Forest and Agroecosystem Tradeoffs in the Humid Tropics (“Tropical Forest Margins”)

This crosscutting assessment focuses on the landscape mosaics (comprising both forests and agriculture) where global environmental problems and poverty coincide at the margins of the remaining humid tropical forests.  Deforestation often is blamed on the slash-and-burn practices of migrant smallholders, millions of whom do clear and cultivate small areas of forest by this method. However, other groups also are involved, including plantation owners, other medium- and large-scale farmers, ranchers, loggers and state-run enterprises and projects.  

Assessment domain: tropical forest margins in ecoregions mapped by the World Wide Fund for Nature (WWF) that contain benchmark sites of the Alternatives to Slash-and-Burn (ASB) Programme in the Peruvian Amazon, the Western Amazon of Brazil, an associated site in the Eastern Amazon of Brazil, the Congo Basin of Cameroon, Northern Thailand in Montane Mainland Southeast Asia, and the islands of Sumatra in Indonesia and Mindanao in the Philippines. ASB benchmark sites are areas (roughly 102-103 km2) of long-term study and engagement by ASB partners with households, communities and policymakers at various levels. Human population of the specific benchmark sites ranges from 104-105 and, comparing across sites, densities range from <20 to >170 persons km-1. All the ASB benchmark sites and corresponding WWF ecoregions are in the humid tropical broadleaf forest biome. 
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In a class by themselves as the richest terrestrial vegetation by far, conversion of these forests leads to the greatest species loss per unit area of any land cover change. 

Preliminary estimates indicate more than 500 million people live within this humid tropical forest biome; ongoing refinements based on newly released data likely will increase that figure substantially. Most are poor households directly dependent on forest resources and agriculture for their livelihoods. Other poor households suffer indirectly from waste of these resources and environmental degradation.

Key users: national and regional policymakers; rural communities; national research organizations and universities.

Assessment team 

The assessment is being conducted by the Alternatives to Slash-and-Burn (ASB) Programme, a system-wide programme of the Consultative Group on International Agricultural Research (CGIAR) that is convened by the World Agroforestry Centre (ICRAF) and governed by a Global Steering Group of 11 institutions, balanced between South and North. ASB is a global partnership of over 50 institutions around the world with a shared interest in two of the greatest challenges confronting the world today: conserving forests and reducing poverty in the humid tropics.  ASB applies an integrated natural resource management approach to analysis and action regarding tradeoffs between global environmental concerns and local rural development opportunities in the forest margins of the humid tropics.  

Coordinating lead authors
Thomas P. Tomich, World Agroforestry Centre (ICRAF), Nairobi, Kenya

Cheryl A. Palm, Earth Institute at Columbia University, New York, NY, USA

Driving forces of land use and cover change
Deforestation has no single cause but is the outcome of a complex web of factors whose mix varies greatly in time and space. Understanding the factors at work in a given situation is a crucial first step if policymakers are to introduce effective measures to curb deforestation, and to do so in ways that reduce poverty. Shifting cultivation for subsistence food production is seldom the main cause of tropical deforestation. Other forms of agricultural expansion—practiced by smallholders and large landowners alike—tend to be much more important. But the most significant determinant of all is how these land uses interact with and are affected by macroeconomic forces, access to markets and a host of other policy and institutional factors.  The timeframe for analysis of trends in land use and cover change (focusing on deforestation) differs from site to site, depending on availability of land cover data and spatial analysis capacity.  These changes in land use and land cover are, in turn, major drivers of changes in ecosystem goods and services in the tropical forest margins.  Assessment of driving forces arising from human activities, institutions, and policies is largely complete and these findings are well established. http://www.asb.cgiar.org/PDFwebdocs/PolicyBrief6.pdf 

Ecosystem services and human wellbeing, conditions and trends

Assessment topics were prioritized by participants in an ASB-MA inception meeting in March 2003, based on users’ needs and existing ASB data and capacities. These include ecosystem goods, of which food supply received particular emphasis from users; the regulating services carbon storage, water supply, and soil nutrient supply; and biological diversity. Specific assessment questions have been developed further through stakeholder consultations that have been completed in Brazil, Indonesia, and Cameroon and that are nearly complete in Peru and Thailand. Based on the questions arising from user consultations, the assessment team will synthesize evidence on indicators of ecosystem health and human wellbeing for the ASB benchmark sites and endeavor to place these results within the broader context of relevant scientific evidence.  

Because the assessment of conditions and trends is ongoing, the following summary of preliminary findings on specific conditions and trends are established (for ASB sites) but not yet complete (regarding synthesis of other scientific results). 

Food and other provisioning services. Relative importance to local livelihoods of the food, timber, fodder, and other goods produced in mosaics of land uses at the forests margins differs dramatically among sites in South America, Central Africa, and SE Asia.  Analysis of yields of the main products from representative land uses and the profitability of those land use alternatives are complete for ASB benchmark sites in five countries spanning the humid tropics. Work is underway to scale up these results to assess the relative importance of the tropical forest margins as suppliers of these key goods to regional and national economies and to international markets      

Water. There are tradeoffs between total water supply and the seasonal pattern of river flows (including flooding risks) because forests use more water than other types of vegetation in the humid tropics.  It is important to disentangle watershed issues when considering how land use change affects them. Mistakes arise when people lump together issues such as erosion, sedimentation, flooding and dry-season water supply, assuming that deforestation must necessarily be bad for all of them.  It also is dangerous to extrapolate from local experience, both to other locations and to larger scales. Such casual extrapolations are a major reason why the public debate about watersheds remains confused.  Fortunately, new tools and datasets exist that can eliminate some of the uncertainty about cause and effect at meaningful scales for policymakers.  ASB partners have employed a nested set of models (from sub-catchment to basin to pantropic scales) to apply the best available data and tools to assessment of these relationships; final results are in preparation and will be submitted for review. http://www.asb.cgiar.org/BNPP/phase2/bnpp_phase2_general.htm 

Carbon stocks and biological diversity. No forest-derived land use can match the carbon storage or biological diversity of natural forests, but the agricultural uses that follow forest conversion differ significantly regarding these ecosystem services. ASB indicators have been validated and employed at the ASB benchmark sites and used successfully to assess the degree of tradeoffs between certain global environmental objectives (carbon storage and biological diversity) served by tropical forest conservation and national and local objectives (including agronomic sustainability, profitability, employment, and food security, among others), often involving conversion of natural forest to other uses, and the scope for policy to effectively, efficiently, and equitably manage these tradeoffs. The rubber agroforests of Sumatra and cocoa agroforests in Cameroon are examples of systems with levels of biodiversity far higher than those in monocrop tree plantations or annual cropping systems, though not as high as natural forests. These agroforests also store substantial levels of carbon relative to the other system, yet less than half that of natural forest.  In contrast, the pasture-livestock systems that dominate land-use in deforested areas in the Brazilian Amazon have much starker tradeoffs, providing attractive opportunities for smallholders but large losses of carbon and biodiversity.  http://www.asb.cgiar.org/publications.shtm#WGReports 

Tradeoffs between ecosystem services and human wellbeing: Striking an equitable balance between the legitimate interests of development and equally legitimate global concerns over the environmental consequences of tropical deforestation is difficult. ASB has developed a tool, called the ASB Matrix, for assessing these tradeoffs, and has applied it at 5 benchmark sites. Poverty reduction in most of the tropics depends on finding ways to raise productivity of labor and land through intensification of smallholder production systems. Although there may be opportunities to alleviate poverty while conserving tropical rainforests, it is naïve to expect that productivity increases necessarily slow forest conversion or improve the environment.  http://www.asb.cgiar.org//PDFwebdocs/Policybrief5..pdf
Responses 

The challenge of ASB, and of this assessment, is to identify innovative technologies, institutions, and policies that can reconcile two great issues of our time: tropical forest conservation and poverty reduction.  The assessment will focus on responses aimed at balancing these tradeoffs between ecosystem services and human wellbeing that characterize the tropical forest margins, including land and tree tenure reform http://www.asb.cgiar.org/PDFwebdocs/PolicyBrief2.pdf, incentive schemes for environmental services that target benefits to the rural poor, such as environmental services payments http://www.worldagroforestrycentre.org/sea/Networks/RUPES, negotiation support systems to better link science with social and political processes, thereby accelerating learning and discovery of workable options http://www.consecol.org/vol5/iss2/art21 , and landscape restoration http://www.unep-wcmc.org/forest/restoration/globalpartnership/ to revive habitats and restore ecosystem functions while reducing poverty by creating valuable assets for the rural poor. This work will follow on the assessment of conditions and trends and likely will continue into 2005.  

Scenarios capacity building

ASB partners have limited experience with participatory formulation and use of scenarios. To fill this gap, a workshop is planned in November 2004 to train ASB facilitators.  Planned follow up to the workshop includes local and national scenarios activities at ASB sites and a ‘virtual’ on-line event to compare results and distill lessons learned in early 2005.    

Assessment timeframe

Pilot assessment: 2003  /  Main assessment: 2004  / Review and outreach: 2005 

Key references
· http://www.asb.cgiar.org  This website includes ASB Policybriefs, technical reports, country synthesis reports and a searchable database of over 500 ASB publications.
· http://www.asb.cgiar.org/ma/asb-ma_statusreport_pilotphase_final.doc ASB-MA Status Report on completion of ASB-MA Pilot Phase (2003)  

· CA Palm, SA Vosti, PA Sanchez, and PJ Ericksen (Eds.) Slash and Burn: The Search for Alternatives.  Columbia University Press (in press). http://www.asb.cgiar.org/PDFwebdocs/Slash_and_Burn.pdf 

· TP Tomich, DE Thomas, and M van Noordwijk (Eds.) Environmental Services and Land Use Change: Bridging the Gap between Policy and Research in Southeast Asia. Elsevier Science (in press).  http://www.asb.cgiar.org/PDFwebdocs/Environmental_Services.pdf 

Contact 

Thomas P. Tomich, Principal Economist and Global Coordinator 
Alternatives to Slash-and-Burn Programme (ASB) c/o World Agroforestry Centre (ICRAF) 

PO Box 30677, 00100 GPO, Nairobi, Kenya. email: t.tomich@cgiar.org  /  Tel: +254 (020) 524139  /  Fax: +254 020 524001
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Attachment

Coordinates of ASB benchmark sites

	ASB benchmark site
	Latitude
	Longitude

	Brazil (Theobroma, Rondonia)
	10.0 S
	61.5 W

	Brazil (Pedro Peixoto 1, Acre)
	9.0 S
	66.0 W

	Brazil (Pedro Peixoto 2, Acre)
	10.0 S
	67.0 W

	Brazil (Eastern Amazonia, Para)
	1.1 S
	47.6 W

	Peru (Yurimaguas)
	5.0 S
	76.0 W

	Peru (Ucayali)
	8.0 S
	74.0 W

	Cameroon (Yaounde)
	4.0 N
	11.0 E

	Cameroon (Mbalmayo)
	3.0 N
	11.0 E

	Cameroon (Elbolowa-Ambam)
	2.0 N
	11.0 E

	Indonesia (Jambi, Sumatra)
	1.0 S
	101.5 E

	Indonesia (Lampung, Sumatra)
	4.0 S
	104.5 E

	Phillipines (Mindanao)
	8.0 N
	124.0 E

	Thailand (Mae Chaem)
	18.0 N
	98.0 E








