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Introduction Model Description Results Discussion

The rural communities in developing countries, using common property Willingness to cooperate

Community Based Forest Management (CBFM) programs are also A With no communication, each player tries to maximize their own

resources, have a variety of heterogeneity. This heterogeneity leads to

known as Joint Forest Management (JFM) in India. Forest () High orivate benefits from the resource.

different behaviour of the community members in using the common pool

managers (normally state agencies) and local communities are A When all players enter the experiment with a complete lack of trust

resources. We considered economic and social heterogeneity in the

UrEIng) togetel I [pieissling entl Meneging veress &s commoel In the rest of the group, all of them start with the highest level of

community members that have joint access to a common forest resource and

property. There have been a lot of issues related to over harvesting (b) Common resource extraction
: : : : divided them in five categories of rich, poor, women, landless and village '
of the forest produce, less equitable benefit sharing, Iimproper ! ! ! A : L -
! ! _ , _ : : Players, who enter the experiment with high willingness to
management, and sustainability of the program. Based on forest protection committee (VFPC) members. We use a system dynamics Temptation to free ride 4 P J J
’ ’ 3 . . . (a) Strong and (b) Weak cooperate, gradually decrease their efforts because of the learnin
conventional non-cooperative game theory, natural resource model based on the n b e h a v theony ofacollective a ¢ t itaanalyze the (c) Low P J y J
! . _ _ o _ _ rocess and awareness of the commons dilemma.
economists have argued that individual rational behaviour often decision rules and incentives faced by individual community members in A :
_ _ _ _ _ , As other players become more aware of the dilemma, they also
results in over-harvesting of common pool resources (CPR) cooperation dilemma using experimental data from 38 villages of Gujarat and ST T P J
' 4 R T~ deviate from the profit maximizing strategy and reduce their effort
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Contrary to this argument, local community members, participating Himachal Pradesh states of India. The computer model is implemented on % . o avels
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Lo menzge SR on 8 sUsElEle bests. Souweren Uil e 1 Low efforts close to the social optimum of minimum effort level.
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community there are heterogeneOt-Js sub groups., in-terms c-)f 0 5 10 15 20 A Individuals in a community always have some common shared
TESOLTEE ENCEWMENS el gentier eliinenaes, el EeyTmeEre Reune values and norms. Communication uses these values and norms to
payoffs from forests, thereby causing different incentive structures Simulation results for low initial trust, low temptation to free ride and no communication establish trust and reciprocity, which are the key triggers of
for participation in CBFM programs. Therefore, an understanding of 5 —— cooperation
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the role of a g e nheterogeneity in cooperation, reciprocity and o \\\.\ A When some players enter the game with high temptation to free
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trust Is critical in designing CBFM programs. This study uses a Payoffs o gz RN ride, they all settle for a comparatively higher effort level, and the
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system dynamics model to analyze the behavioural strategies of / '/ i?%)‘?f : Wmingne&\ :;;c;ﬁ::d%; illl(elrsongz and learning = 1 S difference in final effort levels depend on the opportunistic
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individual - community - members, - representing  different - socio [;Zj[ff‘f" Actual ( an Trust in others . behaviour of and sensitivity to the temptation of the free riders.
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economic strata, based on experimental evidence from repeated \ e @ S 0 5 i 100| 15 20 A Whenever there is lack of initial trust among members of a
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plays of a CBFM game in 38 villages of Gujarat and Himachal o lofeeide A T community, it results in higher level of extraction.
Pradesh states of India. The experiments were conducted under tgae;c;?le & - / Simulation results for low initial trust, low temptation to free ride and with communication
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o RS Individual willingness to cooperate and trustworthiness in other
Interactions among the group members i willingness to cooperate, Q2 _ o _
_ _ o Ll . players greatly influences the decision making for resource
temptation to free ride and initial trust among the group members. _ N o _
_ _ _ 0 extraction effort. In addition to this individuals, who were having
The simulated results of the system dynamics model help in 7 c - . 0 . o . .
high willingness to cooperate, reduce their effort levels to social
understanding location specific co-ordination problems in local-level Rounds _
t 9 fint t 4 oth " Simulation results for low initial trust, different temptation to free ride and no communication optimum level under repeated rounds of face-to-face
resource management under self-interest and other-regarding o
_ _ _ _ communication.
behaviours of different sub-groups in the community, thereby 5
pointing to Iimproved policy interventions to sustain CBFM 4 _— ——— _ _ | _
%3 T T T = The simulation results of the system dynamics model help iIn
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OuEE] Of SYSuEm CYREmICs imeeE £, understanding that individuals' willingness to cooperate depends on
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Ob J e CtiV es - | b= 7" a set of non-material incentives (reciprocity, reputation and trust).
Field Experimeﬂta| DeSign 0 The analyses reveal significant insights about the incentives and
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A Develop systems dynamics model to analyze the pay-off Rounds behaviour characteristics of the participants and shows how
structure in cooperation dilemma (CBFM program in India). Behavioural heterogeneity of players in the state of Gujarat and Himanchal Pradesh Simulation results for different initial trust, low temptation to free ride and no communication heterogeneity in a group can hinder cooperation, reciprocity and
- - trust in CBFM programs. The system dynamics modelin
A Formalize feedback among core attributes of human Category Willingness to Cooperate |Initial trust Temptation to free ride 5 prog y y J
_ _ _ Gujarat Himanchal |Gujarat |Himanchal |Gujarat Himanchal % T — ful N f h : vsis of decisi | g di
A Simulate decision making of heterogeneous players under Rich High Low Low/High |Low Low/High |Low/High So 4 — ~._ cooperation dilemma situations. The co-ordination problem in local-
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different behavioural factors: temptation to free ride, o o |Ceonmen | LeEs L Lo Low/High ] he=c - level resource management under self-interest and other-regarding
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A Test the external regulation of face-to-face communication VFPC member |High High Low/High |Low/High |Low/High |Low Rounds sustain CBFM programs In developing countries.
for reducing common pool forest resource exploitation. Simulation results for different initial trust, different temptation to free ride and with communication
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