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ABSTRACT. Financial incentives can both support and undermine social norms compatible with
environmental service enhancement. External co-investment—e.g., through incentives from programs to
reduce emissions from deforestation and degradation (REDD) and eco-certification—needs to synergize
with local efforts by understanding local dynamics and conditions for free and prior informed consent. We
assessed the perceptions and behavior of rubber agroforest farmers under existing conservation agreements
as a step toward institutionalized reward schemes for agro-biodiversity using questionnaires and roleplaying games (RPG). To our knowledge, this is the first attempt to apply such a combination of methods
to explore the perceptions of payments for environmental services (PES). Results revealed a strong
conservation belief system and social norms in the research site, with indications that individual interest
in converting old rubber agroforest to oil palm, with consequent private gain and loss of local social agrobiodiversity benefits, is suppressed in the social context of a role-playing game. In the game, all financial
bids by external agents to secure an oil palm foothold in the village, were rejected despite indications of
declining income in the village. Agents promoting an eco-certification scheme in the RPG had success and
the responses obtained in the game can assist in the actual rollout of such a scheme without creating
unrealistic expectations of its financial benefits. Co-investment schemes that require higher levels of trust
and clarity of performance measures will have to address the potential discrepancy between individual
preferences and community-level planning and decisions, while recognizing that social norms color the
responses of individuals when presented with alternatives.
Key Words: conservation agreements; payments/rewards for agro-biodiversity conservation; role playing
game; rubber agroforest

INTRODUCTION
Environmental services in the tropics are
considerably diminished by the development and
spread of land-use practices that profit the land user,
but reduce the regularity and quality of water flows,
habitat quality of the landscape for globally
threatened biota, carbon storage capacity, and
landscape beauty (Murdiyarso et al. 2002, Tomich
et al. 2004). Although increased profitability may
support development, the loss of environmental
services affects the sustainability of overall resource
use. Market-based instruments that make the
continued provision of environmental services more
profitable have become an active area of
experimentation and learning over the past two
1

decades (Engel et al. 2008), as purely regulatory
approaches have a negative impact by perpetuating
rural poverty. Market-based schemes to enhance
environmental services in developing countries
generally require monetizing biodiversity conservation,
watershed protection, and carbon sequestration.
Payment for environmental services (PES) schemes
depend on funds derived from direct beneficiaries
of such services, and/or an increased public interest
in supporting conservation. These funds are used to
offset legal opportunity costs of foregoing private
benefits from activities with negative environmental
effects (Peterson et al. 2010), and to provide
additional income to land managers as a kind of
poverty alleviation strategy, especially for poor
areas in developing countries. Although most of the
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literature on PES focuses on design, possible
arrangements, and clarification of what ecosystem
services provide (Jack et al. 2008, Wunder 2008),
few empirical studies so far have described the
impact of PES on both land managers and the
ecosystem service targeted. van Noordwijk and
Leimona (2010) point out the need to assess the
balance between perceived fairness and efficiency
of existing schemes. The role of social motivation
and persuasion as the third part of the “carrot, stick,
and sermon” triangle (Bemelmans-Videc et al.
1998) is only gradually entering the debate on
environmental and resource management (Sterner
2003, Vatn 2005). The interface of social motivation
and monetization of environmental services is not
trivial, and an economic ceteris paribus assumption
that PES should enhance the supply of such services
has been challenged by emerging experience in the
context of rural development. Gómez-Baggethun et
al. (2010) noted the growing body of literature (Vatn
and Bromley 1994, Martinez-Alier 2002, Soma
2006, Kosoy et al. 2007, van Noordwijk et al. 2007,
Child 2009) that raises the question of how the
utilitarian framing of ecological concerns and
market strategies can modify the way humans
perceive and relate to nature, which in the long run
may well prove to be counterproductive to
conservation aims. Some of the first PES efforts in
Southeast Asia are now reaching a point where these
issues can be studied empirically (Leimona et al.
2008).
The behavioral economics literature includes
experiments where the use of market norms can
crowd out social norms and lead to non-monotonic
relationships between level of payment and level of
effort (Heyman and Ariely 2004). Ariely (2008)
discusses cases where financial payment offered in
a situation that is operated by social norms (e.g.,
high level of reciprocity and trust, collective action,
and communal sharing) reduced motivation to
engage, unless the payment was substantive. This
is likely to happen in societies that depend solely on
ecological life-support systems, particularly in
regions in developing countries where market
integration is only partial in many spheres. As
argued by Leimona et al. (2009), the levels of PES
cash transfers will remain small when expressed on
a per capita level in Asian uplands, given the number
of potential beneficiaries. Per capita payments so
far have generally added less than 1%, even
compared with the low income levels of rural poor.
Accordingly, introducing market norms into the
equation may reduce the social norms that govern

the management of resources. Gómez-Baggethun et
al. (2010) documented the view that market-based
mechanisms and economic incentives for
conservation can induce the logic of individualism
and competition in societies previously structured
on the basis of community and reciprocity values.
International organizations promoting market
mechanisms should, therefore, be aware of potential
undesirable outcomes and be cautious not to create
market norms in places where such logic is
inexistent or culturally discouraged by existing
institutional structures.
Clark et al. (2011) built on the perspective of van
Noordwijk et al. (2001) that natural resource
management in the conflict-ridden uplands of rural
Asia deals with multiple stakeholders and multiple
knowledge systems, with asymmetric access to
information and a contest at the level of knowledge
and paradigms parallel with multiple perspectives
on legality and de facto resource access. An
important first step in negotiation support systems
(NSS) to deal with this is to create a more shared
understanding of the system properties and
dynamics, and of the roles played by various
stakeholders.
Role-playing games (RPGs) have emerged as tools
for communication between villagers and
researchers, as they put stakeholders as players in
close-to-real situations (Barreteau et al. 2003, Dare
and Barreteau 2003). They enable the testing of
scenarios (e.g., social networks, various ecological
patterns) and repetition with a high degree of control
of chosen parameters. Barreteau et al. (2001) used
RPGs for training, observation, and negotiation
support, and as complements to the development
and validation of multi-agent models (D’Aquino et
al. 2003, Etienne 2003, Castella et al. 2005). In their
companion modeling, Gurung et al. (2006) applied
RPGs in the context of watershed management and
conflict resolution to initiate and facilitate dialog
between the villagers and the research teams. In their
study, scenarios were simulated through RPGs. In
the context of irrigated systems of the Senegal River
valley, Dare and Barreteau (2003) investigated the
link between role play and reality in a negotiation
process. They found that the social background of
the players influenced the role playing during the
sessions. Their study suggests that, to understand
social relationships among players, a combination
of other tools such as sociological interviews and
analysis of videos could be done together.
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This paper explores the degree of conservation
awareness among villagers in conserving rubber
agroforests and whether PES schemes in a nonmonetary form are sufficient to compensate nonconversion of agroforests into more profitable
options. The case study refers to a context where
strong social norms have so far maintained rubber
agroforests as the primary livelihood strategy. Our
specific questions were:
1. How are current conservation agreements
perceived at the household level? Are
household plans and ambitions aligned with
village-level planning and commitments?
Are differences between household strategies
apparent?
2. What are the responses to land-use options in
a social setting with competing agents who
promote conversion and conservation? Do
these social responses match individual
preferences?
3. How can a role-playing game be used in the
planning of further external coinvestment in
environmental services, e.g., through forms
of ecocertification?

The Context: Conservation Agreements (CA)
In Jambi Province, Indonesia, jungle rubber or
rubber agroforest has been the dominant land use
during the 20th century (Joshi et al. 2003, Martini et
al. 2010). Studies show that rubber agroforest is an
important agro-ecosystem type that supports
biodiversity conservation (Williams et al. 2001).
Although rubber agroforest serves as a refuge for
Red List and threatened species (Griffith 2000,
Schroth et al. 2004, Rasnovi 2006, Beukema et al.
2007, Tata et al. 2008), it also provides ecosystem
services such as soil conservation, protection of
water quality, carbon sequestration, reduction of fire
hazard, and landscape beauty (Joshi et al. 2003,
Suyanto et al. 2005).
Despite positive ecological benefits of rubber
agroforest, its latex productivity on an area basis is
very low. Joshi et al. (2006) calculated the yield of
rubber agroforest, which is 400–600 kg of dry
rubber compared with rubber monoculture, which
is 1000–1800 kg per ha per year. However, farmers

benefit from other resources of the rubber agroforest
such as food, fruit (e.g., durian, mangosteen, coffee,
etc.), fodder, fuel wood, and timber (Gouyon et al.
1993, Michon 2005).
In the last decade of the 20th century, the
combination of improved road access, an inflow of
migrants, and the emerging oil palm industry put
pressure on the remaining forest (Fig. 1) (Ekadinata
et al. 2010). As documented in detail by Miyamoto
(2006a, 2006b, 2007), the increase in land-use
intensity may have actually anticipated the
increased availability of labor that would make large
rubber areas profitable through share-tapping
arrangements. The transition from rubber agroforest
(with a time-averaged aboveground carbon stock of
70–80 Mg ha-1, depending on the management
regime) to continuous/permanent cropping such as
monoculture of oil palm and rubber (both with a
time-averaged aboveground carbon stock of about
40 Mg ha-1) led to increased carbon emissions (van
Noordwijk et al. 2008).
Efforts to retain existing rubber agroforests are
relevant for the ongoing implementation of REDD
strategies in Jambi Province (Akiefnawati et al.
2010). The potential public value of maintaining
rubber agroforest for its biodiversity is probably
more relevant than the impacts on carbon emissions
because it coincides with local value as the
agroforest area around a village is still seen as a
“club good” (Paavola and Adger 2005) with access
to most non-rubber products for all community
members.
The development of a reward scheme for
biodiversity conservation was supported through
action research under the Rewarding Upland Poor
for Environmental Services (RUPES) Phase 1
project operated since 2002 by the World
Agroforestry Centre (ICRAF). The target of the
action research was to identify the ecosystem
services, explore how they could be measured, to
whom rewards should go, who might be willing to
pay for rewards, how and in what form funds could
be collected, and what amount or form would be
appropriate. To obtain answers to these questions,
the action research follows a conceptual framework
considered appropriate for developing pro-poor
PES schemes shown in Fig. 2.
One of the early outputs of this project was the
establishment of conservation agreements (CAs) as
an initial step in the institutionalization of reward
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Fig. 1. Land-cover change between 2002 and 2008 in Jambi Province (Source: Ekadinata et al. 2010)

schemes for agro-biodiversity. Four CAs on agrobiodiversity conservation (the result of a long
process of discussion and exploration with local
villagers in the area) appropriate for rubber
agroforests were created and signed in 2007 by the
villagers (Table 1). It should be noted that none of
these schemes provided direct monetary payments
to the villagers.
Together with the agreements, support funding was
provided by the RUPES Program to the
communities as a part of the RUPES goals to
preserve the biodiversity-rich rubber agroforests
combined with the economic needs. Through the
village heads with assistance of a local NGO (e.g.,
WARSI—WARung konservaSI (or Indonesian
Conservation Community)), the communities
received and managed the support funds. The
agreements included the farmers’ rubber agroforest
practices, management plan, and monitoring
activities.
Based on the communities’ performance, it is hoped
the villages will negotiate and build their case for
rubber latex ecocertification (or eco-labeling) and
REDD schemes. These market-based incentive
schemes are perceived to be the only way to save
the remnants of forests and rubber agroforests from
being converted to rubber monoculture and oil palm
plantations (Feintrenie and Levang 2009).

METHODS
Site Description
The study site is located in Bungo district, Jambi
province, (Sumatra) Indonesia (see Fig 3). Within
the district, three adjacent villages under the Bathin
III Ulu sub-district were selected, namely: Lubuk
Beringin, Laman Panjang, and Desa Buat. The
villages are near the foothills of Kerinci Seblat
National Park. Except for Desa Buat, these villages
are considered poor and have poor access to market
roads and electricity infrastructures due to their
distance from the district center (i.e., 2-hr drive by
motorbike). The population status of the three main
villages is presented in Table 2. Their main source
of food is rice; and the main source of income is
rubber (Hevea brasiliensis) and occasionally durian
and other local fruit and medicinal plants obtained
from the rubber agroforests.
The majority of the population belongs to two ethnic
groups namely, Jambi and Minang. They follow the
traditional practice of a joint-family or lineage
ownership of land wherein a matrilineal inheritance
system is applied to paddy fields and a patrilineal
inheritance system to rubber fields (Suyanto et al.
2005). Each village has appointed village heads and
community rules (i.e., Peraturan dusun or
PERDUS) in managing their village forests
(Akiefnawati et al. 2010, Martini et al. 2010). The
people in these villages have strong ties with each
other and very much respect their village elders.
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Fig. 2. Conceptual framework for establishing a pro-poor rewards scheme for agro-biodiversity
conservation.

Survey Questionnaire
A survey was conducted to explore local farmers’
perspective of the CAs. A total of 100 household
respondents (93 males and seven female heads of
the household) were randomly selected from the
three villages. Under the RUPES program, Desa
Buat and Laman Panjang Besar villages do not
participate in CAs. Each selected respondent was
interviewed about the following facets: (1)
awareness of the CAs; (2) motivation to participate
and continue; (3) perspective on the agreements
regarding their potential to conserve biodiversity in
the area; and (4) future land-use preferences. A
descriptive statistical analysis was used to analyze
the data (Table 4). Interviews were mostly
conducted with household heads because they are
closely involved in and had a good knowledge of
rubber farming. Secondary information was
collected and reviewed, and key informant
interviews with RUPES researchers, village heads,
and store vendors (mostly women) were also
conducted for triangulation. The survey and
interviews were conducted between February and
March 2010.
Role-Playing Game
The RUPES RPG was designed for the inauguration
of a RUPES training course in Chiang Mai in 2003
and was used, among other things, at the 2006

international RUPES Conference in Lombok. The
rules and settings of this RUPES game were
originally based on a typical village in the rubber
agroforest landscape of Jambi, similar to Lubuk
Beringin. The game was simplified and modified
for this research, adding the concept of
ecocertification for higher pricing of latex from
rubber agroforest as a reward scheme. Below are
details of materials, agents and their roles, and game
settings and session.
Game board
Three land-use game boards with 5 x 5 grids (with
dimension of 5 x 5 cm2 per grid) marked with
different land-cover types were prepared (Fig. 4).
Each sub-watershed (or game board) has one village
(V), one unit of paddy field (R), nine units of rubber
agroforest plots (RAF), and 14 units of forest (F).
Agents and their roles
There are six types of players, each with the
following roles and descriptions:
1. Villagers: The villagers’ target is to maintain
a minimum of 1 Rupee per year for each
person living in the village to sustain
themselves, beyond what the rice fields yield.
To increase their standard of living, they have
to raise additional income; the name of the
currency and its value has only a vague
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Table 1. Conservation agreement schemes for rubber agroforest conservation

Schemes

Ecosystem services type†

Target benefits for the community

(1) Provision of high-yielding, grafted
(clonal), rubber seedlings

- provisioning services

To increase the latex yield production of
jungle rubber by mixing with grafted
(clonal) planting material

(2) Establishment or revival of
communal jungle rubber areas (with
specific work plans)‡

- supporting services
- regulating services

To conserve the agro-biodiversity in the
area by maintaining jungle rubber areas;
and
To use as a pilot test for village forest
rights

(3) Installation of micro-hydro power
plants along the river

- provisioning services

To provide electricity to the villagers and
to regulate and maintain the river flows

(4) Establishment of mini-reservoirs
along the riversides

- provisioning services

To maintain fish stocks for food
consumption

†Following the basic categories from the Millennium Ecosystem Assessment
‡For information about tenure security of rubber plots see Suyanto et al. (2005)

relationship with reality (where at least a
million Indonesian Rupiah per household
member would be needed to achieve such
goal). Within the game, the villagers make
decisions jointly on land use, and jointly
respond to the various proposals and bids
made by “external agents” visiting their
village.
2. Buyer 1: A logging company agent for pulp
wood and paper who wants to make a deal
with the villagers to convert natural to logged
forest and who is offering an attractive price.
The buyer’s target is to convert all the units
of the forest to logging areas;
3. Buyer 2: An oil palm company agent who
promises to convert any type of land to oil
palm that will give a negotiable net benefit in
the third year after conversion. The buyer’s
target is to convert at least 40 units of land in
the catchment, otherwise the company will
go bankrupt;

maintained at all times within the watershed
to prevent local extinction. Once the village
meets the NGO’s target, a certificate of
conservation effort (sticker) will be awarded;
5. A watershed protection board officer who
offers some rewards for intact forest. The
officer’s target is that all villages in the valley
make a clear commitment to protect the water
resource. Once the village meets the board’s
target, a certificate of conservation effort will
be awarded; and
6. Buyer 3: A “green rubber” company
representative looking for sustainable rubber
production. The company’s goal is to support
the village with rubber agroforest farms
where they will have a watershed protection
program and will also support tiger
conservation. Once the village meets the
board’s target, a certificate of conservation
effort will be awarded.
Settings

4. A “Save the Tiger” (NGO) agent who offers
negotiable rewards to villages who still have
at least 10 plots of continuous forest cover. A
minimum of 40 units of intact forest must be

On the game board, each land unit provides the
following income (rupee) per year: paddy fields =
10 rupee; rubber agroforest = 4 rupee; forest = 1
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Fig. 3. Map of the study site (Bungo district), Jambi Province, Indonesia.

rupee; logged forest = negotiable payment (0 rupee
per year thereafter); village = 15 rupee; oil palm
plantation = 8 rupee (but no cash income during the
first 3 years); and sustainable green rubber = 2 rupee.
Due to the physical constraints of their land, the
villagers could not expand their paddy fields and
village area. The population at year zero is 75. A
score sheet is provided to track the scores on how
targets are met, and to monitor the financial
conditions (Table 3). Play money was used for the
buyers (i.e., oil palm company, logging concession
company, watershed protection board, “Save the
Tiger” NGO, and green rubber company) and
stickers were used to recognize the village
conservation efforts.

Game session
The game was carried out in March 2010. For the
game, the same farmers were invited who had been
individually interviewed in their “real world”
context. Volunteers among them were asked to play
one of the “external agent” roles, and the others
formed a collective of seven farmers managing a
village. Not all interviewees were able to
participate, but those who did included both farmers
with and without formal roles in the village
organizations. Most were men. And the composition
of each group was deemed broadly representative
of each village.
After roles were voluntarily selected, instructions
were provided on how to play the game. The group
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Table 2. Population and number of households in the study site (Source: 2003 Statistics of Rantau Pandan
Sub-District)

Village

Population

No. of persons
per km2

No. of
households

Average no. of
persons/
household

Male

Female

Total

a. Lubuk Beringin

184

212

396

27.22

102

4.02

b. Laman Panjang

366

365

731

41.17

182

4.04

c. Buat

566

514

1080

93.28

267

4.25

Total

1116

1091

2207

of buyers received their instructions separately from
the villagers. Not explicitly knowing each other’s
role description beyond what agents disclosed in
discussions, was considered part of the game design.
Conflicting and contradictory roles were left to find
innovative solutions within the games’ context. In
every time step or round, the buyers visited the
villages and negotiated for their respective targets.
Each round of negotiation was about 15 minutes.
The game master announced when the time was over
and the buyers went back to their respective places
to check their targets. At the same time, the villagers
calculated their income for the given year using the
score sheet.
Once the basic routines of the game were
understood, additional exogenous changes were
announced as scenarios or stressors in the game,
complicating the players’ attempts to meet their
targets. In round 3, a transmigration program was
enforced where the population increased by 20%.
In year 4, three units of forest were burned down in
a natural forest fire, and in year 5, the rubber price
was decreased by 50%.
The whole game was facilitated by a game master
who oversaw and checked that all the rules were
complied with and by four assistants helped the
players and recorded the interactions. The game was
announced to have indeterminate length, but after a
total of six rounds had been played, the game was
ended and jointly evaluated. All external agents and
villagers were asked to tell and explain what they

551

did, helped by questions from the external observers
of the game.
RESULTS
The descriptive statistics of the key socioeconomic
variables and CA perceptions from the survey show
that the majority of the respondents are rubberbased farmers with 52% of their income from
rubber–latex production with an average landholding
of 7 ha (Tables 4 and 5). The villagers’ ages range
from 23 to 75 years.

Participation and Motivation
Of the 100 household respondents interviewed, 75%
participated in CAs (Table 5). The most preferred
scheme is the mini-hydro power plants, which
generate electricity for the village members during
nighttime (Fig. 5). This is one of the main
motivations for villagers continuing with the CA.
The villagers, especially in Lubuk Beringin, viewed
the mini hydro-power plant as a way to protect the
river, the forest, and the rubber agroforest (Lubuk
Beringin village head, pers. comm.). The majority
of the respondents availed themselves of a
combination of two to four schemes, e.g., a
combination of grafted (clonal) rubber seedlings,
mini hydro-power, and communal rubber agroforest
farms. For example, in Lubuk Beringin, 2 ha of
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Fig. 4. Land-use game board with units of forest (F) and rubber agroforest (RAF), a unit of paddy field
(R), and village settlement (V).

communal rubber agroforest farms were established,
and two mini hydro-power plants were installed. In
Sungai Letung (a sub-village of Buat), 3 ha of
communal rubber agroforest farms were established.
In Sangi (a sub-village of Buat), grafted (clonal)
rubber seedlings were provided to plant alongside
the old rubber trees. Three rubber farmer groups and
nurseries were established and two micro-hydro
power plants were installed in Laman Panjang.
About 25% of the respondents were not involved in
pre-existing CAs either because they had not been
informed about the RUPES project (and previous
ICRAF project) or because they were not part of the
RUPES project assistance due to their distance from
the target villages. Based on the information from
these respondents, the perceptions on their future
land-use preferences could be compared with those
of the respondents involved in CAs.
Around 60 of the respondents signified their
intention to continue with the contract, but 15
wanted to discontinue (Table 5). The reason for not
continuing is due to the poor performance of grafted
(clonal) rubber seedlings (e.g., many of the grafted

seedlings did not survive), the fear of limiting lands
for crop expansion, and low confidence in their
village heads.
Potential of Conservation Agreement Schemes
to Conserve Biodiversity
The main reason for the development of the CA
schemes in Jambi is the aim to preserve the
remaining rubber agroforest because of the
substantial ecosystem services it provides. The
survey results reveal that 66% of the respondents
agreed, but 19% disagreed and 15% had no
preference.
Preferred Land Use
If provided with additional financial investments,
for example, establishment of credit facilities, 43%
of the respondents preferred to remain engaged in
rubber agroforests, 18% preferred monoculture
rubber, and 20% expressed interest in oil palm
plantation. Further reasons for their land-use
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Table 3. Sample score sheet for each village group

Land-use type

Number of plots/units†

Income per
year

Income

Y0

Y1

Y2

Y3

Y4

Y5

Y0

Y1

Y2

Y3

Y4

Y5

Forest

1

14

14

14

14

11

11

14

14

14

14

11

11

Logged forest

0

0

0

0

0

0

0

0

0

0

0

0

0

Agroforest

4

9

9

9

9

9

9

36

24

20

20

20

10

Ricefield

10

1

1

1

1

1

1

10

10

10

10

10

10

Village

15

1

1

1

1

1

1

15

15

15

15

15

15

25

25

25

25

22

22

75

83

67

65

62

55

75

75

75

90

90

90

7

8

6

-

10

Total
Required
No. of stickers
†

Each plot refers to a grid cell of the game board.
Income per land-use type per year is multiplied to each corresponding number of plots at each time step.

choices were explored (Table 6). For conservation
of agro-biodiversity, the rubber agroforest is still
the top land-use choice (Fig. 6).

Social Behavior in RPG
The RPG tested what might be the possible reactions
of the villagers if buyers were interested in
converting their rubber agroforests or maintaining
them through PES schemes.
First of all, all villages in the game designed their
simulated landscape (game boards) according to the
actual village land-use configuration. They based
the arrangement according to the land use that is
immediately adjacent to their villages. For example,
the village (settlement area) should be immediately
connected to the paddy field and the paddy field
should be surrounded by rubber agroforest.
The game lasted for more than 3 hr, with six rounds
or time steps (each time step was supposed to

represent 1 yr) (Fig. 7). Throughout the whole game,
the land-cover types and their arrangement did not
change. Scenarios or stressors, e.g., population
increase, forest fire, and rubber price drop, were
simulated to see if villagers would be interested in
selling their units of forests and agroforests for more
profitable ventures, e.g., oil palm plantation and
logging concession. None of the villagers took the
attractive offers.
The performance of the villages was assessed based
on the results of their yearly income (Table 7). The
required income should match the village
population needs, i.e., to maintain a minimum of 1
rupee per year for each person living in the village.
However, if the villagers want to increase their
standard of living, they have to raise additional
income. During year 0 and year 1, three villages
were able to meet the required target of 75; Laman
Panjang even exceeded its target in year 1. Then, in
year 2, Lubuk Beringin performed very well, Desa
Buat met the target, but Laman Panjang was 8 points
short. When population increase, forest fire, and
rubber price drop were imposed in years 3, 4, and
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Table 4. Descriptive statistics of the respondents in the study site for 2010

Variables

Mean

Std. deviation

Xmin

Xmax

Age

45.0

±12.6

23

75

Ethnicity

2.6

±0.9

1

4

Household size

4.7

±1.6

2

9

Education level

1.1

±0.62

0

2

Labor availability

3.4

±1.6

1.6

8

Land holdings (ha)

7.0

±14.6

1

142

Gross annual income ($)†

4,907

±696.2

120

45,428

Gross annual income per capita ($)†

1,176

±2006.1

30

11,918

% income from rubber latex

52.2

±42.9

0

100

% income from rice production

13.3

±25.2

0

100

% income from non-timber forest products

4

±1.3

0

100

% income from other sources

20.5

±3.4

0

100

†

1US$ = 9,000.00 rupiah (at the time of writing)

5, respectively, incomes plummeted despite the
attractive financial offers from oil palm and logging
companies. In year 4, only Lubuk Beringin was able
to meet the target income but hardly recovered after
another year. This suggests that villagers preferred
to maintain the original land cover and were
satisfied with the minimal incentives provided by
the watershed protection board and the “Save the
Tiger” NGO. Most of the villagers earned income
from maintaining units of agroforest and forests,
thus the “green rubber” company paid additional
income. However, the concept of eco-labeling was
not explicitly described to the villagers during the
game.

DISCUSSION
How Are Current Conservation Agreements
Perceived at the Household Level? Are
Household Plans and Ambitions Aligned with
Village-Level Planning and Commitments? Are
Differences between Household Strategies
Apparent?
Although none of the schemes from the CAs were
providing direct monetary payments at the time of
the survey, the CAs set the stage for potential ways
of pursuing ecocertification as well as REDD
schemes. Ecocertification, or labeling, of rubber
latex from rubber agroforest and the REDD scheme
are ways to increase the income of the rubber
agroforest farmers for the agro-biodiversity services
they provide. The combination of RPG and survey
results reveals strong support from village farmers
for conservation of rubber agroforests.
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Table 5. Descriptive statistics of the respondents on conservation agreements for 2010

Key Variables
I. Participation in CA

N

Range

Mean

Std. Deviation

Frequency/ # of
individuals

100

2

1.2

±0.46

-

a) No answer
b) Yes
c) No
II. Type of CA schemes joined

3
75
22
100

4

2.3

±0.18

a) Clonal material
b) Communal jungle rubber
c) Mini-hydro
d) Fish conservation
III. Willingness to continue or participate

45
45
55
34
100

2

1.10

±0.62

a) No answer
b) Yes
c) No
IV. Conservation agreement is enough to
maintain the rubber agroforests

100

2

1.04

±0.60

15
66
19

100

5

1.62

±1.15

a) No answer
b) Rubber agroforest
c) Monoculture rubber
d) Oil palm plantation
e) Others (e.g., rice)
VI. Preferred land use for agro-biodiversity
conservation

15
60
25

a) No answer
b) Yes
c) No
V. Preferred land use for financial reasons

-

13
44
18
20
5

100

a) No answer
b) Rubber agroforest
c) Forest
d) fallow areas
e) Other
f) Not sure

Rewards for conservation of agro-biodiversity are
not always in monetary form. The example of the
Jambi case shows that rewards could be of direct
importance to the villagers’ needs such as electricity
and access rights, e.g., communal rubber agroforest
farms. As the area is far from the district center,
access to public services such as electricity is

6

1.33

±1.10

15
56
5
10
10
4

lacking. Hence, the establishment of mini-hydro
power plants even indirectly to conserve the rubber
agroforests was seen as a success and motivated the
villagers to continue the CAs. As the rubber
agroforests of the villages border on and are partly
classified as watershed protection forest, the key
issues for the villages were their lack of tenure
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Fig. 5. Preferred conservation agreement (CA) schemes, 2010 in Jambi Province.

security and authority to deal with external
disturbance to the forest upstream. van Noordwijk
et al. (2008) found that planting trees brought
communal land under private control, and a small
number of tappable rubber trees per hectare was
enough to establish a claim. Thus, the emphasis was
on extensive rubber gardens, where the local rules
in many villages follow the “fallow rotation
reserves” (locally called sesap-nenek or ancestors’
bush; Martini et al. 2010). Thus, the RUPES
program provided technical assistance for
establishing communal rubber agroforest farms in
harmony with the villages’ local custom and the
community-based forest management (Akiefnawati
et al. 2010).
The poor performance of grafted clonal rubber
seedlings was seen as the only unsuccessful scheme
for some farmers, but this was negligible compared
with the success of bringing electricity to the remote
areas through the mini-hydro plants. Farmers under
this scheme complained that the planting material
did not survive or did not produce the expected
yield. We did not ask further details about the
perceived probable causes for non-survival of those
clones.
In conclusion, the villagers expressed interest in
what the RUPES activities have achieved so far, but
20% of farmers interviewed expect that, in 10 years’
time, monoculture oil palm will have replaced part
of the current rubber agroforests.

What Are the Responses to Land-Use Options
in a Social Setting with Competing Agents Who
Promote Conversion and Conservation? Do
these Social Responses Match Individual
Preferences?
Before the implementation of CAs, most of the
farmers in the area were strongly considering
switching to monoculture systems if investments
were to be provided (Bennett 2009, Leimona and
Joshi 2010). This corresponds with the results of the
preferred land use (Table 4). If provided with
financial credits for upfront investment, there is a
good chance that some of these farmers will shift to
a monoculture plantation crop. Interestingly, the
farmers’ interest in oil palm and rubber monoculture
did not emerge during the RPG.
Regarding the social behavior of farmers and
villagers toward the buyers and agents, the
following were observed:
●

The villagers were very reluctant to negotiate
with oil palm and logging companies despite
the attractive profits. This might be due to
their strong belief system in conservation,
which could be attributed to their long
experience with various conservation and
research organizations. For example, the
RUPES project has been in the area since
2002, whereas the Integrated Conservation
and Development Project (ICDP) started in
1998 (Akiefnawati et al. 2010). Accordingly,
during the ICDP days, Lubuk Beringin was
already involved in an agreement that
includes maintaining forest areas, not
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Table 6. Reasons for the land-use choice of the respondents in the study site, 2010

Jungle rubber/rubber-mixed agroforest

Oil Palm Plantation

Intensive rubber cultivation

Easy to manage

Short farming period

Higher yield production

Produce various crops (e.g. fruits and medicinal plants
at the same) time

Highly-priced
commodity

Short tree spacing (thus higher tree
density per farm plot)

Well-established farming experience
Lower labor requirement
Higher resistance against pest and diseases

opening lands with slopes of more than 30°,
and planting bamboo along riversides. Hence,
some of these farmers must have shared their
conservation vision during the game. The
game was conducted in the presence of two
researchers who were also involved in the
RUPES project in the area, but we are unsure
whether this influenced the behavior of the
players. This tool was implemented for the
very first time in the study area. The survey
and interviews, as suggested by some studies
(Dare and Barreteau 2003), helped to verify
and check farmers’ behavior during the game.
●

●

Synergy between the two economic agents,
oil palm and logging concession companies,
together with stressors did not help to
convince the farmers to take their offers,
suggesting strong non-economic motivations
of the villagers. In reality, most of the rubber
agroforest farmers who would like to engage
in oil palm or monoculture rubber suffer from
financial and labor constraints. They mostly
depend on their family labor. The mean
available labor and landholdings per
household are not enough for labor-intensive
farming practices such as oil palm or rubber
monoculture plantation (Table 3).
Those who dominate negotiation in the
villages, i.e., village elders, have the final say
on how to use the land. Although, on some
occasions, other members were already
interested in engaging with oil palm and
logging companies, the final decision came
from the eldest member of the group,

particularly the one with a community
leadership position. In reality, most of the
villagers belong to the Jambi ethnic group,
which has great respect for community elders.
Young members of the village have a high
regard for the village elders and heads
because of their strong adherence to
patrilineal and matrilineal traditions.
In a recent application of RPGs in the Colombian
Amazons, Vieira Pak and Castillo Brieva (2010)
were able to extract relevant information about
decision rules for the multi-agent model.
Accordingly, individual and collective decisions
were identified, including specific decisions not
common to the group, which influenced the landcover transformation.
In conclusion, at least some of the responses
obtained in the RPG setting contrast with opinions
on individual preferences expressed in individual
survey interviews. Without claiming either of these
types of evidence to be true or false, this points to
the importance of “social control” and social norms
in the local context, constraining the behavior and
choices of individual households.
How Can a Role-Playing Game Be Used in the
Planning of Further External Coinvestment in
Environmental Services, e.g., through Forms of
Ecocertification?
In this research, an RPG was set up in the context
of social learning for all engaged, and not as a
classical “extractive” research tool aimed at
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Fig. 6. Preferred land use to support agro-biodiversity conservation, 2010 in Jambi Province.

maximizing gains for the researcher at the cost of
learning by participants. The choices made in
designing and implementing the game reflect this
goal. For example, an alternative choice could have
been to have villagers only play their “own” role in
the game and have real external agents represent the
various other roles. This might be one step closer to
a simulation of reality, but would add other elements
where the players would not know each other
beforehand, and would make it more difficult to
gauge the roles as such.
In the final round of evaluation of what happened
in the game, the villagers expressed that they found
the game very interesting and that it helped them to
see how their villages faced economic difficulties,
especially after the round in which exogenous
stressors were imposed. They found the game easy
to grasp because the rules and settings were created
based on their actual village conditions. Also, they
were able to communicate with each other and their
neighboring villages. This helped to simulate a
natural and realistic social environment.
Beyond such learning for the local stakeholders, the
game also provides insights for intermediaries
considering further types of modalities for
supporting environmental services provisioning in
the villages. This does not mean that the researchers
should take the experience in the game as a

reflection of any absolute truths that are independent
of the way the information was collected. As in
virtually any social science research, the observer
influences what is being observed, and respondents
may provide “politically correct” responses to
please the outsider. According to Jager et al. (2002)
(field) experiments, particularly those capturing
social behavior, provide data of limited absolute
validity because they are based on limited (quasi-)
experimental variations applicable during relatively
short time periods. Thus, we could say that the social
behavior observed during the game reflects what
might happen in such a period of time and under the
conditions or game settings, but does not allow
inferences beyond such scales and conditions.
So far, we have only one replication of the game in
this village setting, and details of what transpired
may be linked to the specific interpretation of the
roles in this case. Many of the results of playing the
game with villagers were, however, consistent with
those from about ten other occasions where
modifications of the game were played with
intermediaries interested in the development of PES
schemes in practice. However, the relative success
of logging and oil palm agents was smaller than in
any previous implementation of the game with
participants who mostly hold university degrees,
whereas the effectiveness of the ecosystem servicesenhancing agents was remarkably high.
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Fig. 7. Village groups discussing their decisions with their game boards. (Photos by G.Villamor.)

Despite the lower profits offered, the watershed
protection board, the “Save the Tiger” NGO, and
the green rubber company were the most successful
agents in the game when played in the village
context. The number of certificates awarded by
these agents to the villagers for maintaining units of
forest and agroforests were seen as recognition.
Heyman and Ariely (2004) perceived a social
market condition when there is no monetary reward.
This might reflect an example of social norms
operating among the villagers, far beyond what a
more critical and formally educated audience would
expect to be “real.”
The concept of PES on ecocertification and REDD
was implicitly introduced using the concept of
“sustainable green rubber” in which rewards can
only be received if the conditions, such as
complying with the rules of the watershed
protection board and the “Save the Tiger” program,
were met. In reality, the recent REDD+ policy and
proposed ecocertification schemes set conditions
and criteria for forest protection and biodiversity
conservation. The concept of hutan desa (village
forest) in Indonesia was first implemented in Lubuk
Beringin where 2300 ha of forests were set aside for
a proposed REDD scheme (Akiefnawati et al.
2010).
Conservation agreements as initial pilot tests on
how to pursue larger reward schemes, e.g.,
ecocertification and REDD, could provide credible
recommendations on the type of arrangements and

reward scheme designs to be established. The
development of a CA uses the bottom-up approach
and could also be used as a tool to assess whether
the involved community has strong social or market
norms.
An RPG is described as a device that could talk by
itself, wherein facts that could hardly be
communicated in an interview emerged implicitly
and explicitly through the exercise (Vieira Pak and
Castillo Brieva 2010).
A full econometric, social, psychological, and
political analysis of what transpires in this type of
RPG could fill many more pages, and would require
further replications. We do not claim to fully
understand the partial contrast between survey and
RPG results, but suggest that a further joint
exploration of the responses between villagers and
intermediaries who have earned a minimum level
of trust from the villagers can advance our
understanding of what it takes to provide effective
rewards for environmental services in a way that
strengthens and supports existing social norms,
rather than crowding them out.
van Noordwijk and Leimona (2010) described a
“co-investment scheme” as a reward paradigm
within the broad family of PES instruments that
considers trust to be essential and that operates at a
more abstract level of conditionality, which
includes mutual accountability and commitment to
sustainable development. In this scheme, the
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Table 7. Summary of the score sheets representing the yearly income of the villages vs. the target income
to support the village population

Income
Villages

Year 0

Year 1

Year 2

Year 3

Year 4

Year 5

Required/Target income

75

75

75

90

90

90

Lubuk Beringin

75

75

85

85

90

58

Desa Buat

75

75

75

75

51

82

Laman Panjang

75

83

67

65

62

55

conditionality is achieved when the buyers have full
trust that the management plan (including local
monitoring) set up by the community will enhance
the provision of ecosystem services. Hence, landuse conflicts and their possible collateral damage to
ecosystem services are reduced or avoided. Also,
such types of PES schemes retain the reference to
social exchange rather than financial transaction.

and interviews is crucial to reveal to outside
stakeholders how the perceptions and behavior of
the players are potentially modified in a context of
social mobilization.
Responses to this article can be read online at:
http://www.ecologyandsociety.org/vol16/iss3/art27/
responses/

CONCLUSION
The results of the survey and RPG in this study
suggest that the villagers have a strong conservation
belief system that operates based on social norms.
Thus, setting up a market-based scheme such as
PES, which may introduce market norms, should be
done carefully and based on an understanding of the
local dynamics and conditions for free and prior
informed consent. In conditions such as those found
in Jambi, coinvestment schemes may be the
appropriate starting level for any form of PES, as
social norms are keys to success for environmental
service enhancement.
The RPG as an experimental tool to explore social
behavior in the context of rewards or payments for
ecosystem services has proven to be effective in
introducing PES concepts. Experience shows that
there is the risk that community expectations could
be unrealistic if the PES scheme is not well planned
and cannot operate in a timely fashion, resulting in
disappointment that could prevent real solutions
(Leimona et al. 2008). Irrespective of whether a
community is governed by social or market norms,
complementing RPGs with survey questionnaires
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