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Abstract

Smallholder rubber agroforestry is an economically and ecologically important agroforestry
system in Jambi province, Sumatra, Indonesia. It contributes to rubber production nationally
and is the main source of income for farmers with land of less than 5 hectare. The rubber
agroforests act as buffer zones for national parks and help maintain local biodiversity, earning
them the name ‘jungle rubber’. Farmers cultivating these agroforests usually have lower
financial profitability compared to those cultivating monoculture rubber and oil palm. The
main reasons for this are the older ages of the agroforests, which causes low quantities of
rubber latex, and the low quality of the rubber slabs owing to unsound harvest and post-
harvest procedures. In addition, the marketing system in Jambi’s villages depends on local
traders, called toke, who mostly are not transparent about the real value of dry rubber content
and the market price.

Our hypothesis was that by providing incentives to ‘jungle rubber’ farmers they would be
willing to conserve their rubber-tree gardens, delay or obviating their conversion to other land
uses that provide less environmental services, such as monoculture rubber and oil palm.

This report describes the different procedures employed in harvesting, post-harvesting and
marketing in traditional and improved production systems. It highlights changes in the ratio of
revenue and costs that were borne by farmers, through the deployment of technical
innovations and collective action.

Our results showed that improving rubber quality could increase farmers’ incomes from
agroforestry systems when the dry rubber content (DRC) of their rubber slabs was more than
70% and they sold to agents who could transparently advise on the DRC and fairly determine
the price according to the DRC level. When the DRC was lower than 70% and the price at
minimum or average levels, selling rubber to toke was more profitable compared to selling
direct to the factory.

The activities that improved the rubber quality, which were coordinated by the World
Agroforestry Centre and partners, also increased farmers’ knowledge and skills. These
included practical skills to enhance their livelihoods as well as the capability to organize
collective action, which, in the end was able to increase the efficiency of their smallholding
rubber businesses. Moreover, neighbouring villages considered these activities useful and
profitable, indicating a potential for expansion.

Raising awareness about the ecological importance of rubber agroforestry was constantly
needed in this area since there was no formal agreement that only farmers practising ‘jungle
rubber’ agroforestry could enjoy access to innovative technologies and sell direct to factories.
From the perspective of an environmental friendly rubber business, it is essential for rubber
industries to recognise the environmental and economic value of rubber slabs coming from
jungle rubber so that farmers are encouraged to maintain this ecosystem.

Keywords

rubber agroforestry, improving rubber quality, financial and social benefit analysis
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1. Introduction

Rubber agroforestry is a multistrata system of rubber-tree gardens practised traditionally by
the communities of Muara Bungo district, Jambi province, Sumatra, Indonesia. A multistrata
rubber garden forms a secondary forest with multiple functions (Michon et al. 2007).
Economically, these latex-producing, smallholding rubber-gardens have contributed
significantly to the income of the Bungo communities and, in particular, to that of Lubuk
Beringin, the sub-village that was the site of this study. These gardens also have provided
local fruits and medicines for self-consumption and sale. Ecologically, the ecosystems of
rubber agroforests have provided services that benefit human wellbeing (MA 2005), such as
watershed protection, biodiversity conservation and carbon sequestration. Ecosystem services
provided by rubber agroforests benefit both local communities and external beneficiaries, for
example, people living downstream of the watershed who have access to clean water filtered
by the ecosystem. In addition, the ability of this ecosystem to protect biodiversity and
sequester carbon contributes to beneficiaries on a planetary scale.

In this decade, the conversion of rubber agroforests to monoculture rubber and oil palm
plantations has increased. The reasons for this are that 1) local communities have less
opportunity to expand their rubber gardens extensively into forests since the forests have also
been depleted; and 2) rubber agroforestry produces less latex compared to monoculture
plantations. The latex production of rubber agroforests is typically about one-third that of
intensive monoculture plantations and has been harvested using traditional methods. This
places rubber agroforests under threat of extinction because they are not economically
attractive to farmers (Budidarsono et al. 2010). Loss of such ecosystems will threaten both the
current environmental services and the intactness of neighbouring national parks since the
gardens play an important role as a buffer zone and wildlife corridor for the parks (Ekadinata
et al. 2010).

Farmers of rubber agroforests are likely to preserve their current system if they enjoy
improved profitability compared to monoculture plantations. The low productivity and low
quality of the agroforests’ latex are two problems that cause low incomes from this system.
The low productivity is a result of the old age of about 90% of the gardens and the selection
of inferior seedlings (Akiefnawati et al. 2010). The low quality is an outcome of traditional
methods used during harvest and post-harvest treatment to create thick slabs of rubber latex.
The farmers usually immersed the rubber in stagnant water or in a river and added tapping
bark or battery acid, TSP fertiliser and other compounds into the latex. They assumed that the
price for their latex was directly related to weight rather than quality. Therefore, the farmers
tried many ways to add to the latex slabs’ weight.

In addition, the harvesting procedure was poor. The farmers used conventional harvesting
tools, such as rubber-tree branches as tapping pipes and coconut shells as cisterns. The post-
harvest procedure was also found to be unsound. Farmers used improper coagulants, such as
thin vinegar solution, battery acid, TSP fertilizer and floor cleaners. They transported the
harvest from their gardens to their villages along the river and sold their products immediately
to the toke. These local collectors usually offered the farmers a low price because of the low
quality of the unprocessed, wet rubber. Then the toke would cut the price by a further 10%
from the total rubber weight to compensate for water shrinkage, making the amount received
by the farmers even lower. The toke mostly determined the price subjectively. The price was
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not based on the dry rubber content (DRC) as an indicator of rubber quality, since most of the
farmers did not know the DRC either. The toke tested the DRC by trampling on the slabs.

Support for farmers to improve the quality of their rubber harvest is essential to increase their
financial profitability, which, ultimately, will provide sufficient incentive for them to
conserve their rubber agroforestry systems.

The World Agroforestry Centre carried out its research in partnership with local non-
government organizations WARSI and Gita Buana, supported by Bridgestone Corporation
Japan, to encourage the continued existence of rubber agroforestry in Bungo owing to its
economic and ecological importance. The collaborative activities from April 2010 to March
2011 involved training in better harvest and post-harvest treatments and testing selling
directly to the rubber-processing factory, in this case, Bridgestone Corporation.

This report describes the different procedures used in harvesting, post-harvesting and
marketing in both traditional and improved rubber quality production systems. It highlights
the ratio of revenue and costs borne by the farmers in both systems and the social implications
of innovation and collective action.



2. Methods

The World Agroforestry Centre team organized a series of focus group discussions with the
villagers of Lubuk Beringin to discuss their farms’ financial profitability from improving
rubber quality and the social implications of such incentives. The team also held focus groups
in Senamat Ulu sub-village, where people were not familiar with any practices to improve
their rubber quality. The purpose of this observation was to check if communities of
neighbouring villages gained any benefit from the activities that we conducted in Lubuk
Beringin.

2.1 Smallholder rubber production in Bungo

Rubber is the main commodity in Bungo district that is mostly cultivated by smallholder
farmers owning land less than 5 ha. The overall productivity of smallholder rubber in Bungo
is relatively low, with average annual productivity of 725 kg/ha/year (Akiefnawati et al.
2010), compared to Sulawesi and Java, where productivity is more than 1000 kg/ha/year
(Sopian 2008).

Farmers planted about 300 rubber trees per hectare, at a planting distance of 4 m x 4 m, mixed
with other trees such as petai, duku, durian, jackfruit and bedaro. All rubber gardens were old
(between 20 and 81 years) and seedlings came from local rubber species. The rubber garden
pattern was a simple rubber agroforest consisting of rubber, fruit and wood trees such as
jelutung (Dyera spp).

Initial production of rubber was up to 10 kg/ha/day with production reaching its maximum at
15-20 years, that is, 15 kg/ha/day. Production decreased after the plantation age was more
than 20 years, that is, to 8 kg/ha/day. The marketing channel in Lubuk Beringin and
surroundings was via local traders called toke. These toke usually provided informal financial
services for farmers. They lent money for daily and household needs and were repaid after the
farmers sold their rubber. A strong social relationship existed between the farmers and the
toke.

Other marketing channels were mid-level toke (from other villages or districts) and direct
selling to a bi-weekly rubber auctioneer. Each marketing channel had its own benefits and
costs for the farmers, as discussed by Akiefnawati et al. (2010). For example, selling to the
rubber auctioneer was more transparent so the farmers might receive better prices and would
not be trapped in debt dependence to toke. However, farmers had to queue 23 days for the
auction and payment. In addition, there was no social interaction with this formal institution.

2.2 Measuring the effect of improving rubber quality

The economic effect of improved rubber quality is expressed by two indicators: 1) increased
DRC; and 2) increased cash income received by farmers. The increase in cash income was
calculated by comparing the profit from traditional practices to the profit from improved
rubber quality sold through toke and to the factory. The profit was calculated based on the
ratio between profit gained through the traditional system via the toke and that from the
improved rubber quality practices sold to toke and factory. The profit was calculated by
measuring the difference between revenue from selling rubber slabs and operating expenses,



that is, cost of 1) inputs: seedling, fertilizer and chemicals, labour from planting up to
harvesting and post-harvesting; 2) additional harvesting and post-harvesting materials; 3)
transportation'. We assumed that the costs of inputs for both traditional and improved rubber
quality practices were similar. Innovations were made only during the harvesting and post-
harvesting processes and channelling the rubber slab. The formulation of such change in

profits is:
% Piroi = Pirqi - Prr”
% Pirqi = Changes in profit of improved rubber quality
Prr = Profit in traditional practice via toke
Proi = Profit in improved rubber quality practice
i = Selling via toke or directly to factory

The calculation does not include depreciation, investment and change in inventory value, and
in-kind income or family living expenses, including income from other agroforestry products.
It also excludes owner withdrawals for unpaid labour and management.

! Budidarsono et al. (2010) provides more information about the profitability of smallholder rubber agroforestry.
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3. Results

3.1 The financial profitability of improved rubber quality

The field survey showed that the most significant innovations to improve rubber quality were
deployed during harvest, post-harvesting and marketing. Besides an improved technique in
tapping the rubber, the farmers also changed some of the harvesting tools: 1) small plastic
pipes were used to drain the latex from the bark, instead of branches or leaves; and 2) plastic
bowls were used to collect the latex instead of coconut shells. During post-harvest, farmers
used a special acid as latex coagulant, called cuka getah gentong, instead of battery acid,
fertilizers or floor cleaners. Farmers did not immerse their rubber slabs in water but put the
rubber slabs under their elevated huts to maintain the full dry content of the rubber. They also
used wooden moulds to form the slabs into regular forms and handled their latex carefully to
reduce spill.

The focus group participants also mentioned some changes in the establishment and
maintenance of their gardens, although these were not generally applied. For example, some
of the farmers who improved their rubber quality rejuvenated their garden with superior
rubber clone seedlings (that is, type PB 260), which can produce about three times more latex
than from unselected rubber seedlings (Wibawa et al. 2008). For maintenance, the farmers
mentioned that they applied chemical herbicides and fertilizers and fenced their gardens.
Some farmers also used some chemicals to catalyse and increase latex production.

Farmers with improved rubber quality had more options for selling their rubber slabs. The
new option was to send directly to rubber-processing factories in Muara Bungo and other
places in Sumatra, such as Medan. Findings from the field showed that farmers gained higher
prices when they sold their rubber slabs to the factories directly. The direct-sale price ranged
IDR 24 200-37 000 (USD 2.85-4.35%) per kilogram, which was about 60% higher than
selling to a toke. The weight of rubber slabs sold to factories was deduced by the real value of
DRC as measured in the laboratory. The weight reduction can vary 52—73%". In addition, the
payment from the factory was reduced by another 5% for tax. The most important cost
component of selling to a factory was the transportation cost. In this case, farmers in Lubuk
Beringin organized transportation collectively through their farmers’ group. Each farmer paid
about IDR 1300 per kilogram of slab. This was cheaper than the price in other villages, that
is, more than IDR 1500 per kilogram.

2USD 1 =1DR 8500
3 The weight of a rubber slab produced using traditional practices is reduced by 10% when it is sold to a toke. For
improved rubber quality sold to a toke, the weight of the slab is reduced by 8%, regardless of its DRC.
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Table 1. Comparing practices of traditional and improved rubber quality

Variables Traditional Improved rubber quality Note
via toke via toke via factory

DRC (%)

Minimal 45% 52% 52%

Average 50% 57% 61%

Maximal 55% 62% 73%

Component of revenue from rubber production 2010/2011 (IDR/hectare/year)*

Price of rubber slab (IDR/kg)

14 000 (1.65)

24200 (2.85)

17 500 (2.06)

29060 (3.42)

Minimal 14 000 (1.65)
Average 15000 (1.76)
Maximal 16 000 (1.88)

21000 (2.47)

37000 (4.35)

Production of rubber slab (kg/hectare/year)®

Young rubber 3900 3510 2044 (52%)
2367 (61%)
2836 (73%)
Old rubber 7800 7020 4088 (52%)
4734 (61%)

5671 (73%)

Selling to toke, all weights
are reduced by 8%
(improved quality practice)
and 10% (traditional
practice) regardless of the
DRC.

Selling to factory, DRC (in
brackets) measured in
laboratory using about

0.5 kg of slab

Component of cost for harvest, post-harvest and marketing (IDR/hectare/year) *

Draining latex from the bark - 3000 3000 Using small plastic pipes
(0.35) (0.35) instead of leaves and
branches
Collecting latex 20 000 350 000 350 000 Using plastic bowls instead
(2.35) (41.18) (41.18) of coconut shells
Coagulating latex to slab - 144 000 144 000 Using proper coagulant
(16.94) (16.94)
Forming latex into regular slab - 40 000 (4.71) 40 000 Using wooden board instead
4.71) of burying in soil
Transportation for marketing - - 5070 000 Collectively through
(596.47) farmers’ groups

Note:
' The USD price is in brackets

The weight of a rubber slab sold to toke is reduced by 10% under the traditional practice and 8% under the improved rubber

quality practice. At the factory, the payment is determined by the dry weight of the rubber, with DRC tested in the laboratory

These innovations directly contributed to farmers’ revenue and operating expenses. Table 2

and Table 3 describe the changes in DRC and profit of improved rubber quality practice for

each marketing channel compared to traditional practices via toke. When farmers sell their

improved quality rubber to toke, the weight of their rubber slab is reduced owing to higher
DRC (about 10%) then further reduced by 8% without considering the real value of the DRC
of the product, which differs from the practice in the factory. There, the weight is determined

by the real value of DRC as measured in the laboratory. However, this is compensated by the

higher price received by the farmers.

The results show that for low DRC, that is, 52—-62%, the additional profit received by farmers
made almost no difference to selling to toke or the factory. Moreover, selling to toke was

more beneficial at almost all price levels. Selling to the factory at a low price will even cause

some negative profitability when the price is only at minimum or average levels. Farmers gain



relatively significant changes in profit by selling to the factory if they produce rubber with a
high quality, that is, DRC of 73%. This has the most effect on increasing their income (48—
66% at the maximum price with increased DRC of about 32%).

Table 2. Changes in DRC and profit through improving rubber quality for young rubber

Variables Improved rubber Improved rubber quality to factory

quality via toke
DRC 52-62% 52% 61% 73%
Changes in DRC 13-14% 16% 21% 32%

Changes in profit

Minimum price -11% -19% -1% 25%
Average price 7% -4% 8% 51%
Maximum price 23% 21% 17% 48%

Note: negative profitability is underlined

Table 3. Changes in DRC and profit through improving rubber quality for old rubber

Variables Improved rubber Improved rubber quality to factory

quality via toke
DRC 52-62% 52% 61% 73%
Changes in DRC 13-14% 16% 21% 32%

Changes in profit

Minimum price -9% -24% -3% 19%
Average price 7% -11% -13% 36%
Maximum price 20% 16% 13% 66%

Note: negative profitability is underlined

3.2 Social implications of information dissemination and innovation testing

The discussions with villagers in Lubuk Beringin and Senamat Ulu revealed that the training
in, and introduction of, innovations to improve rubber quality had some positive implications
for the communities. The villagers perceived that the most signification implication was the
increase and diffusion of information about improving rubber quality (confirmed by villagers
in both Lubuk Beringin and Senamat Ulu). Although people from Senamat Ulu did not
receive direct training from the World Agroforestry Centre and Bridgestone, they did receive
the information from farmers in Lubuk Beringin. However, the application of the information
in Senamat Ulu was low, while not all farmers in Lubuk Beringin completely practised the
innovations. The changes are shown in Table 4.



Table 4. Implications of improved rubber quality training and testing in Lubuk Beringin and Senamat

Ulu
Type of information and capability Farmers improving Traditional farmers in
rubber quality in Lubuk Senamat Ulu
Beringin
Improving rubber quality
Rejuvenating using superior seedlings ++ oo
Tapping rubber following correct procedures ++ +o
Processing latex to slab, including using proper ++ +o
chemicals
Drying rubber slab ++ +o0
Storing rubber slab ++ +o
Transporting slab following correct procedures ++ 00
Organization capability
Bookkeeping ++ ++
Managing financial reports in farmers’ group ++ ++
transparently
Organizing farmers’ groups ++ ++
Networking ++ fele)
Solving problems and conflicts ++ ++
Knowing about green rubber concept ++ oo

Note: ++ : information existing and applied; +o : information existing but not yet applied; oo : no information and no application

The discussions in the two villages revealed that farmers outside Lubuk Beringin were willing
to be trained in improving rubber quality, as was conducted in Lubuk Beringin. The Lubuk
Beringin villagers expected more capacity building in other income sectors, such as
enhancing paddy field productivity and family budget planning, to improve their financial
management literacy. In addition, the Senamat Ulu villagers were willing to learn about the
development of some local institutions in Lubuk Beringin, such as the women’s cooperatives.

The improved rubber quality activities in Lubuk Beringin resulted in a new collective action
to organize money for transporting rubber to the factory. A farmers’ group called Agro Pores
was formed for this purpose. The members of Agro Pores have written rules agreed among
members. Members who disobey the rules are expelled from the membership. This local
institution has been proven to reduce transaction costs, thus enhancing farmers’ income. For
example, they managed to reduce the transportation cost by 15% compared to other villages
and collect the slabs from members to despatch them more efficiently. Above all, it improved
the community’s skills in managing an organization and strengthened their social
relationships.



4. Discussion and conclusion

From the results of this study, we conclude that opportunities to conserve rubber agroforestry
in Lubuk Beringin, Jambi province, still exist. Our results showed that improving rubber
quality can increase farmers’ incomes from agroforestry systems when the DRC of their
rubber was more than 70% and they sold to agents that could transparently advise on the DRC
and fairly determine the price according to the DRC level. When the DRC was lower than
70% at minimum and average price levels, selling rubber to a factory was less profitable
compared to selling to toke. Our focus group discussions with the communities revealed that
the activities employed to improve rubber quality could increase their knowledge and skills,
including practical skills to improve their livelihoods and their ability to organize collectively,
which, ultimately, could increase the efficiency of their smallholding rubber businesses.

The innovations were provided to farmers of rubber agroforests in Lubuk Beringin without
any written contracts emphasizing that the innovations were a reward for their practices that
maintained environmental services. There is a risk that these farmers will convert their
agroforestry systems to monoculture to enhance their profitability. Therefore, raising
awareness about the ecological importance of rubber agroforestry is needed in this area. If
rubber industries consider environmentally friendly practices as sound business practices,
then it is essential for the industry to recognize the value of rubber slabs coming from ‘jungle
rubber’ so farmers are encouraged to maintain this ecosystem.






References

Akiefnawati R, Ayat A, Alira D, Suyitno, Joshi L. 2010. Enhancing rubber production in
communities around a village forest in Bungo district, Jambi province. In: Leimona
B, Joshi L, eds. Eco-certified natural rubber from sustainable rubber agroforestry in
Sumatra, Indonesia. Bogor, Indonesia: World Agroforestry Centre (ICRAF)
Southeast Asia Program.

Budidarsono S, Joshi L, Wibawa G. 2010. A profitability assessment of smallholder rubber
agroforestry systems in Jambi, Sumatra, Indonesia. In: Leimona B, Joshi L, eds. Eco-
certified natural rubber from sustainable rubber agroforestry in Sumatra, Indonesia.
Bogor, Indonesia: World Agroforestry Centre (ICRAF) Southeast Asia Program.

Ekadinata A, Zulkarnain MT, Widayati A. 2010. Agroforestry area under threats: dynamics
and trajectories of rubber agroforest in Bungo district, Jambi. In: Leimona B, Joshi L,
eds. Eco-certified natural rubber from sustainable rubber agroforestry in Sumatra,
Indonesia. Bogor, Indonesia: World Agroforestry Centre (ICRAF) Southeast Asia
Program.

[MA] Millennium Ecosystem Assessment. 2005. Ecosystems and human well-being. Vol. 1—
5. Washington DC: Island Press.

Michon G, De Foresta H, Levang P, Verdeaux F. 2007. Domestic forests: a new paradigm for
integrating local communities’ forestry into tropical forest science. Ecology and
Society 12 (2).

Sopian T. 2008. Produksi tanaman karet (Hevea brasiliensis) di daerah bercurah hujan tinggi
di Kabupaten Bogor (Productivity of rubber (Hevea brasiliensis) in a high rainfall
area of Bogor district). Invasi Online 10(XX). Available from
http://io.ppijepang.org/v2/index.php?option=com_k2&view=item&id=266:produksi-
tanaman-karet-hevea-brasiliensis-di-daerah-bercurah-hujan-tinggi-di-kabupaten-
bogor.

Wibawa G, Joshi L, van Noordwijk M, Penot E. 2008. Rubber-based agroforestry systems:
options for smallholders. Paper presented at International Symposium of Land Use
after Tsunami: Supporting Education, Research and Development in the Aceh
Region, 4-6 November, Banda Aceh, Aceh, Indonesia.

-11 -






WORKING PAPERS IN THIS SERIES

2005

1.  Agroforestry in the drylands of eastern Africa: a call to action

2. Biodiversity conservation through agroforestry: managing tree species diversity
within a network of community-based, nongovernmental, governmental and
research organizations in western Kenya.

3. Invasion of prosopis juliflora and local livelihoods: Case study from the Lake
Baringo area of Kenya

4, Leadership for change in farmers organizations: Training report: Ridar Hotel,
Kampala, 29th March to 2nd April 2005.

5. Domestication des espéces agroforestieres au Sahel : situation actuelle et
perspectives

6. Relevé des données de biodiversité ligneuse: Manuel du projet biodiversité des
parcs agroforestiers au Sahel

7. Improved land management in the Lake Victoria Basin: TransVic Project’s draft
report.

8. Livelihood capital, strategies and outcomes in the Taita hills of Kenya

9. Les especes ligneuses et leurs usages: Les préférences des paysans dans le
Cercle de Ségou, au Mali

10. La biodiversité des espéces ligneuses: Diversité arborée et unités de gestion du
terroir dans le Cercle de Ségou, au Mali

2006

11. Bird diversity and land use on the slopes of Mt. Kilimanjaro and the adjacent plains,
Tanzania

12. Water, women and local social organization in the Western Kenya Highlands
13. Highlights of ongoing research of the World Agroforestry Centre in Indonesia

14. Prospects of adoption of tree-based systems in a rural landscape and its likely
impacts on carbon stocks and farmers’ welfare: The FALLOW Model Application in
Muara Sungkai, Lampung, Sumatra, in a ‘Clean Development Mechanism’ context

15. Equipping integrated natural resource managers for healthy Agroforestry
landscapes.

17. Agro-biodiversity and CGIAR tree and forest science: approaches and examples
from Sumatra.

18. Improving land management in eastern and southern Africa: A review of policies.
19. Farm and household economic study of Kecamatan Nanggung, Kabupaten Bogor,
Indonesia: A socio-economic base line study of Agroforestry innovations and

livelihood enhancement.

20. Lessons from eastern Africa’s unsustainable charcoal business.

21. Evolution of RELMA's approaches to land management: Lessons from two
decades of research and development in eastern and southern Africa

22. Participatory watershed management: Lessons from RELMA'’s work with farmers in
eastern Africa.



23. Strengthening farmers’ organizations: The experience of RELMA and ULAMP.
24. Promoting rainwater harvesting in eastern and southern Africa.
25. The role of livestock in integrated land management.

26. Status of carbon sequestration projects in Africa: Potential benefits and challenges
to scaling up. Social and Environmental Trade-Offs in Tree Species Selection: A
Methodology for Identifying Niche Incompatibilities in Agroforestry [Appears as AHI
Working Paper no. 9]

28. Managing tradeoffs in agroforestry: From conflict to collaboration in natural
resource management. [Appears as AHI Working Paper no. 10]

29. Essai d'analyse de la prise en compte des systemes agroforestiers pa les
legislations forestieres au Sahel: Cas du Burkina Faso, du Mali, du Niger et du
Senegal.

30. Etat de la recherche agroforestiere au Rwanda etude bibliographique, période
1987-2003

2007

31. Science and technological innovations for improving soil fertility and management
in Africa: A report for NEPAD’s Science and Technology Forum.

32. Compensation and rewards for environmental services.

33. Latin American regional workshop report compensation.

34. Asia regional workshop on compensation ecosystem services.

35. Report of African regional workshop on compensation ecosystem services.

36. Exploring the inter-linkages among and between compensation and rewards for
ecosystem services CRES and human well-being

37. Criteria and indicators for environmental service compensation and reward
mechanisms: realistic, voluntary, conditional and pro-poor

38. The conditions for effective mechanisms of compensation and rewards for
environmental services.

39. Organization and governance for fostering Pro-Poor Compensation for
Environmental Services.

40. How important are different types of compensation and reward mechanisms
shaping poverty and ecosystem services across Africa, Asia & Latin America over
the Next two decades?

41. Risk mitigation in contract farming: The case of poultry, cotton, woodfuel and
cereals in East Africa.

42. The RELMA savings and credit experiences: Sowing the seed of sustainability

43. Yatich J., Policy and institutional context for NRM in Kenya: Challenges and
opportunities for Landcare.

44. Nina-Nina Adoung Nasional di So! Field test of rapid land tenure assessment
(RATA) in the Batang Toru Watershed, North Sumatera.

45, Is Hutan Tanaman Rakyat a new paradigm in community based tree planting in
Indonesia?

46. Socio-Economic aspects of brackish water aquaculture (Tambak) production in
Nanggroe Aceh Darrusalam.

47. Farmer livelihoods in the humid forest and moist savannah zones of Cameroon.

48. Domestication, genre et vulnérabilité : Participation des femmes, des Jeunes et des

catégories les plus pauvres a la domestication des arbres agroforestiers au
Cameroun.



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.
65.
66.

67.

68.
69.
69.

70.

71.

72.

73.

Land tenure and management in the districts around Mt Elgon: An assessment
presented to the Mt Elgon ecosystem conservation programme.

The production and marketing of leaf meal from fodder shrubs in Tanga, Tanzania:
A pro-poor enterprise for improving livestock productivity.

Buyers Perspective on Environmental Services (ES) and Commoditization as an
approach to liberate ES markets in the Philippines.

Towards Towards community-driven conservation in southwest China: Reconciling
state and local perceptions.

Biofuels in China: An Analysis of the Opportunities and Challenges of Jatropha
curcas in Southwest China.

Jatropha curcas biodiesel production in Kenya: Economics and potential value
chain development for smallholder farmers

Livelihoods and Forest Resources in Aceh and Nias for a Sustainable Forest
Resource Management and Economic Progress

Agroforestry on the interface of Orangutan Conservation and Sustainable
Livelihoods in Batang Toru, North Sumatra.

Assessing Hydrological Situation of Kapuas Hulu Basin, Kapuas Hulu Regency,
West Kalimantan.

Assessing the Hydrological Situation of Talau Watershed, Belu Regency, East
Nusa Tenggara.

Kajian Kondisi Hidrologis DAS Talau, Kabupaten Belu, Nusa Tenggara Timur.

Kajian Kondisi Hidrologis DAS Kapuas Hulu, Kabupaten Kapuas Hulu, Kalimantan
Barat.

Lessons learned from community capacity building activities to support agroforest
as sustainable economic alternatives in Batang Toru orang utan habitat
conservation program (Martini, Endri et al.)

Mainstreaming Climate Change in the Philippines.

A Conjoint Analysis of Farmer Preferences for Community Forestry Contracts in the
Sumber Jaya Watershed, Indonesia.

The highlands: a shared water tower in a changing climate and changing Asia
Eco-Certification: Can It Deliver Conservation and Development in the Tropics.

Designing ecological and biodiversity sampling strategies. Towards mainstreaming
climate change in grassland management.

Towards mainstreaming climate change in grassland management policies and
practices on the Tibetan Plateau

An Assessment of the Potential for Carbon Finance in Rangelands

ECA Trade-offs Among Ecosystem Services in the Lake Victoria Basin.

The last remnants of mega biodiversity in West Java and Banten: an in-depth
exploration of RaTA (Rapid Land Tenure Assessment) in Mount Halimun-Salak
National Park Indonesia

Le business plan d'une petite entreprise rurale de production et de
commercialisation des plants des arbres locaux. Cas de quatre pépinieres rurales
au Cameroun.

Les unités de transformation des produits forestiers non ligneux alimentaires au
Cameroun. Diagnostic technique et stratégie de développement Honoré Tabuna et
Ingratia Kayitavu.

Les exportateurs camerounais de safou (Dacryodes edulis) sur le marché sous
régional et international. Profil, fonctionnement et stratégies de développement.

Impact of the Southeast Asian Network for Agroforestry Education (SEANAFE) on
agroforestry education capacity.



74. Setting landscape conservation targets and promoting them through compatible
land use in the Philippines.

75. Review of methods for researching multistrata systems.

76. Study on economical viability of Jatropha curcas L. plantations in Northern
Tanzania assessing farmers’ prospects via cost-benefit analysis

77. Cooperation in Agroforestry between Ministry of Forestry of Indonesia and
International Center for Research in Agroforestry

78. "China's bioenergy future. an analysis through the Lens if Yunnan Province

79. Land tenure and agricultural productivity in Africa: A comparative analysis of the
economics literature and recent policy strategies and reforms Boundary
organizations, objects and agents: linking knowledge with action in Agroforestry
watersheds

81. Reducing emissions from deforestation and forest degradation (REDD) in
Indonesia: options and challenges for fair and efficient payment distribution
mechanisms

2009

82. Mainstreaming climate change into agricultural education: challenges and
perspectives

83. Challenging conventional mindsets and disconnects in conservation: the emerging
role of eco-agriculture in Kenya'’s landscape mosaics

84. Lesson learned RATA garut dan bengkunat: suatu upaya membedah kebijakan
pelepasan kawasan hutan dan redistribusi tanah bekas kawasan hutan

85. The emergence of forest land redistribution in Indonesia
86. Commercial opportunities for fruit in Malawi

87. Status of fruit production processing and marketing in Malawi 88. Fraud in tree
science

89. Trees on farm: analysis of global extent and geographical patterns of agroforestry
90. The springs of Nyando: water, social organization and livelihoods in Western Kenya

91. Building capacity toward region-wide curriculum and teaching materials
development in agroforestry education in Southeast Asia

92. Overview of biomass energy technology in rural Yunnan (Chinese — English
abstract)

93. A pro-growth pathway for reducing net GHG emissions in China

94. Analysis of local livelihoods from past to present in the central Kalimantan Ex-Mega
Rice Project area

95. Constraints and options to enhancing production of high quality feeds in dairy
production in Kenya, Uganda and Rwanda

2010

96. Agroforestry education in the Philippines: status report from the Southeast Asian
Network for Agroforestry Education (SEANAFE)

97. Economic viability of Jatropha curcas L. plantations in Northern Tanzania-
assessing farmers’ prospects via cost-benefit analysis.



98.

99.

101.

102.

103.
104.

Hot spot of emission and confusion: land tenure insecurity, contested policies and
competing claims in the central Kalimantan Ex-Mega Rice Project area

Agroforestry competences and human resources needs in the Philippines 100.
CES/COS/CIS paradigms for compensation and rewards to enhance environmental
Services

Case study approach to region-wide curriculum and teaching materials
development in agroforestry education in Southeast Asia

Stewardship agreement to reduce emissions from deforestation and degradation
(REDD): Lubuk Beringin’s Hutan Desa as the first village forest in Indonesia

Landscape dynamics over time and space from ecological perspective

A performance-based reward for environmental services: an action research case
of “RiverCare” in Way Besai sub-watersheds, Lampung, Indonesia

Previous title that already registered in the Working Paper series:

105. Smallholder voluntary carbon scheme: an experience from Nagari
Paningahan, West Sumatra, Indonesia

Change to:

105. Improving smallholders’ rubber quality in Lubuk Beringin, Bungo
district, Jambi province, Indonesia. An initial analysis of the financial and
social benefits







Who we are

The World Agroforestry Centre is the international leader in the
science and practice of integrating 'working trees' on small farms and
in rural l[andscapes. We have invigorated the ancient practice of
growing trees on farms, using innovative science for development to

transform lives and landscapes.

Qur vision

Our Vision is an 'Agroforestry Transformation' in the developing world
resulting in a massive increase in the use of working trees on working
landscapes by smallholder rural households that helps ensure security in
food, nutrition, income, health, shelter and energy and a regenerated

environment.

Our mission

Our mission is to advance the science and practice of agroforestry to help

realize an 'Agroforestry Transformation' throughout the developing world.

United Nations Avenue, Gigiri - PO Box 30677 - 00100 Nairobi, Kenya
Tel: +254 20 7224000 or via USA +1 650 833 6645
Fax: +254 20 7224001 or via USA +1 650 833 6646
Southeast Asia Regional Programme - Sindang Barang, Bogor 16680
PO Box161 Bogor 16001, Indonesia
Tel: +62 251 625 415 - Fax: +62 251 625 416
www.worldagroforesiry.org






