far avoided the haze problem in 2013, the quality of local 

More transparency on existing concession rights is needed to 
support active feedback and corrective public response.

Key Findings
1. As well as small- and large-scale 

operators, a third category of ‘local, mid-
level entrepreneurs’ has economic and 
environmental impact on Sumatra.

2. 
Riau province occur on land with an 
active permit for large-scale operations 
(industrial timber, oil palm and logging); 
the rest occur outside permitted areas for 
land-use conversion.

3. Hot spots are concentrated on the 
deepest peat soil, in areas that already 
were deforested before 2010. 

4. On mineral soils, hot spots are most 
frequent in logged-over forests. 

5. The hot spots are concentrated in three 
districts. The pattern points to large 

available for government agencies to act 

discourse.

Hot spots in Riau, haze in Singapore: 
the June 2013 event analyzed
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Beware of misleading
generalisations that cloud
the debate about smoke.
Most fi res in the humid
tropics are not wildfi res
and do not occur in
primary forests. Nor are
smallholders the only, or
even the main, group
responsible for them. In
the search for solutions,
policymakers need to
penetrate the haze of
misconceptions to
understand the causes of
the smoke problem at the
ground level.

IC
R

A
F

A farmer tills 
land
as crop residue 
burns
in the back-
ground.
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JUNE  2002

HIGHLIGHTS

Causes of fi res can 
be associated with 
both wildfi res and 
anthropogenic causes

Various conditions 
determine the types 
of fi res which include 
land types, weather 
conditions and 
complexities of the 
anthropogenic factors

Recommendations for 

donors:

SMOKE POLLUTION is a serious public health problem and disrupts livelihoods
in large areas of the humid tropics.

Summary
Fire-induced smoke in tropical areas  
is recognised as hazard aff ec� ng not 
only at na� onal scale but regional as 
well. Biophysical factors such as peat 
environment and weather condi� ons 
are known to worsen the intensity 
and spreading of fi res hence smoke. 
Despite the uncontrolled natural factors, 
understanding the anthropogenic causes 
of fi re occurrences is crucial to combat 
or manage the fi res. Major causes of 
fi res involve complex and intertwining 
interac� ons between small scale and large 
scale land clearings.  Controlled fi re within 
the context of sustainable smallholder 
land management has shown to serve as a 
cost-eff ec� ve means of land clearing which 
combats smoke problems in the tropical 
Asia. 

Key fi ndings:
• Causes of fi res can be associated with 

both wildfi res and anthropogenic causes

• Various condi� ons determine the types 

of  fi res which include land types , 
weather condi� ons and complexi� es of  
the anthropogenic  condi� ons

• There are alterna� ves for land clearings 
other than fi res, but regulated fi res can 
be a legi� mate cost-eff ec� ve op� on as 
part of smallholder farming prac� ce 

Implica� ons

• Breaking the myths and obtaining be� er 
understanding on the  underlying causes 
of fi res help  fi nd the right means to 
combat the occurrences of fi res and to 
reduce the smoke hazards

• Smallholder land use prac� ces such 
as agroforestry systems are among 
those that apply controlled fi res in land 
clearing and hence producing less smoke 
compared to large scale prac� ces 

• Improved policy and legal framework, 
including on land tenure and � mber 
prices to support smallholder land use 
prac� ces are key in ensuring controlled 
fi re for land clearings

REDUCING SMOKE POLLUTION FROM TROPICAL FIRES

1
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Occasionally it is
possible to conserve
tropical forests while
reducing poverty, but
more often these two
objectives confl ict.
Without action to
resolve this confl ict,
tropical forests will
continue to disappear.

J 
Le

w
is

Colonists in
Rondônia, 
Brazil.
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HIGHLIGHTS

Many concerns,

confl icting interests

Lining up the facts

Understanding the

tradeoffs

The balancing act

Paying the price

STRIKING AN EQUITABLE BALANCE between the legi� mate interests of development 
and equally legi� mate global concerns over the environmental consequences of tropical 
deforesta� on is one of the greatest challenges of our genera� on.

Key Findings:
1. Ocassionally, it is possible to conserve tropical 

forests while reducing poverty, but more often 
these two objectives confl ict. Without action 
to resolve this confl ict, tropical forests will 
continue to disappear. 

2. Intensifi cation of  land use through 
technological changes is a two-edged sword 
and may not be enough stop deforestation. 
While it can potentially increase productivity, 
incomes and sustainability of  existing forest-
derived systems, it can also attract more 
landless people to forest areas or indeed 
encourage agricultural expansion, thereby 
accelerating deforestation.

3. Trade-off  analysis show that the costs 
and burdens of  conserving forests in the 
face of  growing development needs in 
developing countries are huge. Most of  
these costs are beyond the resource of  
developing countries.

4. The study revealed the feasibility of  
the “middle path “ of  development 
involving smallholder agroforests and 
community forest management for 
timber and other products in terms of  

delivering environmental benefi ts and 
equitable economic growth. However, their 
development will depend on the technical, 
institutional and policy environments in 
each country.

Recommendations

• The “ASB Matrix” constitutes a good tool 
for providing policy makers with accurate 
and objective information on which to make 
inevitably controversial decisions.

• A global infrastructure for to enable “Paying 
the price for rainforest conservation” is an 
important and necessary step to be taken 
if  rainforests are to be saved given that 
developing countries are unable to meet such 
high costs.

• Complementary policies and incentives are 
required alongside intensifi cation of  land 
use to effectively reduce deforestation. For 
example forest protection rules are needed in 
areas of  intensifi cation of  land use to deter 
forest clearance when agriculture becomes 
profi table. 

Summary
Striking and equitable balance between 
the legi� mate interests of development 
and the equally legi� mate global 
concerns over the environmental 
consequence of tropical deforesta� on 
is one of the greatest challenges of our 
genera� on. Understanding the confl icts 
between such forest conserva� on /
environmental and development 
objec� ves and seeking compromise 

that meets the objec� ves of mul� ple 
stakeholders is not well understood. The 
Alterna� ve-to-Slash-and-Burn Partnership 
presents results from 8 years if cross-
con� nental work along tropical forest 
margins sites in Brazil, Cameroon and 
Indonesia. Lessons from the applica� on 
of the “ASB Matrix”, an analy� cal tool 
across these sites is shared as well as 
recommenda� ons for policy makers. 
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Implications
• The planning process should involve all major  

stakeholders, be guided by valid and updated 
data and models, and consider development and 
conservation simultaneously within the socio-
economic environmental context.

• The many stakeholders involved in negotiating 
land-use plans now have a set of principles, steps, 
and tools that allow joint exploration of scenarios of 
mitigation and development.

• Existing plans have only a weak link with reality 
on the ground; reconciliation of plans with actual 
conditions that link to land managers is a basis 
for developing planning units that address the 
consequences and potential of  
mitigation activities.

•  and carbon stocks of land-use systems 
on a lifecycle basis are the  proxy but need to 
be expanded to labour adequacy and absorption, 
multipliers in the regional economy, livelihoods and 
food security as indicators.

• The method is  intuitive and  to 
allow entry-level use with minimal training but also 
caters for more advanced next steps.

1. Land-based mitigation actions require land-use 
planning processes within the overall landscape 
approach that are transparent, credible and 
accountable and which lead to land-use plans 
that are pro-poor and oriented towards ‘green‘ 
development.

2.  In an iterative process with local government 
agencies, six steps of the LUWES approach were 
developed, along with public domain software for 
analyzing opportunity costs, known as Abacus SP.

3. Current patterns and trends in the landscape  
diversity of existing land uses and users, with or 
without  formal land allocations, with various tenure 
regimes and pluralities of social settings, local 
and regional economic strategies and biophysical 
characteristics.

4. Quantitative and spatially explicit  analysis 
is a key element to develop and consider potential 
scenarios for reducing emissions with least cost and 
consequences to development and livelihoods.

5. The LUWES method was selected for use in all 
provinces of Indonesia as part of planning for 
appropriate emission reduction actions.

Land-use planning for low-emission development 
strategies (LUWES) 

Land-based, climate-change mitigation actions that are pro-poor and oriented towards ‘green’ development need spatially explicit 
land-use planning processes that are inclusive, informed and integrative. Bringing multi-stakeholder, land-use planning processes to life, 
beyond rhetoric, needs a breakthrough in political willingness, multi-stakeholder buy-in and technical capacities that allows negotiation 
platforms to operate. The LUWES approach is gaining followers and adopters. 
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REDD+ Through Conservation 
Landscapes: Opportunities and 
Challenges
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Summary
Conservation is among the key ways of 
achieving REDD+. As such, several REDD+ 
pilot and demonstration projects are 
currently built on Integrated Conservation 
and Development Projects (ICDPs). ICDPs 
are a widely applied approach to achieving 
conservation, and they hold a wealth of 
experience for REDD+ including lessons on 
inherent and design challenges. This policy 
brief highlights these challenges that have to 
be taken into account if conservation is to play 
a key role in an evolving REDD+ mechanism.

Key messages

1Conservation and ICDPs are an established and ever growing 
arena that can benefit REDD+ and sustainable development  

tremendously, given that similar strategies could be employed and 
lessons applied

Conservation can be deployed in REDD+ strategies  in two ways:
 

3For sub-national REDD+ design where ICDP is employed 
as a platform for demonstration and project design and 

implementation; scale, nesting and leakage are prominent 
challenges

4When ICDP is used as a strategy for implementation of REDD+ 
at multiple levels (from local to national), challenges relate 

more to choices or optimal mixes between multiple policies and 
instruments such as “sparing” and “sharing” for addressing drivers 
of deforestation and payments, rewards and/or co-investments in 
the achievement of multiple co-benefits of emission reductions

Landscape Approaches Series No. 1

Policybriefs 

Key Recommendations
a. Nested approaches are needed 

for long term REDD+ success. 
Emphasis is needed here in terms 
of rules for nesting sub-national  
to national levels on a number 
of points including but not 
excluded to reference levels and 
MRV, bene�t sharing, duties and 
royalties, ownership rights and risk 
management

b. Context speci�c mixes of incentives 
and co-investment mechanisms 
are needed to enable  conservation 
contribute to REDD+ and 
development objectives and as 
a way of complementing public 
investments with  those of the 
private sector 

2 (i)  when ICDP is used as a platform for launching REDD+ at 
landscape / sub-national level  

(ii)  when conservation is one of several strategies for REDD+ at 
national level

Policybrief 37
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Implications
• Maintaining older rubber agroforests can 

contribute to biodiversity conservation, in the 

forests.

• Economic incentives to maintain jungle 

conserve biodiversity.

• Species richness alone, without a priori 
ecological knowledge of the species involved, 

ecological habitat quality.

• A number of species, described here, can be 
used as indicators of forest disturbance and of 
successful ecological restoration.

Key Findings
1. Jungle rubber is a forest-like land use which supports 

species diversity in an otherwise impoverished 
landscape increasingly dominated by monoculture 
plantations, although tree species conservation is 
limited by management practices and by a slash-and-
burn cycle for replanting of about 40 years.

2. Epiphytic ferns are found in jungle rubber agroforests, 
especially in older (less productive) plots that have 
more large, nonrubber trees. 

3. The understorey environment of jungle rubber 
supports intermediate numbers of ‘forest fern species’ 
and is much more forest-like than that of rubber 
plantations, but less so than primary forest. 

4. Several species of terrestrial pteridophytes can be 
used as indicator species for forest disturbance and 
forest regeneration. 

Ferns as indicators of habitat quality in  
(agro)forest in Sumatra

ecological niches. Such indicators can be used in biodiversity conservation and habitat quality management. Ferns and related species 
(Pteridophyta) are proven to be indicators of habitat quality based on a detailed assessment in the rubber agroforests, natural forests and 
plantations of Sumatra.

1

 

KEY MESSAGES
• Challenges of the Shinyanga landscape are multiple 

and interconnected that require a comprehensive 
approach to tackle them.

• A menu of practices associated with Ngitili system 
ensured the multifunctionality of the landscapes 
providing mitigation, adaptation, development and 

• Among the factors for the success of the Ngitili 
expansion in Shinyanga are:

a) multistakeholders’ engagement and 
institutional collaborations to leverage 
resources, knowledge and improve overall 

b) 
and long-term commitment by actors

c) favorable and supportive national and local 
policy processes 

d) use of local practices and knowledge in the 
implementation scheme

Climate Smart Landscapes
Integrating Mitigation, Adaptation and Development in Shinyanga Region, Tanzania

40

SUMMARY
Competition for land has increased 
tremendously with growing population. Very 

such as biodiversity conservation have been 
addressed separately, with little synergy sought 
between one or more functions. Climate 
change mitigation and adaptation have also 
been pursued mostly separately. Landscape 
approaches have been increasingly advocated 
as a way of bringing about integration and 
synergy among these multiple functions and 

natural resource management. This policy brief 
reviews experiences in the Shinyanga landscape 
in Tanzania in light of synergies between 
mitigation, adaptation and development.  

POLICY RECOMMENDATIONS
• 

need to be developed to allow the integration 
of mitigation and adaptation through land use 
practices that enable simultaneous contributions to 
livelihoods, biodiversity conservation, etc.  

• A co-investment mechanism which engages the 

instruments such as REDD+ (Reducing emissions 
from deforestation and forest degradation) and 
payment for ecosystem services (PES) are necessary 

• Land-use planning that links landscape level actions 
to national and subnational policies and strategies 
is the key to support integrated development and 
investment in resource management. Such plans 
should ensure the following:

a) 
the ecological balance in the landscapes where 
Ngitili systems are expanding very fast. 

b) Enable linking landscape level experiences and 
actions to the national processes such as NAPA, 
NAMA, NSGRP II (National Strategy for Growth 
and Reduction of Poverty of Tanzania), etc.  
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Co-existence of people and orangutan in Sumatra

Key �ndings
1.
survived in Batang Toru because of local recognition on 
agroforestry systems; the resultant landscape maintains well
the provision of di�erent ecosystem services

2. Migration into forest margins, facilitated by logging roads, is 
a threat to conservation objectives; local stewardship contracts
potentially halts this threat

3. Establishing formal 'protected area' status in a 
multifunctional landscape will lead to con�ict and loss of 
conservation values

4. Economic incentives for maintaining agroforests linked to 
conservation values are needed to secure a stable gradient

A gradient of forest–agroforest–agricultural landscape 

Implications

http://www.asb.cgiar.org
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Stabilising gradients for landscape multifunctionality
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Chapter 5
Consequences of  Land Use Change  

Douglas White and Glenn Hyman 

For two decades, the ASB partnership has examined a wide variety of  consequences resulting 
from land use change. By sharing summarized research findings, the ASB program has helped 
governments and the greater public to understand not only the relative magnitude and importance 
of  impacts, but also the mechanisms of  change, thereby helping stakeholders achieve more 
sustainable, equitable and profitable outcomes.

ASB research also revealed that numerous misleading generalizations on tropical forest margins 
can confuse policy discussions. For example, most fires are not wildfires, nor do they occur in 
primary forests (ASB 2002, PB 04). Furthermore, despite a conventional wisdom, smallholder 
farmers may not be the main group responsible for deforestation. In Indonesia for example, 
large-scale landowners, especially of  palm oil plantations, burn larger areas. Consequently policy 
measures need to address diverse realities of  the causes of  deforestation. 

ASB matrix

Changing the uses of  land affects the functions of  natural resources, communities and economies. 
While some land use changes generate substantial economic benefits and have few negative 
consequences, many changes come with severe social and environmental costs. The ASB program 
has worked to develop measures and indicators that support monitoring and understanding of  
how land use changes affect both livelihoods and the environment. In addition, understanding 
and minimizing such tradeoffs has been a trademark of  ASB research activities. By generating and 
combining research results from diverse scientific perspectives, the ASB matrix (ASB 2003, PB 
05) provides a summary analysis of  the often complex consequences arising from land use changes 
in the forest margins. The framework includes assessments of  land uses that address livelihood and 
environmental concerns- ranging from international to local scale. Global environmental issues 
include greenhouse gas emissions and biodiversity loss from different land uses; whereas, concerns 
relevant to national policymakers highlight aspects of  profitability and employment generation. 
Local concerns include agronomic sustainability and returns to farmer labor.  By generating such 
comprehensive information, knowledge of  inherent tradeoffs associated with land uses in the 
forest margins became readily available to the scientific community and policy arenas.

Smoke

ASB research activities have continued to diversify and refine the measures related to the 
consequences of  land use change. The many environmental impacts of  land use change often 
go beyond those of  carbon emissions and biodiversity loss. Reduced air quality, in terms of  
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hazy, smoke-filled skies, has been a consequence from forest landscape burning in many tropical 
regions, especially in Asia. Additional ASB research from location of  Riau in June 2013 provides 
additional insights into smoke (Ekadinata et al 2013, PB 33). Although approximately half  of  the 
fire ‘hot spots’ in Riau province of  Sumatra occurred on lands with an active permit for larger-scale 
activities (e.g., timber and oil palm operations ), the remaining fires were outside permitted areas. 
Substantial differences in governance capacities within the province have led to specific districts 
being more susceptible to fires. Although immediate data and analysis are available for government 
agencies to base actions, confidentiality arrangements still hamper public access and knowledge. 
In order to better address the causes of  smoke, a mix of  restrictive and promotional government 
policies are encouraged along with greater public participation and information transparency.

Biodiversity

Impacts on biodiversity from land use change can be difficult and expensive to measure. ASB 
research shows that ferns can be indicators of  habitat quality (Beukema et al 2013, PB 37). 
Measures of  species richness alone, without former ecological knowledge of  the species involved, 
is not sufficient to indicate changes in ecological habitat quality. In Sumatra a number of  fern 
species were examined and identified as indicators of  forest disturbance and of  successful 
ecological restoration. Results showed that older rubber agroforests can contribute to biodiversity 
conservation. Therefore, economic incentives to maintain jungle rubber agroforests may be an 
effective way to conserve biodiversity.

Water

Land use changes have multiple impacts on functions of  tropical watersheds. ASB research has 
examined how tropical forests help to regulate streamflows from rainfall and ensure clean and 
reliable water supplies (ASB 2008, PB 08). In addition, researchers in Southeast Asia are working 
together with local people to develop practical tools and methods, based on local knowledge 
and science, for communities to assess the environmental impact of  their own land use practices 
and of  the people living upstream (ASB 2004, PB 07). Although government policies can guide 
land use, participation of  local communities in research and policy dialogues are helping to not 
only improve actions and results, but also enhance capacities to coordinate efforts. Through this 
participation process, communities develop a stronger voice in decision making and are more able 
to resolve conflicts over the use of  natural resources. 

Restoring the functions of  watersheds is a major challenge for many forest margin areas. Serving 
as an intermediate option between natural forests and intensive agriculture uses, agroforestry 
systems can improve watershed functions of  degraded lands (ASB 2008, PB 09). Nevertheless, 
for agroforestry to achieve its potential beneficial impacts, efforts to improve the technical aspects 
at farm-management scale need to be matched with policies that take account of  the needs of  
stakeholders downstream. By coordinating management and policy efforts, agroforestry systems 
can better maintain and improve watershed functions.
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The diverse experience and knowledge of  the ASB partnership from three continents has enabled 
comparison of  specific contexts, which in turn, produces new insights into the dynamics and tropical 
forest margins and potential means for better stewardship. Forces larger than smallholders were 
responsible for a great deal of  the deforestation. Along with attitudes toward the environmental 
and social objectives, government policies and their implementation are changing. ASB research 
has contributed to policy development at multiple administrative levels. At the local level, ASB 
has contributed to capacity development in both scientific and policy arenas. At national levels, 
actions and policies have changed as evidenced with improved implementation legal codes on 
palm oil companies that illegally burn vegetation (AFP, 2014).  At the international level, ASB has 
contributed to World Bank and United Nations policies on climate change and REDD+.  
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Policybriefs
PARTICIPATORY DEVELOPMENT of methods that local groups can use to monitor and
interpret changes in their environment can empower communities to manage their
natural resources more effectively.

HIGHLIGHTS

Empowerment Through 
Measurement

Science-based tools 
for community-based 
monitoring

Scaling up through 
watershed networks

No panacea for power 
imbalances

The timing is right

First in a special series on tropical forests and water • January 2004

Researchers in
Southeast Asia are
working together
with local people to
develop practical tools
and methods—based
on science and local
knowledge—that
communities can
use to assess the
environmental impact
of their own land use
practices and that
of the people living
upstream. As a result,
communities develop
a stronger voice in
decision making and
are more able to
resolve confl icts
over the use of
natural resources.

Empowerment Through Measurement
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The younger
generation
joins in water
monitoring in
Pha Phueng
Village,
Northern
Thailand.

Findings
1. Simple and inexpensive tools based on 

local and scientifi c knowledge can generate 
legitimate evidence for guiding watershed 
management

2. Evidence on sources of  water quality 
challenges from community-based 
monitoring, can resolve confl ict within 
communities and between them and external 
stakeholders

3. Community-based monitoring makes 
accessible, highly relevant farming 
information such as rainfall, the risk of  
fl ooding, landslides, water quality and soil 
movement.

Implications
1. Development of  community based 

methods for monitoring environmental 
services can empower disadvantaged 
groups to negotiate for fair watershed 
management agreements with more 
powerful groups.

2. Unless community-based planning and 
monitoring is formally streamlined into 
broader frameworks, power imbalances 
will persist.

3. Community based monitoring can lead 
to development of  local institutions 
and networks with potential to scale up 
information generation and application 
for better watershed management

1

Policybriefs
Deforesta� on & the Mul� ple 
Func� ons of Tropical 
Watersheds

Old-growth Tropical Forests provide 
several major ‘watershed func� ons’ 
essen� al to human survival and local 
livelihoods. They hold soil in place and 
help maintain the produc� vity of the 
land. They also regulate the quan� ty 
and � ming of water fl ows as well as 
controlling sediment loads, protec� ng 
water quality. Cu�  ng down tropical 
forests undermines these valued 
func� ons.

However, this rela� onship is not as 
clear cut as it may seem. In fact, the 
rela� onships and dynamics of forest 
cover and hydrological systems are 
infl uenced by a wide range of factors, 
and hydrological pa erns on the land 
vary widely from one catchment area 
to another and between sites or plots 
within the same catchment. They depend 
not only on the extent of natural tree 
cover, but also on other factors including 
rainfall, topography, geology, soil type, 
leaf li er over soil as well as post-forest 
land management such as the distribu� on 
of food and forage crops, the extent of 
compac� on from livestock and machinery 
and the presence of impervious surfaces. 
Thus, a web of factors determines how 
land will process rainfall and whether the 
net result will present hazards for local 
and downstream people

Implica� ons
• It is important for policy makers to 

understand which vegeta� on changes 
will aff ect the quan� ty, quality and 
regularity of river fl ow, and to be aware 
of the possible consequences in terms 
of increasing risk of fl ooding, erosion 
and landslide hazards. 

• Governments and aid agencies need to 
be aware that reforesta� on schemes 
are unlikely to restore the watershed 
func� ons a� ributed to natural forest 
cover, at least not within a period of 
one or two decades. Reforesta� on 
ini� a� ves are therefore not a magic 
bullet for solving water-related hazards.

• It is important to understand how 
forest cover op� ons and post-
forest land management may aff ect 
hydrological dynamics in order to 
develop nuanced and comprehensive 
forest and water management 
strategies.

• Agroforests are a combina� on of both 
natural and man-made forests and if 
properly designed and managed could 
be considered as avenues for providing 
many of the watershed func� ons 
normally a� ributed to natural forests. 

• Par� cular a� en� on should be paid to 
strengthening knowledge and capacity 
of policy makers regarding watershed 
issues to develop eff ec� ve policy 
responses.  

08

Key messages
1. Not all forests are alike. Natural 

forests are ecosystems, not mere 
collec� ons of trees. Several features 
of natural forest – its rough surfaces, 
swamps and other temporary water 
storage sites make it more able to 
regulate water fl ow than a man-
made forest.

2. There is evidence that large-scale 
removal of tropical forest in humid 
parts of the world aff ects rainfall 
during the transi� on between rainy 
and dry season. However, eff ects on 
annual rainfall are modest (5-10%) 
rela� ve to inter-annual variability.

3. Removal of forest ini� ally increases 
annual water yield. The type 
of vegeta� on that follows and 
the degree of soil compac� on 
determines the water yield in 
subsequent years. 

4. The presence or absence of forests 
in upland watersheds is not a key 
contribu� ng factor to major fl ood 
risk. However, there is ample 
evidence that forest cover does 
aff ect � ming and intensity of fl oods 
in small catchments. 

5. Forest conversion to other land uses 
without proper soil conserva� on 
measures increases hillslope soil 
erosion and the risk of shallow 
landslides. 

SPECIAL SERIES ON TROPICAL FORESTS AND WATER

h� p:www.asb.cgiar.org
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Policybriefs 09

Key Findings
1.  Natural forest soil
 The unique characteris� cs of uncompacted natural forest soil covered by 

li� er can provide a point of reference for restoring watershed func� ons.
2.  Rapid degrada� on - slow recovery
 It is important to correctly iden� fy what type of degrada� on prevailing in a 

given loca� on before formula� ng solu� ons and predic� ng the � me frame 
for poten� al recovery.

3.  Agroforestry solu� ons
 Agroforestry systems combine the use of trees and other elements of 

the natural forest with areas dedicated to intensive food crop produc� on 
providing at the same � me environmental services and be� er livelihood 
opportuni� es for larger popula� ons than could be supported by natural 
forests.

4.  Modeling tools
 ASB partners have developed a set of modeling tools to improve decisions 

about the adapta� on of agroforestry to a range of watershed contexts, at 
spa� al scales from plot to river basin. 

h� p:www.asb.cgiar.org

RESTORING THE FUNCTIONS OF 
WATERSHEDS: FORESTS AND 
WATERSHEDS 

Implica� ons
1. Intermediate land uses such as 

agroforestry systems can store signifi cant 
quan� � es of carbon, maintain fl ows 
of ecosystem services, generate good 
economic return and reduce pressure on 
remaining forest resources

2. For Agroforestry to achieve its aims, 
ac� ons targe� ng the technical aspects 
at farm-management scale will have 
to be embedded in a structure of rules 
and incen� ves that relate both the 
downstream users of landscapes and the 
stakeholders in maintenance of watershed 
func� ons to the decisions made on-farm

3. Scien� fi c guidance and evidence is needed 
to successfully implement the complexi� es 
involved in context specifi c management 
of agroforestry. ASB Partnership modeling 
tools such as the Rapid Hydrologic 
Assessment (RHA) provide guidance in 
addressing policy relevant ques� ons and 
decision making

4. The past focus on forest cover may now 
give way to a more subtle view in which 
agroforestry systems get recognized for 
their poten� al in providing environmental 
services and livelihood opportuni� es

Policybrief

1

http://www.asb.cgiar.orghttp://www.asb.cgiar.org
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Implications 

CO2

2

Key �ndings 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Reassessing peat-based emissions from tropical land use

Peat-based emissions from South-east Asia amount to globally relevant numbers, which are uncertain and contested. The Reducing 
Emissions from Deforestation and Degradation through Alternative Land Uses in Rainforests of the Tropics (REDD-ALERT) project has been 
part of this dynamic and now reflects on the lessons learnt at the science-policy interface.
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Policybriefs 
Agroforestry in REDD+:
Opportunities and Challenges

Partnership for the 
Tropical Forest

Margins

Key messages

1Agroforestry can be part of REDD+ depending on 

2Agroforestry can potentially prevent deforestation  

pathway in tropical forest margins.

3Agroforestry can reduce emissions from forest 
degradation through increased production of on-

farm timber and fuelwood especially in  instances of 
restricted access to forests or limited supply in “open 
access” forests.

4Planting trees is not enough. An enabling legal and 
policy environment that guarantees tree rights and 

ownership, investments in and a market infrastructure 
for agroforestry and tree-based systems is necessary. 

26

11111111

http://www.asb.cgiar.org

Implications

Countries should consider giving agroforestry a • 
special place in the REDD+ and NAMAs strategies 

reductions as well as the biodiversity and 

There is a need to consider investing REDD+ • 

agroforestry given that such pathways could 

Agroforestry and other tree based systems • 
could be considered as avenues for enhancing 
synergies between climate change mitigation 
and adaptation.

Policy reforms for REDD+ should consider • 
including legal, incentives and market 
frameworks  for tree-based enterprises that could 
enhance the roles of trees outside “forests” in 
emission reductions.

Agroforestry and other tree-based systems • 

Reducing Emissions from Deforestation and Forest 
Degradation (REDD+) in two ways: 1) as part of 

2) as part of a strategy for achieving REDD+ in 
landscapes. In the context of REDD+, agroforestry 
has the potential for reducing degradation by 
supplying timber and fuelwood that would 
otherwise be sourced from adjacent or distant 
forests. In fact, agroforestry has been used in several 

conservation as one way of alleviating pressure on 
forests, thereby reducing deforestation. However, 
enabling market infrastructure, policies on tree 
rights and ownership and safeguards would be 
necessary for agroforestry and other tree-based 

to the goals of REDD+ and Nationally Appropriate 
Mitigation Actions (NAMAs).

1

Policybriefs 
Reducing Emissions from All Land Uses: 
The case for a whole landscape approach

Partnership for the 
Tropical Forest Margins
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SPECIAL FOCUS ON REDUCING EMISSIONS FROM ALL LAND USE
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Key Findings

1. Compared to schemes currently under discussion for forest-
based emissions mitigation, Reducing Emissions from All Land 
Uses (REALU), using the full accounting scheme for Agriculture, 
Forestry and Land Use (AFOLU), will be more: 

• 
and allowing increased land use intensity outside forests as a contributor 
to net emission reduction.

• 
reduction, including tropical peatlands and smallholder agroforestry.
Equitable, by applying the same accounting rules for Annex-I and • 
non-Annex-I countries, and embracing low-forest-cover countries on a 
proportionate basis and rewarding the rural poor.

2.  
impede implementation of REDD or REDD+ schemes.

3. Trees outside forest, woody vegetation outside of 

stocks that are excluded from current mitigation discussions. http://www.asb.cgiar.org

A whole-landscape 
approach to reducing 
emissions and managing 
carbon stocks can help 
address the drivers 
of deforestation, 
reduce problems like 
leakage, and eliminate 
the need for precise 
forest de�nitions. 

The way forward
Emission Reductions through High • 
C-stock land Use. Promoting high 
carbon stock land uses and reducing 
emissions from all land uses in a 
comprehensive manner remains the 
best way to achieve global climate 
goals, especially enabling low carbon 
emission development pathways 
and sustainable development in 
developing countries. 

AFOLU accounting. • Whole landscape 
approaches and accounting (AFOLU)  
is needed as a way of minimising 

questions that may hamper the 
implementation of REDD+, CDM and 
other mitigation options as currently 
framed under the UNFCCC .

11

CARBON-RICH agroforestry systems can help poor farmers 
bene�t from global carbon markets and enhance the 
e�ectiveness of strategies to reduce emissions from 
deforestation 

Policybriefs 

REDD Strategies for High Carbon 
Rural Development 

Partnership for the 
Tropical Forest Margins
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Implications

REDD is unlikely to succeed in achieving 
significant reductions in emissions 
from deforestation unless it explicitly 
includes trees in the forest frontier and 
agriculture-forest mosaics 

E�ective REDD strategies must be based 
on sound understanding of the drivers 
and trajectories of land use change 
and the potential impact of alternative 
development pathways

Coherent multi-sectoral approaches 
are needed to act on the most important 
drivers of deforestation and support 
the development of tree-based farming 
systems and enterprises.  

High-carbon land use options may 
need specific financial incentives to 
successfully meet carbon sequestration, 
biodiversity and poverty alleviation goals

SPECIAL FOCUS ON AVOIDED DEFORESTATION WITH SUSTAINABLE BENEFITS
http://www.asb.cgiar.org
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Key Observations

1. Important drivers of deforestation in areas of mixed 
agriculture - forest land use
More dynamic change occurs in mixed forest-agriculture mosaics and 
forest margins in tropical landscapes than in forest cores. Mosaic areas 
are subject to competing interests and multiple direct and indirect 
pressures.  These pressures are shaped by a variety of policies and 
institutions, often extending well beyond the forest sector.

2.  Multiple pathways of change determine carbon and 
livelihoods
Change in forest-agriculture mosaics in tropical countries can take many 
di�erent pathways. These change trajectories are characterized by 
di�erent types of forest and tree cover, quantities of carbon, economic 
returns, and environmental outcomes.  In many areas, the adoption of 
high-carbon land uses is a growing trend.

3. Intermediate land uses can contribute to REDD objectives
Agroforestry systems that are intermediate between natural forests and 
intensive foodcrop systems can conserve and sequester high amounts 
of carbon and generate moderate to high income for farmers compared 
to other land uses. In addition, some of these systems support relatively 
high biodiversity and  watershed functions, additional environmental 
benefits. 

11

How valuable are the economic 
opportunities that farmers give up to 
reduce emissions from deforestation?

A bottom-up perspective 
helps clarify how to design 
incentives to change 
behaviour at ground level

Policybriefs 
THE OPPORTUNITY COSTS 
OF AVOIDING EMISSIONS 
FROM DEFORESTATION

Partnership for the 
Tropical Forest Margins

10

Implications

Avoiding deforestation in the humid 
tropics can be a cost-e�ective approach 
for large reductions in CO2 emissions

Carbon emissions from land use changes 
could be reduced if farmers considered 
carbon values in their economic 
decision making.

International carbon finance is only 
one of several options for influencing 
incentives of people making land use 
decisions that emit and sequester carbon. 

Urgent attention should be given to 
reducing emissions from the peatlands 
of Southeast Asia

This retrospective analysis of the actual 
opportunity costs of avoiding emissions 
from deforestation under-states the 
full costs that would be involved in 
implementing a REDD programme.

SPECIAL FOCUS ON AVOIDED DEFORESTATION WITH SUSTAINABLE BENEFITS
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http://www.asb.cgiar.org

Key Findings

1.   Land use systems in the humid tropics bring diverse 
environmental and social benefits, storing di�erent quantities of 
carbon and generating di�erent income for land users. 

2.   Land use change in the humid tropics is complex, but largely 
driven by land users seeking to increase economic returns. An array 
of land use changes occur in most landscapes, some of which sequester 
carbon, others which emit carbon, almost all of which generate increases 
in income for individual land users.

3.  Most deforestation generates relatively small economic 
benefits for the damage caused. Across most of the study sites, 80 
percent of land users earned less than USD $5 in revenue per tonne of 
carbon dioxide equivalent lost due to land use change. This opportunity 
cost is low relative to prices on most carbon markets. 

4. Converting peat forests generates very low economic returns 
and exceptionally high emissions. Conversion of peat forests, which 
store large amounts of carbon in the soil, generates only $0.10 – $2 per 
tonne of CO2 emitted.
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Chapter 6
Response Options 
 Sara Namirembe and Florence Bernard

The ASB partnership has been on an exploratory journey of  response options to addressing the 
challenges of  meeting development needs and protecting forests over the last 20 years. The kinds 
of  challenges and mixes of  response options at benchmark site level, but also at global level have 
constantly evolved. When ASB started, the main response option was agricultural intensification. 
It was largely about technologies that could make agricultural lands at the tropical forest margins 
more productive and thereby reduce pressure on (sparing) forests. Early in the programme, it 
was concluded that intensification of  agriculture was necessary but not a sufficient condition for 
reducing deforestation.

Hence there was need to bring in forest protection policies alongside intensification as a 
complementary response to deforestation especially to expansion of  profitable agriculture along the 
forest margins due to migrations or demand beyond the forest margins. But encouraging win-win 
options with intermediate tree-based systems that are profitable, productive and environmentally 
sound (such as agroforestry) and implementing forest projects have all been found to be high-cost 
activities, that are often beyond the means of  the poor forest rich countries. Hence the need for 
global level incentives schemes that are internationally supported. This ushered in a new set of  
responses, connected to payments for ecosystem services (carbon, water, biodiversity, landscape 
beauty etc.). More recent versions have alluded to co-investments in the stewardship of  ecosystem 
services in instances where it is not strictly payments.

One such incentive mechanism that has emerged from the UN Climate Change Convention 
(UNFCCC) processes has been the Reduced Emissions from Deforestation and Forest Degradation 
(REDD+). The emergence of  REDD+ coincided with the External Programme Management 
Review of  the ASB programme in 2005. Being the first global initiative directly responding to 
deforestation since the Rio, it presented a great opportunity for ASB to use more than 15 years 
of  scientific evidence, and lessons to inform REDD+ processes. A series of  ASB policy briefs 
thus addressed this sort of  REDD+ -based responses to Deforestation (see ASB PB 10, 11, 12, 
13, 14, 15, 26, 28, 29, 30, 35, 40). Given these lessons, ASB chose to take a landscape approach 
for emission reductions and synergies between climate change adaptation and mitigation (van 
Noordwijk et al 2009, PB 13; Duguma et al 2013, PB 40).  The ASB journey has led us to looking at 
multi-functional landscapes as the main framework for addressing issues in the nexus of  forest and 
agriculture and environment and development. We shed some more light on each of  the responses 
in the ensuing sections. 
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Intensification through middle-pathway or intermediate tree systems

 Intermediate tree systems such as agroforestry have been shown to lead to better yields per unit of  
land (Minang et al 2001, PB 26) and therefore can be seen as a sustainable intensification pathway 
with strong potential for land sparing and preventing deforestation. Gockowski and Sonwa (2011), 
showed that intensification of  cacao (Theobroma cacao L.) agroforestry systems through seed-
fertilizer technologies and the integration of  timber species in the Guinean rainforest of  West 
and Central Africa – Cote D’Ivoire, Ghana, Nigeria, Cameroon could have spared 21,000 km2 
of  forests and reduced emissions of  nearly 1.4 billion t CO2 if  it was adopted in the late 1960s 
(Minang et al 2001, PB 26).  

Incentives

Promoting better land management, maintenance of  vegetative cover, carbon sequestration 
and agrobiodiversity conservation may require incentives so as to compensate farmers for their 
opportunity costs or foregone benefits from land development. 

 Financial and non-financial incentives can be used to achieve avoided emissions e.g. payment 
for environmental service (PES), carbon finance, input subsidies, land titling, tax exemption, 
improved forest governance (Minang et al 2008, PB 10) and increased access to credit (Alemagi 
et al 2012, PB 30).  Incentives however need to be context-specific (Minang et al 2008, PB 11) to 
properly address the economic opportunities sought by agents of  land use change.  In Vietnam, 
for example, incentives preference varied among stakeholders and also with regions (Eastman 
2012, PB 28).  Women mostly preferred purpose-oriented cash payments and people with no land 
titles preferred land user rights certificates.  A bottom up perspective helps clarify how to design 
incentives to change behavior at ground level.  In Cameroon for example, some of  the potential 
policy-based incentives for curbing illegal logging included redressing rights of  access and secured land 
and tree rights,  use community based law enforcement, use of  accessible certification, payments for 
ecosystem services and review of  timber licensing (Alemagi et al 2012, PB 30).

In many instances, incentives are needed in form of  upfront financing or support for income-
generating activities as most high-profit, high-carbon options take 3-5 years to recoup initial 
investment (Minang et al 2008, PB 11).  The feasibility of  conditional land tenure or user rights 
needs to be further explored (Eastman 2012, PB 28) as this seems to be a key determinant for 
behavioral change. Mechanisms of  co-investment – complementing public with private investments 
- also require  exploration (Dewi et al 2013, PB 35).

Investing in REDD+ 
REDD+ (Reducing Emissions from Deforestation and Forest Degradation) is an international 
policy and finance mechanism for climate change mitigation which was designed in 2005 to offer 
developing countries incentives to reduce their forest carbon emissions.  It has emerged as an 
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important option for mitigating climate change and helping conserve natural resources as well as 
a potential means to provide additional income to local communities. A number of  lessons from 
the early REDD+ design and implementation can be emphasized here. 

• Understanding the opportunity costs of  avoiding deforestation

We need to understand the opportunity costs of  avoided deforestation to land users, that is, the 
cost of  foregoing current business as usual land use practices in favour of  higher carbon land-
use.  Land use change in the humid tropics is diverse, but is often driven by a desire to increase 
economic returns. While most land use changes achieve this objective, they also involve loss of  
environmental services.  Many high carbon stock land-use systems also have low profitability, but 
there are land-use systems of  both low profitability and low carbon stocks (White and Minang 
2011). Quantitative and spatially explicit trade off  analysis enables identification of  scenarios with 
least cost consequences (Dewi et al 2013, PB 35). Compared to the current carbon prices, a study 
across sites in Indonesia and Peru showed that over 80% of  the time, land use change resulted in 
less than $5 in net revenue per tCO2e emitted from deforestation. The gain was even lower (only 
$.1-2/tCO2e emitted) in peatlands because of  high emissions per unit of  land converted. This 
shows that there is potential for avoiding emissions from deforestation and peatland conversion at 
very low cost (Minang et al 2008, PB 10). Another study in Indonesia showed that more than half  
of  total land-based emissions come with zero financial gain, about a third of  total emissions come 
with substantial financial gain (>$5/tCO2e) and a very small part come with negative gain (Dewi 
et al 2013, PB 35). In order to make better trade-off  estimations, information is needed on real 
costs of  REDD+ mechanism including opportunity costs, transaction and implementation costs 
(Cerbu et al 2009, PB 12).

• The challenge of  forest definitions in emission reduction

The scope of  REDD+ will depend on how a forest is interpreted and which lands to include in 
REDD+ activities.  The definition of  a forest and what is included or not included in REDD+ 
is still subject to much debate. According to the forest definition agreed on by UNFCCC in the 
context of  the Kyoto protocol, a forest refers to a country specific choice of  a threshold canopy 
cover (10-30 percent) and tree height (2 to 5 m) and temporarily unstocked areas remain forest 
as long as a state forest entity thinks they will, can or should return to tree cover conditions. 
However, UNFCCC guidelines create ambiguities as regards to what is a forest and what qualifies 
for deforestation in different countries, and lead to exclusion of  substantial tree-based land cover 
types and therefore of  land use-based emission reduction opportunities. For instance, globally, 
1billion ha which is about 20% of  total agriculture area has about 10% tree cover.  In South East 
Asia 50% of  agricultural land has >30% tree cover and in sub Saharan Africa 15% of  agricultural 
land has >30% tree cover (Zomer et al. 2009). A study focusing on three provinces of  Lampung, 
Jambi and East Kalimantan in Indonesia showed that variation in emission from landuse change 
resulting from the different forest definitions decreased as objectives progressed from Reducing 
Emissions from Deforestation (RED), Reducing Emissions from Deforestation and forest 
Degradation (REDD), REDD plus forest conservation, sustainable management of  forests and 
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enhancement of  forest carbon stocks (REDD+) to Reducing Emissions from All Land Uses 
(REALU) (van Noordwijk et al 2009, PB 13).

In East Usambara Tanzania, it was found that the forest definition adopted in the Tanzania 
National REDD Framework would exclude significant levels of  deforestation. For example, 
the removal of  the largest forest trees (constituting only 10% of  total forest, but about 96% of  
total forest biomass) often entailed in cardamom growing, would not qualify as deforestation. 
Definition according to institutional demarcation also tends to mis-label cleared state forest areas 
as ‘temporarily unstocked’ even when there is no clear indication that regeneration will occur (van 
Noordwijk et al 2009, PB 13).

• Efficiency and sustainability

To be efficient, REDD+ actions should focus on hotspots, but to achieve sustainability, they 
should also take into consideration fairness objectives. Allocations of  funds focusing too much on 
Measuring, Reporting and Verification (MRV) and transaction costs will reduce both efficiency and 
fairness. Perception of  REDD+ value chain differs among stakeholders. Stakeholders indicate that 
their  ‘desirable’ value-chain allocation differs from the ‘expected’ allocation from REDD money. 
In Indonesia, for example, local communities and regional governments prioritized fairness while 
brokers, donors and governments prioritized efficiency.  In Peru, expensive MRV hiked transaction 
costs and benefiting mostly to international consulting firm and was perceived to reduce both 
REDD+ efficiency and fairness.   Dialogue and negotiations are needed to harmonize stakeholder 
perceptions in order to achieve fairness and efficiency. (Velarde et al 2009, PB 14)

• Scaling and accounting implications of  REDD+

ICDP projects generate two key lessons for improving the efficiency of  REDD+: the importance of  
developing measurable outcomes by having a baseline and Monitoring, Reporting and Verification 
(MRV) systems; and the importance of  understanding communities (Minang et al 2012, PB 29). To 
ensure long-term success for REDD+, the mechanism requires nesting of  subnational to national 
levels, but rules are needed for nesting with respect to reference levels, MRV, benefit sharing, 
duties, royalties and risk management (Minang et al 2012, PB 29).

• REDD+ readiness activities

In 2009, a meta-analysis of  100 REDD+ projects showed that while REDD+ readiness activities 
were evenly spread across continents (Cerbu et al 2009, PB 12), REDD+ demonstration activities 
were mostly in South East Asia, the pacific and amazon and very low in Africa.   The pattern of  
Africa getting sidelined as under the Clean Development Mechanism seemed to be getting repeated. 
Brazil and Indonesia had the greatest concentration of  REDD+ demonstration activities and also 
have high potential for emission reduction.  However, aside from these countries, concentration 
of  REDD+ investment was not necessarily correlated to potential for emission reduction possibly 
due to concerns about weak governance and low capacity in some countries (Cerbu et al 2009, 
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PB 12). Therefore emission reduction opportunities from REDD+ may have been missed (Cerbu 
et al 2009, PB 12). Investments in REDD readiness and demonstration activities need to target 
countries with high emissions from deforestation and forest degradation if  REDD is to result in 
significant emission reductions (Cerbu et al 2009, PB 12).

Landscape approaches

REALU using the Agriculture, Forestry and Other Land Use (AFOLU) full accounting scheme 
can bypass ambiguities in definition of  forests and promote multifunctional landscapes (van 
Noordwijk & Minang 2009, PB 15).  It would be more effective in addressing leakage concerns by 
including landuses outside forests to contribute to net emission reduction; efficient by including 
cost effective options such as agroforestry and peatlands; and fair by including low-forest cover 
countries and using the same accounting rules for Annex 1 and non-Annex 1 countries (van 
Noordwijk et al 2009, PB 13). Before emission reduction targets are met, no credible way of  
reducing emissions should be left untested (van Noordwijk & Minang 2009, PB 15).

Land use-based climate responses that lead to green development require spatially explicit land 
use planning using landscape approaches, which are transparent, credible and accountable (Dewi 
et al 2013, PB 35). The Land-use planning for low-emission development strategies (LUWES) 
methodology  involves all stakeholders and uses updated data and models linking plans to prevailing 
conditions on the ground. This operates via negotiation platforms that break through political 
willingness and technical capacities for multi-stakeholder buy-in (Dewi et al 2013, PB 35).  It also 
requires long-term financing and commitment by actors, favourable national and local processes 
and application of  local knowledge and practices.  

Such planning process can enable to also move towards synergies between emissions reductions, 
climate change adaptation and low emission development pathways. (Duguma et al 2013, PB 
40).  Additionally, mechanisms should be developed to link landscape level plans to national level 
actions (e.g., NAMAs and NAPAs), which are better placed to determine baselines and thresholds 
for maintaining ecological balance (Duguma et al 2013, PB 40). 
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Policybriefs 
Global survey of REDD projects: 
What implications for global climate objectives? 

Partnership for the 
Tropical Forest Margins
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1. National REDD readiness activities are 
largely evenly distributed across Africa, Asia and 
Latin America, while demonstration activities 

Amazon regions.  Africa has the lowest number of 
demonstration projects. 

2. The greatest levels of REDD readiness and 
demonstration activities are in Indonesia and Brazil, 
countries with the greatest potential for reduced 
emissions from REDD.  Otherwise, there is little 
relation between level of REDD investment and 
apparent potential for reduced emissions.

3.
for investments in REDD demonstration activities. 
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Does the current distribution and 
composition of demonstration and 
readiness investments for Reduced 
Emissions from Deforestation and 
forest Degradation in developing 
countries (REDD) hold promise 
for radically reducing greenhouse 
gas emissions?  A global survey of 
REDD activities �nds that levels 
of activity are unequal between 
regions, and may not prioritize 
maximum emission reductions. 

http://www asb cgiar org

Implications
Continuing current investment • 
patterns will miss important 
opportunities to maximize emission 
reductions from REDD

The small number of REDD • 
demonstration projects in Africa 
suggests a repeat of the inequitable 
distribution of projects already 
seen under the Clean Development 
Mechanism. 

Investments in REDD readiness and • 
demonstration activities should be 
more consistently directed in order 
to advance both climate change 
and sustainable development 
objectives.

11

Incentives for Reducing 
Carbon Emission From Illegal 
Logging in Cameroon

Partnership for the 
Tropical Forest

Margins

30
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Summary
Despite the prolonged existence of illegal logging in 
developing countries, minimal research has hitherto been 
undertaken to identify the various types of incentives that 
could be used to quash these practices. Moreso, little has 
been done to explore the feasibility of REDD+ mechanisms 
in reducing these practices. In this policy brief, we profile 
the case of Cameroon where clandestine logging activities 
are widespread especially in the rural areas. We present 
and reflect on (a) the principal actors and factors causing 
illegal logging in Cameroon, as well as carbon estimates 
emitted from illegal logging in the country (b) initiatives 
that have been formulated to tackle this problem globally, 
as well as in Cameroon, and (c) the right mix of incentives 
for addressing this issue.  

 Illegal logging (especially for domestic market) 

management in Cameroon

 Between 1999-2007, the total amount of carbon 
emitted from illegally logged wood in Cameroon 
is estimated at 435000 Mt, 42% of which is from 
postharvest slash

 Cameroon has been part of international initiatives 
like the Forest Law Enforcement Governance and 
Trade (FLEGT) Action Plan of the European Union 
(EU) and has endorsed the Voluntary Partnership 
Agreement (VPA) with the EU within the framework 
of FLEGT to tackle illegal logging

 

Key Recommendations

and non-financial incentives such as the 
implementaion of good governance in 
the forestry sector, increasing access to 
credit facilities for artisanal loggers, and 
payment for ecosystem services could 
be employed to reduce illegal logging 
in Cameroon

considering the proper selection, 
evaluation, and implementation of both 
financial and non-financial incentives 
driven mechanisms given that illegal 
logging constitutes an important 
source of emissions in Cameroon

• There is a need to consider addressing 
illegal logging across scales in 
Cameroon i.e. from the national to 
community level since efforts aimed at 
addressing the issue remain insufficient

Photo © WCS
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Implications 

The FERVA method provides a 
replicable approach for involving 
stakeholders in the design of 
REDD mechanisms that will be 

a REDD value chain and allows 
for the analysis of the divergent 
opinions with respect to it and, 
if replicated over time, analysis 
of progress along learning 
curves in local negotiations. 

http://www.asb.cgiar.org

 
of the REDD Value Chain
Methods and results from pilot analyses in Indonesia and Peru

Reducing Emissions from Deforestation 
and Degradation (REDD) will require a 

to local actions towards high carbon-
storing  land use patterns. The value 

emissions, a shift in development 
pathways and all ‘transaction costs’ to 

emission reductions that can obtain 
‘credits’ and market value. Fairness in 
this context means rewarding stewards 

focussing on high-emission areas for 
reductions. 

Allocation (FERVA) method explores 
perceptions along the emerging REDD 
value chain. This brief reports on its 
applications in Indonesia and Peru.

1to accomplish its objectives. 
reductions require a focus on ‘hot spots’ of current emissions, but 

achieve medium-to-long term goals.

2Stakeholders indicate that their ‘desirable’ value chain 

money; this can and should lead to further dialogue on how a 
realistic, conditional, voluntary and pro-poor mechanism can emerge. 

3The currently expected allocation of funds to ‘transaction 

of the REDD value chain,  hence transaction 
costs will have to be lowered through simple and clear rules. 

4There is considerable divergence among the perceptions of 
 negotiations and dialogue are needed to 

reduce these gaps for mutually acceptable solutions.
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Policybriefs 
Stakeholder Preferences for Rewards 
for Ecosystem Services: Implications 

for a REDD+ Bene�t 
Distribution System 
in Viet Nam

Key messages

1 Purpose-oriented cash and allocation of land use 

stakeholders.

2status, gender, and forest type and location: 

LURCs for production forests are more preferred • 
than cash by those who have no LURCs, indicating 

Women preferred cash for agricultural inputs more • 

more useful to households

3Stakeholders disagree that the current allocation of 
forest LURCs is fair and inclusive.

4those stated by stakeholders in Lam Dong province 
in previous research.

28
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Implications

While a national framework and guideline is useful, 

assess land tenure arrangements of a target area, 
the desirability of ex-ante payments, and female 

scheme.

From a local stakeholders’ perspective, cash • 
and forest LURCs should be the main types of 

Fairness and inclusiveness are two important • 
indicators for BDS design.

The objective of forest conservation programs 
in Vietnam is often dual, that is, increasing 
forest cover while improving livelihoods 

conservation activities like replanting and forest 
patrolling. Under this context, understanding 

and distribution systems is key to designing 

Environmental Services (RES) schemes. The 
involvement of local people in Viet Nam and 

could heavily depend on the status of their 
forest land-use rights. Local-level land tenure 

1

Partnership for the 
Tropical Forest

Margins

1

Policybriefs 

Drivers of forest changes in Bac Kan 
Province 

Reforestation policies 

Land allocation policies, population  increase

Proximity to urban areas

Access to planting materials 

Household income  

32
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Implications

• Expansion of plantation forest should go 
hand in hand with regeneration of natural 
forest. 

• Better control of non-allocated forest or 
community land is needed to prevent 
encroachment.

• Government reforestation programs 
should focus in remote areas where people 
have no access to planting materials and 
markets.  

• Forest plantation should be facilitated 
or expanded in areas where households 
have either less income from paddy rice 
production or more income from non-farm 
sources. 

increased since mid1990s, reportedly as a 
result of numerous policies and programs 
that support forest land allocation, 
protection and development. However, 
little has been understood about how such 

In addition, there are concerns that forest 
plantation has been a threat to natural 
forest at the national level.

1

What drives reforestation 
in Viet Nam?

1

Policybriefs 

Key messages

1 Vietnam’s REDD+ readiness has benefited from past 
reforestation and current efforts but it is only partially 

ready when assessed against six REDD+ readiness functions.

2The country is more ready in terms of “Planning and 
Coordination’ but less in financing REDD+ activities. 

3 Tenure and carbon rights/contractual arrangement 
are serious bottle necks; failure to address them will 

mean an uphill implementation of the National REDD+ 
Programme.

4 Difference in readiness assessments between State 
and non-State actors points to the need for addressing 

concerns around participation, inclusiveness and 
transparency 

5 The discourse around REDD+ readiness and its activities 
should be re-oriented towards developing incentives to 

address drivers of deforestation and degradation

31
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Implications

For the country to move beyond its current 
state of REDD+ readiness, immediate and future 
activities should focus on indicators where they 
are weak while strengthening those that are 
already advancing. Specifically, the following 
progressive actions are recommended:

•	 Remove policy and institutional bottlenecks 
through radical policy reforms that address 
tenure and carbon rights, equitable benefit 
sharing, and conflict resolution.

•	 Enhance inter-agency collaboration and 
broaden sectoral participation, including 
the private sector and indigenous people to 
increase the legitimacy and effectiveness of 
REDD+ readiness.

•	 Invest in in-house technical capacity 
development for REDD+ implementers 

•	 Link REDD+ readiness with broader climate 
change mitigation efforts to ensure high 
level political commitment and expand the 
financial-base of its REDD+ Programme

The Government of Vietnam provides 
institutional and policy support to REDD+ 
efforts, indicating a certain degree of 
willingness to implement a national REDD+ 
Programme, however, it was  important to 
examine Vietnam’s ‘readiness’ based on the 
functions that need to be fulfilled in REDD+ 
implementation.

1

Is Vietnam ready for REDD+?

11111

Policybriefs 
Will Current Forest Land Tenure 
Impede REDD+ E�orts in Viet Nam?

Key messages

1Since early 1990s, forest tenure reforms in Viet 
Nam have progressed towards devolution of forest 

management and tenure allocation; however, this 
varies across the country.

2The existing forest tenure regime is less 
compatible with REDD+ requirements, making 

tenure a hot issue to both governments and local 
communities.

3The current tenure system should not necessarily 
impede REDD+ initiatives, but will likely succeed 

with improved tenure arrangements. 

27
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Implications

Re-arrangement of current forest land tenure is • 
needed to make it compatible with the REDD+ 

form part of a REDD+ safeguard mechanism.

Disaggregating land and forest tenure is • 
necessary to expedite the tenure allocation 
process for REDD+ to function. 

Unallocated forests currently under the • 
Commune People’s Committee (CPC) 
management can be turned over to local 
communities where customary forest 
management arrangements are still practiced.

National legal frameworks may be required to • 
clarify the rights of forest tenure holders, to 

reductions.

Most REDD+ initiatives such as UN-REDD and 
the Forest Carbon Partnership Facility (FCPF) 
identify tenure reform as an important aspect 

land and forest tenure exist but are plagued 
with issues, which challenged many forest 
conservation projects. So, will this impede 

to Payments for Forest Environmental Services 
(PFES), as payments could only be transferred to 

non-tenured forest protectors from accessing 

can it be a means for improving current tenure 
arrangements?

1
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Chapter 7
Linking knowledge and policy action

Elizabeth Kahurani, Joyce Kasyoki, Delia Catacutan

A major challenge that impedes development and implementation of  policies on sustainable 
development is the need to balance between important and often conflicting economic and 
environmental issues; as well as maintaining objectivity while accounting for multiple stakeholder 
interests and diverse sectoral mandates. The process requires mastery in the use of  evidence and 
participatory approaches to streamline salient issues through a broad multifaceted and dynamic 
lens.

Since it was established in 1994, the ASB Partnership has developed impact development pathways 
that have successfully been used in the decision and policymaking process primarily in the tropics 
and generally at global international policy levels. The Partnership has been regarded as one of  
the best case studies of  practice as a boundary organization– working at the interface of  science 
and policy – for effectively managing diverse interests and multiple, at times conflicting views 
among communities and as an effective bridge between the science and non-science communities 
(Guston 1999; Clark et al 2011).

The composition and research approaches have been the greatest 
success contributing factors for the partnership 

“ASB is a global partnership of  research institutes, nongovernmental organizations (NGOs), 
universities, community organizations, farmers’ groups, and other local, national, and international 
organizations. . . [seeking] to raise productivity and income of  rural households in the humid 
tropics without increasing deforestation or undermining essential environmental services”.  (Clark 
et al 2011).

The main approach used to achieve these objectives is through primary research carried out 
in benchmark sites spread across the humid tropics. Instead of  testing generally accepted 
methodologies and research tools, the scientists working in these sites first identify the problems 
through a participatory community approach and then develop appropriate evidence and tools 
to provide solutions. As a result, ASB’s work has challenged commonly accepted theories and 
hypotheses; as well, the Partnership has evolved to respond to realities presented by this evidence 
through a bottom-up approach (Kahurani et al 2014, PB 42; ASB 2001, PB 01).

According to Clark et al 2011, ASB experimented with a variety of  boundary work strategies for 
creating research that would support better decisions by policy-makers: 
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i) Participation: Long-term, gradual relationships were formed through informal meetings and 
discussions with policy makers. They also engaged in formal interactions like in Indonesia 
where ASB maintained a small office within the Ministry of  Forestry 

ii) Accountability: To develop research agendas that were not biased on any side but 
represented decision-making needs, the ASB Partnership had to build trust among the 
stakeholders through various engagements above. It was also important to have champions 
– scientists who were recognized and respected by 
the communities. Interactions were also made with 
technical experts and government officials with access 
to relevant policy makers. At all times, the tone in 
these engagements was of  an advisory rather than a 
governing nature.  

iii) Boundary objects: “Boundary objects played important 
roles in assuring that ASB research provided useful 
support to national level decision makers. These 
included synoptic country reports, specially prepared 
“policy briefs” on key issues, and models focused 
at regional scales. A common feature of  the most 
influential boundary objects was their tailoring to local 
decision-makers’ needs and language.”

Boundary objects that continue to have impact to date 
include: 

The ASB Matrix- This was a succinct table developed as 
an aid for researchers, policymakers, and environmentalists 
looking at tradeoffs among alternative land uses while 
accounting for economic, social and environmental factors.

Negotiating support models- “these facilitate and support a process of negotiation among 
the stakeholders. Such negotiation involves understanding the perspectives of all stakeholders, 
analyzing complementarities in views, identifying where differences may be settled by “science,” 
where science and social action can bring innovative alternatives for reconciliation, and where 
compromises will be necessary to move ahead.” (van Noordwijk et al 2001)

Estimating Opportunity Costs of REDD+: The manual was developed by ASB together 
with experts from the World Bank and the Forest Carbon Partnership Facility as a guide on how to 
estimate the cost of  REDD+. It assists policy makers and project developers to gain knowledge and 
skills on how to determine costs that accrue because of  not converting forests into other land uses. 
The manual addresses the calculation of  costs and benefits of  the various land use alternatives in 
relation to their carbon stocks and the identification of  economic trade-offs involved in REDD+ 
activities and includes information on data collection, analysis and evaluation techniques. The 

       The “ASB matrix” 
created and calibrated by 
the Programme has become 
widely used and globally 
accepted as a state of the 
art scientific framework for 
supporting decision making 
about land use alternatives. 
More broadly, the ASB 
helped to “globalize” policy 
approaches to human-
environment dynamics at 
tropical forest margins, 
showing that actions can 
and must be shaped to 
reflect global economic 
and environmental 
interdependencies. 
(Clark et al 2005; ASB 2003,     
PB 05)
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manual has been used to train over 200 technical and government officials and facilitate workshops 
in Tanzania, Bangkok, Panama, Cameroon, Latin America and Indonesia.  ASB is also working in 
Panama with the UN-REDD program towards estimating the opportunity costs of  REDD+ and 
also analyzing and synthesizing data that can be used in training relevant stakeholders.

LUWES- This is among the most recent tool. Land Use Planning for Low Emission Development 
Strategy (LUWES) is a platform that provides a practical approach to a multiple stakeholder 
decision-making process on land use plans that can reduce greenhouse gas emissions from land-
based activity while simultaneously promoting economic growth and development. LUWES has 
successfully been implemented using specific case studies in Indonesia. It brings together a set 
of  principles, steps, and tools that address the major challenges of  implementing climate change 
mechanisms at the local level. A total of  33 provinces in Indonesia have used the tool, to know 
how much each province can contribute to achieve Indonesia’s target to reduce greenhouse gas 
(GHG) by as much as 26% below projections for 2020 with an additional 15% reduction planned 
with multilateral support. The government has recommended the use of  LUWES tool for local 
governments to plan their actions to reduce GHG for entire provinces in Indonesia.

Active participation at Science-Policy events: The partnership has used various platforms to 
distill lessons learnt at the local level and disseminate them to international audiences to accelerate 
sharing of  best practices and inform multinational policy frameworks. 

ASB led in developing a chapter on Millennium Ecosystem Assessment (MA), an extensive study 
of  the state of  the world’s major ecosystems that was part of  the resources/literature used in 
setting MDG goals and targets. (MEA 2005). 

An external review of  ASB Partnership reported that 
the “Special Report on “Land use, land use change and 
forestry” has so many references to ASB.” Acknowledging 
ASB’s unique multidisciplinary composition and cross site 
presence, the report recommended that the partnership 
should give “more careful attention than it has in the past 
to reaching the broader community of scholars and policy 
analysts” (Clark et al, 2005). This led to intensified efforts 
on activities at the science-policy nexus.

ASB Policybriefs series: This is produced on a regular 
basis and over 80 policy briefs have been published so 
far. This number includes those that have been translated 
to other languages besides English. (Kahurani et al 2014, 
PB 42)

Building REDD+ capacity of African negotiators: For over 
a period of  three years, the ASB Partnership implemented 

       ASB is widely 
acknowledged to have 
contributed directly to the 
design of innovative policies, 
legislation and institutions 
across its pan-tropic domain. 
Examples include substantial 
influence on World Bank 
forest policy, and regional 
contributions to the recognition 
of traditional rights to forest 
land tenure, reform of trade 
policies for rubber wood, and 
simplification of regulations 
for smallholder forest 
management. 
(Clark et al 2005)
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a project in collaboration with International Institute for Sustainable Development (IISD) that 
brought together policy makers from Africa, Southeast Asia and Latin America to understand 
and set priorities for their country and regional needs with regard to outcomes for climate change 
mitigation discussions and also build their capacity to understand complexities and dynamics 
involved in REDD negotiations. (ASB, 2014)

Science-policy events: In addition, scientists have been invited to participate in agenda setting policy 
forums including at the United Nations Framework Convention on Climate Change (UNFCCC) 
conference of  parties, at the Subsidiary Body for Scientific and Technological Advice, related 
technical workshops and other non-UNFCCC forums where they have presented evidence based 
on the Partnership’s research work. Effort has also been made to actively participate and shape 
discussions at key policy events and debates by organizing sessions and collaborating with other 
institutions to present evidence that have caught the attention of  negotiators.

In recent years, ASB has been among the pioneer institutions using evidence from the ground to 
inform international policy debates on climate mitigation. Under its work on reducing emissions 
from all land uses, the partnership has for example showed challenges of  implementing REDD+, 
mainly because of  its framing with a narrow focus on forests. Over the past three years, ASB has 
shared evidence on how a landscape approach that incorporates other elements in the landscape 
can tackle obstacles associated with REDD+ implementation. (Bernard et al 2013). Some of  these 
evidence includes developing a framework on REDD readiness which can be adopted for use 
to determine whether countries have a combination of  planning, coordination, policies, laws, 
institutions, monitoring, financing, benefit sharing among other important functions needed to 
make REDD and or a landscape approach feasible. 

The current phase of  ASB partnership work is particularly focused on developing methodologies 
and tools that can be used as guide to implementing a landscape approach initiative to climate 
mitigation as there seems to now be a general consensus that this is the way towards overcoming 
pressing REDD obstacles.
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Key messages
• Applying the current government strategy of cocoa 

farms extension for rural development in the Efoulan 
Municipality with a population of 25000 people, 5000 ha 
of land that would consequently have been converted 
into cocoa farms by this population, can potentially 
increase the CO2 emission between 2012 and 2016 by 4 
million tons. 

• 
expansion (145 ha/yr and 45 ha/yr respectively) is 
happening at the expense of primary forest clearance 
(194 ha/yr). 

• However, opportunities for reducing or stabilizing 
emissions from land use conversions exist: 1) for cocoa 

considered vital; 2) for forested areas, sustainable forest 
management practices such as reduced impact logging 
and replanting of logged areas could help tremendously. 

• The long-term emission simulation showed that 
extension of cocoa farms will continue to be the major 
source of CO2 emission in the landscape in the next two 
decades. The lowest long-term emission was recorded in 
scenario focusing on sustainable forest management. 

Key recommendations
• Emission scenarios that lead to a win-

win situation by reducing emission while 
addressing the livelihoods of forest-
dependent communities need to be at 
the core of the development plan of the 
municipality. For example, such practices 

suitable management of timber and other 
useful trees within cocoa agroforests, and 
sustainable forest management practices 
like reduced impact logging. 

• Progressive devolution of power/ 
decentralization in Cameroon represent 
a tremendous opportunity for local 
development planning to be synchronized 
with sustainable development and climate 
change objectives at local level especially 
municipality or district level. 

Linking development pathways and emission 
reduction at local levels: 
An analysis of feasibility in the Efoulan municipality, Cameroon

39

Summary
Exploring subnational or landscape level development 
planning and emission reduction linkages is an important 
part of ensuring sustainable development and climate smart 
development in particular. Such a process can enable a 
realistic bottom-up reference emission level and eventual 
REDD+ or NAMA planning and implementation. This policy 
brief presents feasibility of the development pathways being 
pursued within the land use sector to reduce emission in the 
Efoulan municipality located in the South Region of Cameroon 
and covers 83000 hectares of tropical humid forest zone. Our 
focus on this municipality was borne out of consideration 

in Cameroon, the council administrative system would play 
a key role in the natural resource management framework as 
embedded in the municipality development plans.

Planning for low emissions 
development in Ucayali-Peru
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Key Messages Implications 

Short Summary

1

Policybrief 

Key messages

1 with moderate income loss to farmers from production 
activities compared to business as usual and conventional 
REDD+ approach.

2 Forest plantation with fast growing species like acacia 
helped “re-green” large tract of forest land, but if not 

regulated, such planted forest may expand into natural forest 

3 Cross-sectoral planning enables formulation of policies 
that address drivers of deforestation and provide long-term 

incentives to communities from adopting sustainable land use 
practices..

4 A forward looking scenario using models that rely on land 
use dynamics can help to estimate emission reduction 

potential of a landscape and formulate appropriate land use 
strategies with limited technical constraints and past data 
availability concerns. 
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Implications

• Carbon-rich land uses and practices outside 
forest lands should not be ignored while 
seeking for land based emission reduction 
strategies such as REDD+.

• To  address drivers of deforestation 
and forest degradation and  
support sustainable practices, any REDD+/
REALU  mechanism should be 
designed based on opportunity cost of land 
use options.

• For a forest conservation landscape like Bac 
Kan province with very limited agricultural 
land, the sustainability of a REALU mechanism 
is uncertain, not only in terms of sustained 

 but also in terms of addressing 
widening economic  and doing less 
harm to the poor.

1
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Implications
•	 REDD+	as	a	theory	of	change	requires	a	change	of	

theory	itself	to	include	holistic,	nested	approaches	
to	landscape	management	in	national	policy.

•	 REDD+	and	the	concept	of	carbon	offsets		has	
built-in	contradictions	where	motivation	includes	
global	emission	reduction;	politically	supported	
NAMA	provides	a	much	stronger	basis	for	integrated	
actions.

•	 The	required	balance	between	fairness	and	
efficiency	at	each	scale	transition	might	be	best	
achieved	by	a	combination	of	PES	paradigms.	

•	 Initial	experience	has	been	positive	with	the	new	
LUWES	method	and	its	participatory	planning	cycles.

•	 Scenario	simulation	games	and	negotiation	support	
are	important	as	part	of	the	learning	process,	
without	shortcuts.

Key findings
1. Nationally	appropriate	mitigation	actions	

(NAMA)	facilitate	nesting	of	REDD+	through	a	
‘landscape	approach’.

2. A	motivational	pyramid	helps	understand	
the	way	economic	compensation,	trade	and	
sovereignty	interact	in	reducing	emissions.

3. In	relating	local	actions	to	global	consequences,	
a	combination	of	the	PES	paradigms	of	
commodification,	compensation	and	co-
investment	can	be	used.

4. Locally	appropriate	adaptation	and	mitigation	
actions	(LAAMA)	require	new	planning	
instruments.

5. At	village	level,	scenarios	will	depend	on	the	
(gender-specific)	response	to	new	options	and	
actors.

Reducing emissions from all land uses in 
Indonesia: motivation, expected funding streams 
and multi-scale policy instruments

In	the	past	decade,	Indonesia	became	known	as	
the	country	with	the	highest	land-based	carbon	
emissions.	Now	it	is	a	leader	in	NAMA	articulation.	
Debate	has	moved	from	denial	to	new	ways	of	
dealing	with	these	issues,	linking	the	effort	to	reduce	
emissions	from	deforestation	and	degradation,	which	
is	focussed	on	forests,	with	a	broader	approach	to	all	
land-based	emissions	as	part	of	nationally	appropriate	
mitigation	actions.	The	Reducing	Emissions	from	
Deforestation	and	Degradation	through	Alternative	
Land	Uses	in	Rainforests	of	the	Tropics	(REDD-ALERT)	
project	has	been	part	of	this	dynamic	and	now	reflects	
on	the	lessons	learnt.
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Chapter 8
Conclusion and synthesis

Meine van Noordwijk and Peter Minang

Intensification hypothesis and beyond

ASB started with a simple Theory of  Change: increased yields per unit area of  agricultural land, 
achieved by sustainable intensification, will reduce pressure on remaining forests and as such 
help protect global biodiversity, reduce greenhouse gas emissions and bring all the goals of  the 
1992 Rio conventions within reach – which otherwise they aren’t. This became known as the 
Borlaug hypothesis. Its sounds attractive, and in essence it still is the foundation of  most of  
the International Agricultural Research investments, as well as having been embraced by most 
environmental protection agencies and NGO’s.

Unfortunately, ASB scientists realized within the first year of  the program that the theory was not 
aligned with all observations and emerging facts. We needed a Change of Theory of  Change, but 
more importantly, this would have to be towards a Theory of  Change of Theory. With an attractive 
Theory of  Change that essentially promises everybody win-win solutions around, and likely to 
re-emerge in multiple forms, what would it take to change the Theory for those involved in the 
key decisions that matter? A few cases that didn’t fit the attractive theory wouldn’t turn around 
perceptions, especially where intensification has a lot of  vested interest to support it. How to assist 
in the learning process that is needed? The approach we took was first to open up the discussion 
by posing the segregate or integrate question, which later resurfaced as the ‘sparing’ a la Borlaug 
versus ‘sharing’ via ecological intensification debate. We do not claim that there is a universal 
answer to this – other than that both approaches still require ‘caring’, or active conservation efforts 
if  conservation aims are to be achieved alongside the developmental ones. 

This book is part of  that Theory of   Change of  Theory. It reports on small steps in the processes 
of  change at local level and national scales, as well as the global debate. It distills results of  research 
into ‘key findings’ and discusses ‘implications’. It does not tell policymakers what to do – as that 
is generally counter-productive. Compared to what researchers would recommend, policymakers 
will have different and potentially better ways to build on the evidence within their context, in 
interactions with the many other issues they are dealing with.  The policy briefs are intended to 
support dialogue, point out existing controversies and uncertainties, but do not prescribe. That is 
the theory – it is not clear whether it has always been correctly implemented. Boundary work is a 
general label that has emerged for such a theory of  change of  theory , and the study of  ASB has 
helped in the further articulation of  that theory. 

It is quite likely, however, that this process of  changing the theories of  change will not stop here. 
The preceding chapter on testing hypotheses regarding tree cover transitions indicates the way 
research will continue to challenge the existing ideas and paradigms.
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Transparency about uncertainty in science-policy dialogue

A lot has been said about the different ways scientists and policymakers handle uncertainty and 
change. For scientists, uncertainty is the basic space in which they operate and the opportunity of  
change of  paradigms the motivator. In policy arena’s admission of  uncertainty is dangerous, but 
shifting positions beyond the short-term memory of  their audiences is no problem. In our policy 
briefs we put pointers to the type of  evidence available and this includes, where graphs and tables 
are used, indications of  spread of  data around the trends that are reflected in the conclusions.

In a recent paper Lusiana et al (2013) described the way uncertainty about carbon emissions from 
land use change depends on the scale of  analysis. At the finest spatial scale of  a pixel, there may 
be 30% error in the estimates, which would be unacceptable if  it had direct financial consequences 
for a land user. At the scale of  a subdistrict, however, the uncertainty becomes small and for 
districts, provinces or nations the uncertainty fades into the negligible. Issues of  bias, however, 
do not change in absolute value, and become a dominant part of  the uncertainty at coarser scales. 
According to this analysis for the current data the scale of  1 km2 is an interesting one: the potential 
error in incentives based on measured change in carbon stock drop below 5%, while within that 
range local knowledge of  what is going on is likely to be superior to what the interpreters of  
satellite imagery infer. The issue of  tolerance for uncertainty and error will need further empirical 
work.

Progress made

Looking back on twenty years of  ASB analysis and the current set of  policy briefs, there are clear 
examples of  progress for the local stakeholders of  the tropical forest margins in those places where 
tenure security and related conflicts were addressed. While ASB research was partnering with 
several other research and many advocacy organizations, our direct partnership with government 
agencies helped to find a way out of  entrenched conflicts and increase the space for negotiated 
solutions. Another area where there has been some success is the deregulation of  part of  the 
smallholder timber markets in Indonesia – at least some steps have been taken, and there is positive 
response. At more fundamental level, the concept of  tradeoffs and the need to accept them as a 
fact of  life that needs to be managed rather than being green-washed in win-win language, is at 
least in part aligned with the systematic analysis that the ASB-matrix provided.

Intensification lost its silver bullet status. Successful intensification is a necessary but not sufficient 
condition for achieving forest protection at global scale – as was the conclusion of  ASB Phase 1. 
The more sophisticated complements of  intensification are now better recognized. We hope these 
Policy Briefs convey that overarching message and help to get it internalized on the way to locally 
negotiated steps forwards. 

The emergence of landscape as essential scale for learning

The early quantification of  carbon stocks of  forest-derived land use systems in the tropical forest 
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margins, as well as the ASB matrix that synthesized economic performance of  land uses at a 
compatible system scale, allowed ASB to contribute rapidly when the global climate discussion 
tuned to forests in the REDD debate. Our opportunity cost analysis became mainstreamed by 
a Worldbank supported training effort – while it was presented as only part of  the aspects of  
REDD feasibility. In fact, our analysis of  the challenge of  forest definitions as basis for the scope 
of  REDD brought us to a landscape perspective and exploration of  the broader REALU concept 
before others were ready for that. The debate is now no longer whether one can’t see the forest 
for the trees, but whether sight of  the forest will be lost when the landscape becomes the focus. 

The geographic areas of  focus of  ASB were initially seen as “benchmark” areas. They would help 
in defining domains of  similarity where the technical recommendations derived from experience 
with intensification pathways could be applied to achieve the results that investors such as the 
new Global Environment Facility (GEF) were looking for. The characterization and diagnosis 
phase, however, challenged the project’s fundamentals – and the GEF lost interest in supporting 
research, preferring more reliable and predictable developmental logframes and project designs. 
Within the ASB community there was a lot of  debate whether the benchmarks should be seen 
as opportunities to monitor and try to understand ongoing change, or whether they should be 
used for active interventions. Not based on real agreements and decisions but due to funding 
realities the end result was in-between  the two sides of  the debate: a number of  the benchmarks 
became “learning landscapes” where new approaches were tried out, others remained available for 
monitoring endogenous change. A combination of  donor interest in other geographic areas and 
the relevance of  moving to the national scale as part of  the REDD debate, has since modified the 
mode of  operation, as reflected in the spectrum of  places described in the policy briefs, beyond 
the initial benchmarks. With a shift of  the concept of  benchmarks followed by “scaling up”, 
towards working at multiple scale, the emphasis shifted to “rapid appraisal tools” and the creation 
of  boundary objects that bridge generic approaches and local specificity. A recent compilation 
of  the methods to support negotiations in learning landscapes (van Noordwijk et al 2013) is the 
answer to the outreach and scaling question: not the answers but the approaches to obtain them in 
local context are what can be scaled, that is the current perspective. The LUWES method (Dewi 
et al 2013) is essentially linking local government and its planning and permit processes to local 
learning.

Sunset clauses 

As is now common in project design, the early ASB discussions included a “sunset clause” or exit 
strategy, to keep pressure on achieving results that could be taken forward as such, by development 
partners. In practice, however, ASB has been compared to the mythical Phoenix bird, that uses the 
purgatory of  fire to emerge in new form and with renewed vigour. As long as there is relevance in 
a global partnership for the tropical forest margins to share local lessons and contribute to global 
debates, the Phoenix may survive. We hope the Policy Brief  series is an effective and attractive 
way to document steps along our learning curve and allow a broader community to share in the 
discussions.
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in Natural Resource Management

Partnership for the 
Tropical Forest

Margins

19

Main questions Take-home messages

1add value to an already complex 
situation?

when it is perceived by them to be Salient (relevant), Credible (true) and Legitimate 
(unbiased) - SCL. Achieving shared ‘SCL’ perceptions requires active management of the 
science–action boundary. Management of the science–action boundary is needed for 

2   How can ‘boundary work’ in the tropical 
to boundary agents who want to build and maintain shared perceptions of the SCL of 
actors’ respective knowledge contributions.

3 How can progress be made, when 
boundary work involves multi-

stakeholder negotiations in the midst of 

Dynamic knowledge-action linkage may need to build a shared understanding of the 
landscape and a facilitated process of negotiations, initially in a ‘safe space’ protected 
from external interference.

4  Isn’t all this ‘natural resource 

‘international public goods’ production?

Tools and approaches used are usually replicable while lessons learnt and ‘boundary 
objects’ created in one location can speed up the learning and negotiation processes 
elsewhere; there is, however, no substitute for self-discovery as a way of internalizing 
knowledge. 

http://www.asb.cgiar.org

Figure 1 - The actors have individual “knowledge-action pairs” with regard to 
the dynamics of tropical forest margins

Tropical forest margins are not just a constellation of tree species, but are social spaces where stakeholders 
contest over many issues, and use their knowledge, values and representations to plan and justify their actions.

LEK: Local ecological knowledge

PEK: Public space/policy ecological knowledge 

SEK/MEK: 

1

Policybriefs

ASB is a global alliance of
institutions tackling the
interlinked problems of
poverty and deforestation
in the humid tropics. It is
launching a series of policy
briefs to identify and
transfer policy innovations
that will promote equitable
development while
protecting the
environment.
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ALTERNATIVES TO SLASH-AND-BURN

FEBRUARY 2003

HIGHLIGHTS

Introducing 
ALTERNATIVES To 
SLASH-AND-BURN policy 
brief series

What is the ASB global 
partnership?

Demystifying slash-and-
burn: the problem and the 
alternatives

ASB’s Policybriefs series

From analysis to action

WELCOME to the new series of policy briefs from the Alternatives to Slash-and-Burn (ASB) 
Programme. This first number in the series will introduce ASB and the issues it deals with. It will also 
explain what ASB hopes to achieve through the series.

Introducing ALTERNATIVES To           
SLASH-AND-BURN policy brief  series
Summary
The Alternatives to Slash-and-Burn (ASB) Programme is a global alliance of  institutions 
tackling the interlinked problems of  poverty and deforestation in the humid tropics. 
ASB is launching a series of  policy briefs to identify and transfer policy innovations that will 
promote equitable development while protecting the environment. 

What is the ASB Programme
•	 ASB is a global partnership of  over 50 

institutions around the globe
•	 The partnership works towards finding 

solutions on forest conservation and 
reducing poverty in the humid tropics

•	 ASB national consortia conduct research 
at benchmark sites which span the humid 
tropics (see map) in Peru, Brazil, the 
Philippines, Thailand, Indonesia and 
Cameroon

•	 Through thematic working groups that 
link research across different sites, ASB 
researchers also explore issues of  broader 
global significance

What is Slash and Burn
•	 Slash and burn involves agricultural systems where land 

is cleared, burned and cropped for a few years and later 
abandoned for a longer period or sometimes converted 
to a different long cyclical farming practice

•	 Slash and burn releases carbon dioxide, the major 
greenhouse gas contributing to global warming; It 
entails the loss of  biodiversity and produces smoke

•	 Tree-based systems and community based forest 
management are some ways to achieve equity and 
growth objectives while storing more carbon and 
conserving more biodiversity than do annual cropping 
systems.

•	 The policy brief  series aims to distill lessons derived 
from experiences at the local or national levels for a 
broader, international audience especially to key people 
whose decisions will make a difference to poverty 
reduction and environmental protection in the humid 
tropics.

Source: WWF Global 200 Ecoregions (WWF 2001)
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Policybriefs

ASB is a global alliance of
institutions tackling the
interlinked problems of
poverty and deforestation
in the humid tropics. It is
launching a series of policy
briefs to identify and
transfer policy innovations
that will promote equitable
development while
protecting the
environment.
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HIGHLIGHTS

Introducing 
ALTERNATIVES To 
SLASH-AND-BURN policy 
brief series

What is the ASB global 
partnership?

Demystifying slash-and-
burn: the problem and the 
alternatives

ASB’s Policybriefs series

From analysis to action

WELCOME to the new series of policy briefs from the Alterna� ves to Slash-and-Burn (ASB) 
Programme. This fi rst number in the series will introduce ASB and the issues it deals with. It will also 
explain what ASB hopes to achieve through the series.

Introducing ALTERNATIVES to           
SLASH-AND-BURN policy brief series
Summary
The Alternatives to Slash-and-Burn (ASB) Programme is a global alliance of institutions 
tackling the interlinked problems of poverty and deforestation in the humid tropics. 
ASB is launching a series of policy briefs to identify and transfer policy innovations that will 
promote equitable development while protecting the environment. 

What is the ASB Programme
• ASB is a global partnership of  over 50 

institutions around the globe
• The partnership works towards fi nding 

solutions on forest conservation and 
reducing poverty in the humid tropics

• ASB national consortia conduct research 
at benchmark sites which span the humid 
tropics (see map) in Peru, Brazil, the 
Philippines, Thailand, Indonesia and 
Cameroon

• Through thematic working groups that 
link research across different sites, ASB 
researchers also explore issues of  broader 
global signifi cance

What is Slash and Burn
• Slash and burn involves agricultural systems where land 

is cleared, burned and cropped for a few years and later 
abandoned for a longer period or sometimes converted 
to a different long cyclical farming practice

• Slash and burn releases carbon dioxide, the major 
greenhouse gas contributing to global warming; It 
entails the loss of  biodiversity and produces smoke

• Tree-based systems and community based forest 
management are some ways to achieve equity and 
growth objectives while storing more carbon and 
conserving more biodiversity than do annual cropping 
systems.

• The policy brief  series aims to distill lessons derived 
from experiences at the local or national levels for a 
broader, international audience especially to key people 
whose decisions will make a difference to poverty 
reduction and environmental protection in the humid 
tropics.

Source: WWF Global 200 Ecoregions (WWF 2001)
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ASB is a global partnership of  over 50 
institutions around the globe with a shared 
interest in two of  the greatest challenges 
confronting the world today: conserving 
forests and reducing poverty in the humid 
tropics. The global programme unites 
research institutes, non-governmental 
organisations, universities and other 
partners, each of  which brings different 
strengths to the analysis of  problems and 
the development of  solutions. Its aims 
are to:

• Provide fora for exchanging 
information, developing consensus and 
managing confl icts at the local, national, 
regional and global levels

• Identify and test innovations 
that will help eradicate poverty 
while   simultaneously curbing the 
environmental problems associated 
with deforestation

• Build capacity of  the national ASB 
consortia to promote equitable and 
sustainable rural development 

ASB national consortia conduct research 
at benchmark sites which span the humid 
tropics (see map) in Peru, Brazil, the 
Philippines, Thailand, Indonesia and 
Cameroon. Although the benchmark 
sites represent similar agro-ecological 
environments characteristic of  the humid 
tropics, the varying socio-economic and 
political conditions found at each site 
make for valuable comparative analyses 
and cross-site learning. The partners at 
each site use participatory methods to 
understand land users’ problems and 
evaluate opportunities for alleviating 
them.    They also engage in dialogue with 
local and national policy makers to explore 
their perceptions of  needs. The aim is 

to develop innovations that will resolve 
confl icts over resources and promote 
their more sustainable and productive 
use. These innovations may be policies, 
institutional reforms or technologies—or 
more often a combination of  the three. 

Through thematic working groups that 
link research across different sites, ASB 
researchers also explore issues of  broader 
global signifi cance. Four such groups 
address biodiversity (above and below 
ground), climate change mitigation and 
sustainable land-use mosaics. A fi fth 
synthesises the consortium’s fi ndings and 
draws out the global implications. 

What is the ASB global partnership?

Demystifying slash-and-burn: the problem and the alternatives
Tropical forests serve the needs of  a 
complex hierarchy of  different groups 
whose interests sometimes coincide, 
but more often confl ict. The most 
disadvantaged group is indigenous 
forest dwellers, whose traditional way 
of  life based on hunting and gathering 
is increasingly disrupted by the infl ux 
of  other, more destructive forest users. 
The largest of  these immigrant groups 
is smallholder farmers, each of  whom 
typically clears a small area of  forest 
in order to survive by growing crops, 
raising livestock, or a combination of  the 
two. Fewer in number but destructive 
on a larger scale are the big, profi t-
oriented companies and other interests 
in the private or public sector to which 
governments allocate large areas of  forest 
as logging concessions or for conversion 
to ranches or plantations. Outside the 
forests altogether stands the international 
community, which wishes to conserve as 
much forest as possible in the interests 
of  saving biodiversity and storing 
atmospheric carbon to stave off  global 
warming and stabilise weather patterns.

Most people associate the slashing 
and burning of  forest with the second 
of  these groups, smallholder farmers. 

However, ASB research has confi rmed 
that this practice is used by virtually 
everyone who converts forest to other 
uses, for the simple reason that it is 
cheaper and more effective than any other 
method.

Slash-and-burn gives rise to three major 
environmental problems, two of  them 
global in their effects and one local or 

regional. It releases carbon dioxide, the 
major greenhouse gas contributing to 
global warming. It entails the loss of  
biodiversity—the myriad plants and 
animals that inhabit the forest, sustain 
its ecosystems and harbour potentially 
valuable genetic diversity. And it produces 
smoke, causing respiratory diseases and 
the loss of  productive working time in 
addition to a host of  other problems such 
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as disrupted travel schedules and reduced 
income from tourism.

Slash-and-burn is often associated with 
the production of  annual crops in what is 
known as a shifting cultivation system—
one in which farmers reap good harvests 
at fi rst but must move on to new areas 
after a few years as their yields collapse 
under the combined onslaught of  weeds, 
insect pests, diseases and declining soil 
fertility. Improving the productivity 
and sustainability of  these systems is 
an important route out of  poverty for 
millions of  people in the humid tropics. 
However, it is debatable whether or not it 
will reduce the overall amount

of  slash-and-burn practised. Why? 
Because if  farming becomes more 
profi table, more people will be attracted 
into it, increasing the numbers migrating 
in search of  new forest areas to clear.

All this means that slash-and-burn is likely 
to remain with us for the foreseeable 
future. If  its negative environmental 
effects cannot be avoided altogether, can 
they at least be reduced? And, if  slash-
and-burn is to be practised, are there 
ways of  ensuring that the production 
systems that follow it are agronomically 
sustainable and contribute to poverty 
reduction?

ASB researchers have studied the 
major production systems that 

manage or replace natural forests and 
quantifi ed them in terms of  potential 
contributions to household food security, 
local livelihoods, sustainable growth, 
biodiversity conservation and carbon 
storage. The results show that, while none 
of  the systems studied can substitute for 
primary forests in terms of  biodiversity 
and carbon storage, some systems do 
strike a reasonable balance between 
conservation and development objectives. 
Smallholder tree-based systems and 
community based forest management, 
in particular, can achieve equity and 
growth objectives while at the same time 
storing more carbon and conserving more 
biodiversity than do annual cropping 
systems.

From analysis to action
ASB is currently working on ways to 
promote the adoption of  these more 
benefi cial production systems. This effort 
is one of  several new initiatives designed 
to achieve impact by applying the 
knowledge gained from the programme’s 
past research. It will be accompanied by 
increased support for the formulation 
and implementation of  relevant policy 
and institutional innovations. ASB will 
also fi ll information gaps regarding local 

environmental services at the landscape 
level such as erosion control and 
water supply. Finally, it will place more 
emphasis on empowering local groups 
to monitor their changing environment 
and manage resource confl icts at 
various levels.

ASB’s Policybriefs series
ASB’s work has shown that the policy 
environment critically affects the 
outcome of  efforts to reduce poverty 
and deforestation in the humid tropics. 
The consortium supports decision 
making by policy makers in two major 
ways: bydeveloping tools and methods 
that allow dispassionate analysis of  the 
issues associated with forest conservation 
and conversion; and by disseminating 
the knowledge and experience gained in 
dealing with these issues.

The methods already used by ASB to 
disseminate knowledge and experience 
include workshops and detailed project 
reports focusing mainly on specifi c 
countries. But until now the consortium 
has had no vehicle for distilling the 
lessons derived from experiences at the 
local or national levels for a broader, 
international audience. This new series 
will be that vehicle. 

What topics will be covered and how? 
Examples include the quantifi cation of  
carbon storage and the trade-off  between 
biodiversity and profi tability in different 
land-use systems, the relationships 
between property rights and land use, and 
the measures that can be taken to control 
smoke from land clearing. In each case, 
the approach taken will be to integrate 
environmental and developmental 
perspectives and to combine biophysical 
knowledge with insights into social and 
economic realities.

Our aim is to deliver relevant, concise 
reading to key people whose decisions will 
make a difference to poverty reduction 
and environmental protection in the 
humid tropics.
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ASB encourages free dissemina� on of its work when reproduc� on is for non-
commercial purposes. Por� ons of this document may be quoted or reproduced 
without charge, provided the source is acknowledged. ©2003 Alterna� ves to 
Slash-and-Burn

ASB was founded in 1994 as a system-wide programme of the Consulta� ve Group 
on Interna� onal Agricultural Research (CGIAR). It is convened by the Nairobi-
based World Agroforestry Centre (ICRAF) and is governed by a global steering 
group of 12 representa� ves from par� cipa� ng ins� tu� ons. 

At its incep� on, the ASB project was fi nancially supported by the Global 
Environment Facility (GEF) with UNDP sponsorship. Addi� onal funding for 
ASB global work has been provided by the Governments of Australia (ACIAR), 
Denmark (DANIDA), the Netherlands, New Zealand, Norway and the United 
States (USAID); the Millennium Ecosystem Assessment (MA); and the World Bank. 

This brief was developed with contribu� ons from Thomas Tomich, Jessa Lewis 
and Joyce Kasyoki of ICRAF; Kate Sebas� an and Stanley Wood of IFPRI; and with 
funding by the Government of the Netherlands, the World Bank-Netherlands 
Partnership Programme and USAID.

ASB Policy briefs series
 Agency for Agricultural Research and Development, Indonesia
AARD coordinates, manages and conducts agricultural research and development in accordance with policies of the Ministry of 
Agriculture and na� onal development programmes.

Empresa Brasileira de Pesquisa Agropecuária, Brasil

Embrapa provides feasible solu� ons for the sustainable development of Brazilian agriculture by genera� ng, adap� ng and 
transferring knowledge and technology that benefi t Brazilian society.

Ins� tuto Nacional de Inves� gación Agraria, Perú

INIA aims to generate and transfer technologies, so as to contribute to the sustainable development of the agrarian sector and to 
increase agricultural produc� vity in Perú.

Ins� tut de Recherche Agricole pour le Dévéloppement, Cameroon

IRAD conducts basic and applied research to increase Cameroonian food security and welfare by improving agricultural produc� on 
and produc� vity while conserving biodiversity and protec� ng the environment.

Philippine Council for Agriculture, Forestry and Natural Resources Research and Development, Philippines

PCARRD ensures that research and development policies, programmes and ac� vi� es of the Philippines benefi t the people and the 
industries dependent on agriculture and forestry for their income and livelihood, and that they are environmentally sustainable.

Royal Forest Department, Thailand

RFD’s mission is to manage the natural resources of Thailand in an ecologically sustainable manner with the coopera� on and 
par� cipa� on of local people and communi� es.

Centro Internacional de Agricultura Tropical

CIAT is a nonprofi t, nongovernment research organisa� on dedicated to allevia� ng hunger and poverty in developing countries in 
the tropics through collabora� ve research that improves agricultural produc� vity and natural resource management.

Center for Interna� onal Forestry Research

CIFOR contributes to the sustained well-being of people in developing countries, par� cularly in the tropics, through collabora� ve 
strategic and applied research and related ac� vi� es in forest systems and forestry, and by promo� ng the transfer of appropriate 
new technologies and the adop� on of new methods of social organisa� on for na� onal development.

World Agroforestry Centre (ICRAF)

ICRAF aims to reduce rural poverty, increase food and nutri� onal security and enhance ecosystem resilience in the tropics through 
improved agroforestry systems.

Interna� onal Food Policy Research Ins� tute

IFPRI’s mission is to iden� fy and analyse policies for sustainably mee� ng the food needs of the developing world, concentra� ng 
on economic growth and poverty allevia� on in low-income countries, improvement of the well-being of poor people, and sound 
management of the natural resource base that supports agriculture.

Interna� onal Ins� tute of Tropical Agriculture

IITA’s mission is to enhance the food security, income and well-being of resource-poor people, primarily in the humid and subhumid 
zones of sub-Saharan Africa, by conduc� ng research and related ac� vi� es to increase agricultural produc� on, improve food 
systems and sustainably manage natural resources, in partnership with na� onal and interna� onal stakeholders.

Tropical Soil Biology and Fer� lity Ins� tute

TSBF aims to contribute to human welfare and the conserva� on of environments in the tropics by developing adoptable and 
sustainable soil management prac� ces that integrate the biological, chemical, physical and socio-economic processes that regulate 
soil fer� lity and op� mise the use of organic and inorganic resources available to land-users.

Contact us at:
ASB Programme, ICRAF
P.O. Box 30677, Nairobi, Kenya
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The agroforestry system
developed by the Krui
people of southwest
Sumatra is a model of
productive and
sustainable community-
based
management.
Indonesia has taken a
bold fi rst step along the
path of tenure reform—
one that offers lessons for
other countries facing
similar opportunities to
devolve management to
the local level.
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A natural forest?
No, an example of
a complex agroforest
dominated by damar
trees in Krui,West
Lampung.

02
PUTTING COMMUNITY-BASED FOREST MANAGEMENT ON THE MAP

JULY  2001

HIGHLIGHTS

The Krui agroforests

Community under
threat

Ground-breaking
reform

Lessons learned and
South-South ex-
change

CREATING fair and eff ec ve policies and ins tu ons to govern land and tree tenure is a 
prerequisite for eradica ng poverty and protec ng the environment in the humid tropics.

A natural forest? No, an example of a complex agroforest dominated by damar trees in Krui,West Lampung.

Putting community-based forest management on the map: 
lessons from the damar agroforests of Krui (Indonesia)
Crea� ng fair and eff ec� ve policies and ins� tu� ons to govern land and tree tenure is a prerequisite 
for eradica� ng poverty and protec� ng the environment in the humid tropics. The lands of the 
Krui people of Lampung Province in southwest Sumatra are a shining example of produc� ve and 
sustainable agroforestry. The Krui have devised a system that meets their immediate needs for food 
and cash while also providing them with diverse sources of income in the medium to long term. 

Key fi ndings Implica� ons

1. By combining environmental and economic 
benefi ts, the Krui system off ers considerable 
advantages over many other systems that 
replace or exploit natural forest.

Agroforests such as the damar agroforest of 
Krui are key ‘alterna� ves to slash and burn’, 
combining environmental and economic 
func� ons in a single land use

2. Lack of recogni� on for these agroforests in 
exis� ng forest policies implies a major threat 
for the Krui community.

The ins� tu� onal separa� on of forests from the 
rest of the landscape ignored local perspec� ve 
in defi ning economic targets for state revenue 
and large-scale forest industry

3. A ground-breaking reform was achieved 
when the Minister of Forestry issued a decree 
classifying the Krui agroforest as a ‘special 
purpose’ part of Indonesia’s forest

The agroforestry system developed by the 
Krui people is  now seen as a model of 
produc� ve and sustainable community-based 
management.  

4. The process leading to the policy change 
off ers opportuni� es for south-south exchange 
as does the agroforest concept itself

Indonesia has taken a bold fi rst step along the 
path of tenure reform— one that off ers lessons 
for other countries facing similar opportuni� es 
to devolve management to the local level.
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In the valley bo� oms, the Krui people 
grow rice in permanent irrigated plots 
as their staple crop. In contrast, in the 
uplands they cul� vate a succession of 
crops, building to a climax that mimics 
mature natural forest. In the fi rst year 
they clear their land by slashing and 
burning the vegeta� on; they then 
sow upland rice. A� er the rice harvest 
they plant coff ee, pepper and fruit 
trees, which grow to medium height 
and provide an income from about 
year fi ve. At the same � me they plant 
tall-growing � mber species, including 
the damar tree (Shorea javanica), a 
source of valuable resin that provides 
a steady fl ow of income over the long 
term. These trees reach maturity a� er 
about 15 years, when the forest canopy 
closes and the medium-height bushes 
and trees become unproduc� ve. The 
damar is tapped for its resin throughout 
its produc� ve life, then felled for � mber 
when this ends a� er around 70 years. 
Other � mber species may also be felled 
from � me to � me to meet cash needs or 
to create space for replan� ng, but the 
tree cover is never again destroyed in its 
en� rety. 

Mee� ng the challenge of reform

One of the central challenges facing 
Indonesia’s Forestry Department 
is to rethink the meaning—and 
hence the boundaries—of State 
Forest Land. At Independence in 
1946, the tenure system applied by 
Indonesia’s Dutch colonial masters 
to forest areas was adopted by the 
new na� onal government without 
adjustments to take community 
management into account. State 
Forest Land was, and s� ll is, defi ned 
as ‘forest located on lands where 
there are no ownership rights’. By 
this defi ni� on, far less land should 
be included in this category than the 
70% of Indonesia’s land area over 
which the department currently 
claims jurisdic� on. Much of this land 
is in fact agroforest, not forest. And 
it is lived in and used by millions of 
people, many of whose families have 
been there for genera� ons. 
The department has demonstrated 
its awareness of the injus� ces 

caused by the current tenure system. 
In 1998 it invited a number of NGOs 
to par� cipate in a working group 
whose purpose was to delineate 
‘community enclaves’ in State Forest 
zones— situa� ons similar to that of 
the Krui, in which management could 
be devolved to local ins� tu� ons. The 
NGOs are currently aiming to get 
large areas reclassifi ed on the basis 
that their original gaze�  ng as State 
Forest Land did not follow the proper 
procedures, which s� pulate that local 
communi� es must be informed. Other 
measures taken by the department 
include the issuing of guidelines for 
the resolu� on of confl icts over land 
use and the promulga� on of two 
further decrees. One of these decrees 
grants coopera� ves or community 
organisa� ons the right to manage 
forests and harvest forest products, 
and the other recognises the rights of 
tradi� onal forest user groups.

Introduction: the dammar agroforests of Krui

planta� ons—the system to which much 
primary forest is converted—typically 
contain less than 5%. Scien� sts have 
recorded the presence of a wide variety 
of mammals in the damar agroforests, 
including 17 species protected by 
Indonesian law. Densi� es of primate 
popula� ons (macaques, leaf monkeys, 
gibbons and siamang) observed in 
sample plots of damar agroforests are 
similar to those observed in natural 
forests, and at least 92 bird species have 
been iden� fi ed. Lastly, by regula� ng 
stream fl ow and controlling soil erosion, 
the Krui agroforests help to protect and 
sustain the produc� vity of cropping 
areas further downstream.
Economically, the defi ning characteris� c 
of the Krui system is its ability to deliver 
broad-based growth in which the poor 
can par� cipate. In the Krui agroforests, 
damar resin provides a regular monthly 
income that is supplemented by 
seasonal revenues from fruit trees such 
as duku and durian, while rice paddies 
provide the staple food. The diversity of 
this type of system, together with its low 
dependence on external inputs, creates 
an economic stability that is rare among 
poor socie� es. Studies conducted by 
ASB scien� sts in the late 1990s found 
that damar agroforests provided returns 
to labour that were more than double 
the average rural wage rate in Sumatra. 
But community-managed agroforests 
deliver more than just stable economic 
development; they also derive from and 
contribute to social cohesion, reducing 
the pressures that induce migra� on to 
urban or other rural areas. 

1. Environmental and economic 
benefi ts

Because it involves burning only once, 
the Krui system minimises smoke 
pollu� on, carbon emissions and hence 
global warming. The system also 
conserves precious biodiversity and 
wildlife. For example, sample plots in 
Krui agroforests contain approximately 
50% of the bird and plant species found 
in a similarly sized area of primary 
forest, whereas sample plots in oil palm 
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2. A community under threat 

In 1991 the Krui system came under 
threat as a direct consequence of 
Indonesian government policy. The 
Suharto government, which had a long 
history of appropria� ng tradi� onally 
managed land and re-alloca� ng it to 
public or private ownership, declared 
large areas of the Krui agroforests to 
be State Forest Land—a classifi ca� on 
that would allow logging followed by 
conversion to oil palm planta� ons. A 
forestry company was awarded the right 
to harvest an es� mated 3 million trees—
trees that had been planted by the local 
people.

The response was drama� c. The Krui 
stopped plan� ng damar and other tree 
species, saying that they would not 
resume un� l they were certain they 
would be able to reap the benefi ts 
of their work. From both within and 
beyond the Krui lands came a chorus 
of disapproval, as environmental 
campaigners learned that a system 
renowned worldwide as a model of 
sustainable forest management might be 
lost forever.

3. Ground-breaking reform

In 1998, the government issued a 
new decree reversing its posi� on. This 
decree, which declared the Krui system 
to be a unique form of forest use, 
recognised the legi� macy of community-
managed agroforests in Lampung 
Province and restored the rights of the 
Krui to harvest and market � mber and 
other products from the trees they 
plant. Responsibility for managing the 
forest resource was explicitly devolved 
to local people. 

The decree is a powerful instrument for 
restoring social jus� ce and promo� ng 
sustainable development. In the short 
term it benefi ts at least 7,000 families in 
the 32,000 hectares of reclassifi ed Krui 
lands. If this pilot scheme is successful, 
the principle of local management could 
be extended to benefi t hundreds of 
thousands of rural Indonesians in similar 
areas. Indonesian NGOs have iden� fi ed 
at least 50 other communi� es across 
the archipelago that have developed 
produc� on systems comparable to the 
Krui case and hence ripe for replica� on 
of this approach to reform. 

Although this groundbreaking reform 
had no precedent in Suharto’s autocra� c 
Indonesia, it did not arise out of 
nothing. It was carefully prepared 
through a process of dialogue and 
consensus-building that began soon 
a� er the 1991 threat to the Krui lands. 
A consor� um of research ins� tutes, 
NGOs, local government offi  ces and 
universi� es came together to study 
the Krui system and document its 
social and environmental benefi ts. By 
providing credible scien� fi c backing, 
the consor� um was able to support 
local communi� es in their eff orts to get 
themselves recognized by the central 
government, which had previously 
classifi ed their lands as ‘empty’. This 
process of ‘ge�  ng the Krui agroforests 
on the map’ was followed by a more 
intensive phase of representa� on and 
nego� a� on. The consor� um conveyed 
requests to the government from village 
leaders for dialogue on the status of 
their land, arranged fi eld visits for key 
government offi  cials and organised a 
workshop to present research results 
and discuss the tenure issue. Throughout 
these discussions, local people 
expressed—clearly and forcefully—their 
hope that they would be able to pass 
down the damar agroforests to their 
‘children’s children’. These ac� vi� es 
were reported in detail to the Minister 
for Forestry, who signed the decree 6 
months a� er the workshop.

In the vola� le poli� cal climate of the 
new Indonesia, the fi nal outcome of 
the reform process remains uncertain. 
The reformers could yet be thwarted 
by a powerful alliance of private sector 
interests and government offi  cials intent 
on expanding their personal fi efdoms. 
As the policy dialogue con� nues, 
researchers and decision-makers will 
keep a close eye on the Krui pilot 
scheme, looking to iden� fy the benefi ts 
and detect any unforeseen problems. 
What happens here has the poten� al 
to make or break Indonesia’s process of 
tenure reform.

Lessons learned and the 
potential for South-South 
exchange

Several lessons emerge from the Krui 
experience that may be of value to the
broader interna� onal community. 
First and foremost, reform is possible. 

The necessary point of departure is 
the recogni� on, now widespread in 
Indonesian government circles, that 
past policies have failed. Taking the fi rst 
steps along the path of reform requires 
poli� cal courage and leadership, but the 
benefi ts can quickly become evident, 
paving the way for further advances.
Second, tenure reform is more likely 
to occur when there is local pressure 
for change. Krui village leaders, local 
government offi  cials and na� onal NGOs 
were key players in the nego� a� ons that 
led to the 1998 decree. These groups 
were able to speak with convic� on on 
the merits of the Krui system, which had 
been documented through research—
another key ingredient for success (see 
below).

Third, the scien� fi c evidence collected 
was essen� al to legi� mise the Krui 
system in the eyes of professional 
foresters and to refute arguments by 
vested interests intent on taking the 
land. In the Krui case, biodiversity 
assessments, silvicultural studies and 
par� cipatory mapping played valuable 
roles in documen� ng the system’s 
environmental and social benefi ts. This 
scien� fi c backing not only lent credibility 
to the case presented by the community 
and its local supporters, but also 
strengthened the hand of reformers in 
central government.

Finally, strong local ins� tu� ons are 
essen� al if management is to be 
successfully devolved. In the Krui 
area—as in other areas where society 
remains cohesive—longstanding social 
networks, shared belief systems and 
associated rules and norms have evolved 
that enable the community to organise 
itself to take and implement decisions 
for the common good. Unlike migrants 
or more recently se� led popula� ons, 
communi� es like the Krui can draw on 
these deeply rooted local tradi� ons 
to help them deal with the inevitable 
confl icts that arise while managing the 
natural resource base.

Indonesia’s experience in reclassifying 
the Krui lands is relevant to other 
countries facing confl icts over land use 
in forested or formerly forested areas. 
Among them is Cameroon, where a 
long history of misunderstanding and 
confl ict between local popula� ons 
and successive governments has 
compromised the collec� ve and 
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common property nature of land in the 
forest. Whereas forestland in Cameroon 
has tradi
 onally belonged to clans 
or individual families in local village 
se�  ngs, a series of government laws 
have trived to transfer this communal 
form of land ownership into public or 
private hands. A host of cri
 cal issues 
surrounding this shi�  in Cameroon—
including confl ic
 ng interests related to 
logging and agro-industrial development, 
the safeguarding of protected areas 
from human encroachment, and the 
conserva
 on of natural resources—
all bear strong resemblance to the 
Indonesian case.

While the 32,000 hectares of Krui 
agroforest protected by government 
decree provide a powerful symbol, 
they represent only a frac
 on of 
the total land area dedicated to 
sustainable agroforestry in Indonesia. 
In Sumatra alone, approximately 
4 million hectares of various types 
of agroforests are managed by 
local people, without any outside 
assistance. 

Most extensive among these 
smallholder agroforests are the 
rubber-based systems, called ‘jungle 
rubber’ because of the wild woody 
species that grow among the rubber 
trees. An es
 mated 7 million people 
in Sumatra and Kalimantan make a 
living from the rubber agroforests that 
make up approximately 2.5 million 
hectares of these provinces. Overall, 
Indonesia’s agroforests produce at 
least 70% of the country’s rubber.

Clark, W.C., Tomich, T.P., van 
Noordwijk, M., Guston,  D., Catacutan, 
D., Dickson, N.M. and McNie, E. 
2011. Boundary work for sustainable 
development: natural resource 
management at the Consulta
 ve 
Group on Interna
 onal Agricultural 
Research (CGIAR). Proc. Nat. Acad. Sci., 

The costs of failing to recognise the 
tenure rights of local communi
 es 
are high. They are experienced in 
widening gaps between rich and poor, 
increased migra
 on, violent confl icts 
over land, high rates of deforesta
 on, 
loss of biodiversity, devasta
 on of 
soil and water resources, widespread 
smoke pollu
 on and increased global 
warming. If the environmental and 
social problems that plague the 
world’s humid lowland tropics are to 
be resolved, tenure reform is not an 
op
 onal extra but a vital necessity.

Beyond Krui: Smallholder rubber agroforests in Indonesia

Kusters, K., de Foresta, H., Ekadinata, 
A. and van Noordwijk, M., 2007. 
Towards solu
 ons for state vs. local 
community confl icts over forestland: 
the impact of formal recogni
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user rights in Krui, Sumatra, Indonesia. 
Human Ecology 35: 427-438
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The right balance of
regulation is elusive for
many tropical timbers.
Too little regulation and
rainforests fall to loggers
seeking valuable timber.
Too much regulation and
timber is wasted.
The issues are simpler for
timber from agroforestry
systems … and so is the
appropriate policy: free
trade for agroforestry
timber. The key to
success is a careful
approach that ensures the
right species are chosen
for deregulation.
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In preparation 
for replanting, 
rubber
wood burns in
Sumatra, 
Indonesia.
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HIGHLIGHTS

Deregulating 
agroforestry timber 
to fi ght poverty 
and protect the 
environment

Differentiating 
agroforestry 
species

Deregulation can 
work

Start simple, keep 
it clear

REMOVING restric� ons on the marke� ng of � mber from agroforestry systems in the 
humid tropics is one of those rare ‘win-win’ opportuni� es where the interests of the
environment coincide with those of development.

Deregulating 
agroforestry timber 
to fight poverty 
and protect the 
environmentnt
Timber trade policy such as export bans, taxes 
and marketing regulations are often used to 
protect natural forests. However, the policy 
measures aimed at protecting natural forests 
are also applied to agroforestry systems that 
are managed sustainably by small-scale farmers.  
The unintended result of  treating all timber 
alike—regardless of  its origin in forests or on 
farms—is that smallholders who plant and 
tend trees are unfairly penalised. They are 
effectively denied the opportunity to produce 
timber, a product that could provide them with 
a much-needed source of  income. ‘Free’ trade 
in agroforestry timber from the humid tropics 
would:

• Reduce poverty by raising the incomes of  
millions of  smallholders

• Help satisfy domestic and international 
demand for timber

• Shift the supply of  timber towards more 
sustainable sources

• Increase export earnings from timber and 
other agroforestry products

• Promote investments to rehabilitate degraded 
land and conserve vulnerable land

• Reduce smoke pollution and cut greenhouse 
gas emissions.

Key messages
1. Export bans, taxes marketing regulations and other 

controls on the timber trade that are imposed to 
protect natural forests are indiscriminate regulations 
that penalise smallholders.

2. There are also damaging environmental consequences 
of  such indiscriminate policies. Farmers who burn 
wood rather than sell it because of  the diffi culties of  
getting it to market contribute to smoke pollution and 
the release of  greenhouse gases into the atmosphere: 
problems that have reached alarming levels 
throughout the humid tropics.

3. Removing restrictions on the marketing of  timber 
from agroforestry systems in the humid tropics is an 
attractive policy option that can stimulate equitable 
economic growth while protecting the environment.

Implications
1. Agroforestry species need to be differentiated. 

Timber from agroforestry systems should not be 
confused with timber from tropical rainforests.

2. Trade relating to selected agroforestry timber species 
should be deregulated.

3. Barriers to marketing agroforestry timber should be 
removed.

4. Other policies and support facilities should also 
be improved, including enhancing infrastructure, 
marketing links and access to market information 
about timber prices and grades.

5. Investment should be made in training offi cials to 
distinguish between timber types to help enhance 
effective implementation of  reformed policies.
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Working with Indonesia’s forestry 
department, ASB identifi ed three 
categories of  species that could be 
deregulated.

•  Exotic species that don’t originate 
from the country’s natural forests. 
These species, such as rubber, which 
are widely grown but are few in 
number, can be differentiated from the 
many species that are exotic to some 
islands but native on others.

•  Indigenous species found almost 
entirely on farms. Farmers plant these 
mainly for their non-timber products 
but timber is a valuable by-product at 
the end of  the trees’ life. This class 
includes several common fruit trees, 
such as ‘duku’ (Lansium domesticum). 
Coconut (Cocos nucifera) is a special 
case: it is indigenous to Indonesia’s 
sandy coastal ecosystems but not its 
rainforests. Nevertheless, coconut 
wood is regulated in Indonesia as if  it 
were a natural forest species.

•  Indigenous pioneer species. These 
are fast-growing, light-loving species 
that specialise in fi lling gaps in the 
forest. Rare in mature natural forests, 
they are well suited to domestication.

ASB researchers identifi ed 30 species 
belonging to one or other of  these 
categories. These species could be 
deregulated immediately without harming 
natural forests. There were many other 
candidates for deregulation that merit 
further investigation.

Analysis of  this kind is essential to avoid 
policy mistakes that could accelerate 
logging in natural forests. The species list 
for Indonesia could not be applied in any 
other country. For example, Hevea is a 
forest tree in Brazil and an agroforestry 
species in Indonesia. However, the three 
categories could be used throughout the 
humid tropics for identifying the most 
obvious candidates for deregulation.

Deregulation can 
work 
The ASB team in Indonesia identifi ed 
three kinds of  barriers to trade in 
agroforestry timber. 

• Export taxes and quotas. Intended to 
promote domestic wood processing, 
these drive down the domestic price of  
timber and, in the case of  agroforestry 
species, reduce the incomes of  
smallholders.

• Royalties. In theory, royalties are 
applicable only to products from 
natural forests but in practice are 
applied to agroforestry products as 
well because of  confusion about the 
products’ origins.

• Complex bureaucratic procedures. 
Smallholders and local traders must 
follow these before they can harvest or 
market timber and other products.

Smallholders will seize the opportunities 
created by deregulation. In Mindanao 
in The Philippines, for example, the 
deregulation of  selected species led 
farmers to plant more trees. The 
Philippines deregulated after much of  its 
natural forest had already disappeared. 
For countries that still have large areas of  
forest, selective deregulation is a low-risk 
entry for improving smallholders’ incomes 
while encouraging better resources 
management.

Successful deregulation depends both 
on the broader policy context and on 
attention to detail. Because protection of  
rainforest has proven diffi cult throughout 
the tropics, timber trade reform will 

Making produce boxes from agroforestry 
 mber in Mindanao, the Philippines.

Differentiating agroforestry species

Rubber wood is a potentially valuable by-
product for the smallholders who produce 
roughly 70% of Indonesia’s natural rubber. 
While the country could be a major produc-
er of this attractive, pale-coloured timber, 
its output currently lags well behind that of 
other countries in the region.The reason is 
simple: most of Indonesia’s rubber wood 
goes up in soke. At present, smallholders 
clearing old rubber trees to make room for 
new ones
almost invariably burn the wood.
They are discouraged from selling it by a 
combination of export taxes,

local levies and red tape. In some areas, com-
panies wishing to buy rubber wood
face a nine-step administrative procedure for 
every purchase.
These trade restrictions carry high economic 
penalties. They prevent
smallholders from adding to their incomes by 
an amount that, according to
ASB estimates, would not only cover the costs 
of clearing land but also buy most
of the higher-yielding planting materials 
needed to raise incomes in the future.
On top of these economic penalties come the 
environmental costs. Every

year, burning rubber wood releases millions 
of tonnes of carbon dioxide.
Besides contributing to global warming, the 
fi res add greatly to smoke pollution, a
signifi cant regional problem. Quantifying the 
smoke produced by rubber trees
compared to other types of vegetation is dif-
fi cult, but a study in lowland Sumatra
showed that most slash-and-burn by small-
holders is to clear old rubber and
other planted trees, not to convert natural 
forest.

Money up in smoke:The fate of rubber wood in Indonesia
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require institutional strengthening at key 
points along the marketing chain to curtail 
illegal sales from conservation forests.  

Governments can reinforce the benefi ts 
of  deregulation by combining it with 
other positive measures to promote 
market access for smallholders, including 
improving infrastructure, marketing links 
and access to information about timber 
prices and grades.

Start simple, keep it 
clear
It is vital to ensure the right agroforestry 
timber species are chosen for deregulation, 
such as ‘pure’ agroforestry species that are 
not found in a particular country’s natural 
forests and the timber of  which is easily 
distinguished from natural forest species.

Investment in training offi cials to 
distinguish between timber types 
will usually be needed for effective 
implementation. Fortunately, the colour, 
grain and other characteristics of  timber 
from old growth tropical hardwoods 

Bolaina logs ready for market in the Peruvian Amazon.

T
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In the Peruvian Amazon, private and public 

interests are joining in the creation of a 

lucrative and sustainable scheme involving 

the production, processing and environmen-

tal certifi cation of the indigenous pioneer

timber species ‘bolaina blanca’ (Gua-

zuma crinita) and ‘capirona’ (Calycophyl-

lum spruceanum). The two species were 

selected for domestication by the farmers 

themselves, who have been organised into 

seed selection and exchange networks with 

the intention of improving productivity while 

maintaining genetic diversity.

The project, which is in its preliminary phase, 

will expand market options through production 

contracts with smallholders in a region of rapid 

resource degradation and poor market links. 

The ultimate success of this project—and of 

innovative, sustainable projects like it—will be 

determined to a great extent by open access 

to the market and freedom from unnecessary 

regulation.

The ASB team in Indonesia identified three 

kinds of barriers to trade in agroforestry timber. 

First are export taxes and quotas: intended to 

promote domestic wood processing, these drive 

down the domestic price of timber and hence, 

in the case of agroforestry species, reduce the 

incomes of smallholders. Second are royalties, 

which in theory are applicable only to products 

from natural forests but in practice are applied 

to agroforestry products as well because of 

confusion about the products’ origin. Third are 

complex bureaucratic procedures that small-

holders and local traders must follow before 

they can harvest or market timber and other 

agroforestry products.

Similar barriers to trade are at work in many 

other countries in the humid tropics. As a result, 

farmers are discouraged from planting trees.

Barriers to marketing agroforestry timber
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makes it relatively easy to tell them apart 
from most agroforestry species. Inspection 
of  these characteristics can be carried out at 
any point in the marketing chain, a feature 
that strengthens accountability.

Differentiation can be complicated if  species 
are deregulated that grow in natural forests 
and are planted on farms: it will often be 
impossible to differentiate between legally 
and illegally harvested timber unless other 
controls are established. These species 
are best left out of  the fi rst round of  
deregulation. After dealing with obvious 
choices, species are dealt with case by case. 
Reforming regulation of  some of  these 

species, even if  their long-term 
future is at risk in the wild, would 
likely encourage smallholders to 
grow them on farm. 

Other ways of  distinguishing 
agroforestry timber can also be 
tested, although they are seldom as 
satisfactory as visual observation: 

1) Require a certifi cate of  
origin for transport of  
timber and other products, 
which eliminates the need 
for enforcers to understand 
species. But it can also be 

open to corruption because 
the certifi cates depend on 
offi cials at the point of  origin, 
which are typically isolated, 
unscrutinized sites. Once 
timber moves it is diffi cult to 
detect bogus documents. 

2)  Regulate trade in large logs 
while allowing free trade in 
smaller ones because most 
logs from natural forests are 
of  a size rarely attained in 
agroforests.
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Beware of misleading
generalisations that cloud
the debate about smoke.
Most fi res in the humid
tropics are not wildfi res
and do not occur in
primary forests. Nor are
smallholders the only, or
even the main, group
responsible for them. In
the search for solutions,
policymakers need to
penetrate the haze of
misconceptions to
understand the causes of
the smoke problem at the
ground level.

IC
R

A
F

A farmer tills 
land
as crop residue 
burns
in the back-
ground.
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HIGHLIGHTS

Causes of fi res can 
be associated with 
both wildfi res and 
anthropogenic causes

Various conditions 
determine the types 
of fi res which include 
land types, weather 
conditions and 
complexities of the 
anthropogenic factors

Recommendations for 

donors:

SMOKE POLLUTION is a serious public health problem and disrupts livelihoods
in large areas of the humid tropics.

Summary
Fire-induced smoke in tropical areas  
is recognised as hazard aff ec� ng not 
only at na� onal scale but regional as 
well. Biophysical factors such as peat 
environment and weather condi� ons 
are known to worsen the intensity 
and spreading of fi res hence smoke. 
Despite the uncontrolled natural factors, 
understanding the anthropogenic causes 
of fi re occurrences is crucial to combat 
or manage the fi res. Major causes of 
fi res involve complex and intertwining 
interac� ons between small scale and large 
scale land clearings.  Controlled fi re within 
the context of sustainable smallholder 
land management has shown to serve as a 
cost-eff ec� ve means of land clearing which 
combats smoke problems in the tropical 
Asia. 

Key fi ndings:
• Causes of fi res can be associated with 

both wildfi res and anthropogenic causes

• Various condi� ons determine the types 

of  fi res which include land types , 
weather condi� ons and complexi� es of  
the anthropogenic  condi� ons

• There are alterna� ves for land clearings 
other than fi res, but regulated fi res can 
be a legi� mate cost-eff ec� ve op� on as 
part of smallholder farming prac� ce 

Implica� ons

• Breaking the myths and obtaining be� er 
understanding on the  underlying causes 
of fi res help  fi nd the right means to 
combat the occurrences of fi res and to 
reduce the smoke hazards

• Smallholder land use prac� ces such 
as agroforestry systems are among 
those that apply controlled fi res in land 
clearing and hence producing less smoke 
compared to large scale prac� ces 

• Improved policy and legal framework, 
including on land tenure and � mber 
prices to support smallholder land use 
prac� ces are key in ensuring controlled 
fi re for land clearings

REDUCING SMOKE POLLUTION FROM TROPICAL FIRES
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Smoke hazard has caused problems 
in diff erent parts of the world due 
fi re occurrences in the tropics. Smoke 
pollu� on aff ects many aspects of life 
ranging from reduced visibility, disturbed 
road and air traffi  c, collisions at sea and 
other casual� es. Longer term eff ects 
are also felt in health, na� onal/regional 
economy, biodiversity and possibly 
global warming through the carbon 
dioxide emissions. The problems are 
not confi ned to specifi c regions but may 
take place in diff erent tropical areas of 
Southeast Asia, Amazon and Africa’s 
humid tropics.

Causes of fi res can be 
associated with both 
wildfi res and anthropogenic 
causes
Despite the occurrences of wildfi res, 
the vast majority of fi res in the humid 
tropics are started deliberately, because 
slashing and burning vegeta� on is the 
most cost-eff ec� ve way of clearing 
land prac� ced by smallholders as well 
as large scale operators. Studies of the 
1997 smoke pollu� on episode showed 
that approximately two-thirds of fi res 
in thousands of hectares in Sumatra, 
Indonesia, were due to the opening of 
oil palm planta� ons and other large-
scale estates. Fire, hence, primarily 
aff ects regrowth forest as well as swamp 
vegeta� on, while primary forest suff ered 
rela� vely less.

Various condi	 ons 
determine the types of 
fi res which include land 
types, weather condi	 ons 
and complexi	 es of the 
anthropogenic factors
Fires occurring in peat soils and peat 
swamp forest, can occur longer and 
produce far more smoke per unit 
area than other fi res. In Indonesia’s 
1997 fi res, for example, peat fi res are 
considered the ‘dir� est’ fi res since these 
lands accounted for less than one-third 
of the total area burned but the smoke 
contributed over two-thirds of the 
carbon dioxide and par� culate ma� er 
that formed the haze. 

Severe drought, e.g. during El Niño 
years in Southeast Asia and parts of 
Amazon, worsens the smoke pollu� on 
caused by the fi res. The droughts create 
ideal condi� ons for clearing land, 
concentra� ng a process that would 
otherwise have happened over several 
years.

Evidence in Sumatra and Kalimantan 
shows that fi re is also used as a ’weapon’ 
in confl icts over lands and resources 
between large scale land use operators 
and small holder farmers with lack of 
secure land tenure. Large scale operators 
o� en use fi res to drive away local 
farmers who might have occupied the 

area with small holder farming ac� vi� es. 
In return, the same weapon may also be 
used by the smallholders to take revenge 
by se�  ng fi res in the planta� ons 
established. 

There are alterna� ves for land clearings 
other than fi res, but regulated fi res can 
be a legi� mate cost-eff ec� ve op� on as 
part of smallholder farming prac� ce 

Op� ons of no-burn land clearings 
do exist but none off ers a quick fi x. 
Biological methods may accelerate 
vegeta� on decomposi� on and machines 
can chop biomass, but they are 
considered as expensive methods for 
individual farmer and incen� ves are 
needed to reinforce the applica� ons.

Fire management by farmers can be a 
promising op� on compared to other 
technical op� ons. Such rules include 
� me frame for burning during a year, 
no� fi ca� on to others when burning and 
se�  ng up  compensa� on for damages in 
neighboring lands. However, such local 
regula� ons are diffi  cult to apply in areas 
plagued by confl icts over land. 

Eff ec� ve eff orts in comba� ng smoke 
problem should be through policies that 
reinforce and support the sustainable 
management of land by smallholders, 
thereby reducing confl icts over land 
that lead to arson. Community-based 
management of forests and smallholder 
agroforestry systems are sustainable 
alterna� ves that can improve the 
livelihoods of millions of poor local 
people while contribu� ng to economic 
growth. Trade policy to ensure good 
prices of � mber from trees grown 
sustainably in agroforestry systems can 
contribute to reducing smoke problem, 
as farmers are willing to sell the � mber 
harvested instead of burning it. 

Ul� mately, comba� ng smoke problems 
require accountability and legal 
framework. The law might need to 
be applied at large-scale landowners 
fi rst, because large-scale landowners 
are fewer in number and tend to burn 
larger areas, hence substan� al areas 
covered. In line with legal reinforcement, 
withholding burning permits during long 
droughts and in El Niño years could also 
be developed as an eff ec� ve control 
measure for large-scale operators.

Fire as a tool

Slash-and-burn is an a� rac� ve land 
learing technique for smallholders 
and large companies alike because 
it is cheap and easy—and eff ec� ve. 
In addi� on to elimina� ng debris, 
burning retards weeds, reduces 
other crop pest and disease 
problems, loosens the soil to make 
plan� ng easier and provides ash 
that acts as fer� liser. Research 
in Sumatra has shown that as 
long as fi res are kept to low to 
medium intensity, urning increases 
availability of phosphorus, which is 
o� en the limi� ng plant nutrient in 
tropical soils. Burning can even be 
environmentally superior to some 
other land-clearing methods.

For example, bulldozers cause soil 
compac� on and increase the risk of 
erosion.

Smoke is, then, a serious environmental 
hazard with high costs both regionally 
and globally. But focusing on the smoke 
and its eff ects during crises will not 
solve the problem—and indeed can 
divert a� en� on from its real causes. 
Pu�  ng out the fi res behind the smoke 
will require a be� er understanding 
of the biophysical, social and poli� cal 
factors that make people light them in 
the fi rst place—factors that o� en are 
misrepresented by governments and the 
media.
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Recommendati ons for 
donors:
• Support a parti al ban on burning of 

peat soils and peat swamp areas. This 
is a sensible opti on because of the 
higher amounts of smoke emitt ed 
by these areas. But even parti al bans 
that takes place in relati vely smaller 
areas require an e� ecti ve surveillance 
and enforcement system.

• Emergency donati ons during crises 
including fi re fi ghti ng e� orts miss the 
points, since tropical fi res are mostly 
intenti onal. Excepti on is for fi res on 
peat soils and in swamp areas where 

emergency technical assistance 
can be crucial in suppressing these 
extraordinarily persistent fi res and 
can pay big dividends in averti ng 
smoke polluti on.

• Promote access to informati on. 
During a smoke emergency, the 
highest returns are likely to come 
from e� orts to publicise who is 
burning. Because of its ability to 
carry remarkably revealing satellite 
images, the worldwide web is 

a powerful tool for naming and 
shaming the worst o� enders. Support 
to make such informati on available 
locally, nati onally and internati onally 
can have big benefi ts for litt le cost.
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The worldwide web as a tool for ac-
countability through public awareness

Fires occur every year in the tropics, accompa-
nied by smoke problems in varying degrees. But 
the 1997/98 Indonesian smoke episode received 
far more a� en� on than previous events of this 
kind, due largely to
the enormous infl uence of the worldwide web. 
Government agencies, non-government
organisa� ons (NGOs), bilateral and mul� lateral 
donor agencies and research programmes in 
Indonesia and elsewhere all posted informa� on 
on the web daily.

NASA’s ‘Earth Observatory’website shows smoke from  fi res (indicated by red squares) 
over part of Sumatra early in 2002.

Source:h� p://eob.gsfc.nasa.gov/NaturalHazards/natural_hazards_v2.php3?img_

This brief was developed with contribu� ons from Achmad M. 
Fagi of AARD; Daniel Murdiyarso of Bogor Agricultural University; 
Samuel Oliveira and Judson Valen� m of Embrapa; Carlos Cas� lla of 
Universidad del Pacifi co, Colombia; Rona Dennis and Luca Tacconi of 
CIFOR; Erick Fernandes and Quirine Ke� erings of Cornell University; 
Jessa Lewis, Debra Lodoen, Suyanto, Thomas Tomich, Meine 
van Noordwijk and Lou Verchot of ICRAF; Hubert de Foresta and 
Genevieve Michon of IRD; Stewart Maginnis, Peter Moore and Jeff  
Sayer of IUCN/WWF; Fred Stolle of Universite Catholique Louvain-
la-Neuve, Belgium; and Charles Dull and Alex Moad of USDA Forest 
Service.

ASB Policybriefs is published by the Alterna� ves to Slash-and-Burn (ASB) Programme. The series aims to deliver relevant, concise reading
to key people whose decisions will make a diff erence to poverty reduc� on and environmental protec� on in the humid tropics.

Contact us at:
ASB Programme, ICRAF
P.O. Box 30677, Nairobi, Kenya
Tel: +254 20 524114/524000 or + 1 650 833 6645
Fax: +254 20 524001 or + 1 650 833 6646
Website: h� p://www.asb.cgiar.org
E-mail: asb@cgiar.org
Please send us the name and address of any of your
colleagues whom you feel should be added to our
mailing list.Please send us the name and address of any 
of your colleagues whom you feel should be added
to our mailing list.

Series Editor: Thomas Tomich • Associate Editor: Jessa Lewis • Writer: Simon Chater, Green Ink Ltd • Design: Conrad Mudibo

For more informa� on:

Applegate, G, Chokkalingam, U and Suyanto 
(2001).T he Underlying Causes and Impacts 
ofFires in South-east Asia: Final Report.
CIFOR Jakarta, Indonesia.

Byron, N.Manag ing smoke: Bridging 
the gap between policy and research. 
Agriculture, Ecosystems and 
Environment(forthcoming). Glover, D and 
Jessup, T (eds) (1999).Indonesia’ s fi res and 
haze: The cost of catastrophe.ISAS/IDRC 
Report.

Hoare, P.T he process for community and 
government coopera� on to reduce the 
forest fi re and smoke problem. Agriculture, 
Ecosystems and Environment (forthcoming). 

Ke� erings, QM, Tri Wibowo, T, van 
Noordwijk, M and Penot, E (1999).F armers’ 
perspec� ves on slash-and-burn as a land 
clearing method for small-scale rubber 

producers in Sepunggur, Jambi Province, 
Sumatra, Indonesia. Forest Ecology and 
Management120: 158-169.

Murdiyarso, D, Lebel, L, Gin� ngs, 
AN, Tampubolon, SMH, Heil, A, and 
Wasson, M.P olicy responses to complex 
environmental problems: insights from a 
science-policy ac� vity on transboundary 
haze from vegeta� on fi res in Southeast 
Asia. Agriculture, Ecosystems and 
Environment (forthcoming).

Reinhardt, T, O� mar, R, and Cas� lla, C 
(2001). Smoke impacts from agricultural 
burning in a rural Brazilian town. Journal 
of the Air and Waste Management 
Associa� on 51: 443-450.

Stolle, F and Tomich, T (1999).T he 1997-
1998 fi re event in Indonesia. Nature and 
Resources35 (3): 22-30.

Murdiyarso, D, Stolle, F, and van 
Noordwijk, M (1998).Indonesia’ s 
fi res: Smoke as a problem, smoke as a 
symptom. Agroforestry Today 10 (1): 4-7.

Related ar� cles on Indonesia’s smoke 
problem and poten� al solu� ons 
are available on the CIFOR website 
at,  h� p://www.cifor.cgiar.org/news/
fi reproblem.htm

 h� p://www.cifor.cgiar.org/fi reproject/ 
index.htm  and h� p://www.cifor.cgiar.
org/ news/fi re.htm, and on the IUCN/
WWF Project Firefi ght SEAsia website at 
h� p://www.pff sea.com.

CGIAR



80

Partnership in the tropical forest margins 



81

Compilation of ASB Policy Briefs

The ASB matrix:
lining up the facts
Faced with such questions, policy makers
need accurate, objective information on
which to base their inevitably controversial
decisions. To help them weigh up the
difficult choices they must make, ASB
researchers have developed a new tool
known as the ASB matrix (see figure
below).

In the ASB matrix, natural forest and the
land-use systems that replace it are scored
against different criteria reflecting the
objectives of different interest groups.
To enable results to be compared across
locations, the systems specific to each are
grouped according to broad categories,
ranging from agroforests to grasslands and
pastures.

The criteria may be fine-tuned for specific
locations, but the matrix always comprises
indicators for: 
• Two major global environmental

concerns: carbon storage and biodiversity
• Agronomic sustainability, assessed

according to a range of soil
characteristics, including trends in
nutrients and organic matter over time

• Policy objectives: economic growth and
employment opportunities

• Smallholders’ concerns: their workload,
returns to their labour, food security for  

2
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their family, and start-up costs of new
systems or techniques

• Policy and institutional barriers to
adoption by smallholders, including
the availability of credit, markets and
improved technology.

Over the past 8 years, ASB researchers
have filled in this matrix for representative
benchmark sites dotted across the humid
tropics (see ASB Policybrief 1). The social,
political and economic factors at work at
these sites vary greatly, as also does their
current resource endowment: from the
densely populated lowlands of the
Indonesian island of Sumatra, through a
region of varying population density and
access to markets south of Yaoundé in
Cameroon, to the remote forests of Acre
State in the far west of the Brazilian
Amazon, where settlement by small-scale
farmers is relatively recent and forest is
still plentiful. 

At each site, ASB researchers have
evaluated land-use systems both as they
are currently practised and in the
alternative forms that could be possible
through policy, institutional and
technological innovations. A key question
addressed was whether the intensification
of land use through technological
innovation could reduce both poverty
and deforestation.

Understanding
the tradeoffs
The matrix allows researchers, policymak-
ers, environmentalists and others to identi-
fy and discuss tradeoffs among the various
objectives of different interest groups. 

The studies in Indonesia and Cameroon
have revealed the feasibility of a ‘middle path’
of development involving smallholder
agroforests and community forest
management for timber and other products.
Such a path could deliver an attractive
balance between environmental benefits and
equitable economic growth. ‘Could’ is the
operative word, however, since whether or
not this balance is struck in practice will
depend on the ability of these countries to
deliver the necessary policy and institutional
innovations (see ASB Policybriefs 2 and 3).

Take the examples of Sumatran rubber
agroforests and their cocoa and fruit
counterparts in Cameroon.  These systems
offer levels of biodiversity which, though
not as high as those found in natural forest,
are nevertheless far higher than those in
monocrop tree plantations or annual
cropping systems. Like any tree-based
system, they also offer substantial levels of
carbon storage. Crucially, technological
innovations have the potential to increase
the yields of the key commodities in these
systems, thereby raising farmers’ incomes
substantially, to levels that either

ASB Summary Matrix: Forest Margins of Sumatra
Global Agronomic National Adoptability

Land-use environment sustainability policymakers’ concerns by smallholders

Plot-level Potential Production

Carbon production profitability incentives

sequestration Biodiversity sustainability (at social prices) Employment (at private prices)

Aboveground, Aboveground, Returns to Average labour Returns to labour

TIme-averaged Plant species/ land input (US$/day)

Description (tonnes/ha) standard plot Overall rating (US$/ha) (days/ha/yr)

Natural forest 306 120 1 0 0 0

Community- 136 100 1 11 0.2 4.77

based forest

management

Commercial logging 93 90 0.5 1080 31 0.78

Rubber agroforest 89 90 0.5 506 111 2.86

Oil palm monoculture 54 25 0.5 1653 108 4.74

Upland rice/bush 7 45 0.5 (117) 25 1.23

fallow rotation

Continuous cassava 2 15 0 28 98 1.78

degrading to Imperata

TP Tomich
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outperform or at least compete well with
virtually all other systems. However, to
realise this potential, it will be vital to find
ways of delivering improved planting
material—the key input needed. 

The Brazilian Amazon, in contrast,
presents much starker tradeoffs between
global environmental benefits and the
returns to smallholders’ labour. Here the
most commonly practised pasture–
livestock system, which occupies the vast
majority of converted forest land, is
profitable for smallholders but entails
huge carbon emissions and biodiversity
loss. Systems that are preferable to this
one from an environmental point of view,
such as coffee combined with bandarra
(a fast-growing timber tree), can pay
better, but have prohibitively high start-up
costs and labour requirements and are
riskier for farmers. An alternative
pasture–livestock system, in which farmers
are expressing interest, offers even higher
returns to land and labour but only
slightly improves biodiversity and carbon
storage (see below). In other words, the
land use alternatives that are attractive
privately are at odds with global
environmental interests. Only a radical
overhaul of the incentives facing land
users—including smallholders—could
change things.    

Just how radical would the overhaul have
to be? Very radical—even for a small
effect—according to ASB research.
Consider the gathering of wild Brazil
nuts, one of the most environmentally
benign uses of the Amazon’s forests.
At current prices offered to smallholders,
Brazil nut harvesting pays well below the
going rate for wage labour. To persuade
smallholders merely to slow the pace of
deforestation, the price of nuts would
have to rise more than fourfold (see box). 

Research by ASB scientists of the
Empresa Brasileira de Pesquisa
Agropecuária (Embrapa) on the pasture–
livestock system in the western Amazon of
Brazil shows that, with a combination of
legumes to enrich pastures and solar-
powered electric fences to control the
pattern of grazing by their cattle,
smallholders could double milk
production per cow and triple the
carrying capacity of their land, bringing a
marked increase in profitability. And since
this pasture system is sustainable without
annual burning to control weeds, seasonal
smoke pollution would be reduced
(see ASB Policybrief 4).    

So why haven’t these practices been
adopted widely already? First, the vast
majority of smallholders cannot get
access to the necessary credit, seeds or
hired labour and are too far from markets
to be able to sell the increased milk
supplies. Second, aiming for these
higher profits entails increased risk,
in part because of the higher initial
investment costs. But even if these
barriers were eliminated, widespread
adoption of such improvements would
likely increase—not decrease—the
pressure on neighbouring forests.
The reason is that the greater profitability
of the improved system would make the
agricultural frontier more attractive to
new settlers.  Thus, under the present
mix of policies and institutions, and the
incentives they create, the forests in
Brazil’s western Amazon will continue
to fall whether the smallholder succeeds
or fails.  

The balancing act
Based on these results, what can be done to
balance the objectives of forest conservation
and poverty reduction in these tricky
settings?  

Some assert the best opportunities for
meeting both objectives lie in the harvest
of various products from community-
managed forests.  In practice, such
extensive systems require low population
densities plus effective mechanisms for
keeping other groups out if they are to
prove sustainable.  

Where forests are converted, agroforests
often represent the ‘next best’ option for
conserving biodiversity and storing carbon,
while also providing attractive livelihood
opportunities for smallholders. However,
for both economic and ecological reasons,
no single land use system should
predominate at the expense of all others.
Mixes of land uses increase biodiversity
at a landscape level, if not within individual
systems, and also can enhance economic

Settlers in Brazil’s Acre State clear

forest gradually over the years,

with pasture for cattle becoming

the dominant land use (see ASB

Voices 3). In addition, around 50%

of farm families harvest nuts from

the part of their farms that

remains forested.

Using a specially developed

bioeconomic model, ASB

researchers explored how labour,

capital and land would be

allocated to different on-farm

activities over a 25-year period

under different price and market

scenarios. When they applied the

model to Brazil nuts, the

researchers found that doubling

the farmgate price of nuts would

not decrease and might even

increase the rate of deforestation,

because farmers probably would

re-invest the extra cash they

earned in clearing forest faster.

This would be a sensible response

from the farmers’ perspective

because, even at the higher price,

cattle production would remain by

far the more profitable activity.

Only in the unlikely event that

prices quadrupled over their

current level might the rate of

deforestation slow—and even

then the braking effect would be

slight and the modest saving in

forest would probably be

short-lived.

The researchers concluded that

subsidising the price of Brazil nuts

would not by itself be an effective

policy measure for conserving

forests.

The Brazil nut case
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The main point for policy makers is
that, without tangible incentives linked
to the supply of global environmental
benefits, people will continue to cut
down tropical rainforests. Results from
ASB research at all the benchmark sites
show that it is futile to attempt to
conserve forests in developing countries
without addressing the needs of poor
local people. But how can the
necessary incentives to conserve be put
in place?  Only a limited number of
policy instruments have so far been
tried and there is still much to learn
about what does and does not work.

Part of the answer lies in the developing
countries themselves, where such
measures as securing land tenure and
use rights can be taken. But should
these countries have to shoulder the
entire financial burden of forest
conservation when all face urgent
development imperatives, such as
educating and vaccinating rural children?

The bottom line is that, if the
international community wants the
global benefits of rainforest
preservation, it is going to have to
stump up some of the costs.

and ecological resilience. A mixed
‘landscape mosaic’ represents an
especially attractive option in cases such
as Brazil, where no single system offers
a reasonable compromise between
different objectives. 

Where productivity of the natural
resource base has already sunk to very
low levels, concentrating development
efforts on the simultaneous
environmental and economic restoration
of degraded landscapes is an option that
is well worth exploring.

The precise mix of interventions
needed—hence the benefits and costs of
restoration—varies from place to place.
In Cameroon, improved cocoa and fruit
tree systems could be a win–win
proposition in place of unsustainably
short fallow rotations. In Indonesia,
millions of hectares of Imperata
grasslands are the obvious starting point.

The direction of change in land-use
systems determines the environmental

consequences. For example, if farmers
replace unsustainable cassava production
with an improved rubber agroforest,
they help restore habitats and carbon
stocks. But if such a system replaces
natural forest, the environment loses. 

Intensification of land use through
technological change is a two-edged
sword. It has great potential to increase
the productivity and sustainability of
existing forest-derived systems, thereby
raising incomes. By the same token,
however, these higher incomes attract
more landless people to the agricultural
frontier in search of a better living.
Therefore, technological innovation to
intensify land use will not be enough to
stop deforestation. Indeed, it often will
accelerate it. If both objectives are to be
met, policy measures intended to
encourage intensification will need to
be accompanied by measures to protect
those forest areas that harbour globally
significant biodiversity.
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Shifting cultivation for
subsistence food produc-
tion is seldom the main 
cause of  tropical defores-
tation.
Other forms of agricultural 
expansion—practised by
smallholders and large
landowners alike—
tend to be much more
important. But the most 
signifi cant determinant of 
all is how these land uses
interact with and are
affected by macroeco-
nomic forces,
access to markets and
a host of other policy
and institutional
factors.

T
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Roads are key
factors for
integration and
market expansion
for livestock and
other products,
making forest
conversion more
profi table.
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HIGHLIGHTS

Examining the  
evidence

The roots of the 
problem

No quick fi  x

DEFORESTATION has no single cause but is the outcome of a web of factors whose mix varies 
greatly in  me and space. Understanding which factors are at work in a given situa on is a 
crucial fi rst step if policymakers are to intervene successfully to curb deforesta on.

Forces Driving Tropical Deforestation
Lead:
DEFORESTATION has no single cause but is the outcome of a web of factors whose 
mix varies greatly in time and space. Understanding which factors are at work in a 
given situation is a crucial first step if policymakers are to intervene successfully to curb 
deforestation.  

Key Messages:
• Deforestation has proximate and 

underlying causes. Understanding the 
driving forces requires that both types 
of  causes are analysed, emphasizing 
the links that lead from the underlying 
causes – such as demographic trends, 
global trade and others – to the 
proximate causes. 

• Smallholder slash and burn agriculture 
is not as important as previously 
considered. Broad scale commercial 
agriculture and cattle ranching have 
been shown to be more important. 

• Institutional factors such as 
government policy and enforcement 
deserve more attention…

Key Recommendations
• Single or “silver bullet” approaches 

to reducing deforestation are unlikely 
to be effective. Due to the complexity 
of  deforestation, comprehensive 
approaches are much more likely to 
address the multiplicity of  factors that 
require attention. 

• Efforts to reduce deforestation should 
consider how the mix of  policies, 
programs and interventions work 
in tandem on both underlying and 
proximate causes of  deforestation. 
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Examining the evidence
People are confused about the causes of  
tropical deforestation. Many studies of  
deforestation have been too simplistic, 
coming up with a single issue, such as 
population growth, as ‘the explanation’. 
Attempts to gain a comprehensive 
picture by evaluating and comparing 
evidence from a large set of  locations 
have been rare. And there has been no 
logical way of  classifying the causes for 
the purposes of  analysis. 

An important  review has gone a 
long way towards overcoming these 
limitations. Helmut Geist and Eric 

Lambin (2002) examined and compared 
the factors at work in 152 cases of  
tropical deforestation in Africa, Asia and 
Latin America.

 The authors base their analysis on a 
distinction between the proximate causes 
of  deforestation – human activities 
on the ground at local level – and the 
larger underlying causes or driving 
forces that explain these activities. This 
is an advance on previous thinking 
because it recognizes that the people in 
the front line of  deforestation – those 
wielding the chain-saws or driving the 

bulldozers -- do not make their decisions 
in a vacuum but are strongly infl uenced 
by macroeconomic and social factors 
operating at the regional, national, or 
global level – factors over which they 
have little control. 

Using this distinction, Geist and Lambin 
propose an analytical framework in 
which four broad clusters of  proximate 
causes -- agricultural expansion, wood 
extraction, infrastructure development 
and ‘other’ – are linked to fi ve clusters 
of  underlying causes -- demographic, 

economic, technological, policy and 
institutional, and cultural. In each 
case, the clusters are subdivided to 
be more specifi c. For example, their 
agricultural expansion cluster is 
divided into permanent cultivation, 
shifting cultivation, cattle ranching or 
colonization. 

A mix of  causes is normally at work 
when deforestation occurs. The 
review goes on to identify what it calls 
‘causal synergies’ – associations of  
proximate and underlying causes that 
help to explain complex processes of  

A framework for understanding deforestation: five broad clusters of driving forces lie behind the multiple proximate causes.  Source: Geist and 

deforestation more accurately than 
previous ‘single-factor’ explanations. 

The roots of the problem 
The review by Geist and Lambin tells 
us much about the complicated causes 
of  tropical deforestation. Its general 
fi ndings are in line with those of  the 
location-specifi c studies conducted by 
ASB and its partners in the Western 
Amazon, the Congo Basin and 
Southeast Asia (see boxes pp. …and 

One important fi nding is that shifting 
cultivation of  foodcrops by smallholders 

for subsistence purposes, so often 
thought to be a major cause, is in most 
cases a relatively minor contributor. 
Depending on the region, other forms 
of  agricultural expansion, such as 
permanent cropping or cattle ranching, 
appear equally or more signifi cant. 

Far more important than identifying any 
single proximate cause of  deforestation 
is understanding the relationship 
between these causes and the underlying 
macroeconomic forces that create the 
incentives to which individuals respond. 
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development planning or paid for by 
logging companies or other private 
sources, new roads open up forest areas 
for logging and for the expansion of  
agriculture. New migrants colonise 
roadsides and roads enable them to 
obtain inputs and deliver their produce 
to markets at lower cost. By linking 
forested areas to the broader economy, 
roads heighten the sensitivity of  these 
areas to changes in macroeconomic 
conditions, whether these occur as 
short-term shocks or long-term trends. 

Cameroon is the only ASB case study 
country in which shifting cultivation 
of  foodcrops for subsistence appears 
as a dominant proximate cause 
of  deforestation. Yet even here, 
macroeconomic policies and economic 
trends are intimately linked to the 
direction of  change. Cameroon provides 
a textbook case of  how economic 
signals alter the attractiveness of  
different cropping systems to small-

scale farmers, with 
major implications for 
deforestation rates.

The Cameroon case 
reveals how some of  the 
effects of  macroeconomic 
forces are expressed 
through the responses 
of  thousands of  small-
scale farmers. But it also 
shows how these forces 
can affect the pace and 
location of  deforestation, 
rather than whether or 
not it happens at all. In 
other words, changes 
in macroeconomic 
conditions may merely 
replace one proximate 
cause of  deforestation by 
another. 

Pressures on the forest exerted by 
smallholders may be temporarily 
reduced in times of  rapid economic 
growth, when poor rural people migrate 
to the cities. But such growth also 
contributes to the wealth that enables 
urban capitalists to invest in agriculture 
– adding pressure from a growing class 
of  absentee commercial farmers or 
plantation owners. In Indonesia, decades 
of  economic growth, exploitation of  
natural resource wealth, and subsidized 
loans culminated in a boom during 
the early to mid-1990s and created 
a powerful class of  large-scale land 
operators whose interests clashed 
with those of  smallholders. The 1997 
collapse of  Indonesia’s currency made 
conversion of  forest land to production 
of  export treecrops such as oil palm, 
rubber, cocoa and coffee even more 
attractive.  

Added to the complex 
set of  macroeconomic 
forces in any given region 
are a host of  institutional, 
technological and other 
policy-related factors that 
combine with broad social 
and economic trends to 
affect deforestation rates. 
This category includes 
regional land use plans and 
development programs, 
colonization schemes, 
agricultural subsidies and 
land tenure problems. 
The latter is particularly 
important when land 
becomes scarce, as in the 
Sumatran case. 

These macroeconomic forces often 
are perceived as shocks that destabilize 
the lives of  poor people – for example, 
a sudden currency devaluation that 
alters the relative prices of  cash 
crops and foodcrops, or a massive 
increase in urban unemployment, 
triggering reverse migration into the 
countryside. However, these short to 
medium-term shocks or cycles merely 
punctuate the longer-term social and 
economic trends that bring about more 
gradual changes in the opportunities 
available to poor rural people – such 
as world income and population 
increase, globalization and growth of  
international commodity trade, the 
expanding economic ‘footprint’ of  
distant city markets and the developing 
cash economy. 

The infl uence of  macroeconomic 
forces is amplifi ed by the building 
of  roads. Whether part of  regional 
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PARTICIPATORY DEVELOPMENT of methods that local groups can use to monitor and
interpret changes in their environment can empower communities to manage their
natural resources more effectively.

HIGHLIGHTS

Empowerment Through 
Measurement

Science-based tools 
for community-based 
monitoring

Scaling up through 
watershed networks

No panacea for power 
imbalances

The timing is right

First in a special series on tropical forests and water • January 2004

Researchers in
Southeast Asia are
working together
with local people to
develop practical tools
and methods—based
on science and local
knowledge—that
communities can
use to assess the
environmental impact
of their own land use
practices and that
of the people living
upstream. As a result,
communities develop
a stronger voice in
decision making and
are more able to
resolve confl icts
over the use of
natural resources.

Empowerment Through Measurement
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The younger
generation
joins in water
monitoring in
Pha Phueng
Village,
Northern
Thailand.

Findings
1. Simple and inexpensive tools based on 

local and scientifi c knowledge can generate 
legitimate evidence for guiding watershed 
management

2. Evidence on sources of  water quality 
challenges from community-based 
monitoring, can resolve confl ict within 
communities and between them and external 
stakeholders

3. Community-based monitoring makes 
accessible, highly relevant farming 
information such as rainfall, the risk of  
fl ooding, landslides, water quality and soil 
movement.

Implications
1. Development of  community based 

methods for monitoring environmental 
services can empower disadvantaged 
groups to negotiate for fair watershed 
management agreements with more 
powerful groups.

2. Unless community-based planning and 
monitoring is formally streamlined into 
broader frameworks, power imbalances 
will persist.

3. Community based monitoring can lead 
to development of  local institutions 
and networks with potential to scale up 
information generation and application 
for better watershed management
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Abstract
Disadvantaged groups can be 
empowered through PARTICIPATORY 
DEVELOPMENT of  methods 
for community-based monitoring 
to generate relevant evidence for 
negotiating fair agreements with 
more powerful groups.  As a result, 
communities develop a stronger voice 
in decision making and are more able 
to resolve confl icts over the use of  
natural resources.  Using cases in the 
watersheds of  the Chao Phraya River in 
Thailand and the Manupali watershed of  
Mindanao, Philippines, where reducing 
water quality was blamed on landuse 
practices of  upland communities, 
researchers in Southeast Asia worked 
together with local people to develop 
simple and inexpensive practical tools 
and methods—based on science and 
local knowledge— for community-
based monitoring to establish legitimate 
facts to guide watershed management 
decisions.  

In the Mae Chaem watershed, a tributary 
of  River Chao Phraya, in Thailand, local 
people were able to prove that water 
quality problems were originating from 
lowland rice fi elds rather than upland 
landuse actions.  Communities are 
monitoring rainfall and assessing the 
risk of  fl ooding, landslides, water quality 
and soil movement. Early warning 
systems are being incorporated into sub-
watershed agreements.  

Community monitoring groups 
coalesced into watershed management 
networks to scale up the knowledge. 
This led to development of  joint 
watershed management plans and 
agreements between upland-lowland 
communities and people from different 
ethnic groups, which are getting 
sanctioned by the relevant national 
agencies.  In a Sam Mun participatory 

land use planning was centred on 
3-D models. The co-operation and 
trust developing from improved 
communication and relationships is 
leading to improved landuse practices.  
Opium growing fell by 90 %, shifting 
cultivation reduced and the forest area 
more than doubled in the uplands, while 
in low lands settlements were moved 
from high-risk fl oodplain areas.

Community-based monitoring however 
does not guarantee political or socio-
economic change. Power imbalances 
persist between different levels of  wealth 
and infl uence. Language barriers also 
continue to complicate the process. So 
this approach needs to part of  a broader 
movement of  truly representative and 
accountable local institutions.

Given the ongoing policy reform 
involving devolution of  decision-making 
for more sustainable and equitable 
use of  natural resources throughout 
the region, the possibility is high for 

formal recognition of  community-based 
planning and monitoring initiatives.

Synthesis

Watershed woes: 
Upstream-downstream 
conflicts 
The decreasing quantity and quality of  
water in Chao Phraya River is causing 
concern, yet it supports millions of  
people in Thailand. Similarly, in the 
Manupali watershed of  Mindanao, 
Philippines, reducing water quality 
due to silt deposition and high levels 
of  pesticides and pathogens threatens 
lowland irrigation and the functioning 
of  a hydro-electric power plant.

Lowland populations tend to blame 
their water-related problems on landuse 
practices of  upland communities, which 
are characterized by shorter forest 
fallows, greater emphasis on cash crops 

Villagers of the Karen ethnic group in the 
Kong Kha sub-watershed of Mae Chaem 
are iden� fying aqua� c invertebrates that 
serve as bio-indicators of water quality in 
streams. Overall water quality is calcu-
lated by scoring species found using a 
key (inset) from the Green World Foun-
da� on kit. These and other simple tools 
provide results they are comparing with 
those from various elements of their local 
knowledge.
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Local monitoring aids confl ict resolu� on
When lowland Thai villagers in one 
subcatchment
of the Mae Chaem watershed fi rst 
observed signs of deteriora� ng
water quality, they were convinced that 
pes� cides used by the ethnic minority 
Hmong village on the upper slopes must 
be the cause. However, monitoring just 
downstream from the Hmong village 
indicated that the water was s� ll of good 
quality at this point.Water samples were 
then taken at a series of points along 
the stream to iden� fy the source of the 

pollu� on. As a result of this exercise the 
Thai villagers realised that the problem 
occurred during periods
of heavy rainfall, when the stream 
overfl owed its banks and ran through 
their own rice paddies, where it became 
contaminated with agricultural chemicals. 
The monitoring exercise helped reduce 
tensions between the two villages and 
also alerted the Hmong village to the fact 
that downstream water quality was being 
monitored.
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and increased use of  chemical fertilizers 
and pesticides. Upland landuse changes 
are driven by the reducing area of  
land available for farming, population 
pressure, falling yields and insecure land 
tenure in Mindanao.

Changing land use in these populated 
watersheds is a major policy issue.  
Discussions often lead to confrontation 
and confl ict where sometimes lowland 
populations demand enforced relocation 
of  upstream communities who in turn 
assert that problems are caused by 
unsustainable practices downstream.

But is this true and is landuse the only 
cause of  water degradation?  Other 
factors may be equally if  not more 
important. For example fl ooding may 
occur from extreme rainfall events 
happening when the soil is already 
saturated, or from siting and expansion 
of  settlements on plains.   Bringing 
legitimate facts, to the negotiating table 
supports decision makers to resolve such 
confl icts. But how should such facts be 
generated? 

Science-based tools 
for community-based 
monitoring
Disadvantaged groups can be 
empowered through community-
based monitoring to generate relevant 
evidence for negotiating fair agreements 
with more powerful groups.  ASB in 
partnership with CARE Raks Thai in 
Thailand and the SANREM (Sustainable 
Agriculture and Natural Resource 
Management) consortium in Indonesia 
are collaborating with communities in 
watershed uplands to develop tools 
and methods for community-based 
monitoring (also see ASB Policy brief  
No. 2, Government of  Indonesia vs. the 
Krui communities).

These methods or tools, blending 
indigenous knowledge with science, are 
simple and inexpensive.  For example, 
seasonal stream fl ow can be measured 
with ropes, sticks and fl oats. The 
population of  aquatic invertebrates can 
be monitored with only hand lens, a pan, 
a small net and an identifi cation key, 
which has been published by the Green 
World Foundation1. 
1 

In the Mae Chaem watershed, a tributary 
of  River Chao Phraya, in Thailand, 
upland communities are monitoring 
water quality, rainfall and assessing the 
risk of  fl ooding, landslides, and soil 
movement. 

The misconception that  deteriorating 
water quality originated from pesticides 
used by the ethnic minority Hmong 
village on the upper slopes was proven 
to be false when monitoring showed that 
the water was still of  good quality just 
downstream from the Hmong village. 
Using water samples from a series of  
points along the stream, communities 
showed that water got contaminated 
with agricultural chemicals during heavy 
rainfall, when the stream overfl owed 
its banks into lowland rice paddies. 
The monitoring exercise helped reduce 
tensions.

Scaling up through 
watershed networks
Scaling up the knowledge acquired 
through watershed monitoring, 
communities in Thailand are establishing 
watershed management networks, 
enabling different ethnic groups to 
develop, implement and monitor 
watershed management agreements. 
Early warning systems are being 
incorporated into sub-watershed 
agreements.  These are likely to be 
offi cially recognized under legislation.

Similarly in a Sam Mun Highland 
Development Project, the introduction 
of  participatory land use planning 
centred on 3-D models resulted in 
watershed agreements that were 
sanctioned by the relevant national 
agencies.  Because of  co-operation 
and trust developing from improved 
relationships between upstream and 
downstream communities, landuse 
practices are improving. Opium growing 
has fallen by 90 %, shifting cultivation 
has reduced and the forest area has 
more than doubled in the uplands, while 
downstream settlements in high-risk 
fl oodplain areas are being moved.

Huai Nam Khieo villagers using a 3-D model to discuss their land use prac� ces and other issues 
they currently face.This is one of many villages that have brought their own knowledge and 
skills to collabora� ve eff orts to construct such models,which are useful for visualizing local 
resource management challenges, and s a tool in nego� a� ons with neighbouring villages and 
government agencies regarding access to resources, accountability for their management and 
confl icts over land use.
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Community interest to apply these methods increases if  there is immediate usefulness of  the results. For example, to women in Manupali, 
measuring water quality (the presence of  E. coli and other bacteria) is directly relevant to their children’s health.
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No panacea for power 
imbalances
The objective of  empowering 
disadvantaged groups through 
community-based monitoring not 
guarantee political or socio-economic 
change and power imbalances persist 
between different levels of  wealth 
and infl uence. Language barriers 
also complicate the process. So this 
approach needs to part of  a broader 
movement of  accountable local 
institutions.
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Policybriefs
Deforesta� on & the Mul� ple 
Func� ons of Tropical 
Watersheds

Old-growth Tropical Forests provide 
several major ‘watershed func� ons’ 
essen� al to human survival and local 
livelihoods. They hold soil in place and 
help maintain the produc� vity of the 
land. They also regulate the quan� ty 
and � ming of water fl ows as well as 
controlling sediment loads, protec� ng 
water quality. Cu�  ng down tropical 
forests undermines these valued 
func� ons.

However, this rela� onship is not as 
clear cut as it may seem. In fact, the 
rela� onships and dynamics of forest 
cover and hydrological systems are 
infl uenced by a wide range of factors, 
and hydrological pa erns on the land 
vary widely from one catchment area 
to another and between sites or plots 
within the same catchment. They depend 
not only on the extent of natural tree 
cover, but also on other factors including 
rainfall, topography, geology, soil type, 
leaf li er over soil as well as post-forest 
land management such as the distribu� on 
of food and forage crops, the extent of 
compac� on from livestock and machinery 
and the presence of impervious surfaces. 
Thus, a web of factors determines how 
land will process rainfall and whether the 
net result will present hazards for local 
and downstream people

Implica� ons
• It is important for policy makers to 

understand which vegeta� on changes 
will aff ect the quan� ty, quality and 
regularity of river fl ow, and to be aware 
of the possible consequences in terms 
of increasing risk of fl ooding, erosion 
and landslide hazards. 

• Governments and aid agencies need to 
be aware that reforesta� on schemes 
are unlikely to restore the watershed 
func� ons a� ributed to natural forest 
cover, at least not within a period of 
one or two decades. Reforesta� on 
ini� a� ves are therefore not a magic 
bullet for solving water-related hazards.

• It is important to understand how 
forest cover op� ons and post-
forest land management may aff ect 
hydrological dynamics in order to 
develop nuanced and comprehensive 
forest and water management 
strategies.

• Agroforests are a combina� on of both 
natural and man-made forests and if 
properly designed and managed could 
be considered as avenues for providing 
many of the watershed func� ons 
normally a� ributed to natural forests. 

• Par� cular a� en� on should be paid to 
strengthening knowledge and capacity 
of policy makers regarding watershed 
issues to develop eff ec� ve policy 
responses.  

08

Key messages
1. Not all forests are alike. Natural 

forests are ecosystems, not mere 
collec� ons of trees. Several features 
of natural forest – its rough surfaces, 
swamps and other temporary water 
storage sites make it more able to 
regulate water fl ow than a man-
made forest.

2. There is evidence that large-scale 
removal of tropical forest in humid 
parts of the world aff ects rainfall 
during the transi� on between rainy 
and dry season. However, eff ects on 
annual rainfall are modest (5-10%) 
rela� ve to inter-annual variability.

3. Removal of forest ini� ally increases 
annual water yield. The type 
of vegeta� on that follows and 
the degree of soil compac� on 
determines the water yield in 
subsequent years. 

4. The presence or absence of forests 
in upland watersheds is not a key 
contribu� ng factor to major fl ood 
risk. However, there is ample 
evidence that forest cover does 
aff ect � ming and intensity of fl oods 
in small catchments. 

5. Forest conversion to other land uses 
without proper soil conserva� on 
measures increases hillslope soil 
erosion and the risk of shallow 
landslides. 

SPECIAL SERIES ON TROPICAL FORESTS AND WATER

h� p:www.asb.cgiar.org
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 Natural forests are 
ecosystems, not mere 
collec� ons of trees
A good cover of old-growth natural 
forest provides good stream fl ow. 
This is because the soil below a 
natural forest landscape serves 
as a sponge, soaking up water 
during wet periods and releasing it 
gradually, thereby suppor� ng dry 
season stream fl ows. The cover 
of old-growth natural forest also 
off ers maximum soil protec� on 
via several green and brown layers 
of cover, thus controlling erosion 
and reducing stream sediment 
loads. Natural forests keep water 
with less sediment thanks to soil 
stabiliza� on by roots of the trees. 
Man-made forests generally reduce 
the amount of water available 
downstream, especially when fast-
growing evergreen tree species 
with high moisture requirements 
are planted. There is li� le evidence 
that reforesta� on schemes actually 
achieve aims of restoring the 
watershed func� ons a� ributed 
to natural forest cover, at least 
not within a period of  one or two 
decades. Forests are complex living 
systems composed not just of trees 
but also of soil and a suppor� ng 
landscape. Large-scale replan� ng of 
trees requires a lot of water but does 

not restore ‘forest’ and ‘soil’, in the 
holis� c sense of the terms.

Nevertheless, agroforests which 
consist of land where planted trees 
and other agricultural plants are 
cultured among forest trees could 
provide many of the watershed 
func� ons normally a� ributed to 
natural forests if properly designed 
and managed. 

Interac� ons between 
forest and rainfall are 
complex
Those interac� ons involve changes 
in surface refl ec� vity (albedo), 
surface roughness (air turbulence) 
and changes in evapotranspira� on. 
Rainfall occurs when cooling of air 
leads to oversatura� on with water 
vapour, and condensa� on nuclei 
are present. Forests can infl uence 
local air circula� on (cooling), the 
condensa� on nuclei and the recycled 
water vapour, but the net eff ect is 
hard to predict. There is evidence 
that large-scale (> 1,000 – 10,000 
km2) removal or addi� on of old-
growth forest in humid parts of the 
world aff ects rainfall during the 
transi� on between rainy and dry 
season. Eff ects on annual rainfall 
are modest (5-10%) but do manifest 
themselves mostly during this cri� cal 
� me of year. 

A� er forest removal, it is the 
combined eff ect of type of vegeta� on 
and its water use plus changes in 
infi ltra� on that determines water 
yields and outcomes for dry season 
fl ows

The removal of trees can be followed 
by a rise in the water table and an 
increase in dry-season fl ows. Trees 
use their deep roo� ng systems to 
access large amounts of groundwater 
so replacing trees with less ‘thirsty’ 
plants such as grasses and annual 
crops allows groundwater reserves 
to recover as long as soil degrada� on 
is kept moderate. However, once 
soil degrada� on proceeds to a 
stage where infi ltra� on becomes 
so impaired that large volumes of 
overland fl ow are generated (›15% 
of rainfall), then dry-season fl ow is 
likely to be signifi cantly reduced. 
This degraded stage is typically 
reached a� er prolonged exposure 
of bare soil, intensive grazing or the 
use of heavy machinery, frequent 
use of fi re hampering vegeta� on 
recovery, and by the introduc� on 
of paved surfaces. Tree species with 
water requirements that exceed 
available rainfall during certain � mes 
of the year start to mine soil water 
reserves, thereby producing nega� ve 
trade-off s for local and downstream 
water users. 

During the 1970s, in Lampung Province of Sumatra, the Indonesian Government 
implemented the Way Rarem Scheme, under which it dammed the Rarem river 
near Kota Bumi in order to facilitate downstream irrigated rice produc� on. The 
scheme, however, never met the expecta� ons and only part of the area could in fact 
be irrigated. The scheme’s managers cited deforesta� on on the slopes above the 
dam as the cause and proposed reforesta� on as the solu� on. But closer inspec� on 
revealed that the project’s designers had miscalculated the size of the watershed and 
overes� mated the amount of water that could be captured, planning too large an 
irrigable area as a result. The consequences of these design faults were most severely 
felt during drought years such as 1997, an El Niño year in which the whole country, not 
just the Way Rarem watershed, experienced sharply reduced rainfall. Unfortunately, 
there are implicit incen� ves for project developers to oversell the likely benefi ts, and 
deforesta� on (and the small farmers doing this) is always available as ‘scapegoat’.

Wrong diagnosis, wrong solution
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The presence or absence of forests in upland 
watersheds is not a key contribu
 ng factor to 
major fl oods, but forest cover does aff ect 
 ming 
and intensity of fl oods in small catchments

Local fl ooding in upland watersheds may 
be linked to deforesta� on but this is o� en 
associa� ve rather than strictly causal. Many 
of the processes that accompany or follow 
forest conversion compact the soil, reducing 
infi ltra� on and   increase runoff . These 
processes include the use of heavy machinery 
for land clearance and logging, the building of 
tracks and roads, and overgrazing by livestock. 
Even where soils are not disturbed much, forest 
removal will increase stormfl ows during rainfall 
across the fl ow spectrum. However, for the 
biggest events the rela� ve eff ect will be small.  
Flooding (bank overfl ow) also depends on local 
topography as well as on the size of storage 
areas upstream (e.g. wetlands). Reforesta� on 
is unlikely to reduce fl ooding risk to the 
same degree as the former old-growth forest 
because recovery of degraded soils o� en takes 
several decades and the impacts of drainage 
infrastructure (roads, housing) are not undone 
by tree plan� ng alone. 

Forest conversion to other land uses without 
proper soil conserva
 on measures can increase 
hillslope soil erosion by 10-20 
 mes, and  
increase the risk of shallow landslides (1-1.5 m 
depth) and stream sedimenta
 on by a factor of 
2-10. 

Seasonal fl oods occur regularly in Jakarta, Indonesia’s capital city. Deforesta� on upstream, by smallholders and 
recrea� onal villas in the Puncak region, is widely held to be the cause. But Jakarta is in fact built on a fl oodplain at the 
mouth of a major river, where fl ooding occurs naturally, par� cularly a� er heavy rain during the monsoon. The city has 
grown rapidly over the past decades and many new areas, including ponds that once took overfl ow, now have paved 
roads, concrete yards and � led roofs from which rainwater runs off . Added to all that is the inadequate carrying capacity 
of the city’s canals and drains, which are frequently blocked with rubbish. These factors are at least as important as 
upstream landuse to the cause of fl ooding in Jakarta during heavy rains.

Pointing the fi nger

There is evidence that large-scale
removal of old-growth forest in humid
parts of the world aff ects rainfall
between rainy and dry season.

Soil compac� on and reduced infi ltra� on during post-forest use 
will, in the long run, reduce the frequency of soil satura� on and 
associated risk of landslides, but will increase surface runoff  
and fl ooding risk downstream.  Plan� ng trees or restoring 
natural vegeta� on on eroding land usually fi xes surface erosion 
and stream sedimenta� on within a decade primarily through 
the establishment of a permanent li� er layer and enhanced 
infi ltra� on, unless deep natural landsliding is the principal source 
of the stream sediment. 
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Policybriefs 09

Key Findings
1.  Natural forest soil
 The unique characteris� cs of uncompacted natural forest soil covered by 

li� er can provide a point of reference for restoring watershed func� ons.
2.  Rapid degrada� on - slow recovery
 It is important to correctly iden� fy what type of degrada� on prevailing in a 

given loca� on before formula� ng solu� ons and predic� ng the � me frame 
for poten� al recovery.

3.  Agroforestry solu� ons
 Agroforestry systems combine the use of trees and other elements of 

the natural forest with areas dedicated to intensive food crop produc� on 
providing at the same � me environmental services and be� er livelihood 
opportuni� es for larger popula� ons than could be supported by natural 
forests.

4.  Modeling tools
 ASB partners have developed a set of modeling tools to improve decisions 

about the adapta� on of agroforestry to a range of watershed contexts, at 
spa� al scales from plot to river basin. 

h� p:www.asb.cgiar.org

RESTORING THE FUNCTIONS OF 
WATERSHEDS: FORESTS AND 
WATERSHEDS 

Implica� ons
1. Intermediate land uses such as 

agroforestry systems can store signifi cant 
quan� � es of carbon, maintain fl ows 
of ecosystem services, generate good 
economic return and reduce pressure on 
remaining forest resources

2. For Agroforestry to achieve its aims, 
ac� ons targe� ng the technical aspects 
at farm-management scale will have 
to be embedded in a structure of rules 
and incen� ves that relate both the 
downstream users of landscapes and the 
stakeholders in maintenance of watershed 
func� ons to the decisions made on-farm

3. Scien� fi c guidance and evidence is needed 
to successfully implement the complexi� es 
involved in context specifi c management 
of agroforestry. ASB Partnership modeling 
tools such as the Rapid Hydrologic 
Assessment (RHA) provide guidance in 
addressing policy relevant ques� ons and 
decision making

4. The past focus on forest cover may now 
give way to a more subtle view in which 
agroforestry systems get recognized for 
their poten� al in providing environmental 
services and livelihood opportuni� es
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Summary: AGROFORESTRY SYSTEMS 
that are intermediate between 
natural forests and intensive foodcrop 
agriculture can restore most if not 

natural forests.

by a complex mix of natural factors – 

the land, geology, soil types, and so 

The WaNuLCAS model (van Noordwijk et al. 2004), a 

open (agroforestry) land-use systems with trees can approach 

supported by natural forests. 

cover and blanket use of land for food and forage crops. 
ASB research indicates that such tree-and-crop systems, 
when properly designed, can restore many of the watershed 

earn cash from the land. This is not to say that agroforestry 

demand for farm products) need to be taken into account in 
the design of workable systems. Some watershed services will 

on. But is should be equally clear that 

if water cannot percolate deep into the 
ground in some areas because the soil 
has been compacted by livestock or 

Or, if too much space is devoted to 
roads and paths, which serve as rapid 

drainage channels, then excessive rain 

the rainy season or block culverts and 

1. Natural forest soil

and microorganisms that structure the soil, and supports the 

distribute large amounts of water. Some is consumed by trees 

and some penetrates to aquifers. The considerable surface 
roughness, or natural unevenness, of the forest landscape 
allows for temporary storage of surface water. And the 
absence of man-made (typically straight) channels prevents 

Forest conversion to other land uses typically leads to 

process; bulldozers, cars, animal hooves and people can 

of earthworms and similar ‘engineers’ and the turnover of 
woody roots to restore macroporosity. Once a soil is severely 
compacted, the recovery process may take decades or up to a 

where soil is exposed to direct sunlight. In this case, recovery 

mulch that protects the soil from the direct impact of rain 
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Modeling tools

WaNuLCAS — a modeling tool

The WaNuLCAS (Water, Nutrient and Light 
Capture in Agroforestry Systems) model 
was developed to represent tree-soil-crop 

systems where trees and crops overlap 

trees, crops, soil, climate and management 
by the farmer. There are two parts to the 
WaNuLCAS modeling system: i) WaNuLCAS 
Excel where most data is entered 
including climate, soil data crop and tree 

STELLA the modeling environment where 

and crop growth, water use and other 
aspects of the system. 

The power of modeling lies in providing 

measurements, taken using a low-cost 
technology developed by ICRAF, can help 
to illustrate the impact of tree water use at 
the landscape-level. 

Based Forest Simulator

The SExI Forest Simulator focuses on 

species agroforest, using an object-
oriented approach where each tree is 
represented by an instance of a generic 
class of tree. The simulated object trees, 
mimicking real trees, interact through 
modifying their neighbors’ environment. 

two major resources: space and light. A 

of forest serves as the grounds for the 

root architecture was added to the model.

plot-level water balance that responds to 

pathways of water into the streams. It also 

SpatRain The SpatRain model was 

The model can derive daily amounts of 

storm events per day, but not exceeding 
the long-term maximum of observed 

amount.

FALLOW • Forest, Agroforest, Lowvalue 
Landscape Or Wasteland? FALLOW is a 
landscape-dynamics model, that can be 
used for impact assessment and scenario 

between stakeholders in a changing 
landscape by visualizing possible/likely 
consequences of factors such as changes 

and disease pressure or climate.

Download the models at: 
www.worldagroforestry.org/sea/products/
AFmodels 

be more important to local people than others. For example, 
if nearby downstream residents do not have a natural 
reservoir at their disposal, they may be keen to see upstream 

On the other hand, if the downstream community builds a 

water yield and to the possibility of sediments shortening 

vary in many respects, including their water use and impacts 

that shed their leaves periodically use less water during 

water shortages. In contrast, fast-growing evergreen species 
with high water requirements can easily exacerbate water 
shortages.

Trees contribute to the stability of soils, helping to decrease 
the risk of shallow landslides, bank erosion, and soil loss during 
peak rainfall events. Trees with deep root systems anchor 
the tree and topsoil to deeper layers and reduce the risk of 

or horizontal root systems bind the soil and reduce erosion 

architecture and management of an agroforestry system is 
crucial if it is to provide environmental and development 

with this task.
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Contact us at:
ASB Partnership for the Tropical Forest
Margins
P.O. Box 30677-00100 Nairobi, Kenya
Tel. +254 20 7224000
Email: b.swallow@cgiar.org 

4. Modeling tools
ASB partners have developed a set of 
modeling tools to improve decisions 

scales from plot to river basin (www.
worldagroforestry.org/sea/products/
AFmodels). These models can be used 
to address a number of policy-relevant 

land use for achieving downstream 

about agroforestry, such as farmer 

the outputs from these models 
can support good decisions about 
agroforestry and the management 

use landscapes. A smart research 
approach — called Rapid Hydrologic 
Assessment (RHA) — has been 

for providing rewards to upland 
residents for land uses consistent with 

Research by ASB partners has shown 
that intermediate land uses such 
as agroforestry systems can store 

generate good economic return and 
reduce pressure on remaining forest 
resources. However, if agroforestry is to 

technical aspects at farm-management 
scale will have to be embedded in a 

relate both the downstream users of 
landscapes and the stakeholders in 

the decisions made on-farm. The past 
focus of watershed managers on forest 
cover per se may now give way to a 
more subtle view in which agroforestry 

are due (see ASB Policybrief no. 8 for 

watershed debate).
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How valuable are the economic 
opportunities that farmers give up to 
reduce emissions from deforestation?

A bottom-up perspective 
helps clarify how to design 
incentives to change 
behaviour at ground level

Policybriefs 
THE OPPORTUNITY COSTS 
OF AVOIDING EMISSIONS 
FROM DEFORESTATION

Partnership for the 
Tropical Forest Margins

10

Implications

Avoiding deforestation in the humid 
tropics can be a cost-e�ective approach 
for large reductions in CO2 emissions

Carbon emissions from land use changes 
could be reduced if farmers considered 
carbon values in their economic 
decision making.

International carbon finance is only 
one of several options for influencing 
incentives of people making land use 
decisions that emit and sequester carbon. 

Urgent attention should be given to 
reducing emissions from the peatlands 
of Southeast Asia

This retrospective analysis of the actual 
opportunity costs of avoiding emissions 
from deforestation under-states the 
full costs that would be involved in 
implementing a REDD programme.

SPECIAL FOCUS ON AVOIDED DEFORESTATION WITH SUSTAINABLE BENEFITS
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Key Findings

1.   Land use systems in the humid tropics bring diverse 
environmental and social benefits, storing di�erent quantities of 
carbon and generating di�erent income for land users. 

2.   Land use change in the humid tropics is complex, but largely 
driven by land users seeking to increase economic returns. An array 
of land use changes occur in most landscapes, some of which sequester 
carbon, others which emit carbon, almost all of which generate increases 
in income for individual land users.

3.  Most deforestation generates relatively small economic 
benefits for the damage caused. Across most of the study sites, 80 
percent of land users earned less than USD $5 in revenue per tonne of 
carbon dioxide equivalent lost due to land use change. This opportunity 
cost is low relative to prices on most carbon markets. 

4. Converting peat forests generates very low economic returns 
and exceptionally high emissions. Conversion of peat forests, which 
store large amounts of carbon in the soil, generates only $0.10 – $2 per 
tonne of CO2 emitted.
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Reducing emissions through avoided deforestation has emerged as an important option for mitigating climate 
change and helping conserve natural resources. It is also discussed as a potential means to provide income to local 
communities [see ASB PolicyBrief 11 – Pathways for High-Carbon Rural Development]. The few studies that have 
recently evaluated the potential for reduced emissions from deforestation have reached very different conclusions 
about likely costs.  These studies have been very coarse, often applying global forest models that aggregate the 
tropics into very large blocks, far removed from the realities of farmers – the ultimate land managers. 

The ASB Partnership for the Tropical Forest Margins 
has produced methods and data sets invaluable for 
understanding the tradeoffs associated with alternative 
land uses across the humid tropics (Tomich et al., 1998).  
A recent study by Swallow et al. (2007) builds upon this 
knowledge base to examine the opportunity costs of 
avoided deforestation to land users, that is, the cost of 
forgoing current land use practices in favour of higher-
carbon land-use practices. This analysis takes a bottom-
up retrospective approach.  The results help clarify how 
to design an appropriate financial or policy incentive to 
change behaviour at ground level.

2

The research builds on past ASB methods and assessment of the

economic returns (NPV) and carbon stocks associated with alternative

land uses. 

Medium-density satellite imagery is used to characterize land 

use and land-use change between 1990 and 2005

Researchers combined data from different sources to conduct a  pixel-

by-pixel analysis of current land use, land use change, change in 

time-averaged carbon, and change in the net present value

This data was aggregated across the landscape for all carbon-emitting land 

use changes, to produce estimates of the magnitude of carbon-sequestering 

and carbon emitting land use changes as well as an opportunity cost curve

1.

2.

3.

Methods
Net Present Value (NPV) measures the profitability of 

a land use, considering all costs and revenue streams 

over its lifetime, subject to discounting at the local 

private interest rate. 

Time-Averaged Carbon Stocks measures the 

average carbon stored by a land-use system, taking 

into account the carbon losses and gains that systems 

experience over their different life-cycles (see Woomer 

et al., 2000, Palm et al., 2005).

CO2  equivalent (CO2 eq) describes a unit of 

greenhouse gas emissions in terms of carbon dioxide 

equivalents.

Key Terms
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1. Land use systems in the humid tropics 
storing different quantities of carbon and 
generating different income for land users

The variety of land uses between forest and farm is significant in 
the tropics. This research, conducted at sites in Indonesia, Peru, 
Cameroon and the Philippines, finds that each land use type 
has different ecological and economic characteristics, storing 
different quantities of carbon and generating different income 
for land users. Many agroforestry-based intermediate land uses, 
which mix tree crops with other forms of agriculture, can store 
significant amounts of carbon and also offer good economic 
returns to farmers.  The balance of carbon and livelihoods 
depends on the incentives that farmers face.

2.   Land use change in the humid tropics is 
complex, but largely driven by land users 
seeking to increase economic returns

Forest transitions in the tropics range from traditional shifting 
cultivation to intensive continuous cropping, and are driven by a 
range of direct and indirect factors (1). Some of land use changes 
sequester carbon,  while others emit carbon. Examples from 
the Philippines of carbon emitting land use changes include 
conversion of forest to mixed agriculture, agroforest to coffee, and 
agroforest to sugarcane. Examples of carbon sequestering land 
use transitions include ricefield to agroforest, shrub to agroforest, 
and mixed agriculture to coffee (2). 

Overall, however, much more carbon has been lost in land-use 
transitions. This is exemplified by the Indonesian province of East 
Kalimantan, where land use changes resulted in an average of 230 
tonnes per hectare per in the year that they occurred, while shifts 
from lower to higher carbon-sequestering land uses resulted in 
just 4 tonnes of sequestration per hectare per year (3).

Nearly all of the emitting land-use changes observed were 
privately economically rational, meaning they generated some 
increase in income for the land user. However, these profits were 
gained at a very high social cost – the global community loses 
when tropical forests are destroyed. Land use changes associated 
with deforestation  do not greatly benefit poor local farmers and 
can contribute to permanent environmental degradation.
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3.  Most deforestation generates relatively small 
economic benefits for the damage caused

Across most of the sites, 80 percent of land users earned less 
than $5 in revenue per tonne of carbon lost due to land use 
change. Expressed in terms of tonnes of emissions of carbon 
dioxide equivalents (CO2eq) the economic gains associated with 
deforestation are very low. 

For example, in the three Indonesian sites, between 6-20% of the 
area where emissions increased have generated returns less than 
$1 per tonne of CO2eq and between 64-92% of the emissions 
generating changes have resulted in returns less than $5 per 
tonne of CO2eq. In the site in Ucayali Province in Peru, over 90% 

of emissions from land use change 
generated returns less than $5 per 
tonne of CO2eq. If the value of the 
carbon stock of standing forests 
had been considered by those 
farmers during the last 20 years, a 
large percentage of greenhouse 
emissions from deforestation in 
the Indonesia and Peru sites might 
have been avoided. Current market 
and incentive conditions in the 
humid tropics continue to favour 
deforestation, despite the high 
social cost.

4. Converting peat 
forests generates very low economic 
returns and exceptionally high emissions

Peat forests and other peatlands ecosystems are very rich in 
carbon, both above and below ground (Hooijer et al., 2006).  But 
when peatlands are drained or burned, their large carbon stocks 
lead to massive CO

2
 emissions, releasing what took thousands 

of years to accumulate. Results from Jambi,  Indonesia, show 
that peatlands generate especially low economic returns per 
tonne of CO

2
 emitted, as low as US$0.10-0.20 per tonne of CO

2
 

emitted. Emissions from peatlands constituted a significant 
proportion of emissions in Jambi and many parts of Indonesia, 
yet peatlands are not counted under current UNFCCC rules.

The “Low-hanging fruit”  - sites where the opportunity cost was 
low compared to emissions are towards the bottom. The size of 

the circle is proportional to the size of the site

3

Abatement cost, emissions and source of emissions from land use 
changes - East Kalimantan, Indonesia

This figure shows two emitting land use changes in East Kalimantan that generated negative economic 
returns:  second round logging and degradation of undisturbed forest into imperata grassland.  This 
is evidence of high-grading: timber extraction for short-term gain with little consideration for the 
long-term consequences.
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Avoided deforestation can be cost effective
Although the potential for mitigation varies from site to site, 
every year of delayed action means a year more of large 
emissions that could have been avoided at relatively little cost 
to the world economy. Governments and other stakeholders 
should take positive steps to realizing this opportunity as they 
continue to negotiate how to incorporate REDD into new long-
term agreements. 
 
The right mix of incentives
Carbon finance is only one of many policy options and incentives 
to change land use decisions. Selecting the right mix of incentives 
will depend on what policies and processes are driving land 
use change. Avoided deforestation strategies can include 
eliminating perverse incentives by changing input subsidizes, 
land titling sytems, forest governance arrangements and 
taxation regimes. Positive incentives can also be implemented 
to directly or indirectly change drivers of deforestation, including 
strengthening property rights.

Valuing forest carbon could reduce emissions
Land users make rational economic decisions about whether 
to deforest or convert land. Carbon emissions from land use 
changes could be reduced if farmers considered carbon values 
in their economic decision making. In the absence of incentives 
for landowners to maintain forest resources, market conditions 
will continue to generally favour conversion of forests over
conservation.

Pay urgent attention to the peatlands of 
Southeast Asia
Policy makers concerned about carbon emissions can and should 
harvest some ‘low hanging fruit’ by devising early and effective 
mechanisms for compensating land users for the carbon storage 
value of forests and trees. In particular, urgent attention should 
be given to reducing emissions from the peatlands of Southeast 
Asia. This includes stopping conversion of peat forests and 
modifying farming practices on previously converted peatlands, 
mostly by reducing the depth of drainage. Current negotiations 
about Reduced Emissions from Deforestation and Forest 
Degradation (REDD) should cover not just forested peatlands, 
but all peatlands.

Opportunity costs are an important piece of the 
puzzle
Opportunity costs do not represent the full cost of implementing 
REDD programmes. The full cost of REDD will depend on many 
factors including targeting efficiency, program costs and 
commodity prices. However, an understanding of the opportunity 
costs of avoiding deforestation can help policymakers design 
appropriate mechanisms that influence land-use decision-
making at the ground level, where it matters most.

Implications
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CARBON-RICH agroforestry systems can help poor farmers 
bene�t from global carbon markets and enhance the 
e�ectiveness of strategies to reduce emissions from 
deforestation 

Policybriefs 

REDD Strategies for High Carbon 
Rural Development 

Partnership for the 
Tropical Forest Margins

11

Implications

REDD is unlikely to succeed in achieving 
significant reductions in emissions 
from deforestation unless it explicitly 
includes trees in the forest frontier and 
agriculture-forest mosaics 

E�ective REDD strategies must be based 
on sound understanding of the drivers 
and trajectories of land use change 
and the potential impact of alternative 
development pathways

Coherent multi-sectoral approaches 
are needed to act on the most important 
drivers of deforestation and support 
the development of tree-based farming 
systems and enterprises.  

High-carbon land use options may 
need specific financial incentives to 
successfully meet carbon sequestration, 
biodiversity and poverty alleviation goals

SPECIAL FOCUS ON AVOIDED DEFORESTATION WITH SUSTAINABLE BENEFITS
http://www.asb.cgiar.org
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Key Observations

1. Important drivers of deforestation in areas of mixed 
agriculture - forest land use
More dynamic change occurs in mixed forest-agriculture mosaics and 
forest margins in tropical landscapes than in forest cores. Mosaic areas 
are subject to competing interests and multiple direct and indirect 
pressures.  These pressures are shaped by a variety of policies and 
institutions, often extending well beyond the forest sector.

2.  Multiple pathways of change determine carbon and 
livelihoods
Change in forest-agriculture mosaics in tropical countries can take many 
di�erent pathways. These change trajectories are characterized by 
di�erent types of forest and tree cover, quantities of carbon, economic 
returns, and environmental outcomes.  In many areas, the adoption of 
high-carbon land uses is a growing trend.

3. Intermediate land uses can contribute to REDD objectives
Agroforestry systems that are intermediate between natural forests and 
intensive foodcrop systems can conserve and sequester high amounts 
of carbon and generate moderate to high income for farmers compared 
to other land uses. In addition, some of these systems support relatively 
high biodiversity and  watershed functions, additional environmental 
benefits. 
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The arguments in this policy brief are based on an 
evidence base highlighting the following:

1. Markets, suitability for farming and tenure security, which 
predominantly shape pressures on forests are distinguishable 
in three kinds of landscapes: forest –agriculture mosaic lands 
with well defined tenure, frontier and disputed areas, and 
core forest areas (Chomitz, 2007).  The effectiveness of REDD 
in reducing emissions due to deforestation depends upon 
tree and forest management in all three areas (Van Noordwijk 
et al. 2007).  REDD-related interventions are likely to have 
greatest effect in the forest-agriculture mosaic lands and 
disputed forest areas where population densities are highest 
and where most conversions, reforestation, afforestation and 
management take place.

2. Mosaiclands and forest edges cover large areas and are home to 
large numbers of people who depend on these landscapes for their 
livelihoods.  These areas are crucially important for the success of 
REDD, individually and for their potential spillovers into forest core 
areas. (Table 1)

3. Land use transitions can assume multiple pathways, with varied 
impact on forest cover (hence carbon), income and population 
characteristics (Lambin and Geist, 2001). Examples of such 
trajectories include intensification with deforestation, intensification 
with reforestation, abandonment with regrowth, abandonment, and 
irreversible degradation (Chomitz, 2007.).  Different combinations 
of market and policy pressures can underlie forest transitions of 
forest cover reduction, stabilization, and ultimate increase (eg Xu et 
al., 2007). (Figure 1)

Table 1: Global distribution of forest type and 
population dependence

Forest type
Area 

(thousands of 
square km)

Population 
(millions)

Mosaiclands 6213 526.3
Forest edges 8089 358.6
Forest core 8160 108.7
Source: Summarized from Chomitz, (2007)

Large areas of the humid tropics are like mosaics, 
combining features of forests and agriculture and 
housing hundreds of millions of people.  Land 
uses that store high quantities of carbon, such 
as agroforestry and other tree-based systems, 
make up a large part of those mosaic areas.  
Yet current discussions on reducing emissions 
from deforestation and degradation (REDD) 
within the UNFCCC do not adequately address 
these land uses as part of a potential mitigation 
strategy. This policy brief highlights evidence 
showing the potential of such land uses for 
storing carbon, stabilizing forest resources and 
generating income.  Policies and strategies that 
harness this potential can contribute to high 
carbon rural development in the humid tropics.

4. There is evidence that intermediary land uses have high 
potential for carbon sequestration (Verchot et al, 2007) 

5. Long-term studies across the tropical forest margins show that 
intermediary land uses (agroforestry and tree-based systems) 
enable moderate profits while sequestering or maintaining 
high carbon and holding relatively high biodiversity (Palm et 
al., 2005, Figure 2).  ASB policy brief 9 explores the potential for 
agroforestry systems to provide hydrologic services (Swallow et. 
al 2008).

Figure 2: Carbon storage and private pro�tability of di�erent systems in the 
humid forests of Cameroon (Palm et al., 2005).
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Figure 1: Multiple pathways of land-use transitions

Source: Authors after Rudel et al 2005 and Chomitz 2007.

Cocoa Agroforests in CameroonSwidden in Papua, Indonesia
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Cocoa Agroforests in West and Central Africa

Cocoa has been the leading agricultural export of West and Central 
Africa over the last century. It is currently cultivated on over 5 million 
ha, most of which were once part of the West African Guinea Forest 
(Ruf & Schroth, 2004 in Gockowski & Sonwa, 2008).  Cocoa continues 
to expand into the Western Region of Ghana and the Bas Sasssabdra 
region of Cote d’Ivoire  (Gockowski & Sonwa, 2008).  About 200,000 ha 
of cocoa agroforests have been left as degraded forest in Cameroon.

These cocoa systems range from no-shade mono-specific systems 
to complex cocoa-timber-medicinal agroforestry systems. No-shade 
systems are found mostly in the lower guinea forest systems in 
Liberia, Cote d’Ivoire and Nigeria, while the more complex systems are 
found mainly in Cameroon and the Congo Basin countries. Complex 
systems have biodiversity values nearly equivalent to secondary 
forests (Sonwa 2004, Gockowski et al., 2006, Sonwa et al., 2007) with 
non-cocoa revenue accounting for 23% of total revenue.  There 
is evidence that the main drivers of cocoa plantation expansion in 
Cameroon are economic boom and bust cycles, international cocoa 
prices, and labour availability.  

Intensifying low-shade cocoa systems would improve shade 
to about 30% and optimize yield. However, when tree cover is 
increased beyond 30%, as in multi-storey cocoa systems that 
promote biodiversity, yield decreases, and so other benefits are 
needed to offset the cost of increased shade. For these systems to 
be economically viable to farmers, they must generate income 
comparable to low shade systems. By sequestering carbon as well 
as optimizing production, a 30% shade system generates new and 
additional carbon credits that would not be generated under a low-
shade system.  Financial incentives might be devised to account for 
the carbon and biodiversity benefits of higher shade systems. But 
input, organizational and marketing challenges abound.

Evolving swiddens in South East Asia 

Swidden systems have been the starting point for agriculture across 
the sub humid tropics, including most of Southeast Asia (SEA). 
‘Swidden’ or shifting cultivation refers to lands cleared from woody 
vegetation for temporary production of local staple crops for food or 
other uses.  Uhlig et al., (1994) (in Padoch et al., 2007) estimated that 
about 15-20 million people in Myanmar, Thailand, Sarawak and Sabah 
depended on swidden in the 1980s, cultivating an area of between 
5.5 to 6 million hectares.

There is growing consensus that swiddens have been evolving rapidly 
in many parts of SEA, though data on its extent and evolution are 
still inconsistent. Fallow periods of about 13 years between rice crops 
have been reduced to 3-5 year herbaceous fallows and permanent 
farms.  Conversion from swidden fields into cash crop plantations 
and reforested land also occurs.   For example, rubber plantations 
began in the 1960s and by 1998 occupied more than 136,000 ha of 
land in SEA (Guo et al. 2002 in Padoch et al. 2007).

Recent analysis in Indonesia by the ASB partnership (van Noordwijk et 
al, 2008) suggests a strong regional differentiation within the country, 
with major parts of Java moving out of shifting cultivation and into 

permanent cropping before 1900, and the province of Papua still 
mostly relying on swiddens.  Swiddens usually occur in landscapes 
with high forest cover and low population density.

An important shift in the dynamics of swidden systems occurs if 
trees in the fallow vegetation gain major economic importance. 
This has happened in the case of the development of rubber, oil 
palm and mixed fruit-tree agroforests. In Sumatra, smallholder oil 
palm production is an emerging economic commodity, while in 
Kalimantan, companies are making deals with local communities to 
establish oil palm monoculture systems. 

The perpetual changes in swidden systems in SEA are driven by 
market responses, population dynamics and government policies. 
Regional authorities have largely outlawed swiddens and encouraged 
former swidden farmers to adopt permanent agricultural practices 
instead. Any eventual REDD policy would only add to the complex 
web of policies that impact these changing systems. It is therefore 
vital to understand the potential impact of REDD on the function and 
evolution of the whole swidden system. 

Changing landscapes in Northern Thailand

Deforestation in Thailand rapidly increased at the beginning of the 
economic boom of the 1960s.  National forest cover decreased by 
half from 1960 to 1998 due to agricultural expansion  and the drive 
to increase agricultural exports for foreign exchange. In Northern 
Thailand, the proportion of farmland increased from 11% to 27% in the 
same period, largely through an expansion of traditional agriculture 
within forests.  Traditional agriculture is high-
carbon:  mostly complex agroforests of jungle tea 
embedded in hill evergreen forests (also know 
as miang). Though variations exist among ethnic 
groups, the trend has been towards gradual 
transformations of miang by substituting fruit 
trees and seed crops for many of the forest and 
tea trees. There has also been active reforestation 
by government and communities, such as in 
the context of the Sam Mun Project, where the 
Forest Department was able to reforest 4,855ha 
in the area. A further 60,000 additional hectares 
were regenerated by villagers through mutual 
agreement in a land use planning process in 
which communities were given mandate to 
control access, use, fires and other factors.

In many ways, evolution of forest and agroforestry systems in 
northern Thailand over the last 20 years appears to be a good 
example of a high-carbon development pathway.  However, there 
are concerns that villagers lose access to the natural products from 
the forest fallow fields during the intermediate stages where swidden 
systems shift to more permanent forest cover. Little is known about 
the environmental costs and benefits of changes in the traditional 
systems and landscapes in Northern Thailand and indeed what 
policy options might better optimize benefits. Further analysis of the 
Thailand case could very instructive for the future development of 
REDD (Summarized from Suraswadi et al., 2005)

Case Studies: dynamic intermediate systems across the tropics
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REDD cannot succeed unless it includes trees in agricultural 
landscapes. Plantation forestry, plantation tree crop systems, 
agroforestry, agriculture and pastoral systems are the main 
alternatives to native forests in the humid tropics, with very 
distinct configurations prevailing in different tropical regions. 

Effective REDD strategies must be based on sound understanding 
of the drivers and trajectories of land use change and the potential 
impact of alternative development pathways. In order to design 
effective, efficient and equitable policy incentives, REDD policy 
instruments need to address the most relevant drivers in each 
country and location. 
Multi-sectoral approaches are needed to reduce deforestation 
while meeting other development objectives. Current REDD 
approaches at national and sub-national level often rely on 
single or selected ministries and so are likely to be disjointed 
and ineffective.  

Location-specific policy approaches are needed to enhance 
the role of high-carbon land uses. Agroforestry systems vary 
considerably across regions, having different potential for 
success,, local technological know-how or practices, and 
land tenure arrangements. These specificities can potentially 
enhance or inhibit the impacts of carbon finance.

Specific financial incentives could help high-carbon options to 
succeed, and meet the multiple objectives of carbon, biodiversity 
and poverty alleviation. Most high-carbon and high-profit systems 
take 3-5 years to recoup initial investments compared to other 
food crop systems. Such long waiting periods can be prohibitive 
for small scale farmers, thus representing the same kind of up 
front financial requirements that inhibited the development of 
Clean Development Mechanism projects.  Investments might 
also be required to support the development of alternative 
income generating activities if and when high-carbon systems 

are adopted in a REDD strategy.

Exploring the implications
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1. National REDD readiness activities are 
largely evenly distributed across Africa, Asia and 
Latin America, while demonstration activities 

Amazon regions.  Africa has the lowest number of 
demonstration projects. 

2. The greatest levels of REDD readiness and 
demonstration activities are in Indonesia and Brazil, 
countries with the greatest potential for reduced 
emissions from REDD.  Otherwise, there is little 
relation between level of REDD investment and 
apparent potential for reduced emissions.

3.
for investments in REDD demonstration activities. 
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Does the current distribution and 
composition of demonstration and 
readiness investments for Reduced 
Emissions from Deforestation and 
forest Degradation in developing 
countries (REDD) hold promise 
for radically reducing greenhouse 
gas emissions?  A global survey of 
REDD activities �nds that levels 
of activity are unequal between 
regions, and may not prioritize 
maximum emission reductions. 

http://www asb cgiar org

Implications
Continuing current investment • 
patterns will miss important 
opportunities to maximize emission 
reductions from REDD

The small number of REDD • 
demonstration projects in Africa 
suggests a repeat of the inequitable 
distribution of projects already 
seen under the Clean Development 
Mechanism. 

Investments in REDD readiness and • 
demonstration activities should be 
more consistently directed in order 
to advance both climate change 
and sustainable development 
objectives.
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This brief presents results of a global inventory of REDD readiness 
and demonstration activities with a focus on reasons for location 
selection. Readiness activities involve national level readiness 
activities such as REDD strategy development, policies and 
capacity building under multi-lateral or bilateral programmes 
such as the World Bank Forest Carbon Partnership Facility (WB-
FCPF) or the United Nations REDD (UN REDD) programme. 
Demonstration activities are sub-national level activities aimed 
at reducing emissions. Aside from identifying these activities, the 
study investigated the criteria used for locating investments at 
both national and sub-national demonstration levels. Although 
governance was noted as an important factor in location choice 
for REDD investments, an explicit analysis of governance was not 
one of the objectives of this study. Data for this study was obtained 
through literature review of project documents, web search and 
interviews with project members and investors. The data re�ects 
the state of investments as of October 2009. 

1. Distribution of national REDD readiness 
and demonstration activities
National REDD readiness activities are largely evenly 
distributed across Africa, Asia and Latin America, while 
demonstration activities are concentrated in East Asia, the 
Paci�c and Amazon regions.  Africa hosts the lowest number 
of demonstration projects.

The current distribution of REDD Projects and National readiness 
schemes (Figure 1) reveals that the East Asia and Paci�c region 
appears to host the most projects (40), while South America’s 
Amazon region hosts the greatest number of national readiness 
activities (19).  As a single country, Indonesia stands out as 
hosting the largest group of projects (34) and implementing 
the most national readiness activities (7).  Africa plays host to 
an equal number of multilaterally sanctioned REDD readiness 
activities at the national level (i.e. within the WB-FCPF and UN-
REDD programmes). However the continent lags behind in terms 
of demonstration activities, with only 18 REDD demonstration 
projects established. This trend is potentially worrying as it seems 
to be a replay of the readiness phases of the  Clean Development 
Mechanism (CDM).This lack of REDD investment in Africa could 
also be attributed to investor perceptions of poor governance 
increasing the risk for REDD investments. 

2. Current level of REDD investments 
vis-a-vis apparent potential for reduced 
emissions
The greatest levels of REDD readiness and demonstration 
activities are in Indonesia and Brazil, countries with the 
greatest potential for reduced emissions from REDD.  Aside 
from these countries, there is little relation between level 
of REDD investment and apparent potential for reduced 
emissions.  

This study noted a number of very diverse reasons for investments 
in both readiness and demonstration projects in developing 
countries including: biodiversity bene�ts, community bene�ts, 
user needs, threat of deforestation, and environmental values. A 
number of the priority countries for REDD e�ectiveness (in terms 
of deforestation rates and forest carbon stocks) such as Indonesia, 
Brazil and Tanzania have received justi�able and signi�cant project 
investments. On the other hand, some countries and regions, such 
as those of the Congo Basin, have not received investments that 
re�ect the technical potential for reducing emissions. Figure 2 
shows the distribution of readiness and demonstration projects 
in the top REDD priority countries by forest carbon stocks and 
deforestation rate.

A REDD demonstration project 
in Tanzania involves community 
members in measurement activities

The 2007 Bali Action Plan under the United Nations Framework 
Convention on Climate Change (UNFCCC) boosted interest and 
political will for action on Reduced Emissions from Deforestation 
and forest Degradation in developing countries (REDD). Since 
then, a multitude of actors have become involved in REDD-related 
activities. Although the UNFCCC indicates that emission reductions 
should be coupled with sustainable development bene�ts for host 
countries, speci�c criteria for investment have been diverse and 
uneven. This meta-analysis of 100 REDD demonstration projects and 
79 national REDD readiness activities reveals that investments have 
not consistently prioritized e�ective emission reductions, and have 
unevenly valued the production of additional bene�ts for income, 
biodiversity and water protection services. While individual REDD 
investments are now generating data and lessons for improved 
future projects, analysis of the global investment portfolio shows 
signi�cant gaps in existing initiatives to maximize synergies 
between mitigation and sustainable development objectives.

Figure 1 - National readiness and REDD demonstration projects by region
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Development Projects (ICDPs) that are designed to achieve 
biodiversity, conservation and development goals. Building 
REDD into an existing ICDP is perceived as a potentially low-
cost/low-risk investment.  As a result, NGOs, Governments, and 
bilateral organizations implementing projects prefer to invest in 
areas where they are already working on forest conservation or 
land-use planning, and where they have existing relationships 

with stakeholders. REDD has also been viewed by many project 
developers as an opportunity to raise additional funds for 
integrated conservation-development and sustainable forest 
management. REDD activities in Indonesia, Madagascar and Brazil 
appear to follow this pattern.

Overall, our analysis suggests relatively independent processes 
for identifying readiness and project investments.  Readiness 
investments seem to re�ect “equity” considerations, while 
project investments seem to re�ect the expected e�ectiveness 
of implementation of project activities (i.e. governance, past 
experience) and co-bene�ts (i.e. biodiversity) that may have little 
to do with climate change or sustainable economic development 
in host countries. Perceptions of weak governance appear to be 
dissuading investments in the humid forests of Africa, despite 
the high mitigation potential of the region. Paradoxically, 
REDD readiness investments have often neglected the weak-
governance and high-deforestation countries that could bene�t 
from increased capacity to implement REDD. 

3

While we recognize that REDD e�ectiveness or climate goals may 
not be the only reason for investments, we also think that REDD 
priority countries, with otherwise weak governance and poor 
investment environments, also need attention. These countries 
have the potential to increase their emissions in the near future 
and thereby undermine the success that could have been achieved 
with current investments.   

3. Biodiversity co-bene�ts are a major 
motivation for investments in REDD 
demonstration activities.
In an attempt to understand the motives behind the current 
distribution of REDD activities across the tropics, institutions’ criteria 
for location selection were analyzed. These reasons were divided 
into two groups: o�cial or publicly stated location selection 
criteria, and uno�cial location criteria, gleaned from interviews 
and media sources justifying location selection for REDD activities. 
Governance is featured in the types of responses given for o�cial/
uno�cial motives, but was not addressed in a separate question.

REDD location decisions are often based on a mixture of these 
o�cial and uno�cial criteria. The most often mentioned o�cial 
criteria for location selection were biodiversity bene�ts, and the 
primary uno�cial reasons for project site selection were previous 
relationships in the country or region, or with stakeholders. Figures 
3a and 3b show the frequency of various o�cial and uno�cial 
criteria stated as a basis for site selection investments. 

Many project investors already support Integrated Conservation 

Figure 2 - Carbon Stocks, Deforestation and REDD Investments
Data on national-level carbon stock estimates from Gibbs et al. 2007a and 2007b. Data on 
deforestation from FAO 2007. Countries marked * are reforesting, although carbon loss 
through forest degradation remains an issue. 

Figure 3a – O�cial Criteria – REDD Readiness and Project Investments

Figure 3b – Uno�cial Criteria – REDD Readiness and Project Investments
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The ASB Partnership for the Tropical Forest Margins is 
working to raise productivity and income of rural households 
in the humid tropics without increasing deforestation or 
undermining essential environmental services. ASB is a 
consortium of over 90 international and national-level 
partners with an ecoregional focus on the forest-agriculture 
margins in the humid tropics, with benchmark sites in the 
western Amazon basin of Brazil and Peru, the Congo Basin 
forest in Cameroon, southern Philippines, northern Thailand, 
and the island of Sumatra in Indonesia.

The ASB Policybriefs series aims to deliver relevant, concise 
reading to key people whose decisions will make a difference 
to poverty reduction and environmental protection in the 
humid tropics. 
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Implications
Continuing current investment patterns will miss important 
opportunities to maximize emission reductions from REDD

If REDD investments were predominantly guided by climate 
change principles, that is, focused on technical potential  (i.e. 
carbon stocks and deforestation rates) of reduced emissions from 
deforestation and forest degradation, then criteria for investment 
would be di�erent from the pattern that has so far emerged.  From 
a pure climate perspective, countries with high carbon stocks, high 
risk of forest loss, and relatively good governance would be priority 
candidates for REDD project investments, while countries with 
high carbon stocks, lower immediate risk for forest loss, and weak 
governance and capacity, would be good candidates for readiness 
investments. Between these ideal investment candidates are 
countries with high carbon stocks, high risk, and weak governance.  
Strategies that combine short-term action and long-term capacity 
building may be appropriate in such circumstances.   

While it is clear that several factors beyond climate change objectives 
will guide the location of REDD project investment, REDD will not 
result in signi�cant emissions reductions if countries with high 
emissions from deforestation receive no REDD-related investment 
and corresponding support for the creation of alternatives to the 
practices and land uses that drive deforestation. 

The small number of REDD demonstration projects in Africa  
suggests a repeat of the inequitable distribution of projects 
already seen under the Clean Development Mechanism

Although initially anticipated to break down the barriers to 
African participation, as seen in the CDM, the small number of 
REDD demonstration projects in Africa suggests a repeat of the 

Contributors: 
Gillian Cerbu, Peter Minang, Brent Swallow, and Vanessa Meadu.

References

Desanker, P. 2005. “The Kyoto Protocol and the CDM in Africa: A good idea but ….”  Unasylva 222,  Vol. 56. Food and 
Agriculture Organization, Rome. Available at: ftp://ftp.fao.org/docrep/fao/009/a0413E/a0413E05.pdf , date accessed 
30 November 2009.

Food and Agriculture Organization. 2007. State of the World’s Forests 2007. Rome. 

Gibbs H K and Brown S 2007a Geographical distribution of woody biomass carbon stocks in tropical Africa: an updated 
database for 2000. Carbon Dioxide Information Center, Oak Ridge National Laboratory, Oak Ridge, TN. Available at: 
http://cdiac.ornl.gov/epubs/ndp/ndp0555/ ndp05b.html.

Gibbs H K and Brown S 2007b Geographical distribution of biomass carbon in tropical southeast Asian forests: an 
updated database for 2000. Carbon Dioxide Information Center, Oak Ridge National Laboratory, Oak Ridge, TN. 
Available at  http://cdiac.ornl.gov/epubs/ndp/ndp068/ndp068b.html.

Jindal R, Swallow B and Kerr J. 2008. Forestry-based carbon sequestration projects in Africa: Potential bene�ts and 
challenges. Natural Resources Forum 32:116-130.

Walker, SM, Pearson, TRH, Munishi, P, Petrova, S. 2008. Carbon market opportunities for the forestry sector of Africa. 
Winrock International. 

inequitable distribution of CDM projects. While countries in 
other regions are already gaining practical lessons from REDD 
demonstration activities, Africa has few solid local experiences to 
learn from. 

Although readiness investments are being made in Africa with the 
hope of e�ectively preparing countries for projects, countries in 
Africa need easier access to REDD lessons-learned and experiences 
to help inform local and regional policies and institutions, and  
enhance buy-in. REDD demonstration projects could make 
readiness investments more e�ective. A further examination of 
governance needs, especially as pertaining to the African continent, 
in light of REDD could increase overall REDD investment equity. 

Investments in REDD readiness and demonstration activities 
should be more consistently directed in order to advance both 
climate change and sustainable development objectives

The development of REDD readiness and demonstration projects 
needs a better conceptual, research and information basis to enable 
more e�ective and equitable decision-making for achieving both 
climate change and sustainable development objectives.

The evidence emerging from this study suggests that many 
countries have little information on the real costs of REDD: 
opportunity costs, transaction costs and implementation costs. 
Demonstration project investors and decision-makers also need 
better access to information on technical potentials for REDD, 
especially those acting at the sub-national level. Finally, more 
work on a systematic and comprehensive framework is needed 
for assessing REDD investments, in order for REDD to successfully 
contribute to signi�cant emissions reductions.  



112

Partnership in the tropical forest margins 

1

Policybriefs 
Reducing Emissions from All Land Uses: 
The case for a whole landscape approach

Partnership for the 
Tropical Forest Margins

13

SPECIAL FOCUS ON REDUCING EMISSIONS FROM ALL LAND USE
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Key Findings

1. Compared to schemes currently under discussion for forest-
based emissions mitigation, Reducing Emissions from All Land 
Uses (REALU), using the full accounting scheme for Agriculture, 
Forestry and Land Use (AFOLU), will be more: 

• 
and allowing increased land use intensity outside forests as a contributor 
to net emission reduction.

• 
reduction, including tropical peatlands and smallholder agroforestry.
Equitable, by applying the same accounting rules for Annex-I and • 
non-Annex-I countries, and embracing low-forest-cover countries on a 
proportionate basis and rewarding the rural poor.

2.  
impede implementation of REDD or REDD+ schemes.

3. Trees outside forest, woody vegetation outside of 

stocks that are excluded from current mitigation discussions. http://www.asb.cgiar.org

A whole-landscape 
approach to reducing 
emissions and managing 
carbon stocks can help 
address the drivers 
of deforestation, 
reduce problems like 
leakage, and eliminate 
the need for precise 
forest de�nitions. 

The way forward
Emission Reductions through High • 
C-stock land Use. Promoting high 
carbon stock land uses and reducing 
emissions from all land uses in a 
comprehensive manner remains the 
best way to achieve global climate 
goals, especially enabling low carbon 
emission development pathways 
and sustainable development in 
developing countries. 

AFOLU accounting. • Whole landscape 
approaches and accounting (AFOLU)  
is needed as a way of minimising 

questions that may hamper the 
implementation of REDD+, CDM and 
other mitigation options as currently 
framed under the UNFCCC .
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Current e�orts to obtain commitment and create incentives for Reducing 
Emissions from Deforestation and forest Degradation in developing countries 
(REDD) require clarity on what types of forests are targeted and how they relate 
to ‘non-forest’ land uses. 

Di�erent forest types and conditions represent varying degrees of emissions 
and options for sequestration. The absence of a commonly-agreed forest 
de�nition, inadequate appreciation of drivers of deforestation and degradation 
from outside the forest sector, potential leakage and shifts in emissions to non-
forest land pose real threats to the success of any emission reduction scheme. 
However, the Intergovernmental Panel on Climate Change’s accounting rules for 
Agriculture, Forestry and Other Land Use (AFOLU) provide a simple alternative: 
include all land use proportionate to actual emissions and emission potential. 

The ASB Partnership for Tropical Forest Margins has compiled su�cient evidence 
that shows how developing countries can adopt strategies for high-carbon 
storing land-uses in order to reduce global emissions and bene�t local people.

Peatlands contribute to 3-5% of global emissions
but are not covered under most REDD framings

1. REDD+ compared to a landscape approach 
through AFOLU
Since the 2005 UNFCCC Conference of Parties in Montreal, 
discussions on the scope of REDD have evolved to include 
various options, namely RED, REDD, REDD + and REDD++. Here 
is a summary of what each implies:

RED: Reducing emissions from (gross) deforestation; only 
changes from ‘forest’ to ‘non-forest’ land cover types are 
included, and details depend very much on the operational 
de�nition of ‘forest’

REDD: RED and (forest) degradation, or the shifts to lower 
carbon stock densities within the forest; details depend very 
much on the operational de�nition of ‘forest’.

REDD+: REDD and restocking within and towards ‘forest’ (as 
speci�ed in the Bali Action Plan); in some versions REDD+ will 
also include peatlands, regardless of their forest status; details 
still depend on the operational de�nition of ‘forest’. 

REDD++ = REALU: We propose a de�nition that includes 
REDD+ and all transitions in land cover that a�ect carbon 
storage, whether peatland or mineral soil, trees-outside-forest, 
agroforests, plantations or natural forest. It does not depend on 
the operational de�nition of ‘forest’.

Land use is a signi�cant (20-30%) contributor of global 
emissions. REDD as just a partial accounting of land use is 
challenged by cross-scale issues such as additionality, leakage, 
and permanence. The drivers of deforestation that are largely 
outside the forest sector. Box 1 illustrates the implications of the 
varied scope of REDD on e�ectiveness in emissions reductions 
in Indonesia.

2. Forest definition and scope of REDD+
What is included or not included in REDD+ as currently framed 
is still subject to much debate. One main reason for this is the 
lack of a globally agreed de�nition of forest (1, 2). Tropical forests 
have high natural diversity, but are also subject to a wide range 
of human intervention. In practice the same word can have 
many di�erent meanings (Figure 1). The term ‘forest’ refers to 
woody vegetation, but it is also linked to speci�c institutions 
empowered to manage forests. For example, the FAO statistics 
on forest cover su�er from ambiguity in de�nitions and the 
way these are used.  In many countries, custodians of woody 
vegetation outside institutional forests tend to have an 
ambivalent relationship with forest authorities.

In the context of the Kyoto Protocol of the UNFCCC an 
attempt was made to provide an operational de�nition to 
distinguish between ‘forest’ and ‘non-forest’ land use. This 
de�nition contributed to the failure of A/R-CDM (A�orestation/

Forest 
without 

trees

Non-forest without trees

Trees 
outside 
forest

Forest 
with 
trees

Forest 
without 

trees

Non-forest without trees

Trees 
outside 
forest

Forest 
with 
trees

Figure 1 - When does a tree become a forest? Trees 
exist both inside and outside of the forest definition.

Box 1: Case study for Indonesia

Applying a range of RED(D)(++) rules to actual land use change data 
for three provinces of Indonesia yields results that depend on both 
the rule-set and the de�nitions; some combinations will ‘see’ only 
20% of the total net emissions, for other combinations the (gross) 
emission counts exceed the net emissions of a whole-landscape C 
accounting (REALU).

Emission estimates for three provinces of Indonesia with different RED(D)(++) rules and different 
forest definitions; (ton CO2-eq/(ha y)) 

Lampung 

RED (gross 
emissions, only 
from forest to 
non-forest) 

REDD (gross 
emissions, from 
forest to lower C-
stock forest or 
non-forest ) 

REDD+ (net 
emissions, from 
forest to any land 
cover) 

REALU (net 
emissions, all 
changes 

Forest definition A 2.55 3.14 3.14 
3.08 Forest definition B 3.14 3.14 3.14 

Forest definition C 0.65 3.47 3.15 

Jambi     

Forest definition A 1.60 4.95 4.95 
6.58 Forest definition B 4.95 4.95 4.95 

Forest definition C 6.17 6.57 6.56 

E. Kalimantan     

Forest definition A 7.71 11.83 11.83 
11.79 Forest definition B 6.67 11.83 11.83 

Forest definition C 6.78 11.96 11.96 

Forest definitions: A. Only undisturbed forest; B. Natural forest (undisturbed and logged-over forests); C. Natural 
forest and agroforest (mixed tree-based systems) 
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Reforestation rules in the Clean Development Mechanism) (3). 
The REDD discussion has so far failed to address this issue. Its 
scope will depend on the way a ‘forest’ is interpreted (2). Box 
2 illustrates the implications of current forest de�nitions in 
Tanzania.

3. Trees outside the forest and peat
Trees on agricultural landscapes represent a globally important 
carbon stock. Forty-six percent of agricultural land globally has 

Box 2: Forest de�nitional issues and REDD: The case of the East Usambara Mountains, Tanzania

A case study on carbon stocks in the Usambara Mountains of Tanzania illustrates the implications of using uniform forest 
de�nitions for an assessment of actual changes in carbon stock resulting from REDD activities. The Tanzanian Forest Act (2002) 
includes a de�nition of forest, which has been adopted in the National REDD Framework : “Forest” means an area of land with 
at least 10% tree crown cover, naturally grown or planted, and/or 50% or more shrub and tree regeneration cover, and includes 
all forest reserves of whatever kind declared or gazetted under this Act and all plantations”. 

The East Usambara Mountains contain some of the most biodiverse and endemically rich forests on Earth. Native upland forest 
trees reach over 50m height, with up to 400 tons of living carbon per hectare. Most carbon in a tropical rainforest is held within 
a few very large trees. In the East Usambaras, the largest 10% of trees hold 96% of the biomass. The traditional spice agroforests 
in the East Usambaras, where cardamom is cultivated under partially cleared native rainforest canopy, contain between 100 
and 200 tC/ha.

A study on land use change and e�ects on carbon stocks between 1992 and 2006 demonstrates that the forest de�nition 
adopted in the Tanzanian National REDD framework would not capture signi�cant levels of deforestation in the East Usambaras. 
The authors estimated that by de�nition, the area would still be classi�ed as forest if up to approximately 88% of trees were 
removed, resulting in a loss of carbon per ha of up to 87%. It would also mean that 8.8 million tons of carbon could be removed 
from the forests in the same period and 32.6 million tons of CO2 emitted – while, by de�nition, no deforestation would have 
taken place in the East Usambaras. 

Remote sensing data showed approximately 7500 ha of forests have been cleared or burned within forest reserves, in addition 
to signi�cant deforestation outside the reserve boundaries. Since forest reserves remain under the management of the national 
forest authority and have the potential to regenerate, deforestation occurring within the reserves would not be counted as 
deforestation under the current de�nitions, but rather as ‘temporarily unstocked’ forests. However, it is unlikely that the cleared 
areas would regenerate due to continued grazing and burning activities inside the reserves. This shows how using legal status 
of an area for assessments of deforestation can prove problematic when law enforcement is weak. 

Based on research by Jaclyn Hall, University of Florida and Salla Rantala, World Agroforestry Centre

Figure 2 - Tree canopy 
cover on agricultural 
land is mapped out at 
the global level. Forty-six 
percent of agricultural 
land globally has at least 
10% tree cover. Source: 
Zomer et. al 2009.

at least 10% tree cover (see �gure 2). In Southeast Asia and 
Central America, 50% has at least 30% tree cover (4). 

The carbon stocks in peatlands are equivalent to 70 years of 
current global CO2 emissions. The current REDD+ scope does 
not include peatlands that constitute already lost forest cover 
but keep emitting CO2. This is 3-5% of global CO2 emissions. 
Ignoring this issue will undermine the success of global 
mechanisms for emission control.
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The way  forward 

Emission reduction through high carbon-stock land 
use
Promoting high carbon stock land uses and reducing emissions 
from all land uses provide the best option to achieve global 
climate goals, especially enabling low carbon development 
pathways in developing countries. 

Emission reduction outside of Annex-I countries needs to be 
based on:

National sovereignty within di�erentiated global 
responsibility.
Respect of rights of indigenous people and rules for free 
and prior informed consent.
Integrity of global accounting systems. The goal is adaptive 
tainable livelihoods and climate resilience. 

To achieve these objectives, four ‘pillars’ that support a whole-
landscape agenda must be considered. Reducing forest-
based emissions (REDD), Reducing emissions from peat 

(REPeat), restocking land 
through trees and soil 
carbon (REStock) and 
Reducing emissions from 
agricultural greenhouse 
gasses (N2O and CH4). 
Figure 3 presents these 
four pillars in light of the 

principles and objectives mentioned above. The accounting 
guidelines exist (AFOLU). What we now need is a global 
commitment to move forward, comprehensively, across this 
agenda for reducing emissions from all land use.
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western Amazon basin of Brazil and Peru, the Congo Basin forest in 
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AFOLU accounting
Current UNFCCC discussions are touching on REDD, reducing 
emissions from peatlands, enhancement of carbon stocks, and 
reducing emissions from agriculture to a considerable degree. 
Besides REDD+:

CDM is being discussed under the AWG KP
A work programme for Agriculture is being discussed 
under sectoral approaches
Discussions on Nationally Appropriate Mitigation Actions - 
NAMAs - remain open to multiple options and sectors. 

AFOLU accounting might provide the best option for minimising 
leakage and de�nition / eligibility questions that may hamper 
the implementation of REDD+, CDM and other mitigation 
options as currently framed under the UNFCCC. The challenge 
would be to agree to an AFOLU accounting framework that 
involves all land uses.  

Figure 3 - The four pillars that support a whole-landscape agenda for 
carbon management

Restocking
trees & soils

Reducing 
Peatland 

emissions
Reducing 

forest-based 
emissions

Reducing 
agricultural 
N20 & CH4 
emissions

Ph
ot

o 
©

 V
. M

ea
du

/A
SB



116

Partnership in the tropical forest margins 

11

Policybriefs Partnership for the 
Tropical Forest Margins

14

Implications 

The FERVA method provides a 
replicable approach for involving 
stakeholders in the design of 
REDD mechanisms that will be 

a REDD value chain and allows 
for the analysis of the divergent 
opinions with respect to it and, 
if replicated over time, analysis 
of progress along learning 
curves in local negotiations. 

http://www.asb.cgiar.org

 
of the REDD Value Chain
Methods and results from pilot analyses in Indonesia and Peru

Reducing Emissions from Deforestation 
and Degradation (REDD) will require a 

to local actions towards high carbon-
storing  land use patterns. The value 

emissions, a shift in development 
pathways and all ‘transaction costs’ to 

emission reductions that can obtain 
‘credits’ and market value. Fairness in 
this context means rewarding stewards 

focussing on high-emission areas for 
reductions. 

Allocation (FERVA) method explores 
perceptions along the emerging REDD 
value chain. This brief reports on its 
applications in Indonesia and Peru.

1to accomplish its objectives. 
reductions require a focus on ‘hot spots’ of current emissions, but 

achieve medium-to-long term goals.

2Stakeholders indicate that their ‘desirable’ value chain 

money; this can and should lead to further dialogue on how a 
realistic, conditional, voluntary and pro-poor mechanism can emerge. 

3The currently expected allocation of funds to ‘transaction 

of the REDD value chain,  hence transaction 
costs will have to be lowered through simple and clear rules. 

4There is considerable divergence among the perceptions of 
 negotiations and dialogue are needed to 

reduce these gaps for mutually acceptable solutions.
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REDD has been embraced by international 
climate change negotiations, but details 
of how this can be done in practice are still 
under research. A major challenge for REDD is 
how to combine e�ciency and fairness. If all 
the attention goes to ‘hot spots’ and ‘urgent 
threats’, real stewards of forests feel left out 
(lack of fairness); if the hot spots are ignored, 
little emission reduction will be achieved (lack 
of e�ectiveness and e�ciency).

FA I R  A N D  E F F I C I E N T  R E D D  V A L U E  C H A I N S

The FERVA method: Fair and Ecient REDD Value Chain 
Allocation

There is no empirical evidence on the REDD value chain yet, as 
no transactions have been �nalized. There is enough clarity, 
however, on the functions that will have to be included. The 
REDD value chain will have to include many stakeholders: 
local actions, a number of layers of government, civil society 
and the private sector – for monitoring, certi�cation and 
veri�cation – and global stakeholders who are willing to invest 
in and/or pay for certi�ed emission reduction. An important 
question would be how the di�erent actors along this value 
chain will be rewarded or will bargain for their share? 

The Fair and E�cient REDD Value Chain Allocation (FERVA) 
method was designed to help in this process of negotiation 
(1). The method is based on the hypothesis that in the absence 
of data, actions and choices by stakeholders are based on 
their perceptions about how REDD will function. The contrast 
between what they ‘expect’ and what they see as ‘desirable’ 
may drive their e�ort to in�uence the way the REDD value 
chain is established. FERVA involves a number of steps, all in 
discussion with stakeholders.

FERVA method in 5 steps

First, the climate change issue and the role of ‘greenhouse 1. 
gases’ are introduced to ensure a leveling of the playing 
�eld and common understanding among stakeholders. 
Participants can be local communities, 
government o�cials, NGOs, university o�cials, 
private sector, mixed together or in separate 
groups (according to local conditions). Then 
participants are exposed to the issue of ‘fairness 
and e�ciency’ in REDD. 

Based on their preference, participants are 2. 
divided into two groups, one to argue for 
fairness and another to argue for e�ciency; 
the joint discussion focusses on “why should a 
REDD mechanism be fair and e�cient?”. 

Next the concept of a ‘value chain’ is introduced, 3. 
using a local agricultural commodity (e.g. co�ee, 
rubber or timber) value chain as an example, 
and comparing the prices per unit weight (or 
volume) at farm-gate, after processing and 
when bought by the end user. 

Then, the concept of ‘value chain’ is applied 4. 
to the REDD mechanism. The traded product 
in the carbon market is a piece of paper called 

Certi�ed Emission Reduction (CER). Figure 1 shows 8 
di�erent functions that need to be ful�lled to produce 
CERs and sell them, with multiple layers in the ‘monitoring, 
reporting and veri�cation’ process adding value to local 
emission reduction activities. The �rst two functions refer 
to e�ciency (reduce emissions) and fairness (support 
sustainable livelihoods). Functions 3-8 are part of the 
transactions costs. Functions 3-4 (Guarding against 
leakage: physical and temporal, and securing additionality 
by clear baselines) are �lters for any REDD mechanism. 
Then the national certi�cation scheme (function 5) is 
needed and should follow international rules on eligibility 
(function 6), for later veri�cation (function 7) until the 
CERs can be sold (function 8). 

We divide participants into small groups (5-10 persons per 5. 
group) to discuss the distribution of payments of REDD 
money. Then we ask participants to allocate 100 units of 
value among the 8 functions of the value chain noted in 
step 4 within two scenarios: what they expect to happen 
(or their current perception based on experience so far) 
and what they see as desirable. 

Further steps can include the use of tools from experimental 
economics that quantify the willingness of individuals to 
cooperate and jointly achieve bene�ts for all.

Figure 1. Eight functions of REDD value chain: From carbon emissions 
to Certi�ed Emission Reductions, adapted from (2). 

Workshops with stakeholders help reveal expectations and preferences for REDD 
implementation
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Methods and results from pilot analyses in Indonesia and Peru
Indonesia

Two workshops were conducted in Palangka Raya, Central 
Kalimantan, and Jayapura, Papua (3). Whereas Central 
Kalimantan has the highest emissions from deforestation 
and �re hazards in the country, there is still 90% of state-
designated forest land in Papua. Following are key 
conclusions from the FERVA analysis: 

Fairness vs. e�ciency: Arguments supporting fairness 
include moral consideration for people who already 
protect the forest and provide environmental services, 
and also the avoidance of deforestation and forest 
degradation threat to the protected/conservation forest. 
E�ciency arguments stressed on the implementation 
towards emission reduction in highly deforested and 
degraded areas. 

REDD value chain: It can be concluded that the 
stakeholders were pessimistic about REDD money 
distribution based on their current expectations, where 
the transaction costs were perceived to be very high 
(80% - 90%) and the payment to the local actors itself 
to be very low (10% - 20%). They hoped that at least the 
money could be distributed equally for transaction cost 
and the local actors (50% - 50%) (Figure 2).

Di�erences in views among governments, NGOs and 
university groups relate mainly to di�erent functions 
of the value chain, within the transactions costs, in an 
‘expected’ scenario. However, allocations are very similar 
in a ‘desirable’ scenario for all stakeholders (Figure 2).  

 In Papua where forest cover is still large, participants 
perceived forest as a potential resource for investment, 
supported by local actors’ strong land ownership rights. On 
the other hand, local actors supporting e�ciency argued 
against the forest management practices by concession 
holders without respect to indigenous knowledge.

Overall, the local community and regional governments 
tended to prioritize fairness arguments, while donors and 
brokers may put more priority on e�ciency.

Peru

Three workshops were conducted in the most deforested 
regions of the Amazon in Peru: Ucayali, San Martin and Loreto 
in October 2009 (4). REDD value chain analysis was based on 
their own knowledge and experience on development and 
conservation projects. Participants were divided randomly 
in multi-stakeholder subgroups of 5-8 people. Key messages 
that came out of these workshops are: 

There is a need for a REDD mechanism to be signi�cantly 
more fair and e�cient, that is, to reduce deforestation on 
the ground and to contribute to sustainable livelihoods in 
the Amazon. 

Fairness and e�ciency: Resources spent on actually 
reducing emissions should at least double in an ideal 
situation and the ones spent on securing sustainable 
livelihoods should increase. High transaction costs, in 
particular, of certi�cation and veri�cation, are currently 
bene�ting mostly international consulting �rms, making 
the regulated carbon market an ‘exclusive’ mechanism. It 
is not clear how communities and indigenous populations 
will be included in the REDD process and bene�t from it. 

Rules of the game:  The Ministry of Environment (MINAM) 
needs to present a position about the issue and to partner 
with other countries in the international climate change 
negotiations. It should also clarify how REDD carbon 
credits would relate to current government rewards for 
conservation schemes and how it would �t with the new 
environmental services law under discussion.  

Change in development pathway: The Peruvian 
government needs to change its ‘primary development’ 
model, based on exploitation of natural resources, to one 
of sustainable economy, where �nancial interests would 
not be above environment and social interests. 

Transparency and participation: Lack of availability of 
information about REDD to local stakeholders in formats 
and languages they can understand (the most recent 
information is only available in English), in order to build 
an e�ective mechanism with the direct participation of 
local communities, indigenous population and other 
actors, and to avoid future con�icts.

Figure 2. Stakeholder perceptions of the REDD value chain 
in Central Kalimantan by stakeholder group (government, 
NGO and University: Expected vs. desirable)

Figure 3. Stakeholder perceptions of the REDD value chain 
in Ucayali and Loreto (Peru): Expectations based on current 
experience and desirable.  
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Exploring the implications
Conclusions 

The current FERVA analysis captures the perceptions and 
expectations of stakeholders at early stages of a REDD strategy 
and helps them to understand the di�erent REDD value chain 
functions. 

FERVA can serve as a tool for further discussion and quanti�cation 
of divergence in opinion. It does not represent actual transactions 
as yet. 

Transaction costs of REDD activities at project scale are perceived 
to be 80-90%; even in a ‘desirable’ condition, they may represent 
50-66% of the value chain. This a�ects both fairness and 
e�ciency.

Di�erent perceptions can be in�uenced by the scale at which 
the FERVA method is applied – international, national, provincial 
or district – and by the type of stakeholder who participates. This 
will also be important at the REDD implementation stage. 

Recommendations 

Recommendations from participants and the authors call for 
complementary research on REDD value chain analysis, adding 
time, cost, technical capacities and governance implications to 
the di�erent value chain functions identi�ed. This would bridge 
the knowledge gap between what is desirable and what is 
realistic for a REDD mechanism. For example, Peru has estimated 
that it needs US$ 347 million per year for implementing an 
e�ective forest management policy at the national level (5), a 
basic component of a REDD strategy. 

In the near future, research will be needed to �nd a minimum 
threshold that a REDD scheme should meet in terms of its 
contributions to livelihoods, and water and biodiversity co-
bene�ts, in order to participate in a post-Kyoto regulated 
market. 
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Additionality refers to the emisison reduction 
achieved in comparison to a ‘business as 
usual’ development pathway.

E�ectiveness means success or achieving the 
results that you want (targets). 

E�ciency means e�ectiveness (achieving 
targets) per unit invested focusing on areas to 
reduce emission. 

Fairness means rewarding stewards of 
current forests for their e�orts.

Leakage is the unintended e�ect on emissions 
elsewhere (beyond the project scale).

Permanence or temporal leakage refers to 
future emissions (beyond project accounting 
period). 

Value chain is a representation of a sequence 
of actions that transform raw materials (or 
land use enhancing C sequestration) into 
marketable products (certi�ed emission 
reduction) that an end user could buy.

Key Terms used in this brief 
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Key Observations

1. UN Framework Convention on Climate change 

have created ambiguous forest categories and 
inconsistencies between countries about what 

2. In many countries, forest loss or conversion is not 

3. The ground-level implications of the current 
framing of REDD-plus will depend on the 
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Ambiguous forest 
de�nitions may 
become a major 
bottleneck in reaching 
REDD agreements 
at and beyond 
UNFCCC COP15

Implications
Application of UNFCCC accounting • 
rules for Agriculture, Forestry and 
Other Land Use (AFOLU) can help 
countries bypass the need for 

and promote multifunctional 
landscapes such as agroforestry 

The scope of emission reduction • 
agreements needs further 
negotiation alongside the overall 
commitments for emission 
reductions

Before new emission reduction • 
targets are set, no credible way of 
reducing emissions should be left 
untested
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Forest definitions
Policies depend on de�nitions. Many policies have failed or 
been sidetracked when the subsequent application included 
non-intended bene�ciaries or victims and excluded those 
intended. Additional rules are then usually made to “repair” the 
rules and close its mazes, adding to complexity, veri�cation 
bureaucracy and transaction costs. The fear is that this is going 
to happen with the COP 15 discussions on forests. What is a 
forest? What is not a forest? Forests were originally de�ned in 
reference to an institution, e.g. a king, who claimed control 
over it, not based on the presence or absence of trees. The king 
has been replaced by forestry departments, but the dichotomy 
between village/community and forest has usually remained. 
Villagers do not voluntarily describe their tree-based vegetation 
as a forest, as this implies a risk of denial of their rights and can 
lead to “trouble.”

The forest de�nition agreed on by UNFCCC in the context of 
the Kyoto protocol has three signi�cant parts, only the �rst of 
which has received a lot of attention:

Forest refers to a country-speci�c choice of a threshold 
canopy cover (10–30 percent) and tree height (two to �ve 
m);

These thresholds are applied through “expert judgment” 
based on the potential to be reached in situ, not necessarily 
to the current vegetation; and

Temporarily unstocked areas (without “temporarily” being 
de�ned) remain forest as long as a state forest entity thinks 
they will, can or should return to tree cover conditions.

Rules 2 and 3 were added to restrict the concept of 
reforestation and a�orestation and allow forest management 
practices including clear-felling followed by replanting within 
the forest domain. They make direct observation of forest 
di�cult. This forest de�nition has a number of counter-intuitive 
consequences:

Deforestation is not considered to have occurred in the 
conversion to oil-palm plantations, as such plantations 
meet the de�nition of forest;

There is no deforestation in a country like Indonesia, as 
land remains under the institutional control of forest 
institutions and is only “temporarily unstocked”;

Swiddening and shifting cultivation can �nally be removed 
from the list of drivers of deforestation, as long as the fallow 
phase can be expected to attain minimum tree height and 
crown cover;

Most tree crop production and agroforestry systems meet 
the minimum requirements of forest; unpruned co�ee, for 
example, can easily reach a height of �ve metres;

The transformation of natural forest into fastwood 
plantations after rounds of logging is considered to occur 
fully within the “forest” category, out of reach of RED 
policies;

A substantial proportion of peatland emissions are not 
governed by forest-related emission prevention rules 
if they involved lost forest cover and were excised from 
the “forest estate” before a cut-o� date that has yet to be 
speci�ed; integral protection of peat domes will likely have 
to deal with both forest and non-forest rules. 

Substantial tree-based land cover types fall outside of the 
current institutional and legal framework for forests and 
require broad-based implementation arrangements.

There is probably no single de�nition of forest that can apply 
in the continuum of landscapes with trees. From a biodiversity 
perspective, a cut-o� between “natural” and “planted” forest 
may seem desirable, but there are many intermediate forms.

When do trees become a forest? Photo © V. Meadu/ASB

In the discussion on reducing emissions 
from forests and other aspects of land use, 
the negotiators and their supporters appear 
to have assumed so far that ‘forest’ is a clear 
concept, that can be used in negotiated 
agreements for the post-Kyoto period.

The lessons from the implementation of 
a�orestation/reforestation in the Clean 
Development Mechanism (A/R-CDM) of 
the Kyoto protocol, however, show that 
the de�nition that has so far been agreed 
on, does not capture what most of public 
discourse sees as forest or non-forest. A 
major challenge for the Copenhagen COP15 
is therefore to either come up with a more 
operational concept for selective policy 
applications within the broader land use 
categories, move to a more comprehensive 
approach to land-based emissions that don’t 
depend on a forest de�nition, or accept that 
the agreements will remain a paper construct 
without implementation.
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Leakage
Any attempt at partial accounting or selective policies for 
emission reduction within the broad land-use category will 
still require leakage to be considered, as attempts to reduce 
emissions in one place may well lead to increased emissions 
elsewhere. Four forms of leakage merit speci�c attention: 

Leakage through shifts in spatial planning: if spatial 
planning shifts pressures to convert high-C-stock lands to 
other uses, the impact on these other lands needs to be 
considered, even if they are outside of the project area. 
This applies to land-use planning exercises at the district, 
provincial, and national scale and to logging or tree crop 
concessions. Leakage changes character at national 
borders, as shifts in emissions are supposed to be re�ected 
in other countries’ emission accounts. 

People-based leakage: if a landscape will provide livelihoods 
for fewer people after a forest-based emission reduction 
program is implemented, the project is responsible for 
where the people go and their emission consequences. 
If the project attracts more people and still achieves 
emission reductions, real progress is being made.

Commodity-based leakage: if an area currently provides 
markets with goods that tend to reduce C stocks, such as 
charcoal or agricultural products, any project that reduces 
emissions and local commodity production is likely to shift 
pressures elsewhere. Only if total production is constant, 
or the external demand is reduced, can a project claim 

emission reduction. Otherwise, partial leakage needs to 
be accounted for.

Cross-sectoral leakage: absorbing more labour in 
productive parts of the landscape to avoid the forms of 
leakage mentioned above may well increase greenhouse 
gas emissions from an agricultural sector within a landscape 
that is being assessed. Agricultural intensi�cation can well 
be part of an emission reduction package, but its emissions 
need to be accounted for as part of the project design, or 
as leakage if outside of the project boundary.

From RED to REALU
The international debate has partially recognized these 
issues and a progression of concepts — from RED to REDD 
to REDD+ to REDD++ — re�ects the tendency to include an 
ever larger share of total land-use change. The logical end 
point of this is to apply the same rules in developing countries 
that apply within Annex I countries: account for all land use 
with a measurement protocol that ensures that there are no 
gaps between categories and that therefore is not sensitive to 
details of de�nition (i.e., if the C stock in a type of land cover is 
not captured by one category it has to be included in another). 
Reducing Emissions from Any Land Use (or across all land uses) 
or REALU is the logical next step in the REDD debate. Figure 1 
shows the part of a land cover change matrix that is included 
in the accounts under four possible international regimes.

RED = Reducing emissions from (gross) 
deforestation: only changes from forest to non-forest 
land cover types are included and details very much 
depend on the operational definition of forest;

RED

REDD

REDD+

REALUREDD++ = REALU =  REDD+ plus all 
transitions in land cover that affect C storage, 
whether peatland or mineral soil, trees outside forest, 
agroforest, plantations or natural forest. It does not 
depend on the operational definition of forest. 

REDD+ = REDD plus restocking within and 
towards forest; in some versions REDD+ will also 
include peatlands, regardless of their forest status; 
details still depend on the operational definition of 
forest;

REDD = RED plus forest degradation, or the shifts 
to lower C-stock densities within the forest; details 
very much depend on the operational definition of 
forest;

Figure 1 - Emissions captured under di�erent REDD scenarios
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From the perspective of e�ciency as well as fairness there 
is very little reason to pay selective attention to forest rather 
than other land uses. A more comprehensive REALU approach 
is likely to allow trees outside forest, agroforestry systems and 
community-based forest management to be treated fairly in 
the rules, proportional to C storage achieved and emissions 
avoided. It will likely also further reduce emissions by boosting 
carbon storage in agricultural production systems and systems 
in between agriculture and forests.

Recent analysis by the World Agroforestry Centre suggests 
that 1 billion ha, or one �fth of the agricultural lands of the 
world, have at least ten percent tree cover (1).

Accounting
There still are valid questions about how the accounting 
regime for Annex 1 countries should be applied to developing 
countries. In the simplest form, Tier 1 accounting, the data 
requirements are slight, but there is a substantial uncertainty 
margin about the estimates as default assumptions are used. 
Tier 2 accounting, which makes use of nationally-derived 
default values, is within the capabilities of any country 

that involves universities and research institutions in the 
relatively simple measurements. Tier 3 accounting, the most 
sophisticated form and the one with the lowest uncertainty 
margins, requires a substantial investment in databases and 
data collection. Such investments will be justi�ed only for 
those low-income countries with external assistance and/or 
when �nancial incentives for emission reduction emerge.

The way forward
The ASB Partnership for the Tropical Forest Margins, hosted by 
the World Agroforestry Centre, will try to highlight the REALU 
option for national negotiators and provide quantitative 
analysis of the part of total land-based emissions that will be 
covered by the various types of rules under current discussion. 
A key lesson from Kyoto may be that the scope of emission 
reduction agreements outside industrialized countries needs 
to be negotiated alongside the commitments for overall 
emission reduction. Once such numbers are set, further 
¡exibility in mechanisms to achieve the targets will undermine 
the credibility of the e¢ort. Before such targets are set, no 
credible way of reducing global emissions should be left 
untested.
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Cover photo
A landscape in Sumatra, Indonesia clearly shows where natural forests have been replaced by oil palm 
plantations or removed completely. Yet according to Indonesia’s forest de�nition all of these land uses 
meet the criteria for being a forest. Photo by V. Meadu.

Re-forestation in Africa. Photo © T. Yatich\ICRAF 
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1. One third of Indonesia’s forest emissions (total of 
0.6 Gt carbon per year) occur outside institutionally 

current national policy for Reducing Emissions from 
Deforestation and forest Degradation (REDD+).

2.  If current emission levels continue according to 
business as usual, there will be no forest left by 2063. 

3. Carbon stocks outside of institutional forests are more 
at risk than those inside, and may be depleted by 2032. 
This is partly due to emissions leakage from protected 
forests.

4. If carbon emissions from outside the institutional 
forest are accounted for, it becomes clear that there are 
no net emission reductions in Indonesia.

New data from Indonesia 
suggests that one-third of 
greenhouse gas emissions 
from deforestation 
originate from areas not 
o�cially de�ned as ‘forest’.

Accounting for carbon in 
the whole landscape and 
Reducing Emissions from 
All Land Uses (REALU) 
can be more e�ective in 
reducing emissions.

Implications

Current REDD+ approaches • 
in Indonesia may not 
reduce net C02 emissions

An approach for Reducing • 
Emissions from All Land Uses 

reduce net emissions, and 
ensure more locally-appropriate 
reduction activities

A REALU approach can • 
overcome unclear forest 

leakage of emissions 
between sectors

16
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Indonesia: the leader in emissions
Indonesia is likely the global leader in land-based, or terrestrial 
carbon emissions, with approximately equal emission rates 
from above-ground carbon stock (mostly trees) and below-
ground carbon (mostly peatlands). Peatlands, which make up 
about 10% of Indonesia, are incredibly rich in carbon. These 
areas store about 10 times more carbon below-ground than 
above-ground. In comparison, mineral soils typically store 
about half of the above-ground stocks. Due to these large 
stocks, the time limit on below-ground carbon is longer than 
for above-ground stocks. 

Emission estimates for Indonesia and its 
time limit
For the periods 1990–2000 and 2000–2005, the average loss 
of above-ground carbon stock was found to be consistently 
0.6 Gt per year, with about two-thirds of the emissions taking 
place inside, and one-third 
outside, of the kawasan hutan 
(this does not include peat 
emissions). These new estimates 
are higher than the data that 
was used for Indonesia’s national 
communications on greenhouse 
gas emissions. It also differs in 
detail owing to differences in 
methodology and in the imagery 
used for the land-cover change 
maps. Due to these differences, 
the aboveground time limit for 
Indonesia as a whole decreased 
from 73 to 63 years, calculated at 
the start of the two measurement 
periods (both translating to the 
year 2063 as the time limit). These 

results strongly underline the need for realistic international and 
national approaches in order to slow down deforestation rates. 
The time limit for peatland emissions is measured in hundreds 
of years. The time limit for overall emissions can be segregated 
into kawasan hutan and non-kawasan hutan. Results for the 
2000–2005 period are 73 and 32 years respectively. These 
numbers indicate that carbon stocks in the forest outside the 
kawasan hutan are more at risk than those inside, and that 
current emission levels could potentially be sustained for a 
policy-relevant period of 20 years.

A thought experiment on REDD+ ...
Suppose that from now on the Indonesian Government is able 
to effectively protect all of the kawasan hutan and reduce its 
emission rate to zero. Would this mean that total emissions 
from Indonesia would be reduced? Not necessarily, because 
the causes of carbon stock loss would shift and affect the trees 
outside the forest. However, the time limit for trees outside of 

Key Concepts
Time limit on business as usual
Emissions from forests are recognised as an important component 
of the global carbon balance, with just three forest-rich countries 
(Indonesia, Brazil and Democratic Republic of Congo), responsible for 
more than half these emissions globally. Deforestation has stopped 
in many countries because there are simply no forests left. The ratio 
of remaining carbon stock and current carbon emission rates shows 
how many years business as usual can continue before forests are 
gone and carbon stocks are entirely depleted. This can be referred to 
as the “time limit” on business as usual.

The time limit on Indonesia’s changing above-ground carbon 
stocks was analysed according to di�erent forest de�nitions
The word forest has multiple meanings. On one hand it refers to 
woody vegetation with a minimum tree height and cover. On the 
other, it refers to an institutional regime known as kawasan hutan in 
Indonesia. Earlier analyses have shown that these two classi�cations 
don’t match and that there is forest with trees, forest without trees, 
non-forest with trees and non-forest without trees (see ASB PolicyBrief 
15: If we cannot de�ne it, we cannot save it). The above-ground time 
limit on Indonesia’s changing carbon stocks was analysed according 
to di�erent forest de�nitions. The results reveal some serious concerns 
for the current REDD+ approaches in Indonesia, particularly as trees 
outside the institutional forest are not currently considered. 

Figure 1 - Losses of C stock in above ground vegetation implies CO2 emissions

Recent analysis of satellite imagery for all of Indonesia is revealing that areas outside the institutional 

forest are producing one-third of the country’s emissions. Proportional to area, as much carbon is lost 

outside as inside the institutional forest, and carbon stocks are lost at a greater rate outside the forest. 

Forest use class (% of area) 1990-

2000

2000-

2005

1990-

2000

2000-

2005

1990-

2000

2000-

2005
tC ha-1 yr-1 % year-1 % of total 

emission
Protected/conserved (26.7%) 1.55 2.01 0.65 0.90 16 20

Production (31.8%) 3.29 3.28 1.60 1.80 41 39
Convertible (9.6%) 2.95 3.07 1.59 1.87 11 11
Non-forest (31.9%) 2.63 2.57 2.73 3.33 32 30

Total 2.58 2.69 1.45 1.70

Source: ALLREDDI project, 2010
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the forest is less than what has been calculated to date, and 
would be accelerated by a higher total emission rate. How 
much time would be left for trees outside forests, if REDD+ 
leaves them out?

...or the actual current policy?
This was not in fact a thought experiment. It is the actual 
REDD policy of the Government of Indonesia, supported by all 
relevant agencies in the international arena. All current policy 
is focused on the institutional forest and on enhancing the 
control of central forest authorities over what happens there. 
We know that leakage is one of the biggest issues in REDD; 
protecting forest in one place may lead to a shift of emissions 
to other forests. So far, attention has only been given to 
leakage within the institutional forest category. International 
accounting rules for leakage in other emission reduction 
schemes suggest that potential leakage is subtracted from 
predicted net emission reduction and that analysis of past 
estimates and measurements can be used to correct this. Our 
estimate of the time limit outside institutional forest can help 
us predict the net emission reductions Indonesia can claim, 
for example in a first hypothetical five-year accounting period. 
The answer is zero net emission reductions which is contrary 
to many expectations.

Leakage potential to non-forest
At the current overall emission rate of 0.6 Gt per year, the 
time limit for tree-based vegetation in Indonesia outside the 
institutional forest is 6.4 years; more than a five-year accounting 
period. It is therefore technically possible for net emission rates 
from tree-based vegetation in Indonesia to remain at the level 
of 0.6 Gt per year for more than five years, even if all kawasan 
hutan is 100% protected.

Implications
This result is shocking, considering the overall objective of 
REDD+ is to create net emission reductions. What can we do 

about it? From a carbon accounting perspective the answer 
is simple: do whole-landscape carbon accounting the way 
researchers in this study did and evidence of current emissions 
both inside and outside the kawasan hutan will emerge. The 
answer is not simple at the institutional level. The effectiveness 
of forest policies inside the kawasan hutan is not as clear as 
many would hope, but outside the kawasan hutan the Ministry 
of Forestry has no formal mandate. If effectiveness of REDD+ 
depends to such a degree on what happens outside of the 
kawasan hutan, policy development and intended resource 
sharing will have to drastically change from what is currently 
being proposed.

The alternative approach: Reducing 
Emissions from All Land Use
The ASB Partnership for the Tropical Forest Margins is calling 
for an approach for Reducing Emissions from All Land Use 
(REALU) based on the principle that emission  reduction needs 
to be evaluated across the whole landscape. We now have data 
to show how important this is for above-ground tree-based 
carbon stocks. The data for below-ground stocks (peatlands) is 
being developed, however it is already clear that for Indonesia, 
peatland emissions have been poorly handled in a REDD+ 
framework with a limited forest definition. 

Uncertainty in our data
Details of our calculations are subject to errors and uncertainty. 
Because both emission and carbon stock figures are derived 
from the same look-up table for typical carbon stocks per land-
cover class, the stock/emission ratios are not very sensitive to 
uncertainty in this table. The pixel-level reliability of the image 
interpretation is > 80% for nearly all land cover classes and in 
the aggregated-level data at district scale we expect this type 
of classification error to have evened out. The national scale 
data are largely insensitive to classification error but sensitive 
to any bias in the estimation.

Figures 2 and 3 - Geographic variation in time limit of business as usual emissions under a scenario where all kawasan hutan is protected but emissions 
shift to other woody vegetation. (Where the time limit is > 5 years, leakage can be 100% for a 5-year commitment period.)
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Indonesia: the leader in emission 
reduction
Indonesia is not only a leader in emissions from terrestrial 
carbon stocks, it has also shown political leadership to reduce 
emissions. Its Nationally Appropriate Mitigation Action (NAMA) 
plan targets net national emissions from various sectors 
including sustainable peatland management, reduction in rate 
of deforestation and land degradation, and development of 
carbon sequestration projects in forestry and agriculture, and 
commits to voluntarily reduce emissions 26% below the 2020 
business as usual projections1. 

Because the NAMA includes emissions from land uses outside 
of the forest, it is in effect a whole-landscape approach to 
carbon accounting. However, Indonesia has not clarified the 
relationship between NAMA and REDD+. 

It may be more effective to reframe the debate to talk about 
REALU rather than developing separate rules and institutions 
to implement NAMAs and REDD+. 

It may also be a more effective way to relate locally-appropriate 
mitigation actions (LAMAs) to NAMAs, and negotiate shared 
responsibility for reduction between districts, provinces and 
sectors.

Next steps
The data presented here is currently undergoing peer review 
and while the details may still change, the conclusions do not. 

REDD+ design in Indonesia (and similar conditions 
elsewhere) may require a serious rethinking. It may 
also bring the international REDD+ design back to the 
drawing board, particularly in light of arguments for a 
comprehensive approach to emission reduction from 
agriculture.  

Two challenges stand out: 

1) how to make emission reduction from forests possible 
in the absence of clear concepts of what a forest actually 
is, and 

2) how to level the playing field for trees and carbon stocks 
in agricultural soils and have them recognized as partly 
avoidable sources of emissions that merit attention. 

A whole-landscape approach can help reduce transaction 
costs of multiple and overlapping rules with gaps in between. 
It can also ensure that developing countries begin to meet the 
goals of emission reduction and fair incentives for effective 
stewardship of terrestrial vegetation.

Further Reading
(1) Witoelar, Rachmat. 30 January 2010. “Indonesia Voluntary Mitigation Actions”. Letter to UNFCCC. Available 

at: http://unfccc.int/files/meetings/application/pdf/indonesiacphaccord_app2.pdf    

van Noordwijk M, Minang PA, Dewi S, Hall J, Rantala S. 2009. Reducing Emissions from All Land Uses 
(REALU): The Case for a whole landscape approach. ASB PolicyBrief 13. ASB Partnership for the Tropical 
Forest Margins, Nairobi, Kenya. Available at: www.asb.cgiar.org

van Noordwijk M and Minang PA. 2009. “If we cannot define it, we cannot save it” ASB PolicyBrief  15. ASB 
Partnership for the Tropical Forest Margins, Nairobi, Kenya. Available at: www.asb.cgiar.org 

Correct citation
Ekadinata A; van Noordwijk M; Dewi S and Minang P A. 2010. “Reducing emissions from deforestation, 

inside and outside the ‘forest’”. ASB PolicyBrief 16. ASB Partnership for the Tropical Forest Margins, Nairobi, 
Kenya. Available at: www.asb.cgiar.org

Cover photo
Peatland areas in Sumatra, Indonesia, are being rapidly converted to oil palm plantations.  Many of the 
emissions from this land use change are not considered under Indonesia’s current REDD policy.  
Photo by V. Meadu.

There are more trees on the farm in the foreground than in the forest in the background, 
around Lake Toba in Sumatra, Indonesia. Photo © M. van Noordwijk
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1. Countries reducing emissions might displace land use (hence 
emissions) to other countries:
Countries that have increased their forest area in recent years (turned 
the corner in forest transition terms) have done so partly by importing 

emissions footprint. The increase in external emissions footprint over 
the last 5 years was on average 50 percent of the new forest area. 
REDD implementation could therefore trigger increased displacement 
if not well implemented. 

2.  Market demand for “greener” commodities and consumer 

reductions:
Consumer  boycotts and changes in behaviour in international value 

emissions from deforestation than the nascent REDD+ institutional 
approach. 

3. Multiple, varied and emerging carbon footprint labels and 
standards present challenges for planning and understanding 
potential implications.

Implications

International emission displacement • 
through trade in food, forest and wood 
products needs to be acknowledged 

responsibility’ for controlling net 
emissions within the UNFCCC 
frameworks. For example, calculation 
of national emissions should also 
include emissions caused by products 
consumed within that country rather 
than only those produced within.

More synergy can be achieved • 
between trade-based (‘responsible 
global citizen’) and

17

http://www.asb.cgiar.org

(Continues overleaf)

Increasing proportions of land use change responsible for 
emissions from deforestation, forest degradation and agriculture 
in developing countries is associated with commodities meant 
for export, hence the concept of Emissions Embodied in Trade- 
EET. 

As many corporations, countries and consumers embrace carbon 
footprint labelling and advocate for “greener” commodities, there 
is potential for reducing emissions from land use change in the 
humid and sub-humid tropics. Yet, current debate on Reduced 
Emissions from Deforestation and Degradation – REDD+ has not 
considered the potential implications of EET. 

reductions may induce cross-border land use displacements; (b) 
how market demand for “greener” commodities and consumer 
pressure on some tropical commodities can shape behaviour 

implications that result from EET.

GLOBAL TRADE / 
MARKETS

REDD+
LAND 
USE 

CHANGE

Countries reducing emissions 
might displace land use to other 

countries

Market demand for 
“greener” 

commodities 
influencing agents of 

land use change

“Consumer” pressures 
catalysing emissions 
reductions through 

boycotts and campaigns

CARBON 
FOOTPRINT 
LABELLING / 

CERTIFICATION

Markets reacting to REDD + and 
other Land Uses policies & 
taking advantage of related 

opportunities 
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1. Forest transition countries increase their 
displacement of land use (hence emissions) to 
other countries
A recent study by Meyfroidt et al. (2010) showed that a number of 
developing countries, including Costa Rica, Vietnam and China 
have been able to reverse the trend of continued forest loss by 
achieving net reforestation. While part of this increase in forest 
area has been achieved by gains in agricultural productivity 
and policies of reforestation and forest protection, it has also  
been associated with an increase in net import of agricultural 
and forestry products, increasing the ‘net displacement beyond 
the national boundary’ of the country. 

Displacement is here defined as the area outside a country’s 
borders required to produce the imports of food, fibre 
and wood. When international trade data (in the FAO and 
COMTRADE databases), was converted into the area needed 
for the production of the different commodities, it revealed 
that in total, 52% of the increase in forest areas by these forest 
transition countries was offset by an increase in ‘footprint’ 
over the past 5 years. Although these area changes cannot be 
directly translated to carbon dioxide emissions. 

Such international emission displacement is not included in 
current discussions and impending agreements on reducing 
emissions from deforestation and forest degradation (REDD+).

Figure 1: Net displacement represents the area of land used outside a country to produce the net traded volumes of agricultural and wood products. A positive value 
corresponds to net imports, and a negative value to net exports. Reprinted from Meyfroidt et al. (2010) 

EMISSIONS EMBEDDED IN TRADE (EET) AND LAND USE IN TROPICAL FOREST MARGINS

There is need for standardized footprint 
accounting methods that are applicable across 
all commodities in order to increase transparency 
and accountability; thresholds and standards 
may vary but should be comparable.

Implications (continued)

 area-based (‘national carbon emission rights’) 
approaches to emission accounting and 
accountability. There are also potential gains 
for private companies if and when they adopt 
greater transparency in accounting. 

2. Market demand for “greener” commodities 
is  in�uencing land use and catalysing 
emission reductions
Massive conversion of tropical forests on mineral soils or 
peatlands to oil palm plantations has become a focus of debate, 

initially linked to biofuel production but extended to palm oil 
used for the food industry. This debate has been driven by 
private consumers, retail chains; wood and agro-industry that 
together demand greener products and also sometimes target 
campaigns against poor environmental practice at specific 
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locations around the world. 

Public outcry over the destruction of biodiversity habitat, 
including that of the highly threatened Sumatran orang-
utan as well as high emission rates, led to consumer boycotts 
and public declarations by the food industry. Consequently 
contracts were cancelled with plantation companies involved 
in new forest clearing.  Cases of this nature are increasing and 
could be very influential on land use change. (Gritten & Mola-
Yudego 2010). 

3. Multiple and varied emerging rules for 
carbon footprints accounting
Labels, both national and voluntary, are being developed with 
diverse accounting rules. Examples include those from France, 
the USA, the European Union and the CarbonTrust private 
scheme (Mead, L. 2010). 

Some key differences concern the scope of the project life 
cycle analysis required and which Green House Gases (GHGs) 
to include. 

We illustrate these challenges with two concepts (“carbon 
emissions intensity” and “induced land use change”) below. 
Carbon footprints here refer to the carbon and GHG emissions 
associated with the supply chain and life cycle of the 
commodity. 

The biofuel debate has led to rules of accounting for the 
carbon intensity of biofuels production, with a dominant role 
for the carbon debts incurred at the land conversion stage. 
For example, oil palm production with current techniques for 
fertilization and milling cannot meet the biofuel standards of 
the EU and USA unless it is produced without carbon debts. 
To meet these standards (or to be C debt free), the oil palm 
plantation should have replaced a vegetation with less than 
40t C/ha (which is the time-averaged carbon stock) at the time 
of establishment (Dewi et al. 2009). 

Some of the emerging rules include the concept of ‘induced 
land use change’, which recognizes that new ways of using 
agricultural products, such  as biofuel, lead to further expansion 
of agriculture, possibly through permanent residences because 
of labour migration and several steps of products substitution  
in places far from where the initial change occurred. Even if a 
production stream can by itself meet the emerging standards, 
it will be held accountable for the average carbon intensity of 
the area to which it supposedly shifts production. 

Strict application of such rules makes it impossible for any 
producer to meet the standards and may therefore be 
counterproductive in efforts to reduce emissions from land 
use. There is need to find better ways  of linking international 
trade in products with global markets that respond to supply 
and demand. 

1995

2009

The Tripa swamp along the west coast of Aceh (Sumatra, Indonesia) was largely converted to 
oil palm in the 1990s, but one block of forest remains, home to Sumatran orangutans. Pressure 

from environmental NGO’s led the concession holder to declare a voluntary moratorium on 
further conversion of the forest area.
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such as:

(i). Minimum indicative reporting on potential / estimated 
displacements within national accounting for REDD+ and 
eventually Nationally Appropriate Mitigation Strategies 
(NAMAs). 

(ii). Setting incentives and guidelines for managing regional 
level displacement. For example, current evidence indicates 
that trade in timber and wood products, partly illegal, is 
significant among certain countries and therefore could be 
impacted by REDD schemes, especially for the South East 
Asia region (Vietnam, Lao, China and Cambodia) and the 
West African region (Ghana, Cote D’Ivoire, Burkina Faso and 
Mali . This could also be extended to a global threshold of 
adherence to any REDD agreement similar to that which was 
required for enforcing the Kyoto Protocol. 

(iii). The responsibility of nation states for their land use and 
emissions needs to be clearly reflected in rules that match 
World Trade Organization standards which guard against 
‘protectionism’, while achieving ‘conservation’.

Way forward 

a. Improve transparency in land use planning and 
implementation 
Consumer demand for “green”/carbon neutral products 
requires an adjustment in national and local land use planning 
practices. This implies more transparency, good record 
keeping and reporting, and deliberate attempts at low carbon 
development pathways along the value chains of commodities 
in developing countries. Relevant models for such low carbon 
development need to be developed. 

b. Joint development of comparable standards for carbon 
footprints
Negotiating some globally acceptable rules and methods 
for carbon footprint accounting would be an important way 
forward in terms of resolving the current diverse and multiple 
emerging schemes. Such a process needs to involve all key 
players along the value chain and within an internationally 
acceptable process. 

One example of such an attempt within the oilpalm sub-
sector is the Roundtable for Sustainable Palm Oil-RSPO (http://
www.rspo.org/), a forum where the industry meets with trade 
partners and environmentalists.  RSPO has decided to facilitate 
the design of accounting rules that are transparent and that 
will allow the clean producers to certify compliance, facilitating 
choice for consumers, importing countries and food processing 
industry. Other commodities such as sugar cane and biofuels 
may need to consider this option.

c. Consideration of EET within the UNFCCC and World Trade 
Organization (WTO) negotiations
The above evidence points to the need for recognition of 
EET within the context of international leakage in the REDD+ 
discussions. A number of possibilities could be considered, 
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Policybrief
Stewardship Agreements to Reduce Emissions 
from Deforestation and Degradation (REDD) 
in Indonesia

Main �ndings

1. The recent designation of Lubuk Beringin as the �rst 
'Hutan Desa' or 'Village Forest' came 10 years after the legal 
instrument was created, but o�ers prospects for wider use in 
con�ict resolution on forest margins.

2. The procedures for application and approval of Hutan 
Desa status involve local, provincial and national levels of 
government and consequently only cases will pass that 
provide a net bene�t at each level.

3. Expectations that resolving tenure con�ict would 
facilitate �ow of REDD investment to Indonesia facilitated 
approval of the �rst Hutan Desa case.

4. Lubuk Beringin was 'predisposed' to pioneer the Hutan 
Desa concept in Indonesia due to long term involvement 
with external agents building local social capital and aided 
by an informal forest discussion forum at the district capital.

Implications
• Increased tenure security for agroforests 

and community-managed forests is 
feasible within existing legal instruments 
in Indonesia and does not require new 
legislation.

• Wider application of the Hutan Desa 
concept will depend on a streamlining of 
procedures, learning from the �rst 
approval cases.

• Wider application of the Hutan Desa 
agreements can be a low-cost way for 
local people to bene�t from REDD e�orts, 
without requiring cash transfers.

• Impacts in governance and policy reform 
are unpredictable and carry over multiple 
project cycles with their often over-
ambitious goals to �nally achieve success 
in ways unforeseen.

http://www.asb.cgiar.org

Con�icts over who controls the forests and forest 
margins is now widely recognized as a key issue 
that needs to be addressed if the world wants to 
see a reduction of emissions from deforestation 
and degradation.  Indonesia, the country with the 
highest carbon emissions from change in its forest 
cover, is now expressing global leadership in 
commitments to Nationally Appropriate Mitigation 
Actions (NAMA) that include forests, peatland and 
an increasing attention for the 'trees outside forest', 
in the form of agroforests and trees in agricultural 
landscapes. Agreements on  stewardship in the 
forest margin are key to the success of such 
programs, but rules need to be simpli�ed for wider 
application.

Con�icts over who controls the forff ests and forff est 
margins is now widely recognized as a key issue
that needs to be addressed if the world wants to 
see a reduction of emissions from deforff estation 
and degradation.  Indonesia, the country with the
highest carbon emissions from change in its forff est 
cover, is norr w expressing global leadership in
commitments to Nationally Appropriate Mitigation 
Actions (NAMA) that include forff ests, peatland and 
an increasing attention for the 'ff trees outside forff est', 
in the form of agrff oforff ests and trees in agricultural 
landscapes. Agreements on  stewardship in the
forff est margin are key to the success of such
programs, but rules need to be simpli�ed for wider 
application.

photo by Jasnari
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Success in forest protection and 
emission reduction (REDD) requires 
conflict resolution. The recent village 
forest (Hutan Desa) regulation by the 
Minister of Forestry (P.49/Menhut-
II/2008) details how to reconcile forest 
management targets and livelihood 
interests of forest-edge villages within 
the framework of a permanent forest 
estate. Lubuk Beringin in Bungo 
district, Jambi province, became the 
first village in Indonesia to secure such 
an agreement. Recent analysis of 
process, stakes and social capital 
bridging local, district and national 
scales of Hutan Desa (Akiefnawati et 
al. 2010) aimed to assist in reducing 
t r a n s a c t i o n  c o s t s  f o r  w i d e r  
application. Streamlining of rules is 
needed to make Hutan Desa a viable 
part of REDD schemes at relevant 
scale, to support locally appropriate 
mitigation action as part of national 
strategies and as co-investment in 
stewardship for local, national and 
global benefits.  

The forestry law no. 41 of 1999 includes several options for 
co-management between forest authorities and local 
community groups or village entities. Wider use of the 
community-based agreements had stalled, while the 
village-forest rules were awaiting implementation decrees, 
till government rule no. 6 of 2007. Lubuk Beringin in Jambi 

It took 10 years to utilise the legal 
opportunity

became the first village to obtain this type of certificate on 
March 30, 2009.

The process of approval relates the forest to national and 
global interests in forest management via multiple steps, 
many of which effectively have a veto on village forest rules. 

Need for reducing transaction costs with 
simpler rules

2

Rights and obligations

Management rights given to the village body include: 
a. The use of environmental services provided by, and of non 

timber forest resources derived from, watershed protection 
zone.

b. The same plus the use of timber, subject to separate 
approval, in the production forest zone.

Work plan

At least once in a year the owner of the right reports the 
progress of the activities in the village forest, which include 
work plan, report on realisation of periodic activities, 
obstacles encountered and future planning.

Guidance and Control

Guidance and controlling village forest is carried out by 
Minister of Forestry, governor, the district head (or mayor in 
case of urban areas)

Termination of rights

Rights can be terminated based on results of a joint 
evaluation by the forest authorities and the body of village 
forest management. 

Table 1: Specifications of Hutan Desa in government rule no. 6 of 2007 and government rule 
no. 3 of 2008

Figure 1: The various scales involved in an application and approval process



134

Partnership in the tropical forest margins 

Further streamlining of the rules will be needed, making use 
of the legal precedent of the Lubuk Beringing permits.

Analysis of the stakeholders along the approval value 
chain indicated that local level forestry and other 
government officials have been supportive of this type of 
conflict resolution, but at national scale approval had 
stalled as the supporters of 'social forestry' had less voice 
than the supporters of a concessionaire based wood 
industry. Active interest in tenure conflicts by the agencies 
developing REDD implementation probably tipped the 
balance in favour of supporting a village forest showcase. 
Wider application of the rules may depend on further 
signals that Indonesia's forest sector earns international 
support by dealing with long-term bottlenecks such as 
tenure conflicts.

A number of factors predisposed the village of Lubuk 
Beringin to become a pioneer in Hutan Desa application in 
Indonesia, but the village is not unique. Support by external 
agents for conservation and development agreements 
dates back to the Integrated Conservation Development 
Project of the Kerinci Seblat National Park in the 1990s. This 
project was deemed to have been a failure but it sowed the 
seeds of a local articulation of conservation interests that 
earned the village respect in local government circles. An 
active but informal network of local government officials 

REDD beneficiaries: fairness and efficiency 
combined

Social capital: a long-term investment

interested in forestry issues at the district capital prepared 
the ground for administrative approval by discussing how 
rubber agroforests can perform forest functions and 
deserve policy support. An NGO active at local, provincial 
and national level assisted in the necessary 'bridging' forms 
of social capital, while international research agencies 
added credibility to local claims that environmental services 
can be maintained in a rubber agroforest context. Such a 
process of trust building, however, takes many years and 
cannot be readily substituted by fast track replication efforts. 
The existing case can, however, become  a learning site for 
allaying fears of those involved in the approval process.

3

Figure 2: The proposal process

Figure 3. A sample of the various approvals and support letters needed

Informal facilitation 1: Village level skills, institutions, management capacity, monitoring
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Next steps

Scaling out of the Hutan Desa concept to other villages 
within Bungo district is ongoing (three proposals are in the 
pipeline with the necessary maps and documents prepared 
with assistance by WARSI), while in neighbouring Merangin 
district a parallel process is near to its first success.  Formal 
analysis of the case has resulted in a peer-reviewed 

publication, outlining questions for further exploration. 
Indonesia's national REDD+ strategy, to be released before 
end of 2010, identifies tenure issues as one of five underlying 
challenges to be tackled. The time is ripe for a big push 
forward on these issues.

Contact us at:
ASB Partnership for the Tropical Forest Margins, 
P.O. Box 30677 - 00100 Nairobi, Kenya
Tel. +254 20 7224000 
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Policy Instrument Application domain Current status

Hutan Adat – 
recognition of 
traditional forest 
management and 
rights

None. Only limited recognition by regencies, but 
not by MoF.
1. Bungo, Jambi
2. West Lampung, Lampung
3. North Luwu, South Sulawesi
4. Kampar, Riau
5. Lebak, Banten

Several regency regulations recognize the existence of customary 
people and their rights, but these regulations need to be followed up by 
the Ministry of Forestry decrees that never been released, despite they 
are being addressed by the Forestry Law no. 41/1999.

Hutan Desa – village 
as active forest 
management unit

So far only 2300 ha in Lubuk Beringin Village, Bungo 
Regency, Jambi

The regency government is setting up several guidelines regarding on 
forest-collection for local communities.

Hutan 
Kemasyarakatan – 
community group 
with a forest 
management 

Around 167,450 ha of forest zone are being 
implemented or considered for HKm rules. Cases 
include Lampung, Bengkulu, Yogyakarta, Bali, West 
and East Nusa Tenggara, South and South East 
Sulawesi, Gorontalo, South, West and East 
Kalimantan.

This stewardship is the most advanced compared to the other 
stewardship arrangements. However, in some cases, overlapping 
authorities and uncertain criteria on monitoring and evaluation of HKm 
have impeded the HKm progress. 

Hutan Hak – privately 
or collectively owned 
forest

None. Despite being mentioned in the Forestry Law and MoF Decrees, the rules 
and regulations that apply have not lead to any application.

Hutan Tanaman 
Rakyat – management 
contracts for industrial 
timber plantation 
plots

Targeted to have 5.4 million ha in 2009. The area for 
HTR covers Sumatera, Java (only Yogyakarta), 
Kalimantan, Sulawesi and Papua.

The intention of this stewardship is to promote wood-supply for pulp 
industries. The selected locations are mostly near pulp mills. The HTR 
rules imply the option of bank loans.

Table 2: Tenure Transfer Policy Instrument

Contributors
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Main questions Take-home messages

1How can independent scienti�c inquiry 
add value to an already complex 

situation?

Scienti�c knowledge is more likely to be integrated into other actors’ decision making 
when it is perceived by them to be Salient (relevant), Credible (true) and Legitimate 
(unbiased) - SCL. Achieving shared ‘SCL’ perceptions requires active management of the 
science–action boundary. Management of the science–action boundary is needed for 
free �ow of ideas and evidence, but with restrained levels of  ‘control.’ 

2   How can ‘boundary work’ in the tropical 
forest margins be done e�ectively?

Boundary agents play crucial roles in e�ective boundary work. Pointers are provided 
to boundary agents who want to build and maintain shared perceptions of the SCL of 
actors’ respective knowledge contributions.

3 How can progress be made, when 
boundary work involves multi-

stakeholder negotiations in the midst of 
con�icts and widely divergent ambitions?

Dynamic knowledge-action linkage may need to build a shared understanding of the 
landscape and a facilitated process of negotiations, initially in a ‘safe space’ protected 
from external interference.

4  Isn’t all this ‘natural resource 
management’ work too site-speci�c for 

‘international public goods’ production?

Tools and approaches used are usually replicable while lessons learnt and ‘boundary 
objects’ created in one location can speed up the learning and negotiation processes 
elsewhere; there is, however, no substitute for self-discovery as a way of internalizing 
knowledge. 

http://www.asb.cgiar.org

Figure 1 - The actors have individual “knowledge-action pairs” with regard to 
the dynamics of tropical forest margins

Tropical forest margins are not just a constellation of tree species, but are social spaces where stakeholders 
contest over many issues, and use their knowledge, values and representations to plan and justify their actions.

LEK: Local ecological knowledge

PEK: Public space/policy ecological knowledge 

SEK/MEK: Scienti�c, researchers or modellers’ ecological knowledge
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Three main groups of actors are: local people; government, 
including associated leaders of public opinion; and scientists. 

Each actor draws on available knowledge to manage forest 
margins, while struggling to de�ne and defend their actions, 
cultural boundaries, and positions within the wider power 
structure (Figure 1).

Sometimes they also interact, mobilize social 
relationships and deploy various discursive means 
to attain speci�c goals. The interaction of several 
actors through their knowledge, interests, values, 
available resources and the structures to facilitate 
such interaction are crucial considerations in 
sustainable forest management.

Progress in bridging the knowledge with action 
gap can be achieved through e�ective strategies 
that actively engage the three groups.

If science is to secure the future of forest margins, 
assist in reducing poverty and enhance the long-
term conservation of forest resources, it has to 
communicate e�ectively with the two other 
knowledge - action pairs (Figure 1), and with the 
many shades of opinion within their group. A 
persistent challenge is on how to better integrate the 
knowledge - action pairs of the three main actors. 

For more than a decade, the ASB Partnership has 
tried various approaches in the tropical forest 
margins. A recent e�ort to take stock, re�ect on what 
has worked well, and identify the main challenges 
enabled scientists to distinguish three types of 
knowledge that reside with  the three main actors: 

Local ecological knowledge (LEK)1.  resides among local people 
and is embedded in local ‘context’;

Public space/policy ecological knowledge  (PEK)2.  is concerned 
with immediate ‘impact’; and 

Scienti�c, researchers or modellers’ ecological knowledge, 3. 
(SEK/MEK) is seeking generic ‘mechanisms’.

Two simple approaches have not worked: 

(1). Scientists and farmers generating new technology will 
not in itself lead to forest conservation.

(2). Scientists (or NGO advocates) advising policy-makers 
on how to handle the situation in forest margins for global 
bene�ts.

Virtues and risks of independent scienti�c inquiry
Linking knowledge, whether newly acquired or well-established, 
with appropriate actions for sustainable development can only work 
where the lack of knowledge is among the key constraints. Scientists 
have in the past explored di�erent ways of linking knowledge with 
policy (Figure 2).

“The linkage between 

knowledge and action thus 

needs to be evaluated as a two-

way process where the capacity 

for science to come up with new 

analyses of problems and their 

potential solutions depends on 

arrangements at the boundary

In the past, the model (Version 0) where science leads to international 
public goods that will be spontaneously taken up by well-intentioned 
private sector or public institutions had its advocates.  

With an increase in the two-way interaction between science and 
practice, uptake of results increased, alongside direct rewards for 
scientists who promised to deliver exactly what was demanded. Such 
‘demand driven’ research may require some form of protection from 
interference. Institutions managing the semi-permeable boundary 
arose, stimulating the �ow of ideas but protecting science from 
‘interference’ (Version 1). 

In actual fact, while applying new knowledge, the diversity of local 
stakeholders and the scarcity of ‘win-win’ solutions, make the uptake 
of new ideas more complex, requiring negotiations along the various 
tradeo�s (Version 2). Tradeo�s increase the complexity for ‘boundary 
agents’ who may need to understand and manage the biases in 
accessing external knowledge by less-empowered local actors. 

In confronting these models with recent experience in developing 
countries, a fourth model appeared (version -1) in which there is no 
‘boundary problem’, as there is no independence of research. Only 
statements supporting the status quo will pass the acceptability test. 
This is the version that has dominated in human history, and has only 
been slowly (and partially) abandoned in some societies.   

The linkage between knowledge and action thus needs to be 
evaluated as a two-way process where the capacity for science to 
come up with new analyses of problems and their potential solutions 
depends on arrangements at the boundary. Two possible pitfalls 
are: 

(1) complete independence will lead to missed 
opportunities for early application; and 

(2) strong control will suppress independence. 

Management of the boundary is urgent and may require more 
explicit recognition than what currently exists.

Figure 2 - Versions of e�orts by scientists to link their knowledge with users

“
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Figure. 3 - Pathways of actor engagement

Multi-actor negotiations in the 
knowledge + action world
A ‘Negotiation Support System’ was developed by 
ASB scientists to assist communities living at the 
forest margins and government authorities to step 
outside of their history of con�ict and agree on 
secure land tenure for squatter groups. This would 
be in exchange for the communities protecting the 
remaining forest and transforming monoculture 
co�ee farming to multi-strata co�ee gardens. 

ASB’s Negotiation Support System engages 
all parties in the creation of a new ‘reality’ that 
challenges existing paradigms in the local context. 
- For example, in the government’s initial view, all 
types of co�ee destroy watersheds and only natural 
forest or trees planted by foresters can secure 
water �ows. Scienti�c data can provide evidence 
debunking this view, and therefore create new 
room for understanding change, at least at the 
local level. 

Subsequent change at the central government 
level will require the engagement of both these 
local and scienti�c actors, to address the rationale 
and formats of regulation and create space for 
learning (Figure 3).  

This example shows a new way for scienti�c 
knowledge (Ksci) to in�uence action at the public/
policy level (Apol). 

Previous approaches had focused on pathway 3 
(scientists advising policymakers on what to do) 
and pathway 1 (scientists assisting policymakers 
to learn and chart their course of action). Pathway 
3 rarely works; pathway 1 requires ‘boundary 
organizations’ to manage the interactions. 

A fourth pathway aims at ‘empowering’ local 
stakeholders in their interaction with central 
policy knowledge - action pairs. However, this may 
not work where existing policy has a monopoly 

over the use of ‘science’ to justify its positions. Pathways 1 and 2 are not mutually 
exclusive, and may well be tried in conjunction. 

Supporting change at local level probably lowers the threshold for supporting 
change at a more central level – as long as it is not seen as too much of a threat for 
the powers that be. Combining the pathways of actor engagement with shortcuts 
into the public debate may work, depending on the urgency of the issue.  

How to be e�ective in doing boundary work
By re�ecting on ongoing experience, the following list of ten points of advice 
emerged for persons or organizations that want to link scienti�c analysis and 
knowledge with change and local action.

1). Expect complex cases of multiple actors, each with their 
associated knowledge, contesting at both action and knowledge 
levels using their own version of ‘history’ as justi�cation. Never 
underestimate nor over-estimate the ability of stakeholders to set 
their own course of actions.

2). Engage in interdisciplinary and collaborative consultations 
with all actors. Create open, safe spaces for intellectual enquiry. 
Appreciate diversity, as long as it does not result in clashes. Refrain 
from value statements about alternative knowledge. Respect 
community norms and rules in use.

3). The meaning of words lies in the context of their use: don’t 
expect that the meaning of words is the same across di�erent 
groups.

4). Learning will often require direct experience and empirical 
con�rmation that alternative options do exist: salience (‘so what’ 
outcomes), credibility (‘how does it work’ mechanisms) and 
legitimacy (‘here, now and us’ context, the absence of foreign 
agendas).

5). Provide time for building trust: often a technical entry point 
can help to provide legitimacy to your engagement. Willingness 
to listen and answer questions from local stakeholders goes a long 
way in establishing a two-way relationship.

6). Every type of boundary work requires double accountability, 

in moral if not formal sense. Ensure backing and understanding 
at higher levels, as there may be times that the ‘safe space’ isn’t 
quite so safe. Organizations may need to embed boundary agents 
in appropriate structures and provide incentives to individuals to 
go beyond the call of duty, explore ways of continually improving 
practice, and encourage people to listen.

7). Guard the permeability of the boundary: ideas can �ow freely 
when politically incorrect views or conclusions emerge. Clarity 
is needed on the separate domains of scienti�c knowledge and 
knowledge already in the public domain.

8). Knowledge sharing may aim, not for maximum clarity (the 
researchers’ aim), but optimal ambiguity. Multiple interpretations 
can coexist at the knowledge level, as long as they do not clash at the 
action level.

9). Live and walk the talk about separating scienti�c knowledge from 
biased conclusions such as: “although I had hoped otherwise, the 
outcome of the analysis is ... .” Ensure that content and the process of 
engagement are compatible.

10). Once there is awareness and appreciation of the relativity of all 
knowledge systems, jointly explore how knowledge to action linkages 
may have co-evolved. This process is as important as the technical 
content of the boundary work. Build a matrix for measuring program 
success.

Ten pointers in preparing for boundary work
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Replicability via ‘boundary work’ and training of 
‘agents’
If change at any location requires an elaborate process with full 
scienti�c analysis and engagement, it becomes too costly and 
lengthy for investors in development. They may revert to the ‘Version 
0’ of Figure 2, investing in science that just produces ‘international 
public goods’, or the politically less complex ‘Version 1’ of generating 
technology that is supposedly value and scale-neutral. The argument 
that the knowledge generated is too local in its impact has deterred 
investment into Integrated Natural Resource Management in 
international agricultural research. Is there a counter-argument?

Boundary work of the type described so far will often produce a 
boundary marker or boundary object that represents the negotiated, 
shared understanding of multiple actors. These boundary objects 
can be of many shapes and forms: words, phrases, diagrams, legal 
contracts, maps, or operational models. The more these objects 

truly represent the varied perspectives, the more likely they are to 
endure. 

Boundary objects can also be of great help for adjacent negotiation 
processes as long as local stakeholders recognize the similarity. 
A collection of such boundary objects provides the experience 
required by organizations and agents to replicate success – but 
never in a prescriptive manner. The type of boundary object that will 
work and provide shortcuts for local learning will remain di�cult to 
predict.

ASB scientists in South East Asia have developed a suite of diagnostic, 
interactive and communication tools based on the analysis of the 
three knowledge types, their overlaps and contradictions. Experience 
suggests that this can be a cost-e�ective way of linking scienti�c 
understanding and knowledge to local action as a step towards 
redirecting global change in more desirable directions.
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Co-existence of people and orangutan in Sumatra

Key �ndings
1.
survived in Batang Toru because of local recognition on 
agroforestry systems; the resultant landscape maintains well
the provision of di�erent ecosystem services

2. Migration into forest margins, facilitated by logging roads, is 
a threat to conservation objectives; local stewardship contracts
potentially halts this threat

3. Establishing formal 'protected area' status in a 
multifunctional landscape will lead to con�ict and loss of 
conservation values

4. Economic incentives for maintaining agroforests linked to 
conservation values are needed to secure a stable gradient

A gradient of forest–agroforest–agricultural landscape 

Implications

http://www.asb.cgiar.org
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Stabilising gradients for landscape multifunctionality
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Introduction

The landscape of Sumatra can be seen as a gradient
consisting of various land-use types, from forests in the
mountains through agroforests in the middle to paddy rice
fields and agricultural land downstream. The agroforests
represent a halfway point between the two extremes of
intensification.

Villages in Sumatra are generally located below the natural
forests. From around the houses up to the vicinity of natural
forest, gradients of domesticated tree-based systems can be
found, starting from homegardens where fruit trees are
planted to a zone of agroforest with tree crops for regular
income, which consists of trees that provide firewood,
timber for local use and non-timber products. There has
been at least 2000 years of trade of benzoin resin, known
locally as kemenyan, to India, harvested from Styrax
sumatrana and S. benzoine, both native trees of Sumatra.
There's a long history of cultivating native trees in agroforest,
when wild supplies became exhausted. The international
trade tradition made it easy for introduced trees to be
incorporated in the Colonial era: various coffee species and
oil palm from Africa, cacao, para rubber, quinine from Latin 
America. The agroforests blended local and foreign, old and
new, 'agro' and 'forest'. Farmers received income and other
benefits while maintaining a regular flow of good-quality
water and other ecosystem services that the (agro)forests
provide.

The BatangToru landscape as case study

1.
landscape survived in Batang Toru because of
local recognition on agroforestry systems; the
resultant landscape maintains well the provision
of different ecosystem services

The Batang Toru landscape close to the old port city of Sibolga,
North Sumatra, is the last place south of Lake Toba where the
genetically distinct southern populations of the Sumatran
orangutan have survived. Conflict between humans and
orangutan may arise when orangutan feed on fruit—such as
durian, petai and mangosteen—that are common in home
gardens as well as natural forest. The conservation of critically
endangered species such as the Sumatran orangutan is a global
priority. However, the BatangToru habitat exists in the context of
a broader landscape and long history of co-habitation with
humans.

This study aimed to contribute to basic facts on:

� what is where (the types of agroforests and other tree-based
land uses that complement natural forests and rice fields in 
the landscape),

� who uses them,

� how this has changed over the recent decades, and

� what are the consequences for carbon emissions and survival
of forest flora and fauna.

Only if such basic facts are understood can we hope to find new
ways to reconcile human development and the ecosystem
functions on which our species, as well as so many others,
depend.

A livelihoods study was conducted in four villages, which were
selected based on history of land-use change. Village
characteristics are presented in Table 1. Based on an analysis of
land-use changes from 1990 to 2005, the Batang Toru area was 
classified into two groups: (i) Group 1: areas that had a longer
history of land conversion. Some conversion was seen in land-
cover data from the year 2000; (ii) Group 2: areas with a higher
recent conversion rate (see Figure 1).

Deforestation implies a shift from 'forest' to 'non-forest' land
status and thus depends on the way 'forest' is defined.
Commonly used definitions of forest assume that 'forest' and
'agriculture' are not mutually compatible. Yet, a number of
agricultural systems critically depend on trees and when there

A gradient of forest–agroforest–agricultural

ultifunctional landscapes and species-rich agroforests can support biodiversity conservation. Command-Mand-control conservation approaches tend to create sharp distinctions between protected areas and 
surrounding agriculture. Can a village–agroforest–forest landscape gradient be stable? Or is it part of a 
continuous process of forest conversion that in the end will leave hardly any conservation values intact? The
landscape of Batang Toru, Sumatra offers a case study. It is home to a genetically unique Sumatran orangutan
population and to people of diverse backgrounds. It provides insight into the types of government policy and 
market-based instruments that are needed to stabilise the existing gradient.

Figure 1. 
Tapanuli district represented Group 1; Hutagurgur (Central Tapanuli
district) and Tanjung Rompa (South Tapanuli district) represented Group
2. Insert: Sumatra island

The villages of Banuaji Ampat and Simardangiang in North
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Table 1. Characteristics of the four sites in the Batang Toru area

are a lot of trees on a piece of land it may mimic the function of 
forest and be misclassified as forest, leading to restrictions on
access by farmers. This tree-based land use is called 'agroforest'
which easily meets the internationally accepted definition of
forest based on tree cover and tree height, but it is managed by
farmers rather than by forest management institutions. It can
actually be claimed by both and needs agreement by farmers (or
rural communities) and forest authorities to serve both local
livelihoods and public ecosystem services. The institutional
distinctions between 'forest' and 'non-forest' thus differ from the
ecological ones, with the latter referring to a gradient of land use
types, rather than a dichotomy. With the current international
attention on the rate of deforestation, its consequences and
drivers, 'agroforest' as a type of land use must be put on the map.
Agroforests must be understood on the basis of their history,
management style and current functions for watershed
protection and biodiversity conservation. Understanding this
can help reduce the conflict between local communities and
forest authorities, which may lead to joint management.

The description above fits what exists in Batangtoru landscape.
The area comprises different land cover types: undisturbed and 
disturbed forests, mixed gardens (durian, salak (snakefruit),
petai ('stinky bean')), pine plantations and kemenyan 
agroforests. The existence of mixed tree farms and agroforest
serves as a connecting gradient from forest to the agricultural

areas. Undoubtedly, undisturbed forests had the largest 
diversity and richness of species, while disturbed forests
and mixed gardens were the second and third largest for
diversity and richness of species, respectively. Rubber 
agroforests ranging 31–40 years-old has the lowest
diversity compared with the other three land-use types
(Figure 2A). Regarding carbon stock, disturbed forests have
slightly less carbon stock compared with undisturbed 
ones. Carbon stored in mixed gardens is slightly higher 
than that in disturbed forests and pine plantations (Figure
2B). This evidence shows that agroforests play a significant
role in biodiversity conservation and carbon storage.

Recognition by policy makers of the benefits that
agroforests provide should be a priority in order to
maximise human and ecological benefits.

The terrain of the Batang Toru landscape was usually hard to
access until logging companies established roads in order to
extract the valuable timber species that Sumatran forests
were renowned for. Government-sanctioned logging
concessions became widespread in, and after, the 1960s and
led to clearing forests for human settlements and other land
uses. Migrants, in particular, placed high demand on forests
for their livelihoods, using ex-logging roads for access in

2.
logging roads, is a threat to conservation
objectives; local stewardship contract
potentially halts this threat

Migration into forest margins, facilitated by

1According to the first maps of Indonesia that include agroforests as a category, the 
area has declined from about 20 million hectare in 1990 (roughly 10% of 
Indonesia's land area) to 16 million hectare in 2005 (about 8% of Indonesia), while 
oil palm plantations cover less than 5% of the total area
(http://www.worldagroforestrycentre.org/sea/ALLREDDI).
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Figure 2b. Carbon stock of trees and necromass in Batang Toru

order to clear them for agriculture and housing. In the
migrant village of Hutagurgur, households were large (7–8
persons each) compared with other villages (average 4–5
persons per household). The annual population growth in
Hutagurgur village was relatively high, at 1.8% per year, and
expansion of the village was rapid.For the Batang Toru area 
as a whole, population density was in the range 26–78
persons per km2, which was around the average for
Sumatra. High annual population growth, in particular in
CentralTapanuli (3–4% per year), posed a threat to forest use.
Rapid population growth has social consequences and
usually leads to environmental destruction, such as
encroachment on forests for agricultural and industrial
purposes, resulting in widespread deforestation.

Local stewardship contracts between forest authorities and
surrounding villages, such as agreements like hutan
kemasyarakatan (community forest) or hutan desa (village
forest), is considered potential to halt activities that threaten
the conservation values of BatangToru.

3. Establishing formal 'protected area' status in a
multifunctional landscape will lead to conflict and
loss of conservation values

Biodiversity conservation has typically been attempted using
what has become a 'traditional' approach, for example, national
parks and nature reserves. To date, land boundaries have been
the basis for policy, land-use planning and institutions to
attempt to reduce conflict and manage land for multiple
functions. The main objective of protected areas is to minimise 
anthropogenic impact on biodiversity, however, in reality, land
encroachment commonly happens on large parts of protected
areas and biodiversity continues to decline.

Nowadays, sustainability of conservation requires consideration
of the trade-offs between human uses and biodiversity values
(Wiens 2009). The conservation of critically endangered species
such as the Sumatran orangutan is a global priority and so the
possibility of co-habitation with humans has become a critical
issue. The Batang Toru area exists in a broader mosaic of
landscape and includes people and their activities. Establishing
formal protected area status for conservation in a
multifunctional landscape like Batang Toru may lead to conflict
and loss of conservation value. On the other hand, a
multifunctional approach to conservation allows for land-use
sharing for agriculture, forests and other functions. This
approach demonstrates the potential for co-existence of
nature and human activities. Therefore, identifying the links

Figure 2a. Diversity index and number of species in different land-
use types in Batang Toru

Figure 3. Ex-logging roads provide family migrants easy access to the 
remaining forest in Batang Toru, allowing them to clear the land for
agriculture and housing
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between biodiversity and changes in human population
structures are urgently needed.

In the landscape of Batang Toru, four main commodities of tree
crops contribute to farmers' incomes and the return to labour
and return to land are presented in Table 2. Coffee-based
agroforestry (60% coffee bush) and rubber-based agroforestry
(50% rubber trees) yielded almost similar results in terms of return
to land. However, coffee agroforestry performed higher since
coffee-based systems have a shorter immature period.
Additionally, coffee agroforests also have the highest return to
labour, which indicates that these systems would be more
attractive to farmers. In addition, profitability of agriculture
(paddy) was also relatively low because of low productivity, but
return to labour was still higher than the agricultural wage rate.
Moreover, farmers also considered this system important for food
security.

Agroforestry has been practised in Batang Toru for hundreds of
years and will likely continue because agroforests offer many
sources of income. Farmers raise weekly income from rubber and
sugar palm; monthly income from cacao, coffee, kemenyan and
salak; and annual income from fruit gardens (durian, petai and
mangosteen). Bearing all of this in mind, it appears that
agroforests with appropriate tree species may align with
orangutan conservation and human needs. For example, trees
that are not part of orangutan diet, such as rubber, candle nut
and Styrax spp., but which are already popular with local farmers,
can be planted more widely, thereby lessening the chance of
human–orangutan conflict and increasing farmers' income
security.

Renewed focus on forest preservation appeared to provide new
opportunities for conserving the habitat of the orangutan. As
part of the global concerns over carbon emissions and climate
change, international efforts to reduce emissions from
deforestation and degradation (REDD) received a boost at the
Thirteenth Conference of Parties of the International Framework
Convention on Climate Change (UNFCCC) in Bali in December
2007. It was argued that economic incentives provided in a REDD
framework could be used to shift the balance towards protecting
forests (aka carbon stock) and reducing carbon emissions from

4. Economic incentives for maintaining
agroforests linked to conservation values are
needed to secure a stable gradient

deforestation.This was likely to have substantial 'co-benefits'
for local people as well as for conservation.

Forest dominates the landscape of Batang Toru, covering
approximately 151 000 ha (61%) of the entire area in 2009,
although agricultural and agroforest activities have been
growing rapidly within the last two decades. Forest has been
degraded in some areas, amounting to 8000 ha and 9000 ha
in 2005 and 2009, respectively. Forest loss from 1994 to 2009
is approximately 11 000 ha (7 % of total forest area),
agroforests and mixed gardens tended to be stable, while
plantations (timber and oil palm) increased rapidly (Figure4).

The pattern of land-use changes in Batang Toru was
relatively slow, with a small but declining fraction in the
'medium carbon and medium profitability' class (such as
logging and agroforest) and a small, but slowly increasing,
fraction of 'high profitability and low carbon' land uses (for
example, oil palm). From 1994 to 2009, 48 % of BatangToru
stayed in the 'high carbon and low profitability' class, that is,
forest. The dominant change and the highest contributor to
CO2 emissions has been from undisturbed forest to
disturbed forest, which reflects logging and other timber
extraction activities.

Conserving the habitat of orangutan in places where forest
can be converted into profitable land uses, such as oil palm

Note: Price are for 2010 as expressed in 

June in Indonesian rupiah (IDR  9199 = 

USD 1), nominal interest rate 6.5%/yr.

*pd= person day

Table 2. Return to labour and land per land-use system in Batang Toru

Figure 4. Land-cover changes from 1994 to 2009 in Batang Toru
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plantations, entails a relatively high opportunity cost. In
such cases, a REDD scheme might provide 'co-benefits' by
providing rewards for local people not to convert forest to
plantations and thereby protect the forest and the
orangutan habitat. Other orangutan forests that are not so
rich in carbon (because on mineral soils) could also provide
other types of co-benefits. For example, they could be
important watersheds, providing many services for
downstream communities who could reward upstream
residents for protecting forests and, hence, the watershed
and water quality. Appreciation for the conservation value
of stable village–forest gradients needs to translate into co-
investment in a 'green' economy.

1. Mixed gardens and agroforestry systems can be
counted as 'forest' according to the current internationally
agreed definition. Again, by international standards all
emission reduction options discussed in this paper are
eligible for inclusion in REDD schemes, even though they
involve land outside the 'forest area' (Kawasan Hutan). How
government translates REDD+ into policy and actions in
Indonesia and the way, in particular, that government
agencies outside of 'forestry' are to be involved is currently
under discussion.

2. The continued in-migration of people may be the most
immediate threat to orangutan habitat, given the expansion
of mixed farming along the lower elevations of the Batang
Toru block (these are the most interesting part of the
landscape for orangutan). It is probably also the most
difficult to control and deflect, as there is no single
government agency that can withdraw permits and stop
the process. Other primary threats, such as logging and gold
mining, generate substantial income for the local and
central governments and offsets of local job opportunities
will not be sufficient.

Recommendations

3. Efforts to reduce emissions can, under certain conditions,
coincide with efforts to conserve orangutan. A REDD+ scheme 
might provide 'co-benefits' by providing rewards for local
people not to convert forest to plantations and thereby protect
the forest and the orangutan habitat.

4. A multifunctional approach that allows for land-use sharing
for agriculture, forests and other functions can achieve good
results in preserving orangutan and their habitat, reducing
greenhouse gas emissions and raising food production levels
only if appropriate tree species are planted and appropriate
management is adopted.

The ASB Partnership for the Tropical Forest Margins is working to raise
productivity and income of rural households in the humid tropics without 
increasing deforestation or undermining essential environmental services.

ASB is a consortium of over 90 international and national-level partners with
an ecoregional focus on the forest-agriculture margins in the humid tropics,
with benchmark sites in the western Amazon basin of Brazil and Peru, the
Congo Basin forest in Cameroon, southern Philippines, northern Thailand,
and the island of Sumatra in Indonesia.

The ASB Policybriefs series aims to deliver relevant, concise reading to key
people whose decisions will make a difference to poverty reduction and
environmental protection in the humid tropics.

This work was undertaken as part of the Reducing Emissions from All Land 
Uses (REALU) project with generous funding by NORAD, the Norwegian
Development Agency, The Kalimantan Forests and Climate Partnership-
Australia Indonesia Partnership and the Fair, Efficient and Sustainable
Emission Reduction from Land Use in Indonesia (FESERLUI) project funded
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necessary those of the funders. © 2010 ASB

Figure 5. Land-use change patterns over time in Batang Toru in the four
groups of land uses, classified by carbon stock and profitability
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1

Policybrief
Hot spots of confusion:
contested policies and competing carbon claims 
in the peatlands of Central Kalimantan, Indonesia

Main findings
1. Contesting claimants were found to use current 

contradictions and inconsistencies of Indonesian laws, multi-

sector policies and the articulation of local property rights and 

customary rights.

2. The ambivalence of the forest definition and associated 

property rights has 'path dependence', reflecting historical 

change of government laws, paradigms and public 

administration.

3. Legal arguments are not necessarily decisive  in settling 

disputes, but the lack of respect for legality contributes  to 

confusion, undermining authority.

4. Carbon rights in this area are not clear yet. They are at least 

as complex as the set of actors and agents who interact during 

the process that starts with a natural forest and ends with a 

landscape with few trees, high emissions but still high carbon 

stock.

Implications
�The state at national and provincial 

levels are two among several claimants 

and negotiated cooperation among 

stakeholders will be needed, rather than 

asserting a single legal authority.

�Market-based REDD+ implementation 

will add confusion as unresolved carbon 

rights come as an addition to the 

already complex layers of unresolved 

property rights.

�A co-investment paradigm of REDD+ 

can contribute to resolving disputes on 

property rights and seek more 

transparent use of state authority  and 

power.

Central Kalimantan has been selected as the 
primary REDD+ pilot in Indonesia. In its peatlands 
expectations of payments for carbon emission 
reduction currently shape the discourse over 
natural resource management as a means of 
influencing policy and exercising power. Different 
types of actors use their own interpretation of 
history, facts, rules and norms to support their 
claims. Shifting national policies have over the 
past decades shaped the distribution of power 
and actual use of peatland. Actions to reduce 
emissions will need to appreciate the institutional 
complexity. 

Central Kalimantan has been selected as the
primary REDD+ pilot in Indonesia. In its peatlands 
expectations of payments for carbon emission ff
reduction currently shape the discourse over 
natural resource management as a means of 
influencing policy and exercising power. Different 
types of actors use their own interpretation of 
history, facyy ts, rules and norms to support their
claims. Shifting national policies have over the 
past decades shaped the distribution of power 
and actual use of peatland. Actions to reduce
emissions will need to appreciate the institutional
complexity. 

photo: Yana Buana

http://www.asb.cgiar.org

21



147

Compilation of ASB Policy Briefs

Resource 
Use

Swidden and fishing and 
non-timber forest 
product economy

Logging Rice Rubber and oil palm 
plantations

Carbon-stock peatland 
(REDD)

Proponent Traditional and local 
communities

Ministry of 
Forestry before 
1995

Central government 
before 1998

Migrant population and 
local government (oil 
palm component)

Central government 
and Ministry of Forestry 
after 2007

Current 
debate

Examples 
of Current 
discourse

“Communities are 
customary people with 
traditional rights and 
ownership to the land, 
trees and water”
“Customary rights are 
being protected and 
recognized since the 
Dutch and now by local 
government ” 

“The area had been 
reserved for food estate 
purpose based on MoF No 
166/1996”
“Oil palm plantation can 
provide labor 
opportunities for people, 
especially for 
transmigration”

“Peatland must be 
conserved and protected 
from any land-use as it 
historically caused 
periodic forest fire”

The expectation of financial incentives for emission 
reduction has led to a debate on 'carbon rights'. In many 
countries, the debate uncovers a power contest among 
the government layers. The interaction of 'carbon rights' 
with existing or emerging rights, authorities and power 
over land-use decisions is not easily understood. Land 
'ownership' is only one of several elements influencing the 
level of emission reduction. Emission reduction is 
measured as a change over time in carbon stocks, relative 
to agreed baseline or expected change and after 
correction for leakage or displacement of emissions to 
other locations. These alone demand clarity and 
procedural justice if the 'legal basis' of property rights and 
governance over forested land and resources is to be 
resolved. However, this clarity does not yet exist in many 
landscapes in Indonesia. Hence, 'carbon rights' come as an 
addition to the already complex layers of unresolved 
property rights. The complexity extends from the 
relationship between individuals and local communities, 
between both of these and local government, between 
sub-national entities and Indonesia as a state, and in 
Indonesia's relation with global negotiation platforms on 
mitigating climate change.

The peat domes of Central Kalimantan Ex-Mega-Rice Area 
cover around 1.5 million ha on the interfluves of a number of 
rivers. These rivers have a long history of human use, with a 
string of settlements and a tradition of upstream-
downstream mobility of various ethnic groups practising 
'swiddens' along with shifting village locations. Ownership 

Shifted policy, shifting regimes: confused  
management of forest peatland 

claims on some parts of the riverbanks and hinterland 
depend on the details of the settlement history. During the 
colonial era, de facto use of the riverbanks was sanctioned 
by the government, but after independence the Republic of 
Indonesia claimed ownership of, and control over, all land 
and resources for the benefit of the people of Indonesia. The 
Agrarian Affairs Office in the early 1970s concluded that 
customary institutions had already diminished, leaving local 
people with vague or no land-use rights. But when the State 
started granting permits for logging concessions in 
designated forest areas, de jure concessions clashed with de 
facto use rights of local people. The construction of drainage 
canals for the Mega-Rice Project and establishment of 
transmigration settlements not only brought a new influx of 
migrants with land ownership claims, but also altered the 
institutional arrangements and property rights of existing 
local communities. The Mega-Rice Project shifted the 
existing property rights in the area into what was considered 
to be an open access regime. Each villager began to 
compete to gain access to natural resources. Confusion and 
rights contestation worsened in the 1997/1998 'forest fire' 
episode that hit the area. The forest fire was interpreted as a 
result of a combination of El Nino conditions causing a 
prolonged dry season and the increased vulnerability of 
peatland by drainage and logging. The extent of carbon 
release into the Indonesian atmosphere was estimated to 
be between 0.81 and 2.57 Gt— this is equivalent to 13–40% 
of the mean annual global carbon emissions from fossil 
fuels—which contributed greatly to the largest annual 
increase in atmospheric CO  concentration ever detected. 2

These episodes of fire events pushed the government to 
close the Mega-Rice Project (thus becoming the 'Ex-Mega-
Rice Project') and, since then, efforts have been focused 

2

Table 1. What type of resource use?
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rehabilitating the area. There is increasing consensus that 
emission reduction in peatland is technically feasible, urgent 
(high emissions) and probably cost effective. It is explicitly 
mentioned as part of the Indonesian–Norway Letter of 
Intent signed in 2010. Several donors and international 
organizations are exploring effective ways of reducing 
emissions in this area, to bring peatland emissions into the 
emerging REDD schemes.

The policy adopted by the provincial government to exploit 
the Ex-MRP area was in contrast with recent central 
government policy. The provincial government claimed 
scientific support for its position with reference to a study by 

Conflict of authority and power struggle 
dominate the discourse on 'rights'

the Agricultural Research and Development Office in 1998, 
showing that around 327 853 ha and 345 340 ha of the Ex-
MRP are considered suitable for oil palm cultivation and 
rubber plantations, respectively. Besides scientific support, 
the provincial government uses the Minister of Forestry's 
(MoF) Note No. 778/VIII-KP/2000 to argue their 'legal claim' 
over the exploitation of the Ex-MRP for oil palm and mining 
concessions. The Note provides a legal basis for the 
provincial government to convert state forest lands into 
other land-use systems, as long as conversion is 
accompanied by spatial developments plans. However, in 
2006, the central government issued a Note, which 
superseded the previous Note, and demanded with drawal 
of all concession permits issued by the provincial 
government since the year 2000. The Note also deemed the 
2003 spatial planning regulation of the provincial 
government illegal. The provincial government defended 

3

No. Date of Issue Note Legal and Discourse Statement

1. 12 September 2000 Ministry of Forestry Note 
No. 778/ VIII-KP/2000

�Acknowledges the Governor’s Decree No. 008/965/IV/BAPP as the final 
'legal' result of harmonization between provincial spatial development 
plans (RTRWP) and forest land-use by concession (TGHK)
�Stipulates that the land that has been regarded as non-forest zone 

(APL) under this decree may not need forest zone status conversion 
procedure   

2. 11 September 2006 Ministry of Forestry Note 
No. S.575/ Menhut-II/2006 

�The Governor’s Decree No. 008/965/IV/BAPP/ 1999 cannot be used for 
final legal result of harmonization because it had not been followed by 
a Ministry of Forestry decree on forest designation
�Ministry of Forestry Note No. 778/VIII-KP/2000, revoked 12 September 

2000

3. 2 November 2006 Governor of Central Kalimantan 
Note No. 126/1809/Ek 

�The Ministry of Home Affairs No. 050/2301/1996 stipulates that the 
harmonization process can be solved through a Governor’s Decree. 
Therefore, the decree above is 'legal'
�The harmonization process had been consulted with the Directorate 

General of Forest Planning within the Ministry of Forestry

4. 22 December 2006 Ministry of Forestry Note 
No. S-776/Menhut-II/2006 

�Insisted that the Governor’s Decree cannot be used as the legal basis 
for forest status conversion
�All land-use planning must follow 1982 forest land-use by concession 

(TGHK)

5. 3 January 2007 Governor of Central Kalimantan 
Note No. 522/010/Ek 

�Insisted that the 2003 Provincial Spatial Plan that is based on the 
Governor’s Decree above can be used for the regencies to convert 
forest to other land-use systems
�Instruct the regencies to not hesitate to convert forest to other 

purposes

6. 13 April 2007 Ministry of Forestry Note 
No. S.225/Menhut-II/2007 

�Insisted that the provincial government follow Ministry of Forestry 
Note No. S.575/ Menhut-II/2006
�Reiterated previous statements that the 2003 Provincial Spatial Plan 

must be followed by the Ministry of Forestry Decree to be considered 
a legal forest-status conversion

7. 3 July 2007 Governor of Central Kalimantan 
Note No. 522.11/1084/Ek 

�Agreed to support the consistency of laws and regulations 
�Denied the accusation that the 2003 Provincial Spatial Plan was the 

result of a harmonization process between provincial spatial 
development plans (RTRWP) and & forest land-use by concession 

8. 3 July 2007 Governor of Central Kalimantan 
Note No. 522.11/1089/Ek 

�Instructed the regencies not to issue any permits within the forest zone 
until the dispute was settled

Table 2. Notes of 'legal' discourse and disputes used by provincial government and Ministry of Forestry
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its decision by stating that the spatial development plan, 
which was rendered illegal by the MoF, had been 
harmoniously processed with consent and in conjunction 
with the forest land-use map (TGHK) of the MoF,  too, which 
was supported and approved by the Ministry of Home 
Affairs. After presenting these facts, the provincial 
government accused the MoF of unreasonably and 
irresponsibly rendering the 2003 spatial planning regulation 
illegal. The MoF reacted that the provincial government's 
management claim over the Ex-MRP area could not be 
treated as 'final' since there had not been a forest 
designation decree. Once again, the MoF ruled-out the 
legality of the 2003 spatial planning regulation in that it 
couldn't be used as a legal basis for converting the forest 
status and exploit the Ex-MRP for oil palm and mining 
concessions. The conflict of authority between the Central 
Kalimantan Provincial Government and the MoF created 
much confusion at the regency government level: the 
provincial government insisted on the regency government 
continuing to apply the 2003 spatial planning regulation as a 
basis for exploiting the forest, including the project area, and 
to ignore the MoF's demands. 

The MoF was challenged by the aggressive actions of the 
provincial government and demanded the termination of 
forest exploitation or it would bring the provincial 
government to court. As a rebuttal, the provincial 
government maintained its claim and criticized the MoF for 
inconsistent policies, citing rampant conversions of many 
forest areas for other purposes based on the MoF's decree. 
However, in the end, the provincial government conceded 
to the MoF and instructed the regency government to 
discontinue issuing permits until the policy conflict was 
settled. Up to the time of writing, negotiations between the 
provincial government and MoF are still ongoing. This 
experience has shown that opposing agencies have vested 
interests, which they use to justify their interpretations and 
actions. Hence, the legal discourse on forest management 
needs maximum clarity if  is to succeed. 

Carbon rights and con�ict resolution
The local course of history has developed competing actors' 
power to claim carbon rights. Past recognition by the Dutch 
colonial government was adopted by local communities as 
part of land rights disputes. However, this reconstruction of 
rights depends to a large extent on power. To exert greater 
power to claim land, local communities sought recognition 
from village leaders through land ownership notification. 
Local communities also reconstructed their experiences 
during the forest concession era to claim certain rights in 
forest peatland. Acquiring rights was linked to labor and 
investment used for drainage works, in this case, but most of 
their claims also linked to social identity as customary 
people. Using such claims as customary people, the land 
that they use can 'legally' be regarded as a customary right. 
Customary rights are recognized through a Governor's 
Statement, Decree and Regulation and are used as their 
claim to the peatland area. Legal arguments are not always 
the decisive arguments in settling a dispute. Legal 
argument is only one of the discourses in which arguments 
can be found to sustain a claim, which was recognized by all 
disputants more clearly after the decentralization era in 
1999. These arguments are mostly used, however, when 
government layers claim rights to control the Ex-MRP area. 
The decentralization policies changed the nature of power 
relations between the central and local governments. These 
policies and their legal acts influence on ongoing discourse 
between the central and local governments and 
reconfigurations of local property rights. Changing the local 
course of history requires changes in the balance of power, 
with formal rights only effective where these can be 
enforced. In this case study, rights, authorities and power are 
jointly determining carbon rights.  Carbon markets require 
clarity of ownership as basis.  Given the confusion and 
contestation, we can expect that a co-investment paradigm 
is feasible (van Noordwijk and Leimona, 2010) not a buyer-
and-seller model.
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Policybrief
Recognizing traditional tree tenure as part

+of conservation and REDD  strategy

Main �ndings
1. Protection of remaining forest and bu�er zones 
means that there are limited sources of local income

2. Tree and land tenure rules don't match, with local 
tree tenure rules on valuable trees not recognized by
government agencies

3. Remaining aboveground carbon stock is 1/3 of 
pre-human in�uence value. Peat contains ten times 
the aboveground C stock

4. Additonality of protection: Small-scale threat in 
the bu�er zone is shown by guard post 
e�ectiveness. Large-scale threats stem from plans to 
expand oil palm production

5. Drainage of peatlands has resulted in saltwater
intrusion in farmlands south-east and south of the 
PA: business-as-usual scenarios increase vulnerability 
to sea level rise 

22

Implications
� New sources of  environmentally sustainable employment are 
needed.  Planting more of the peat-compatible jelutung (Dyera
costulata) and rubber trees can increase carbon storage but 
also provide income for people.

� Customary  tree tenure arrangements remain a basis to build 
a co-management regime in the bu�er zone between forest
authorities (focused on land) and people (focused on jelutung
trees)

� Local government's land use planning is key to success, but 
requires tangible solutions to local employment and income 
before conservation objectives can be assured. Salvage
logging is currently one fall-back option for local communities.

� Guard posts are fairly e�ective but expensive to maintain; 
more integrated livelihood and conservation options through 
co-,management regimes may give higher returns on potential 

+REDD  investment

http://www.asb.cgiar.org

+Reducing emissions from deforestation and degradation (REDD ) should 
focus on places where such emissions occur. Protected Areas (PAs) are, in 
theory, protected and hence, should have no emissions associated with 
land use/land cover change. In practice protection is incomplete. Can PAs

+be included in REDD  schemes? Can 'paper parks' be included that exist on 
paper rather than in reality? How concrete should threats be before we call 
carbon (C) protection 'additional'? The dilemma may be more manageable if 

+protected areas are included in a broader landscape approach to REDD .
+Some REDD  project proponents currently focus on 'bu�er zones' where

protection is incomplete, but biodiversity co-bene�ts of additional C 
+protection can be large. The results of a REDD  feasibility appraisal in an

area surrounding the Lamandau River Wildlife Reserve in Central
+Kalimantan, Indonesia's REDD  pilot province illustrate the challenges of 

�nding synergies between sustaining livelihoods for local communities,
protecting orangutans and globally appropriate mitigation actions.

Feasibility study for a bu�er zone between a wildlife reserve and the 
+Lamandau river in Indonesia's REDD  Pilot Province

photo: Ni’matul Khasanah
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Positioning the Lamandau landscape in 
broader patterns of change
Across Kalimantan rivers have been, and in many places 
still are, the main mode of transport and the main way 
economies and social systems are traditionally organized.
The mouth of the river has always been the point of 
contact with the outside world and the place where
outsiders often first settled. Communities claimed 
ownership of territories, but land as such was not scarce;
people belonging to the local community were free to 
move and settle where resources seemed to be 
favourable. Many forest resources have been depleted 
because of the interest they had for trade, especially those 
that require destructive harvesting of bark (such as gemor
from Alseodaphne spp harvested for making mosquito 
coils or wood (such as 'eaglewood', gaharu derived from
Aquilaria spp). Some species can be tapped for resin (such 
as jelutung or Dyera costulata) or maintained as a source
of honey (such as Kempas or Koompassia spp.). Individual
tree tenure rules were developed for several species of 
economic importance: those who found such a tree and 
started using it maintained a right to do so. During the 
colonial period land within 2 km of the river was left under 
the control of local communities, while forests further
inland were considered to belong to the state. Many of 
these 'state' lands remained relatively intact until logging 
concessions (mostly since the 1970's) and roads started to
cross the areas between rivers. After independence the 
state claimed all land, and the land closer to the river was 
logged as well whilst sawmills were established in the 
lower parts of the river, both in the 'contact zone' with the 
outside world. People from outside also started to settle in 
the area as the logging industry boomed.

In the case of Lamandau, a wildlife reserve was established 
by Decree No 162/1998 of the Ministry of Forestry away
from the river. After 2000, the 

LRWR) became an orangutan release and 
rehabilitation site, with a series of guard posts protecting it 
from outsiders. Along the river, traditional use rights 
people were effectively retained, but areas in between the
rubber agroforests were logged. Interest in tapping of the 
jelutung trees fluctuated with market prices and 
availability of other sources of income. However, individual 
claims on jelutung trees survived. Consequently, the 
landscape  between the LRWR and the Lamandau river 
comprises a heavily-logged  zone of degraded forest, half 
of which lies on peat soils, with some old rubber 
agroforests and locally protected jelutung trees. The area
between LRWR and river acts a buffer zone for LRWR, and 

Lamandau River Wildlife
Reserve (

Gemor (Alseodaphne sp.) Gaharu (Aquilaria sp.)

Jelutung (Dyera sp.) Kempas (Koompassia sp.)

Figure 1. Some tree species managed by local people 
(photo: Janudianto, Subekti Rahayu, Asep Ayat)

Figure 2.  Lamandau River Wildlife Reserve and the buffer zone

Box 1. 
REDD/REALU Site-level Feasibility
Appraisal (RESFA)
RESFA, a tool developed by ICRAF, was used as the 
framework to  studythe key livelihoods, tenure, land 
use change and carbon stock issues to develop 
prospective scenarios and impact predictions for the 
study area.
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could be a target for ecosystem restoration. The 'business 
as usual' scenario in the absence of protection  is probably
that it will be converted to oil palm plantations. What are
the implications of current options in terms of emissions 

+and economic benefits? Can REDD  investments be used? 
How could the remaining C stocks be best protected? Can 
new solutions build on existing locally-managed tree 
tenure rules governing access to, and use of jelutung
trees? The RESFA tool (Box 1) was used to find answers to 
such questions.

The recent closure of gold mining, logging and sawmills as 
local sources of employment has forced people to seek 
alternative livelihoods in the study area.  Currently jelutung
extraction (Box 2), fishing and salvage logging  provide
incomes for communities and individual  who have not 
migrated elsewhere, or sought employment with the 
expanding oil palm industry in different parts of Central 
Kalimantan.

Main Findings

1. Protection of remaining forest and buffer zones will 
mean limiting potential sources of local income

1

2. Tree and land tenure rules don't match

Local communities across Kalimantan assert customary
claims over areas that their forefathers used for farming, 
hunting and collection of forest products. Jelutung trees
are viewed as part of their customary claim as the product
was formerly under customary control and regulation; the 
trees can by tradition be individually claimed by tapping 
the trees for resin. Currently forest authorities try to control
the tapping, with little regard for past institutions and 
practices. With the influx of migrants, there has been a rise 
in land ownership certificates issued by the National Land 
Agency. Conflicts over land are not easily resolved, as land 
administration is incomplete. The Spatial Plan for Central 
Kalimantan remains incomplete more than a year after the 
legal due-date. The unresolved legal status of the LRWR
buffer area between provincial authorities and the 
Ministry of Forestry require urgent resolution. This legal 
discrepancy provides opportunities for  investors to try

Box 2. 
Landscape scale dynamics of movement
of people and opportunistic livelihoods
on jelutung 

The majority (66%) of jelutung tappers in the buffer
zone comes from Kubu village, Kumai subdistrict,
Kotawaringin Barat, and about 22% are Mendawai 
residents, and the rest are from Tanjung Putri and 
Mendawai Seberang. Jelutung tappers who come 
from Kubu village normally have official permission to 
work in the area. The newcomers rent houses in the 
villages where they maintain their families. These
tappers enter the buffer zone every week, where they 
build temporary houses.

and establish, for example, an oil palm plantation within 
the buffer zone area: one particular  investor who explored
the opportunities changed his mind, but the possibility
remains.

The peat soils of the buffer zone contain approximately
ten times greater carbon stocks  (841 tC/ha) than is stored
in aboveground vegetation (average 84 tC/ha). The peat 
swamps have an average depth of 1.3 m, but depths of up 
to 4.5 m were measured, with a carbon stock of 7 tC/ha 
per cm of peat. The land cover types with the highest C-
stock in standing trees are old rubber agroforest and 
logged-over forest with high tree density. Aboveground
carbon stock in 'high density logged-over forests' is about 
77 tC/ha, or only 33% of the 230 tC/ha reported for
unlogged lowland forests in Kalimantan. The current 
carbon sequestration rate for forest recovery in the buffer
zone is estimated to be about 1.3 tC/ha per year.

Deforestation rates slowed down between the two study 
periods (1990-2000, and 2000-2005). However,
degradation, mostly due to logging did not stop and the 
fragmentation of remaining undisturbed forest has 
increased. This suggests that illegal logging is still an 
important source of income. However, guard posts have
been effective in securing the forest, as illustrated by the 

3. Remaining aboveground carbon stock is 1/3 of pre-
human influence value. Peat contains ten times the 
aboveground C stock

4. Threats and 'additonality' of protection

Figure 3. Relationship between aboveground forest carbon stock and the 
distance of measured lots to the nearest guard post or camp, for plots and 
guard posts within 0.5 km of the river and those that are further inland. 
(photo: Muhammad Sofiyuddin)
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negative correlation between distances to the nearest
guard post with carbon stock.

The biggest threat, however, is not from forest-dependent
people or the communities surrounding the protected
area, but the risk of expansion of large scale oil palm 
plantations. Oil palm establishment will cause carbon loss 
of 40–50 tCO e/ha (aboveground), and at least 20 2

tCO e/ha (belowground) if on peat, depending on the 2

depth of drainage and type of land management 
including use of nitrogenous fertilizers.

A small technical irrigation scheme for rice production had 
been established in the coastal zone at the mouth of the 
river, but saltwater intrusion, linked to subsidence of the 
peatlands after drainage, lead to abandonment. The
coastal area is vulnerable  to sea level rise.

FALLOW (Forest, Agroforest, Low-value Land Or Waste), a 
simulation model developed by ICRAF, was used to
project landscape dynamics over a 30-year period 
encompassing scenarios of oil palm and jelutung

5. Drainage of peatlands has resulted in saltwater
intrusion in farmlands south-east and south of the PA

Ways forward: Scenarios of land cover
change at the landscape level suggest 
potential co-bene�ts

intensi�cation. The Jelutung scenario is expected to 
increase aboveground biomass around 1.2 Mt across
the landscape, whilst oil palm plantations will 
encourage  farmers to clear plots in the area and would,
after accounting for staple-food expenditure, allow an 
additional secondary consumption level of around 0.17 

-1 -1 (2)M Rp capita  y . Planting jelutung as a NTFP in the 
bu�er zone will help to absorb labour and provide
returns to labour above the average of the landscape as 
a whole. Establishment of oil palm plantations on 
degraded, non-peat soils outside the bu�er zone will 
also absorb labour and reduce pressures on the 
relatively carbon-rich land cover types.

The first of the two scenarios explored could easily be 
+adopted in a REDD  project design for the buffer zone,

starting with increased security of tenure through a co-
management regime; the second scenario requires a 
wider context of spatial planning. Combinations of these 
approaches may be feasible, but require a more detailed 
analysis. The focus of the feasibility appraisal of the LRWR
buffer zone will need to be complemented by a broader
understanding of the surrounding landscape in order to 
fully assess additionality, permanence and leakage issues 

+for a spatially targeted REDD  pilot design.

The way forward for co-bene�ts in 
Lamandau



154

Partnership in the tropical forest margins 

11

Policybriefs Partnership for the 
Tropical Forest

Margins

1. 
amount of timber trees. 
Traditional smallholders’ practice of preserving multi-purpose forest trees 
on-farms has produced rural land rich in timber resources.

the national timber production. 
In timber producing countries like Ghana and Cameroon, on-farm timber 
is largely harvested to supply the domestic and export market.

Trees are perceived as a resource in transition, whose future is not to be 
secured.

4. Farm-grown timber has potential for reducing forest 
degradation and enhancing carbon stocks, thereby 
contributing to NAMAs 

diverting part of the logging from the forest, but also in mitigating the 

Implications

An assessment of the importance of • 
non-forest timber production and 
its potential is needed in order to 

management strategies.

Particular attention should be paid • 
to the link between smallholder 
agriculture and opportunities to 
associate timber with agricultural 
production.

Policies and incentive systems are • 
needed for enhancing  sustainable on-
farm timber production.

Tree-based farming systems need • 
to be encouraged as part of a low-
carbon emissions development 
pathway and adaptation strategy.

23
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On-farm timber production 
for emission reduction with sustainable 

bene�ts at the tropical forest margins

On-farm trees in West and Central Africa are increasingly 
recognized as an important source of timber with 
tremendous opportunities  for enhancing livelihoods, 
biodiversity conservation, contributing to reducing 
forest degradation  and other functions. This policy brief 

Cameroon and Ghana - especially as it relates to REDD+ 
and sustainable land management. 
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On-farm timber tree density varies with land use systems. In 
Cameroon, estimates based on National Forest Inventory 
data indicate that about 27.6 million m3 and 33.1 million m3 
of exploitable timber are found on perennial cropland and on 
fallow land respectively. Overall volume  densities are higher in 
the fallow based systems than in the perennial crops (Table 1). 
However in the most intensively cultivated areas the highest 
volumes are preserved in cocoa agroforests. In Ghana, cocoa 
farms, food crop farms and fallow land contain more timber 
trees than the remaining natural forest outside forest reserves. 

Between 1996 and 2005, despite attempts by the Forestry 
Commission to regulate off-reserve harvesting, the total tree 
standing volume decreased from 95 million m3 to 37 million 
m3.  

Indigenous multi-purpose forest trees have been a key 
element in traditional smallholder natural resource 
management strategies at  the tropical forest margins in West 
and Central Africa. Farmers maintain selected forest species 
on their farms to: 

1. increase crop productivity (through enhancement of 
soil fertility, of nutrient cycling, management of light and 
moisture, protection from wind); 
2. provide valuable products (food, medicines, 
construction  timber, fuel wood  etc.) for household 
consumption and income diversi�cation. 

A wealth of local knowledge was developed on the use of 
trees in the management of the spatio-temporal farm-forest 
continuum in swidden and agroforest systems. The extension 
of the timber market to rural areas coupled with  agricultural 
expansion and technology spread has progressively 
eliminated tree resources from the agricultural mosaic in 
Ghana and has an increasing impact in some regions of 
Cameroon (Figure 2 and 3). 

Table 1: Exploitable V/ha of the most important species calculated over a 
sampling area of 162 ha  (FAO-MINFOF 2007)

Smallholders’ farmland hosts a signi�cant 
amount of  timber trees

Farmland timber stock plays a key role in 
national timber production
In Cameroon and Ghana small-scale logging practiced on 
farmland contributes to 50% of the national timber production. 
Most of the timber exploited on rural lands in Cameroon belongs 
to a handful of species, in particular Triplochiton scleroxylon 
(Ayous), and is harvested in fallow units. Outside the reserves 
of Ghana, cocoa farms are the second most important source 
of timber behind natural forests. Awareness is increasing about 
the socio-economic importance of small-scale logging in terms 
of local employment and poverty reduction. In Cameroon, it 
generates about 45,000 direct jobs. The larger beneficiaries are 
local operators and urban timber traders who benefit from the 
accessibility of on-farm timber resources and of the low fees 
paid to farmers.

Main barriers for on farm timber production
A series of assessments conducted under the REALU project 
in  the villages of  Central Cameroon, the region that supplies 
80% of timber to the domestic market, identified key issues 
that limit on-farm timber production: (1) low economical 
value  of timber trees relative to the waiting period to harvest 
the trees, (2) natural regeneration of forest trees in agricultural 
land, (3) the risks of pests and predators for the main crop, 
(4) the cost of raising timber trees in terms of crop area loss, 
(5) the weak position of smallholders in regards to forest 
authorities and logging operators. Similar factors were found 
for Ghana, where additional factors, such as low ownership and 
control over timber resources, as well as yield reduction and 
damages to main crops during exploitation hinder on-farm 
timber production. Smallholder farmers are excluded from 
the timber sector, and  are not aware of the value of timber at 
the domestic and international markets. Also, they do not see 
timber production as a livelihood option. 

Farmland timber production has potential 
for reducing forest degradation, landscape 
restoration …
Forest trees on farmland play an important role in the 
conservation of forest resources. They function as seed sources, 
feeding and perching sites for dispersing birds and small 
vertebrates and provide favorable conditions of light, moisture 
and nutrients for establishment of regeneration. They enhance 

Trees on farm: a traditional strategy to enhance system resilience  and meet  household 
contingencies

Figure 2: Intensi�ed  cocoa landscape  bordering the Bia 
Reserve in South West Ghana. Photo by V. Robiglio.
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connectivity and conduit functions of forest species across the 
agricultural matrix . 

Small- scale logging of on-farm timber has a lower environmental 
impact than industrial logging. The advantages include: (1) 
chainsaw processing is as efficient as industrial processing; 
(2) it exploits almost all tree parts; (3) has a low impact on the 
felling site and (4) diverts logging from forest stands. However,  
coupled with agricultural expansion, small-scale on-farmland 
timber logging compromises the turnover of forest species in 
the natural fallow units, reducing fallow capacity to provide 
socio-economic and environmental services to smallholders. 
Such degradation of the agricultural matrix exacerbates 
degradation in forest remnants by intensifying margin and 
isolation effects.  

… while enhancing carbon storage
Timber trees contribute to carbon stock and sequestration 
in the fallows and agroforests. In the high-shade systems of 
Southern Cameroon, carbon stocks from timber trees account 
for about 1/3 of the carbon stored. The shift towards sun-
loving cocoa hybrids  with the removal of trees entails carbon 
loss and significantly reduces the system carbon sequestration 
potential. 

Ghana, a long term focus on timber trees 
outside forest
Contrary to Cameroon, in Ghana the need to manage timber 
trees outside forest has for a long time been recognized. Past and 
present initiatives have attempted to promote the sustainable 
use of timber resources, defining exploitation parameters and 
combining timber with agricultural production. 

The Modi�ed Taungya System, a reforestation program that 
started in 2002 and is promoted by the Forestry Commission, is 
considered as a promising system to meet future demands for 
timber and increase food security. It combines food, fuelwood 
and timber production and is based on a scheme of short term 
payback periods on the share of timber sales. 

Timber in the cocoa landscape 
The Sustainable Tree Crops Program (STCP) at the International 
Institute for Tropical Agriculture (IITA), is training farmers 
on how to plant compatible timber and other fruit trees in 
cocoa farms in Cameroon, Côte d’Ivoire, Ghana, Liberia and 
Nigeria. The training involves improving skills through the use 
of research recommended good agricultural practices and 
educating farmers on the forestry polices vis-a-vis agrofrestry 
activities. In Ghana, selected cocoa farmers trained in Ashanti, 
Eastern, Central, Brong-Ahafo and the Western Regions have so 
far planted over 595,911 seedlings of Terminalia ivorensis and 
T. superba in cocoa farms. This figure equates to 33,106 ha of 
trees planted in cocoa farms.

Figure 3: The agricultural mosaic in Central Cameroon. In the background is a 
cocoa farm. Photo by V. Robiglio.

Are cocoa agroforests and fallows eligible for 
REDD+ ?
So far, forest definitions proposed by Cameroon and Ghana, 
with thresholds of 30% and 15% of potential tree crown cover 
respectively, make most of the smallholders’ agricultural 
systems eligible for carbon enhancement  intervention.  
REDD+ incentives could offset  lower yields, improve timber 
sector regulation and promote fair benefit sharing in farmland 
timber production.  

Figure 4: A farmer admiring his planted Terminalia superba on his new cocoa 
farm. Photo by Richard Asare.
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are needed. In forest poor countries that no longer have 
significant areas of forest at risk of illegal logging, the 
opportunity of deregulating on-farm timber  should be 
assessed.

There is potential for indigenous timber species to be 
associated with smallholder crop production. Natural 
regeneration should be integrated by domestication 
and planting with the development of related technical 
protocols. Farmers’ knowledge about tree management and 
tree properties should be complemented with technical 
knowledge on crop-trees complementation. Adapted 
management units should be identified and inventory and 
monitoring systems developed. 

Any measure to harness on-farm timber production through 
incentives, policy reform and regulation of the logging and 
agricultural sectors must support sustainable management of 
national forest resources but also mitigation and adaptation 
strategies. 

The way forward

REDD+ incentives can offset  lower crop yields, sustain 
appropriate regulation in the timber sector and promote fair 
benefit sharing in farmland timber production. Measures to 
reduce forest degradation and enhance carbon sequestration  
can complement on-going efforts in timber regulation under 
the FLEGT-VPA* agreements, as part of land-based Nationally 
Appropriate Mitigation Actions (NAMAs) and national  
adaptation strategies. 

In forest rich countries, a regulation for harvesting farmland 
timber is needed to secure supply from the rural mosaic 
and divert the pressure of small-scale logging from the 
forest, thus reducing forest degradation. However, efforts 
should be made to avoid the depletion of tree resources 
in the agricultural matrix by planting indigenous timber 
species adapted to farmland conditions. Promoting an 
efficient management of trees on farms results in carbon 
enhancement, income diversification and enhancement of 
system resilience  to climate change.

To overcome existing barriers to timber production,  the 
system has to be integrated in the design of agricultural 
intensification options. Main barriers such as lack of rights 
and delayed benefits to farmers should be addressed 
with benefit sharing mechanisms that favor short term 
payback and market information systems on domestic and 
international timber prices, to increase farmers’ awareness 
of timber value. In the long term, reforms to reinforce tree 
ownership by farmers, and control over timber resources Figure 5: Artisanal Ayous  beams in transit to Yaounde, Cameroon. 

Photo by V. Robiglio.

* FLEGT-VPA is the Voluntary Partnership Agreement (VPA) on Forest Law Enforcement, Governance and Trade (FLEGT ).
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Findings

1 Smallholder upland farmers plant native timber trees depending 
on several interlinked factors:
-  If land is available and they can achieve security    
 of land tenure. 
-  If access to natural forest is restricted or     
 forbidden.
-  If they have enough land and it is not divided    
 into disparate portions.

2A number of native timber species in early stages of domestication 
are suitable for intercropping with maize at a range of planting 

densities, matching labour availability and household livelihood 
strategy.

3 
subsidize food crops and fertilizers.

4 Trees on farm can lead the way in a ‘forest transition’ in the 
Philippines

Implications

Programs to support tree • 
planting on-farm are more 
likely to succeed in areas that 
are already deforested or where 

protected, and where farmers 
have secure land tenure.

To support tree planting, • 
governments can focus on 
enabling conditions, rather than 
providing tree seedlings. 

24
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As long as natural forests can be accessed as 
local sources of timber, there is little incentive for 
farmers to grow timber on their own land. Early 
successes with national programs for farmer tree 
planting in the Philippines were achieved with fast 
growing trees – that brought disappointingly low 
levels of income once harvested, as the quality 
of wood was low. Meanwhile, some farmers took 
the initiative to grow high-value, slower-growing 
native timbers on their farms, planting trees 
between their maize. What are the prospects for 
this? Which types of farmers are doing it? Is it 

enhance such agroforestation of the landscape? A 
recent study looked at several of these questions 
at the island of Leyte in the Philippines. The 
results have implications for other forest margin 
locations. Ph
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Background

The main objective of our study in the Philippinesi was to 
determine the main factors influencing smallholder farmers 
to plant native timber trees. The study was part of a broader 
assessment of the use of native timber trees in upland farming, 
which included an analysis of farmers’ management practices 
and determining the best trees for specific sites. 

Leyte province was selected as the study site because it was 
representative of upland environments that were intensively 
cultivated and heavily degraded and in which farmers had 
started to plant native timber trees. We selected four rural 
communities based on: 

1) whether there was still natural forest with open access 
(or there was no forest); and 

2) the type of soil (productive or degraded). We surveyed 
a total of 148 household respondents, selected randomly 
from the communities. 

1. Why smallholders plant native timber trees?

Where and why have farmers planted such trees?
We found that if natural forests were nearby and access was 
unrestricted, farmers used the forests for timber and did not 
see the need to plant their own timber trees.

If land was available then farmers were more likely to plant trees 
than if land was scarce and had to be intensively cultivated for 
food and income needs. 

Further to this, the larger the area of land managed by a farmer, 
the easier it was for them to put aside part of the area to grow 
timber trees. However, if the total area of the farm was divided 
into several portions, farmers were less likely to plant timber 
trees.

If the smallholders owned or had other forms of secure tenure 
over land then they were more likely to make long-term 
investments such as planting trees.

In general, the study highlighted two main issues: 

a) Agroforestation - that is, planting productive trees on 
farms - in the Philippines has little chance of increasing 
tree cover while access to native forests provides timber 
resources at harvesting costs only, not providing for full 
economic replacement cost.

b) The land controlled by the household - total area and 
number of parcels managed - and tenure security stand out 
as the main factors that affect farmers’ decisions to plant 
native timber trees. 

A direct conclusion from these results is that reforestation 
programs are more likely to be successful in areas with secure 
land tenure that are already deforested (or have high potential 
for degradation).

Interaction with regulations and pro�tability
In the Philippines, complicated government regulations and 
permit requirements are imposed on the harvest and use of 
farm-grown trees, particularly native tree speciesii. However, in 

Why smallholders plant native timber trees away from the forest margins

Photo: Fernando Santos Martin
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the study area this limitation on property rights did not seem 
to prevent tree planting. Lack of government control over 
public land may mean that initial occupation of forested areas 
is relatively easy and inexpensive and thus encourages further 
conversion of forest to agriculture. Past government policy 
changes have provided non-owners who cultivate public land 
with the opportunity to obtain a Certificate of Stewardship 
Contract on such land, which may ultimately grant them the 
right to own itiii. This institutional and policy environment 
provided the initial conditions to promote sustainable land-
use systems in the Philippines.

The study also showed that access to markets has a positive 
influence on tree-planting activities, suggesting that 
improvements to rural infrastructure, including constructing 
or upgrading roads, encourages more intensive production 
of agricultural and tree crops. Low access to markets and 
closeness to forest are generally related, so the two effects may 
be confounded.

2. Options for intercropping

The study revealed that the availability of labour and capital 
did not have a significant influence on the decision to plant 
trees because smallholders plant trees not just as a production 
strategy for maximising profit but also as a response to 
changing resources and circumstances. In situations where 
capital and labour are scarce, trees can be planted as a low 
input, low management crop to make more productive use 
of landiv. Therefore, the major advantage of a wide repertoire 
of tree production strategies is the flexibility to match farmers’ 
needs and preferences to specific conditions and changing 
circumstancesv. Analysis of tree-site matching and possibilities 
for intercropping trees and maize showed a high degree of 
flexibility in the management options; tree density and spacing 
influences the number of years food crops can be grown 
between the trees, but has relatively small impact on the total 
system profitability vi.

How important are cultural di�erences?
Contrary to our expectations, the ‘cultural’ and ‘demographic’ 
aspects of households (such as whether farmers were migrants 
or long-time settlers, had some education, were of particular 
ages and whether they had any experience of planting and 
managing tree crops) were found to have little impact on 
farmers’ decisions to plant trees, once farm size, closeness to 

forest and distance to market were accounted for.  

3. Farm-gate pro�tability and policies for forest 
and agricultural products

The profitability of a wide range of systems that vary from rapid 
to gradual transition from food crops to timber trees as main 
economic farm component depends on costs of inputs and 
prices for the products. Comparison of farm-gate (private) and 
national-scale (social) prices showed a strong discrepancyvii. 
For the farmer the economic benefits of growing trees are 
small, although there is some advantage in risk reduction. 

For Philippine society as a whole a more rapid tree transition 
would be economically desirable, even without accounting 
for environmental benefits. However, forest-based taxes and 
informal levies on getting farm-grown timber to the markets 
depress farmgate prices, while food crop production is 
supported. Interlinked review of agricultural and forest policies 
is needed to create conducive conditions for tree planting by 

farmers.

4. Trees on farm can lead the way in a ‘forest 
transition’ in the Philippines

Rudel and othersviii suggested two possible reasons why tree 
cover began to return after a period of deforestation. One is 
the ‘economic development route’: the farming population 
declines as industrialisation and urban migration increase and 
abandoned agricultural land is spontaneously reforested. The 
other is the ‘forest scarcity pathway’: scarcity of forest products 
drives up their price and stimulates tree planting. Rudel and 
others emphasised that overlaps can occur between these 
two types, but the implication is that different causes apply to 
these pathways. 

In the Philippines, as industrialisation and economic 
development proceed, a key policy question is whether 
tree cover can increase despite existing barriers to planting 
native timber trees and whether agroforestry can help the 
economic transformation that is taking place in rural areas of 
the Philippines.

The ‘forest transition’ and agroforestry

The Philippines may be at the beginning of a national forest 
transition. The net loss of forests in Asia has haltedix. From 2000 
to 2005, there was an annual net gain averaging just over 1 
million hectares, to which China, India and Vietnam were major 
contributors. Although such a transition has previously occurred 
in Europe and North Americax, Asia is the first continent to 
display a transition from net deforestation to net reforestation 
since systematic collation of data on global forest resources 
began in the 20th centuryxi. During the same period, Indonesia 
lost 2% of its forest area (the second greatest annual net loss 
in the world), Cambodia lost 2%, Sri Lanka 1.5% and Myanmar 
1.4%. The Philippines is now showing signs of joining the trend 
towards reforestation. Although the Global Forest Resources 
Assessment 2005 reported that the country experienced an 
annual deforestation rate of 157,000 hectares per year (-2.1%) 
during 2000–2005, a recent review of forest rehabilitation by 
Pulhin and othersxii noted that in 2003, the Philippines National 
Mapping and Resource Information Authority and the Forest 
Management Bureau generated a set of land and forest-cover 
statistics using LANDSAT ETM images from 2002 and 2003. The 
analysis used harmonised land and forest-cover terms and 
definitions in accordance with international standards. Results 
showed that the total forest cover in 2003 was about 7.2 million 
hectare or 24% of the country’s land area. The new figure is 
11% higher than the 1988 forest cover of 6.5 million hectare. 
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Agroforestry is based on the overall assumption that 
the integration of trees on farms and in the agricultural 
landscape diversifies and sustains production for 
increased social, economic and environmental 
benefits for land users at all levelsxiii. However, in many 
agroforestry projects, adoption rates are low and 
where adoption is successful, farmers often have to 
modify and adapt the proposed system to suit their 
requirements. Current et al. (1995) concluded that 
‘poorer farmers may find agroforestry profitable, but 
their rate and scale of adoption is often constrained 
by limited land, labour and capital resources and 
their need to ensure food security and reduce risks’. 

Farmer decisions to adopt agroforestry are complex 
in nature and require knowledge (human capital) 
of the likely consequences (tree-crop competition), 
supportive village-level institutions (social capital), 
availability of suitable land and onsite tree germplasm 
(natural capital) and opportunities to invest time and 
money (financial capital)xiv. A farmer in Leyte, Philippines, with his tree.
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Policybriefs 
Drivers and consequences of tropical 
forest transitions: options to bypass 
land degradation?

1) Recovery of tree cover has occurred with many 
variations of patterns and processes; the forest 
transition is not a deterministic pathway but an 
abstraction of reality that is contingent and only 
occurs under certain conditions. 

2) The two broad forces of forest transitions 
are pull and push. Pull factors induce land 
abandonment and natural regrowth due to 
agricultural changes and attraction of the labour 

increase the value of land with high tree cover in 
response to market signals of increased demand 
for tree products and forest services leading to 
agroforestry and plantation forestry and/or by 
policies that promote tree planting and restrict 
extraction from natural forests. Policies restricting 
land uses in forest zones have contributed to 
forest protection and recovery but often at a high 

Implications
Linear extrapolation into the future of past rates of 
‘degradation’ has no solid empirical basis, but the 
onset of a possible forest recovery in a country is not 
automatic and can nowhere be taken for granted. 

Push and pull factors often interact, but 
transformations of national economies to urban and 
service sector jobs required for the pull scenario 
is likely to be slow in many developing countries; 

to spare land for forests only if accompanied by land 
zoning and similar policies. Superior value of tree-
based land uses is the scenario that is the most likely 

Increase of forest area is not a guarantee for a 
recovery of ecosystem services: the hydrological 
impacts of fast-growing trees can be mixed, 

25
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The early studies of the ASB Partnership for 

domain for study into stages of a generic 
transition pathway that suggested a strongly 
non-linear trajectory of change. In this 
scheme, a phase of degradation of above-
ground vegetation, based on over-logging 

needs special conditions to allow successful 
rehabilitation. Many places with current 
agroforestry and tree mosaics have gone 
through such a phase. A new review of the 
global literature on these ‘forest transitions’ 
by Meyfroidt and Lambin (2011) framed 
important conclusions.

Figure 1. 

Continues on Page 2

Continues on Page 2
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1. Recovery of tree cover has occurred with many 
variations of pattern and processes; the forest 
transition is not a deterministic pathway but an 
abstraction of a reality that is contingent and only 
occurs under certain conditions.
Linear extrapolation into the future of past rates of  ‘degradation’, 
as is commonly portrayed in REDD+ baseline discussions, has 
no solid empirical basis. However, there is no evidence that all 
countries will necessarily experience a long-term turnaround 
in forest or tree cover trend with economic development. 
Furthermore, when they occur, forest transitions result from 
different pathways that depend on the local socioeconomic and 
ecological contexts. Multiple causes, social and environmental 
contexts, and path dependencies are associated with these 
forest cover changes. The factors driving deforestation also 
control reforestation, depending on particular circumstances 
and small contextual shifts, e.g., urbanization, economic 
development, rural wages, agricultural prices, population 
density, demand for wood products, land tenure reforms, and 
trade. Thus, because countries do not necessarily follow a regular 
pattern of forest cover changes, and the causes and outcomes 

of forest transitions vary, forest transition is to be seen as a 
contingent process, and as an empirical regularity rather than 
one stage in a predictable, universal and deterministic path of 
land use patterns. Forest transition graphs can play a positive 
role in public policy discourse as they point to opportunities 
for a reversal of ‘deforestation’ trends by appropriate policy 
actions. Such actions will, however, require understanding 
of the driving forces in local context, rather than relying on 
generic forest transition dynamics as a ‘law of Nature’.

The onset of a possible forest recovery in a country is not 
automatic and can nowhere be taken for granted. In other 
words, the position of a country along the so-called “forest 
transition curve” at one point in time is not predictive of its 
future trajectory and cannot be used for example to estimate 
a baseline for expected deforestation in the future under a 
business-as-usual scenario. 

2. Two broad forces of forest transitions are pull 
and push: Pull factors induce land abandonment 
and natural regrowth, e.g. through agricultural 

cost to local populations.

3) The ecological e�ects of recovery of tree cover 
(‘reforestation’) di�er with the type of vegetation, the 
previous land use/cover, and the relations between 
recovery at one place and ongoing deforestation 
elsewhere.

4) Land use trajectories that avoid a low tree-cover 
phase and ‘bypass’ the high emission stages are 
often targeted in REDD+ policies; examples exist in 
transitions of swiddens to agroforests rather than 
intensive annual cropping systems degrading into 
grasslands with frequent �re. Changes in land tenure 
regime are often key to change in tree cover.

biodiversity recovery slow, and carbon stock 
increments small. Large scale monocultures of 
exotic tree species can reduce the provision of 
ecosystem services.

As there is no default forest transition pathway, 
opportunities for ‘bypass’ trajectories are feasible, 
but require context-speci�c analysis of the 
constraints to emergence of high-value-high-C-
stock land uses; shifts from state-controlled forest 
to other tenure regimes is often needed to achieve 
such scenarios.
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changes and attraction of the labour force to 
urban and o�-farm jobs; Push factors increase the 
value of land with high tree cover.
Push factors can be expected in response to market signals of 
increased demand for tree products and forest services leading 
to agroforestry and plantation forestry and/or by policies that 
promote tree planting and restrict extraction from natural 
forests. Policies to prevent change and arrest land in the early 
part of a forest transition trajectory, by restricting land uses in 
forest zones have contributed to forest protection and recovery 
but often at a high cost to local populations.

Beyond the many contextual variations, a few generic pathways 
of forest transition can be identified, that combine differently 
in each singular case. Forest transitions often involve a 
combination of socioecological feedbacks from forest decline 
and of broader socioeconomic changes. Geographically, 
in Central America and the Caribbean, reforestation occurs 
more commonly on abandoned land, usually associated 
with economic changes and globalization. Forest plantations 
are more common in subtropical and temperate South 
America, often driven by private actors, and in Asia, through a 
combination of decentralization and market-driven plantations 
or larger state-sponsored programs. Afforestation policies may 
result in large-scale plantations but also in scattered woodlots 
on smallholders’ plots. Land-use policies restricting activities on 
forestlands and agricultural changes also contributed to forest 
regrowth in Asia. In sub-Saharan Africa, forest plantations and 
agroforestry expand locally in countries with high population 
densities and supportive forest policies.

Push and pull factors of forest transitions often interact, but 
transformations of national economies to urban and service 
sector jobs that is required for the pull scenario is likely to 
occur slowly in many developing countries. Agricultural 
intensification can allow sparing land for forests only if 
accompanied by land zoning and other policies to control for a 
rebound effect (Lambin and Meyfroidt, 2011). Superior value of 
tree-based land uses is the scenario that is most likely to bring 
benefits to forest dwellers and smallholders. Forest recovery 
might not always have beneficial effects for the livelihood of 
forest-dependent communities. Policies restricting land uses in 
forests, especially in Asia, have contributed to forest protection 
and recovery but often at a high cost for local populations.

3. The ecological e�ects of recovery of tree cover 
(‘reforestation’) di�er with the type of vegetation, 
the previous land use/cover, and the relations 
between recovery at one place and ongoing 
deforestation elsewhere. 
The environmental outcomes of tree recovery also vary greatly. 
Net tree cover increase may be concomitant with a continuing 
degradation or clearing of natural forests elsewhere, both within 
the country and abroad. International displacement of land 
use via the trade in agricultural and wood products reduces 
the global benefits of national policies to protect forests and 
promote reforestation (see ASB Policy Brief 17: Minang et al., 
2010). The ecological benefits of tree cover transitions depend 
on the type of reforestation, its spatial pattern, previous 
vegetation covers, and on contextual factors. Secondary 
forests often provide valuable ecosystem services, especially in 
terms of carbon storage and hydrology, but not equivalent to 
those provided by primary forests. The benefits of agroforestry 
systems vary greatly depending on their type and the land use 
they replace. Tree plantations can have ecological benefits – 
mainly on soil properties and hydrological flows –, if they are 
managed for that purpose, especially when established on 
degraded land and integrated in landscape mosaics. However, 
they often have negative ecological impacts, especially when 
large scale tree plantations replace ecologically diverse natural 
forests, swidden areas, natural grasslands or shrublands, and 
are managed intensively as monocultures of exotic species.

Data for Indonesia show that the nature of woody vegetation 
(fractions of district-level land cover) is closely linked to human 
population density, with agroforest and tree crop monocultures 
(incl ‘forest plantations’) replacing natural forest types at 
higher densities. An overall forest transition graph depends 
on definitions of forest and the types of woody vegetation 
included. 

Xu (2011) commented on ecological problems caused by the 
way the China forest transition has been achieved.

4. Land use trajectories that avoid a low tree-cover 
phase and ‘bypass’ the high emission stages are 
often targeted in REDD+ policies; examples do 
exist and changes in land tenure regime are often 
key to change in tree cover.
Variations on figure 1 that suggest that low-C-stock phases 
in land use trajectories can be avoided (or ‘bypassed’) are 
frequently used in REDD+ discussions. As goal statement 
these portrayals may point towards options that do exist and 
can be realized. However, as the forest transition itself is not a 
‘Law of Nature’ but an empirical regularity, discussions should 
focus on the removal of constraints to high-C-stock-high-
value land use systems (van Noordwijk et al., 2008a). In many 
countries tenure reform from state-controlled ‘forest without 
trees’ to other arrangements is needed before agroforestation 
can be expected. Historical examples of ‘bypass’ occur in the 
transitions of swiddens to agroforests rather than intensive 
annual cropping systems degrading into grasslands with 
frequent fire (van Noordwijk et al., 2008b).Figure 3. Statistical relationship between human population density at district level in Indonesia 

(approximately 450 districts) and the fraction of the landscape that can be expected to have one of 
five types of tree cover or be ‘open field’ cropland (Source: Dewi et al., in preparation)
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Consequences and next steps

The ‘forest transition’ portrayal of patterns and trajectories of 
land use change has had a positive effect on public discourse 
in as far as it pointed to the partial reversibility of loss of tree 
cover, the shortcomings of linear extrapolations of historical 
trends and the pessimism of a 
‘degradation’ language. There is a 
risk, however, that existing data 
on the occurrence of turning 
points where tree cover starts to 
increase after a period of decrease 
are over-interpreted as a pattern 
that can be expected to emerge 
without specific policy change and 
attention.

A challenge in empirical approaches to ‘forest transition’ is that 
the pattern may be largely an artefact of the way forests are 
defined and data are collected. Various types of tree cover 
that can be expected at different human population densities 
(Fig. 3) can be grouped to obtain a forest transition curve, 
e.g. when the ‘shrub/young secondary forest’ is treated as 
non-forest, and the others as forest. Such ambiguities can be 
reduced if the graphs refer to quantitative tree cover rather 
than a dichotomy of forest/non-forest, but of course the issue 
of tree definitions is not trivial. Recent debate on whether or 
not palms are trees has implications for the forest definition. It 
may be more meaningful if the Y-axis is more closely related to 
functions rather than form: terrestrial carbon stocks, bioversity 
indicators, or correlates with measurable watershed functions. 
The correlations between these functional attributes are only 
partial and it urges policymakers to clarify what functions they 
really want from a landscape. 

Beyond ‘conservation’, a process of continuous change is 

unavoidable if essential parts of forest are to maintain their 
relevance and presence in the political, economic, social and 
ecological landscape. Forest transition theory and the empirical 
work it stimulates can help to progress the debates, without 
reverting back to mechanistic perspectives of fixed phases and 

predictable patterns.
“... a process 
of continuous 
change is 
unavoidable ...

Mixed agroforestry can replace forest or signify a return to permanent tree cover. 
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Policybriefs 
Agroforestry in REDD+:
Opportunities and Challenges

Partnership for the 
Tropical Forest

Margins

Key messages

1Agroforestry can be part of REDD+ depending on 

2Agroforestry can potentially prevent deforestation  

pathway in tropical forest margins.

3Agroforestry can reduce emissions from forest 
degradation through increased production of on-

farm timber and fuelwood especially in  instances of 
restricted access to forests or limited supply in “open 
access” forests.

4Planting trees is not enough. An enabling legal and 
policy environment that guarantees tree rights and 

ownership, investments in and a market infrastructure 
for agroforestry and tree-based systems is necessary. 

26
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Implications

Countries should consider giving agroforestry a • 
special place in the REDD+ and NAMAs strategies 

reductions as well as the biodiversity and 

There is a need to consider investing REDD+ • 

agroforestry given that such pathways could 

Agroforestry and other tree based systems • 
could be considered as avenues for enhancing 
synergies between climate change mitigation 
and adaptation.

Policy reforms for REDD+ should consider • 
including legal, incentives and market 
frameworks  for tree-based enterprises that could 
enhance the roles of trees outside “forests” in 
emission reductions.

Agroforestry and other tree-based systems • 

Reducing Emissions from Deforestation and Forest 
Degradation (REDD+) in two ways: 1) as part of 

2) as part of a strategy for achieving REDD+ in 
landscapes. In the context of REDD+, agroforestry 
has the potential for reducing degradation by 
supplying timber and fuelwood that would 
otherwise be sourced from adjacent or distant 
forests. In fact, agroforestry has been used in several 

conservation as one way of alleviating pressure on 
forests, thereby reducing deforestation. However, 
enabling market infrastructure, policies on tree 
rights and ownership and safeguards would be 
necessary for agroforestry and other tree-based 

to the goals of REDD+ and Nationally Appropriate 
Mitigation Actions (NAMAs).
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Reduced Emissions from Deforestation and Degradation 
(REDD+) envisages a mechanism in which countries elect 
to reduce national level deforestation to below an agreed 
baseline and  receive post facto compensation or rewards. 
Key principles for REDD+ agreed in Cancun, Mexico in 2010 
(Decision--/CP.16) indicate the following: 

a) participation by countries is voluntary; 

b) compensation is subject to monitoring, reporting and 
verification; 

c) reductions are obtained through “reducing emissions 
from deforestation”, “reducing emissions from degradation”, 
“conservation of forest carbon stocks”,  “sustainable 
management of forests” and “enhancement of carbon 
stocks”; and 

d) REDD should generate sustainable development 
benefits.

Agroforestry can be part of REDD+ depending on 
the de	nition of forest in a given country
Agroforestry (the deliberate management of trees on farms) is 
not explicitly mentioned as part of REDD+ or any current United 
Nations Framework Convention for Climate Change (UNFCCC) 
Mechanism. However, considering the UNFCCC definition of  
forest, a great deal of existing agroforestry systems worldwide 
could qualify to be an integral part of a REDD+ mechanism. 
The forest definition agreed on by UNFCCC in the context of 
the Kyoto protocol has three significant parts, only the first of 
which has received a lot of attention: 

Forest refers to a country-specific choice of a threshold 1. 
canopy cover (10–30 percent) and tree height (two to five 
m);

These thresholds are applied through “expert judgment” 2. 
based on the potential to be reached in situ, not necessarily 
to the current vegetation; and

Temporarily unstocked areas (“temporarily” being 3. 
undefined) remain forest as long as a state forest entity 
thinks they will, can or should return to tree cover 
conditions.

Taking rule 1 above into consideration and the fact that 
several agroforestry systems fall within the threshold canopy 
cover of between 10 and 30 % , many  agroforestry systems 
would automatically qualify for REDD+.  Zomer et al., (2009) 
found that  about 46% of agricultural land globally has at least 
10% tree cover: in Southeast Asia and Central America, 50% 
of agricultural land has at least 30% tree cover, while in Sub-
Saharan Africa about 15% of agricultural land has at least 30% 
tree cover (Zomer et al., 2009) – see figure 1. This implies that 
most tree crop production and agroforestry systems meet 
the minimum requirements of forest  – unpruned coffee, 
for example, can easily reach a height of five metres (van 
Noordwijk and Minang, 2009). Therefore countries that choose 
the lower limit of 10% crown cover will potentially include 
more agroforestry systems into the REDD+ mechanism.

Agroforestry can potentially prevent deforestation 
as a sustainable intensi	cation and diversi	cation  
pathway in tropical forest margins 
The land sparing or intensification hypothesis suggests the 
following process. First, investments are made in agriculture that 
result in increased productivity per unit area, through increased 
inputs and better technology. Once these interventions enable 
adequate supply of demands for food, fuel and fiber, less 

Agroforestry in REDD+: Opportunities and Challenges

Figure 1: Map showing tree canopy cover  on agricultural land at global level. Forty-six percent of agricultural land globally has at least 10% tree cover implying that all 
these lands could qualify under the UNFCCC 10 – 30 % canopy cover forest de�nition range. (Source: Zomer et. al 2009)
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forest land would be cleared for agriculture, thereby 
sparing more forest lands and enabling recovering 
of degraded forests (Borlaug, 2007). If the deliberate 
introduction and management of  trees into farming 
systems ( agroforestry) leads to better yields per unit 
of land, then it qualifies as an intensification pathway, 
hence a potential land sparing process. If and when 
this works, it could prevent deforestation.

Gockowski and Sonwa (2011), showed that 
intensification of cacao (Theobroma cacao L.) 
agroforestry systems through seed-fertilizer 
technologies and the integration of timber species 
in  the Guinean rainforest  of West and Central Africa 
– Cote D’Ivoire, Ghana, Nigeria, Cameroon could 
have spared  21,000 km2  of  forests  and reduced 
emissions of nearly 1.4 billion t CO

2
 if it was adopted 

in the late 1960s. This is against a baseline of extensive 
expansion of cacao, cassava and oil palm into forest 
areas by about 68000km2 over the same period.

Agroforestry can reduce emissions from 
forest degradation through increased 
production of on-farm timber and 
fuelwood especially in instances of restricted 
access to forests or limited supply in “open access” 
forests.
Fuelwood, charcoal and timber have been documented as 
frontline drivers of forest degradation in several countries and 
to some extent a driver of deforestation in especially dry forest 
countries in Africa (e.g in Burkina Faso). Therefore, increasing 
on-farm timber and fuelwood production is likely to relieve 
forests of pressures from an increasing demand for timber 
and fuelwood. On-farm timber is increasingly becoming 
mainstream timber sources in a number of tropical countries 
across the world (Robiglio et al. 2011) See ASB Policy Brief 23.

Kimaro et al. (2011), demonstrate the significant contributions 
of rotational woodlot systems to reduce forest degradation and 
offset CO

2
 emissions through on-farm wood supply in semi-

arid Morogoro in Eastern Tanzania. Using native vegetation 
fallows forests as a reference, they show that after a 5-year 
rotation, wood yield (23 – 51 Mg Cha-1) was sufficient to meet 
household demand for fuelwood. They also provide evidence 
that highly productive acacia fallows (Acacia crassicarpa A. 
Cunn. Ex Benth., Acacia leptocarpa  A. Cunn. Ex Benth., and Acacia 
mangium Wild) would take 4 - 9 years to recover carbon lost 
through clearance of  Miombo forest for agricultural expansion 
compared to 2 decades required for re-growing  Miombo 
Woodlands. In a study in the Kirinci Seblat National Park in 
Sumatra, Indonesia, Murniati et al ( 2001) show that households 
with more diversified farms ( both wetland rice fields and other 
mixed gardens)  had dramatically  less dependence on adjacent 
national park resources compared to households that farmed  
wetland rice only.  Farmers that had mixed gardens only also 
had an intermediate level of dependence on forest resources 
especially in terms of values of products obtained. This and 
other studies show that diversification through agroforestry 
can indeed alleviate increasing pressure on forests.

Planting trees is not enough. An enabling legal 
and policy environment that guarantees tree 
rights and ownership, investments in and a market 
infrastructure for agroforestry and tree-based 
systems is necessary 
For agroforestry to effectively contribute to REDD+ or indeed 
any of the UNFCCC Mechanisms such as the Clean Development 
Mechanism (CDM) and Nationally Appropriate Mitigation 
Actions (NAMAs) there is need to go beyond planting trees. 
Designing and implementing a policy package that addresses 
a number of key challenges for agroforestry, afforestation 
and reforestation (tree-based systems) within a context of 
sustainable development will be necessary.

Challenges of agroforestry in the protected area landscape 
management and sustainable development context 
documented so far include (Ashley et al., 2006; Santos-Martin 
et al., 2011):

The need to clarify and guarantee rights and ownership of 
trees, their products and services such as carbon. In many 
countries over regulation sometimes having competing 
national and customary laws and or silence on these 
issues feed corruption and demotivates farmers that could 
potentially adopt tree-based systems;

Overcoming investment barriers given that there is an 
initial period during which trees do not yield any income 
but require time and resources to tend them;

Developing an appropriate market infrastructure that 
allows for greater benefit from and value-added for tree 
products.  A great deal of on-farm timber and charcoal are 
currently traded in the informal sector with middlemen 
making the most out of the products to the detriment of 
farmers.

Figure 2: An agroforestry demonstration farm in the Phillipines.
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will potentially contribute to emission reduction but might 
not be implemented due to the high initial investment 
requirements especially in the first two years when no revenues 
are expected.  This will provide a practical way of optimizing 
on both adaptation and mitigation funding- both currently in 
short supply.

Policy reforms for REDD+ should consider including legal, 
incentives and market frameworks for tree-based enterprises 
that could enhance the roles of trees outside “forests” in 
emission reduction. There is evidence from Asia, Africa and 
Latin America that agroforestry and other tree based systems 
will not thrive, without appropriate market infrastructure and 
proper attention on adding value to tree-products and services 
and robust extension services. The role of tree rights reforms 
in Niger and the subsequent transformation it fostered as well 
as the market oriented policy reforms in the coffee sector in 
Vietnam have great lessons for the kind of approach that is 
needed (Minang et al, 2011).

Implications
Countries should consider giving agroforestry a special 
place in the REDD+ and NAMAs strategies given the great 
potential bene�ts from emission reductions as well as the 
biodiversity and livelihoods bene�ts that can be generated. 
If so, countries will need to consider whether or not their forest 
definition captures agroforestry and other tree based systems 
and benefits therein. 

There is need to consider investing REDD+ funds into 
intensi�cation pathways, including agroforestry given that 
such pathways could signi�cantly contribute to REDD+. Little 
thinking has gone into this, or the development of a broader 
policy framework that is needed to manage agriculture as 
driver of deforestation in the REDD+ domain. More work is 
needed both at scientific and policy levels. 

Agroforestry and other tree based systems could be 
considered as avenues for enhancing synergies between 
climate change mitigation and adaptation. One way 
would be to consider using adaptation funding to promote 
agroforestry and tree-based farming systems as these systems 
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Policybriefs 
Will Current Forest Land Tenure 
Impede REDD+ E�orts in Viet Nam?

Key messages

1Since early 1990s, forest tenure reforms in Viet 
Nam have progressed towards devolution of forest 

management and tenure allocation; however, this 
varies across the country.

2The existing forest tenure regime is less 
compatible with REDD+ requirements, making 

tenure a hot issue to both governments and local 
communities.

3The current tenure system should not necessarily 
impede REDD+ initiatives, but will likely succeed 

with improved tenure arrangements. 

27
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Implications

Re-arrangement of current forest land tenure is • 
needed to make it compatible with the REDD+ 

form part of a REDD+ safeguard mechanism.

Disaggregating land and forest tenure is • 
necessary to expedite the tenure allocation 
process for REDD+ to function. 

Unallocated forests currently under the • 
Commune People’s Committee (CPC) 
management can be turned over to local 
communities where customary forest 
management arrangements are still practiced.

National legal frameworks may be required to • 
clarify the rights of forest tenure holders, to 

reductions.

Most REDD+ initiatives such as UN-REDD and 
the Forest Carbon Partnership Facility (FCPF) 
identify tenure reform as an important aspect 

land and forest tenure exist but are plagued 
with issues, which challenged many forest 
conservation projects. So, will this impede 

to Payments for Forest Environmental Services 
(PFES), as payments could only be transferred to 

non-tenured forest protectors from accessing 

can it be a means for improving current tenure 
arrangements?

1
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Summary of land reform process in Viet Nam 

The forest land reform process in Vietnam can be traced from 
1986 to 2003, characterized by a signi�cant shift from pure 
state forest management towards individual and communal 
ownership of forest lands.

Period Key feature of forest land reform

Before 1990 1990 Pure state forest management

Early 1990s Inclusion of people in forest management 
through protection contract and user rights 
over bare lands

Late 1990s Individual households were recognized as legal 
owners of forest lands

Early 2000s Communities and groups were given forest 
land ownership

Facts of forest land tenure in Bac Kan and Lam 
Dong

We explored the compatibility of land/forest tenure settings 
with respect to REDD+ in two pilot provinces: Bac Kan and Lam 
Dong Provinces.

Signi�cant di�erences exist between the two provinces in  
terms of forest tenure reform processes and approaches.

Devolution of forest land management has progressed  
much faster in Bac Kan than in Lam Dong. In Bac Kan, 
individual households manage 60% of forest lands, while 
State entities manage only 2.4%; in contrast, in Lam Dong, 
state actors control over 86.9% of forest area while local 
people hold only 1.5%.

There is a drawback in forest land reform in Bac Kan. To  
date, 28.5% of forest land in Bac Kan has no formal user 
(temporarily managed by CPC), while 100% of forest 
land in Lam Dong has been allocated to users, albeit, a 
large proportion was allocated to, and managed by State 
entities.

Non-forest-owners can access and use forests through a  
contract scheme. In Bac Kan, the contracts are for forest 
protection, management and assisting natural forest 
regeneration, for a 5 year cycle; while in Lam Dong, sub-
contracts are limited to forest protection only, for a duration 
of 12 months.

Forest tenure arrangements
As shown in Table 1, households, communities and  
sub-contractees have fewer ‘rights’ compared to State 
organizations; and the rights is often limited to production 
forest only.

Will Current Forest Land Tenure Impede REDD+ Efferts in Vietnam?

User
Tenure

Access Use Rights Management Alienation

Prd Ptc Spu Prd Ptc (*) Spu Prd Ptc Spu Prd Ptc Spu

State organizations X X X X X X X X X X

Communities X X X X X X

Households/Individuals X X X X X X

Economic organizatons X X X X X X

Sub-contractee X X X X X

Commune PC (**) X X X X

Table 1: Forest land tenure types in Vietnam (Adapted from Westholm et al. 2011)
Prd: production forest; Ptc: protective forest; Spu: special use forest
(*) The “use right” of protection forest, it has been limited at exploiting NTFPs, dead wood, old and stunted trees (natural forest) and selective exploitation (planted forest).
(**) Commune People’s Committee is not fully a forest user. It is temporarily managing unallocated forests.
De�nition of rights:
Access: the right to enter the area
Use rights: the right to obtain resources e.g. timber, �rewood
Management: the right to regulate internal use patterns or transform the resource
Alienation: the right to sell or lease of the land use rights

Community

Commune People's Committee

Other organizations

State entities

Economic organization

Individuals/Households

Community

Commune People's Committee (0.0%)

Other organizations (0.0%)

State entities

Economic organizations

Individuals/Households

60.0%

5.4%

2.4%

3.4%

28.5%

0.2%

1.5%

12.7%

86.9%

0.4%

Fig. 1: Forest user groups in Bac Kan Province
(Source: Department of Nature resources & Environment, Bac Kan,2011)

Fig. 2: Forest user groups in Lam Dong Province
(Source: Department of Agriculture and Rual Development, lam Dong,2012)

Photo 1:  A villager  explaining the complexity of his family’s forest & farm lands.

2
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Households/individuals/communities are eligible to  
bene�t from protection and special use forest, if they enter 
into contracts for forest protection, forest management, 
assisting natural reforestation and forest plantation.

Forest people do not have equal opportunities, due to  
limited funding by the provincial government, creating 
some form of inequality. For example, Lam Dong executed 
sub-contracts covering 54% of protection forest while Bac 
Kan covered 10% only; almost all forest people would have 
been interested in participating the contracts, to earn extra 
income. Among sub-contractees, the bene�t distribution 
varies depending on funding availability.

Customary forest management is not popular in Lam  
Dong, while this has persisted in Bac Kan with some e�orts 
to formalize it. In general, customary law is considered 
e�ective for forest management, even more than statutory 
law, in some cases.

Risks and challenges of current tenure arrangements 
to REDD+ implementation in Bac Kan and Lam 
Dong
The decision of who should have the right to access land and 
forest resources is critical to the BDS of REDD+, and therefore it is 
the main focus of REDD+ policy development. The BDS of REDD+ 

should not be designed in favour of any speci�c tenure type 
since there is no clear evidence of an optimal one for protecting 
forests. In light of “fair and e�cient” perspectives, lessons from 
existing Payment for Ecosystem Services (PES) practices show 
that a BDS based on a “centralized” forest/land tenure system as 
in the case of Lam Dong will likely be more e�cient but less 
fair, while one based on a “devolved” forest/land tenure system 
as in the case of Bac Kan will likely favour fairness rather than 
e�ciency. Some potential risks and constraints to each system 
are shown in more details in Table 2 below.

Lam Dong Bac Kan

Forest land 
ownership

Status State owned forest covers not only special use forest 
such as national parks but also most of production forest 
and protection forest.

Most production forests have been allocated to households and 
communities, but, 28.5 % of total forest area (mostly protection 
forest) has no o�cial “owner” or “tenant”. Currently, it is managed 
by People’s Committees at commune level.

Risks & 
Challenges government levels.

forest enterprises and other State actors.

community.

owner or tenant.

implementation of REDD+ interventions.

Bene	t 
distrution 
to sub-
contractees

Status
Management Boards (FMBs) received payments as forest 
land owners and disburse cash to households through 
short term contracts (normally 1 year).

local people and communities.

been very slow and costly.

to manage a very large forest area.

Risks & 
Challenges protection and management since they have no “use”, 

“management” or “alienation” rights over the forest.

sub-contractees in terms of their livelihoods.

BDS in-placed or planned for, violates the principle of 
Free and Prior Informed Consent (FPIC) and REDD+ 
safeguards.

and management by both local governments and communities.

in protection and special use forests.

or planned for, violates the principle of Free and Prior Informed 
Consent (FPIC) and REDD+ safeguards.

Community 
forest 
protection & 
management

Status
but in some cases, this has triggered con�ict within 
communities.

communities on forest land management capacity of 
each other.

widely accepted by local communities.

currently under their management, to local communities.

applied and proven e�ective even more than statutory laws.

Risks & 
Challenges legal entity by the Civil Code.

in communities that have di�erent interests and less 
culturally integrated.

by the Civil Code.

Table 2: Challenges in current tenure to BDS of REDD+ in Lam Dong and Bac Kan

Photo 2: Na Muc village’s leader holding the Red Book for community forest land (Van Minh 
commune, Na Ri district, Bac Kan province)

3
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Clarity of rights over tenured forests. Overlaps and gaps in  
current national forest policy frameworks can potentially 
undermine the long-term sustainability of REDD+—these 
must be resolved through legal and policy reforms.

Clarity of the role of customary laws in forest management.  
This has a potential in bringing a better management of 
forest, a clearer responsibility of local communities, and an 
consolidated community’s institutional structure.

Implications and ways forward
Tenure re-arrangement. Both centralized and devolved  
forest tenure systems have drawbacks to, or are less 
compatible with REDD+, but may not necessarily impede 
its development. Except for special use forests, removing 
the bottlenecks around the management of forests by 
SFEs and FMBs is possible by re-arranging the current 
tenure structure. Co-management with SFEs or FMBs is 
desirable to local communities, and will likely reduce power 
asymmetries as well as improve fairness and e�ciency of 
REDD+ BDS.

Disaggregating land and forest tenure allocation. Allocation  
of forest land is time-consuming and requires larger funding 
compared to allocating forests alone. Separating the two 
would speed up the tenure allocation process, and will be 
favorable to REDD+ initiatives.

Tenure over un-allocated forests. Un-allocated forests  
currently under management of the CPC can be allocated to 
local communities. Such tenure allocation can be structured 
as a conditional REDD+ incentive, this will maximize REDD+ 
bene�t to forest dwellers.
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households in the humid and sub-

humid tropics without increasing 

deforestation or undermining essential 

environmental services. 

ASB is a consortium of over 90 

international and national-level 

partners with an ecoregional focus 

on the forest-agriculture margins in 

the humid and sub-humid tropics. 
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Policybriefs 
Stakeholder Preferences for Rewards 
for Ecosystem Services: Implications 

for a REDD+ Bene�t 
Distribution System 
in Viet Nam

Key messages

1 Purpose-oriented cash and allocation of land use 

stakeholders.

2status, gender, and forest type and location: 

LURCs for production forests are more preferred • 
than cash by those who have no LURCs, indicating 

Women preferred cash for agricultural inputs more • 

more useful to households

3Stakeholders disagree that the current allocation of 
forest LURCs is fair and inclusive.

4those stated by stakeholders in Lam Dong province 
in previous research.

28

http://www.asb.cgiar.org

Implications

While a national framework and guideline is useful, 

assess land tenure arrangements of a target area, 
the desirability of ex-ante payments, and female 

scheme.

From a local stakeholders’ perspective, cash • 
and forest LURCs should be the main types of 

Fairness and inclusiveness are two important • 
indicators for BDS design.

The objective of forest conservation programs 
in Vietnam is often dual, that is, increasing 
forest cover while improving livelihoods 

conservation activities like replanting and forest 
patrolling. Under this context, understanding 

and distribution systems is key to designing 

Environmental Services (RES) schemes. The 
involvement of local people in Viet Nam and 

could heavily depend on the status of their 
forest land-use rights. Local-level land tenure 

1

Partnership for the 
Tropical Forest

Margins
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Focus group discussions were conducted in six villages in Ba 
Be and Na Ri districts in Bac Kan province, which were selected 
for their tenure arrangements for production, protection and 
special-use forest land. Group discussions elicited stakeholder 
preferences on BDS through an individual questionnaire and an 
adaptation of the “REDD+ Game” created by Sikor, et al. (2012). 
The REDD+ Game elicits stakeholder preferences for forest 
conservation program bene�ts and distribution methods when 
payments or rewards for members of a hypothetical village are 
conditional on forest quality outcomes. Groups choose bene�t 
types and timing by allocating funds they expect to earn 
from forest conservation. The modi�ed Game included two 
scenarios. Under Scenario 1, the hypothetical village received 
a full bene�t pay-o� with certainty, while Scenario 2 involved 
a lottery so that groups could not foresee the forest’s outcome 
or associated pay-o�s when choosing bene�ts.

Study context

Ba Be district has an estimated population of 49,750 (Anh, 
2011) and Na Ri district has 29,100 people. Poor households 
are common in Ba Be and Na Ri districts (56% and 36% of 
district households, respectively). Livelihoods are constrained 
for households living in or near special-use forests of Ba Be 
National Park or Kim Hy National Reserve in Na Ri district 
because stakeholders are not allowed to extract resources.

The majority of production, protection and special-use forest 
land in both districts is allocated to individuals or households. 
Signi�cant portions remain unallocated and are managed by 
Commune People’s Committees (CPCs) without state support, 
making them “open access” areas  (Table 1).

Stakeholder preferences on BDS
(1) Preference over cash for infrastructure and LURCs  

Groups chose types of bene�ts by allocating Game funds. 
Under Scenario 2 of the REDD+ Game, in which bene�ts were 
conditional on a hypothetical forest’s outcome after a contract 
period of �ve years, groups allocated 42% of Game funds for 
purpose-oriented cash for material inputs for infrastructure 
projects, and 37% to receive LURCs. Groups allocated only 7% 
of Game funds for cash without any purpose (Figure 2). Choices 
over bene�t type were almost the same under Scenarios 
1 and 2.

Groups preferred purpose-oriented cash or LURCs over simple 
cash payments because, as one participant from Ban Ken 
village explained, “Everyone likes money for investments, but 
if we have no land in which to invest, we will use the money 
ine�ectively for a short time.”

Group preferences over distribution systems re�ected 
community-oriented traditions for sharing resources. 
Participants preferred to distribute bene�ts equally among 
households. Groups said they would manage the infrastructure 
construction e�ciently because they would spend funds only 
for material inputs and organize volunteer labor from every 
village household.

(2) Preferences over the LURC bene�t varied with land 
tenure status

A majority of stakeholders holding LURCs for protection forest 
(83%) preferred to receive LURCs for production forest, while 
almost all stakeholders holding LURCs for production forest 
(90%) wanted cash (Table 2).

Individuals without LURCs from villages located in special-use 
forests doubted that LURCs could ever be allocated to them; 
however, when they were reminded that bene�t choices in the 
REDD+ Game were for a hypothetical village, they said they 
would prefer production forest LURCs.

Stakeholder Preferences for Rewards for Ecosystem Services: Implications for a REDD+ Benefit Distribution System in Viet Nam

District Total area Household, 
individual

Commune 
People’s 

Committee

Community State 
Organization

Economic 
Organization

Other

Ba Be 57,693 25,670 (44%) 19,757 (34%) - 9,142 (16%) 3,122 (5%) 1   (1%)

Na Ri 66,992 38,399 (57%) 14,913 (22%) 549 (1%) - 2,006 (3%) 11,123 (17%)

Table 1: : Ba Be and Na Ri forest area, by manager type (hectares and percent of total area)
Source: Bac Kan Department of Natural Resources and Environment, 2010

Figure 1. Research sites of Ba Be and Na Ri districts in Bac Kan province

3%

18%

7%

37%

42%

Bene�t type

Cash for patrols

Cash for agricultural services

Cash for infrastructure

LURC

Cash

Figure 2: Preferences over bene�t type

2
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 (3) Preferences over the LURC bene�t varied by gender

Groups with a majority of female participants preferred cash 
for agricultural inputs, such as fertilizers or seedlings, as much 
as they preferred LURCs and cash for infrastructure. In contrast, 
male-dominated groups preferred cash for infrastructure (50%), 
LURCs (33%) and cash alone (17%) (Figure 3). The top choice for 
the use of cash for infrastructure was road construction.

(4) Bene�t timing changes with results-based reward 
schemes

In the REDD+ Game, groups preferred a di�erent timing of 
bene�ts based on whether pay o�s were certain or conditional 
onforest outcomes (Figure 4). In Scenario 1, in which pay o�s 
were certain, groups allocated 74% of Game funds to the 
�rst two years of the �ve-year contract period. Participants 

explained that they preferred to utilize bene�ts immediately, 
especially when receiving LURCs. In Scenario 2, in which pay 
o�s were conditional on forest outcomes, groups shifted 
17% of funds to the last year of the contract period. Notably, 
women and participants holding LURCs shifted more Game 
funds to the last year than did groups on average (27% and 
28% respectively, compared to 17% by groups).

(5) Di�erence in stakeholder preferences between Lam 
Dong and Bac Kan provinces

Preferences among participants in Ba Be and Na Ri districts in Bac 
Kan province were di�erent from preferences of stakeholders 
from Lam Ha and Di Linh districts in Lam Dong province who 
had participated in a REDD+ Game Lam Dong stakeholders 
preferred funding for forest protection, cash payments, and 
support for agricultural production, and researchers found no 
association between the tenure status of stakeholders (i.e., if 
they held forest protection contracts or not) and their stated 
preferences (Figure 5).

Di�erent rates of progress between the provinces in Vietnam’s 
land tenure reform process might be a factor underlying the 
di�erent preferences. LURC allocation is occurring at a slower 
pace in Lam Dong province than in Bac Kan province. By 
2011, approximately 1% of land was devolved to individuals 
or households in Lam Dong (Nguyen, 2011), compared to 
60% of land in Bac Kan. Demand for LURCs could be lower if 
stakeholders did not consider LURC allocation feasible.

(6) Perceptions of equity of land tenure

A majority of individual participants strongly disagreed or 
disagreed with statements that current land tenure allocation 
were fair or inclusive (71% and 71%, respectively, Table 3), 
terms UN-REDD uses to de�ne the “equity” of BDS (UN-
REDD Programme-Viet Nam and Gesellschaft für Technische 
Zusammenarbeit, 2010). Groups also said that it was neither 
fair nor inclusive that households lacking LURCs were not able 
to participate in forest conservation programs.

First-ranked bene�t LURC,    protection forest LURC,   production forest No LURC

LURC 83% 0% 32%

Cash 0% 90% 62%

Infrastructure 0% 10% 6%

Agriculture services 17% 0% 0%

Table 2: First-ranked bene�t type, by individual land tenure status
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Cash for infrastructure

LURC

Figure 3: Preferences over bene�t type, by gender 
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Figure 4: Preferences over bene�t timing, REDD+ Game scenarios 1 and 2

“Do you agree/disagree with the following statments?”

Perception “Current land 
tenure allocations 
in my district are 

fair”

“Current 
land tenure 

allocations in 
my district are 

inclusive”

Strongly agree 6% 17%

Agree 23% 12%

Disagree 15% 23%

Strongly disagree 56% 48%
Table 3: Individual perceptions on fairness and inclusiveness of land tenure

3
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Figure 5: Preferences over bene�t type, Bac Kan and Lam Dong provinces

Ways forward
For future RES programs in Vietnam, researchers, program 
designers and policy makers should assess whether 
tenure status should be a pre-condition for stakeholder 
participation in forest conservation programs like REDD+, 
and if tenure or purpose-oriented cash could be o�ered as 
conditional bene�ts.

Bene�ts should be tailored to stakeholders’ land tenure 
arrangements and local conditions to maximize the equity 
and e�ectiveness of RES programs.

Program designers should assess the operational feasibility 
of LURC allocations and whether quality forests are available 
for allocation.

Designers of the operational aspects of BDS, especially 
the transfer of funds from the central to the local level, 
could incorporate stakeholders’ willingness to receive and 
distribute bene�ts as village units. 
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Summary
Conservation is among the key ways of 
achieving REDD+. As such, several REDD+ 
pilot and demonstration projects are 
currently built on Integrated Conservation 
and Development Projects (ICDPs). ICDPs 
are a widely applied approach to achieving 
conservation, and they hold a wealth of 
experience for REDD+ including lessons on 
inherent and design challenges. This policy 
brief highlights these challenges that have to 
be taken into account if conservation is to play 
a key role in an evolving REDD+ mechanism.

Key messages

1Conservation and ICDPs are an established and ever growing 
arena that can benefit REDD+ and sustainable development  

tremendously, given that similar strategies could be employed and 
lessons applied

Conservation can be deployed in REDD+ strategies  in two ways:
 

3For sub-national REDD+ design where ICDP is employed 
as a platform for demonstration and project design and 

implementation; scale, nesting and leakage are prominent 
challenges

4When ICDP is used as a strategy for implementation of REDD+ 
at multiple levels (from local to national), challenges relate 

more to choices or optimal mixes between multiple policies and 
instruments such as “sparing” and “sharing” for addressing drivers 
of deforestation and payments, rewards and/or co-investments in 
the achievement of multiple co-benefits of emission reductions

Landscape Approaches Series No. 1

Policybriefs 

Key Recommendations
a. Nested approaches are needed 

for long term REDD+ success. 
Emphasis is needed here in terms 
of rules for nesting sub-national  
to national levels on a number 
of points including but not 
excluded to reference levels and 
MRV, bene�t sharing, duties and 
royalties, ownership rights and risk 
management

b. Context speci�c mixes of incentives 
and co-investment mechanisms 
are needed to enable  conservation 
contribute to REDD+ and 
development objectives and as 
a way of complementing public 
investments with  those of the 
private sector 

2 (i)  when ICDP is used as a platform for launching REDD+ at 
landscape / sub-national level  

(ii)  when conservation is one of several strategies for REDD+ at 
national level
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Conservation and ICDPs are an established and ever 
growing arena that can bene
t REDD+ and sustain-
able development tremendously, given that similar 
strategies could be employed and lessons applied
ICDP is a Protected Area (PA) management approach with initia-
tives aimed at effective management and conservation of natu-
ral resources and biodiversity while at the same time deliver-
ing on socioeconomic benefits.  Statistics on the coverage and 
benefits of protected areas are a strong indication of the huge 
potential that exists for REDD+ through ICDP management. It 
is estimated that the PAs cover an area of over 80million km2, 
which adds up to 102 000 of such areas worldwide, covering 
12.2% of the land surface. In addition, 1.1 billion (almost one-
sixth of the world’s population) depend on them for livelihood.  
(Brandon and Wells, 2009)

Current literature (Sills et al., 2009; Cerbu et al., 2009) suggests a 
number of links between ICDPs and REDD+ including:

1) Using ICDPs and the vast protected areas as part of REDD+ 
strategies

2) The use of REDD+ as a source of finance for forest conser-
vation complements emission reduction management 
objectives of current ICDPs 

3) Operational modalities, as current REDD+ projects are 
laden with key ICDP features 

4) The use of local knowledge and capacity developed 
through ICDP activities for the MRV (Monitoring, Report-
ing and Verification) requirements of REDD+

The extent of success and/or failure in meeting these objectives 
depend on several factors. The manner in which these factors  
are addressed under ICDP provide vital lessons for REDD+ as 
the two are largely similar in their strategies. 

Studies have reported that the extent to which REDD+ is im-
plemented in an effective, efficient and equitable manner may 
depend on how well the mechanism utilizes lessons from ex-
periences such as  ICDPs  (Blom et al., 2010). Some of these les-
sons include the need to have well defined measurable goals, 
national policies that support goals and objectives of the proj-
ects, accountability through monitoring and evaluation, access 
to markets, as well as a good understanding of the complex 
and heterogeneous nature of project communities (Brandon 
and Wells, 2009).

Conservation can be deployed in REDD+ strategies 
in two ways: (i) when ICDP is used as a platform for 
launching REDD+ at landscape / sub-national level  
(ii) when conservation is one of several strategies 
for REDD+ at national level (Minang and van Noord-
wijk, 2012)

Regarding use of ICDP as platform for launching 
REDD+: 
Integrated conservation and development projects (ICDPs) 
are the most widely used approaches to address deforestation 
and forest degradation, and as such, several REDD+ pilot proj-
ects are building onto the fundamentals of the ICDP approach. 
Sills et al., (2009) highlighted a strong forest conservation per-
spective in their characterization of the evolving landscape of 
REDD+ projects. Their analysis also reveals that many propo-
nents of REDD+ demonstration projects in Indonesia, Brazil and 
the Democratic Republic of Congo are developing projects in 
previous conservation project areas. 

Cerbu et al. (2009) also found that biodiversity was the primary 
reason/motivation for setting up many existing REDD+ demon-
stration projects.  This is the case especially because conserva-
tion is one of the five REDD+ elements that emerged from the 
Cancun agreements. 

REDD+ will be implemented at the national level but at the 
moment, implementation is occurring with pilot projects at the 
sub-national level while preparation of systems and institutions 
is ongoing at the national level through a REDD+ readiness pro-
cess. 

As such, REDD+ pilot projects, most of which are based on the 
ICDP platform, are much ahead of the national level process yet 
they are meant to feed into the national level. In such a situation, 
the scaling up of the sub-national projects to the national level 
hold potential for large scale mismatches, risks of double count-
ing of emission reductions, leakage, conflicts with national rules 
on benefit sharing, reference levels, all of which risk compro-
mising REDD+ integrity on the whole. Table 1 shows some of 
the similarities and differences between ICDPs and REDD+ and 
explains the potential mismatches that can be created.

Regarding use of Conservation as National REDD+ 
Strategy: 
Drivers of deforestation go across sub-national boundar-
ies hence national level strategies are required. For example, 
transfer of carbon emissions to areas outside protected zones 
(leakage) could undermine REDD+ integrity and need to be ac-
counted for.  Therefore, conservation strategies can be useful 
for addressing drivers of deforestation at national level. When 
conservation is used as a strategy for implementing  REDD+ at 
multiple levels (from local to national), challenges relate more 
to choices or optimal mixes between multiple policies and in-
struments such as “sparing” and “sharing” for addressing drivers 
of deforestation and payments, rewards and/or co-investments 
in the achievement of multiple co-benefits of emission reduc-
tions.

Land sparing/intensification hypothesis posits that increased in-
put and technology could help maximize on the production 
potential of a given land area to meet agricultural demands in 
order to spare other land for forests and avoid forest degrada-

REDD+ Through Conservation Landscapes: Opportunities and Challenges

The Kasigau Corridor REDD+ project in Kenya where ICDP-REDD+ linkage strategies 
have been used
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tion. Sub-national REDD+ projects have ad-
opted this concept which is also applicable 
at the national level by providing alternative 
livelihood opportunities, agricultural inten-
sification and diversification, agroforestry 
and others. These intensification strategies 
include input supplies/subsidies and train-
ing on multiple techniques for increased 
productivity.

Land sharing includes practices such as wild-
life farming where specific species of a popu-
lation are maintained and at the same time 
agricultural needs are met. These are main-
tained in an integrated, and not in a spatially 
segregated manner as is the case with “spar-
ing”.  Under “sharing”, there is usually a core 
area, a buffer zone and other more acces-
sible areas, all of which have different access 
and management rules (Zimmerer, 2000). 

The core areas are often natural forests, while 
buffer zones could include agriculture–for-
est mosaics that are important for reducing 
pressure on the core area through regulated 
management activities. When used as part of 
a landscape level or national level strategy, 
the land sharing approach is expected to be 
part of multiple level land use planning that 
ensures multifunctionality in terms of pro-
vision of ecosystem services, food security 
and climate change with clear baselines and 
monitoring rules.

REDD+ could learn from ICDPs challenges on 
implementing strategies such as those on encouraging 
local social and economic Development

 
Table 1: Summary of similarities and differences between ICDPs and REDD+

Benefits include emission reduction tar-
gets and financing offered by the experi-
ences at project level on the one hand, 
and on the other, accountability and ef-
ficiency systems being prepared at the 
national level.

“Nested approaches” to REDD+ or “nest-
ing” is one such approach being recom-
mended as a means of achieving these 
benefits through the integration of 
REDD+ activities at multiple scales (Mar-
tello et al. 2010). 

Three key elements have been identified 
as comprising of a nested approach: 

 1) REDD+ can be operated at national, 
sub-national and/or project levels 
with lower levels “nested” into higher 
levels within a national MRV and ref-
erence or reference emission level 
framework 

2) A set of rules for nested approaches 
could specify, among others, issues 
related to ownership rights to emis-
sion reductions, duties and royalties 
to be paid on investments, credit-
ing, benefit sharing, leakage and risk 
management 

Feature ICDP REDD+

Primary goal Biodiversity Conservation in Protected Areas (PAs) Reducing degradation, deforestation and the 
subsequent carbon emissions ; Enhancing forest carbon 
stocks

Secondary objectives and 
co-benefits

Social and economic development required for communities that may 
threaten biodiversity

Biodiversity conservation and generating sustainable 
livelihoods 

Strategies (i)Strengthening management of Protected Areas (PA) and creating 
buffer zones; (ii)compensation to local communities for benefits 
forgone and building of community  (iii) Providing livelihood 
alternatives, job creation and/or developing new markets such as 
ecotourism (iv) Reducing the pressure on environment through 
agricultural intensification (iv) enhancing community resource 
management 

Largely similar to ICDP strategies; Potential of monetary 
incentives through the already active carbon market

Baseline and additionality Most baselines limited to biodiversity measurements and monitoring – 
in particular selected species and forest cover

Business As Usual (BAU) baselines and Negotiated 
Reference Emission Levels (REL) to measure 
additionality at national and sub-national level using 
various voluntary carbon market standards

MRV No parameters to assess biodiversity and social benefits Highly performance –based: clear, measurable and 
verifiable emission reduction goals 

Leakage Present and area of concern but not addressed Strategies for leakage mitigation in almost all projects, 
including leakage cancellation factors/rates per driver 
of deforestation applied to (subtracted from) carbon 
benefits

Scale Generally linked to a Protected Area and largely at community level 
(with some few exceptions at sub-national level)

In specific areas such as around forest reserves, 
community forests, nature conservancies, etc. but not 
necessarily or even primarily in PAs.

Finance Funding from external sources, i.e., from bilateral or multilateral donors, 
and international conservation organizations or private donations

Project financing through carbon markets (mostly 
voluntary market so far)

Modified from Minang, P.A., van Noordwijk, M. (2012) Design challenges for achieving reduced emissions from deforestation and forest degradation through conservation: Leveraging multiple paradigms at the 
tropical  forest margins. Land Use Policy. http://dx.doi.org/10.1016/j.landusepol.2012.04.025

a. Nested approaches are needed 
for long term REDD+ success 

To overcome challenges of scale mis-
matches, an effective approach would 
be one that integrates REDD+ activities 
at the sub-national level with those at 
national level in a manner that maximiz-
es benefits and successes to be found at 
both levels while minimizing the risks. 

 THE WAY FORWARD
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3) Transparent, effective and efficient procedures for negotiation, 
reporting, verification, registration and validation across scales. 
This is very important between national and lower scales.

Vietnam is a good case in point where a nested approach is 
used in the benefit sharing mechanism. Regulations are clear 
on the proportions to be shared for management and opera-
tional costs at the National, Provincial through to the District 
levels. However, successful application of this in other coun-
tries would depend on the rights and tenure systems in place.

b.  Context specific mixes of incentives and co-investment 
mechanisms are needed to enable conservation 
contribute to REDD+ and Development objectives and 
as a way of complementing  public investments with 
those of the private sector 

Mixes of incentives for implementing emission reductions, 
addressing drivers of deforestation, achieving food and en-
ergy security; as well as innovative co-investment frameworks 
in sustainable agricultural intensification, community forest 
management and tree products value chains development 
can facilitate the engagement of different stakeholders in 
REDD+ initiatives. These would include the government, local 
community and the private sector. With public finance unlike-
ly to meet emission reduction investment requirements and 
the role of the private sector in driving and potentially reduc-
ing emissions, there is need for Public-Private-Partnerships 
(PPP) in emission reduction strategies at landscape level. 

Given that drivers of deforestation and degradation originate 
from outside forests, cross-sectoral  incentives and policies 
are also required  at multiple levels. These could be policy, 
market and or non-market based incentives. van Noordwijk 
and Leimona (2010) propose a framework combining pay-
ments, rewards and co-investments in stewardship as follows: 

i) Commoditized Environmental Services (CES) where en-
vironmental services are marketable goods in a transaction 
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between providers and beneficiaries (buyers) of the ser-
vice such as is the case with a performance-based REDD+ 
scheme. CES approach requires clarity on land rights and 
therefore would be difficult to implement within commu-
nal/indigenous rights of the ICDP approach

ii) Compensation for Opportunities Skipped (COS) where 
payments are made to land users for accepting restrictions 
on their use of land. This could involve a publicly funded 
scheme at a broad land use level, or a national scale REDD+ 
scheme wherein a government negotiates compensation 
based on opportunity costs using land use proxy indicators.

iii) Co-investment in Landscape Stewardship (CIS) where 
conditionalities for rewards are based on collectively owned 
and state-owned resources. Here, social capital is distinct 
and applies to many local scale REDD+ demonstrations/
pilots that are built on ICDP platforms. CIS can include “(1) 
negotiated tenure, conditional on Environmental Services 
(ES) maintenance; (2) reduction of land use conflicts and 
their collateral damage to ES; (3) investment in improved 
public services, feeder roads under community control, 
and (4) land use and development planning that creates 
employment that does not damage ES” (van Noordwijk and 
Leimona 2010). 

One key advantage to CIS and COS approaches at sub-
national scale within a multi-scale approach is that the 
upstream policy and land use indicators might provide an 
innovative way of addressing drivers of deforestation and 
degradation within REDD+ – an issue that is currently not 
sufficiently addressed within the REDD+ debate.

There could be merit in exploring the use of multiple pay-
ments, compensation and co-investment paradigms of Pay-
ments for Environmental Services (PES) at various scales as 
a way of overcoming some of the challenges in REDD+ de-
signs that are built on ICDP platforms. This could work best 
within an adaptive co-management approach.
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Summary
Despite the prolonged existence of illegal logging in 
developing countries, minimal research has hitherto been 
undertaken to identify the various types of incentives that 
could be used to quash these practices. Moreso, little has 
been done to explore the feasibility of REDD+ mechanisms 
in reducing these practices. In this policy brief, we profile 
the case of Cameroon where clandestine logging activities 
are widespread especially in the rural areas. We present 
and reflect on (a) the principal actors and factors causing 
illegal logging in Cameroon, as well as carbon estimates 
emitted from illegal logging in the country (b) initiatives 
that have been formulated to tackle this problem globally, 
as well as in Cameroon, and (c) the right mix of incentives 
for addressing this issue.  

 Illegal logging (especially for domestic market) 

management in Cameroon

 Between 1999-2007, the total amount of carbon 
emitted from illegally logged wood in Cameroon 
is estimated at 435000 Mt, 42% of which is from 
postharvest slash

 Cameroon has been part of international initiatives 
like the Forest Law Enforcement Governance and 
Trade (FLEGT) Action Plan of the European Union 
(EU) and has endorsed the Voluntary Partnership 
Agreement (VPA) with the EU within the framework 
of FLEGT to tackle illegal logging

 

Key Recommendations

and non-financial incentives such as the 
implementaion of good governance in 
the forestry sector, increasing access to 
credit facilities for artisanal loggers, and 
payment for ecosystem services could 
be employed to reduce illegal logging 
in Cameroon

considering the proper selection, 
evaluation, and implementation of both 
financial and non-financial incentives 
driven mechanisms given that illegal 
logging constitutes an important 
source of emissions in Cameroon

• There is a need to consider addressing 
illegal logging across scales in 
Cameroon i.e. from the national to 
community level since efforts aimed at 
addressing the issue remain insufficient

Photo © WCS
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1. Illegal logging in Cameroon                                                            

Timber is one of the main sources of income for Cameroon. For 
example, in 2008 alone, the country obtained a total fiscal rev-
enue of 18.9 billion FCFA1 from the sale of timber (OFAC, 2012). 
However, such huge contribution of the timber industry to the 
country is being obscured by the expansion of illegal logging 
(unlicensed both for export and domestic use). Illegal logging 
is defined as the harvesting of logs from forests that is not in 
conformity with an official forest management plan or license 
issued by a forest authority in accordance with operations that 
are consistent with prevailing forestry regulations (Mir and Fra-
ser, 2003). 

It is one of the fundamental drivers of forest degradation in 
Cameroon (Robiglio, 2010) and could also contribute to defor-
estation as selective logging of illegal tree species may trigger 
large-scale forest loss by providing easy access to remote areas 
within the forest, resulting in clearing for agricultural produc-
tion. Major causes underpinning these illegalities include poor 
forest governance, limited right of access and forest tenure, the 
extensive turn around time for procuring community forest 
harvesting titles, and poverty (Alemagi and Kozak, 2010).

Year Illegally extracted 
wood in roundwood 
equivalents (m3)

Export and domestic 
use related illegal 
roundwood (Mg)

Postharvest slash 
biomass  from 
illegal logging 
(Mg)

Carbon in illegally 
extracted wood (Mg)

Carbon in postharvest 
slash (Mg)

Carbon emitted from 
illegal logging (Mg)

1999 1370000  822000 602800 411000 301400 712400

2000 1180000 708000 519200 354000 259600 613600

2001 920000 552000 404800 276000 202400 478400

2002 550000 330000 242000 165000 121000 286000

2003 560000 336000 246400 168000 123200 291200

2004 810000 486000 356400 243000 178200 421200

2005 830000 498000 365200 249000 182600 431600

2006 630000 378000 277200 189000 138600 327600

2007 680000 408000 299200 204000 149600 353600

Average 836667 502000 368133 251000 184067 435067

2. Carbon emission from illegal logging
Illegal logging is also one of the major contributors to national 
greenhouse gases emission. Between 1999 – 2007, the national 
level carbon emission from Cameroon resulting from illegal log-
ging is around 435000 metric tons (Table 1) with two-third of it 
caused as a result of domestic use. One of the most overlooked 
impact of illegal logging is that there is a huge amount of wood 
that is left aside in the forest after logging. This postharvest 
slash accounted for around 42% of the carbon emission result-
ing from illegal logging activities (Table 1).

Note: For estimating national carbon emission from illegal logging, the following key assumptions and approaches were followed. We assumed that most of the harvesting takes place in tropical forests where 
conifers are rare. Volume to mass conversion factor for roundwood in tropical areas is assumed 0.60 Mg/m3 (Winjum et al., 1998). Total aboveground biomass of standing trees is the product of Biomass expansion 
factor, average non-conifer wood density (0.52Mg/m3) and wood volume in roudwood equivalent. Biomass expansion factor was assumed to be 2.0 (Winjum et al. 1998). Postharvest slash = Total aboveground 
biomass - roundwood equivalent. The accounting for the postharvest slash is non-redundant i.e. even though oxidation and decay of such slash is a long process, we accounted for the aggregate. Wood to carbon 
conversion was calculated by multiplying it by 0.5 (Brown, 1997).

Figure 1. Estimates of illegal logging volume in Cameroon, 1999-2007   
(Source: Adapted from Lawson and MacFaul, 2010; Cerutti and Tacconi, 2008).

As the rate of overall illegal logging (%) decreases, there is an 
increase in domestic use unlicensed logging (%) (fig. 2). On av-
erage, annually, two-third (66.53%) of the illegal logging is due 
to domestic use (fig. 1) and emanates mostly from artisanal log-
gers in Cameroon.

Figure 2. Correlation between overall rate of illegal logging and small scale logging 
(Data source: Cerutti and Tacconi, 2008; Lawson and MacFaul, 2010).

118.9 billion FCFA is almost equal to 37 Million USD

Incentives for Reducing Carbon Emission From Illegal Logging in Cameroon

Table 1. Impact of illegal logging on carbon emission in Cameroon
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3. Measures taken to address illegal logging 
at the international and national level
Cameroon has been part of international initiatives like the 
Forest Law Enforcement Governance and Trade (FLEGT) Ac-
tion Plan of the European Union (EU) to tackle illegal logging. 
In 2010, it signed the Voluntary Partnership Agreement (VPA) 
with the EU within the framework of FLEGT to ensure that le-
gally harvested timber is sold within Cameroonian markets, as 
well as other EU countries when it is exported (FERN, 2010). The 
G8, the International Tropical Timber Organization (ITTO), the 
Convention of Biodiversity, and the United Nations Forum on 
Forests have all raised concerns about illegal logging and have 
integrated the problem into their working framework (Kaimow-
itz, 2003). 

Similarly, other stakeholders have undertaken fundamental 
measures at the national level to address the problem includ-
ing the creation of an independent observatory team by the 
EU, the enhancement of community involment in forest gover-
nance by the Centre for Environment and Development2 (CED), 
and the adoption of certification schemes by some logging 
companies. Finally, as a strategy to address the problem and 
other unsustainable forest management practices in Camer-
oon, the government enacted in 1994, the main forestry law 
and its subsequent decree of implementation a year later. 

The law established an independent international observer to 
monitor illicit logging practices in Cameroon. Global Witness 
played this role from 1998 to 2003 and was later replaced by 
Resources Extraction Monitoring in 2004 (Cerutti and Assembe, 
2004). During its tenure, Global Witness was instrumental in 
helping the Ministry of Forests and Fauana (MINFOF) to create 
an Urgent Action Program (UAP), as well as the National Brigade 
for Controling illegal logging (Tieguhong and Betti, 2008).

4. Some possible ways forward
While there is some evidence to suggest that policy initiatives 
geared at addressing illegal logging in Cameroon have resulted 
in a decrease in illegal logging estimates, illegal logging remains 
a major issue facing the forestry sector in Cameroon (Lawson 
and MacFaul, 2010).  We outline below a number of possible 
options for consideration and posit on how REDD+ might help 
reinforce these options.

 Rethink forest policy, with a focus on redressing rights 
of access and secured tenure for local forest-depen-
dent communities. Karsenty (2003) establishes that as 
local communities claim their rights over the land, illegal 
logging thrives because they sell their rights of access to 
the forest to illegal loggers. To turn the situation around, 
an enabling legal and policy framework that offers a guar-
antee to forest-dependent communities to tree rights and 
ownership is imperative in Cameroon. As Chhartre and 
Agrawal (2009) reveal, when communities have secured 
land and forest tenure, they are more likely to use their for-
est in a sustainable manner. This likely results in a decline 
in illegal logging rates thereby providing a multiplier effect 
on carbon forestry.  

  Promote the role of community-based law enforce-
ment. In Cameroon, rural communities play a minimal role 
in monitoring and reporting forestry law violations to the 

government as well as confronting violators themselves. 
Therefore, it will be in the best interest of these communi-
ties to copy the situation in Honduras and Mexico where 
communities have organised themselves to successfully 
expel logging companies that were engaged in illegal 
logging practices within forests in their communities (Kai-
mowitz, 2003).

  Reinforce monitoring through the Plan Vivo certi�ca-
tion scheme. In light of the exorbitant cost associated 
with forest certification schemes like the Forest Steward-
ship Certification Scheme (FSC), it is difficult for artisanal 
loggers involved in illegal logging to adopt these schemes. 
Tackling illegal logging emanating from artisal loggers 
through effective and efficient monitoring can be achieved 
by certifying their operations under less costly systems like 
the Plan Vivo Foundation certification scheme. The Plan 
Vivo Foundation monitors and issues activity-based per-
formance certificates within landscapes following the Plan 
Vivo Standard (Plan Vivo, 2011).

   Promote the valorisation of wood residues. For every 
tree that is felled within Cameroon’s forests, minimal fibre is 
extracted and valorized. The rest remains as waste residues 
at the forest site or at sawmill. Mir and Fraser (2003) suggest 
that in a situation where this waste is utilized, it would mi-
nimise any imbalances between supply and demand, and 
would provide extra employment opportunities for some 
illegal loggers to continue earning a legitimate living with-
out engaging in the illicit practice.

 Increased access to credit. The inability of artisanal log-
gers to secure financial support emanates largely from 
their lack of credibility in the public sphere. Rarely has the 
government lobbied on their behalf, which is fundamental 
to improving their reputation. Thus, we recommend that 
cash-flow should be improved with an important start-
ing point being a change in the lending schemes of most 
banks. 

 As a result of the perceived financial instability of most 
small-scale operators, many banks are unwilling to provide 

2For example, they provide local communities with a list of legally registered companies in Cameroon to enable them identify and report illegal operators.
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Table 2. The role of REDD+ in reinforcing policy and incentives for mitigating illegal logging in Cameroon

Policy and incentive        
options

Feasibility of inclusion in a REDD mechanism

1.     Financial incentives and 
investment options

 

        Payments or rewards REDD + could potentially reward emission reductions 
through Reduced Impact Logging at small and medium 
scales including reductions resulting from slash.

       Promote the valorization 
of timber and wood resi-
dues

REDD+ strategies for emission reduction from forest 
degradation could consider investments into value ad-
dition as compensation for lost opportunities / income 
in instances where logging is reduced ( e.g. logging ban 
instituted by Indonesia) as part of national REDD actions.

2.    Policy options  

       Policy reforms  aimed 
at  improving rights 
and ownership of trees, 
community monitoring 
and enforcement of local 
forest management rules

REDD+ investments into policy processes, capacity build-
ing  and demonstration of these can be part of a  REDD+ 
Readiness procees

them with loans. Therefore, it is crucial that 
these operators organise themselves into 
recognisable associations like coorpera-
tives as this will go a long way towards 
facilitating the procurement of loans from 
financial institutions. 

 Review and facilitate the timber har-
vesting license procurement processes. 
Alemagi and Kozak (2010) suggest that the 
devolution of the decision-making author-
ity for community forests licensing to the 
regional level may facilitate license acquisi-
tion and could likely serve as a strategy of 
reducing illegal logging practices in Cam-
eroon.

 Payment or reward for ecosystem ser-
vices. It is crucial that emission from post-
harvest slash resulting from illegal logging 
be addressed through incentive driven 
mechanisms. One possible means of do-
ing this is to convert the huge amount 
of carbon emission into financial reward 
schemes whereby communities can ben-
efit financially by abstaining from illegal 
logging.

REDD+ could potentially support some of 
these policy and incentive options as part of 
emission reduction strategies. Table 2 specu-
lates on how REDD+ might accommodate and 
support some of these options.
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Key messages

1 Vietnam’s REDD+ readiness has beneted from past 
reforestation and current e�orts but it is only partially 

ready when assessed against six REDD+ readiness functions.

2The country is more ready in terms of “Planning and 
Coordination’ but less in nancing REDD+ activities. 

3 Tenure and carbon rights/contractual arrangement 
are serious bottle necks; failure to address them will 

mean an uphill implementation of the National REDD+ 
Programme.

4 Di�erence in readiness assessments between State 
and non-State actors points to the need for addressing 

concerns around participation, inclusiveness and 
transparency 

5 The discourse around REDD+ readiness and its activities 
should be re-oriented towards developing incentives to 

address drivers of deforestation and degradation

31
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Implications

For the country to move beyond its current 
state of REDD+ readiness, immediate and future 
activities should focus on indicators where they 
are weak while strengthening those that are 
already advancing. Speci�cally, the following 
progressive actions are recommended:

Remove policy and institutional bottlenecks 
through radical policy reforms that address 
tenure and carbon rights, equitable bene�t 
sharing, and con�ict resolution.

Enhance inter-agency collaboration and 
broaden sectoral participation, including 
the private sector and indigenous people to 
increase the legitimacy and e�ectiveness of 
REDD+ readiness.

Invest in in-house technical capacity 
development for REDD+ implementers 

Link REDD+ readiness with broader climate 
change mitigation e�orts to ensure high 
level political commitment and expand the 
�nancial-base of its REDD+ Programme

The Government of Vietnam provides 
institutional and policy support to REDD+ 
e�orts, indicating a certain degree of 
willingness to implement a national REDD+ 
Programme, however, it was  important to 
examine Vietnam’s ‘readiness’ based on the 
functions that need to be ful�lled in REDD+ 
implementation.

1

Is Vietnam ready for REDD+?
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Vietnam’s readiness was assessed using 19 out of 27 indica-
tors in REDD+ readiness assessment framework (Figure 1), 
primarily by National REDD+ Network members, referred to as 
‘in situ stakeholders’. A round table discussion was facilitated 
with nine NRN stakeholders and NGO sta� involved in REDD+ 
related projects, in July 2012 to: (i) discuss the REDD+ readi-
ness assessment framework; (ii) pre-test the questionnaire; 
and (iii) draw preliminary insights on Vietnam’s REDD+ readi-
ness. A self-administered questionnaire was designed to assess 
REDD+ readiness functions and indicators using the rating 
scale shown in Table 1.  

The questionnaire, which was pre-tested at the round-table 
discussion was electronically circulated to all NRN stakehold-
ers, of which, 14 were retrieved.  Stakeholders or respondents 
were grouped into two: (i) government organization (GO=7) 
and (ii) non-government organization (NGO=7). 

What have been achieved?

The assessment of six readiness functions was only ‘fair’ or ‘me-
dium’ (>1-2), which means that Vietnam’s readiness preparations 
could take much longer than expected.  Low rated indicators such 
as trade-o� analysis, nesting rules, tenure and carbon rights, and 
REDD+ con�ict resolution framework are crucial to REDD+ imple-
mentation, and should be the focus of readiness activities. Failure 
to address them would mean an uphill implementation of REDD+ 
in Vietnam. 

(1) Planning and Coordination The development of National 
REDD+ Strategy, National REDD+ Action Programme (NRAP) and 
R-PIN and R-PP was rated ‘medium’, making ‘Planning and Coordi-
nation’ eminent amongst the six functions, while Opportunity Cost 
Analysis received a lower rating.  .

(2) Demonstration/Pilots Stakeholders’ assessment of ‘Demon-
stration/pilots’ came second to Planning and Coordination (>1-2) 
and is attributed to past and ongoing government programmes 
such as 661 and Payment for Forest Environmental Services (PFES)2 
as well as the presence of a number of REDD+ pilot projects imple-
mented by international organizations, such as Japanese Interna-
tional Cooperation Agency (JICA) and German Technical Coopera-
tion (GTZ), to name a few.  

(3) Bene�t Sharing Bene¢t-sharing was again rated, ‘medium/
fair’, and came third after Planning and Coordination and Demon-
stration/pilots. The UN-REDD Programme funded several studies 
on designing a national Bene¢t Distribution System (BDS) that is 
in line with international standards, yet appropriate to local and 

Is Vietnam ready for REDD+?

2

Rating Description  Conditions

    
0-1 Low/Poor  Indicator is not yet discussed

 >1-2 Medium/Fair  Indicator is being discussed

 >2 High/Good  Indicator or issues around it are agreed in principle

 3 Very High/Very Good Rules, laws or policy decisions already exist

Table 1: Rating scale (*) used in assessing REDD+ readiness functions and indicators

(*) The numerical representation of 
the di
erent level of readiness was to 
ease the evaluation of the in-country 
readiness (i.e. between readiness func-
tions). The value for each sub-function 
was computed by a veraging values 
for the indicators representing it.  
Similarly, the values for the readiness 
functions were computed by averag-
ing the values of the sub-functions

Figure 2: Overall assessment of REDD+ Readiness 

PLANNING AND 
COORDINATION

PLANNING

COORDINATION

- REDD+ R-PIN  developed?
- REDD+ R-PP developed?
- National REDD+ strategy developed?
- Opportunity cost/trade-o� analysis done?
- Strategic scenario analysis of sustainable /
  green /  low carbon economy option

- Decision making channels 
  agreed?
- Coordination responsibility 
  agreed?

POLICIES, LAWS 
AND INSTITUTION

INSTITUTION

LEGAL

- Institutional responsibilities/
   roles clari�ed?
- Procedure for stakeholder 
  participation established?
- Key relevant stakeholders involved?
- Political will and support exists?

- Carbon rights clari�ed?
- Tenure rights and arrangments 
  clari�ed?
- Con�ict resolution framework 
  established and institutionalized?

MONITORING, 
REPORTING 

& VERIFICATION 
(MRV) AND AUDIT

MONITORING, 
REPORTING & 

VERIFICATION (MRV)

AUDIT

- MRV responsibilities agreed?
- MRV protocols/procedures 
  determined?
- Baseline / reference level 
   established?

- National registry of activities 
  established?
- Safeguard Information systems 
   established?
- Veri�cation procedures 
   established?

BENEFIT SHARING BENEFIT SHARING
- BSM framework RULES de�ned? 
  (criteria for sharing)
- BSM con�ict resolution 
   established?

FINANCING FINANCING

- Investment requirements 
  assessed?
- Consideration of Private Sector 
   investments?
- Expressed Government 
   investment plan?

DEMONSTRATION 
AND  PILOTS

DEMONSTRATION 
AND PILOTS

- Demonstration and pilot 
   established at subnational level
- Policy approaches and schemes 
   for decrease deforestation tested?
- Are rules for nesting pilot 
  subnational to national established? 
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national contexts. Despite the eminence of the 17 Policy De-
cisions on BDS, many stakeholders are still concerned that 
without a con�ict resolution mechanism in place, the BDS 
employed by Programme 661 and PFES, will in the end, be 
adopted for REDD+, juxtaposing the BDS guidelines that have 
already been developed.  

(4) MRV and Audits MRV and Audit is the least developed 
amongst four functions that were rated ‘fair/medium’ by stake-
holders. The draft MRV Framework outlines the institutional 
arrangement of Vietnam’s MRV hence, stakeholders rated this 
indicator at medium level (1.36). However, an important aspect 
that was missing in the MRV framework that was highlighted 
by some stakeholders is a mechanism to engage local com-
munities and households in measurement and monitoring. 
The establishment of Safeguards and Information System (SIS) 
and national registry are much more behind among other in-
dicators.

(5) Policy, Legal and Institutional Framework Policy, Le-
gal and Institutional Framework is at the bottom two of the 
six functions (0-1). Within this function, ‘clari�cation of institu-
tional responsibilities’ was assessed at medium level, which ad-
equately conforms to the e�orts of the government and other 
stakeholders to create an institutional structure for REDD+ (Fig-
ure 4); however, a big gap lies in addressing tenure and carbon 
rights and con�ict resolution that were rated as low as 0.5 and 
0.29, respectively.

(6) REDD+ Financing Financing was lowest among six func-
tions. Few attempts were made to map donors and engage the 
private sector to meet the �nancial requirements of REDD+, 
but there was no comprehensive assessment of the funding 
requirements of REDD+. Stakeholders were clueless as to how 
the REDD budget was determined. It was anticipated that the 
�gure was estimated based on donor committed funding rath-
er than the country’s actual needs. Unlike in Programme 661, 
the government has not leveraged substantial funding, except 
perhaps, in-kind contribution in form of personnel, materials 
and o�ce facilities. 

Tenure, carbon rights---bottlenecks to REDD+?

Tenure and carbon rights/contractual arrangement and con-
�ict resolution are crucial to the future of REDD+. With unclear 
and overlapping forest land rights in Vietnam (UN-REDD, 2010; 
To et al., 2012), carbon rights may complicate the implementa-
tion of REDD+ since there is great variation in forest use be-
tween di�erent forest groups. Tenure and carbon rights relate 
to all domains, and could be the bottle-neck of REDD+ imple-
mentation if left unresolved. The majority of the respondents 
(10/14) had no information or recall of any active discussion 
around these issues. However, the situation in Vietnam is not 
unique, as many countries preparing for REDD+ face similar is-
sues due to ambiguity of legal framework on natural resources 
and property rights, on which the de�nition of carbon rights 
depends (Suzuki, 2011).  

Drivers of deforestation and degradation - the sleeping 
giant of REDD+ unpreparedness? 

Addressing drivers of deforestation and degradation through 
a comprehensive forest conservation and management pro-
gram under REDD+ is crucial to success. REDD+ readiness ac-
tivities tend to focus on developing technical and institutional 
capacity to demonstrate emission reductions rather than the 
capacity to address drivers of deforestation, which are more 
important than any instrumental preparedness. The National 
REDD+ Action Programme does not mention activities or ap-
proaches that directly address various drivers of deforestation 
and degradation as suggested by the UNFCCC and the World 
Bank. This is supported by earlier criticisms that Vietnam’s R-
PPs and readiness activities in general, do is not su�ciently pay 
attention to drivers of deforestation.

Di�erences between GO and NGO assessment of REDD+ 
readiness 

Although both GO and NGO groups has the same tendency, 
signi�cant di�erence in assessments were found between 
them in the domain of Policy, legal and institutional frame-
work (51.20%), Bene�t sharing (44.00%), and MRV and audits 
(35.00%). Interestingly, these were also modestly rated do-
mains. The di�erences found in Planning and Coordination 
and Demonstration and Pilots were rather small, only 8.53% 
and 12.50%, respectively.

3

In Vietnam, the State tends to dominate over REDD+ processes.  
In-country �nancing and policy decisions are induced by inter-
national actors that inadvertently marginalize non-State actors. 
The NGO group expressed concerns on the quality of their par-
ticipation as well as on how their recommendations will/could 
be taken up under a more State-driven REDD+ process.

Figure 3 Readiness assessment by GO and NGO groups, domain level
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Conclusion

Nevertheless, the institutional architecture of REDD in Vietnam, 
its strengths in planning and coordination, the emergence 
of demonstration pilots, and some policy backing, with all its 
nuances, may provide a ‘fast start-up’ of the National REDD+ 
Programme. However, the momentum may slow down if the 
bottlenecks are not removed, and the weak points of ‘readiness’ 
are not addressed.  A call for immediate action is thus needed.
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Implications

• Expansion of plantation forest should go 
hand in hand with regeneration of natural 
forest. 

• Better control of non-allocated forest or 
community land is needed to prevent 
encroachment.

• Government reforestation programs 
should focus in remote areas where people 
have no access to planting materials and 
markets.  

• Forest plantation should be facilitated 
or expanded in areas where households 
have either less income from paddy rice 
production or more income from non-farm 
sources. 

increased since mid1990s, reportedly as a 
result of numerous policies and programs 
that support forest land allocation, 
protection and development. However, 
little has been understood about how such 

In addition, there are concerns that forest 
plantation has been a threat to natural 
forest at the national level.

1

What drives reforestation 
in Viet Nam?
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What drives reforestation in Viet Nam?
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The study focused in Ngan Son and Pac Nam districts, Bac Kan 
province (Figure 1), where net reforestation has been found 
from 2000. A variety of research tools including GIS, focus group 
discussion and household surveys, followed by correlation 
and regression analyses were used to analyze the spatial and 
temporal patterns of forest changes, and the drivers behind 
those changes.

Key �ndings
The spatial data in Bac Kan province (Table1) indicated an overall 
increase in both natural forest and plantation forest during 
2000-2012. Spatial distribution of natural forest and plantation 
forest in Bac Kan Province in 2000 and 2010 are indicated in 
Figure 1 and 2 respectively.

At the household level, there was conversion from natural forest 
to plantation forest, agroforestry and shifting cultivation. These 
areas were eventually converted to plantation forest (Figure 3). 

In general, increased forest cover was facilitated by the 
implementation of government policies and programs on 
forest protection, reforestation and land allocation, increasing 
population, and proximity to urban areas and access to sources of 
planting materials.

Household income as a driver of forest changes has two sides 
of the coin---low income households from paddy cultivation 
invest in forest plantation as an alternative income source; 
whereas, increases in income from paddy rice production tend 
to discourage expansion of forest plantation. Households with 
higher earnings from paddy rice invest more on other things than 
in forest plantation; this could run the risk of forest encroachment 
for paddy expansion.

Table 1. Natural and plantation forest area in Bac Kan province by 2000 and 2010

2000 (ha) 2010 (ha)

Natural forest 235,605 237,605

Plantation forest 10,638 38,537 

Total land area 485,941

Figure 2: Land use map of Bac Kan province  in 2010Figure 1: Land use map of Bac Kan province  in 2000
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1. Government reforestation programs
On one hand, �nancial and seedling support from the government 
promoted rapid expansion of forest plantations, but also facilitated 
natural forest loss on the other hand. The area of forest established by 
households was strongly in�uenced by both the amount of cash and 
number of seedlings provided by the government. As a result, forest 
plantations spread not only in shifting cultivation and scattered tree-
based areas, but also in allocated forest lands. 

2. Land allocation, population growth 
Household size and increasing population also in�uenced expansion of 
forest plantation from 2000 to 2012. This is because the lands allocated 
under the Land Allocation policy were proportional to the size of 
households that was increasing over the 12-year period. However, 
bigger households had also encroached into non-allocated forests to 
meet their demand for more land and food, which they could later 
convert into agriculture or forest plantation.

3. Proximity to urban areas and access to sources of planting 
materials
Both government-supported and privately-owned forest plantations 
were found to be mostly located in areas close to urban centers with 
good access to private seed and seedling sources. 

4. Household income  
By 2012, low-income households from paddy cultivation obtained 
additional income from forest plantations that were established during 
2000-2012. Households earning less income from paddy �elds considered 
forest plantation as a complimentary source of livelihood. Lower paddy-
households also managed to earn o-farm incomes, which they invested 
in forest plantations. 

Household size 2000 (+)

Paddy income 2000 (-)

Distance to urban 
centres (-)

Indirect drivers

Area of poor natural 
forest to plantation 

forest (+)

Direct drivers

Total land owned by 
household (+)

Seedlings of forest tree 
species provided (+)

Cash incentives for 
forest plantation (+)

Distance to nursery (-)

Household size 2012 (+)

Paddy income 2012 (-)

                    Spurious relationships 
between di�erent drivers of factors

Decision 147, 
which allows 
conversion of
poor natural

forest to
plantation forest

Forest land
allocation policy

Government 
reforestation

programs

Infrastructure 
development

Household socio-
economic 
conditions

Natural forest 
(-)

Agroforestry

Shifting 
cultivation

Plantation 
forest (+)

Change 
and impacts

Figure 3: Drivers of forest changes in Bac Kan province 
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Implications

1. Forest plantation development should go hand in hand with assisted natural forest regeneration. 

The government must impose strict regulations that ensure plantation forest development only 

in shifting cultivation areas and bare lands. Allocated natural forest should be left/or assisted to 

regenerate than being converted to forest plantation. 

2. A better control of non-allocated forest lands or community forests is needed to prevent 

encroachment and conversion into agriculture or forest plantation. Natural population growth 

within allocated forest areas exerts pressure in non-allocated forest lands or community forests 

that are perceived to be a common pool resource.

3. Government reforestation programs should focus in remote areas where people have no access 

to planting materials and financial capital compared to their urban counterparts where seed and 

seedling systems, as well as market for timber products are well developed.  

4. Forest plantation should be facilitated or expanded in areas where households have either less 

income from paddy fields or more income from non-farm sources. 
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Implications
• Policies need to be adjusted to deal with new actors who 

acquire land for oil-palm expansion under local institutional 
frameworks that are outside of government planning and 
control.

• Holding concession holders accountable for hot spots within 
their boundaries would help reduce the problem but half of it 
is outside of their formal control (but not out side their spere 

• Haze and associated carbon emissions on peat are 
post-deforestation and technically outside the reach of 
international REDD+ mechanisms, but inside land-based 
NAMA. They are directly linked to land preparation prior to 
planting. 

• On mineral soils, the gap between local and formal 

a major part of the problem.

• As neighbouring districts with similar conditions have so 
far avoided the haze problem in 2013, the quality of local 

More transparency on existing concession rights is needed to 
support active feedback and corrective public response.

Key Findings
1. As well as small- and large-scale 

operators, a third category of ‘local, mid-
level entrepreneurs’ has economic and 
environmental impact on Sumatra.

2. 
Riau province occur on land with an 
active permit for large-scale operations 
(industrial timber, oil palm and logging); 
the rest occur outside permitted areas for 
land-use conversion.

3. Hot spots are concentrated on the 
deepest peat soil, in areas that already 
were deforested before 2010. 

4. On mineral soils, hot spots are most 
frequent in logged-over forests. 

5. The hot spots are concentrated in three 
districts. The pattern points to large 

available for government agencies to act 

discourse.

Hot spots in Riau, haze in Singapore: 
the June 2013 event analyzed
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The �re-haze episode straddling the Strait of Malacca in June 2013 has reignited debates that have been 
repeated for at least the last two decades. All allegations of causation are probably true: somewhere. None 

of them seem to be true as generalizations that can be stated with con�dence. In the current debate, �nger 
pointing still alternates between the small- and large-scale agricultural operators. The latter include companies 
with headquarters in Singapore and Malaysia, where ironically, the undesirable haze accompanies the �nancial 
returns on their investments. We analyzed the spatial data and, in combination with reports from the �eld, a new 
perspective has emerged.

Using a free data source from the Earth Observing 
System (http://earthdata.nasa.gov/data/near-real-time-
data/firms/active-fire-data) and Indonesia’s peat and 
moratorium map1, as well as our own 2010 land-cover 
classification data (Ekadinata, 2011), we selected only 
the hotspots with a >90% confidence level2 recorded. 
Hot spots are the most widely used indicator of surface 
fires, but need on-the-ground verification as there can be 
other causes of high temperatures being reflected to the 
satellite sensors (Arino and Rosaz, 1999).

The number of hotspots observed varies from year to 
year but the June 2013 event in Riau stands out from the 
pattern of the last 10 years.

1 Peta Lampiran SURAT KEPUTUSAN MENTERI KEHUTANAN REPUB-
LIK INDONESIA Nomor: SK.2796/Menhut-VII/IPSDH/2013. Skala 
1:250.000: http://www.ukp.go.id/informasi-publik/cat_view/20-geo-
spasial

2 MODIS Active active fire detection datasets, for detail information 
please see : https://earthdata.nasa.gov/data/near-real-time-data/
faq/firms

Figure 1. Time-series map of fire hot spots in Sumatra, Indonesia

A total of 3270 fire hot spots on the island of Sumatra 
were detected for 2013, with over 90% in June and 2492 
just for the week of 19–26 June; 78% (1942 hot spots) 
were found to be located on peatland and they are likely 
the main cause of persisting haze. More than 95% of the 
hot spots in Sumatra occurred in Riau province. 

The two dominant trends of land-use change in the 
area are the development of plantation forestry for the 
pulp and paper industry and the expansion of oil-palm 
plantations. Both are implicated in the June 2013 fires, 
with hot spots occurring in oil-palm and pulp-and-paper 
parts of the landscape. According to a World Resources 
Institute report (Sizer et al 2013), 27% of the hotspots that 
occurred 12–20 June were inside timber plantations and 
20% in oil-palm plantations. Mining concessions might 
be implicated as well but since details of the current 
concessions in Indonesia are not in the public domain 
further analysis is constrained. 
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1. Local entrepreneurs form a third category 
of land users

Before the 1997/8 fires, the blame was exclusively on 
smallholders’  ‘shifting cultivation’, with large-scale 
plantation operators and development projects protected 
from any criticism. The 1997/8 events and subsequent 
debate made clear that slash-and-burn methods of land 
clearing were the cheapest option for all and were widely 
used by large- as well as small-scale operators. There is 
now a third category that has appeared: local investors 
(often migrants) who acquire land under local rules and 
bring in their own labour to clear the land for oil-palm 
expansion, regardless of the formal land status and in the 
absence of any permits (see Box Tesso Nilo; Figure 4).

Figure 2. Number of fire hot spots on the island of Sumatra, 2000–2013

Figure 3. Active fire hot spots in Tesso Nilo National Park, Riau 
province, Indonesia, June 2013

Box: Tesso Nilo
The Tesso Nilo National Park has been expanded into 
areas that were previously logged. Active conversion 
of this logged-over forest to other land uses, however, 
is taking place. Cultivation of oil palm by independent 
planters in the surrounding area and within what is 
now the national park started at the end of the 1990s, 
a few years before the national park was established  
by the  Ministry of Forestry  (Keputusan Menteri 
Kehutanan No. 255/Menhut-II/2004). Researchers 
investigating the dynamics need to gain the trust of 
local informants but then they are o�ered easy-to-get 
land, a couple of hundred hectares at a time. A simple 
ceremony is allegedly enough to become accepted 
into the local community which has claims on the 
land under traditional resource-use rights. 

Observations in two  villages in the vicinity of the 
national park revealed that some independent oil 
palm cultivation units operate in a couple of hundred 
hectares.  The investors use their extended family 
networks in neighbouring North Sumatra province 
to bring in labour, usually with skill and experience 

in oil-palm plantation operations.  There are two 
systems employed: paid labour and share-cropping 
(30/70%). In the share-cropping system, each 
household receives 2 ha of land to be cultivated, 
which mirrors the rules of the Government’s 
transmigration programs. The sharecroppers are 
responsible for land clearing, planting and crop care.  
The investor provides all the needed farm inputs and 
also, in some cases, housing within or surrounding 
the plantation. This practice operates in the contested 
zone between the traditional and formal government 
regimes that regulate land-use allocation: a well-
known phenomenon in Indonesia. Qualitatively 
similar patterns of migration exist elsewhere but in 
Riau it has reached a new scale and requires policy 
responses. For example,  Desa Kesuma grew from 430 
inhabitants in 2000 to 4781 in 2010 (PODES 2001, 
2011), an annual population growth rate of 24.09%. 
Most of this growth is linked to the development of 
independent oil-palm cultivation, mostly within the 
national park, which appears to exist on paper only. 
Based on monitoring carried out by WWF and the 
Balai Taman Nasional Tesso Nilo, until 2011 a total 
of 21,457 ha out of the total area (83,068 ha) had 
been encroached upon by non-park activities, with  
15,714 ha for oil palm plantation (Tribune Pekanbaru, 
24  January, 2013). The 2013 season will add to this, 
providing incentives for further expansion under a 
‘business-as-usual’ regime.
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2. Half of the hot spots are in large-scale 
concessions, half elsewhere

The frequency of hot spots on mineral soils and peatland, 
and areas covered by the Government’s moratorium 
on forest conversion, tell a clear story (Figure 5A). The 
distance of hot spots to known concession boundaries 
(even though details of the concessions are not in the 
public domain), suggest that there is a spatial association. 
The odds ratio is around 1 in the 40% of Riau that is part 
of concessions, increases to a maximum at 5 km from the 
nearest concession and drops to low values at 15–20 km 
from a concession (Figure 5B).

Figure 6. Odds ratio of land status and depth of peat, Riau, Indonesia

Figure 5. (A) Hot spots classified by soil type and by inclusion on 
the moratorium maps; (B) odds ratio of fire hot spots to distance to 
concession, Riau province, Indonesia

A

B

Box: Odds ratio

Results of spatial association are expressed as an ‘odds 
ratio’: the probability that a point belonging to a certain 
class (for example, deep peat, production forest or at a 
given distance from the nearest concession) will be a hot 
spot, relative to the overall average probability. 

3. Hot spots on the deepest peatland in 
areas deforested before 2010

Odds ratios above 1 show that ‘production forest’ land is most 
likely to become a hot spot. The odds ratio indicates that peat 
soils of 4–8 m deep are twice as likely to be a hot spot, while 
shallow peat has virtually no hot spots (this land might have 
been converted already). Peatland with a depth of more 
than 3 m have since long been, legally, off limits for 
conversion to plantations but that protection has not 
been effective in Riau (Figure 6). 

A closer examination of the hot spots in relation to 
the actual land cover in 2010, as analyzed by the 
Accountability and Local-Level Initiative to Reduce 
Emissions from Deforestation and Degradation in 

Figure 4. Complexity of social actors in the forest margins of Sumatra 
and their multiple interactions; migrant pioneers tend to acquire land 
from the local communities and invest in land use that targets the 
market channels provided by the large-scale concessions
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Indonesia (Project ALLREDDI 2012), shows very different 
patterns for peat and mineral soils.

On mineral soils, the highest odds ratio (3) is for logged-
over forest, compatible with the Tesso  Nilo National 
Park case discussed above (Figure 7). On peatland, 
however, the higher odds ratio (5) for land that had been 
deforested before 2010 and the second higher (4) for 
land categorised as ‘estate crops’ (mostly oil palm). This 
suggests that preparing land for planting, rather than 
primary deforestation, is most responsible for the fires. 
Interestingly “idle” shrub land is not a major target of 
this, although  it is seen an alternative for further forest 
cleaning.

4. Su�cient real-time data is now available 
for government agencies to act

It is immediately clear from the maps which districts are 
mostly involved: Rokan Ilir, Dumai, and Bengkalis. These 
happen to be directly upwind from Singapore, hence, 
the haze has become an issue in international relations. 
Compared to earlier haze episodes, the continuous 
availability of ‘hot spot’ data has allowed a number of 
agencies to respond quickly with links to concession 
names (Sizer et al 2013). There is no lack of up-to-date 
information on hot spots and concessions to act on but 
the incentives to act are apparently too low and the 

incentives to not act might be too high. Unfortunately, 
information available from government agencies on 
existing concessions is not yet in the public domain, 
which restricts public debate.

Wider implications: putting out �res with 
carrots, sticks or sermons?

Despite the zero burning policies for land clearing and 
several other regulations and measures to prevent and 
manage forest fires, the fires, especially on peatland, 
continue to occur. While the zero burning policy was 
enacted in 1997, variations in subsequent annual rainfall 
patterns relate to part of the hot spot frequency but 
current haze does not stem from exceptional weather. 
Despite the uncertainties in calibrating hot spots with fire 
occurrences, the patterns are apparent. 

Policy responses have tended to focus on dealing with the 
symptoms rather than the underlying causes. The success 
of cloud-seeding to make rain is for others to judge but a 
focus is needed on increasing the disincentives for those 
who cause the fires, with a rapid response that allows a 
‘tit-for-tat’ that hurts the financial motives of using the 
cheapest method for land clearing.

Clear standard operating procedures are needed 
between central and local governments for exchange of 

information and initiating remedial action, 
with media and civil society as watchdogs. 
There may already be substantially 
better practices in neighbouring parts of 
Sumatra, so the current haze-producing 
districts can learn from neighbours. 
‘Naming and shaming’ is the approach 
indicated, with legal recourse that 
acknowledges incomplete data.

Publicly available, relevant, reliable 
and rightful information about fire hot 
spots, spread, location, land users, dates, 
impacts and consequences is needed 
and technically feasible. Formats should 
be flexible: processed and published 
in an easy-to-understand articulation 
for popular audiences; intermediate 
and raw data should be accessible to 
specialists to allow further analysis, such 
as demonstrated here. Sources of data 
should also be clear: the ‘one-map’ system 
that is under development for Indonesia 
could be instrumental. It will stimulate 
data refinement if a good system for two-
way exchange of information is created 
that allows annotation of data as a step 
towards review and revision. 

Figure 7. Odds ratio of fire hot spots on mineral and peat soils with types of land use, Riau, 
Indonesia
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The ASB Partnership for the Tropical Forest Margins is working to raise 
productivity and income of rural households in the humid tropics without 
increasing deforestation or undermining essential environmental services. 
ASB is a consortium of over 90 international and national-level partners 
with an ecoregional focus on the forest-agriculture margins in the humid 
tropics, with benchmark sites in the western Amazon basin of Brazil and 
Peru, the Congo Basin forest in Cameroon, southern Philippines, northern 
Thailand, and the island of Sumatra in Indonesia.
The ASB Policybriefs series aims to deliver relevant, concise reading to key 
people whose decisions will make a difference to poverty reduction and 
environmental protection in the humid tropics.    
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Box: Carrots, Sticks and Sermons
Instruments available to the Government can be 
labelled ‘carrots’, ‘stick’s and ‘sermons’.

Carrots

• Certification of legal and/or voluntary standards, 
giving access to market segments otherwise 
closed.

• Tax incentives for adherence to standards above 
the basic level.

• Use-rights conditional on ecological performance 
in sensitive areas.

Sticks

• Spatial restrictions supported by sanctions.

• Cancellation of use rights and permits.

• Boycott by actors down the value chain.

Sermons (suasion)

• Open channels for expression of public opinion.

• ‘Naming and shaming’ companies with hot spots 
on government web sites.

• Public, open interviews of parliamentarians with 
the actors involved.

Photos on page 1:

Smoke rises from fires on recently cleared peatland in the PT Rokan 
Adiraya Plantation oil palm plantation near Sontang village in Rokan 
Hulu, Riau, Sumatra. GP04N3V Ulet Ifansasti/Greenpeace

A woman in the city of Dumai, Riau, Sumatra wears a mask to protect 
herself from the air pollution caused by forest and peatland fires. 
GP04N34 Ulet Ifansasti/Greenpeace

Singapore’s Pollutant Standards Index (PSI) hits an all-time high due to 
haze coming from Sumatra; measurements are classified as “hazardous” 
and can aggravate respiratory ailments; pharmacies sell out of masks 
within a day of the smog descending on the city. GP04N2O  Ferina 
Natasya/Greenpeace
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Figure 1. Summary of the initial steps in the argument that led to the 
‘theory of change’ that supporting a REDD+ mechanism would be 
a strategic way to achieve UNFCCC targets, with development and 
biodiversity co-benefits, and the subsequent lessons learnt that led to 
reassessment of the opportunity and adjustment of the steps to be 
taken to achieve them

1. NAMA articulation facilitates nesting REDD+ 
in a landscape approach

At the time of the climate-change conference of parties in 
Bali in 2007, two policy instruments were agreed upon: 1) 
Reducing emissions from deforestation (which subsequently 
morphed into REDD+); and 2) nationally appropriate 
mitigation actions (NAMA). Many saw REDD+ as a fast-track, 
primarily economic instrument, and NAMA as a slower 
approach towards greater national sovereignty in identifying 
what is, and what is not, apt for each country. In fact, both 
approaches have been slow. The world is desperately short 
of globally appropriate mitigation actions, but NAMA in 
Indonesia have created the opportunity to address three 
issues that REDD+ alone cannot: 1) the multiplicity and 
interactions of drivers on the forest–agriculture interface; 2) 
the challenge of a forest focus in the absence of a globally 
agreed definition of ‘forest’ and delineation of the problems 
to be addressed; and 3) the importance of peat emissions, 
which require a landscape approach involving both forest 
and non-forest peatlands that are hydrologically linked. Two 
further issues identified in 2007—the design of efficient 
and fair benefit distribution mechanisms and the contested 
rights to land use and land-use decisions—are as complex 
for NAMA as they are for REDD+. Yet, progress has been 
made in Indonesia by seeing the REDD+ efforts as part of the 
national commitment to achieve emission reduction (26% 
by the country’s own means and an additional 15% with 
international support). The nesting of REDD+ in NAMA is 
further discussed by van Noordwijk et al 2013. Six years ago, 
REDD+ was an attractive ‘theory of change’ but lessons learnt 
subsequently suggest that this theory itself requires change 
(figure 1). Box 1. Acronym soup

mitigation actions 

development strategies

and (forest) degradation plus conservation

on climate change

2. A motivational pyramid helps understand 
the way economic compensation, trade and 
sovereignty interact in reducing emissions 

Figure 2. The three phases of REDD+ development (I. Awareness;  
II. Readiness; and III. Implementation at scale) interact with a 
motivational pyramid of government decisions, with REDD+, EET 
and NAMA as different entry points for, respectively, economic 
compensation for opportunities foregone, for participation in a 
global economy aiming for lower emission levels, and for identifying 
nationally appropriate ways to articulate the country as part of the 
solution to global climate change that contains risks for all  
(van Noordwijk et al 2013)
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3. Multi-scale approach bridges multiple 
paradigms

Emission reduction mechanisms must find a balance 
between the fairness aspects of the exchange of respect and 
recognition for commitment, and the efficiency aspects of 

the three basic concepts of commodification, compensation 

Noordwijk et al 2012), we can see opportunities for a change 
of character of the interactions at three scale transitions: 
1) local community scale, where co-investment applies to 
local government, which requires 2) compensation within a 
nationally differentiated economy; and 3) commodification 
rules that can apply at the national border, interacting with 
other nations (Minang and van Noordwijk 2013).

Figure 3. Two parallel exchanges—one in the fairness and the other 
in the efficiency domain—take place between multiple scales: 
local action to change land use and the global consequences and 
beneficiaries of resulting emission reductions. It is feasible to apply the 

scales

4. LAAMA planning instruments

have to deal with an often complex set of interacting 

development as well as carbon emissions and haze 
affecting neighbouring countries (Ekadinata et al 2013). 
Initial experience with new participatory planning cycles 

models with feedback responses though actor decisions 
are proving to be useful as well ( Mulia et al 2013, Tata et al 
2013).

 
In lowland Sumatra, the depletion of natural forests and 
the increased protection of remnants has shifted the 
focus of conversion to rubber agroforests and land uses of 

carbon assessment methods, the finest measurement scale 
still might lead to unacceptably high errors if this were used 
for an economic incentive system, and aggregation to a 
scale of 1 km2 was found to reduce errors while maintaining 

5. Village-level scenarios and gender 

At village level, scenarios will depend on the response to 

and van Noordwijk 2011) provide learning opportunities for 
local stakeholders, as well as for researchers who can better 
understand the way decisions in a social context may differ 
from the responses at individual household level. Relevant 
gender specificity of tendencies to conserve or convert 

2013a) and deserve further exploration.

Figure 4

Figure 5. Figure 5. In Equal Measure, a user guide to gender analysis in 
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raise productivity and incomes of rural households in the humid 
tropics without increasing deforestation or undermining essential 
environmental services.
 
ASB is a consortium of over 90 international and national partners with 
an eco-regional focus on the forest–agriculture margins in the humid 
tropics, with benchmark sites in the western Amazon Basin of Brazil and 

key people whose decisions will make a difference to poverty reduction
and environmental protection in the humid tropics.

Such games and focus-group discussions can become forms 
of negotiation support, empowering local people to become      
informed actors who can freely withhold, or provide, consent 
to externally proposed interventions. Unfortunately, there is 
little opportunity for short cuts as the learning process is at 
least as important as the proposed contracts.

Direct engagement of local communities in forest and tree 
monitoring might not, in the short term, reduce costs for 
monitoring, reporting and verification but will enhance 
ownership of the process and the legitimacy of actions 
in the longer term, without loss of credibility of the data 
(Danielsen et al 2013).

6. Outlook

After the denial phase of high land-based emissions in 
Indonesia, the hope of economic compensation through 
REDD+ payments turned into a hype, followed by a crash 

writing the post-mortem for REDD+, but a reincarnation 
is nevertheless needed as a proactive part of a broader 
landscape approach that is framed as land-based emission 
reduction in the NAMA context.  Much what is needed to 

large additional budget—it will probably reduce societal 
costs in the medium term and is a valid part of NAMA 
design. Starting from, or reaching into the motivational 
domain of self-articulation, pride and sovereignty gives a 
more solid base for actions—but the national process must 
be reiterated at local level rather than assuming that what is 
nationally appropriate can be directly scaled down to local 
conditions. Indonesia has been a pioneer in this process, but 
there is still quite a way to go.

References

for REDD+: international promises and field realities. Ecology and Society 
18(3):41. http://dx.doi.org/10.5751/ES-05464-180341.

 LUWES: Land-
use planning for low-emissions development strategies. Bogor, Indonesia: 

Ekadinata S, van Noordwijk M, Budidarsono S, Dewi S. 2013. Hot spots in 
Riau, haze in Singapore: the June 2013 event analyzed.

Migrants, land markets and carbon emissions in Jambi, Indonesia: land 
tenure change and the prospect of emission reduction. Mitigation 
and Adaptation Strategies for Global Change. http://link.springer.com/
article/10.1007/s11027-013-9512-9

2013. Implication of uncertainty and scale in carbon emission estimates 

on locally appropriate designs to reduce emissions from deforestation 
and degradation (REDD+). Mitigation and Adaptation Strategies for Global 
Change. http://link.springer.com/article/10.1007/s11027-013-9501-z.

reduced emissions from deforestation and forest degradation through 
conservation: leveraging multiple paradigms at the tropical forest 
margins. Land Use Policy 31:61–70.

carbon emission development strategies for Jambi, Indonesia: 
Mitigation 

and Adaptation Strategies for Global Change. http://link.springer.com/
article/10.1007/s11027-013-9485-8/fulltext.html.

and (forest) degradation stop peat swamp conversion to oil palm in 
orangutan habitat in Tripa (Aceh, Sumatra, Indonesia)? Mitigation and 
Adaptation Strategies for Global Change. 

and fair incentives for multifunctional landscapes. Annual Review of 
Environmental Resources 37:389–420.

emissions from land use in Indonesia: motivation, policy instruments 
and expected funding streams. Mitigation and Adaptation Strategies for 
Global Change.

maintaining rubber agroforests in Jambi (Sumatra), Indonesia. Ecology 
and Society. http://www.ecologyandsociety.org/vol16/iss3/art27/.

tropical forest margins of Jambi, Indonesia. Mitigation and Adaptation 
Strategies for Global Change.

growing role in reducing carbon losses from Jambi (Sumatra), Indonesia. 
Regional Environmental Change.

Authors 

r

Correct citation 
 

Reducing emissions from all land uses in Indonesia: 
motivation, expected funding streams and multi-scale policy instruments. 

Forest Margins. 4p.

INDONESIAN AGENCY FOR 
AGRICULTURAL RESEARCH 

AND DEVELOPMENT



204

Partnership in the tropical forest margins 

Policybrief 35

1

http://www.asb.cgiar.org

 

hhttttpp::////wwwwww..aassbb..ccggiiaarr..oorrgg

Implications
• The planning process should involve all major  

stakeholders, be guided by valid and updated 
data and models, and consider development and 
conservation simultaneously within the socio-
economic environmental context.

• The many stakeholders involved in negotiating 
land-use plans now have a set of principles, steps, 
and tools that allow joint exploration of scenarios of 
mitigation and development.

• Existing plans have only a weak link with reality 
on the ground; reconciliation of plans with actual 
conditions that link to land managers is a basis 
for developing planning units that address the 
consequences and potential of  
mitigation activities.

•  and carbon stocks of land-use systems 
on a lifecycle basis are the  proxy but need to 
be expanded to labour adequacy and absorption, 
multipliers in the regional economy, livelihoods and 
food security as indicators.

• The method is  intuitive and  to 
allow entry-level use with minimal training but also 
caters for more advanced next steps.

1. Land-based mitigation actions require land-use 
planning processes within the overall landscape 
approach that are transparent, credible and 
accountable and which lead to land-use plans 
that are pro-poor and oriented towards ‘green‘ 
development.

2.  In an iterative process with local government 
agencies, six steps of the LUWES approach were 
developed, along with public domain software for 
analyzing opportunity costs, known as Abacus SP.

3. Current patterns and trends in the landscape  
diversity of existing land uses and users, with or 
without  formal land allocations, with various tenure 
regimes and pluralities of social settings, local 
and regional economic strategies and biophysical 
characteristics.

4. Quantitative and spatially explicit  analysis 
is a key element to develop and consider potential 
scenarios for reducing emissions with least cost and 
consequences to development and livelihoods.

5. The LUWES method was selected for use in all 
provinces of Indonesia as part of planning for 
appropriate emission reduction actions.

Land-use planning for low-emission development 
strategies (LUWES) 

Land-based, climate-change mitigation actions that are pro-poor and oriented towards ‘green’ development need spatially explicit 
land-use planning processes that are inclusive, informed and integrative. Bringing multi-stakeholder, land-use planning processes to life, 
beyond rhetoric, needs a breakthrough in political willingness, multi-stakeholder buy-in and technical capacities that allows negotiation 
platforms to operate. The LUWES approach is gaining followers and adopters. 



205

Compilation of ASB Policy Briefs

2

opportunity cost of the reduction. Strategies and targets for 
emissions reduction can be developed and simulated for ex 
ante emissions. These strategies are formulated to note the 
size of affected areas, location and standard practices, all of 
which can eventually be used to estimate how many people 
will be affected, the opportunity costs for those people 
and the means of implementing the actions, the effects on 
tenure and what environmental services can be delivered.

An action plan and revised development and land-use plans 
can then be established. From the global perspective, with 
its emissions reduction agenda, the performance or success 
of a climate-change mitigation action is measured relative 
to the reduction of future CO

2
-eq emissions from the REL 

informed by transparent and acceptable methods and data. 
Depending on the modalities and strategies, the costs of 
reducing emissions (comprised of transaction, opportunity 
and implementation costs) can either come from the 
national level, multilateral funds or the private sector, as in 
carbon markets.

The interconnected processes of inclusive stakeholders’ 
decision making at global, national and local levels 
with varying, and sometimes conflicting, agendas are 
complicated. It would be difficult but instrumental to 
produce a systematic assessment tool that allows multiple 
stakeholders to discuss, negotiate and decide on action 
plans.

2. LUWES in six steps

LUWES focuses on the local decision-making process. It 
offers a method for producing an integrated form of land-
use planning that connects development planning and 
land allocation in sustainable ways. LUWES uses ex ante 
trade-off analysis to help establish a land-use plan for low-
emissions development at the landscape level; this would 
be an economic system that minimizes greenhouse gas 
emissions while still generating appropriate economic 
benefits. Length of time necessary to implement each step 

was approximated from the experiences 
in conducting LUWES in several districts 
in Indonesia (Johana et al 2011, Ekadinata 
et al 2011) (Box 1). Emission estimation 
through carbon-stock differences from 
land use and land-use changes within 
steps 2 and 4 can be conducted through 
Rapid Carbon Stock Appraisal (RaCSA) 
(Hairiah et al 2011), which has been 
widely adopted. Step 3 is setting baseline 
scenarios and REL at sub-national level that 
are fair and efficient by using the forest 
transition stages as a basis, which suits 
large and heterogeneous countries, such 
as Indonesia. In 2012, this was submitted 
by the World Agroforestry Centre to the 
Subsidiary Body on Scientific, Technical and 
Technological Advice of the Convention on 
Biological Diversity (Dewi et al 2012). This 
brief further discusses steps 1 and 4. All the 
technical steps are accommodated by a 
public domain software, Abacus SP, which 
is simple, easy-to use and transparent 
(Harja et al 2012). The software is available 
in three languages: English, Spanish and 
Vietnamese.

1. Land-use planning for low-emission 
development strategies that is inclusive, 
integrated and integrative

Land and forest-based activities that generate economic 
benefits and produce food often cause carbon loss from 
the landscape. If it is not properly planned, halting these 
activities to reduce emissions by conserving carbon stock 
can potentially have a negative impact on economic 
growth and food security. A landscape approach, rather 
than a project-based one, suits land-based, climate-change 
mitigation planning and implementation because of the 
interconnection of drivers and consequences of land use 
and land-use changes throughout landscapes. At the local 
level, land-use planning is pivotal at the interface between 
local, national and global agendas. This leads to a need for 
a negotiation process in land-use planning that is inclusive, 
integrated and informed (Dewi et al 2011, van Noordwijk et 
al 2013).

Figure 1 illustrates the links between development with 
land-based, climate-change mitigations captured in the local 
land-use planning cycle. A development plan at the local 
level—especially in rural areas where the land-based sector 
is a primary source of revenue, income and livelihoods—is a 
reflection of past land uses and land-use changes, as well as 
existing needs and constraints. A development plan should 
detail the number of people involved and economic growth; 
it should be linked to land-use planning that details the 
respective size of areas and the location of specific planned 
activities. While historical emissions (in CO

2
 equivalent net 

loss of carbon stock) are estimated from past land uses and 
land-use changes, the projected emissions from the land-
use plan, with the development plan integrated, is one way 
to set the Reference Emission Level (REL) using a forward-
looking scenario.

When planning for lower emissions development, an analysis 
is required of the portfolio of land-use changes that drive the 
projected emissions, their projected emission shares and the 

Figure 1. A land-use planning process that incorporates development plans and their 
consequences for ecosystem services, while internalizing the externalities (for acronym 
definitions, see van Noordwijk et al 2013)
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Box 1. Steps, Data, activities, approximate time requirement and outputs of each step in LUWES

Steps in 
LUWES Data requirement Activities Approximate 

time length Output

Esti

tories

REL

3. Reconciliation of multiple views of land 
management into planning units 

Heterogeneity within a landscape reflects existing land uses 
and users under formal land allocation, tenure regimes, 
pluralities of social setting, local and regional economic 
strategies and varying biophysical characteristics. It is 
necessary to compile existing spatial plans from various 
government agencies at local and national levels, and 
local development strategy and plans (including existing 
concessions). Overlap of permits may occur as a result of lack 
of transparency and poor coordination of issuance processes. 
Stakeholders’ discussions with various government agencies 
that issue these permits should clarify such overlaps and 
highlight conflicts of interest. Land-use allocation often 
induces tenure conflict. The Rapid Land Tenure Assessment 
tool (Galudra et al 2010) identifies overlapping claims of 
tenure and the resulting conflicts. Local rights are often 
neglected. The legal basis of contested claims refers to 

rights and historical injustice and to the use of contradictory 
and inconsistent laws and multi-sector policies (Galudra 
et al 2010). The dynamics of land-use policies often create 
uncertainty about property rights, resulting in confusion 
over carbon rights. Land tenure conflicts are mainly due to 
land-use policies and allocation that favor powerful interest 
groups involved in forest conversion and allocation. This web 
of interests often modifies the status of forest areas, altering 
the right to use land and forest resources, which ultimately 
weakens and undermines the process of land-use planning 
at the local level (Agung 2011).

LUWES does not aim to solve land tenure per se but rather to 
clarify planning units that allow specific policy interventions 
to be applied and feasible action plans to be implemented. 
Reconciliation of plans with existing conditions that link to 
land managers provides a basis for developing planning 
units that address consequences and potentialities of zone-
specific mitigation activities. This zonation is conducted on 

3
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the basis of stakeholder discussions on the layers of land-
use plans and allocation maps. A table that specifies the 
area, stakeholders and decision-making authorities should 
be created as a companion to the map. Box 2 provides 
an example of planning unit development for a district in 
Indonesia.

4. Trade-o� analysis between land-use 
pro
tability and land-based emissions

Land and forest-based activities that generate economic 
benefits and produce food often cause carbon loss 
from the landscape. Halting these activities to reduce 
emissions by conserving carbon stock in the landscape can 
potentially have a negative impact on economic growth 
and food security if it is not properly planned. Figure 2 
shows that, at the plot level, most land-use systems that 
harbour high carbon stock are low in net present value 
(NPV) and those with high NPV have low carbon stock. 
There are, however, land-use systems with both low 
NPV and low carbon stock. Opportunity cost analyses of 
land-use systems are aggregated at the landscape level 
to be used as an indicator of economic gain or loss per 
unit of emissions resulting from land-use change. This 
approach has been used retrospectively in various tropical 
countries as part of REDD+ readiness (White and Minang 
2011). Regional economies, livelihoods and food security 
beyond land-use profitability as indicators of benefits from 
land uses and land-use changes are crucial but the gaps 
between data requirements and availabilities have not 
allowed any applications at the local level yet.

For an entire landscape, based on past land-use and land-
cover changes, a retrospective abatement cost curve can 
be developed from the analysis of carbon-stock differences 
and economic benefit through land-use profitability, 
measured by NPV of land-use systems. Figure 3 (left) shows 
an example of a retrospective abatement cost curve for a 
landscape, based on analysis of past land-use changes, past 
emissions and past financial gain per unit area of changed 
land uses, which is then converted into past financial gain 
per unit of emissions (opportunity cost of emitting). The 
x-axis is the cumulative annual emissions per hectare and 
the y-axis is the opportunity cost associated with each slot 
of emissions in the landscape. The curve shows that of all 

the 3.8 t CO
2
-eq emitted per hectare annually only a small 

part of the total emissions was associated with negative 
financial gain, more than half with zero financial gain, and 
about a third with substantial financial gain (> 5 $/t CO

2
-eq). 

Abacus SP was used for the analysis (Harja et al 2012).

The curve and the analysis can guide planners to identify 
potential scenarios for low-emissions development 
strategies in two steps.

1) Identification of types of land uses and land-use 
changes that associate with Low-Low, Low-High, High-
Low, High-High emission-economic benefit (Figure 3, 
left) and those that associate with Low-Low, Low-High, 
High-Low, High-High removal-economic benefit  
(Figure 3, right)

2) Prioritization of emission reduction and carbon-stock 
enhancement in suitable planning units through 
reducing High emission-Low economic benefit land 
uses and land-use changes that have been contributing 
a lot in the past and will potentially be dominant 
sources of emission in the future (Figure 4) and 
promoting High removal-High economic benefit land 
uses and land-use changes that are biophysically and 
socio-culturally suitable for the area. Box 3 shows some 
suggested mitigation scenarios based on the analysis.

Box 2. Reconciliation of land-use plans and allocations and existing land uses and management

Figure 2. Trade-off between carbon stock and economic profitability 
(White and Minang 2011)
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Figure 4. Abatement cost curve of baseline scenario (left) and mitigation scenario through avoiding land-use change that is high in emission and low 
in economic benefits (right)

Figure 3. Characterization of land uses and land-use changes based on emissions, removals and economic benefit

Low emission, less 
profitable land uses 
and land-use changes

High emission, less 
profitable land uses 
and land-use changes

Low emission, highly 
profitable land uses 
and land-use changes

High emission, highly 
profitable land uses 
and land-use changes

NVP <<            NPV >>

CO
2
-eq > 0

CO
2
-eq >> 0

High removal, highly 
profitable land uses 
and land-use changes

Low removal, highly 
profitable land uses 
and land-use changes

High removal, less/not 
profitable land uses 
and land-use changes

Low removal, less/not 
profitable land uses 
and land-use changes

NVP <<               NPV >>

CO
2
-eq << 0

CO
2
-eq < 0

Box 3. Potential mitigation scenarios based on opportunity cost analysis

Opportunity costs Land uses, land-use changes and 
planning units Intervention Expected output

11
55



209

Compilation of ASB Policy Briefs

6

Outlook
Partial steps of LUWES have been applied in most provinces 
in Indonesia in developing their land-based local action plan 
for reducing greenhouse gas emissions as a sub-national 
operationalization toward an unsupported National Action 
Plan for Reducing Emissions in Indonesia. The national 
program has been enacted since 2011 through a presidential 
decree. The technical steps are relatively easy to be absorbed 
and applied by local planners through a series of training 
sessions and workshops. The data, at Tier 2 to Tier 3 levels, 
are available and being effectively used in the planning 
processes. As implementation of mitigation actions will 
mostly take place at the district level it is important for 
the planning processes to be conducted at that level. At 
the moment there are no policies of the Government of 
Indonesia that direct district-level mitigation planning, 
even though several institutions champion the process in 
some pilot districts under the coordination of the National 
Planning and Development Board in collaboration with 
district planning boards. 

At the project level, training sessions and workshops about 
LUWES have been conducted in Cameroon, Viet Nam and 
Peru. The concepts and tools are relatively simple for local 
and national practitioners and academics to grasp. Political 
willingness to adopt has been expressed but since the 
national umbrella program doesn’t yet exist adoption is 
limited. Data availability is also scarce and limits application 
of LUWES. While it has reached proof of concept stage, 
LUWES has not gone broader in application as it has in 
Indonesia.  
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Implications 

CO2

2

Key �ndings 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Reassessing peat-based emissions from tropical land use

Peat-based emissions from South-east Asia amount to globally relevant numbers, which are uncertain and contested. The Reducing 
Emissions from Deforestation and Degradation through Alternative Land Uses in Rainforests of the Tropics (REDD-ALERT) project has been 
part of this dynamic and now reflects on the lessons learnt at the science-policy interface.
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Box 2: Three methods were compared:

 
Triangulation of methods to estimate C loss

 
Flux at soil surface: emissions at the soil surface can be 
quantified from the increase in gas concentration in a sample 
chamber; some, however, is root respiration and not peat 
decomposition

Subsidence: if a rod is anchored below the peat, it can be used 
to measure subsidence; some of this is due to compaction, 
rather than peat decomposition

Ash as internal marker: ash does not decompose, and its 
increase in concentration is proportional to peat emissions

1. High values with large uncertainties: 
salient issues, requiring legitimacy and 
credibility

The carbon stocks in 1 m of peat (200-864 t C ha-1 m-1; 
Shofiyati et al., 2010) are one to three times those in 
the aboveground biomass of an oldgrowth rainforest; 
peat profiles can be several m deep, so their carbon 
storage is huge. Although the aboveground biomass 
of forests on peat is less than that on mineral soils, 
converting natural forest on peat leads to much 
higher carbon emissions, for two reasons: 1) if fire is 
used in land clearing, or escapes in the landscape 
due to land clearing elsewhere, several dm of peat 
can burn, 2) in drained peat soils microbes can 
decompose the substrate and lead to a subsidence 
rate of several cm per year, with additional subsidence 
due to compaction of the peat. 

While nobody doubts that the emissions per ha 
are high, there is substantial variation between 
the existing data collected so far. Public attention 
focussed on the high end of the spectrum. Lower 
values are part of the peer-reviewed literature as well. 
There is fierce debate in the scientific community 
on which data and methods to trust. In such 
circumstances, science needs to be credible, salient 
and legitimate – the latter implying that scientists 
with vested interests in either high or low values will 
be scrutinized, as happens.

Box 1: Formation and destruction of peat

Peat is formed in conditions where the annual decomposition of organic matter is less than the annual input, and material 
accumulates. Once root contact with underlying mineral soil is severed, nutrient cycling is restricted, and lower nutrient 
contents can further slow down decomposition, while the high water storage of peat creates a wet environment. Often 
the initial trigger for peat formation is poor drainage. Destruction of peat follows the reverse process, with drainage and 
nutrient enrichment interacting in breakdown of what took hundreds or thousands of years to accumulate. 

-feed- 
back

+feed- 
back

CH4

CO COCH4 2O

Particulate & 
soluble leachate
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Trunks of deeprooted 
trees that only partially 

burned show how far the 
surface level subsided 

(due to compaction and 
decomposition) after land 

clearing by fire; in this case in 
TanJaBar (Jambi, Indonesia) 

approximately 1 m

2. Factors beyond drain depth

Some studies find clear relationships between depth 
of drainage and emissions, others don’t, or even see 
evidence of reverse relations where wetter soil has 
higher emissions. There is much variation in peat density 
and maturity, and it may well be that the interactions 
can be better understood if more comprehensive data 
become available. There is growing evidence that nutrient 
availability, in response to fertilizer or use of N

2
 fixing trees 

speeds up peat decomposition.

CO
2
 flux measurements as a function of the soil moisture content 

of the top 20 cm of the profile (Marwanto and Agus, 2013)

CO
2
 flux measurements as function of distance to 15-year old oil 

palm (Dariah et al., 2013)

3. Surface �ux: plant and peat-based 
respiration

The challenge for flux measurements is that they show 
a lot of variation at multiple scales and cannot be easily 
integrated to annual values. Furthermore, the contribution of 
root respiration can be estimated, but not measured directly. 
Flux measurements fluctuate over the year, but also in a day-
night cycle, with the highest values around noon and the 
lowest at dawn. This may well reflect the dynamics of root 
respiration rather than temperature effects (Marwanto and 
Agus, 2013). Emissions are also highest close to oil palms and 
decrease towards the zone in between palm trees – again; 
root respiration may be the cause. Peat-based respiration 
accounted for 86 % of 44.7±11.2 and 71 % of 47.8±21.3 Mg 
CO

2
 ha−1 yr−1 of weighted surface flux, respectively for the 6 

and 15 year old plantations (Dariah et al. 2013).

4. Mass balance methods 

The mass balance methods that quantify subsidence, or 
the disappearance of organic matter from the increase 
in ash content, operate best at time scales of a year or 
more (NB, there is swell and shrink at short measurement 
intervals). The primary challenge for subsidence methods 
is the contribution of compaction – while the standard 
methods for assessment of bulk density may have some 
bias. The ash-as-tracer method depends on assumptions 
of what ash content of undisturbed peat would have 
been for locations where it now is increased.

Bottomline is that approximate agreement between two 
or three methods gives confidence that flux rates are 
reasonable, but we need to accept ranges of uncertainty 
around midpoint values.
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Box 3: Terminology

The peat literature has settled on a rather peculiar terminology, where the ecologically relevant dis-tinctions 
between the substrates that are decomposed (peat versus recent photosynthates) is confounded with terms 
that refer to respiration actors: heterotrophs versus autotrophs, without or with photosynthesis as primary 
source of energy. The fact is that a substantial share of the respiration of recent photosynthates is done by 
microbes in the rhizosphere of plants, or consuming products of root turnover, hence this is heterotrophic. 
Dariah et al. (2013) is the first paper to clarify that the relevant distinction is peat- versus root-based respiration. 
There is a further possibility that the presence of plant roots increases the heterotrophic decomposition of 
peat: root-induced peat-based respiration; underlying mechanisms can be the change of aera-tion with root 
channels allowing gas exchange, and/or what is known as priming of microbial activity. This complicates the 
interpretation of any spatial association of roots and respiration and is ignored in all literature to date.

5. New IPCC default values di�erentiate 
between between land uses on peat

In October 2013 the Inter-government Panel on Climate 
Change accepted a revision of the measurement methods 
for wetlands, which include new default values for tropical 
peat soils brought into cultivation. Discrepancies between 
data sets and contested interpretation of outliers was 
reason for fierce debates, before the defaults were defined 
as means of the accepted data sets.  An important step in 
the debate was to separate the Acacia plantation forestry 
and oil palm data. The former is mostly based on one 
study site, but is higher than what is now accepted for oil 
palm. A reason for this split can be that N2

-fixing Acacia 
might enrich the N content of peat and hence speed 
up microbial breakdown, whereas elsewhere microbes 
remain N-limited. It may also be, however, that a different 
(less mature) type of peat was converted to these 
plantations, with higher vulnerability.

Land use category Emission Factor
(tonnes CO2-C ha-1 yr-1) 95% Con�dence Interval

21

16 24

11

26

Table 1. Selected default values from the new Wetland chapter accepted by IPCC in Oct 2013

6. Complex science –policy interfaces

Indonesian scientists are contributing to the increasing 
body of empirical evidence, and to the identification 
of factors other than drain depth as predictors of site-
specific emissions. Scientific debate at universities and 
government research centres, has overcome the suspicion 
that foreign agenda’s are dominating the debate. 
Accepting considerable spread around midpoint values, 
there is now widespread acknowledgement that reducing 
peat-based emissions, whether inside or outside forests, 
is an important part of national strategies to reduce 
emissions from what was considered to be a business as 
usual scenario. 

Approved IPCC text: online by Nov 2, 2013.
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ICRAF published a Biofuel Emission Reduction Estimator 
Scheme (BERES) spreadsheet model with defaults for oil 
palm on peat linked to drain depth 
 
http://www.worldagroforestry.org/sea/Publications/files/
leaflet/LE0154-09.PDF

Roundtable for Sustainable Palm Oil produced a tool for 
life-cycle analysis, including peatland usage  
 
 
http://www.rspo.org/file/RSPO_PalmGHG%20Beta%20
version%201.pdf

7. Roundtable of Sustainable Palm Oil (RSPO) method aligned with the new IPCC default values

As the hottest debates over peat emissions have been in relation to oil palm plantations, it is relevant that key sources used 
by the Round-table for Sustainable Palm Oil were already aligned with what the IPCC has now accepted as default values. If 
more than 5-10% of palm oil in an aggregated trade flow is derived from peat, it will be difficult to meet existing standards 
for biofuels in Europe.

At least four conditions need to be met 
before solutions that work can emerge: 

A. Basic understanding of the science, 
diagnosis of issues and recognition 
of the quantities involved and 
methods to quantify

B&C.   Willingness and ability to act on 
the issue in its wider policy and 
development context

D.       Action research at scale that tests 
approaches in their social context

Outlook

The results reported here cover mostly A1, A2 and A3, but in interaction with the willingness to act (B). Broader partnerships with 
local government are need for C, and with development oriented NGO’s for D – with the likelihood that the underlying science 

and its theories of change will be challenged and will have to change themselves.
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Implications
• Maintaining older rubber agroforests can 

contribute to biodiversity conservation, in the 

forests.

• Economic incentives to maintain jungle 

conserve biodiversity.

• Species richness alone, without a priori 
ecological knowledge of the species involved, 

ecological habitat quality.

• A number of species, described here, can be 
used as indicators of forest disturbance and of 
successful ecological restoration.

Key Findings
1. Jungle rubber is a forest-like land use which supports 

species diversity in an otherwise impoverished 
landscape increasingly dominated by monoculture 
plantations, although tree species conservation is 
limited by management practices and by a slash-and-
burn cycle for replanting of about 40 years.

2. Epiphytic ferns are found in jungle rubber agroforests, 
especially in older (less productive) plots that have 
more large, nonrubber trees. 

3. The understorey environment of jungle rubber 
supports intermediate numbers of ‘forest fern species’ 
and is much more forest-like than that of rubber 
plantations, but less so than primary forest. 

4. Several species of terrestrial pteridophytes can be 
used as indicator species for forest disturbance and 
forest regeneration. 

Ferns as indicators of habitat quality in  
(agro)forest in Sumatra

ecological niches. Such indicators can be used in biodiversity conservation and habitat quality management. Ferns and related species 
(Pteridophyta) are proven to be indicators of habitat quality based on a detailed assessment in the rubber agroforests, natural forests and 
plantations of Sumatra.
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With the disappearance of undisturbed lowland rain forest habitat the question arises whether disturbed 
habitat maintains some of the characteristics and functions of the original forest, to what extent it 

can support survival and reproduction of primary rain forest species and how this function is in�uenced by 
management practices. We assessed the role of rubber (Hevea brasiliensis) agroforests in the conservation of 
lowland rain forest species in Sumatra. Primary forest and monoculture rubber plantations were included in 
this study to provide reference systems for biodiversity and rubber production values. The primary forest in this 
study was old growth forest without visible traces of timber cutting and without known history of logging or 
shifting cultivation, the only human use being limited collection of non-timber forest products and hunting.

Figure 1. Sampling locations in the lowland area of Jambi province.

Method

The study was carried out in the lowlands of the 
peneplain area of Jambi province, a slightly undulating to 
flat area of about 200 by 150 km in the centre of Sumatra, 
Indonesia. Study plots were located in non-flooding 
areas at elevations ranging from 40 to 150 meters above 
sea level. Soils were predominantly well-drained, acid 
oxisols with low fertility. Annual rainfall in the study area 
was about 3000 mm per year. The original forests of this 
area are mixed Dipterocarp rain forests. New data was 
collected on terrestrial and epiphytic pteridophytes in 
11 primary forest plots, 23 productive rubber agroforest 
plots, and 17 productive rubber plantation plots 
measuring 40 m x 40 m (0.16 ha/plot). Frequency of 
terrestrial pteridophyte species was assessed by counting 
species presence in 16 (10 m x 10 m) subplots in each 
plot, yielding a frequency score between 0 and 16 for 
each species in each plot. In addition, data was collected 
on the number of individuals of pteridophytes in the 
understorey, vegetation structure, litter layer, soil colour, 
slope steepness and position of the plot on the hill 
slope. Epiphytic ferns were collected in these plots from 
trees of at least 10 cm DBH using single-rope climbing 
techniques. Age of jungle rubber plots varied from 9 to 74 
years, while the age of rubber plantation plots was 5–19 
years old. Existing data on trees and birds was re-analysed 
for comparison with the pteridophyte results. Interviews 
were held to collect information on age and management 
history of the rubber plots.

Jungle rubber and rubber plantations

Jungle rubber gardens are low-input rubber agroforests 
that structurally resemble secondary forest and in which 
wild species are tolerated by the farmer. In this study, 
jungle rubber agroforests consisted of a mixture of wild 
and planted vegetation dominated by rubber trees. These 
agroforests were usually only weeded for a few years after 
the rubber was planted. Rubber plantations were mostly 
monocultures, their vegetation structure and composition 
mainly determined by plantation management practices 
such as continued weeding and the use of herbicides. 
Length of the slash-and-burn production cycle was, 
on average, about 20 years for rubber plantations and 
about 40 years for jungle rubber agroforests. In rubber 
plantations, 98% of trees were rubber trees, whereas on 
average only 41% of trees in jungle rubber agroforests 
were rubber trees. Rubber trees were gradually replaced 
by other trees with increasing age of jungle rubber 
agroforests.

Micro-climatic variations in forest, rubber 
agroforest and rubber plantations 

Shade increases with age in both jungle rubber 
agroforests and rubber plantations, which affect light 
conditions and humidity. These in turn determine 
habitat quality as to what species can survive and 
reproduce well, beyond weeding and other direct 
management that alter natural species composition. 
What happens at plot level also influences the 
surrounding landscape , especially through the 
contribution of seeds to neighbouring plots. 
However, it is hard to either: (i) conduct inventory 
of species in terms of presence-absence and 
abundance at the landscape level; (ii) monitor micro-
climatic variations in space and time. Therefore, for 
practical purposes of biodiversity management, 
ground-layer ferns (terrestrial pteridophyte 
species) can serve as indicators of disturbance or 
forest quality, as many species show clear habitat 
differentiation with regard to light conditions and/
or humidity. One can expect terrestrial pteridophyte 
species preferring sunny conditions to be replaced 
over time by species preferring shady conditions in 
all land use types.
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Box 1. Fern species that indicate highly to moderately disturbed early successional situations

Pteridium caudatum 
subsp. yarrabense

Adiantum latifolium Blechnum orientale Microlepia speluncae Nephrolepis biserrata

Dicranopteris linearis var. 
linearis

Asplenium pellucidum Lygodium 
microphyllum

Lygodium flexuosum

Box 2. Species indicative of moderate disturbance associated with secondary forest 
succession and forest regeneration. Some are also commonly found in natural forest

Selaginella willdenowii Lygodium circinnatum Dicranopteris linearis 
var. subpectinata

Selaginella intermedia Lygodium longifolium

Tectaria singaporeana Lindsaea doryphora Mesophlebion

chlamydophorum
Tectaria barberi
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Species diversity

Terrestrial pteridophyte species were grouped according 
to their ecological requirements into ‘forest species’ and 
‘non-forest species’. Species-accumulation curves were 
compiled for terrestrial and epiphytic pteridophytes, trees 
and birds, and for subsets of ‘forest species’ of terrestrial 
pteridophytes and birds.

Species richness in jungle rubber was slightly higher 
(terrestrial pteridophytes), similar (birds) or lower 
(epiphytic pteridophytes and trees) than in primary forest. 
For subsets of ‘forest species’ of terrestrial pteridophytes 
and birds, species richness in jungle rubber was lower 
than in primary forest. For all groups, species richness 
in jungle rubber was generally higher than in rubber 
plantations. 

Figure 2. Number of rubber trees and other trees of DBH > 10 cm in 
jungle rubber plots of different age (H. Beukema)

Terrestrial pteridophytes

Terrestrial pteridophyte species can serve as indicators of 
disturbance or forest quality, as many species show clear 
habitat differentiation with regard to light conditions and/
or humidity. The 65 species of terrestrial pteridophytes 
in the dataset were classified in five groups according to 
apparent ecological similarity with respect to presence 
and abundance in plots of different land use types 
and ages, while a sixth group was formed containing 
those species that were only found in primary forest. 
This grouping based on field data was compared to a 
previous species classification derived from literature 
that focused primarily on light requirements of species 
(‘forest species’ and ‘non-forest species’). The two 
classifications were generally in agreement. Groups found 
mostly in rubber plantations and (young) jungle rubber 
consisted predominantly of species that according to the 
literature preferred open or lightly shaded conditions. 
Species found mostly in jungle rubber appeared as an 
intermediate group, with half of the species preferring 
open or lightly shaded conditions and the other half 
preferring more shady conditions. The species that were 
found mostly in jungle rubber and primary forest all 
preferred shady conditions. The agreement between the 
grouping based on field data and the literature-based 
classification indicated that an a priori classification of 
terrestrial pteridophyte species into two groups based 
on light requirements may be used to interpret data in 
biodiversity and succession studies at the community 
level.

Box 3. Species found mostly or exclusively in natural forest

Trichomanes javanicum Trichomanes obscurum Trichomanes singaporeanum

Lindsaea cultrata Cyathea moluccana
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Figure 3. Number of terrestrial pteridophyte species per 0.16 ha plot. 
Means and their standard errors for three land use types forest (n=11), 
jungle rubber (n=23) and rubber plantations (n=17). Dark bars: all data; 
light bars: ‘forest species’ subset. Different letters indicate significant 
differences between land use types (Turkey’s HSD test, P<0.005)

Shade increases with age in both jungle rubber 
agroforests and rubber plantations. Therefore, one can 
expect terrestrial pteridophyte species preferring sunny 
conditions to be replaced over time by species preferring 
shady conditions in both land use types. Species 
composition of terrestrial pteridophytes was studied 
in the undergrowth of chronosequences of productive 
jungle rubber agroforests, aged 9 to 74 years old, and 
productive rubber plantations, aged 5 to 19 years old, 
while species composition in primary forest served as a 
reference for the undisturbed situation. Change in species 
composition with plot age was more pronounced in 
jungle rubber than in rubber plantations. With increasing 
age of jungle rubber plots, species found mostly in 
rubber plantations and (young) jungle rubber – such 
as Blechnum orientale, Microlepia speluncae, Nephrolepis 
biserrata, Stenochlaena palustris, Dicranopteris linearis var. 
linearis, Asplenium pellucidum, Lygodium microphyllum, 
Lygodium flexuosum, Christella subpubescens and Lygodium 
salicifolium – became generally less abundant, especially 
after about 30 years, when some of these species 
disappeared altogether. In rubber plantations, some 
species found usually in jungle rubber and primary forest 
appeared in older plantations, but with lower abundance 

than in jungle rubber plots. Older rubber plantations were 
increasingly dominated by two ground-covering species, 
namely Nephrolepis biserrata and Stenochlaena palustris. 
Frequencies of individual species were modeled with 
respect to plot age to detect successional patterns for a 
subset of 29 species that were common in the dataset. 
Patterns identified by modeling helped characterize 
individual species as either transient or climax species in 
secondary forest succession in the study area. 

Epiphytic ferns

To assess the importance, by logistic regression, of 
land use, tree size, and tree type for colonization and 
reproduction of epiphytic ferns, the occurrence and 
fertility status of ferns on rubber trees and other trees in 
three size classes (DBH 10–20 cm, 20–40 cm, >40 cm) 
was recorded. A total of 3983 trees were checked for 
epiphytic ferns, of which 949 trees were in primary forest 
(1.6 ha), 1953 in jungle rubber agroforests (3.68 ha), and 
1081 in rubber plantations (2.72 ha). The availability of 
large trees, the suitability of rubber trees as host trees, 
and habitat differences caused by land use practices 
were expected to influence habitat suitability. For the 
occurrence of epiphytic ferns on trees, only tree size was 
significant as a main effect. Larger trees were colonized 
by epiphytic ferns more often than smaller trees. A less 
important significant interaction indicated that medium 
sized trees in rubber systems were colonized more often 
than trees in the same size class in primary forest. For 
the occurrence of fertile epiphytic ferns on trees, both 
tree type and tree size were significant as main effects. 
Rubber trees had fertile epiphytic ferns less often than 
other trees. Tree size was the most important significant 
factor, with larger trees having fertile epiphytic ferns more 
often than smaller trees. Large trees (>40 cm DBH) had 
the largest odds ratio (8.27) of any of the factors in the 
models, indicating an important role for large trees in 
the reproduction of epiphytic ferns. Primary forest was a 
significant factor when compared to a reference class of 
jungle rubber and rubber plantation land use types taken 
together, indicating that trees in primary forest carried 
fertile epiphytic ferns more often than trees in the other 
land use types.

Box 4. Epiphytic ferns found in both natural forest and rubber agroforests

Davallia triphylla Vittaria ensiformis
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Contact us at:

ASB Partnership for the Tropical Forest Margins, 
P.O. Box 30677 - 00100 Nairobi, Kenya
Tel. +254 20 7224000 
Email: asb@cgiar.org 
http://www.asb.cgiar.org

The ASB Partnership for the Tropical Forest Margins 
is working to raise productivity and incomes of rural 
households in the humid tropics without increasing 
deforestation or undermining essential environmental 
services. ASB is a consortium of over 90 international and 
national partners with an eco-regional focus on the forest–
agriculture margins in the humid tropics, with benchmark 
sites in the western Amazon Basin of Brazil and Peru, the 
Congo Basin forest in Cameroon and DRC Congo, southern 
Philippines, northern Thailand, and the island of Sumatra in 
Indonesia.
The ASB Policybriefs aim to deliver relevant, concise reading 
tokey people whose decisions will make a difference to 
poverty reduction and environmental protection in the 
humid tropics.

References
• Beukema H. 2013. Biodiversity in rubber agroforests. 

PhD thesis, Rijksuniversiteit Groningen, Groningen, the 
Netherlands

• Beukema H,  van Noordwijk M. 2004. Terrestrial 
pteridophytes as indicators of a forest-like environment 
in rubber production systems in the lowlands of Jambi, 
Sumatra.  Agriculture, Ecosystems & Environment 104 
(2004), 63–73

• Beukema H, Danielsen F, Vincent G, Hardiwinoto 
S and van Andel, J. 2007. Plant and bird diversity in 
rubber agroforests in the lowlands of Sumatra, Indonesia 
Agroforestry Systems 70 (2007), 217–242

• Piggott AG. 1988. Ferns of Malaysia in Colour. Tropical 
Press Sdn Bhd. Kuala Lumpur, Malaysia. 458p.

Authorship
Hendrien Beukema, Jelte van Andel, Marinus J. Werger, 
Meine van Noordwijk

Correct Citation
Beukema H, van Andel J, Werger MJ, van Noordwijk M. 
2013. Ferns as indicators of habitat quality in  
(agro)forest in Sumatra. ASB Policybrief No. 37. Nairobi: ASB 
Partnership for the Tropical Forest Margins. 6p.

Permission to reproduce the pictures in Box 1, 2, 3, and 4 in this brief 
was obtained from the copyright holder of Piggott (1988)

Outlook

Sustainability of the jungle rubber land use type depends 
primarily on the choice by individual farmers to keep 
cultivating rubber in a low-input, low-management 
manner. The outcome of individual choices for a 
plantation-style monoculture (of rubber, oil palm, or 
fast-growing trees) or a jungle rubber agroforest will 
eventually determine the importance in terms of area of 
jungle rubber in the landscape. In addition, there will likely 
be changes in the nature of the jungle rubber system, 
such as shortening of the life cycle through shortening of 
pre-productive and post-productive periods. Vegetation 
dynamics in jungle rubber may also change as a result 
of land use trends in the area. For instance, cultivating 
jungle rubber on previously cultivated land rather than 
on forest land may increase weed problems and the need 
for investment in herbicides, while the lack of nearby 
forest may lead to poor regeneration of useful woody 
species in jungle rubber. In places where primary forest is 
still present, priority should be given to conservation of 
remaining primary forest patches. 

photo: H. Beukema
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Policybrief 

Key messages

1 REALU can provide signicant emission reduction benets 
with moderate income loss to farmers from production 

activities compared to business as usual and conventional 
REDD+ approach.

2 Forest plantation with fast growing species like acacia 
helped “re-green” large tract of forest land, but if not 

regulated, such planted forest may expand into natural forest 
areas, reducing C-stocks and undermining REDD+ e�orts.

3 Cross-sectoral planning enables formulation of policies 
that address drivers of deforestation and provide long-term 

incentives to communities from adopting sustainable land use 
practices..

4 A forward looking scenario using models that rely on land 
use dynamics can help to estimate emission reduction 

potential of a landscape and formulate appropriate land use 
strategies with limited technical constraints and past data 
availability concerns. 

38

http://www.asb.cgiar.org

Implications

1
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Is REALU feasible in Bac Kan province? YES, IF: 

 
Facts and �gures of Bac Kan province

One of the most forested and poorest provinces in Vietnam 
with 60% forest cover and 37% poverty rate

Total land area: 4,861km2

90% of the province is mountainous

Population and density: 293,628 people and 61 persons/
km2

Forestry and agriculture are major sources of income

REDD+ pilot province

Activities of REALU feasibility study 

Review of government conservation programs 

Interviews and discussions with key stakeholders including 
the Chairman of the Provincial People’s Committee (PPC) 
and the Department for Rural Development (DARD).

Secondary data collection and analysis

Cost-bene�t analysis of current and potential (carbon rich) 
land uses 

Participatory rural appraisals (PRA) in selected communities

Assessment of C-stocks, net present values of di�erent 
land uses and de�ning of reference emission levels

Land use modeling and trade o� analysis (FALLOW model) 
for di�erent land use scenarios, including REDD+ and 
REALU options.

We use the ‘Forest, Agroforest, Low-value Lands Or Waste?’ 
(FALLOW) model (van Noordwijk, 2002; Suyamto et al., 2009) 
to measure the economic and environmental bene�ts that can 
be derived from di�erent development strategies. FALLOW is 
a dynamic land use model that can be used by local land use 
planners in designing  ‘greener’, yet economically feasible land 
use strategies, by understanding:

Land-use scenarios including ‘business as usual’ that 
re�ect current trends, views and aspirations of di�erent 
stakeholders. 

Economic and ecological impacts and trade-o�s of di�erent 
land use scenarios 

Potential carbon reward as compensation for loss of income 
from conservation programs.

How feasible is a landscape approach to REDD+ in Vietnam?

2

Figure 3. Inputs and outputs of FALLOW simulation

Figure 1. Impact of development 
strategies to economic and 

ecological values from an initial 
condition (baseline). Contrary to 

‘Red Development’, ‘Conservation’ 
strategy will likely victimize 
economic values, whereas, 

‘Collapse’ can be avoided through 
a ‘Green development’ strategy 

that increases both economic and 
ecological values. 

Figure 2: Land use map of Bac Kan province (2010)

A ‘Green Development’ vision

Figure 4: Land use changes  in Bac Kan (1990 -2010)

Historical land use changes and implication to CO2 emissions
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is planted with forest tree species and illegal logging is 
completely stopped

5. REALU-- REDD+ and maize mono-cropping is replaced with 
agroforestry e.g. combining xoan trees (Melia azedarach) 
with maize, in shifting cultivation areas, or trees planted in a 
parkland system or  alley cropping system)

Figure 5 represents the relative C-stock and income per capita 
of each scenario compared to “business as usual”. In general, the 
simulated scenarios show that: (1) some tree-based land uses in 
Bac Kan landscape have high potential for carbon sequestration 
if well supported by C payment schemes; (2) stimulation of acacia 
plantation can result in a loss rather than a gain of landscape’s 
carbon stock.

Acacia expansion increases income per capita accompanied with 
a signi�cant loss of landscape’s carbon stock, since the landscape 
emits more carbon as acacia replaces natural production forest 
that has high carbon stock. 

Both REDD+ and REALU scenarios give carbon stock sequestration 
in the landscape, while economic bene�t reduced slightly (4 
USD/capita and 16 USD/capita, respectively). Introducing trees 
into shifting cultivation land thus brings carbon bene�t to tree 
plantation within forest lands, but comes with greater economic 
costs to farmers.

3

How feasible is a landscape approach to REDD+ in Vietnam?

Figure 6: Projected land use maps of Bac Kan province by FALLOW for di�erent scenarios (2030)

Land use changes between 1990 and 2010 resulted in 
both carbon emission and  sequestration, but progressing 
towards carbon sequestration. 

Net emission increased from 1990-1995 to 1995-2000, 
followed by a signi�cant drop in 2000-2005. During 2005- 
2010, the net emission was -56,385 tCO2eq/year, indicating 
that the landscape was sequestering carbon during this 
period.  This was identical with reforestation e�orts of the 
province, particularly 661 Programme initiated in 1998. As a 
result of the programme, during 2005-2010, a large area of 
fast wood plantation and generated forest (around 83,000 
ha) replaced bare hills and shrubs, while deforestation was 
decelerated compared to the previous period (around 
22,000 ha only). 

The total emission for the period 1990-2010 was still larger 
than total carbon sequestration, resulting in an average net 
emission of 539,014 tCO2eq/year. 

The biggest emission was caused by conversion of poor 
timber forest to regenerated timber forest. 

Focused discussion groups at village level revealed two 
reasons for this change: (i) clear cut or heavily logged forest 
and (ii) slash and burn practices for a short period on poor 
timber forest land.

Forest plantation on bare land and natural forest regeneration 
were the two main carbon sequestering land uses. 

Forest related land use changes were the biggest sources 
of both emission and sequestration among all land uses, 
contributing an average of 99.97% of total emission and 
99.96% of total sequestration, respectively.

Simulated Scenarios

1. Business as Usual (BAU) - free competition of all land uses 
based on economic pro�t

2. Acacia forest expansion - 50% subsidy of the establishment 
cost is given to smallholders 

3. Crop expansion - 20% subsidy  is given to smallholders for 
annual crop production

4. REDD+ - bare lands of protection and special-used forest 

Figure 5 Trade-o� analysis between scenarios simulated by FALLOW 

Trade-o� analysis between scenarios

A) Initial year B) BAU C) Acacia 1 D) Acacia 2 E) Crop 1

F) Crop 2 G) REDD+ H) REDD++ (REALU)
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Opportunity costs are understood as �nancial incentives 
required to encourage local smallholders to switch from current 
unsustainable practices to more  environment- friendly practices 
or to compensate smallholders for accepting restrictions 
from shifting from good practices to more pro�table but less 
sustainable practices. Opportunity costs (in USD/ton CO2eq) of 
relevant land uses were compared for feasibility assessment. The 
results are shown in Figure 7. 

Figure 7. Opportunity costs of REALU land use changes in Bac Kan province

The opportunity cost for assisted natural forest regeneration is 
relatively higher than other options, thus bundling payments or 
bene�ts in combination with law enforcement may be needed.

Converting monocropped maize  on sloping lands to agroforestry 
systems Acacia mangium + maize (7 year) and Melia azedarach 
+ maize (10 year) is a superior option due to relatively low 
opportunity cost and diversi�ed products. 

For planted production forest, extending Manglita glauca 
plantation from 7 to 30 years to increase economic bene�ts 
and expand the market for Manglita glauca  timber is likewise, 
a viable option.

Establishment of processing units to produce timber 
products from Melia azedarach  and Manglita glauca  is highly 
recommended as part of a suite of REALU incentives.

Emission reduction strategies

If the province adopts REALU as its emissions reduction strategy, 
at least two land use pathways should be considered:

Enhancement of forest carbon stock under both REDD+ and 
REALU with activities including planting forest tree species 
in forest areas and assisting natural forest regeneration.

Maintenance and enhancement of carbon rich land uses 
under REALU but may not be under REDD+, including  
forests, agroforestry and other sustainable land use practices, 
such as integrating native tree species such as ‘xoan’ (melia 
azedarach) in sloping maize farms. 

Challenges to scenario analysis

It may be unrealistic to expect that the high rates of 
plantations and forest growth witnessed over the last 20 
years will not only be maintained but also exceeded through 
REDD+ payments.

It may even create perverse incentives for not continuing 
with the forest management plans that are being considered 
by the government.  

 
Conclusion and ways forward

REALU is a better option if payments o�ered by the global 
REDD market are  added to the incentives already proposed.

However,  the province’ target of 84% forest cover and 6% 
agricultural land by 2020 suggests that signi�cant economic 
tradeo�s may make local people poorer than they currently 
are. 

We therefore proposed the elements of a sustainable and 
adaptable REALU mechanism: (i) bundling environmental 
services and payments; (ii) linking the mechanism with rural 
development support programs; (iii) national guidance and 
support for building the capacity of local implementers; and 
(iv) increasing the e�ectiveness of (forest) law enforcement. 
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Key messages
• Applying the current government strategy of cocoa 

farms extension for rural development in the Efoulan 
Municipality with a population of 25000 people, 5000 ha 
of land that would consequently have been converted 
into cocoa farms by this population, can potentially 
increase the CO2 emission between 2012 and 2016 by 4 
million tons. 

• 
expansion (145 ha/yr and 45 ha/yr respectively) is 
happening at the expense of primary forest clearance 
(194 ha/yr). 

• However, opportunities for reducing or stabilizing 
emissions from land use conversions exist: 1) for cocoa 

considered vital; 2) for forested areas, sustainable forest 
management practices such as reduced impact logging 
and replanting of logged areas could help tremendously. 

• The long-term emission simulation showed that 
extension of cocoa farms will continue to be the major 
source of CO2 emission in the landscape in the next two 
decades. The lowest long-term emission was recorded in 
scenario focusing on sustainable forest management. 

Key recommendations
• Emission scenarios that lead to a win-

win situation by reducing emission while 
addressing the livelihoods of forest-
dependent communities need to be at 
the core of the development plan of the 
municipality. For example, such practices 

suitable management of timber and other 
useful trees within cocoa agroforests, and 
sustainable forest management practices 
like reduced impact logging. 

• Progressive devolution of power/ 
decentralization in Cameroon represent 
a tremendous opportunity for local 
development planning to be synchronized 
with sustainable development and climate 
change objectives at local level especially 
municipality or district level. 

Linking development pathways and emission 
reduction at local levels: 
An analysis of feasibility in the Efoulan municipality, Cameroon

39

Summary
Exploring subnational or landscape level development 
planning and emission reduction linkages is an important 
part of ensuring sustainable development and climate smart 
development in particular. Such a process can enable a 
realistic bottom-up reference emission level and eventual 
REDD+ or NAMA planning and implementation. This policy 
brief presents feasibility of the development pathways being 
pursued within the land use sector to reduce emission in the 
Efoulan municipality located in the South Region of Cameroon 
and covers 83000 hectares of tropical humid forest zone. Our 
focus on this municipality was borne out of consideration 

in Cameroon, the council administrative system would play 
a key role in the natural resource management framework as 
embedded in the municipality development plans.
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The majority of the 25000 people living in this municipality 
rely on small scale traditional agriculture based on shifting 
cultivation for food crop production, as well as cocoa, and 
oil production. The most important farming systems are 
food crop production and cocoa perennial agroforestry 
plantations. Growing fruit trees cocoa agroforestry systems 
and retaining useful trees within the crop �elds are usual 
practices among the farmers in the area. It is estimated that 
30 tree species are planted or preserved for home use or 
market sale (Jagoret et al., 2011). 

Various reports indicate that cocoa production systems in 
the municipality are non- pro�table, with a negative Net 
Pro�tability Value (NPV) of 2500001  FCFA per year (Eboutou 
et al. 2010; Gockwoski et al. 2010). However, trees associated 
within this system improve the biophysical conditions, 
sequester carbon and could thus help in climate change 
mitigation while strengthening the overall resilience of the 
system (ASB, 2000). Semi-industrial oil palm plantations 
are increasingly being established by local elites in the 
municipality by converting primary forest land and thus, 
avoiding con�icts with farmers who have customary rights 
over existing fallow land. The municipality’s forest land use 

Land use systems in Efoulan municipality

The carbon stocks in four major land uses were analyzed: 
primary forest system - 311 TC/ha with almost 65% 
contained in tree biomass, fallows – 163 TC/ha, crop �elds - 
87 TC/ha and jungle cocoa with 185 TC/ha (Figure 2). Hence, 
there is a clear supremacy of the primary forest in the 
amount of carbon contained in this land use type. Figure 2 
shows the partitioned carbon content of the biomass and 
the soil. Hence, any development intervention that a�ects 
primary forest area, the fallows and the jungle cocoa has a 
considerable impact on the loss of the carbon stock from 
the land uses. Therefore, it is important to be vigilant about 
the activities being planned by  municipal planners and 
provide such evidence so that informed decisions can be 
made in tackling development needs, conservation values 
and climate change issues at the municipality and to the 
entire country. 

Table 1 shows the observed land use changes between 
2001 and 2007 and the resulting loss of carbon stock from 
the municipality from within the land use sector alone. We 
found a considerable decline in undisturbed forest area 
of around 194 ha/yr while there was an increase in cocoa 
plantations and crop �elds by about 145 ha/yr and 45 ha/yr 
respectively. Logged forest area has also decreased (63 ha/
yr) which is indicative of forest degradation. 

In sum, the observed land use changes in the municipality has 
resulted in diminishing carbon stock in the area as the major 
changes are happening in the land uses with high carbon 
stocks. 

Figure 2. Total carbon stock in various land use types

Figure 1. The 2012 Forest land use zoning and forest management 
plan in Efoulan

zoning and forest management plan (Figure 1)  shows that 
council forest and community forest are among the major 
forest land uses.

Carbon stocks in di�erent land 
use systems and the associated 
temporal dynamics

1FCFA (Franc CFA) is the national currency of Cameroon and 250000 FCFA is almost 
equal to 500 USD
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Table 1: Land use dynamics in Efoulan Municipality and the            
associated carbon stock changes

Development pathways in Efoulan 
municipality and their impacts on     
GHG emission
Four key development scenarios, three of which are strongly 
interlinked with greenhouse gases emission were compared 
against the business as usual scenario in which no emergent 
intervention takes place to improve the GHG emission. 

Scenario 1- Business As Usual (BAU): this scenario 
re�ects the current trend from the historical baseline 
if no measures are taken to reduce emissions at the 
landscape level. Here it is assumed that the rate of 
forestland conversion to other land uses continues at a 
similar pace as in the past due to lack of interventions. 

Scenario 2- Cacao Extension: a scenario re�ecting the 
current interest of the government and the local 
population to increase cacao production by extending 
the cocoa farm in the area. In the Government of 
Cameroon rural development strategy (SDSR, 2006), it 
is clearly stated that the government will promote the 
extension of cocoa farms by more than 50 000 ha from 
2010 to 2015. Forest zones in di�erent municipalities 
are the targets of this expansion plan.

Scenario 3- Sustainable Forest Management: a scenario 
involving the implementation of good forest 
management strategies (like reforestation and reduced 
impact logging) in production forest, community forest 
and communal forest.

Scenario 4 - A Combination of Sustainable Forest 
Management and Cacao Extension: a scenario involving 
cocoa extension and sustainable forest management 

practices application whereby intensi�cation using 
input and integration of timber and fruit trees are 
applied in the cacao plantations, a�orestation/
reforestation and reduced impact logging practices are 
applied in forested areas. 

In most of the scenarios except the BAU, most of 
the land use conversions are occurring due to the 
expansion of cocoa farms. We assumed that one-
tenth of the envisaged cocoa expansion in the country 
happens in the Efoulan municipality thus resulting in 
5000 ha of cocoa farms creation by 2016. 

The long-term emission analysis showed that the 
strongest potential for emission reduction happens 
when sustainable forest management scenario is 
implemented in the municipality (Figure 3). This 
is mainly due to the fact that sustainable forest 
management practices such as reforestation and 
reduced impact logging both help in enhancing the 
carbon sequestration potential in the municipality. 
The fact that this scenario reduces emissions strongly 
as compared to other scenarios is because the highest 
carbon sequestration potential of the municipality is 
due to its forested areas. 

We found that the envisaged development pathway through 
cacao extension is going to result in increased emission of 
greenhouse gases in the municipality. One thing to note here 
is that the rate of emission along the years stabilizes when 
the cacao plants have grown and begun to sequester carbon. 
Despite the emission stabilization over time, cacao extension 
occurs at the expense of converting forests and fallow lands 
that have highest sequestration potential and hence the 
cumulative e�ect of this development pathway is increased 
emission. 

The development pathway which involves integrating cacao 
extension, intensi�cation of cocoa farms, and sustainable 
forest management was the second strongest potential 
pathway for reducing emissions in the municipality 
(Figure 3). This mainly is due to the potential of the cacao 
plants to sequester carbon after growing, the sustainable 
intensi�cation pathways within the cocoa plantation and 

Figure 3. Greenhouse gases emission potentials (CO2e) from the 
various development scenarios simulated over 30 years period
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the implementation of good management measures within 
the forest area such as reduced impact logging. The main 
reason why this development pathway does not exceed 
the sustainable forest management scenario is that there 
is growing emission in areas where cacao extension takes 
place, while in areas where intensi�cation and sustainable 
forest management practices are applied, there is net 
sequestration. Hence, the net e�ect of these compositions 
i.e. cacao extension, intensi�cation, and sustainable forest 
management development pathways is low relative to 
intensi�cation and sustainable forest management where we 
only have sequestration potential alone. 

The simulation results show that doing nothing as an 
emission reduction e�ort will lead to an increase in emission 
in a linear manner across the years. However, despite the 
linear increment, the aggregate emission from this scenario 

Note: any land use conversion from one to the other was assumed to happen between 2012 to 2016

in the 30 years analyzed was not as huge as that of the cacao 
extension. 

It should be  noted that as we are analyzing possible 
development scenarios in the municipality which are also 
intended to supply products and services to the community, 
the interpretation of the emission scenario should not be 
seen separately from the potential economic or livelihood 
contribution of the scenario both in the short and long-
term. When such dimensions of economic and or livelihood 
contributions are accounted for, the cacao extension 
scenario exceeds the business as usual scenario considerably. 
This implies that the opportunity cost of emission reduction 
in cacao extension scenario is much higher than that of the 
business as usual one. 

Implications: reducing emissions 
while ensuring livelihood bene	ts
In this policy brief, we have demonstrated that opportunities 
for reducing emission exist within various land use systems 
at the landscape level in the Efoulan municipality of South 
Cameroon. That said, any municipal plans formulated to 
reduce emission from the di�erent land use systems must 
ensure that sustainable livelihoods practices that serve to 
improve the livelihoods of forest-dependent communities 
are adopted and promoted. 

They include among others intensi�cation and diversi�cation 
of cocoa agroforestry systems, suitable management of timber 
and other useful trees within cocoa agroforestry systems, 
reduced impact logging, a�orestation and reforestation. 

Besides such a bottom up approach has two major 
implications: 1) it helps to design realistic REDD+, NAMA and 
REL/RL that can be negotiated with national government; 
and 2) it o�ers an opportunity for synergies/ integration of 
REDD+, adaptation and or development plans at local level 
in a way that is cost e�ective. 

Table 2. Interventions in the di�erent mitigation scenarios in             
the Efoulan municipality
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KEY MESSAGES
• Challenges of the Shinyanga landscape are multiple 

and interconnected that require a comprehensive 
approach to tackle them.

• A menu of practices associated with Ngitili system 
ensured the multifunctionality of the landscapes 
providing mitigation, adaptation, development and 

• Among the factors for the success of the Ngitili 
expansion in Shinyanga are:

a) multistakeholders’ engagement and 
institutional collaborations to leverage 
resources, knowledge and improve overall 

b) 
and long-term commitment by actors

c) favorable and supportive national and local 
policy processes 

d) use of local practices and knowledge in the 
implementation scheme

Climate Smart Landscapes
Integrating Mitigation, Adaptation and Development in Shinyanga Region, Tanzania

40

SUMMARY
Competition for land has increased 
tremendously with growing population. Very 

such as biodiversity conservation have been 
addressed separately, with little synergy sought 
between one or more functions. Climate 
change mitigation and adaptation have also 
been pursued mostly separately. Landscape 
approaches have been increasingly advocated 
as a way of bringing about integration and 
synergy among these multiple functions and 

natural resource management. This policy brief 
reviews experiences in the Shinyanga landscape 
in Tanzania in light of synergies between 
mitigation, adaptation and development.  

POLICY RECOMMENDATIONS
• 

need to be developed to allow the integration 
of mitigation and adaptation through land use 
practices that enable simultaneous contributions to 
livelihoods, biodiversity conservation, etc.  

• A co-investment mechanism which engages the 

instruments such as REDD+ (Reducing emissions 
from deforestation and forest degradation) and 
payment for ecosystem services (PES) are necessary 

• Land-use planning that links landscape level actions 
to national and subnational policies and strategies 
is the key to support integrated development and 
investment in resource management. Such plans 
should ensure the following:

a) 
the ecological balance in the landscapes where 
Ngitili systems are expanding very fast. 

b) Enable linking landscape level experiences and 
actions to the national processes such as NAPA, 
NAMA, NSGRP II (National Strategy for Growth 
and Reduction of Poverty of Tanzania), etc.  
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Landscape level processes and their 
impact on the changing positions of 
Ngitili in Shinyanga region
Shinyanga region, a wide semiarid zone receiving an annual 
rainfall of 600-800 mm, is located in the Northern part of 
Tanzania (Mlenge 2004). Almost two-thirds of the land in 
the region is used for agriculture and around 24% serves as 
grazing area. The vegetation of the area is characterized as 
extensive Acacia and Miombo woodlands that were estimated 
to cover around 15% of the region’s land. The majority of 
the society residing in this area, dominantly the Wasukuma 
people, are agropastoralists with livestock rearing being 
among the major economic activity. The region hosts 20% of 
the livestock population of the country and around 80% of 
the households in the area have 20 to 500 heads of cattle per 
household. The wide spread of Trypanosomiasis, a livestock 
disease transmitted by tse tse �y contributed to clearing of 
the woodlands, a measure taken to control its spread (Mlenge 
2004). This measure has changed the ecosystem abruptly 
and with time drought and deserti�cation became eminent 
threats to the whole region. 

The ‘villagization’ programme (Ujamaa) also led to a serious 
shortage of wood for fuel and construction resulting in the 
overexploitation of the remnant forests. Understanding 
the seriousness of the problem, the government began 
expanding a traditional fodder reserve management 
system (Ngitili) together with agroforestry. This Ngitili 
based restoration programme (HASHI project (Hifadhi Ardhi 
Shinyanga - Shinyanga Soil Conservation Programme) 
commenced in the 1980’s and has continued since then to 
cover around 370000 ha as of 2004. Figure 1 illustrates the 
key milestones in the changes in Shinyanga region. In sum, 
the region has gone through a severe land use land cover 
change that has had an adverse e�ect on the ecosystem and 
the society. 

Menu of land uses in Ngitili dominated 
landscapes and implications for 
development, adaptation and mitigation
Table 1 shows a synthesis of the role of menus of practices 
existing in Ngitili dominated landscapes for achieving 
development, adaptation and mitigation objectives. 
Practices such as cotton farming, maize farming, cotton-
sun�ower farms and livestock rearing were among those 
having signi�cant positive impacts for development and 
adaptation bene�ts though a�ecting mitigation e�orts. 

Ngitili and other agroforestry practices were among those 
with strong positive impacts for all the three objectives i.e. 
development, adaptation and mitigation (Table 1). Such 
integrated approaches that involved natural regeneration 
mechanisms and expansion of agroforestry practices have 
helped enhance the restoration of the ecosystem as a whole 
thereby, promoting the provision of ecosystem services. 

The agroforestry practices minimized the pressure on the 
remaining forest resources for energy and construction 
wood (Kimaro et al. 2011). The communities were also able 
to generate income by raising tree seedlings that are to be 
planted in the agroforestry schemes. 

Table 1: Relative importance of landscape level practices for 
development, adaptation and mitigation objectives

Practice Development 
objectives

Adaptation 
objectives

Mitigation 
objectives

Ngitili ++++ ++++ +++++
Maize farming + - -
Cotton farming ++ ++ --
Mixed cotton and 
sun�ower farming

++ +++ -

Livestock rearing ++++ +++ ---
Agroforestry (e.g. fertilizer 
tree systems & woodlots)

+++ +++ ++++

Beekeeping + + +
Tree nursery + + +++
Fodder banks + + ++

NB: + and – indicate promoting and demoting e�ects respectively on the 
objective being examined.  The number of +s and –s show the extent of impact. 

Other practises that contributed to the  climate smart nature 
of the Ngitili dominated landscapes include; 

Water harvesting in dams using Ngitili vegetation as a 
protective means/measure against surface runo� and 
siltation 
Dry season livestock feed management and income 
from grazing contracts 
Growing drought resistant crops like sorghum, cotton 
and sun�ower
Use of wild fruits, insects, mushrooms, honey and herbal 
medicines to maintain a healthy society
Adoption of improved stoves and biogas for household 
energy demands with the support of  Tanzania Traditional 
Energy Development and Environmental Organization
Rainwater harvesting from rooftops for the purpose of 
growing vegetables
REDD+ piloting to reduce GHG emissions
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Fig 2 shows linkages, interconnections and pathways of 
impact among the dominant practices identi�ed in the Ngitili 
dominated landscapes and how they relate to adaptation 
and mitigation e�orts besides providing other basic 
developmental and conservation objectives.

Multifunctionality of Ngitili dominated 
landscapes: set of indicators
Climate smart landscape refers to processes that 
entail strategic planning in which a set of sustainable 
intensi�cation and sustainable land management 
practices are prioritized and supported through policy and 
investments to simultaneously address climate, environment 
and development objectives. Table 2 presents how Ngitili 
dominated landscapes are evolving into climate smart 
landscapes; using a set of functions and respective indicators 
that justify multifunctionality of the landscapes. 

Multi-stakeholder engagements and 
long-term commitments in restoring 
Ngitili in Shinyanga Landscapes: Actors, 
roles and responsibilities 
The success of the Ngitili system is the result of a multi-
stakeholder engagement process over a long period 
of time. The various stakeholders brought in various 
expertise, resources and motives to foster the recovery of 
the Shinyanga landscapes. The strong commitment by the 
local government, national government and international 
donors and actors is exemplary. For example the Norwegian 
Agency for Development Cooperation (NORAD) committed 
itself in supporting the HASHI Programme on a long-term 
basis and in establishing institutions and local capacities and 
infrastructures that continued functioning even beyond the 
programme. The World Agroforestry Centre (ICRAF) is also 
among the key actors involved in the programme from the 
beginning through provision of technical support to NAFRAC 
(Natural Forest Resources and Agroforestry Management 
Centre) and through generation of appropriate agroforestry 
technologies that complement the Ngitili.

Those at the local and national levels were also engaged 
and committed in facilitating the Ngitili restoration and 
management. For example there are numerous local 
traditional and formal institutions with considerable roles in 
fostering the protection, development and use of the Ngitili 
landscapes. Table 3 highlights, the key stakeholders and 
their roles and responsibilities in the transformation of the 
Shinyanga region with the help of Ngitili. There was also a 
strong political support and will in restoring the Ngitili system 
dating back to the inception of the HASHI programme in 
1984 by the then president of the country, Julius K. Nyerere. 

Currently the Ngitili land management system is being 
institutionalized in the government system as community-
based forestry management under the pilot REDD+ being 
implemented in the region. The REDD+ project has made 
considerable progress in introducing community forest 
management practices into the Ngitili land management 
systems and organizing owners into formal learning groups 
to ensure sustainability of the system.  

Table 2: Indicator sets eliciting the importance of the Ngitili system 
for development, climate change mitigation and adaptation and 
biodiversity conservation at a landscape level

Key functions Speci�c indicators Quantity/ 
number

Consumables from/
associated with Ngitili 
(Annual consumption 
per household)

Vegetables (Kg) 78.86

Edible insects (Kg) 10.86

Milk (litres) 533.71

Bush meat (kg) 14.00

Mushroom (kg) 30.33

Honey (litres) 33.43

Fruits (kg) 30.43

Economic value of 
Ngitili (as of 2004)

Average value per person per 
year (USD) 168.57

Carbon sequestration 

Change in C stock (M ton C) 
(relative to 1986) 17 

Carbon in all pools within 
Ngitili (t/ha) 47.05

Biodiversity 
conservation after 
Ngitili restoration

Bird species re-emerged  22-65

Mammal species re-emerged Up to 10

Plant species (trees, shrubs 
and climbers) 152

Note: Values are synthesized from IUCN sponsored study (Monela et al. 2004). 
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Table 3: Synthesis of the main actors and their roles and responsibilities in Ngitili restoration and management in Shinyanga region 

Note: TaTEDO- Tanzania Traditional Energy Development and Environmental Organization; ICRAF - The World Agroforestry Centre; NORAD – Norwegian Agency for 
Development Cooperation (NORAD); DASS – Development Associates Ltd; NAFRAC - Natural Forest Resources and Agroforestry Management Centre. 

Note: any land use conversion from one to the other was assumed to happen between 2012 to 2016

The ASB Partnership for the Tropical Forest 
Margins is working to raise productivity and 
income of rural households in the humid 
tropics without increasing deforestation 
or undermining essential environmental 
services.
ASB is a consortium of over 90 international 
and national-level partners with an 
ecoregional focus on the forest-agriculture 
margins in the humid tropics. The partners 
have established 12 benchmark sites in the 
tropical forest biome of Brazil, Cameroon, 
Indonesia, Peru, Philippines and Vietnam.
The ASB Policybriefs series aims to deliver 
relevant, concise reading to key people 
whose decisions will make a di�erence 
to poverty reduction and environmental 
protection in the humid tropics. © 2013 ASB
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The bigger picture: implications
Our retrospective analysis of the Ngitili system experience in 
Shinyanga region has given us the opportunity to learn how 
targeting land use practices that can simultaneously contribute 
to multiple objectives could help achieve climate smart 
landscapes. Though our analysis is preliminary, it demonstrates 
a number of lessons for climate smart landscapes. 

a) It con�rms that designs based on local knowledge 
and practices can contribute to the success in 
achieving climate smart multifunctional landscapes.

b) Policy processes and �nancial mechanisms at 
national level that support local level actions are 
necessary to make climate smart landscapes a 
reality. 

c) Land use planning that takes into account trade-o�s 
and synergies between climate change mitigation, 
adaptation to climate change, livelihoods, and 
biodiversity conservation is necessary to make 
landscape level actions e�ective and e�cient.  
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Planning for low emissions 
development in Ucayali-Peru

41

Key Messages
• LUWES (Land Use Planning for Low Emissions Development 

Strategy) is a land use planning methodology and process that 
estimates economic and environmental costs and benefi ts of  
alternative scenarios defi ned for existing forest and land management 
units, such as protected areas, forest concessions, community 
and private lands. In Ucayali, Peru this approach indicated the 
importance of  setting up strategies to reduce emissions and enhance 
carbon stocks in lands where smallholder settlement and tenure 
establishment processes are ongoing.  

• The whole landscape approach in LUWES helps to estimate, 
evaluate and compare development scenarios and their individual 
and aggregated impact at the landscape level in terms of  net 
emissions and of  economic and social returns. 

• The work in Ucayali showed that lands outside of  legally classifi ed 
forests contribute the most emissions. These lands – where 
smallholder colonist farmers have been expanding agriculture 
for oil palm, pastures and cacao – have the highest potential for 
land use based mitigation both through avoided deforestation and 
enhancement of  carbon stock on already deforested land.

• On-going land use planning processes at the sub-national level offer 
useful platforms to integrate carbon emissions as a dimension of  
development planning.  

Implications 
• Evaluations of  land use change impacts on carbon stocks, 

on associated greenhouse gas emissions and on other 
ecosystem services should be integrated into territorial and 
economic development planning. 

• Land use planning for low carbon development and 
emissions reductions should (1) integrate an understanding 
of  the interconnectedness of   land use and natural 
resources management systems and of  their overall impact 
on emissions, (2) combine the understanding of  past land 
use change dynamics and the wide range of  drivers beyond 
them with the formulation of  future scenarios and (3) 
encourage cross-sector negotiations and engagement of  
public and private sectors at multiple governance levels.

• Participatory processes should be promoted, tools for 
negotiations provided and capacity reinforced to enhance 
the participation of  local institutions and civil society in 
territorial planning. 

Short Summary
Regional governments in Peru are stepping up their 
ac� vi� es to par� cipate in na� onal and global eff orts 
to reduce greenhouse gas emissions from land-use 
change by iden� fying possible mi� ga� on ac� ons. The 
ongoing process of Land Use Planning based on the 
Ecological and Economical Zoning is a key opportunity 
for integra� ng mi� ga� on strategies within development 
planning ac� vi� es. The regional government of 
Ucayali in Peru and partners are building on previous 
research on land use change to understand the 
implica� ons of development for emissions, eff ec� vely 
integra� ng economic development and environmental 
considera� ons in their land use planning ac� vi� es. 
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REDD+momentum in Peru
Peru began its offi cial involvement in REDD in 2008 at COP 14 in 
Poznan when the newly created Ministry of  Environment (MINAM) 
committed the country to the international mitigation effort by fi xing 
a target of  “zero net deforestation rate” by 2021. Next, the government 
approved a plan to conserve 54 M ha of  forest through multiple mitigation 
efforts over 10 years, an initiative of  the National Forest Conservation 
Program for the Mitigation of  Climate Change (PNCBMCC, D.S. Nº 
008-2010). The nested approach defi nes Peru’s REDD strategy, with the 
Ministry of  Environment and sub-national jurisdictions, in particular 
regions, working together in the development of   reference emissions 
levels, the defi nition of  CO2 emissions reduction strategies and the tasks 
of  monitoring, reporting, verifi cation and crediting. The development 
of  deforestation maps and reference emissions levels is carried out at 
the national level to ensure consistency in monitoring, reporting and 
verifi cation. The role of  subnational jurisdictions aligns emissions 
reduction efforts with the decentralized responsibilities of  regional 
government’s Ecological-Economical Zoning (ZEE) and Land Use 
Planning activities.  The local government’s on-going land use zoning 
and planning processes at multiple levels offer opportunities to embed 
emission reduction logic into existing land use governance frameworks. 
Ucayali is one of  the regions where the ZEE process has not yet been 
completed. In collaboration with the ASB Partnership for the Tropical 
Forest Margins, the Ucayali REDD Roundtable has been working to 
integrate REDD+ initiatives with territorial and economic development 
activities. 

Planning for REDD+ in the Peruvian 
Amazon
International sponsors of  conservation so far have been the major 
players of  REDD+ in Peru. But identifying cost-effective and 
attractive options for reducing emissions is a challenge that confronts 
and involves a variety of  stakeholders, including indigenous and 
peasant communities, farmer and commodity associations, civil 
society and regional and national agencies working across sectors. 
Through the project Reducing Emissions from All Land Uses (REALU; 
Van Noordwijk et al., 2009), the regional government of  Ucayali and 
ASB researchers co-organized a training workshop on land use planning 

for low emissions development (LUWES) in Pucallpa, Peru in April 
2013. The workshop was part of  a larger set of  activities ASB researchers 
and the Ucayali REDD Roundtable have been conducting  in the region, 
initiatives aimed at assessing the feasibility of  emissions reduction options. 
Determining the feasibility of  different options depends not only on 
estimating the associated benefi ts and costs, but also on examining how 
actions to reduce emissions are likely to achieve their intended effects. 
The workshop brought together the major REDD players in Ucayali 
to develop a process for evaluating options and scenarios for future 
development and for reducing emissions. 

Major players in the REDD process 
REDD roundtables (Mesa REDD in Spanish) are committees and 
communities of  practice made up of  professionals and stakeholders 
representing public, private and civil society organizations who 
are in some way participating in efforts to reduce greenhouse gas 
emissions. The national Mesa REDD was created in 2008 by civil 
society organizations to establish an inter-sector dialogue to discuss 
and formulate proposals about REDD+. Activities of  the REDD 
roundtables are very important to assure fair and transparent 
processes of  government strategy development. 

MESA REDD UCAYALI

Established under the initiative of  participant organizations in 2011, 
the Mesa REDD Ucayali was formalized by the regional government 
in 2012. Its objective is to support the readiness process and REDD+ 
stratgey implementation in line with the regional development plans 
and national policy. ASB partners have been collaborating with the 
Mesa REDD in Ucayali since 2011 offering scientifi c and technical 
advice and capacity building.

INDIGENOUS MESA REDD IN UCAYALI

Established in 2011 and promoted by AIDESEP (Asociación 
Interétnica de Desarrollo de la Selva Peruana)  with the support of  
15 local federations indigenous Mesa REDD in Ucayali is part of  the 
larger national Indigenous REDD roundtable. The main objective 
of  the Mesa REDD Indigena is to ensure that decisions on REDD+ 
initiatives are subjected to Free, Prior and Informed Consent (FPIC), 
clear  pending claims on indigenous land and promote the  respect 
of  the “Vida Plena” or “El Buen Vivir” principles  on the harmony 
between nature and human beings.

The workshop participants used the LUWES approach to understand 
and evaluate different development scenarios, estimate the impact 
of  these scenarios on livelihoods and greenhouse gas emissions and 
summarize the analysis  for  use in  ongoing development planning 
activities (Dewi et al., 2011).

LUWES: Descrip� on of the main steps in 
the process
1.  An interdisciplinary team of  experts collects information and 

analyzes current and future deforestation trends, placing particular 
emphasis on understanding key sectors affecting land use change.   
In Ucayali, emphasis was given to smallholders and large scale 
agricultural expansion of  oil palm, cocoa, livestock and to road-
building – development activities that are at the center of  current 
and future major land use change in the region.

2.  LUWES requires the selection of  planning units (zones).  In the case 
of  Ucayali past land use/land cover (LU/LC) changes and related 
emissions were estimated based on the management  categories of   
the  forestry registery (Forest and Wildlife law  27308), including 

Map of planning units and area deforested by 2010 in the Ucayali 
Region.
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forest concessions and protected areas, as well as indigenous 
and private lands. Land that did not belong to any category and 
without a fully settled tenurial arrangement was categorized as 
“indeterminado”.

3.  An analysis of  past LU/LC  change and its consequences for carbon 
stocks is conducted in order to establish a historical baseline. This 
step in Ucayali was carried out using ABACUS software, a tool 
for estimating emissions, analyzing trade-offs between emissions 
and livelihoods gains (opportunity cost analysis) and developing 
scenarios for zone-specifi c policies and strategies (Harja et al., 2011).  

 4.  Future development scenarios are defi ned, based on regional 
planning documents, surveying experts in the main economic 
sectors and a negotiation process among participating stakeholders. 
In Ucayali, scenarios identifi ed include initiatives to create major 
new transportation corridors, expand palm oil area, convert 
degraded pastures to agroforestry and silvopastoral systems and 
limit deforestration through the identifi cation of  institutional  
instruments (e.g. regional conservation areas, concessions for 
conservation  that reduce the conversion process, in particular over 
the indeterminado land).

5.  Trade-offs between environment and livelihoods impacts are 
examined, under the different scenarios identifi ed in the previous 
step. 

6.  Final review and refi nement is carried out – with the participation 
of  decision-makers –  of  all the information and analysis mentioned 
above in order to identify and prioritize policies, investments and 
actions for reducing emissions. 

Table 1

Data or information needed Preparatory work
Time Series of  land-use maps Spatial overlay; land-use change 

matrix development
Planning unit and regional plan 
maps

Create unifi ed planning units 
covering study area

Agriculture, livestock and 
forest data

Prepare detailed assessment of  
current conditions

C stock and emission factors 
data from surveys & literature

Estimate C and emission fl uxes 
for each land-use system

Economic and land-use activity 
data

Estimate net present value (NPV) 
of  each land-use

Socioeconomic and 
demographic data

Estimate impacts of  population 
growth, migration and other 
factors on emissions

Governance, land tenure and 
public policy data

Given the governance and policy 
environment, estimate potential 
climate change mitigation actions

Key outcomes of the analysis
Two important outcomes of  the LUWES analytical approach 
are (1) an evaluation of  trade-offs between livelihoods and 
greenhouse gas emissions and (2) an analysis of  future 
emissions for each of  the alternative development scenarios. 

Opportunity cost analysis can tell us the livelihood benefi t to the farmer 
and the level of  emissions for any and all land-use changes (White 
and Minang, 2010). An opportunity cost curve, or cost abatement 
curve, is a visual summary of  the costs associated with forgoing 
current land use practices and helps identify the land-use changes that 
cause most emissions within a region (Figure 3). ABACUS software 
calculates the profi ts forgone of  different land use changes in terms 
of  tons of  CO2 equivalent emitted or sequestered. The measures 
can be used to identify levels of  fair compensation required within a 
payments for environmental services (PES) scheme for REDD. To 
determine the economic logic and viability of  policy initiatives, analysts 

can evaluate these costs of  avoiding emissions in the context of  
international carbon prices. Land uses with low opportunity costs have 
an economic justifi cation to be incorporated into plans for emission 
reductions, although social, cultural and food security decision criteria 
may affect policy priorities, especially in the case of  smallholders.

LUWES workshop participants created cost abatement curves for 
selected provinces within the region and for different scenarios. The 
curve shown in fi gure 3 includes all land-use change transitions with their 
opportunity costs and level of  emissions, according to each land-use 
planning unit. Along the X-axis, colored bars and labels show that most 
emissions came when forests were converted to pastures or crops in lands 
without fully settled tenure (indeterminado), in indigenous lands and on 
private lands. Along the Y-axis, the great majority of  land-use transitions 
had opportunity costs of  around $10 per ton of  CO2 emitted. While this 
analysis does not include the cost of  setting up REDD programs, it does 
suggest that there is some scope for developing incentives to promote 
alternative land uses that would reduce emissions. 

A second important outcome of  the LUWES process is the development 
of  estimates of  future emissions based on development scenarios 
identifi ed by the project participants. The process starts with an estimate 
of  historical emissions from the remote sensing-based maps past land-
use change (Figure 4). In the Coronel Portillo province of  Ucayali, half  
of  all the emissions between 2005 and 2010 occurred in the areas with 
unsettled legal status (indeterminado), followed by  private lands (predios) 
and lands in indigenous communities (comunidades nativas). These fi ndings 
suggest that successful reduction strategies will need to address problems 
related to land settlement, such as migration, land tenure and the process 
of  land titling, which often encourages forest conversion.  

Figure 4.  Propor� on of emissions by land-use planning units in Coronel 
Por� llo province (2005-2010). In Ucayali most land use changes and 
emissions occur in land with uncertain tenure (Indeterminado), followed 
by the � tled private land (Predios), indigenous lands (Comunidades 
Na� vas), forest concessions under bid (Concesiones Forestales en 
Concurso), regional conserva� on areas (Areas de Conservación Regional), 
community reserves (Reserva Comunal) and others. 

Figure 3. Cost abatement curve for land-use changes by planning unit in 
the Coronel Por� llo province.



237

Compilation of ASB Policy Briefs

4

The ASB Partnership for the Tropical 
Forest Margins is working to raise 
productivity and income of rural 
households in the humid tropics 
without increasing deforestation or 
undermining essential environmental 
services.

ASB is a consortium of over 90 
international and national-level 
partners with an ecoregional focus 
on the forest-agriculture margins in 
the humid tropics. The partners have 
established 12 benchmark sites in 
the tropical forest biome of Brazil, 
Cameroon, Indonesia, Peru, Philippines 
and Vietnam.

The ASB Policybriefs series aims to 
deliver relevant, concise reading to 
key people whose decisions will make 
a di� erence to poverty reduction and 
environmental protection in the humid 
tropics. © 2014 ASB

ASB Partnership for the Tropical 
Forest Margins,

United Nations Avenue, Gigiri
P.O. Box 30677 - 00100 Nairobi, 
Kenya
Tel. +254 20 7224000
Email: asb@cgiar.org
http://www.asb.cgiar.org

Future emissions scenarios can be projected by using the historical 
baseline of  land use changes and information on projected future 
changes (Figure 5; GOREU, 2012).  Future scenarios can emphasize:  
(1) the historical baseline or a business as usual scenario, (2) efforts 
to reduce deforestation and forest degradation (REDD), including 
restocking carbon (REDD+),  (3) the REALU approach working across 
the whole landscape or any other scenario relevant to the local context. 
The Ucayali workshop participants used these and other scenarios 
to represent distinct government policy strategies and to model the 
associated impacts on particular agricultural sectors. For example, they 
considered the effects on carbon emissions of  new oil palm plantations 
replacing pastures or replacing forests. They also modeled the impacts 
on emissions of  establishing silvopastoral systems – combinations of  
improved pastures and trees that sequester carbon and increase livestock 
productivity. Once the LUWES platform is set up as described above, 
any number of  scenarios can be evaluated for land use and development 
planning. The partners in Ucayali now have the challenge of  improving 
the input data and developing more detailed analyses for strategic sectors 
of  the economy.

Policy message: the way towards  low 
emission development
Planning for emission reductions with a landscape approach 
requires determining the potential impact of  ways to reduce land-
use based emissions from all land uses. The work in Ucayali showed 
that lands outside of  legally classifi ed forests contribute the most 
emissions and thus have the greatest potential to mitigate emissions. 

Low emission development will require improvement in current land use 
planning and governance practice spurred by (1) increased quality and 
accessibility of  spatial data and statistics about land uses in particular 
over the post-deforestation lands, (2) increased transparency and 
coherence of  land use decision making and land  governance processes 
across sectors and institutions and (3) political will to promote changes in 
land management practices across insitutions and stakeholders, including 
the private sector. 

Aknowledgement : The ASB team thanks the Gerencia de 
Desarrollo Económico, Gerencia de Recursos Naturales y Medio 
Ambiente del Gobierno Regional de Ucayali, in par cular  
Patricia  Seijas and David Moreno,  and the colleagues Sonya 
Dewi and Harja Degi and the whole LUWES team at ICRAF.

Figure 5. Projec� ons of accumulated emissions from 
land-use change under fi ve scenarios for Coronel Por� llo 
Province, Ucayali Region: (1) economic development 
(Hacia el Futuro), (2) new oil palm replacing forest 
(Palma-Bosque), (3) new oil palm replacing pastures 
(Palma-Pastos), (4) reducing emissions from all land 
uses (REALU II) and (5) broad adop� on of silvo-pastoral 
systems (Silvopastoril).
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The ASB Policy Brief Series: Re ections 
from Twenty Years of ASB Partnership

42

Key objec� ves of the ASB Policy Brief 
series:

• Realizing that the policy environment is critical to 
its mission to reduce deforestation while sustaining 
livelihoods at the humid tropics, the ASB Partnership 
has endeavored to support policy decision making 
processes by developing appropriate tools and 
methodologies and contributing to relevant 
scientifi c debate through publishing peer reviewed 
articles in high impact journals

• The ASB Policy Brief  series simplifi es the research 
products above for concise reading and distills 
lessons derived from experiences at the local and 
national levels for a broader international audience

• Since 2000, the ASB Partnership has published over 
80 policy briefs, and distributing this information 
to targeted audiences through various channels 
including the website, social media, e-newsletters, 
and in meetings and training workshops

• Due to public demand, several of  these policy 
briefs have been translated into local languages 
in the countries where ASB works to facilitate 
information fl ow within the national research 
systems and among key stakeholders.

 The ASB policy series is an incredible resource of information, analysis, and solutions on climate change issues 
affecting the tropical forest margins. The series represents the best of the natural and social science research on 
topics such as climate change adaptation and mitigation, REDD-plus issues, agriculture and climate change, climate 
and land use challenges, and socio-economic and livelihood concerns.  Every policy brief is written in language 
accessible to policy makers, whether they are negotiators in the UNFCCC or national agencies making climate and 
land use decisions.  (Tony la Viña, Philippines negotiator at the UNFCCC) 

Uptake of the ASB Policy Briefs series
• Through the years, the ASB Policy Brief  series has been successful at 

presenting ASB research which has scrutinized, challenged and shaped 
evolving theories of  change and international policy debates regarding 
natural resource management and environmental conservation.

• The ASB Policy Briefs series documents and disseminates case studies 
illustrating the effectiveness of  participatory approaches that integrate 
local knowledge with science and empower communities with decision 
making and negotiation skills.  

• In 2011, The European Union Science News Policy Alert featured 
ASB Policy Brief  17, on Emissions Embodied in Trade, in one of  its 
issues. This was among the top downloaded articles in their analysis for 
that year

• An ASB evaluation impact assessment carried out in 2005 showed that 
out of  64 major environment-related websites searched, 20 of  them 
had publicized several of  the ASB Policy Briefs. 

• Several ASB publications including its Policy briefs have been cited 
in peer reviewed journals as well as in key reports and documents 
published by policy and or donor institutions.

• A website download count that goes back to 2005 shows that the ASB 
policy briefs have been downloaded about 100,000 times.

• The briefs have been used to guide strategic thinking and decision 
making in international policy making processes, by local and national 
governments and by donors. They are also used as training materials in 
workshops and at universities.

ASB Partnership scien� sts ac� vely par� cipate in key science-policy events where they engage with policy makers and use various dissemina� on pla� orms 
to shape and infl uence relevant policy debates
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The ASB Partnership has also had a 
spotlight on Borlaug’s intensifi cation 
theory of  sparing forests by maximizing 
productivity on available agricultural 
land. The theory worked in the 1970s 
when food prices were declining 
due to high agricultural production 
but in the current environment of  
increasing energy and food cost, 
profi table agriculture may drive up 
forest destruction. They contend that 
intensifi cation maybe a necessary 
condition especially in places like Africa 
but needs to be integrated with other 
landscape elements in a multifunctional 
approach that promotes sharing and not 
just sparing. (Minang et al 2013, PB 26)

Recent ASB policy briefs have largely 
discussed and contributed to ongoing 
debates and frameworks regarding 
climate change mitigation and 
adaptation. Reporting fi ndings from the 
Reducing Emissions from All Land Uses 
(REALU) project, scientists have shown 
challenges that impede implementation 
of  the REDD mechanism including 
lack of  clear forest defi nition, leakage 
and additionality issues which can 
be curbed through an all-inclusive 
landscape approach as opposed to an 
exclusive focus on forests. (Ekadinata et 
al. 2010, PB 16)

During the last UNFCCC climate 
sessions, talks have began to warm up 
to the landscape approach initiative, 
with the fi rst Global Landscapes Forum 
being held at the margins of  the last 19th 

Conference of  the Parties. Negotiators 
were also quoted saying that a landscape 
approach is the next best alternative to 
REDD.

Research work conducted recently 
has further exposed shortfalls of  
implementing mitigation and adaptation 
strategies separately, urging for synergies 
that optimize the benefi ts of  resources 
and policies addressing the two 
critical areas in climate change action. 
(Yemefack et al 2013,  PB 39)

2. Working with 
Communi� es: 
The fi rst decade of  ASB policy briefs 
brought to the fore environmental 
challenges in the tropics and sought 
win-win response actions that did 
not leave the small-scale farm holders 
disadvantaged and impoverished. A 
major problem then was the widespread 
use of  fi re in clearing land, resulting in 
smoke hazard and associated dangers 
to both humans and the environment. 
Instead of  a complete ban on the 
use of  fi res, Scientists recommended 
“regulated fi res as legitimate cost-
effective option for smallholder farming 
practice.” (ASB 2002, PB 04). 

“ASB researchers in Southeast Asia have 
had a notable impact on understanding the 
underlying causes of forest fires that produce 
smoke pollution. A concerted research effort 
made clear policy links. Specifically, they have 
helped clarify the policy problems underlying the 

Background
The ASB policy briefs series delivers 
relevant, concise reading to people 
whose decisions will make a difference 
to poverty reduction and environmental 
protection in the humid tropics. Policy 
briefs takes the lessons learned from 
experiences at the local or national 
levels and distills them for a broader, 
international audience. 

The ASB Partnership work is 
characterized by a multi-disciplinary, 
cross-sectoral participatory approach 
in which local ecological knowledge 
is integrated with science to test the 
practicality of  established conventional 
theories and seek livelihood 
alternatives that enhance wellbeing and 
environmental conservation. (Palm et 
al, 2005)

The Partnership has developed 
methodologies, manuals, guidelines 
and tools that have been implemented 
and benefi ted governments at the local, 
national level and communities in the 
tropical forest margins. This work has 
also been published extensively in high 
impact peer reviewed journals, and 
disseminated in form of  Policy briefs 
and other channels to international 
audience. 

WHAT IS COVERED
ASB policy brief  series coverage 
can be summed up in two main 
areas:

1. Theories of change and 
change of theories: 
The ASB policy briefs have highlighted 
research that critically investigates 
legitimacy of  theories developed over 
time and have made attempts to present 
alternatives that are practical and in 
sync with realities at the local level 
(Clark et al 2011).  Simplistic theories 
have been challenged. For instance, in 
the early 1990’s, ASB research showed 
that “smallholder slash and burn 
agriculture was not as important as 
previously considered with regard to 
deforestation but rather broad scale 
commercial agriculture and cattle 
ranching.” The scientists argued that 
deforestation is a web of  complex direct 
and indirect causes and the solutions lie 
in multi-stakeholder and cross-sectoral 
approaches. (ASB 2003, PB 06; ASB 
2003 PB 05; Tomich et al 2007). 

Mugumya Xavier Nyindo, United Na� ons Framework Conven� on on Climate Change (UNFCCC) 
nego� ator from Uganda par� cipates at an ASB Partnership session held at the margins of UNFCCC 
Subsidiary Body on Science and Technological Advice (SBSTA) 
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recurring regional problem of air pollution from 
biomass burning in SE Asia, which produced 
one of the greatest environmental disasters of 
all time in 1997/98”  (ASB 2002, PB).    

In the wake of  massive deforestation, 
ASB Partnership scientists lent their 
voice to the promotion and use of  
agroforestry systems and developed 
modeling tools as guides on how 
to adapt agroforestry to a range of  
watershed contexts (ASB 2004, PB 08; 
ASB 2009, PB 09).

These earlier policy briefs also 
supported local knowledge systems, 
empowered local communities to 
negotiate and fi nd practical solutions 
to confl icts (ASB 2004,PB 07), and 
also disseminated good community 
practices to international audience, thus 
promoting opportunities for shared 
learning across continents.

Examples include the damar agroforest 
system by the Krui people found 
in Lampung Province in southwest 
Sumatra, Indonesia. The Krui system 
has been effective in providing  
‘alternatives to slash and burn’, combining 
environmental and economic functions in a single 
land use. Social cohesion, shared norms 
and a shared belief  system allowed the 
community to overturn government 
policy that threatened to shift traditional 
land ownership from the community to 
private/public ownership in a process 
that began to revolutionize land tenure 
reform policies in Indonesia. (ASB 
2001, PB 02).

In an on-going work in the Mae Chaem 
watershed in Northern Thailand, scientists 
are working with communities to develop 
and validate methods that the communities 
themselves then use to monitor their watershed 
function and environment.. Early experiences 
with monitoring suggest that they can greatly 
strengthen these communities’ positions in 
negotiations to resolve environmental problems 
with neighbouring communities and with the 
Thai Royal Forest Department. Connections 
with local environmental knowledge also 
improve scientists’ understanding of 
environmental problems and widen the range 
of local livelihood options and appropriate 
interventions considered by researchers. ASB 
2004, PB 07”.   

Survey on use of ASB briefs
(adopted from Clark et al 2005)   

Results of  a survey conducted in 2005 
show that three-quarters of  those 
responding to the survey see the ASB 
Policy Briefs as relevant (21% scored 
relevance ‘Excellent’; 51% ‘Very Good’) 
and credible (20% ‘excellent’, 54% 
‘very good’). More than a third of  the 
respondents reported using the briefs 
in their work (mean for all Briefs 35%, 
interquartile range 27-44%). 

“About one fifth of the respondents reported 
that they believed that the Briefs had influenced 
the beliefs or behaviors of key players in 
ASB’s domain. Examples given included 
debunking myths of deforestation and water 
management, legitimizing agroforestry practices 
in Cameroon, clarifying the causes of forest 
burning in Indonesia, simplifying regulations 
in Brazil, clarifying land tenure of community 
agroforesters in Indonesia, and making the 
case for including land use options in debates 
over Clean Development Mechanisms within 
the context of international climate change 
negotiations” ( Pino 2010)

What readers are saying about the ASB Policy-briefs

 Tell me if I’m running wild here, but I do think the set of briefs is actually 
remarkably coherent (as if it had been planned to be like this, rather than 
grow organically as it did) and it is  a resource for postgraduate education 
of various sorts.   Meine van Noordwijk, World Agroforestry Centre, ICRAF  
Global Science Advisor. 

 The ASB policy brief series continues to be a key teaching and training tool in 
my organization and through my consulting practice. We have used the series 
in learning environments with regional policy makers, young leaders from 
the circumpolar region, mid-career professionals, and university students of 
sustainable community development. At its broadest level, the ASB Partnership 
highlights the value of working across borders on complex – and sometimes 
contentious – issues. Learning from others’ experience helps identify solutions 
that come from beyond one’s own context. The series supports exploration of 
specific issues – like stewardship agreements – as well as broader policy ideas. 
We have found ASB 2003, PB 05 (Balancing Rainforest Conservation and 
Poverty Reduction) particularly important in our work. It supports discussion of 
tradeoffs, promotes a systems approach, and provides a tool for balancing 
objectives across scales.  Dagmar Timmer, Manager - Strategic Initiatives, 
One Earth Initiative / Principal, Resourceful Solutions Consulting, Vancouver, 
Canada.

 Policy impact was the primary aim and I think the impact of the policy briefs 
on policy discussions was well documented by the ASB external review led 
by William (Bill) C. Clark, John F. Kennedy School of Government, Harvard 
University, USA. However, another impact channel is through the use of policy 
briefs in higher education, particularly at the graduate level.  I have used ASB 
2004, PB 07 “Empowerment through Measurement”. It has been powerful tool 
of communicating to my students.  Thomas P. Tomich, UC Davis Agricultural 
Sustainability Institute (ASI), California , USA.

 All notwithstanding, the use of these policy briefs have supported 
broader advocacy initiatives targeting a wide but knowledgeable 
audience e.g. UNFCCC events, researchers, journalists, private sector 
representatives, diplomats.  Young and Quinn, ASB policy briefs 
readers.



241

Compilation of ASB Policy Briefs

4

Note: any land use conversion from one to the other was assumed to happen between 2012 to 2016
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 The ASB policy brief series has been used in courses 
at University of California (Berkeley), Southern Cross 
University (Australia), University of California (Davis), 
Lund University Sweden), Cornell University, and 
others---- Chris Barrett (Cornell University);  Robin 
Marsh (UC Berkeley, 2003);  Jerry Van Clay (Southern 
Cross, 2002).  Steve Vosti, UC Davis, California, 
USA, 2003

 The idea of producing summaries of research 
results for policy makers in Acre, Brazil came from 
ASB, inspired by the policy brief series.  Dr. Judson 
Valentim, Embrapa and former ASB/GSG Member   

 ASB has achieved sustained engagement between 
scientists and “policy shapers” over the past decade, 
including through the ASB Policybriefs series. 
Policybriefs are distributed to more than 1000 readers in 
institutions ranging from the World Bank to the Ministry 
of Environment in the Netherlands to the Ministry of 
Agriculture in Peru.(Reader from Peru - ASB policy brief 
series, 2005).
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