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Summary

Summary

Over the last five decades, the growing demand for ecosystem services, such as food,
water and fuel has led to the most rapid and extensive changes in ecosystems in human
history. Examples for these transformations include the agricultural intensification at
the habitat and landscapes scale. In the coming decades this pressure on ecosystems
will continue to rise due to an expected further increase in global population and GDP.
While these changes in ecosystems have induced substantial net gains in human well-
being, they also entail a degradation of regulating and supporting ecosystem services
(e.g. water purification, regulation of regional and local climate) that is often greater
than what is socially optimal. To address this externality problem, Payments for Envi-
ronmental Services (PES) are increasingly proposed as an efficient market-based policy

instrument.

Previous studies on PES have primarily been based on the Coasean approach. However,
practitioners can rarely find or establish the conditions that underlie the Coasean ap-
proach, such as perfect information. Critics thus postulate a new conceptualization of
PES that accounts for the complexities that characterize the real-world implementation
of PES. In this context, the management of uncertainty associated with heterogeneity in
the environmental, socio-economic, and socio-cultural background (contextual factors)
are of major concern, as well as strategic decisions regarding trade-offs in the PES out-

comes, where measures of efficiency are not the sole rationale.

The aim of this thesis hence is to contribute to a better understanding of the relation-
ships among contextual background, PES policy design and PES outcomes. More specifi-
cally, three research objectives were addressed. First, we assessed the relation between
ecological outcomes (bird diversity, bird abundance) and economic outcomes (yields,
revenue) of remnant or planted trees in smallholder oil palm plantations, along a man-

agement intensity gradient. Second, we investigated the crowding effect, induced by the
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framing of incentives as PES. Third, the conservation and distributional outcomes of two

alternative PES schemes, adopting different implicit fairness criteria, were analyzed.

The empirical analyses were based on survey and ecological data (120 observations), as
well as data from framed field experiments (360 observations). The data collection was
conducted in the Province of Jambi, Sumatra, Indonesia, between November 2012 and
April 2013. In the study region tropical lowland rainforest and extensive traditional
production systems have been almost completely transformed into monoculture rubber
and oil palm plantations with severe impacts on ecosystem service provision. To miti-
gate this degradation, wildlife-friendly strategies in which monoculture plantations are
enriched with trees planted in gaps within the plantation or with agroforestry buffer

zones to surrounding natural vegetation have been proposed.

In the first part of the study we assessed at what cost species diversity (abundance) can
be conserved and identified along which section of the management intensity gradient
cost-effective options for wildlife-friendly farming systems arise. Focusing on birds, re-
sults showed that the restoration of wildlife-friendly oil palm plantations, containing
mixed tree stands, can mitigate the loss of diversity (abundance) with respect to edge-
tolerant, open habitat and generalist bird species with low conservation status. This
gain in diversity (abundance) comes along with a loss in yields and revenue. Since this
relationship is non-linear, the marginal shadow price of bird species richness (abun-
dance) changes depending on the initial level of management intensity. In relatively ex-
tensively managed oil palm plantations, environmental additionality -in terms of bird
species richness- can only be achieved at the cost of relatively high revenue penalties,
whereas in relatively intensively managed oil palm plantations the same increase in
bird species richness can be achieved at a considerably lower loss in revenue. Results
hence suggested that there is room for tree-based enrichment of intensively managed

oil palm plantations.

In the second part of this thesis we investigated the extent to which contextual manipu-
lations of a policy intervention, such as the explicit framing of an incentive as PES, affect
conservation behavior using data from a framed field experiment. The results showed

that the PES framing significantly crowds in conservation behavior. Furthermore, re-
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sults of a zero-one inflated beta regression suggested that this crowding-in effect does
not hold for the entire range of participants with different social preferences; the con-
servation behavior of participants with very weak preferences is not affected by the
framing. To further identify mechanisms that can be abstracted from crowding effects,
we controlled for social experimenter demand effects. Findings suggested that framing
effects are driven by pro-social motives, such as the desire for social conformism or re-
spect rather than by the activation of pro-nature motives. The results of this part high-
light the importance for policymakers to take into consideration the contextual manipu-
lations associated with the implementation of a policy and to carefully assess the heter-

ogeneity in the existing preferences for the desired conservation activity.

The last part of this thesis explored the trade-off between conservation and equity con-
siderations in the use of PES. In particular, we investigated the impact of two alternative
PES schemes, which are implicitly associated with different fairness principles, on con-
servation and distributional outcomes under endowment and productivity heterogenei-
ty (differences in opportunity costs of conservation). We tested an equal PES scheme,
where a fixed flat rate per conserved hectare is paid, and a discriminatory PES scheme,
where redistribution is explicitly considered as a strategic objective. Keeping the con-
servation fund constant, in the latter scheme the total payment is redistributed by offer-
ing higher payments per conserved land unit to low-endowed participants than to high-
endowed participants. Results indicated that with the introduction of PES, the conserva-
tion behavior at group level significantly increases, indicating that environmental addi-
tionality in terms of conservation area can be achieved. Moreover, findings suggested
that the introduction of a discriminatory PES scheme can function as a multi-purpose
instrument that not only provides environmental additionality similar to an equal PES
scheme, but also realigns the income distribution in favor of low-endowed participants

and reduces inequality among group members (as measured by the gini index).

In the light of increasingly degraded ecosystems, this thesis illustrated empirically the
complexities and context-dependencies associated with the implementation of market-
based instruments, such as PES. Further collaborations between ecologists and econo-

mists are needed to specify the uncertainties associated with the environmental con-
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text. Moreover, inducing general principles from observed psychological response pat-

terns to the introduction of PES is essential for further research.
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Chapter [: General Introduction

1 General Introduction

1.1 The degradation of ecosystem services

Human well-being depends considerably on the Earth’s ecosystem services, including
commodities (e.g., food) as well as regulating (e.g., water purification), supporting (e.g.,
nutrient cycling), and cultural services (e.g., aesthetic beauty) (MA, 2005; Jack et al,,
2008; Engel et al.,, 2008). Over the last 50 years, the demand for ecosystem services has
increased significantly as the world population has doubled to 7 billion and the global
economy has grown more than six-fold, inducing, for example, changes in eating habits
toward meat and dairy products (MA, 2005; Engel et al., 2008). In response, food pro-
duction increased by 250%, water use by 100%, and timber production by 50% (MA,
2005). In the coming decades, this pressure on ecosystems will continue to rise due to
an expected three- to six-fold increase in global GDP by 2050 and considerable but
weakening population growth to 9 billion. Accordingly, the International Fund for Agri-
cultural Development (IFAD) estimates that global food production will have to increase

by 70% until 2050 to ensure food security (IFAD, 2010).

The growing demand for ecosystem services over the last five decades has led to the
most rapid and extensive changes in ecosystems in human history. The increase in food
production was accomplished by agricultural intensification at the habitat and land-
scape scales, made possible by the use of new technologies (e.g., crop varieties, fertiliza-
tion) and the transformation of natural or semi-natural habitats into agricultural pro-
duction areas. These changes to ecosystems have led to substantial net gains in human
well-being, such as the significant reduction of undernourished persons by 209 million
since 1990-92 (FAO, 2014b). However, the increase in global food production has been
achieved at the expense of increasingly degraded regulating and supporting ecosystem
services, including water purification, disease regulation, and the regulation of the re-
gional and local climate. The Millennium Ecosystem Assessment estimates that approx-
imately 60% of ecosystem services are “being degraded or used unsustainably” (MA,

2005, p.6). These forms of ecosystem service degradation entail consequences for hu-
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mans, such as the rapid spread of crop diseases (e.g., Rustus fungus strain Ug99), abrupt
alterations in water quality, shifts in regional climate, and increases in soil depletion
and erratic water supply (MA, 2005; Godfray et al., 2010). Poor communities are partic-
ularly vulnerable to the impacts of ecosystem degradation. Approximately 76% of the
world’s poor live in rural areas. A large majority of them are small-scale farmers or agri-
cultural wage laborers who rely on the provision of ecosystem services (World Bank,
2014; Dercon, 2009). Thus, fostered by limited informal and formal insurance systems
linked to, for example changing weather patterns, ecosystem degradation threatens to
undermine the progress that has been made in poverty alleviation. Going beyond the
material aspects of human well-being, ecosystem degradation also negatively affects the
personal security of the poor and the social relations among individuals (e.g., social co-
hesion) (UNEP, 2007). Considering the increasing competition for natural capital and
emerging resource bottlenecks, the Food and Agriculture Organization of the United
Nations (FAO, 2015) has called for a paradigm shift from input-intensive agricultural
development toward a more sustainable agriculture system that uses ecosystem ser-

vices more efficiently.

Since the benefits of regulating and supporting ecosystem services, such as water purifi-
cation, primarily flow to others, the valuation of the ecological dimension in the deci-
sion-making processes of resource users and the public interest might be misaligned.
This difference in private and social benefits leads to a greater depletion of regulating
and supporting ecosystem services than would be socially optimal, thus indicating mar-
ket failure (Engel et al., 2008; Jack et al., 2008; Gémez-Baggethun et al., 2010). To ad-
dress this externality problem, a number of potential policy solutions exist, including
command-and-control regulations, voluntary agreements and market-based instru-

ments.

Payments for Environmental/Ecosystem Services (PES) are increasingly proposed as a
market-based instrument that translate non-market values of ecosystems into financial
incentives. These icentives are at least equal to the private benefits forgone for the eco-
system service provider (Engel et al., 2008; Tacconi, 2012). Muradian et al. (2010, p.
2010) define PES as “a transfer of resources between social actors, which aim to create

incentives to align individual and/or collective land use decisions with the social inter-
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est in the management of natural resources.” Hundreds of PES initiatives have emerged
over the last decades (Jack et al., 2008; Landell-Mills, 2002). Examples include the well-
known forest conservation program in Costa Rica (FONAFIFO) (Pagiola, 2008) and the

PES scheme for carbon sequestration in Mexico (Corbera et al., 2007).

To date, the conceptualization and analysis of PES has primarily been based on the
Coasean approach. Given well-defined property rights and relatively low transaction
costs, the Coase theorem states that through bargaining over rights (e.g., the right to
commercialize the service provided by a natural asset) a Pareto-efficient outcome can
be achieved regardless of the initial allocation of property rights over the assets (Mura-
dian et al, 2010; Engel et al, 2008; Muradian et al., 2013). Adherents of the Coasean ap-
proach propose the creation of market transactions for environmental goods through
the implementation of market-based policy instruments to address the undersupply of
ecosystem services. However, practitioners can rarely find or establish the conditions
that underlie the Coasean approach, such as clear property rights, perfect information
and competition (Muradian et al., 2010). Critics thus postulate a new conceptualization
of PES that accounts for the complexities that characterize the real-world implementa-
tion of PES. In this context, the management of uncertainty associated with heterogenei-
ty in the environmental, socio-economic, and socio-cultural background are of major
concern, as well as strategic decisions regarding trade-offs in the PES outcomes, where
measures of efficiency are not the sole rationale (Jack et al., 2008; Muradian et al,

2010).

Given the complexities faced by practitioners, the aim of this study is to contribute to a
better understanding of the relationships among PES outcome, PES policy design and
contextual factors (environmental, socio-economic, and socio-cultural background) and
thereby to contribute to the design of PES. We do so by focusing on oil-palm-dominated

landscapes in Indonesia.
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1.2 Oil palm

Palm oil is one of the most important vegetable oils globally. “Hidden in the shopping
basket,” (Paddison, 2014) it can be found in an estimated one in ten products in US gro-
cery stores, such as margarine, detergents and cosmetics (Koh et al., 2009). It accounts
for 25% of global vegetable oil consumption (World Bank, 2010; UNEP, 2011). Fur-
thermore, oil palm (Elaeis guineensis) is currently one of the most relevant cultivated
feedstocks for the biodiesel production (Koh et al.,, 2009). The relatively high demand
for palm oil for food, oleochemistry and biofuel production is primarily driven by its
higher yields at lower cost relative to competing vegetable oils (e.g., soybean Glycine
max; rapeseed Brassica napus)!. Over the last 25 years, the total oil palm plantation area
has tripled (Gilbert, 2012), making it the most rapidly increasing perennial crop in the
tropics (Phalan et al., 2013). Currently, oil palm is cultivated on approximately 17 mil-
lion ha worldwide (FAO, 2014a). This expansion will likely continue due to increasing
food demand, especially in Asian countries such as India and China (IFAD, 2010). Oil
palm is grown in zones naturally occupied by the most biologically diverse terrestrial
ecosystems on earth, which provide important regulatory and supporting ecosystem
services, including carbon storage and water filtration (Fitzherbert et al., 2008; Koh et
al,, 2011). The Southeast Asian countries of Malaysia and Indonesia account for more
than 80% of global palm oil production (Sodhi et al., 2004). In Indonesia, the area under
oil palm cultivation nearly doubled from 4.2 million ha in 2000 to approximately 8 mil-
lion ha in 2010, making Indonesia one of the world’s leaders in palm oil production

(Obidzinski et al., 2012).

The expansion of the oil palm area in Indonesia has fostered economic development
alongside conflicts over land use and extensive ecosystem degradation. Oil palm cultiva-
tion is an attractive way out of poverty for many rural households (Feintrenie et al,
2010; McCarthy et al,, 2012), although smallholders only exploit a limited amount of the
crop’s genetic yield potential (Lee et al,, 2013). Furthermore, the expansion of cultiva-
tion significantly affects social relations and land ownership. In 2010, there were ap-
proximately 630 land disputes between oil palm companies and local communities due

to, for example, failure to recognize customary rights (Colchester, 2010; Obidzinski et

1 The average productivity of oil palm is approximately 4 tons of crude palm oil (CPO) ha-1 y-1, whereas
substitute crops produce on average less than 0.8t ha-1y-1 (UNCTAD, 2014).



Chapter [: General Introduction

al,, 2012). In addition to its economic and social implications, the expansion of oil palm
cultivation has severe impacts on the provision of ecosystem services. Its expansion is
one of the largest causes of deforestation (Koh et al., 2011). For the period from 1990 to
2005, Indonesia ranked second among countries facing a significant decline in forested
area (World Trade Organization, 2010). In addition, oil palm has replaced complex ex-
tensive cultivation systems, such as rubber agroforestry (hutan karet) (Ekadinata and

Vincent, 2011; Gouyon et al., 1993).

The conversion of natural rainforest into oil palm entails a severe loss of multitrophic
biodiversity and ecosystem functioning. Oil palm plantations hold significantly fewer
vertebrate and invertebrate taxa than do primary or disturbed (logged or secondary)
forests because of low habitat complexity and landscape fragmentation (Fitzherbert et
al., 2008; Foster et al., 2011). The loss of ecosystem functioning accompanying the loss
of biodiversity is proportionately stronger in oil palm plantations than in low-intensity
ecosystems, such as hutan karet (Barnes et al., 2014). Several studies report that bird
functional diversity significantly decreases as forests are converted into oil palm (Ed-
wards et al.,, 2010; Azhar et al.,, 2013). To mitigate this loss in biodiversity and ecosys-
tem functioning, scholars increasingly discuss various conservation strategies for oil-

palm-dominated landscapes.

1.2.1 Biodiversity conservation in oil-palm-dominated landscapes

Various strategies have been discussed to mitigate ecosystem degradation in oil-palm-
dominated landscapes. These include designer plantation landscapes in which mono-
cultural plantations are enriched with trees planted in gaps within the plantation or
with agroforestry buffer zones bordering surrounding natural vegetation (Edwards et
al,, 2010; Koh et al,, 2009; Fitzherbert et al., 2008; Bhagwat and Willis, 2008). Particu-
larly in Indonesia, where the forests have been nearly completely converted into agri-
cultural land, leaving only fragmented habitats, designer landscapes that offer the po-
tential for conservation within the landscape matrix are theoretically feasible solutions.
In this context, agricultural landscapes that exhibit habitat complexity comparable to
that of natural habitats, such as agroforestry systems, may contribute significantly to
the mitigation of biodiversity loss. In particular, open-habitat bird species, which are

dependent on heterogeneous human-made habitats, might be maintained by extensifi-
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cation (Benton et al., 2003). These species provide a range of regulatory ecosystem ser-
vices, such as pest control, seed dispersal and pollination (Karp et al., 2013; Van Bael et
al,, 2008). For designer plantations, the planting of trees is crucial. They provide habi-
tats for foraging, nesting, or roosting and attract seed-dispersing bird species (Chazdon,

2008).

Ample evidence shows that the extensification of agricultural production toward wild-
life friendly farming systems comes at the cost of lower yields (Green et al., 2005; Per-
fecto et al., 2005; Steffan-Dewenter et al.,, 2007; Phalan et al., 2011a; Tscharntke et al.,
2012b). Given this trade-off, self-regarding utility-maximizing farmers with no further
preferences for wildlife-friendly farming systems do not have an incentive to extensify
their production. Hence, incentives that compensate for the forgone yields are needed

to encourage conservation in oil-palm-dominated landscapes.

1.2.2 Incentive mechanisms for biodiversity conservation in oil-palm-dominated

landscapes

Market-based instruments, such as certification schemes or PES, are intended to com-
pensate for the forgone benefits induced by agricultural extensification.

Several campaigns (e.g., Orang Utan) led by non-governmental organizations (NGOs)
have raised awareness among concerned consumers regarding the threats that oil palm
cultivation poses for nature. This has led to the establishment of sustainability stand-
ards and certification schemes (DIE, 2012). The most relevant standard is the
Roundtable on Sustainable Palm Oil (RSPO), initiated in 2004 by the World Wildlife
Fund (WWF) and the company Unilever. It is an international, multi-stakeholder initia-
tive involving palm oil producers, food producers, retailers, banks, and environmental
and development NGOs. Currently, 18% of global palm oil production is RSPO certified
(RSPO, 2014a). Among eight principles and criteria, RSPO members agree to the con-
servation of natural resources and biodiversity. Thus, linked to the strategy of forest
fragment conservation, oil palm producers are required to identify and conserve habi-
tats of high conservation value (HCV) within or surrounding their plantations (Koh et
al., 2009). However, RSPO lacks clear guidelines on the HCV identification process and
related auditing (Koh et al., 2009). The RSPO label on products, which is used by a rela-
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tively small number of RSPO members, is not associated with the payment of price pre-
miums due to insufficient consumer demand for certified palm oil (RSPO, 2014b). This
lack of demand for certification is in large part the result of the untransparent labeling
of palm oil as generic vegetable oil in processed food. In 2014, the EU introduced the
law on food information to consumers (FIC), which determined that concealing ingredi-
ents using generic titles was no longer permitted. Whether the labeling of palm oil will
translate into a change in the willingness to pay for eco-certified oil palm remains to be

seen (Smedley, 2014).

The implementation of PES schemes, such as Reducing Emissions from Deforestation
and Forest Degradation (REDD*), represents further efforts to create incentives to re-
duce ecosystem service degradation from forested land and to invest in certain wildlife-
friendly cultivation systems, such as agroforestry buffer zones?. In 2005, REDD was first
discussed within the United Nations Framework Convention on Climate Change (UN-
FCCC) at the request of Cost Rica and Papua New Guinea. Seven years later, in 2012,
three UN agencies of the UN-REDD Program (FAO, UNDP, and UNEP) and the Indone-
sian Ministry of Forestry completed the Indonesian readiness phase that was intended,
for example, to develop a strategy for Information, Monitoring and Measurement, Re-
porting, and Verification (MRV), which is a condition for REDD implementation. In the
next phase, pilot studies of five REDD* activities will be implemented in Central Sulawe-

si, where the readiness phase was also conducted (Klaver, 2013).

To prepare villagers to implement market-based policy instruments, such as rubber
eco-certification and REDD*, in 2002 the World Agroforestry Centre (ICRAF) launched
the Rewarding Upland Poor for Environmental Services (RUPES) program in Indonesia.
The aim of this initiative was to develop conservation agreements (CA) to preserve rub-
ber agroforestry, which may function as complex habitats in oil-palm-dominated land-

scapes (ICRAF, 2014)°.

2 For further discussion on the role of agroforestry in REDD+ programs, see Minang et al., 2014.
3 For a discussion of whether to allow rubber agroforestry through hutan desa (village forest) to be in-
cluded as a land use in the REDD+ scheme, see Pramova et al., 2013, Villamor et al., 2011.
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1.3 Toward a new conceptualization of Payments for Environmental Ser-

vices

Figure 1 depicts the extension of the Coasean approach, in which contextual factors in-
teract with PES policy design and thereby determine the PES outcomes.

The Coasean policy approach implies the normative vision of assessing a policy based
on its economic efficiency as the sole relevant PES outcome. Efficiency in this context is
principally defined as social efficiency, whereby social economic welfare is maximized.
In this equilibrium, the social marginal benefits of an intervention equal the social mar-
ginal costs. The social marginal costs include, for example, the marginal opportunity
cost of foregone benefits of resource use and the marginal transaction costs of a policy
intervention. A policy intervention is environmentally effective, but not necessarily so-
cially efficient, if it provides environmental additionality, meaning that it incentivizes
the provision of additional ecosystem services that would not have been provided oth-

erwise (Engel et al.,, 2008; Jack et al.,, 2008).

i Environmental Social efficiency
| context

\ Socio-economic, and- \\ PES policy Environmental
H 1 E

{ cultural context / design effectiveness

. Political context

. Context

. dynamics

Figure 1: Conceptualization of PES. PES outcomes with non-dashed frames are considered
in the Coasean approach; contextual factors and PES outcomes with a dashed frame are
based on the new conceptualization of PES; contextual factors with a grey frame are not
addressed in this study.

Adapted from Jack et al., 2008
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Critics of conventional economic theory argue that contextual factors, which are gener-
ally disregarded under the Coasean approach, interact with the policy design and hence
determine the PES outcome. Jack et al. (2008) and Muradian et al. (2010) identify four
groups of contextual factors: environmental context, socio-economic and socio-cultural
context, political context and context dynamics. In this study, we address aspects of the
environmental, socio-economic and socio-cultural context, whereas we disregard the
political context and context dynamics*. With respect to PES outcomes, we extend the

Coasean approach by assessing the equity considerations of PES implementation.

1.3.1 Uncertainty regarding environmental additionality

The provision of environmental additionality induced by a policy is a necessary condi-
tion for PES implementation. However, practitioners and policy makers face substantial
uncertainty regarding environmental additionality due to the considerable complexity
of conservation activities (management intensity), ecosystem functioning and ecosys-
tem service provision (Muradian et al., 2010; Jack et al., 2008; Pascual et al., 2010). This
uncertainty can be partly explained by the non-linearity of the marginal benefits of eco-

system service provision (Jack et al., 2008).

Marginal environmental benefits are constant when, for example, the first tree on a
monoculture plantation provides the same amount of ecosystem service provision, such
as pest control (through an increase in bird diversity), as the 50t tree. This would imply
that environmental additionality does not depend on the initial conditions; hence, the
implementation of a uniform per-unit payment is a feasible PES scheme to achieve a
conservation goal. However, for many ecosystem services, changes in management in-
tensity induce a non-linear change in environmental benefits due to, for example,
threshold effects in ecosystems (Jack et al., 2008). The level of environmental addition-
ality thus depends on the initial properties of the ecosystem (environmental context).
The complexity in the PES policy design with respect to non-linearity is further fostered
by the fact that the marginal opportunity costs of conservation are also non-constant.
For example, the forgone benefits due to the first tree planted on a monoculture planta-
tion are not identical to those of the 50t tree. Assuming that it is possible to discrimi-

nate among resource users with respect to the compensation level, the non-linearity

4 For further discussion of the political context, see Jack et al., 2008.
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makes it possible to identify sections of the management intensity gradient at which
cost-effective options for conservation activities arise (Clough et al., 2011; Pascual et al,,

2010; Jack et al., 2008).

1.3.2 Motivation crowding

In addition to the increasing relevance of PES in practice, a growing number of scholars
criticize the utilitarian, market-based rationales for conservation underlying the
Coasean approach, in which ecosystem values are reduced to a single exchange value. In
this context, socio-economic and socio-cultural aspects associated with the provision of
ecosystem services are denied (Muradian et al., 2010; Kosoy and Corbera, 2010 see also
McCauley, 2006). One of the most common arguments of critics is that incentives such
as PES may undermine social and ethical motives to conserve ecosystem services and
hence may lead to a counterproductive or less efficient outcome than that predicted by
conventional economic theory (Frey and Jegen, 2001; Bowles, 2008). Critics primarily
refer to the motivation crowding theory (Frey, 1994; Frey, 1997; Frey and Oberholzer-
Gee, 1997), which states that monetary incentives affect the outcome not only by alter-
ing the costs and benefits of providing the desired activity (price effect) but also by
shaping the intrinsic motivation to contribute to the desired outcome (crowding effect).
Accordingly, monetary incentives may either strengthen social and ethical motives

(crowding in) or undermine such motives (crowding out).

Empirical evidence has identified a number of psychological mechanisms that may ex-
plain crowding effects in the provision of public goods that are induced by monetary
incentives (Narloch et al.,, 2012; Rodriguez-Sickert et al., 2008; Cardenas et al., 2000;
Vollan, 2008; for an overview, see Rode et al., 2014). One line of literature assumes that
incentives are part of the way a situation is represented and that these contextual ma-
nipulations affect behavior (Tversky and Kahnemann, 1981; Bowles, 2008). In the short
run, PES may serve as frame shifting by changing the cognitive concept of the conserva-
tion logic toward economic reasoning, thus disregarding pro-nature and social motives
(Bowles, 2008; Gomez-Baggethun et al.,, 2010; Vatn et al., 2010; Garcia-Amado et al,,
2013). In the long run, this frame shifting might diminish environmental values and
mindsets (Rode et al. 2014). Besides these forms of crowding out, frame shifting might

also result in crowding in. With respect to pro-social motives, frame shifting may serve

10



Chapter [: General Introduction

as a signal, highlighting that conservation activities are socially esteemed and enforcing
social norms. With respect to pro-nature motives, frame shifting may activate environ-
mental considerations in the short run and strengthen environmental values and mind-

sets in the long run (Sommerville et al., 2010).

1.3.3 Equity considerations

Ignoring the role of the initial allocation of property rights to achieve efficiency gains,
the Coasean policy approach disregards equity considerations in the implementation of
PES. Driven by the normative vision of efficiency improvements as a guiding principle,
the “pro-poor” targeting of PES has been investigated with regard to the required condi-
tions (such as secure property rights, reduced transaction costs, and an increased ca-
pacity for market participation) for poor landowners to become efficient providers of
ecosystem services and hence to participate in the PES program (Pascual et al., 2010;
Grieg-Gran et al., 2005; Landell-Mills, 2002; Pagiola et al., 2005). Critics argue that this a
priori rationale of efficiency as the sole outcome precludes a better understanding of the
relationship between equity and efficiency (Pascual et al.,, 2010; Muradian et al., 2010;
Muradian et al., 2013; Landell-Mills and Porras, 2002). Evidence shows that in the ma-
jority of PES schemes, poor landholders tend to be excluded from participation (proce-
dural justice) or lack adequate benefits generated through program participation (dis-
tributional justice) (Zbinden and Lee. 2005; Grieg-Gran et al., 2005; Sommerville et al,,
2010; Corbera et al., 2007). Thus, practitioners (e.g.,, NGOs, government agencies) in-
creasingly contend that PES should function as a multipurpose instrument for both eco-
system conservation and poverty alleviation to secure the political and social legitimacy
of the intervention (Landell-Mills and Porras, 2002; Pagiola et al.,, 2005; Grieg-Gran et
al., 2005; Corbera et al, 2007; Muradian et al.,, 2010; Corbera and Pascual, 2012;
Narloch et al.,, 2013; Muradian et al., 2013). Because PES schemes are often framed
within broader development interventions that are explicitly intended to target vulner-
able groups, practitioners are confronted with the need to consider equity and fairness
when designing PES schemes. Moreover, the implicit fairness criteria of the PES scheme
(Pascual et al.,, 2010) and the distribution of benefits and costs among landholders
might be perceived as unfair by members of society or other stakeholders, thus decreas-
ing the social legitimacy of the program (Sommerville et al., 2010; Corbera et al., 2007;
Kosoy et al,, 2007; Petheram and Campbell, 2010).

11



Chapter [: General Introduction

Pascual et al. (2010) conceptualize the interdependency between efficiency and equity
and elaborate the role of different implicit fairness criteria in PES schemes. As depicted
in the previous section, incentives are embedded in complex social systems and interact
with ethical and social motives (Bowles, 2008; Frey and Jegen, 2001; Cardenas and Car-
penter, 2008; Pascual et al., 2010). The social notion of what distributive rule (implicit
fairness criterion) is perceived as fair may thus determine conservation behavior and,
ultimately, the equity/ efficiency relationship. Because the perception of fairness is sub-
stantially determined by the socio-economic (e.g., status in society) and socio-cultural
contexts, manifold fairness criteria exist that may vary significantly across agents (Pas-
cual et al,, 2010). Pascual et al. (2010) identify a number of PES design principles that
differ considerably in their implicit fairness criterion or in the relative weights that they
assign to equity and efficiency concerns. Policy designs range from PES schemes that
primarily favor equity concerns at the cost of efficiency to schemes that primarily focus

on efficiency concerns at the expense of equity.

1.4 Problem statement

The nearly complete transformation of natural or semi-natural habitats into oil palm
plantations has serious consequences for the provision of ecosystem services. Hence,
the implementation of PES schemes that incentivize the establishment of wildlife-

friendly farming systems is a potential approach to mitigate ecosystem degradation.

To address the question of at what cost diversity (abundance) of bird species can be
conserved and at what section of the management intensity gradient cost-effective op-
tions for wildlife-friendly farming systems arise, the species diversity (abundance) yield
function has to be estimated (Green et al., 2005; Perfecto et al., 2005; Steffan-Dewenter
et al,, 2007; Phalan et al., 2011a; Tscharntke et al.,, 2012b). To best of our knowledge,
studies that integrate biodiversity and yield data in the context of wildlife-friendly
strategies in oil-palm-dominated landscapes are lacking. Previous ecological (economic)
studies on the relationship between management options that enhance habitat com-
plexity and bird species diversity (yield) are inconclusive (Najera and Simonetti, 2010;

Aratrakorn et al.,, 2006; Azhar et al., 2011; Bhagwat and Willis, 2008; Miccolis et al,,
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2014) as they miss a clear definition of the degree of habitat complexity. Despite the
relevance of non-linearity in the marginal benefits and costs of methods for enhancing
habitat complexity, studies offering insights into how biodiversity and yields respond to
quantitative changes in management options in oil-palm-dominated landscapes are

lacking (Koh and Ghazoul, 2008).

To understand the mechanisms that underlie crowding effects is of essential relevance
when it comes to the design of policy instruments (Rode et al., 2014). In the last decade,
a growing number of studies have investigated motivation crowding induced by PES-
like schemes meant to encourage biodiversity conservation in a development country
context. Narloch et al. (2012) investigate the effectiveness of collective vs. individual
rewards linking it to the motivation crowding theory by applying an experimental ap-
proach (see also Vollan, 2008; Travers et al., 2011). Others use case studies to examine
qualitatively the relation between PES and motivational factors (Fisher, 2012; Garcia-
Amado et al.,, 2013; Sommerville et al.,, 2010). These studies are inconclusive as they
provide only suggestive comments on the mechanisms that underlie the crowding ef-
fect. To best of our knowledge, studies that explicitly aim to investigate the crowding

effect induced by framing in the context of PES schemes are lacking.

The potential interdependency between efficiency and equity is determined by the fair-
ness criteria adopted in the PES scheme. Despite the relevance of this issue, to date, few
scholars have addressed the distributional implications, such as the distribution of ben-
efits and losses between different landholders, induced by alternative PES schemes.
Both Alix-Garcia et al. (2008) and Borner et al. (2010) highlight equity and efficien-
cy/cost-effectiveness implications by applying micro-simulation models. Simulations
allow the researcher to control for various determinants of PES outcomes, (e.g., differ-
ences in opportunity costs, spatial patterns, ecosystem service provision and land ten-
ure, experimental approaches). However, experimental approaches, such as framed
field experiments are needed to control for the context-dependent impacts of applying
different fairness criteria (through different social notions of distributional justice). To
the best of our knowledge, studies that apply a framed field experiment to assess the
distributional outcomes of alternative PES schemes are scarce (Narloch et al., 2013;

Jindal et al,, 2013). Narloch et al. (2013) investigate the distributional outcomes of three
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alternative payment rules that implicitly incorporate different fairness criteria by apply-

ing an agro-biodiversity conservation auction in Bolivia and Peru.

The introduction of heterogeneous participants in public goods games is a relevant ex-
tension because strong evidence exists that preferences associated with the provision of
a public good and the valuation of intangible factors associated with the PES design (e.g.
implicit fairness criteria) are largely determined by the relative position of an individual
within a group (Cardenas et al,, 2002; Janssen et al., 2012; Schilizzi, 2011). The experi-
mental literature on public goods games generally only considers one type of heteroge-
neity, such as endowment heterogeneity (Cherry et al., 2005; Narloch et al,, 2012; Reu-
ben and Riedl, 2013) or productivity heterogeneity (Reuben and Riedl, 2013; Cardenas
et al. 2002), instead of accounting for both types of heterogeneity (Chan and Mes-
terlman, 1999). To best of our knowledge, studies that apply a public good game with
heterogenous participants (endowment and productivity heterogeneity) to investigate

the distributional outcome of alternative PES schemes have not yet been conducted.

1.5 Research objectives

The aim of this study is to assess the relationships among PES outcomes, policy design
and environmental and socio-cultural context. We do so by focusing on oil-palm-
dominated landscapes in Indonesia. Our aim is to contribute to the scientific basis for
designing incentive mechanims for structurally complex oil palm landscapes. Given the
research gaps in the literature identified above, the objectives of the study are as fol-
lows:

e To assess the trade-off between ecological (bird diversity, bird abundance) and
economic outcomes (yields, revenue) of remnant or planted trees in smallholder
oil palm plantations along a management intensity gradient.

e To assess the crowding effect induced by the framing of incentives as PES.

e To assess the conservation and distributional outcomes of two alternative PES
schemes, which adopt different implicit fairness criteria, by using a modified
public goods experiment with heterogeneous participants (both in terms of en-

dowment and productivity).

14
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The analyses of the objective rely on two datasets. The investigation of the first research
question is based on the analysis of survey and ecological data from 120 smallholder oil
palm plantations. To assess the second and third research question, a modified public
good experiment was implemented. The experiment was conducted with 360 oil
palm/rubber cultivating farmers in Indonesia. The household questionnaire, instruc-
tions and post-experimental questionnaire are attached in the Appendix at the end of

the dissertation.

1.6 Outline

The rest of the dissertation is organized as follows. Chapter Il presents the first manu-
script titled “ Trade-off between bird diversity and abundance, and yields and revenue”.
This study employs a mixed model approach to assess the ecological-economic trade-off
of remnant or planted trees in smallholder oil palm plantations. In addition, the margin-
al shadow price of bird species richness (abundance) conditional on the initial level of
management intensity is illustrated.

Chapter III present the second manuscript titled “Frame-shifting and motivation crowd-
ing: a public good experiment on Payments for Enviromental Services” . This study applies
a zero-one inflated beta regression to explicitly investigate framing effects conditional
on the level of preferences for conservation. This chapter also explores the psychologi-
cal mechanisms behind framing effects by taking into account social experimenter de-
mand effects.

Chapter IV presents the third manuscript titled “ Conservation vs. Equity. Can Payments
for Environmental Services achieve both? “. It uses the data from a modified public good
game with heterogeneous participants to investigate the conservation outcome at indi-
vidual and group level of two alternative PES schemes. In addition, the distributional
outcome is analyzed with respect to the income distribution at individual level and the
Gini Index.

Finally, Chapter V summarizes the main findings and concludes with policy recommen-

dations and suggestions for further research.
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2 Trade-off between bird diversity and abundance, yields and revenue
in smallholder oil palm plantations 5

Abstract

Global land-use change has drastic consequences for biodiversity leading to losses of
ecological functioning, ecosystem services and human well-being. While species de-
pendent on undisturbed natural habitat are most affected by conversion to agriculture,
even populations of disturbance-tolerant species can be endangered in landscapes dom-
inated by high-input mono-cultural cropping systems. This has raised the question of
how, and at what cost, a diversity of species can be conserved in such habitats. Focusing
on birds of smallholder oil palm-dominated landscapes, we investigated the relationship
between the ecological and economic outcomes of remnant or planted trees in small-
holder oil palm plantations. The study comprised a household and a field component.
We gathered plot specific data on yields, revenue and inputs from 120 households own-
ing productive oil palm plantations in the Jambi Province, Sumatra, Indonesia. Bird di-
versity and abundance as well as vegetation structure was assessed on the same oil
palm plots. We tested the effects of a set of economic and ecological variables on
measures of bird diversity, bird abundance, oil palm yield, and total revenue. Our re-
sults show that a gain in bird diversity and bird abundance conditional on increases in
number of trees comes along with a loss in revenue for farmers indicating that there is a
win-lose relationship between ecological and economic functions. However, since the
relationship is non-linear, costs for bird species gain or gain in bird abundance change
depending on the number of trees within an oil palm plantation: in a relatively exten-

sively managed oil palm plantation (high number of trees, low oil palm yields), a further

5 Published: Teuscher, M., Vorlaufer, M., Wollni, M., Brose, U., Mulyani, Y. & Clough, Y. (2015). Trade-off
between bird diversity and abundance, yields and revenue in smallholder oil palm plantations, Biological
Conservation, 186, 306-318
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increase in the number of bird species or individuals leads to a relatively high loss in
total revenue, whereas in an intensively managed oil palm plantation the same increase
in number of bird species results in a smaller loss in revenue. An increase in bird abun-
dance can be fostered at smaller costs when compared to the costs for increasing biodi-
versity. This suggests that there is room for tree-based enrichment of intensively man-
aged oil palm plantations, where a relatively high increase in bird species richness or

bird abundance could be achieved at relatively low cost.

Keywords: ecological-economic trade-off, bird diversity, agro-ecosystems, oil palm,

Southeast Asia
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2.1 Introduction

Land-use change is globally the most important cause for biodiversity loss (Immerzeel
et al.,, 2014; Sala, 2000). Both the transformation of natural or semi-natural habitats into
mono-cultural annual or perennial cropping as well as agricultural intensification at
local and landscape-scale lead to losses in biodiversity and ecosystem functioning of
species communities (Edwards et al.,, 2014; Sala, 2000; Sodhi et al., 2004; Steffan-
Dewenter et al.,, 2007; Wilcove et al., 2013), with a risk of negative effects on human
well-being (Cardinale et al., 2012; but see Raudsepp-Hearne et al,, 2010). In the next few
decades, the pressure on biodiversity will proceed or even amplify due to an increasing
demand for food (Tilman et al., 2002) and biofuels (Corley, 2009; Field et al., 2008; Koh
and Ghazoul, 2008; Koh and Wilcove, 2007). The mitigation of the loss of biodiversity
and of land degradation is therefore one of the major challenges in the current decade
(UN‘s ‘decade of biodiversity’) (Tscharntke et al., 2012a).

Almost two-third of the cropland expansion in tropical countries in the last decade can
be attributed to the expansion of annual crops, such as soybean and maize. Oil palm
(Elaeis guineensis), ranking the fifth of the most rapidly expanding crops in harvested
area, is the most rapidly expanding perennial crop in the tropics (Phalan et al,, 2013).
Within 25 years, the total plantation area of oil palm has tripled, with current global
estimates of over 15 million ha (Gilbert, 2012). In Indonesia, the area under oil palm
cultivation almost doubled from 4.2 million ha in 2000 to around 8 million ha in 2010,
which account for 46% of the world’s crude oil production (Obidzinski et al., 2012). In
2009, the Indonesian government claimed that the oil palm area can be nearly doubled
to 18 million ha “without disturbing [...] forest preservation efforts” (The Jakarta Post,
2009).

On the one hand, oil palm cultivation is an attractive pathway out of poverty for many
rural households (The World Bank, 2011) even though smallholder productivity (in
2010, 38% of the total oil palm area was managed by smallholders (Rianto et al., 2012))
is approximately 35-40% lower than yields in the private and government sectors (Lee
et al., 2013) and varies considerably conditional on institutional, agronomic and bio-
physical factors (Budidarsono, 2012; Koh and Ghazoul, 2010; Lee et al., 2013; McCarthy,
2010; Rist et al., 2010). On the other hand, oil palm cultivation is also a pervasive threat
to biodiversity (Belcher and Schreckenberg, 2007; Fitzherbert et al., 2008). Large areas

of Southeast Asia, where around 80% of palm oil are produced, belong to the most bio-
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logically diverse terrestrial ecosystems on earth, characterized by a high degree of en-
demicity (Fitzherbert et al.,, 2008). It is estimated that between 1990 and 2005 around
57% of the oil palm expansion occurred at the expense of tropical rainforest (Koh and
Wilcove, 2008; Wilcove and Koh, 2010). Between 1990 and 2005, Indonesia reported an
absolute decline in forested area of 280,000 km?, ranking second among the countries
which face a significant decline in forested area (World Trade Organization, 2010). Oil
palm plantations are also often established on extensive complex smallholder produc-
tion systems, such as “jungle rubber” (hutan karet), which is characterized by rubber
trees mixed with other tree species forming a stand structure similar to secondary for-
est (Ekadinata and Vincent, 2011; Gouyon et al., 1993). Both, forest and jungle rubber,
are valuable habitats for conservation. Jambi Province in Indonesia is one of the prov-
inces with the fastest and most complete transformation of tropical lowland rainforest
and extensive traditional production systems into rubber or oil palm plantations
worldwide (Laumonier et al.,, 2010). Compared to jungle rubber as a complex agrofor-
estry system, oil palm production is characterized by a high degree of intensification at
the landscape and habitat scale, including landscape simplification (Foster et al., 2011)
and rather low structural habitat complexity (uniform stand age; low canopy; low

ground layer vegetation cover; low-stability micro-climate).

Oil palm landscapes are among the poorest habitats for biodiversity in tropical regions
(Fitzherbert et al., 2008) and the conversion of natural or logged forest to oil palm plan-
tations leads to dramatic losses in biodiversity in the majority of taxonomic groups
(Foster et al., 2011). Fayle et al. (2010), for example, report a decline of forest ant spe-
cies of 81% as forest is converted to oil palm. This loss of species is mainly caused by a
loss in habitat heterogeneity. Moreover, conversion of tropical forests into oil-palm can
lead to a loss in ecosystem functions that disproportionately exceeds the decline in spe-
cies diversity (Barnes et al., 2014). Edwards et al. (2013) showed that functional diver-
sity of birds experiences severe declines along a gradient from unlogged forest to logged
forest to oil palm. Similar results were found by Azhar et al. (2013) who found reduced
bird functional diversity in oil palm compared to peat swamp forest. Species that domi-
nantly colonized oil palm landscapes after conversion are mainly generalist disturb-
ance-tolerant species with large geographical ranges and low conservation status

(Edwards et al., 2013; Peh et al., 2006).
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However, it has been highlighted that even in such impoverished landscapes, there can
be significant variation in abundance and diversity of species, dependent on the man-
agement of the vegetation and the presence of nearby forests (Azhar et al.,, 2011; Koh,
2008), suggesting that the - from many species' perspective - inhospitable monoculture
landscape can be softened up to some degree. Achieving this is valuable, not only in or-
der to maintain populations of disturbance-tolerant species, which have been shown to
keep declining elsewhere long after major changes in land use (e.g. farmland birds in
Europe), but also to ensure ecosystem functions such as pest control. Birds, for instance,
play an important role in an ecosystem as they maintain a wide range of ecosystem
functions such as pest control, seed dispersal and pollination (Karp et al, 2013;
Sekercioglu et al.,, 2002; Sekercioglu et al.,, 2004; Van Bael et al, 2008). Birds were
shown to contribute to the control of leaf-eating oil palm pests (Koh, 2008) and have a
beneficial impact on agroforestry crops as they effectively suppressed arthropod densi-

ties leading to an increase of yield by about a third (Maas et al., 2013).

One wildlife-friendly option are designer plantation landscapes in which mono-cultural
plantations are enriched with trees planted in gaps within the plantation or with agro-
forestry buffer zones to surrounding natural vegetation. They are proposed as a means
to maintain livelihood needs while increasing biodiversity and ecological functions and
thus to alleviate the negative environmental impacts of intensively managed transfor-
mation systems such as oil palm (Bhagwat and Willis, 2008; Bhagwat et al.,, 2008;
Clough et al,, 2011; Koh et al,, 2009). In particular, tree planting is considered an im-
portant measure. Planted trees are likely to attract seed dispersing animals by providing
habitat for foraging, nesting, or roosting and thus increase seed rain and allow natural
succession (Chazdon, 2008). Even within small stands, trees may alleviate stressful
conditions and thus facilitate seedling establishment by creating a more favourable mi-
croclimate and amelioration of the soil (Cole et al.,, 2010; Fischer et al., 2010; Herrera
and Garcia, 2009; Manning et al., 2006; Zahawi and Augspurger, 2006).

The evaluation of management options that aim to conserve biodiversity, both at the
landscape and habitat scale, depends on the shape of relationship between ecological
and economic outcomes (Green et al., 2005; Perfecto et al., 2005; Steffan-Dewenter et
al., 2007; Phalan et al,, 2011a; Tscharntke et al., 2012b). The effect of mixed trees in oil

palm plantations, controlling for management regimes (e.g. fertilizer and herbicides
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application) and habitat complexity (ground vegetation, shrubs) on yields and revenue
has rarely been studied. On the one hand, oil palm yields most probably decrease with
increasing number of other trees within the plantation because of competition for light
and nutrients (Corley and Tinker, 2003), and depending on the method of establish-
ment, on space forgone for planting oil palm. On the other hand, Miccolis et al. (2014)
show, based on a study of oil palm grown in trial plots of ecologically diverse agrofor-
estry systems in northern Brazil, that after five years oil palm yields in agroforestry sys-
tems were on average higher than those in mono-cultural systems. Thus, agro forests
managed to be more "wildlife-friendly” do not necessarily result in a decrease in agri-

cultural output.

Here, we investigate the relationship between the ecological and economic outcomes of
remnant or planted trees in smallholder oil palm plantations, as a contribution towards
the scientific basis for designing incentives for structurally complex oil palm plantations
for enhanced species diversity. This study comprises a field and a household survey
component. We conducted a bird and vegetation assessment and a socio-economic
household survey from the same 120 smallholder oil palm plantations in four villages in
the province of Jambi, Sumatra, Indonesia, along a gradient of habitat complexity and
management intensity. This study aims to answer the following research questions: (1)
Do remnant or planted trees within oil palm plantations affect bird diversity and bird
abundance? (2) Do remnant or planted trees within oil palm plantations affect economic
outcome variables, such as yield and revenue? (3) Is there a trade-off between ecologi-
cal and economic functions? (4) What is the shape of the relationship between ecologi-

cal and economic functions?

2.2 Material and methods

2.2.1 Study site

The survey was conducted in four villages (Bukit Harapan 1° 31' 25.9746" S, 102° 56'
3.3864" E; Bukit Sari 1° 31' 59.7606" S, 103° 10" 16.8882" E; Karmeo 1° 47' 39.7242" S,
103° 2' 38.1402"; Pulau Betung 1° 33' 41.4216" S, 103° 25' 41.6958" E) in the Batangha-
ri region in the Province of Jambi, Sumatra, Indonesia, between February and April

2013. A map of the study area is provided in Figure 2. Total area of all 101 plots used in
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the analyses (excluding missing data points) was 164 ha (70 ha in Bukit Harapan; 53 ha
in Bukit Sari; 27 ha in Karmeo; 14 ha in Pulau Betung). The climate is humid tropical,
with a mean temperature range from 25.9-26.8°C and an annual rainfall of 2268.3 mm
year1(1960-1990 average). To establish mono-cultural oil palm and rubber cultivation
area, natural lowland rainforest was cut massively in the 1970’s and 1980’s by conces-
sion logging. Hence, large areas of lowland rainforest do no longer exist in the Ba-
tanghari region but only small patches of jungle rubber or secondary forest. This trans-
formation of lowland rainforest into mono-cultural rubber and oil palm plantations was
fostered by the transmigration program, which was launched by the Indonesian gov-
ernment in the 1980’s (Elmhirst, 1999; Fearnside, 1997). Within the framework of this
program, households were resettled from the over-populated islands of Java or Bali to
the less-populated islands of Kalimantan and Sumatra. These settlements were estab-
lished in Nucleus Estates and smallholder plantations (NES), where a company-owned
refinery and estate is surrounded by smallholder-owned plantations. Besides access to
credit and oil palm technology, early transmigrant households obtained certified land
entitlements, which include 2 ha of already established oil palm plantation within the
NES plantation (McCarthy et al.,, 2012). Transmigrant smallholder oil palm plantations
intend to be intensively used agricultural systems characterized by high input use and
contribute to landscape homogenization. Oil palm plantations within one NES planta-
tion are similar in terms of oil palm age, oil palm density, and management practices
and form a large mono-cultural oil palm plantation by bordering each other.

In the last 10 years, however, the expansion of smallholder oil palm area has been main-
ly driven by independent smallholders, who are located in autochthonous, rather than
transmigrant villages (Ekadinata and Vincent, 2011). These independent smallholders
are either locals or spontaneous migrants (e.g. from other parts of the Jambi province).
Autochthonous oil palm plots are considerably different compared to the transmigrant
ones in terms of oil palm age, oil palm density and management practices. The land-
scape of autochthonous villages is characterized by oil palm plantations that incorpo-
rate a management intensity gradient and small patches with different land use types
(e.g. rubber mono-culture, jungle rubber, bush fallow land, home garden etc.).

To capture a wide range of variability in structural complexity on the habitat and land-

scape scale among oil palm plantations and accounting for the gradient in agricultural
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intensity in that region, the survey was carried out in two autochthonous villages (Pulau

Betung, Karmeo) and two transmigrant villages (Bukit Sari, Bukit Harapan).

Bukit Sari

Bukit Harapan
e . Pulau Betung

Karmeo

Figure 2 Map of the study area: (a) Sumatra (b) Location of the study plots in the four
study villages Bukit Harapan (yellow), Bukit Sari (blue), Pulau Betung (green) and
Karmeo (red) in the Jambi province.

2.2.2 Household survey

Based on a village census, a total of 120 households that individually manage productive
oil palm plots were randomly selected. In the case that a household owned more than
one productive oil palm plot, the largest oil palm plot was selected for further consider-
ation. In the transmigrant villages, 70 oil palm cultivating households were interviewed.
Due to the lower number of households owning productive oil palms, only 50 plots were
selected in the autochthonous villages. Information on farm and household characteris-
tics including plot specific data was obtained from the household heads. The standard-
ized questionnaire contains information on plot characteristics (plot size, oil palm age,
oil palm density, location etc.), abundance and use of trees within or along the border of
the specific plot, costs and benefits of oil palm cultivation and cultivation of trees, re-
spectively. All plot characteristics and management related information refer to the cal-
endar year 2012. Afterwards, we accompanied the farmer to the plot that he/she was

interviewed about to take GPS coordinates and tracked the borders of each plot by sur-
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rounding it with a GPS device. Plots sizes ranged from 0.19 ha to 9.26 ha (mean plot
size: 1.62 * 0.98).

2.2.3 Bird sampling

Birds were recorded visually and acoustically, and by systematic tape recordings in ac-
cordance with a standardized observation method using 15 minutes point counts at the
centre of each plot. We did only one point count per plot, independent of the plot size, as
we only wanted to assess the local bird diversity and the sum of observations at the cen-
tre of each plot. Each plot was visited twice from 6 am to 10.30 am and there was a min-
imum of six days between the first and the second sampling period on plots within each
of the villages. Point counts were only done when weather conditions were appropriate
(no rain). For every species, we recorded the maximum number of individuals present
simultaneously on the plot. Individuals flying only above the canopy were excluded
from analyses. Migratory species were not recorded. For taxonomy we followed
MacKinnon et al. (1993). To get a standardized measure for all plots for the analyses, we
used bird observations within a 25 m radius only, as this was the maximum area that
could fit into every plot. For vulnerability status, we used the species’ IUCN (Interna-

tional Union for Conservation of Nature) classification (IUCN, 2014).

2.2.4 Vegetation assessment

Vegetation structure was assessed on 100 m x 6 m transects on each plot starting from
the centre of the plot proceeding into northerly, southerly, westerly and easterly direc-
tion. We distinguished between trees and shrubs and noted the distance of each vegeta-
tion structure from the centre. The height and percentage cover of ground vegetation
was assessed within circles (radius=3 m) at the centre point and along each of the four
transects at 50 m and 100 m distance from the centre. Density measures for vegetation
variables were calculated only from data that was collected within each plot. Vegetation

data collected outside the plot were not considered.
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2.2.5 Data analysis

Using mixed effects models, we tested the effect of a set of economic and ecological vari-
ables on bird diversity, bird abundance (sum of bird observations in two sampling peri-
ods), yields (ton year -1 ha'l) and revenue (US$ year! ha'l), with village as a random ef-
fect to control for unobserved heterogeneity between the four study villages. Table 1

depicts the set of variables used, as well as their range.

Table 1: Explanatory variables considered in the full models to explain bird abundance,
bird diversity, yields and revenue

Variable name Description Min Mean Max

Village Factor with four levels, Bukit Hara-
pan, Bukit Sari, Karmeo and Pulau
Betung, entered the model as ran-

dom effect
Number of trees Number of all trees > 2 m per ha, log
(ecology models) transformed (offset: 2.51) 0 27.93 314.72
Number of trees Number of trees per ha, log trans-
(economic models, formed (offset: 0.22) 0 12.26 125.67

negative input)

Number of oil palms Number of oil palms per ha, log 86.98 159.26 34999

transformed

Forest border Factor with two levels, forest patch
bordering the oil palm plot (1) and 0 ) 1
no forest patch at the border of the
plot (0)

Shrubs Number of shrubs > 1.5 m per ha, 0 30.63 193.72
untransformed

Height ground ve- Factor with five levels: (1) 0-15 cm,

getation (2)16-30 cm, (3) 31-50 cm, (4) 51- 0 - 5
100 cm, (5) 101-150 cm

Age Age of oil palms 1 12.39 21

Age, squared Age of oil palms, squared trans- 1 189.41 441
formed

Quantity of fertili- Total amount of applied fertilizer

zer (kg) per ha and year, log trans- 0 771.10 2493.22
formed (offset: 1.14)

Value of herbicides  Total value of applied herbicides
(IDR) per ha and year, log trans- 0 184094.6 3461947
formed (offset: 14127.2)

Labour hours Total working hours of family and
non-family labourers per ha and 32.43 286.31 2190.72
year, log transformed

Marehat Factor with two levels, marehat
clones plantes (1) and no marehat 0 - 1

clones planted (0)

Transformed values in parentheses. Offsets used for log transformation of variables including
zeros in parentheses.
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For the bird models, we pooled the observations from the two sampling periods and ran
a glmm with a Poisson distribution and a log-link function using the “glmer” function (R
Core Team, 2014). There was no over-dispersion in the bird diversity model whereas
the bird abundance model was highly over-dispersed. To deal with the over-dispersion
in the abundance model, we included an observation level random effect.

For the economic models, we estimated a Cobb-Douglas production function, which was
specified as a linear relationship between the log-transformed outcome variables and a
range of log-transformed input variables. The “Ime” function was used assuming a nor-
mal distribution and fitting the models by maximum likelihood estimation (R Core
Team, 2014).

Oil palm yields were calculated as the total output of oil palm bunches divided by oil
palm area. The total revenue comprises the revenue generated both from marketed oil
palm bunches and from fruit and timber products of the remnant or planted trees with-
in or at the border of the oil palm plantation. In addition, the opportunity costs of fruits
and timber products generated from remnant or planted trees and consumed by the
household were valued using the respective market prices. For the oil palm revenue, for
each individual farmer the average fresh oil palm bunch price was calculated based on
the average fresh oil palm bunch price received in the dry and in the rainy season
weighted by the length of each season.

The choice of explanatory variables considered in the economic models was guided by
the production technologies and practices hypothesized to influence oil palm output
and output generated from remnant or planted tree stands. Oil palm smallholders use
three main discretionary inputs: herbicides, fertilizer and labour. Since herbicides are
partly used as concentrates, we considered the total value of the applied herbicides in
the analyses, assuming a positive correlation between the concentration of active sub-
stances and price. For fertilizers, it was feasible to use the total amount of applied ferti-
lizer. Labour reflects the total working hours of family and hired labourers spent on
weeding of ground layer vegetation and epiphytes, herbicide, fertilizer and soil amend-
ment applications and harvesting. All management-related explanatory variables are
given per hectare and year. Previous studies have shown that the yield potential is de-
termined by the quality of the seedlings (Phalan et al., 2009) and that transmigrant
smallholders tended to receive better quality seedlings (McCarthy et al., 2012). While

most of the transmigrant oil palm plantations in our sample were planted with Marehat
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clones, the variety can be found on a significantly lower share of the autochthonous
plots. To control for differences in yields and revenues conditional on the seedling quali-
ty, we considered a dummy for Marehat clones.

As for the ecological predictors, besides height and percentage cover of ground vegeta-
tion as well as number of trees, a forest factor describing whether or not a forest patch
(> 1 ha) was bordering the plot was included because we assumed that forest patches at
the border should function as source habitats and influence bird diversity and abun-
dance on the plot (Anand et al., 2008; Clough et al., 2009). Nearest fragment distance or
nearest forest fragment size could not be adequately assessed as there were neither
suitable maps with a detailed enough land-use classification, nor recent enough aerial
pictures available from which size and distance of forest fragments could have been de-
rived. Collecting this information in the field was not possible due to time and labour
constraints.

We used two different tree variables - one for the economic models and one for the bird
models - because in the economic survey all the information (e.g. number of oil palms,
amount of fertilizer) relates to an entire plot, whereas the ecological variables were de-
rived from only part of a plot (100 x 6 m transects for vegetation, 25 m radius for birds).
As the tree variable is our determining factor and links the economic and ecological
parts of the study, we decided to maintain the same scales for the tree variable as for
the corresponding response variables (data on bird diversity and abundance for only
part of the plot; data on yield and revenue for the whole plot). Hence, for the bird mod-
els we used the tree densities that were derived from data collected on transects. In the
economic models we included a tree variable, which was based on household survey
data and related to the area of the whole plot; it is the number of trees which the farmer
recalled having within his plot. The field and household based data on number of trees is
significantly correlated (p = 0.008). In the economic models we included the tree varia-
ble as a negative input given that this better described the data (lower AIC). Additional-
ly, we multiplied the tree variable with a constant term (1.05), as this better approxi-
mated the correct shape of the function. In the case of the bird models, the tree variable
was entered as a positive input.

Due to incomplete data we only considered 101 of the originally 120 observations in the

analysis (37 plots in autochthonous villages, 64 plots in transmigrant villages).
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We checked for correlations between the explanatory variables. Not surprisingly, corre-
lation between percentage cover and height of ground vegetation was relatively high
(Pearson’s r = 0.59). Both variables are known to be important structural parameters
for birds (Atkinson et al., 2005; Azhar et al., 2013; Clough et al., 2006), but due to the
correlation we only included height of ground vegetation. All of the other variable pairs
were not strongly correlated (Pearson’s r < 0.5).

Number of oil palms, number of trees (both variables), labour hours, amount of fertiliz-
er, and value of herbicides were log-transformed. As those variables - except for num-
ber of oil palms - contained zeros, we added the smallest value of each variable divided
by two to each value of the variable in order to be able to do the log-transformation. Age
of oil palms entered the model untransformed and with an additional squared term, as
we expected optimal yields at intermediate palm age. All other terms entered the mod-
els without transformation. To avoid a leverage effect of some explanatory variables as
compared to others, we normalized all predictors by subtracting the mean and dividing
by the standard deviation (Schielzeth, 2010).

We checked for spatial autocorrelation by calculating Moran’s I values for each of the
model’s residuals. Using the Moran’s I standard deviate in the ‘spdep’ package in R (R
Core Team, 2014), we tested for spatial autocorrelation but found no support for spatial
autocorrelation of variation in any of the response variables (Moran’s I test results
yielded p>0.1).

Model adequacy of full and best models, including normality, homoscedasticity of the
residuals, and whether a linear relationship was likely to be appropriate, was checked
graphically using diagnostic plots. A forward and backward selection was done with
each full model. The best models were chosen on the basis of the Akaike Information
Criterion (AIC). All analyses were conducted in R (R Core Team, 2014), with additional

functions provided by the packages Ime4 and nlme.

2.3 Results

2.3.1 Household survey: trees

For almost half of the sampled oil palm plantations (47.9%) trees were reported by the
respondents. 1843 trees were recorded on all plots in total. The five most common tree

species in the oil palm plantations were rubber Hevea brasiliensis (N=1495), banana
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Musa spec. (N=120), durian Durio zibethinus (N=46), langsat Lansium domesticum
(N=42) and alstonia Alstonia scholaris (N=30), which account for 94% of the total num-
ber of trees. Some other species occurred infrequently; overall 35 species of trees were
found. Of those, 19 tree species could be classified as fruit trees and 15 tree species as
timber trees (and rubber). When considering only the plantations with trees, on average
1.9286 (SD=0.1817) different tree species were cultivated, indicating a rather low level
of tree species diversity. Even though the number of trees and the number of tree spe-
cies are significantly correlated, the strength of the relationship is relatively weak
(Pearson’s r = 0.31). Respondents indicated that 85.8% of the trees were planted, while
the remaining 14.2% are remnants from former cultivation systems. Unfortunately, the
data does not contain information on the age of the trees to assess whether the trees
were planted before or after the establishment of the oil palm plantation. With respect
to the management of the trees, results revealed that 40% of the trees were pruned,
herbicides were applied to 27.9% of the trees and only 2.7% of the trees received ferti-

lizer application. Manure and pesticides were not used.

2.3.2 Bird species composition and abundance

727 birds of 33 species were detected across all plots within a 25 m radius around the
centre point of each plot. The Yellow-Vented Bulbul Pycnonotus goiavier was the most
common species (N=197), followed by the Olive-Winged Bulbul Pycnonotus plumosus
(N=156) and the Bar-Winged Prinia Prinia familiaris (N=127). There was one observa-
tion of the Green lora Aegitina viridissima, which was the only recorded species listed as
“nearly threatened” according to the [UCN. All other recorded species are listed as “least

concern” (IUCN, 2014) (Table A1).

29



Chapter I

Table 2: Coefficients of variables included in the bird and economic models

Blrd. Bird Yield Revenue
species abundance
Village random random random random
Number of trees 0.243 0.277 ) )
(ecology models, positive input)  (0.059) (0.093)
l(\felilcr)lr?(il;l?cf t;:(?;els negative in- - - 0.404 0.256
» 18 (0.053)  (0.143)
put)
. -0.205
Number of oil palms - (0.099) - -
Forest border - - - -
-0.068
Shrubs - - (0.049) -
Heioht eround veeetation 0.144 0.194 -0.123 -0.131
ghts & (0.056) (0.097) (0.051) (0.052)
Ace 1.247 1.655
& 0272)  (0.299)
. . -1.016 -1.226
2 - -
(Age productive oil palm) (0.271) (0.297)
Quantity of fertilizer - - -
Value of herbicides - - - -
Labour hours - - 0.309 0.344
(0.053) (0.056)
-0.227 0.212
Marehat (0.141) - (0.127) -

Standard errors in parentheses

The three most important parameters for explaining variation in bird diversity were
number of trees, height of ground vegetation and whether or not high quality oil palm
seedlings (Marehat) were planted on the plot, as depicted in Table 2. The number of
trees and height of ground vegetation had a positive effect on species richness, whereas
the presence of high quality seedlings had a negative effect on species diversity. Similar
results were found for bird abundance, which was also positively affected by number of
trees and height of ground vegetation. However, the Marehat variable did not enter the
model. Instead, the number of oil palms was included and had a negative effect on the
number of bird observations.

The predicted bird diversity conditional on the number of trees ranged from 2.58 spe-
cies (N tree hal = 0) to 5.15 species (N tree ha'l = 125) (Figure 3 a). Predicted sums of
bird observations ranged from 3.66 individuals (N tree ha-1 = 0) to 8.05 individuals (N
tree ha-l = 125) (Figure 3 c). Bird diversity and the sum of bird observations showed a
positive nonlinear response to an increase in the number of trees (Figure 3 a and Figure

3 c), with a decrease in the marginal effect of trees on bird diversity and abundance,
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respectively, with increasing number of trees (Figure 3 b and Figure 3 d). This implies
that a further increase in the number of trees in a plantation with low numbers of rem-
nant or planted trees has a larger effect on bird diversity and abundance than the same
increase in the number of trees on an oil palm plot with high numbers of remnant or

planted trees.
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Figure 3: Effects of trees within oil palm plantations on bird species richness (a), as well

as bird abundance (c). The marginal gain in bird species (b) and bird abundance condi-
tional on the number of trees are given. Grey dots indicate original observations.
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2.3.3 Determinants of yields

As expected, yields were highest at intermediate oil palm age, as both the age of the oil
palm plantation and its squared value were significant in the best model, as depicted in
Table 2. Oil palm yields were positively affected by the amount of labour hours (family
and hired labour hours) spent on weeding of ground layer vegetation and epiphytes,
herbicide, fertilizer and soil amendment applications and harvesting. The cultivation of
Marehat clones (improved oil palm seedlings) positively affected oil palm yields. Fur-
ther management parameters such as the amount of applied fertilizers and the value of
applied herbicides did not enter the best model. Yields were not affected by landscape
variables, such as the dummy for neighbouring forest patches, which was not consid-
ered in the best model. In contrast, both variables capturing the habitat complexity de-
termined the yields of the oil palm plantation; the height of the ground vegetation layer
and the number of shrubs >1.5 m negatively affected the yields. We found the number of
trees within or at the border of the oil palm plantation to negatively affect yields, too.
The predicted oil palm yields conditional on the number of trees ranged from 11.15 ton
haly-1 (N tree hal = 0) to 1.80 ton ha-ly-1 (N tree ha-1 = 125) (Figure 4 a). Testing for the
functional form of the relation between yields and number of trees, results indicated
that the predicted yields conditional on the number of trees follow a non-linear pattern,
with an increase of the marginal effect of trees on yields with increasing numbers of

trees.

2.3.4 Trees and revenue

To test whether or not the benefits generated from trees compensated for the loss in oil
palm yield, we tested the effect of the set of predictors on total revenue (US$ ha-ly1)
(Phalan et al., 2011b). Again, results outlined in Table 2 revealed that the total revenue
was highest at intermediate age of the oil palm as both, the age and the squared term of
age, entered the model. Similar to yields, revenue was not affected by neighbouring for-
est patches, the amount of applied fertilizer or the value of applied herbicides. Revenue
was positively affected by the amount of labour hours (considering family and hired
labour hours) and negatively by height of ground vegetation, being one of the proxies
for habitat complexity As opposed to the yield model, the cultivation of Marehat clones

and shrubs were not important parameters to explain variation in revenue. Again, we
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found that the number of trees within or at the border of the oil palm plantation nega-
tively affected the total revenue. The predicted revenue conditional on the number of
trees ranged from 1010.83 US$ ha'ly! (N tree ha'l=0) to 222.87 US$ ha'ly! (N tree ha!
= 125). Similar to the functional form of the production function for yield, the relation
between predicted revenue and number of trees is non-linear, with an increase in the

marginal effect of trees on predicted revenue with increasing tree stands (Figure 4 b).
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Figure 4: Effects of trees within oil palm plantations on oil palm yields (a). The marginal
loss in revenue (b) conditional on the number of trees are given. Grey dots indicate origi-
nal observations.

2.3.5 Bird diversity and abundance - revenue relationship

The predicted bird diversity and the predicted revenue can be defined as a “yield set”,
since both outcome variables can be parameterized with respect to trees (Perfecto et al,,
2005). The functional form of the “yield set” revealed a trade-off between the revenue
and the bird diversity (Figure 5 a). Thus, the bird diversity loss can only be mitigated at
the cost of revenue. It implies that external incentives have to be provided to encourage
profit-maximizing farmers to conserve (Kragt and Robertson, 2014). The slope, also
called marginal rate of transformation (MRT), measures how much of revenue is given
up for one more unit of bird diversity or vice versa. It also reflects the (marginal) shad-
ow prices of bird diversity (the shadow prices of bird diversity in terms of revenue at
the margin). The “yield set” curve is convex, indicating that the MRT increases with in-

creasing revenue (agricultural intensification). Given a relatively extensively managed
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oil palm plantation (high number of trees, low revenue), a further increase in number of
bird species leads to a distinct loss in revenue. In contrast, given a relatively intensively
managed oil palm plantation (relatively low number of tree stands and high revenue),
the same increase in number of bird species results in a smaller revenue loss. Thus, up
to a certain level of intensification, bird diversity shows a relatively low sensitivity to an
increase in intensification.

Similar results were found for the bird abundance - revenue relationship. There was
also a trade-off between bird abundance and revenue (Figure 5 c) with distinct losses in
revenue when bird abundance is increased on relatively extensively managed oil palm
plantations and only small losses in revenue with increases in bird abundances on in-
tensively managed plantations. However, in general, the revenue loss for additional bird
individuals is smaller than for additional bird species, meaning that for the same

amount of funds more individuals could be locally conserved compared to species.

2.3.6 Marginal shadow price of bird species richness and abundance - tree rela-

tionship

To evaluate potential target groups of conservation programs that aim to foster bird
diversity and abundance by giving external incentives to establish or expand the num-
ber of trees within oil palm plantations, we illustrate the marginal loss in revenue with
every unit increase in bird diversity (Figure 5 b) and bird abundance (Figure 5 d) condi-
tional on the trees within or at the border of the oil palm plantation. Results revealed
that the marginal loss in revenue induced by a one unit increase in bird diversity, and
hence the shadow price of bird diversity expansion, increases with increasing numbers
of trees (extensification of oil palm cultivation). We calculated the percentage of reve-
nue that has to be given up for an additional bird species exemplified for a plantation
with 10 and 50 trees per ha, respectively. A farmer that has ten trees within his/her
plantation experiences a 20% loss of total revenue for an additional bird species,
whereas on a plantation with 50 remnant or planted trees the same increase in bird
species results in a 67% loss of total revenue. Similarly, for every unit increase in bird
abundance, the marginal loss in revenue increased with increasing number of trees.
However, a farmer that has ten trees within his/her plantation experiences a 12% loss
of total revenue for an additional bird individual, whereas on a plantation with 50 rem-

nant or planted trees the same increase in bird individuals results in a 39% loss of total
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revenue. This shows, that an increase in bird abundance can be enhanced at smaller

costs when compared to the costs for increasing bird diversity.
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Figure 5: Relationship between predicted revenue and predicted bird diversity (a) and
predicted bird abundance, respectively (c). Marginal loss in revenue with every one-unit
change in bird diversity (b) and bird abundance (d), respectively, conditional on the tree
stands within or at the border of the oil palm plantation.

2.4 Discussion

Forests and traditional cultivation systems with a high degree of habitat complexity in
Southeast Asia are being converted to oil palm plantations at high rate and there is
growing interest in oil palm agriculture in other tropical regions, such as South America

and Western Africa. Besides the obvious need to conserve large expanses of natural
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habitats, this raises the question on how to maintain a baseline level of biodiversity in
oil palm-dominated landscapes. Focusing thus on a “wildlife-friendly” strategy of having
remnant or planted trees within or at the border of oil palm plantations, we investigated
the relationship of bird diversity and bird abundance with oil palm yields and total rev-
enue along a gradient from low-intensity oil palm plantations enriched with trees to
intensively managed mono-cultural oil palm plantations. Consistent with our expecta-
tions, we found a win-lose relationship between these ecological and economic func-
tions indicating that a gain in bird diversity and bird abundance conditional on an in-
crease in the number of trees comes along with a loss in revenue for farmers. It implies
that profit-maximizing farmers do not have a private incentive to conserve. However,
incremental increases in bird diversity and bird abundance come at different costs de-
pending on the initial number of trees (and therefore the initial level of bird species di-
versity or bird abundance).

Overall, our study confirmed that bird communities supported by oil palm plantations
are extremely impoverished in comparison to natural forests (Peh et al., 2006). Only a
few common and widespread species are found in this type of habitat and there is a loss
of species with high conservation status and restricted ranges. We observed one forest
species and five edge-tolerant species besides mostly edge-tolerant, open habitat and
generalist species (for definitions see Rotenberg and Stouffer, 2007) (see Table A1l).
With one exception, all sampled bird species had low conservation status. Oil palm sites,
however, differed significantly in their bird diversity and abundance depending on the
vegetation in the plantation.

Even though oil palm plantations are often pure monocultures, especially in large es-
tates (Foster et al., 2011), almost half of the sampled smallholder oil palm plantations
had remnant or planted trees on them, and varying levels of ground vegetation. We
found that the number of trees and the height of ground vegetation were important pa-
rameters in explaining variation in bird abundance and species richness. Structural
complexity is in general known to positively affect avian community structure (Gordon
et al,, 2007; Stein et al., 2014; Tews et al, 2004; Van Bael et al., 2007). Azhar et al.
(2011) showed that oil palm plantation estates and smallholdings supported similar
bird assemblages, but the latter supported slightly more species due to higher complexi-
ty of vegetation structure compared to a typical mono-cultural plantation estate. How-

ever, our findings suggest that large-scale plantations could also create similar situa-
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tions like in smallholdings by planting trees for conservation outcomes. A positive effect
of trees on bird diversity was also found in the studies by Abrahamczyk et al. (2008)
and Clough et al. (2009), where cacao plantations in Sulawesi, Indonesia, with inter-
spersed trees harboured more bird species than plantations without trees. On oil palm
plantations in Thailand, Peninsular Malaysia and Guatemala bird species richness was
enhanced by a well-developed understory vegetation (Aratrakorn et al., 2006; Azhar et
al,, 2011; Najera and Simonetti, 2010). While we observed a considerable range in den-
sity of different fruit and timber trees (0-314.7 trees ha'l (trees >2 m)), the average
number of tree species per hectare was low compared to traditional agroforestry crop
plantations, such as coffee and cacao, where tree abundance and diversity can be much
higher (8-128 trees h'l (trees >10m); 12-104 tree species ha'l) (e.g., Clough et al,
2009). In our study, bird diversity and abundance showed a positive non-linear re-
sponse to increasing numbers of remnant or planted trees. With increasing numbers of
trees, however, there was a decreasing marginal effect of trees on predicted bird diver-
sity and abundance.

In line with findings by Azhar et al. (2011), landscape-level attributes such as small sec-
ondary forest patches bordering the oil palm plantation, which we included as a land-
scape parameter, did not explain any variation in bird diversity and abundance in our
study. This may be attributed to the low dependency of the majority of bird species
(non-forest species) in oil palm plantations on forest habitats and resources as they find
food within the plantations (Azhar et al.,, 2013), and the limited value of neighbouring
small secondary forest patches as a source habitat for birds. The study region is charac-
terized by highly isolated forest fragments in wide areas of homogenous oil palm mono-
cultures. Harapan rainforest and the National Park Bukit Duabelas are the only two sig-
nificant forest areas left in the study area and are not bordering the study sites.

While the number of trees benefited bird diversity and bird abundance, they negatively
affected oil palm yields. Assuming that trees within or at the border of the oil palm plan-
tation compete with oil palm for nutrients and light, we included the tree variable in the
economic models as a negative input. Indeed, controlling for management practices,
landscape, and habitat complexity, the results of the analyses showed that the oil palm
yield (ton ha-1y1) decreased with increasing number of remnant or planted trees within
or at the border of the oil palm plantation. Results indicated that the predicted yield

conditional on the number of trees follow a non-linear pattern, with an increase of the
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marginal effect of trees on predicted yields with increasing numbers of trees. This is in
accordance with findings by Corley and Tinker (2003) who stated that oil palm produc-
tivity is low when they are shaded by trees (also see Phalan et al,, 2009). Oil palm, as a
water-demanding plant with high light requirements would likely face intensive compe-
tition with intercropped trees for water, nutrients and light (Koh et al., 2009).

The use of a proxy measure for yields such as management intensity indices (e.g. num-
ber of trees) would not give the quantitative information on yields necessary to assess
the trade-off between economic outcome and bird diversity (Phalan et al.,, 2011a; Stef-
fan-Dewenter et al., 2007).

Since the economic outcome generated from the remnant or planted trees may compen-
sate for the oil palm yield penalties, we considered the total revenue including the op-
portunity costs of fruit and timber products consumed by the household, even though
this measure is affected by market fluctuations (Phalan et al.,, 2011a). The predicted to-
tal revenue also decreases with increasing number of trees within or at the border of

the oil palm plantation (with increasing marginal loss in revenue).

2.4.1 Implications for conservation

The win-lose trade-off between the bird diversity and total revenue conditional on the
number of remnant or planted trees within or at the border of the oil palm plantation
implies that profit-maximizing farmers do not have, at least in economic terms, a private
incentive to mitigate bird diversity loss by extensifying the oil palm cultivation. As in
Europe, where land-sharing is encouraged by agri-environment payments for farmers
(Kleijn et al. 2006), one could imagine that economic incentives could be implemented
to foster the extensification of oil palm cultivation in terms of increasing the number of
trees. The marginal loss in revenue with every unit increase in bird diversity conditional
on the number of trees within or at the border of the oil palm plantation follows a posi-
tive non-linear pattern. Thus, with increasing extensification of the oil palm plantation
in terms of the number of trees, the loss in revenue per additional bird species increases
suggesting that conservation measures are relatively cheap at low abundances of trees
within a plantation. While farmers of a rather intensively managed oil palm plantation
(e.g. 10 trees per ha) lose 20% of their total revenue per additional bird species, farm-
ers, who already harbour many trees (e.g. 50 trees per ha) on their oil palm plantation

lose 67% of the total revenue per additional bird species. Similar results were found for
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bird abundance, but the loss in revenue per additional bird individual is in general low-
er than for an additional bird species. On an intensively managed oil palm plantation
with 10 trees per ha the farmer experiences a loss in revenue of 11%; farmers of exten-
sively managed oil palm plantations with 50 trees per ha lose 39% of their revenue.
Given a fixed conservation payment, farmers of highly intensified oil palm plantations
with no or few trees therefore have a relatively strong incentive to expand the number
of trees within the oil palm plot compared to farmers of already extensively managed oil
palm plantations with many trees on the plot. In fact, the absolute number of bird indi-
viduals and bird species would still be lower in relatively intensive plantations with on-
ly a few trees compared to a more extensive plantation with more trees to start with.
But even a slight increase in bird abundance on intensively managed plantations might
already contribute to the system being more stable and resilient towards disturbance or
pests due to increased ecosystem functioning and provision of ecosystem services such
as pest control and soil fertility. Interestingly, such a gain in ecosystem functioning may
exceed the associated increase in diversity (Barnes et al., 2014). Future studies need to
address whether or not an increase in bird diversity also results in higher ecosystem
functioning.

To compensate for a revenue loss associated with the increased abundance of trees
within the oil palm plantation, both, the implementation of a premium price for eco-
friendly certified palm oil products and relevant extension services financed through
national or international environmental funds, are potential solutions. The rising public
debate about the social and environmental impacts of oil palm cultivation prompted the
establishment of the Round Table on Sustainable Palm Oil Production (RSPO, 2014a).
The RSPO certification requirements cover a range of sustainability criteria, such as
controlling of soil erosion, groundwater and chemical pollution. However, specific certi-
fication schemes requiring foliage cover, tree height and diversity, like in the SMBC
(Smithsonian Migratory Bird Centre) bird friendly coffee certification scheme, do not
exist for palm oil. In Europe, palm oil, as the “secret in the shopping basket” has often
been hidden as generic vegetable oil in processed food (Paddison, 2014). In 2014, the
EU launched the law on food information to consumers (FIC), determining that hiding
ingredients under generic titles is no longer permitted. Whether the labelling of palm oil
translates into a change in consumer preferences towards more eco-friendly produced

palm oil products still remains to be seen (Smedley, 2014).
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Critics of wildlife-friendly interventions argue that they tend to reduce actual or poten-
tial farmland yields compared to conventional farming and thereby increase encroach-
ment on natural habitat (Clough et al., 2011; Donald, 2004; Green et al., 2005; Phalan et
al, 2011b; Tscharntke et al., 2012b). Indeed, in the majority of management intensity
gradients ranging from no or minor management to high management intensity, biodi-
versity declines steeply in response to a slight increase in intensification (with a de-
creasing marginal rate of substitution), indicated by a concave function. It implies that
the target species would benefit more from land-sparing associated with maximum at-
tainable yield agriculture than from land-sharing (Baudron and Giller, 2014; Phalan et
al., 2011a, 2011b). This shape holds for multiple taxa in Europe and the tropics (Gabriel
et al, 2013; Hulme et al., 2013; Phalan et al., 2011b; Kleijn et al., 2009). Of course, also in
our study region, large differences in bird diversity and abundance between forests and
oil palm plantations suggest that when having to choose between diversification of oil
palm and forest conservation (and assuming both are effective), the latter would be a
more efficient way to maximise crop production and species conservation. The degree
to which both the causal linkages (lower yields = encroachment on natural habitat)
implicit in the models as well as the model assumptions hold, and whether the focus on
two desired outcomes rather than a breadth of ecosystem services is relevant for re-
source management and policy, are issues severely debated elsewhere (Baudron and
Giller, 2014; Tscharntke et al., 2012b; Phalan et al., 2011a; Koh et al., 2009). The debate
suggests that oil palm diversification, such as the maintenance of trees in oil palm plan-
tations, while not an alternative to conserving forests, should not be rejected a priori.

Interestingly, our results show that farmer choices are not governed purely by econom-
ic considerations: although yield and revenue were negatively affected by density of
trees on the plantation, a significant part of the smallholders have either implicitly or
explicitly chosen to keep and/or plant trees on their plantation, despite the likely per-
ceived standard of oil palm management as a pure monoculture, which can be easily
observed on nearby estate plantations. In this study, long-term resilience, as opposed to
short-term yield maximization, was not considered as an economic objective, even
though it might be pursued by risk-averse decision-makers. In our rather simplistic ap-
proach, other factors, such as cultural services (spiritual enrichment, recreation and

aesthetic experiences), are also neglected (Kragt and Robertson, 2014). Further pro-
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gress on understanding farmer choices and value systems is critical to inform possible
conservation actions.

Further research is needed to provide more specific recommendations on how to design
potential oil palm plantations with high habitat complexity provided through the pres-
ence of trees and a well-developed ground layer vegetation. While this study investigat-
ed the effect of the presence of remnant or planted trees on bird diversity and abun-
dance as well as on yields and revenue, we did not distinguish between remnant and
planted trees, fruit trees and other trees nor was the size structure of trees considered.
Other studies suggest that factors such as tree age, tree diversity, presence of specific
functional groups of trees or tall trees, are decisive when it comes to associated animal
diversity (Clough et al.,, 2011; Erskine et al,, 2005; Kanowski et al., 2003). To test the
effect of tree species diversity, size structure and composition on biodiversity and oil
palm yields, a long term biodiversity enrichment experiment which systematically al-
ters tree species richness and composition and the size of tree islands was established
in the same region (Jambi Province, Sumatra, Indonesia). Monitoring the growth of
trees, oil palm yield, bird and invertebrate diversity and abundance, this will allow us in
the near future to address questions regarding the planting strategy under which biodi-
versity and ecosystem functions can be restored - which includes choosing the appro-
priate tree species for habitat enrichment - and how the economic functions of an oil

palm plantation are affected by different types of enrichment plantings.

2.5 Conclusion

Our study confirmed that bird communities supported by oil palm plantations are ex-
tremely impoverished in comparison to natural forests. Nevertheless, the restoration of
wildlife-friendly oil palm plantations associated with higher structural complexity can
mitigate the loss of bird diversity with respect to edge-tolerant, open habitat and gener-
alist species. Furthermore, we found a positive relationship between bird abundance
and tree density. Thus, a slight increase in bird abundance on intensively managed plan-
tations might already increase ecosystem functioning and provision of ecosystem ser-
vices such as pest control and soil fertility. Studies, which investigate the ecological role
of birds in oil palm plantations by identifying and analysing functional groups separate-

ly, are hence needed. The negative revenue - bird diversity and revenue - bird abun-
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dance relationship, respectively, suggests that profit-maximizing farmers do not have an
incentive to establish or restore wildlife-friendly oil palm systems. However, since the
relationship is non-linear, in a relatively extensively managed oil palm plantation (high
number of trees, low oil palm yields), a further increase in the number of bird species
and bird individuals leads to a relatively high loss in revenue, whereas in an intensively
managed oil palm plantation the same increase in number of bird species and individu-
als results in a smaller loss in revenue. This indicates that there is room for tree-based
enrichment of intensively managed oil palm plantations, where a relatively high in-
crease in bird species richness and bird abundance could be achieved at relatively low

cost.
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3 Frame-shifting and motivation crowding: A public good experiment
on Payments for Environmental Services

Abstract

Itemizing the psychological mechanisms that underlie crowding effects is of essential
relevance when it comes to the design of policy instruments. To get a better under-
standing of these mechanisms, this paper explores the effect of contextual manipula-
tion—the framing of a monetary incentive as Payment for Environmental Services (PES)
on conservation behaviour. The results of a public good experiment, conducted with
farmers in Indonesia show that framing a monetary incentive as PES significantly
crowds in conservation behaviour. This crowding in effect does not hold for the entire
range of participants with different magnitudes of social preferences. The results from a
zero-one inflated beta regression indicate that the behavior of participants with very
weak preferences for conservation, as indicated by zero investment, is not affected by
the framing. Controlling for perceived experimenter expectations, findings suggest that
the overall crowding in effect is driven pro-social motives, such as the desire for social
conformism or respect rather than by the activation of or changes in pro-nature mo-

tives.

Keywords: Motivation crowding, framing, Payments for Environmnetal Services, public

good experiment, framed field experiment
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3.1 Introduction

In recent decades, payments for environmental services (PES) have been increasingly
proposed as a market-based policy instrument for internalizing environmental exter-
nalities by creating an exchange value for ecosystem services (ES) (Alix-Garcia et al,,
2008; Jack et al., 2008; Muradian et al., 2010; Pascual et al.,, 2010; G6mez-Baggethun et
al, 2010; Wunder, 2014). However, critics have contested the effectiveness of PES in
mitigating ecosystem degradation (McCauley, 2006; Child, 2009; Muradian et al., 2010).
They argue that PES schemes reflect “commodity fetishisms” (Kosoy and Corbera, 2010,
p.1229) that reduces all the functions of nature to a single exchange value, thereby
denying the social embeddedness of ES provision (Muradian et al., 2013). In this con-
text, one of the most frequent concerns is that PES may crowd out the intrinsic motiva-
tion to contribute to the public good. It hence leads to an outcome that is counterpro-
ductive or less efficient than predicted, assuming self-interested utility-maximizing be-
haviour (Frey and Jegen, 2001; Bowles, 2008). This seeming paradox may occur when
monetary incentives® not only alter economic reasoning but also affect preferences such
as altruism, reciprocity, ethical commitment or other moral motives (Frey 1994, 1997;
Frey and Oberholzer-Gee, 1997; Bowles, 2008; Bowles and Polania-Reyes, 2012). To
understand the mechanisms that underlie crowding effects is thus of essential relevance
when it comes to the design of policy instruments (Rode et al., 2014). In this paper, we
explore, to which extent the framing of an incentive as PES that aim to foster pro-

environmental behaviour results in crowding effects.

Empirical evidence has identified a number of psychological mechanisms that may ex-
plain crowding effects in the provision of public goods induced by monetary incentives
(e.g. Narloch et al,, 2012; Rodriguez-Sickert et al., 2008; Cardenas et al., 2000; Vollan,
2008; D’Abba, 2011; for an overview see Rode et al., 2014). One line of thought assumes
that incentives are part of how a situation is represented and that these contextual ma-
nipulations affect behaviour (Tversky and Kahnemann, 1981; Bowles, 2008; Dufwen-
berg and Gachter, 2011; Cookson, 2000). In the short run, PES may work as a frame
shifting by changing the cognitive concept of the conservation logic towards economic

reasoning, disregarding other-regarding motives (Bowles, 2008; G6mez-Baggethun et

6 In the following incentives will refer only to monetary incentives and exclude non-monetary incentives
such as social norms or non-monetary rewards (e.g. prestige).
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al, 2010; Vatn et al,, 2010; Garcia-Amado et al., 2013). Based on findings from a com-
mon pool resource game, Cardenas et al. (2000) show that, contrary to economic theory,
in the absence of regulation individuals do not behave purely out of self-interest. Unex-
pectedly, with the introduction of fines for overexploitation, self-interested behaviour

increased since other-regarding behaviour was crowded out.

In the long run, this frame shifting might induce long-term changes in motivation, such
as the diminishing of environmental morale (Rode et al., 2014). Besides these forms of
crowding out, frame shifting might also result in crowding in by either affecting pro-
social or pro-nature motives to conserve. With respect to pro-social motives, frame
shifting may work as a signal or prescriptive effect, highlighting the notion that conser-
vation activities are socially esteemed and thus enforcing social norms (Bowles, 2008;
Ellingsen et al., 2012). Furthermore, this framing may shape the expectations that peo-
ples have about others’ behaviour and thus affect the behavior of “conditional co-
operators”, who do not accept “free riders” (Narloch et al., 2012; Rodriguez-Sickert et
al,, 2008; Ellingsen et al., 2012). With respect to pro-nature motives, frame shifting may
activate environmental considerations in the short run and strengthen endogenous

preferences with respect to conservation in the long run (Sommerville et al., 2010).

This study uses a framed field experiment on public good contribution to explore
crowding effects in the context of PES. Disentangling the psychological mechanisms be-
hind motivation crowding, we investigate the extent to which the framing of an incen-
tive as PES affect conservation behavior. Hence, we compare a non-framed treatment,
where we introduce an increase in the relative profit without framing it as PES with a
treatment in which we offer equal payments but explicitly framed as PES that aim to
encourage pro-environmental behaviour. We not only measure the intrinsic motivation
in the absence of incentives, we also investigate in how far participants with very weak
or no intrinsic motivation (zero contribution to conservation) are affected by the fram-
ing. Using a zero-one inflated regression analysis, allows us not only to investigate the
determinants of the entire range of relative contributions, but also to focus explicitly on
the corner solutions (zero and full contribution to conservation). To interpret our re-
sults in terms of the motivational factors that may explain the framing effects, we con-

sider survey measures of potential experimenter expectations.
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To increase the external validity of the study we conducted the experiments with farm-
ers in Indonesia (island of Sumatra, province of Jambi). In Jambi Province, the rubber
agroforestry area (conservation area) has been in a continuous decline due to the grow-
ing demand for oil palm. The practice of rubber agroforestry, while bringing lower pri-
vate profit than oil palm, also generates positive externalities, such as higher biodiversi-
ty, water availability and soil fertility (Barnes et al.,, 2014). Therefore, PES to protect
rubber agroforestry appear to be a promising tool for internalizing externalities (Vil-
lamor et al., 2011). To capture the dilemma that households face when deciding how to
allocate their land between oil palm and rubber agroforestry, we applied a modified

public good game with heterogeneous participants.

In recent years, a growing number of studies have assessed motivation crowding in-
duced by PES-like schemes meant to encourage biodiversity conservation Narloch et al.
(2012) link the effectiveness of collective vs. individual rewards to the motivation
crowding theory by applying an experimental approach (see also Vollan, 2008; Travers
et al., 2011). Others use case studies to examine the relation between PES and motiva-
tional factors (Fisher, 2012; Garcia-Amado et al.,, 2013; Sommerville et al.,, 2010). The
best of our knowledge, there are no studies investigating the extent to which the fram-
ing of an incentive as PES results in crowding effects. With this study, we aim to con-
tribute to a better understanding of the psychological mechanisms that underlie crowd-

ing effects in the context of PES implementation.

The next section outlines the field context. Section 3.3 describes the conceptual frame-
work. The experimental design and procedures are described in Section 3.4 and 3.5, and
the econometric results are presented in Section 3.7 and 3.8.. The paper concludes with

the main findings.

3.2 Background on land use transformation

In the last three decades, the global cultivation area of oil palm has tripled, making oil
palm (Elaeis guineensis) the most rapidly expanding perennial crop in the tropics (Gil-
bert, 2012; Phalan et al., 2013). After Malaysia, Indonesia is the world’s largest producer

of palm oil, accounting for almost half the global production of crude palm oil (CPO).
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Between 2000 and 2010, Indonesia almost doubled its oil palm plantation area to ap-
proximately 8 million hectares (Obidzinski et al.,, 2012). This expansion triggered signif-
icant economic growth —alongside social conflicts (e.g. land disputes between oil palm
companies and smallholders) and environmental implications (McCarthy et al., 2012;
Colchester et al., 2006; Belcher and Schreckenberg, 2007). Oil palm expansion is one of
the greatest causes of deforestation and intensification of traditional cultivation practic-
es (Koh et al,, 2011). Indonesia, naturally occupied by the most diverse terrestrial eco-
systems on Earth, ranked second among the countries that faced a significant decline in
forested area between 1990 and 2005 (World Trade Organization, 2010). This trans-
formation process towards oil palm is having severe consequences for biodiversity and
ecosystem functioning. As rainforest is converted into oil palm plantations, the func-
tional diversity of almost all taxa significantly decreases, with negative implications for
the provision of regulatory ecosystem services (e.g. water filtration, pest control) (Ed-

wards et al., 2014; Azhar et al., 2013; Fitzherbert et al., 2008).

Jambi Province, the location of the study villages, is one of the provinces with the fastest
and most complete transformation of lowland rainforest into monoculture plantations,
leaving only small degraded forest fragments (Laumonier et al., 2010). Rubber agrofor-
estry systems (hutan karet), where rubber stands are mixed with fruit and timber trees,
are thus the most extensive forest-like vegetation type in Jambi Province (Ekadinata and
Vincent, 2011; Gouyon et al., 1993). Rubber agroforestry systems incorporate high lev-
els of bird and plant species richness. Also, regulatory ecosystem functions of the forest,
such as water flow regulation and soil protection, can be preserved by rubber agrofor-

estry systems (Feintrenie and Levang, 2009).

However, complex rubber agroforestry systems have either already been transformed
into monoculture plantations or are threatened to be converted in the near future due
to the higher direct profitability of oil palm or rubber monoculture, the lower labor re-
quirements of homogeneous plantations, and the encouragement and support of the
government and private oil palm companies. Feintrenie et al. (2010) estimate that the
relative profit from agroforestry is between 61 and 69 percent of the profit from grow-

ing oil palm, depending on the relative prices.
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In order to counteract the threat of decreasing agro-biodiversity, the implementation of
PES schemes has been proposed (Villamor et al., 2011). The World Agroforestry Centre
(ICRAF) has launched the Rewarding Upland Poor for Environmental Services (RUPES)
in Jambi Province (Bungo sub-district), which develops conservation agreements (CA)’
to preserve rubber agroforestry. ICRAF expects that in the future, villagers will negoti-
ate/specify their requirements for the fulfillment of market-based PES schemes, such as
rubber latex eco-certifications® and the reduction of emissions from deforestation and

degradation (REDD)® based on these CAs (ICRAF, 2014).

3.3 Conceptual Framework

3.3.1 Pay-offs

We used a partial equilibrium model in which participants decide how to allocate their
land endowments L between rubber agroforestry and oil palm cultivation. Since the pri-
vate profit generated by rubber agroforestry is less than the profit generated by oil
palm cultivation, each land unit allocated to oil palm x yields a return of 1, and each land
unit allocated to rubber agroforestry yields a return a, where a < 1.'° Given that all land
units should be cultivated, the number of land units allocated to rubber agroforestry
equals (L-x). Although it generates lower private profit, rubber agroforestry provides
regulatory ecosystem functions. Thus, b represents the positive externalities generated
by each unit of land allocated to rubber agroforestry for N community members.

This model can be extended by considering that producers have preferences for conser-
vation. We thus assume that producers experience a moral cost of transforming the area
into oil palm, M, which is a function of an individual parameter v; , capturing a set of
preferences for conservation, and the individual area cultivated with oil palm, x; . The

moral cost of transformation is thus given by M = vxizo implying that the cost increases

at an increasing rate with an increase in the area cultivated with oil palm.

7 The conservation agreements incorporate aspects of (1) extension services, such as the provision of
high-yield rubber seedlings, (2) the provision of ecosystem service, such as farmers’ rubber agroforestry
practices and (3) in-kind reward systems, such as the installation of micro-hydro power plants.

8 Though there is no market yet for certified rubber (see Gouyon, 2003).

9 There is an on-going discussion as to whether rubber agroforestry through Hutan desa (village forest)
should be included as a land use in the REDD+ scheme (see Pramova et al,, 2013; Villamor et al,, 2011).

10 The relative profit of rubber agroforestry is based on the findings of Feintrenie et al. (2010).
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The optimization problem for the individual producer is given by:

w(ip) = maxy, (xl-o +a (L 0~ Xi ) +bYN (L — x) — vixizo) Q)

Given that agx + b < 1, the first order condition implies that individual producers who
have no social preferences for conservation would specialize and allocate all land units
to oil palm cultivation. For producers who give a certain importance to conservation

(sAo>0) the optimal area cultivated with oil palm, x;* is given by:

1-a ; -b
Xi," = (2)

0 2vi,

We introduce a monetary incentive for practicing rubber agroforestry, resulting in an

increase, §, in the relative profit of rubber agroforestry.

3.3.2 Crowding effects

We assume that the extent to which preferences for conservation enter into the decision
problem is determined by the salience. Incentives are part of how a situation is repre-
sented and these contextual manipulations affect the salience. We assume that the fram-
ing of an incentive as PES affects the salience either through a prescriptive effect, indi-
cating that pro-environmental behavior is socially desired (social image hypothesis)
(see Rodriguez-Sickert et al., 2008, Van Hecken and Bastiaensen, 2010), or through a
signaling effect, highlighting the salience of the environmental dimension of the prob-
lem and thereby activating pro-nature motives (Sommerville et al., 2010). In the case of
crowding-out, the introduction of incentives diminishes the preferences to contribute to
the public good, reducing the effectiveness of the policy intervention. Crowding in oc-
curs if incentives and preferences instead function as complements. In the empirical
environmental-related literature motivational crowding out is more frequently ob-
served than crowding in. Rode et al. (2014) identify 13 studies that report crowding-out
effects, of which two show statistically significant results applying a common pool re-
source experiment (either a total sample or a subsample) (Cardenas et al. 2000, Velez et
al. 2010). Only four studies indicate crowding-in effects. Only Rodriguez-Sickert et al.
(2008) show statistically significant crowding-in effects, using a common pool resource

game.
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Based on real world examples, Frey and Stutzer (2006) conclude that while some envi-
ronmental policy instruments, such as tradable emission rights and environmental tax-
es, crowd out the motivation to contribute to the public good, environmental-related
appeals/ education campaigns and government subsidies tend instead to lead to moti-
vational crowding in. We thus assume that given the framing of an incentive, the change

in the salience is stronger than in the non-framed incentive.

Hypothesis 1 (H1): The increase in the proportion of land allocated to rubber agroforestry
is larger under an incentive framed as PES- as opposed to a non-framed incentive-, indicat-

ing crowding- in.

Bowles and Polania-Reyes (2012) show that the framing effect further depends on the
baseline social preferences of the producers. It implies that if the baseline social
perefernces of the producer are set to zero, we do not observe a crowding effect
(Bohnet and Baytelmann, 2007; Carpenter and Myers, 2010). In other words, the likeli-
hood of full specialization remains unaffected by the introduction of framing-as opposed

to the non-framed incentive.

Hypothesis 2 (H2): The likelihood of full specialization in oil palm does not differ between

the framed treatment group and the non-framed treatment group.

3.4 Experimental Treatments

To test the hypotheses, we conducted an artefactual field experiment. Participants were
randomly matched in groups of three farmers. We consider producers heterogeneity in
terms of available land size. In addition, we account for differences in the opportunity
costs they face to conserve rubber agroforestry by varying the relative profit from rub-
ber agroforestry. Two participants in each group received five experimental units of
land (L.=5), whereas one participant received ten (Ly =10). We assume that low-
endowed participants would face higher opportunity costs of conservation, considering
the survival constraints that poor users may face when making conservation efforts that
involve real sacrifices (Baland and Platteau, 1999). Therefore, low-endowed partici-

pants (a;=0.3) faced a lower relative profit from rubber agroforestry than those with

50



Chapter III

larger allotments (ay=0.4) (aL<an). To capture the preferences associated with the alter-
native production systems, the endowment allocation decision was framed as a cultiva-
tion decision between oil palm and rubber agroforestry. When the cultivation systems
were introduced to the participants, we explained once, irrespective of the treatment,
that rubber agroforestry generates a number of ecosystem services, such as water, soil
fertility and biodiversity, which would translate into higher payments for all group
members. ™ To exemplify this, we presented posters with photos of each cultivation sys-
tem. To account for positive externalities generated from conservation, each land unit
allocated by a group member to rubber agroforestry, increased the earnings of all group

members by b=0.2.

Participants made five sequential decisions to capture preferences in the baseline deci-
sion, where no incentive was provided, and to test how changes in monetary incentives
interact with pro-social and pro-nature motives. To investigate the extent to which pro-
social and pro-nature preferences are affected by the framing effect in a hypothetical
setting, we first introduced two hypothetical decisions. In the first scenario or decision,
which served as a baseline, participants decided how to allocate their endowment given
only hypothetical monetary pay-offs for cultivating oil palm and rubber. In the second
hypothetical decision, the treatments were introduced. In order to avoid potential in-
come and learning effects between decisions, participants did not receive feedback on
their own earnings or group contributions. After the hypothetical decisions, the en-
dowment status was again randomly assigned, indicating that the number of available
land units might differ between the hypothetical and the incentivized decisions. Then,
three incentivized decisions were played. While, in the first incentivized decision, par-
ticipants allocated their endowment given only the oil palm and rubber agroforestry
profits and the externality, in the following two decisions they encountered the treat-

ment. We tested two treatments, applying a between-subject design:

e Non-Framed: The relative profit generated from rubber agroforestry was intro-
duced .
“We would like to increase the relative profit generated from rubber agroforestry cultiva-

tion”

11 [nstructions are available upon request.
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e Framed treatment: The monetary incentive for practicing rubber agroforestry
was explicitly framed as PES intended to foster pro-environmental behavior. It
was presented as follows:

“We would like to introduce Payments for Environmental Services (PES)-like a bonus for
the practice of rubber agroforestry (you do not receive this bonus for the cultivation of oil
palm). As we mentioned before, rubber agroforestry compared to oil palm has a positive
impact on the environment: soil is healthier, more water is available and the number of
birds and mammals increases. Therefore, we would like to foster pro-environmental be-

havior by paying extra amount of earning for rubber agroforestry.”

Since we were interested in testing the effect of different levels of monetary incentive
without creating a high cognitive load on participants we considered two payment sets
of monetary incentive by applying a between-subject design. We also applied a within-
subject design, varying the payment levels of the monetary incentive. Thus, a participant
faced different payment levels in the second and third incentivized decisions. The
amount of the hypothetical incentive in the second hypothetical decision lay between
the payment levels provided in the incentivized decisions and did not differ between
participants. To account for order effects, we switched the order in which low and high
payments were offered. Thus, half of the participants received a high payment in the
second decision and a low payment in the third decision, whereas the other half re-
ceived a low payment in the second decision and a high payment in the third. Table 3
presents the relative profit of rubber agroforestry by payment set. Given the parame-
ters, a self-interested utility maximizer would fully specialize in oil palm, irrespective of

the payment level.

Table 3: Relative profit of rubber agroforestry (a+8) by payment set.

Payment Set 1 Payment Set 2
Hypothetical decision (NI)
No Payment (NI) a A
Payment (NI) a+.2 a+.2
Incentivized decision (1)
No Payment (I) a A
Low Payment (I) a+.05 a+.1
High Payment (I) a+.25 a+.3

52



Chapter III

Decisions were made anonymously and, throughout the session, information on group
membership or earnings were not provided to participants. Participants were not al-
lowed to communicate with each other during the experiment. This was intended to
minimize the threat of social sanctions and the consideration of pro-social motives with

regard to group members.

3.5 Experimental Procedure

The workshops were carried out between November 2012 and March 2013. They were
conducted in two autochthonous villages (Pulau Betung, Karmeo) and two transmigrant
villages (Bukit Sari, Bukit Harapan) in Batanghari District, Jambi Province. Participants
were household heads of oil palm and/or rubber cultivating families randomly selected
from village census information. A total of 240 farmers participated in the experiment
over 26 experimental sessions. Each session consisted of three groups of three partici-
pants, for a total of nine participants per session. Each experimental session lasted
about two hours and had four stages. First, the instructions were read aloud to the par-
ticipants and several examples were given. Next, two hypothetical decisions were
played. In the third stage, participants made the three incentivized decisions. For those
participants who had difficulty with reading/arithmetic, assistants were available dur-
ing the decision-making process. Finally, participants completed a brief post-
experimental questionnaire incorporating information related to the experiment. At the
end of the session one decision was randomly drawn, and earnings from this decision
were converted to local monetary units at a rate of 10 to 1. All participants were paid
privately using checks made payable for them in local shops. Typical earnings (mean =
86,347 IDR) were worth between one and two days of wage labour. Around two months
later, the research team returned to the village to conduct a socioeconomic question-
naire with the workshop participants in which additional information on participants’

demographics, farming activities and environmental-related perceptions was collected.

3.6 Sample characteristics

Table 4 provides a description of socioeconomic characteristics, such as information on
age, gender, educational level, household size, living standard indicator, social capital,

farming activities and environmental perceptions, both for the total sample and sepa-
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rated by treatment. To test the random assignments of participants to the treatments,
we compared the socio-economic characteristics across treatments by using a Student’s

t-test.

Table 4: Descriptive results of socioeconomic indicators by treatment

Total Non- Framed HO:NonFrame
Framed d-Framed

Age of participant (years) 43.254 43.084 43.391 0.31
(11.121) (12.197) (10.201)

=1 if female 0.075 0.093 0.060 -0.03

Number of household members 4.179 4.065 4271 0.21
(1.474) (1.468) (1.478)

=1 if completion of primary education 0.779 0.794 0.767 -0.03

=1 if attained SMA degree (high school)  0.183 0.178 0.188 0.01

=1 if migrant 0.596 0.551 0.632 0.10

=1 if oil palm cultivated 0.625 0.607 0.639 0.03

=1 if jungle rubber cultivated 0.091 0.112 0.075 -0.04

Asset Index -0.000 -0.100 0.080 0.18
(1.571) (1.605) (1.545)

Perceived poverty Index -0.003 -0.065 0.046 0.11
(1.215) (1.183) (1.242)

Number of memberships in organiza- 1.892 1.757 2.000 0.24

tions (1.386) (1.352) (1.409)

Number of titles held by respondent 0.0354 0.318 0.383 0.07
(0.711) (0.638) (0.766)

Emotional attachment to nature 5.986 6.093 5.902 -0.19
(1.433) (1.378) (1.476)

=1 if agree that environmental shocks 0.533 0.561 0.511 -0.05

will increase in future

Observations 240 107 103

Depicted are means, Standard deviation in parentheses, Student’s t-test, *p<0.10, **p< 0.05,

*xp<0.01.

Participants are mostly middle-aged (43 years) and male. Only 7.5% of our participants
are female. This is a result of the fact that we invited household heads to participate in
the workshop, who are mostly male. In the study area, male household heads are usual-
ly responsible for most agricultural decisions, such as which perennial crops to culti-
vate. Regarding level of education, we differentiate between completion of primary
school and completion of high school. While 77.9% of the participants have completed
primary school, only 18.3% have attained a high school degree. Households comprising
four to five members are common. Around 60% of the participants have migrated to
study villages, either through the governmental trans-migrant program or spontaneous-

ly (mainly from other areas in Jambi Province). Reflecting the minor role of rubber agro-
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forestry (compared to oil palm), around 62.5% of the participants cultivate oil palm,

whereas only 9% practice rubber agroforestry.

To construct living standard indices, we conduct a principal component analysis (PCA).
Besides variables on household ownership of durable assets and housing characteris-
tics, the model also included questions related to perceived poverty.12 A description of
the variables, the loading of the components and test statistics can be found in the ap-

pendices (see Table A2, A3, A4).

With respect to aspects of social capital, we consider the number of memberships in
organizations and the numbers of official positions in organizations at the village level.
The organizations depicted in the questionnaire comprise religious, social, political and

agricultural-related groups, such as farmer organizations.

To measure the emotional connectedness of the self to nature, we use the inclusion of
nature in the self (INS) measure developed by Davis et al. (2009) (see Appendix XI). The
levels of connectedness ranges between 1 (no connection to nature) and 7 (complete
connectedness of self and nature). The results show that on average the participants
report that their connectedness with nature is quite close (mean = 5.98). In terms of
future perspectives, around half the participants believe that the number of environ-
mental shocks will increase in the future. Turning to the test statistics, results indicate

that participants were randomly assigned to the treatments.

121, Concerning your expenses for food, which of the following is true (reflects most accurately the situa-
tion of your household)? 2. Concerning expenses for your children’s education, health care, clothing and
housing, which of the following is true (reflects most accurately the situation of your household)? (1)
your expenses are below the household’s needs. (2) Your expenses are on the average comparable to your
household’s needs. (3) Your expenses exceed your household’s needs.
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3.7 Assessment of the framing effect

3.7.1 Descriptive analyses

Figure 6 depicts the average share endowment contributed to rubber agroforestry by

treatment and payment level for both hypothetical and incentivized decisions.
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conservation

® Non-framed Framed

Figure 6: Average share endowment contributed to conservation by treatment and pay-
ment level (for both hypothetical and incentivized decisions).

In the first hypothetical decision, where participants did not receive a hypothetical in-
centive for the practice of rubber agroforestry, on average around one third of the en-
dowment (non-framed 37.8, framed 34.5) is contributed to conservation. As expected,
the average share endowment allocated to conservation in the first hypothetical deci-
sion does not significantly differ between the treatments (Wilcoxon rank sum test; p-
value 0.582). To investigate whether the framing even works in a hypothetical setting,
in the second decision, we introduced a hypothetical incentive for the practice of rubber
agroforestry. Indeed, in the framed treatment, the average share endowment assigned
to conservation significantly increases by 0.082 compared to the first hypothetical deci-
sion (Wilcoxon signed-rank test; p-value 0.000). In the non-framed treatment, the aver-
age conservation behaviour (compared to the first hypothetical decision) increases only
by 0.019 (Wilcoxon signed-rank test; p-value 0.000). Comparing the differences in the
increase in conservation behaviour between non-framed and framed treatment reveals

that the increase in conservation is significantly higher (Wilcoxon rank sum test; p-
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value 0.019) under the framed treatment than under the non-framed treatment. This

indicates that the framing produces a crowding effect even in a hypothetical setting.

Turning to the incentivized decisions, we compare the first incentivized decision, where
no monetary incentive for the cultivation of rubber was paid with the first hypothetical
decision. Assuming a contingent restart effect or an effect due to the introduction of the
non-hypothetical setting, we expect that differences in conservation behaviour between
the decisions do not significantly differ between the treatments. In the non-framed
treatment group, the average contribution to conservation does not significantly differ
between the decisions (Wilcoxon signed-rank test; p-value 0.4945). However, in the
framed treatment group the average contribution is significantly higher in the first in-
centivized decision than in the first hypothetical decision (Wilcoxon signed-rank test; p-
value 0.0024), suggesting that the framing effect induced by the hypothetical incentive
persists even after its removal. Comparing the differences in conservation behaviour
between the first decisions across treatments reveals that the difference is significantly
higher under the framed treatment than under the non-framed treatment (Wilcoxon

rank sum test; p-value 0.002).

To explore the effects resulting from the PES framing, we compare the average change
in conservation behaviour in the second and third incentivized decisions (compared to
the first hypothetical decision) across treatments. Since the first incentivized decision
under the framed treatment is biased towards conservation due to the framing effect in
the hypothetical setting, we use the first hypothetical decision as our baseline. We think
that it is plausible to argue that potential restart effects and effects due to the change in
the incentivized setting do not differ between the treatment group and hence do not
target our main research question. Irrespective of the amount of the monetary incen-
tive, in the non-framed treatment the average endowment share contributed to conser-
vation does not significantly increase (Wilcoxon signed-rank test; p-value HO: NI-Low
0.6958, HO:NI-High 0.2256). In contrast, the introduction of an incentive explicitly
framed as PES significantly increases the average endowment share contributed to rub-
ber agroforestry for both low and high payment amounts (Wilcoxon signed-rank test
HO:NI=low 0.0000; HO:NI=high 0.0000). To test H1—that the framing effect crowds in

conservation behaviour—we investigate the differences in the change in conservation
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behaviour across treatments. Results confirm that the change in the average endow-
ment share contributed to rubber agroforestry is significantly higher among partici-
pants in the framed treatment group than among those in the non-framed treatment
group irrespective of the payment amount (Wilcoxon rank sum test; HO: Non framed-

framed for A NI-Low 0.0001; A NI-High 0.0008).

To address H2, which states that the crowding effect does not appear for participants
with very weak or no preferences for the practice of rubber agroforestry, Table 5 de-
picts the share of participants with zero investment in rubber agroforestry by payment

amount and treatment for hypothetical and incentivized decisions.

Table 5: Share participants with zero investment in rubber agroforestry by payment level
and treatment for hypothetical and incentivized decisions

Non-Framed Framed HO: Non framed-
Framed

No (NI) % 0.265 0.241 0.6810
(0.443) (0.429)

No (I) % 0.292 0.167 0.0455
(0.457) (0.375)

Low (I) % 0.283 0.153
(0.453) (0.361)

ANo (NI)-Low -0.009 -0.090 0.0707
(0.323) (0.359)

High (I) % 0.230 0.153

ANo (I)-High -0.062 -0.090 0.4819
(0.057) (0.399)

HO: No (NI)-No (I) 0.4469 0.0412

HO: No (I)-Low (I) 0.5930 0.0047

HO: No (I)-high (I) 0.3173 0.0105

Wilcoxon rank sum test for comparison across treatments; Wilcoxon signed-rank test for
comparison within treatment

In the first hypothetical decision around one fourth of all participants fully specialize in
oil palm. Given a non-framed incentive, the proportion of participants that do zero in-
vestment in rubber agroforestry does not significantly change. In contrast, under the
framed incentive, the proportion of participants that do zero investment significantly
decreases. Given low payment levels, the change in the proportion is significantly differ-
ent between the treatments. These findings do not support the notion (H2) that the con-
servation behaviour of participants with no preferences for rubber agroforestry is unaf-

fected by the framing effect.
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3.7.2 Econometric analyses

Methodology

To test H1—that the framing of the incentive as PES crowds in conservation behav-
iour—and H2—that the likelihood of fully specializing in oil palm (zero investment in
rubber agroforestry), reflecting the absence of preferences for conservation is not af-

fected by framing—we estimate the elasticity of supply conditional on the treatment.

The dependent variable in our analysis is the share endowment contributed to rubber
agroforestry, which can take values in the unit interval [0,1]. From a statistical point of
view, the analysis of data in the form of fractions, rates or proportions is a challenging
problem. Even though many studies use an ordinary least square (OLS) regression to
analyse such data, this approach comes with a number of problems; it violates several
conditions needed for the model to apply. Using OLS, the researcher implicitly assumes
the underlying distribution to be normal. However, fractions are observed only over a
closed interval, so that assuming them to be defined over the real numbers is a misspec-
ification with respect to the conditional distribution, leading to biased estimators and
hypothesis tests (Schmid et al,, 2013). Moreover, in order to account for the bounded
nature of the observations, the link function that models the conditional mean must be
non-linear so that the conditional mean is mapped onto the interval [0,1]. OLS assumes
the linear identity link for the mapping. Also, the variance must be heteroskedastic so
that it is allowed to approach zero as the mean approaches the boundary points 0 and 1
(Kieschnick and McCullough, 2003). The last two issues, together with the fact that OLS
assumes the data to be generated by a continuous distribution, while proportional data
on [0,1] follow a mixed discrete-continuous distribution, indicate that, in this situation,
OLS is not the model of choice. Another model that is sometimes used for analysing pro-
portional data is the Tobit model. However, as pointed out by Kieschnick and
McCullough (2003), the Tobit model is not well suited for such an analysis. Firstly, it
falsely assumes the values outside the [0,1] interval to be censored, while they are just
not defined outside this range, making the censoring assumption invalid for proportion-
al data. Secondly, for the values within the interval [0,1], the assumptions of the Tobit
model are equivalent to OLS, so that the same objections apply to its use as with OLS

(Kieschnick and McCullough, 2003).
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To overcome the problems associated with analysing proportional data, we follow the
suggestion of Kieschnick and McCullough (2003), as well as Johnson et al. (1995) and
Mittelhammer (1996), who report beta distribution to be a good distributional choice
for proportional data. Beta distribution is very flexible since its density can assume a
number of different shapes (e.g. left- or right-skewed) depending on the values of the
distributional parameters, y, the mean and the precision parameter ¢ (0< pu >0, $>0)
(see Ferrari and Cribari-Neto, 2004 for further details on the beta regression). Our de-
pendent variable, share endowment contributed to rubber agroforestry, contains the
values 0, reflecting the self-interested utility-maximizing behaviour of individuals with-
out preferences for conservation (22.67% of the total observations), and 1 (10.33% of
the total observations). To model these data sets, which are observed on the closed in-
terval [0,1], Ospina and Ferrari (2010) propose a mixture of a continuous beta distribu-
tion on (0,1) and the Bernoulli distribution, giving non-negative probabilities to 0 and 1.
This extension of the beta distribution is inflated, in the sense that the probability mass
at 0 and 1 exceeds what is allowed by the beta distribution. In our case, the random out-
come variable y, which lies in the closed interval [0,1], is assumed to follow a zero-one
inflated beta distribution (BEINF) with parameters p (mean), o (variance), v (Y=0) and t
(Y=1). The mean parameter p thus refers to the range 0 <y >1. The parameters v (Y=0)
and t (Y=1) are the mixture parameters allowing for 0’s and 1's. (see Ospina and Ferrari
(2010) for further details on the zero-one inflated beta distribution). For each parame-
ter, a possibly different set of covariates can be estimated. It allows us to test a different
set of covariates for participants with and without (very weak) preferences. Also H3,
which states that the likelihood of zero investment in conservation is not affected by

framing effects can be tested.

We estimate the beta-inflated distribution (BEINF) model using the Bayesian structured
additive distributional regression introduced by Klein et al (2013). In its original formu-
lation, Bayesian structured additive distributional regression is a Bayesian formulation
of generalized additive models for location, scale and shape (GAMLSS), which were orig-
inally introduced in a frequentist setting by Rigby and Stasinopoulos (2005). While in
the generalized linear model (GLM) and generalized additive model (GAM) (Nelder and
Wedderburn,1972; Hastie and Tibshirani, 1990) the dependent variable is assumed to

follow a distribution within the exponential family, GAMLSS models relax this assump-
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tion and allow for a variety of continuous and mixed discrete-continuous distributions,
where each distributional parameter is modelled as a function of covariates in a regres-
sion setting (see Klein et al., 2013 for an overview of the various distributions).

In Bayesian distributional regression, it is assumed that the conditional density function
f(il9:),i =1,..,n depends on K distributional parameters 9 = (9, ...,9;), where
each distributional parameter 9, is linked to a semi-parametric structured additive

predictor n?k, which can be represented as follows:

Ik — Ik pd 14 9 9
n o =x; BT+ Zjilfj k(Zijk)

where each of the distributional parameters 9, is allowed to depend on a possibly dif-

ferent set of covariates. In order to ensure that the restrictions on the parameter space

of ¥, are met, each parameter J;, is linked to the predictor 7719" by a response function
h; (*) In the above equation, x'iﬁ"[)’ﬁk is the usual parametric part of categorical covari-
ates including the overall intercept, and S, and fjﬁ"are non-linear smooth effects of the

continuous covariates, which can also be reformulated as random effect terms, which
make it possible to account for the longitudinal nature of the data and to relax the as-
sumption of independence between repeated observations within a cluster (Fahrmeir et

al,, 2009; Mayr et al., 2010).

Model specification

On the right side of the model, we include a dummy variable for the framed treatment
and a continuous variable for the relative payment level offered for conservation, rang-
ing between 0 and 1. To test for framing effects, we consider an interaction term be-
tween framed treatment and relative payment level. Since we do not expect potential
income and learning effects and since we controlled for order effects in the implementa-

tion of the experiment, we do not include decision fixed effects in the analysis.
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Except for the mean parameter y, we cannot derive—from theory—variables that may
explain the parameters, o=variance, v; (y;=0) and i (yi=1). Therefore, the explanatory
variables were chosen by forward selection. The variables that were considered in the

full model are depicted in Table 6.

Table 6: Explanatory variables entering into full model

Variable name Description

Frame =1 if framed treatment

Payment level Relative payment amount offered for conservation

Framed*Paymentlevel =1 if framed treatment* Relative payment amount offered for con-
servation

ha_10 =1 if 10 available land in incentivized decisions

ha_same =1 if available endowment in hypothetical decisions equals en-
dowment in incentivized decisions

Age Age of participant (years)

Female =1 if female

Primary =1 if completed primary education

Sma =1 if attained SMA degree (high school)

Migrant =1 if migrant

Oilpalm =1 if oil palm cultivated

Ragroforestry =1 if rubber agroforestry cultivated

Asset index Asset index

Poverty Index Perceived poverty index

No_memb Number of memberships in organizations

No_title Number of titles hold by participant

Nature Connectedness to nature
(1-7 [close])

Env_future =1 if Number of environmental shocks in future will increase

Results

Table 7 depicts the estimation results of the forward selection for the mean parameter

TR

Table 7: Estimation results for mean parameter p.
Variable Mean Std. Dev.
const -0.4089** 0.1071
Frame 0.0092 0.1087
Payment level -0.0353 0.2650
Frame* Payment level 0.8262** 0.3707
Migrant 0.2629** 0.1111
perceived Poverty Index 0.0935* 0.0484

**significance at 5% level, * significance at 10%level

Since the effects have not yet been transformed to the y-axes, at this point, we can only

interpret the sign of the effect and compare the effect sizes. The interpretation of the

13 The estimation of the model with GAMLSS yields comparable results, indicating the robustness of the
Bayesian estimates (see Table A6-A9).
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estimation results for the mean parameter y only refer to O<y<1. Focusing first on the
baseline decision (the sign of the const. will change through a transformation), results
reveal that as expected the endowment share contributed to rubber agroforestry does
not significantly differ between the framed and the non-framed treatment. Further-
more, increasing the relative payment level introduced as a non-framed monetary in-
centive does not induce a significant change in the endowment share contributed to
conservation. The significant and positive interaction term between payment amount
and framed treatment indicates that the framing of the monetary incentive as PES sig-

nificantly crowds in conservation behaviour, verifying H1.

In terms of socioeconomic explanatory variables, only the migration status and the per-
ceived poverty index enter into the model. Both variables yield significant results. The
higher the perceived poverty index, the higher the endowment share contributed to
rubber agroforestry. This might be explained by the fact that in complex rubber agro-
forestry systems rubber stands are mixed with other tree species. These tree stands
may provide forest products, such as fruits and timber. Studies have shown that house-
holds that perceive themselves as (or are) poor depend more strongly on non-marketed
forest products (Leaky et al.,, 2005) and are therefore in favor of rubber agroforestry
production. Migrants conserve a significantly higher endowment share than non-
migrants. This is unexpected since rubber agroforestry is actually practices by a signifi-
cantly higher proportion of non-migrants than migrants. Additionally, a significantly
higher proportion of non-migrants believe that environmental shocks will increase in
future. Under the assumption that the awareness of negative consequences of environ-
mentally harmful behavior translates into normative goals of pro-environmental behav-
iour, which outperform economic reasoning (Steg et al. 2014), we have expected to find
a positive relationship between environmental awareness and conservation behavior
and, therefore, that conservation efforts would stem primarily from non-migrants.
However, values, partially mediated by beliefs about consequences reflect overarching
goals in people’s lives while normative goals reflect what motivates people in a given
situation, depending not only on values but also on situational cues (Steg et al., 2014). It
indicates that environmental awareness does not necessarily lead to greater conserva-
tion behavior. Furthermore, in reality, non-migrants face higher barriers to invest into

oil palm cultivation, such as poor access to improved oil palm seedlings than migrants.
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This may explain why, in the experiment, where they did not face these barriers, they

exhibit stronger preferences for oil palm cultivation.

To address H2—that the likelihood of making zero investment (indicating very weak
preferences for rubber agroforestry practices) is not affected by the framing—Table 8
shows the model estimates for the parameter v. The interaction term, which indicates
the framing effect, does not enter into the model. This implies that accounting for the
differences in the treatment, the framing effect, does not improve the explanatory pow-
er of the model, verifying H2. However, irrespective of the treatment, with an increase
in the relative payment amount the likelihood of zero investment in rubber agroforestry
significantly decreases. In accordance with our findings in Table 7 results show that mi-

grants have a significantly lower likelihood of zero investment in rubber agroforestry.

Table 8: Estimation results for vi (yi=0)

Variable Mean Std. Dev.
const -0.8443 0.3690
Payment level -2.1176* 1.1510
Migrant -1.5465** 0.4105
ha_10 -0.5474 0.4420

**significance at 5% level, * significance at 10%]level

Table 9 shows the estimates for the parameter 7;;, which captures the full investment in
rubber agroforestry. It implies that relatively strong preferences for rubber cultivation
exist. The likelihood of full investment is influenced by a range of socio-economic varia-
bles. The interaction between PES treatment and payment amount does not enter into
the model, again indicating that the explanatory power of the model is not improved by

accounting for the framing effect.

Table 9: Estimation results for tii, (yi=1).

Variable Mean Std. Dev.
const -5.9158 1.3196
Payment level 6.0455** 1.3224
SMA -1.1354* 0.6760
Perceived poverty index 0.5780** 0.2087
R_agroforestry 1.3307* 0.7716
0il palm -0.9582* 0.4903
Nature 0.3031 0.1937
Future_inc 0.9220* 0.5065

**significance at 5% level, * significance at 10%]level
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Increase in payment amount significantly raises the likelihood of full specialization in
rubber agroforestry, irrespective of the treatment. Moreover, educational level signifi-
cantly affects the likelihood of full specialization. Participants with at least SMA degree
(i.e. a high school degree) are significantly less likely to specialize in rubber agroforest-
ry, perhaps due to greater awareness of economic processes and reasoning. In line with
the estimation results in Table 7 and our argumentation, with increasing perceived pov-
erty the likelihood of full specialization significantly increases. A number of experi-
mental studies discuss the effect of actual resource management experience on experi-
mental outcome (Castillo et al,, 2011;Prediger et al.,, 2011; Janssen et al., 2012, Janssen
et al. 2013). Our results reveal that participants who practice rubber agroforestry are
significantly more likely to specialize completely in rubber agroforestry, whereas those
who cultivate oil palm are significantly less likely to do so. Finally, environmental-
related variables enter into the model, indicating that complete specialization induced
by preferences is partly explainable by environmental-related concerns. Participants
who believe that the number of environmental shocks will increase in the future are
significantly more likely to invest completely in rubber agroforestry, indicating that
awareness of environmental problems translates into behaviour at the corner solution.

The estimation results for the parameter sigma 2 can be found in the appendices (Table

A5).

3.8 Assessment of the motivational factors

3.8.1 Descriptive analyses

Econometric results reveal that the framing of incentives as PES significantly crowds in
conservation behaviour. So far, we cannot further specify the motivational factors that
underlie this framing effect. As mentioned above, empirical evidence has shown that
framing either has a prescriptive effect, highlighting society’s normative vision of con-
servation (pro-social dimension), or induces a shift towards pro-nature motivation. To
further investigate the mechanisms that can be abstracted from framing effects, Table
10 depicts the motives for rubber agroforestry and oil palm cultivation by treatment.
These statements were presented in the post-experimental questionnaire using a Likert

scale.
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Table 10: Motivational factors by treatment

Non- Framed HO:Non_frame
framed d-Framed
Decision to cultivate oil palm
=1 if strongly agree because it generates the 0.449 0.459 -0.01
highest earnings for me (0.499) (0.500)
=1 if strongly agree/agree because it gener- 0.738 0.654 0.08
ates the highest earnings for me (0.442) (0.477)
=1 if strongly agree because I did not want 0.084 0.128 -0.04
my group members to benefit from my deci- (0.279) (0.355)
sion
=1 if strongly agree/agree because I did not 0.206 0.248 -0.04
want my group members to benefit frommy  (0.406) (0.434)
decision
Decision to practice rubber agroforestry
=1 if strongly agree because | wanted to save  0.514 0.639 -0.13"
the environment (0.502) (0.482)
=1 if strongly agree/agree because [ wanted 0.738 0.857 -0.12*
to save the environment (0.441) (0.351)
=1 if strongly agree because [ wanted my 0.336 0.429 -0.09
group members to also profit from my deci- (0.475) (0.497)
sion
=1 if strongly agree/agree because [ wanted 0.598 0.662 -0.06
my group members to also profit from my (0.493) (0.475)
decision
Social experimenter demand effects
The researcher expected me to practice rub- 0.439 0.534 -0.09
ber agroforestry. (0.499) (0.500)
The researcher expected me to cultivate oil 0.243 0.256 -0.01
palm. (0.432) (0.438)
The researcher did not have any expectations. 0.308 0.211 0.10
(0.465) (0.409)
=1 if strongly agree/agree that these expecta- 0.594 0.684 -0.10
tions influenced your decision (0.493) (0.467)
=1 if strongly agree /agree that these expecta- 0.374 0.451 -0.08
tions influenced your decision to practice (0.486) (0.499)
rubber agroforestry
=1 strongly agree /agree that these expecta- 0.215 0.233 -0.02
tions influenced your decision to practice (0.413) (0.424)
agroforestry
Observations 240

Means are depicted.

According to the results, between 60% and 70% of the participants who chose to culti-

vate oil palm agree that economic considerations influenced their decision process. This

consideration is unaffected by the framing of the incentive as PES. Nevertheless, the

share of participants who take environmental motives into account is significantly high-
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er when the incentive is framed as PES. We cannot preclude that answers were influ-
enced by the desire to be respected by the experimenter or by social conformism. How-
ever, this finding underpins our assumption that framing works as a signal, highlighting
the environmental dimension of the cultivation decision and hence reinforces pro-

nature motives.

We turn next to the pro-social dimensions that might explain the crowding effect of the
framing. Participants made their decisions anonymously, and group membership was
unknown in order to minimize the effect of social norms with regard to other group
members. Aspects of the externality seem to be of less relevance for participants in their
decision-making progress (compared to economic reasons and environmental-related

motives) and remain unaffected by the introduction of the framing.

Related to the social image hypothesis, experimenter demand effects (EDE) induce be-
havioural changes through cues as to what constitutes appropriate behaviour (Zizzo,
2010). Zizzo (2010) differentiates between purely cognitive and social EDE. While in
social EDE, participants perceive social pressure, such as feelings of social conformism
or the desire for respect (Ellingsen and Johannesson, 2008), in the case of cognitive
EDE, participants identify appropriate behaviour for the task. The results of the post-
experimental questionnaire reveal that around half of the participants perceived exper-
imenter expectations that they would either practice rubber agroforestry or cultivate oil
palm. Furthermore, around one third of those who perceived expectations also stated
that these expectations influenced their behaviour. While the share of participants that
perceived expectations with regard to rubber agroforestry or oil palm cultivation re-
mains unaffected, the share of participants that did not perceive expectations signifi-

cantly decreases in response to the framing of incentives as PES.

3.8.2 Econometric analyses

To discern the motivational factors behind the crowding effect, we estimate a zero-one
inflated beta regression, in which we considered a dummy variable for perceived exper-
imenter expectations that participants conserve rubber agroforestry (shown in Table
10). Since we are interested in the extent of the framing effect conditional on social ex-

perimenter demand effects, we include a threefold interaction between the framed
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treatment, the payment level and the dummy variable for perceived expectations. The
threefold interaction is inserted for the mean parameters y; the variables selected to
describe the other parameters are kept the same as above. The estimation results are
shown in Table 11. Figure 7 depicts the predicted share of endowment allocated to rub-

ber agroforestry, conditional on perceived expectations and treatment.

Table 11: GAMLSS estimation results for mean parameter pu.

Variable Estimate Std. Error
Const -0.7423** 0.0485
Expectation to conserve 0.7562** 0.0624
Frame 0.2523** 0.0625
Expectation to conserve *Frame -0.5434** 0.0869
Payment level 0.4201 0.2638
Expectation to conserve *payment level -0.8807** 0.3826
Payment level *Frame 0.0819 0.3925
Expectation to conserve *payment level *Frame = 1.3114** 0.5361
Migrant 0.2253** 0.0351
Perceived Poverty Index 0.0929** 0.0150

**significance at 5% level, * significance at 10% level
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Figure 7: Predicted share of endowment allocated to rubber agroforestry (sh_jrn) due to
an increase in payment level (sh_pes_n) conditional on perceived expectations and
treatment (PES=framed treatment).

Regarding the baseline decisions, the results illustrated in Figure 7, show that, irrespec-
tive of the treatment, participants who report perceived expectations to practice rubber
agroforestry, conserve a significantly higher share of their endowment than participants
who do not perceive expectations. There are two possible explanations for this: The ex-
pectations were either formed before incentives were introduced or they did not. If the
expectations occured prior to the implementation of the incentives, conservation behav-
iour had already been influenced by demand effects at the time the first decision was
made. If this was the case, the desire for social conformism or respect would have led to
higher land allocation to conservation by those participants who perceived such expec-
tations. The second possibility is that the formation of the demand effects did not take
place before the introduction of the incentives—whether framed as PES and not. This

would imply that individuals with stronger preferences to practice rubber agroforestry
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in the absence of incentives, indicated by allocating a higher share of their endowment

to conservation, were more likely to perceive expectations in the course of the game.

Focusing on the treatment decisions, results indicate that the effect of introducing an
incentive is conditional on the perceived expectations. Given the non-framed treatment,
the change in the conservation behaviour of participants who report experimenter ex-
pectations is significantly lower (even negative) than of those without expectations. The
framing of the incentive does not significantly affect the conservation behaviour of par-
ticipants who did not perceive experimenter expectations. This indicates that framing
does not significantly crowd in motivational factors other than pro-social motives. In
contrast, framing as PES results in a significantly higher increase in the conservation
behaviour of participants with perceived expectations than in the non-framed treat-
ment. Thus, it can be inferred that the overall positive crowding effect observed in Table
7 is primarily driven by social EDE. Results also indicate that pro-social motives rather

than pro-nature motives are crowded in by the framing,.

3.9 Conclusion

In this paper, we explore the extent of the crowding effect induced by the introduction
of PES. In order to get a better understanding of the psychological mechanisms that un-
derlie crowding effects, we investigate the effect of contextual manipulation—the fram-
ing of a monetary incentive as Payment for Environmental Services (PES) on conserva-
tion behaviour. The data from a field experiment in Indonesia indicate that it cannot be
generally assumed that the same level of compensation under different policy schemes
increases conservation efforts to the same extent. The results of the public good exper-
iment show that framing a monetary incentive significantly crowds in conservation ef-
forts. Furthermore, results suggest that this crowding-in effect does not hold for the
entire range of participants with different social preferences. The use of a zero-one in-
flated beta regression allowed us to discriminate participants with zero-investment in
rubber agroforestry (no preferences for rubber agroforestry) and full investment into
rubber agroforestry (strong preferences for rubber agroforestry) from the range of par-
ticipants that lie between these two corner solutions. While crowding-in effect is ob-

servable for the range of participants with “moderate” preferences for rubber agrofor-
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estry, the conservation efforts of participants with very weak or very strong preferences
is not affected by the framing. These findings highlight the importance for policymakers
to take into consideration the contextual manipulations associated with the implemen-
tation of a policy design and to carefully assess the heterogeneity in the existing prefer-
ences for the desired conservation activity. The descriptive results of the hypothetical
decisions show that the framing effect works even in a hypothetical setting and persists
even after the removal of the hypothetical incentives as well as when the setting chang-
es to a non-hypothetical one. This might suggest the potential of environmental cam-
paigns that are conducted prior to the implementation of monetary incentives to high-
light the decision problem without being linked to an economic incentive to foster pro-

environmental behavior.

To assess the social legitimacy of policy instruments ex ante, it is essential to under-
stand the mechanism behind the observable framing effect. The design of the experi-
ment (anonymous decisions, no information on membership) allowed us to minimize
the effect of pro-social motives related to group members. Regarding the social image
hypothesis, we investigate the framing effect conditional on the perceived experimenter
expectations captured in a post-experimental survey. Results indicate that, while we
observe a significant and positive framing effect for participants who perceived expecta-
tions, this effect disappears when only those participants who did not perceive expecta-
tions are taken into account. These findings show that the overall significant crowding-
in effect is driven by pro-social motives rather than by pro-nature motives. This demand
effect is also a common phenomenon in reality, where stakeholders, implementing in-
centive schemes signal social expectations about socially desirable behavior. The partic-
ipation in an environmental-related program is then driven by feelings of social con-
formism or the desire for respect (Ellingsen and Johannesson, 2008) rather than by the
activation of pro-nature motives in the short run or even change in environmental mo-

rale in the long run. As a result, it may endanger the long-term success of the program.

The extent to which frame shifting induce changes in environmental behavior in the
long run remains unclear since participants made decisions in only three sequential
sessions, each with a different setting. Cardenas et al. (2000), who conducted a number

of sequential decisions, describes how participants initially respond to the introduction
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of a governmental intervention by restricting the withdrawal of a common pool re-
source. However, after two periods participants tend to behave self-interestedly and in
the last three rounds behave almost entirely out of self-interest. This indicates that,
while the framing effect, more precisely the social experimenter demand effect might
enhance conservation behavior in the short run, it does not necessarily hold in the long
run. Further research could investigate the conditions under which short term crowd-
ing effects due to frame shifting induce changes in conservation behavior in the long
run. Moreover, further empirical studies that do not only provide suggestive comments

regarding the motivational factors behind crowding effects are needed.
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4 Conservation vs. Equity: Can Payments for Environmental Services
achieve both ?

Abstract

This paper explores the trade-off between conservation and equity considerations in
the use of payments for environmental services (PES). We conducted a framed field ex-
periment in Jambi province (Indonesia), where rubber agroforestry area has continu-
ously declined due to the growing demand for oil palm area in the last two decades. In
particular, we investigate the impact of two alternative PES schemes, which are implicit-
ly associated with different fairness principles, on conservation and distributional out-
comes under endowment and productivity heterogeneity. We test an equal PES scheme,
where a fixed flat rate per conserved hectare is paid, and a discriminatory PES scheme,
where low-endowed participants receive a higher payment per conserved hectare than
high-endowed participants. The main findings indicate that the introduction of a dis-
criminatory PES scheme can function as a multi-purpose instrument that realigns the
income distribution in favor of low-endowed farmers and reduces inequality among
group members. Importantly, our results show that the introduction of a discriminatory
PES scheme does not necessarily need to be compromised by lower environmental ad-

ditionality at the group level.

Keywords: Payments for Environmental Services, efficiency equity trade-off, public

good experiment, endowment heterogeneity, productivity heterogenity
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4.1 Introduction

Payments for environmental services (PES) aim to create, conserve and restore natural
resources by creating a market for environmental services or at least by covering the
opportunity costs associated with the provision of the well-defined service (Alix-Garcia
et al., 2008; Jack et al.,, 2008; Muradian et al.,, 2010; Engel et al., 2008; Pascual et al,,
2010). Although PES are increasingly proposed as an efficient instrument to promote
conservationl4, critics argue that PES are regressive as they privilege few large-scale
farmers, who are often the least-cost suppliers of environmental services (Pascual et al.,
2010; Narloch et al.,, 2013; Muradian et al., 2010).15 Hence, practitioners (e.g. NGOs,
government agencies) have proposed that PES shall function as a win-win mechanism
for both environmental protection and poverty alleviation to secure the political and
social legitimacy of the intervention (Landell-Mills and Porras, 2002; Pagiola et al,,
2005; Grieg-Gran et al., 2005; Corbera et al., 2007; Muradian et al., 2010; Corbera and
Pascual, 2012; Narloch et al,, 2013; Muradian et al., 2013). This paper investigates the
potential of using PES as a multi-purpose instrument to promote conservation and en-
hance equity. In particular, we study if the use of PES as a redistributive instrument
compromises conservation goals, measured as environmental additionality. Following
Brown and Corbera (2003), the distributional implications of PES can be assessed ac-
cording to three criteria: equity in access, equity in decision making and equity in out-
come (Konow, 2003; Corbera et al., 2007; Pascual et al., 2010; Muradian et al., 2010)1e.
In this paper, we focus on on the latter by investigating the changes in the distribution

of income among group members induced by PES, since the transfer of payments itself

14 Compared to traditional command-and-control mechanisms (e.g. integrated conservation and devel-
opment goals (ICDPs)) (Pagiola et al., 2005).

15 Evidence shows that in the majority of PES schemes poor landholders tend to be excluded from partici-
pation or lack adequate benefits generated through a program participation (Landell-Mills, 2002; Zbinden
and Lee, 2005; Grieg-Gran et al., 2005; Corbera et al., 2007; Sommerville et al., 2010). Yet, examples of
successful pro-poor targeting are provided by Pagiola et al. (2008) in Nicaragua, where the program ex-
plicitly includes a social objective and hence poor landholders benefit.

16 While it is often assumed that equity is a matter of distribution based on universal principles, some
scholars point out the manifold nature of equity, stressing that the definition of equity varies across socie-
ties, contexts and time (Corbera et al.,, 2007; Konow, 2003; Pascual et al., 2010).
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has been identified as a major contributor to poverty reduction in PES programs (Pag-

iola et al.,, 2005)"".

Formal institutions such as PES are embedded in complex social systems and thus in-
teract with social norms (Cardenas et al., 2000; Cardenas and Carpenter, 2008; Vollan,
2008; Narloch et al., 2012). Pascual et al. (2010) identify a number of PES design princi-
ples which considerably differ in their implicit fairness criterion or rather in their rela-
tive weights given to equity and efficiency concerns. Such intangible factors associated
with the policy design criteria may affect the intrinsic motivation of landholders to con-
serve (Kosoy et al, 2007; Rodriguez-Sickert et al., 2008; Sommerville et al., 2010;
Narloch et al., 2013). In practice, manifold fairness criteria exist, and what is perceived
as fair or equitable is time and context dependent and varies within heterogeneous
groups. Consequently, individuals participating in a program may differ on the support-
ed fairness criteria, and as a result the implicit fairness criterion adopted in a PES
scheme will have implications for environmental additionality and equity considera-
tions (Pascual et al., 2010). Former studies using micro simulation modelling cannot
capture embedded norms of fairness and attitudes towards conservation due to the
chosen methodology (Alix- Garcia et al., 2008; Borner et al., 2010). We thus use a exper-
imental approach, which allows to measure in a controlled and incentive compatible
environment the behavioral response to alternative PES schemes that implicitly incor-

porate two different fairness criteria.

To increase external validity, we conducted a framed field experiments in Indonesia
(island of Sumatra, Jambi province) with farmers, who face the decision to exploit rub-
ber agroforestry, a traditional complex cultivation system, in their daily life. In Jambi
province rubber agroforestry area has continuously declined due to the growing de-
mand for oil palm area. The cultivation of rubber agroforestry, while generating lower
private profit than oil palm, is associated with positive externalities in oil-palm domi-
nated landscapes, such as biodiversity and water purification (Barnes et al., 2014).
Therefore, PES to protect rubber agroforestry has been identified as a promising tool to

internalize externalities and foster sustainable land use (Villamor et al., 2011). Pagiola

17 The concept of poverty goes beyond economic dimensions, capturing socio-cultural aspects (e.g. digni-
ty) and political dimensions (e.g. empowerment) (Pascual et al., 2010). The consideration of these aspects
goes beyond the scope of this paper.

75



Chapter IV

et al. (2005) show that the desire of the poor to participate in a PES scheme, in our ex-
periment equivalent to the ability to participate and actual participation®, is often re-
stricted by significantly higher relative opportunity costs to allocate scarce resources to
conservation, when limited endowments need to be used for income generation (Baland
and Platteau, 1999; Narloch et al,, 2013). This is reflected in our experimental design,
where participants with lower endowments have higher opportunity costs of conserva-

tion.

To capture the dilemma that households face when deciding how to allocate their land
between oil palm and rubber agroforestry, we apply a modified public good game with
heterogeneous participants. Participants, who differ in terms of the endowment - land
experimental units - and opportunity costs of conservation, decide how to allocate their
endowment to the alternative cultivation systems. We compare two alternative PES
schemes: an equal PES scheme and a discriminatory PES scheme. In the equal PES
scheme® the conservation fund is equally distributed among the participants (fixed flat
rate per conserved land unit), irrespective of the cost and level of environmental service
provision. In the discriminatory PES scheme, unlike other pro-poor schemes that focus
on accessibility, we explicitly consider redistribution as a strategic objective. Hence, in
this scheme the payment is conditional on the level of endowment. Keeping the conser-
vation fund constant, the total payment is redistributed by offering higher payments per
conserved land unit to small landholders and lower payments per conserved land unit
to larger landholders (see Pascual et al., 2010). These alternative PES schemes implicitly
incorporate different fairness principles. While the equal PES scheme is in accordance
with the egalitarian principle, the discriminatory PES scheme corresponds with the
“max-min” principle, where those resource users with the highest needs receive a high-

er payment (Pascual et al., 2010).

To the best of our knowledge only a very limited number of studies investigate PES

schemes using framed field experiments in a developing country context. Narloch et al.

18 In our study, we neglect insecure property rights, the ability to meet investments costs, and technical
constraints which may explain, according to Pagiola et al. (2005) the discrepancy between the desire to
participate and actual participation.

19 This scheme is widely adopted in practice, e.g. the nation-wide forest conservation program (FO-
NAFIFO) in Costa Rica.
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(2013) implement an agro-biodiversity conservation auction in Bolivia and Peru to in-
vestigate the distributional outcomes of three alternative payment rules® that differ in
terms of how they allocate payments to the ranked bid offers and implicitly incorporate
different fairness criteria. The paper shows that both conservation and distributional
outcomes are highly sensitive to the PES scheme (see also Jindal et al., 2013). Several
authors have used framed field experiments, either applying a public good or commom
pool experiment, to investigate the role of PES-like schemes on cooperation between
homogenous resource users (Vollan, 2008; Rodriguez-Sickert et al., 2008; Travers et al,,

2011; Kerr et al.,, 2012; Narloch et al., 2012).

However, both the social preferences associated with the provision of a public good (e.g.
Cardenas et al., 2002; Janssen et al., 2012; Janssen et al., 2013) as well as the valuation
of intangible factors associated with the PES scheme (Schilizzi, 2011; Sommerville et al.,
2010) depend on the relative position of a participant within a group. Hence, the con-
sideration of heterogeneity is an essential extension in the public good literature. To the
best of our knowledge only the paper of Narloch et al. (2012) applied a public good
game with heterogeneous groups in the context of PES. In these groups, game partici-
pants only differ in terms of endowment status, ignoring differences in opportunity
costs of conservation (productivity heterogeneity). They investigate to which extent
alternative reward systems (individual vs. collective) interact with social norms. Results
indicate that the impact of alternative rewards schemes on cooperation is not condi-
tional on the endowment status. To best of our knowledge, studies that investigate the
distributional outcome of alternative PES schemes using a public good experiment with

heterogenous particpants have not yet been conducted.

The vast majority of experimental literature on public good games considers only one
type of heterogeneity, either e.g. endowment heterogeneity (see Cherry et al., 2005;
Narloch et al,, 2012; Reuben and Riedl, 2013) or productivity heterogeneity (see Car-
denas et al., 2002; Reuben and Riedl, 2013). Only Chan and Mesterlman (1999) intro-
duce inequality by varying both the endowment and the value of the public good. They

found that under a perfect information and non-communication scenario, adding a sin-

20 They tested (a) a discriminatory rule, where the level of payment is selected according to the conserva-
tion costs; (b) a uniform rule, where each selected group receives the same payment per hectare and (c) a
conditional rule, where each group was paid the payment level requested per hectare.
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gle type of inequality (endowment or value) does not change the public contribution,
while introducing both types of inequality simultaneously significantly increases con-
tribution to the group account. We extend the existing literature by introducing both
endowment and productivity heterogeneity in a public good experiment to study the
conservation and distributional outcomes of two alternative PES schemes that implicitly
incorporate different fairness principles.

The next section briefly outlines the field context in which the framed field experiment
was carried out. Sections 4.3. and 4.4. develop the conceptual framework and describe
the experimental design and procedures used in the implementation. Descriptive and
econometric results are presented in Section 4.5. We start with the analysis of the alter-
native PES schemes on conservation behavior both at group level and separated by en-
dowment status, allowing us to draw conclusions on environmental additionality. In the
second part, we focus on equity implications by investigating the distribution of income
among group members and the gini index. The results are discussed in Section 4.7. The

paper concludes with the main findings and implications.

4.2 Background

During the last decade oil palm cultivation increased rapidly in Indonesia. Between
2000 and 2010, the oil palm area almost doubled from 4.2 million hectares to around 8
million hectares, accounting for 46% of the world’s crude palm oil production (Obi-
dzinski et al., 2012). This expansion mostly took place on the islands of Sumatra and
Kalimantan, which concentrate 66% and 30% of the national oil palm area, respectively
(PWC, 2012). For future oil palm expansion 18 million hectares have been earmarked
by local governments (The Jakarta Post, 2009), mainly located on the islands of Kali-
mantan, Sulawesi and Papua. For many rural households the increasing oil palm sector
offers an attractive pathway out of poverty (in 2010, 38% of the total oil palm area was
managed by smallholder farmers (PWC, 2012)) (McCarthy et al., 2012)*. At the same
time, oil palm expansion in Indonesia has been associated with significant negative en-
vironmental impacts and social conflicts (Colchester et al., 2006; Belcher and

Schreckenberg, 2007; McCarthy et al., 2012).

21 In 2000, private enterprises manage 58% of the total oil palm area and dropped to 54% in 2010.
Meanwhile the share of smallholder plantation increase by 10%, from 28% to 38% in the same period
(PWC, 2012).

78



Chapter IV

The establishment of oil palm plantations has been linked to significant losses in rain-
forest area, where the majority of endemic species are located (Fitzherbert et al., 2008;
UNEP, 2011). Estimates suggest that between 1990 and 2005 around 57% of the oil
palm expansion occurred at the expense of tropical rainforest (Koh and Wilcove, 2008).
Among the countries which faced significant losses in forest land between 1990 and
2005, Indonesia ranks second with regard to the absolute decline in forest area
(280,000 km2) (WTO, 2010). Jambi Province is one of the provinces with the fastest and
most complete transformation of tropical lowland rainforest into rubber and oil palm
plantations worldwide (Laumonier et al., 2010). Lowland rainforest area was massively
cut by concession logging, leaving only few remaining rainforest spots in national parks
(National Park Bukit Duabelas, Harapan rainforest). This transformation process was
mainly driven by the trans-migrant program, which was launched by the Indonesian
government in the early 1980’s. It aimed at moving households from the over-populated
island of Java to the less populous islands of Sumatra and Kalimantan (Feintrenie and
Levang 2009; Feintrenie et al., 2010). Trans-migrant villages were established in Nucle-
us Estate and Smallholder schemes (NES), where a company-owned refinery and estate
is surrounded by smallholder-owned plantations (Fearnside, 1997; Elmhirst, 1999).
Each trans-migrant household received two hectares of oil palm plantation within the
NES scheme (McCarthy et al., 2012). In Jambi province, NES schemes exist for both rub-

ber monoculture as well as oil palm.

The transformation of complex land use systems into oil palm plantations has been
identified as a major factor in the significant loss in biodiversity (Danielsen et al., 2009;
Wilcove and Koh, 2010) and ecosystem functioning (Barnes et al., 2014). Since primary
lowland rainforest has been almost completely converted into more intensive land uses,
currently rubber agroforestry systems are the most extensive, forest-like vegetation
type in Jambi province. Rubber agroforestry, which is cultivated since the early 20t cen-
tury in Jambi province, is a smallholder cultivation system that combines the cultivation
of a perennial crop (i.e. rubber) with other plants, such as timber and fruit trees, build-
ing/handicraft and medical plants. From a biodiversity viewpoint, rubber agroforests

mimic secondary forest, since they incorporate the components of spontaneous second-
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ary vegetation (pioneer, post-pioneer and late-phase species”) (Beukema et al., 2007;
Feintrenie and Levang, 2009; Feintrenie et al., 2010). In rubber agroforestry systems
fertilizer and pesticide applications are rarely reported. Weeding is limited to paths,
which allow the tapping of the rubber trees. Beukema et al. (2007) show that rubber
agroforestry systems incorporate high levels of bird and plant species richness and are
more similar to neighboring forest than to oil palm monocultures. Ecological functions
of the forest such as water flow regulation and soil protection can be preserved in rub-
ber agroforestry systems (Feintrenie and Levang, 2009). Despite the environmental
benefits of rubber agroforestry, oil palm and rubber monocultures are often preferred
by farmers due to their higher direct profitability. For the case of Jambi, Feintrenie et al.
(2010) estimate that the relative profit of agroforestry represents approximately 61%
to 69% of the profit of oil palm, depending on relative prices®. Furthermore, technical
characteristics, in particular lower labor requirements, and the encouragement and
support by the government and private oil palm companies may explain farmers’ pref-
erence for oil palm compared to rubber agroforestry. Hence, the remaining rubber agro-
forestry area in Jambi province is threatened by conversion into monocultures, in par-

ticular oil palm plantations.

To counteract the threat of rapidly decreasing agro-biodiversity in Jambi province, the
implementation of payments for environmental services has been proposed (Villamor et
al,, 2011). In 2002, the World Agroforestry Centre (ICRAF) launched the Rewarding Up-
land Poor for Environmental Services (RUPES) program in upland Jambi Province (Bun-
go district) (ICRAF, 2014). Due to the climatic conditions, the upland of Jambi is not af-
fected by oil palm expansion, but rubber agroforest gives way to more intensively man-
aged rubber monoculture plantations. The RUPES program implemented conservation

agreements with local communities, providing them with extension services and in-kind

22 In the pioneer stage, the first stage after slash and burn, heliophilous crops (such as rice and vegeta-
bles) function as pioneers, inhibiting weed. This stage creates a favorable microclimate for tree species
(such as rubber, fruit and timber trees). Post- pioneers are fast growing species, such as coffee or pepper
maintaining a favorable biophysical environment for the main perennial crops (such as rubber). After 15-
20 years rubber agroforestry systems simulate complex secondary forests, reaching maximum canopy
height of 20-40 meters (Feintrenie and Levang, 2009).

% To the best to our knowledge, only the study of Feintrenie et al. (2010) compares the profitability of oil
palm monoculture, rubber monoculture and rubber agroforestry in Jambi Province. Considering relatively
high rubber and palm oil prices (July 2008), they estimate an average return to land based on a full plan-
tation cycle of 2,100 Euro/ha for oil palm, 2,600 Euro/ha for rubber plantation and 1,300 Euro/ha for
rubber agroforestry. With low rubber and palm oil prices (November 2008), average returns to land de-
crease to 990 Euro/ha for oil palm, 1,300 Euro/ha for rubber and 690 Euro/ha for rubber agroforestry.
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rewards (such as the installation of micro-hydro power plants) in exchange for the
preservation of rubber agroforestry. Based on these experiences, the aim is to strength-
en the communities’ negotiating power and support the development of market-based
incentive schemes, such as rubber latex eco-certifications®* and Reduced Emissions
from Deforestation and Degradation (REDD)* schemes, offering monetary incentives to

conserve agro-biodiversity.

4.3 Conceptual framework

The producer problem

We consider a partial equilibrium model in which farmers decide how to allocate their
land, L, between rubber agroforestry and oil palm cultivation. The private profit of rub-
ber agroforestry is lower than the profit generated from oil palm cultivation. Hence
each land unit allocated to oil palm, x, yields a return of 1, while each land unit allocated
to rubber agroforestry gives a return a, where a < 126, Assuming that all land units need
to be distributed, the number of land units allocated to rubber agroforestry equals (L-x).
Rubber agroforestry generates positive environmental effects, such as improved water
quality, increased soil fertility and higher biodiversity. Let b be the positive externalities
for N community members, generated by each unit of land allocated to rubber agrofor-
estry. We consider that the marginal incentive to cultivate oil palm is positive, so a+b<1.
Furthermore, we take into account that producers are heterogeneous in terms of the
size of available land and the opportunity cost that they face to conserve rubber agro-
forestry. Type 1 producers have low land endowments L; and high opportunity cost of
conservation, whereas Type 2 producers have high land endowments Ly and low op-
portunity cost of conservation. In order to represent this difference in the opportunity
cost of conservation, we allow the relative profit of rubber agroforestry to differ be-
tween Type 1 and Type 2 producers. Thus, the relative profit of rubber agroforestry of
low-endowed producers (ay) is lower than that generated by high-endowed participants

(an) (aL<an).

24 Though there is no market yet for certified rubber (see Gouyon, 2003).

25 There is an on-going discussion whether to allow rubber agroforestry through Hutan desa (village for-
est) to be included as a land use in the REDD+ scheme (see Pramova et al., 2013; Villamor et al.,, 2011).

26 The relative profit of rubber agroforestry is based on the findings of Feintrenie et al. (2010).
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This model can be extended by considering that producers have an intrinsic motivation
to conserve. We thus assume that producers experience a moral cost of transforming
the area into oil palm, M, which is a function of an individual parameter c;, capturing the
importance that the individual gives to conservation, and the individual area cultivated
with oil palm, x;. The moral cost of transformation is given by M = ¢;x?, implying that
the cost increases at a increasing rate with an increase in the area cultivated with oil
palm. The optimization problem for the individual producer is given by:
N
m(ip) = max (xio +ag (Lkl.0 - X, ) + bZ(Li - X)) — cixl-zo) ForK=LH (1)
0 i=1
where the subindex K denotes producer type L or H. Given that ax + b < 1, the first
order condition implies that individual producers who derive no intrinsic utility from
conservation (c¢; =0) would specialize and allocate all land units to oil palm cultivation.
For producers who give a certain importance to conservation (c;i>0), the optimal area
cultivated with oil palm, x;* is given by:
. 1-— Ak, — b
Xi,© = T (2)
Since ar<ap, producer Type 1 has a higher incentive to cultivate oil palm than producer

Type 2. Hence, our first hypothesis is:

Hypothesis 1-H1

In the absence of payments for environmental services, Type 1 producers with low endow-
ments of land and high opportunity cost of conservation allocate a smaller fraction of land
to rubber agroforestry than Type 2 producers with high endowments of land and low op-

portunity cost of conservation.

Proof 1: The proportion of land endowment allocated to rubber agroforestry, Rgg;, is:

1-a-b
L—x 1-a-b .1 AR 1 dR 2¢;
R =—=1- ,Wlthﬂ=—>0, —CREL _ i >0;henceR < Ry.
REL L H
L 2¢iL da 2¢;iL dL L2
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The social planner problem

The problem for the social planner is to maximize welfare selecting the optimal amount
of land to be transformed into oil palm. For a society that is composed of N individuals,

the social welfare function W is given by maximizing the sum of the individual pay-off

functions:
N N
W = max Z x; + aK.(LK. - xi) + bZ(LK. - Xj) — cix? 3)
x=(Xj, XN ) : t t L j
i=1 j=1
. . . . . . 1l-ag,—Nb .
The optimal social allocation of land to oil palm is given by x* = T If the social

4

benefit of rubber agroforestry conservation (Nb) is larger than the private net benefit 1-
ak, (1- ak, < Nb), the optimal amount of land allocated to oil palm is zero. Otherwise, the
optimal amount of land allocated to oil palm is positive, but from the social point of view
it is always smaller than the optimal amount of land that is allocated to oil palm private-
ly. In order to induce producers to consider the positive externalities associated with
conservation, the social planer could offer monetary incentives, such as payments for

environmental services (PES), such that x;* = YV, x*.

Payments for Environmental Services (PES)

Modeling PES as an increase in the relative profit of rubber agroforestry, ax, + PES, it is
straight-forward to show that keeping everything else constant, the proportion of land
allocated to rubber agroforestry increases with the introduction of PES. Yet, the effect of
the introduction of an equal PES scheme on the proportion of land endowment contrib-
uted to conservation would be different for producers Type 1 and Type 2. This leads to

our second hypothesis:

Hypothesis 2-H2

The implementation of an equal PES scheme will result in a larger increase in the propor-
tion of land conserved for producers Type 1 with lower endowments and high opportunity
costs of conservation than for producers Type 2 who are high-endowed and have low op-

portunity costs of conservation.
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Proof 2: As shown in Proof 1, the proportion of land that is conserved increases linear-
lywith an increase in the relative profit of rubber agroforestry, a.The change in the pro-

portion of land that is conserved is a negative function of the land size

d? . . .
da;L = — (ch.LZ) < 0. Hence, the increase in the proportion of land conserved of Type 2
i

producers with higher relative profit of rubber agroforestry, ay, and higher land en-

dowments, Ly is lower than the increase in the proportion of land of Type 1 producers.

Since the introduction of an equal PES scheme induces Type 1 producers more strongly
to increase their proportion of land allocated to rubber agroforestry than Type 2 pro-
ducers and the PES does not fully compensate for the forgone benefits, the implementa-
tion of the PES scheme might result in an increase in income inequality among Typel

and Type 2 producers.

Hypothesis 3-H3

Assuming that the individual preferences for rubber agroforestry c;, c; are equal in abso-
lute values, i.e. c; = ¢; = ¢, an equal PES scheme might increase income inequality by gen-

erating a larger reduction in the income of Type 1 producers relative to Type 2 producers.

Proof: Based on equation (2) it is possible to show that the optimal amount of land allo-

cated to oil palm cultivation of producer Type 1is x; =xy + % The difference in

the income between Type 1 and Type 2 producers is hence given by:

ap — ag
2c

a,—a
I'(ay,a)) =my—m = (1 — 5 H) +ayly —all, (4)

The larger the differences in the amount of available land endowments and in the rela-
tive profit of rubber agroforestry, the larger the inequality, I, among Type 1 and Type 2
producers. Next, we want to know how I changes if we add a fixed amount of § to both
returns ay, a; . Defining a new function G (6, ay, a;):=1(ay + 6,a; + )

a, — ay

G(6; ay,a) =1(ay,a,) + 6(Ly — L, — 2C

) (5)

In particular, differentiating yields
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dG(é', G,H,G,L) _ apg—ay,

75 Ly— L+

>0 (6)

A social planner that takes into account the distributional outcome might consider using
PES not only to increase conservation, but also to reduce inequality. Hence, this social
planner might offer a higher PES to producer Type 1 and a lower PES to producer Type

2 to compensate the differences in the opportunity costs of conservation.

Hypothesis 4-H4

A discriminatory payment scheme that reallocates payments toward the low-endowed
participants and hence results in a higher (lower) payments for low-endowed (high-

endowed) participants, decreases income inequality (compared to the equal PES scheme).

Proof: Defining a new function D(6,y,ay,a;):=1(ay + 6 —y,a, + 6 +y), where y is the
fraction of payment that is taken from the high-endowed participant and redistributed
to the low-endowed participant. It can be shown that:

DY, ay a)=1(ay a) + 8 (Ly— Ly— =)+ L(1 =22 5oLy — cLy)  (7)

2c c

The effect on an increase in the relative profit of rubber agroforestry on income inequal-

ity is given by :
dD __ _ ag—a;, Y aG(6; ay,ar)
as LH LL + 2c c < ds (8)

Therefore, the use of a discriminatory payment reduces the income inequality increas-
ing effect of an increase in the relative profit of rubber agroforestry compared to an
equal PES scheme. Moreover, the effect of an increase in the amount of payment that is
redistributed in favor of low-endowed particpants, y, on income inequality is:

ap 1

+
dy_;(1—‘”2—“ﬂ—5—cLH—cLL) 9)

. 1 aL+aH _d_D
with 2 (1 - 222 — §) < Ly + Ly T <o,

Hence, the income inequality decreases, the larger the amount of payment redistribu-

tion.
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Hypothesis 5-H5
The discriminatory PES scheme does not lead to a reduction in the increase in the conser-

vation area at community level compared to an equal PES scheme.

Proof: Since the change in the proportion of land that is conserved is a negative function

. d?R 1 . .
of the land size = (2c Lz) < 0, we can assume that the relative increase (com-
i

pared to the equal PES scheme) in land endowments that is allocated to conservation by
Type 1 producers is higher than the respective decrease of conservation by Type 2 pro-

ducers.

4.4 Experimental Design and Procedures

To test the above-depicted hypotheses, we applied a modified public good game. Partic-
ipants were randomly matched into groups of three farmers. Two participants in the
group were endowed with five experimental units of land (L.=5), whereas one partici-
pant received ten experimental units of land (Ly =10). To reflect differences in the op-
portunity cost of conservation, the relative profit of rubber agroforestry of low-
endowed participants, L. was lower than that generated by high-endowed participants
(aL<an). We consider that for low-endowed participants the relative profit of rubber
agroforestry to oil palm is 0.3 whereas for the high-endowed participant, the profit is

0.4.

To capture perceptions and preferences associated with the two cultivation systems,
the endowment allocation decision was framed as a cultivation decision between oil
palm and rubber agroforestry. We explained participants that rubber agroforestry has
positive environmental effects that translate into higher payments for all group mem-
bers. To illustrate this we presented posters with photos of each cultivation system.
Each land unit allocated to rubber agroforestry by a group member increased the in-

come of each group member by b=0.2.

Experimental treatments

Our experiment uses a within-between subject design. The within-subject design was

used to capture individual preferences for conservation and test how changes in con-
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servation incentives interact with these preferences. Hence, each participant played
three scenarios that were presented as sequential decisions. In each scenario, we varied
the monetary incentives for conservation. In the first scenario or decision, participants
decided how to allocate their endowment without any PES. This first decision allows us
to capture individual heterogeneity in preferences for conservation. Moreover, this de-
cision allows us to build a baseline against which to compare the effect of PES on the
additional units of experimental land conserved. In decisions 2 and 3, monetary incen-
tives for the practice of rubber agroforestry were introduced. Each unit of endowment
allocated to rubber agroforestry hence generated a relative profit of (a+5). The mone-
tary incentives were framed as PES that aim to foster environmentally friendly behavior
through the practice of rubber agroforestry. Each participant was confronted with a low
and a high payment level. To account for order effects we randomly switched the order
in which payments were offered. Hence, half of the participants received a high payment
in the second decision and a low payment in the third decision, whereas the other half
received a low payment in the second decision and a high payment subsequently. Since
we were interested in testing the effect of different payment levels without creating a
high cognitive load for participants, we used two payment sets that were randomly allo-
cated to participants. The first payment set offered relatively lower payments compared
with the second payment set. Decisions 2 and 3 allow us to generate the elasticity of
supply of PES. In order to avoid potential income and learning effects, participants did

not receive feedback on their own earnings or group contributions between decisions.

The between-subject design allows us to compare the conservation and distributional
outcomes of two alternative PES schemes. Hence, each participant took part in only one
of the schemes. In the equal PES scheme high and low-endowed participants received a
unitary payment for each unit of land conserved (8, = 6y). Thus, under this scheme the
difference in the relative profit of agroforestry between high and low-endowed partici-
pants remains, a;+6; < ay+dy, implying higher opportunity costs of conservation for
low-endowed participants. In addition, we tested a discriminatory PES scheme in which
low-endowed participants received a higher payment than high-endowed participants
(6, > 6y). This scheme allowed to completely compensate the differences in the oppor-
tunity costs of conservation between high and low-endowed participants, a;+ §;, = ay+

Sy
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Table 12 depicts the relative profit of rubber agroforestry (a+8) by payment level (no,
low, high), PES scheme (equal, discriminatory), payment set (1, 2) and endowment sta-
tus (L, H). In the baseline decision (decision 1) no PES are offered. Under the equal PES
scheme, payment set 1 offered a payment of 0.05 (low level) and 0.25 (high level) exper-
imental units for each unit of land invested in rubber agroforestry, whereas payment set
2 offered a payment of 0.1 (low level) and 0.3 (high level) for each unit of land con-
served. The discriminatory PES scheme provided different payments to low and high-
endowed participants. Compared to the equal PES scheme, the payments for low-
endowed participants increased by 0.05, whereas the payments for high-endowed par-
ticipants decreased by 0.05 experimental units. Hence under the low payment scheme
low-endowed participants received either 0.1 or 0.15 in payment set 1 and 2, respec-
tively. On the other hand, high-endowed participant received either zero or 0.05 in each
of the payment sets. To compare the two alternative PES schemes, the average payment

per unit conserved (av.PES) was kept constant across the two alternative PES schemes.

Table 12: Relative profit of rubber agroforestry (a+8) by PES scheme, payment set, pay-
ment level, and endowment status

PES schemes

Equal PES scheme Discriminatory scheme
Payment Set 1 L (e=5) H (e=10) L (e=5) H (e=10)
No Payment a=0.30 ap=0.40 a=0.30 ap=0.40
Low Payment av.PES=0.05 a.+0.05 ap+0.05 a,+0.1 au
High Payment av.PES=0.25 a.+0.25 ap+0.25 a+0.3 ay+0.2
Payment Set 2
No Payment a=0.30 an=0.40 a.=0.30 ap=0.40
Low Payment av.PES=0.1  a.+0.1 ap+0.1 ai+0.15 au+0.05
High Payment av.PES=0.3  a.+0.3 ap+0.3 ai+0.35 au+0.25
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Procedures

The experiment was conducted in four villages in Batanghari district (Jambi province);
two autochthonous villages (Pulau Betung, Karmeo), which were not targeted by the
governmental trans-migration program and two trans-migrant villages (Bukit Harapan,
Bukit Sari). In total, 32 experimental sessions were carried out between November
2012 and March 2013. Participants were randomly selected among household heads of
oil palm and/or rubber cultivating families using village census information. A total
number of 260 farmers took part in the experiment. All decisions were made anony-
mously and information on group membership or identity was not revealed to partici-
pants. Thus, the composition of their group was unknown to the participants. Each ex-
perimental session consisted of four different stages. First the instructions of the game
were read aloud to the participants, followed by several examples. In a second step, two
hypothetical decisions without feedback were played to improve and confirm the un-
derstanding of the game. In the third stage, participants were presented the different
scenarios and made their decisions. Assistants were available for those participants
who had difficulties with reading or arithmetic. Once participants had completed the
three decisions, one was randomly drawn and paid out to them. Earnings in the game
were transferred to local currency units at a rate of 10 experimental units of payment to
1 IDR. All participants were paid privately using checks made payable for them in their
local shops. Typical earnings (Mean 86347 IDR) were worth between one and two days
of wage labor. At the end of the game a brief post-experimental questionnaire was com-
pleted, incorporating questions related to the experiment, participants’ demographics

and farming activities.
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4.5 Results

4.5.1 Socioeconomic characteristics of the sample

Based on the post-experimental questionnaire, Table 2 provides a description of socio-

economic characteristics of the participants, such as information on age, gender, educa-

tional level, household size and farming activities. In their real lives, 61% of the partici-

pants cultivate oil palm, 48% practice rubber monoculture and 12.7% practice rubber

agroforestry. While 17.3% of the participants combine the cultivation of oil palm and

rubber monoculture, only 4.2% of the participants cultivate both oil palm and rubber

agroforestry. Overall, these numbers reflect the declining role of rubber agroforestry in

the research area.

Table 13: Socio-economic characteristics of participants.

Variables Definition Mean Std. Dev.

Age Age of participant in years 43.37 10.501

Female =1 if female participant 0.085 0.279

Secondary =1 if completion of secondary educa- 0.415 0.494
tion

HH_size Number of hh members 4.204 1.494

Transmigrant* =1 if hh has migrated to Jambi within 0.300 0.459
trans-migrant program

0il palm =1 if hh cultivates oil palm 0.608 0.489

Oil palm_ha Total individually cultivated oil palm 3.419 2.793
area (ha)

Rubber monoculture =1 if hh cultivates rubber monoculture  0.478 0.500

Rubber monoculture_ha Total individually cultivated rubber 1.550 1.185
monoculture area (ha)

Rubber agroforestry =1 if hh cultivates rubber agroforestry ~ 0.127 0.334

Rubber agroforestry_ha  Total individually cultivated rubber 2.766 4.104
agroforestry area (ha)

Oil palm_rubber mono- =1 if hh cultivates rubber monoculture  0.173 0.379

culture and oil palm

Oil palm_rubber agrofo- =1 if hh cultivates rubber agroforestry  0.042 0.202

restry and oil palm

Size of owned land (ha)  Area of owned land (ha) 4.160 4919

Total number of observations: 260
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*The remaining 70% of the participants include second-generation trans-migrants (follow-
ing family members who migrated within the trans-migrant program), other migrants, and
autochthonous population.

To test the random assignment of participants to the respective PES scheme and en-
dowment status in our experiment, we estimate a set of seemingly unrelated regres-
sions with the socio-economic characteristics and session characteristics as dependent

variables (see Table A10) 27. We find no significant differences across treatments.

4.5.2 Experimental results

Descriptive results

In the descriptive analysis of our experimental results, we pool the data from payment
sets 1 and 2, resulting in two payment levels (low and high). Figure 8 depicts the aver-
age share of land units allocated to conservation by PES scheme, payment level, and en-

dowment status.

20
|

Low-endowed High-endowed Low-endowed High-endowed
Equal PES Discriminatory PES

I No Payment Baseline [ Low Payment
[ High Payment

Figure 8: Average share of endowment contributed to rubber agroforestry by PES
scheme, endowment status and payment level.

We find that in the baseline decision participants conserve on average between 39 and

47 percent of their endowment, which is in line with the vast majority of experimental

27 Session characteristics include the following variables: share of participants known by name in session
and share of family members in session.
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literature showing that participants of heterogeneous groups in public good experi-
ments do not play purely self-interested strategies (e.g., Cardenas et al., 2002; Ostrom,
2000). This is consistent with our conceptual framework, which considers that econom-
ic decisions are not solely driven by economic incentives, but are also shaped by norma-
tive factors (see Equation 2). In the baseline decision of the equal (discriminatory) PES
treatment low-endowed participants allocate on average 40.68 percent (45.53 percent)
of their land endowment to conservation, whereas high-endowed participants conserve
on average 48.41 percent (39.36 percent). For both types of producers, the difference in
the baseline contribution to conservation across the two alternative PES treatments is

not statistically significant.

We find that when no incentives for conservation are offered- pooling the data from
both treatments- low-endowed participants conserve a slightly smaller share of their
endowment than high-endowed participants, although this difference is not statistically
significant (Wilcoxon rank-sum test 0.6461). These results are in line with other exper-
imental studies showing that in relative terms low-endowed participants conserve as
much as their better endowed counterparts (Cardenas et al., 2002; Narloch et al,

2012)28,

Figure 8 further shows that with the introduction of PES the average share of endow-
ment contributed to conservation tends to increase. In the case of low-endowed partici-
pants, the introduction of an equal PES scheme leads to significant increases in conser-
vation only if high payment levels are offered (Low Payment: Wilcoxon sign-rank test
0.2973; High Payment: Wilcoxon sign-rank test 0.0033), whereas the introduction of a
discriminatory PES scheme leads to significant increases in the share of land allocated
to conservation irrespective of the payment level (Low Payment: Wilcoxon sign-rank
test 0.0005; High Payment: Wilcoxon sign-rank test 0.0010). Figure 8 also suggests that
for low-endowed participants we can observe a standard price effect, indicating that
with increasing relative payment levels the average conservation behavior increases

(see Frey and Jegen, 2000). In contrast, for high-endowed participants, the introduction

28 Cardenas et al. (2002) e.g. introduce heterogeneity by varying the private returns in an experiment and
find that low-wage participants contribute less in absolute terms, but are willing to bear a higher bur-
den in relative terms showing significantly more restraint to their pure Nash equilibrium compared to
high-wage participants.
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of an equal PES scheme does not induce significant increases in conservation behavior
(Low Payment: Wilcoxon sign-rank test 0.1383; High Payment: Wilcoxon sign-rank test
0.4032). We only observe a significant increase in the share of land allocated to conser-
vation by high-endowed participants when high payment levels are offered under the
discriminatory PES scheme (Low payment: Wilcoxon sign-rank test 0.6327; High pay-
ment: Wilcoxon sign-rank test 0.0723).

Regarding the distributional outcome of the alternative PES schemes, Figure 9 depicts
the average share of total earnings held by individual by PES scheme, payment level,

and endowment status.

325 375 425
30 35 40 45
1 1 1 1 1
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Low-endowed High-endowed Low-endowed High-endowed
Equal PES Discriminatory PES

I No Payment Baseline [ Low Payment
[ High Payment

Figure 9: Average share of total group earnings held by individual by PES scheme, pay-
ment level, and endowment status.

In the baseline, low-endowed participants earn around 28 percent and high-endowed
participants around 44 percent of the total group earnings. Under the equal PES
scheme, low payment levels do not significantly shift the income distribution (Low-
endowed: Wilcoxon sign-rank test 0.5190; High-endowed: Wilcoxon sign-rank test
0.9907). Yet, when high payment levels are offered, low-endowed participants earn sig-
nificantly smaller shares and high-endowed participants significantly larger shares of
the total group earnings, compared to the baseline distribution. (Low-endowed: Wil-

coxon sign-rank test 0.0896; High-endowed: Wilcoxon sign-rank test 0.0400). Thus, the
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introduction of an equal PES tends to exacerbate inequalities in the prevailing income

distribution.

The introduction of a discriminatory PES scheme tends to redistribute the income in
favor of the low-endowed participants, as expected. In particular, we can observe that
the share of total group earnings held by high-endowed participants significantly de-
creases irrespective of the offered payment level (Low Payment: Wilcoxon sign-rank
test 0.0966; High payment: Wilcoxon sign-rank test 0.0277). Yet, the observed increase
in the share of total group earnings held by low-endowed participants is not statistically
significant (Low Payment: Wilcoxon sign-rank test 0.3024; High Payment: Wilcoxon
sign-rank test 0.1439).

Econometric results

To test the hypotheses derived in the conceptual framework, we estimate a series of
econometric models. Econometric estimation allows us to obtain the effect of a variable
of interest (e.g. the payment scheme) while holding other variables constant (e.g. the
payment level). Based on the within-subject design of the experiment, we are able to

analyze individual behavioral dynamics over time.

Impact of endowment status on conservation behavior

In the following, we address the first two hypotheses, which posit that both the conser-
vation behavior in the baseline and the change in conservation behavior induced by the
introduction of PES are conditional on the endowment status. In Model 1 and Model 2,
we analyze the share of individual land endowment allocated to conservation, R, by in-
dividual i in decision ¢, under the equal and discriminatory PES scheme, respectively.
Taking into account that individuals took repeated decisions and that the share of en-
dowment allocated to conservation is censored at zero and one, we estimate the follow-

ing Random Effects Tobit model:

Ryt = fo + B1Hal0 + S, PesLevel;, + f3HAL10;  PesLevel;; +U; + py; (10)

where Hal0 is a dummy variable for high endowment (e=10) and PesLevel is a continu-

ous variable on the payment level offered for conservation (6=[0.05, 0.10, 0.20, 0.25,
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0.30, 0.35, 0.40]). The estimated parameter (3, indicates the area conserved by low-
endowed participants when no payments are offered. The estimated coefficient 3;re-
flects the difference in the area conserved by high-endowed participants compared to
low-endowed participants, when payments equal zero (no payment = baseline)®. The
estimated coefficient B, reflects the elasticity of supply of conservation to PES by low-
endowed participants. The estimated coefficient 5 tests whether the estimated elastic-
ity of supply is different between low and high-endowed participants. The parameter 9;
captures individual time-invariant unobserved heterogeneity that is assumed to be un-

correlated with the other covariates. The parameter p, is the individual time-variant

unobserved heterogeneity. Estimation results are presented in Table 143°.

Table 14: Random effects Tobit model on the share of endowment conserved under equal
and discriminatory PES schemes

Model (1) Model (2)
Equal PES scheme Discriminatory PES scheme
Dummy Ha_10 0.1424 * -0.1506
(0.0760) (0.1098)
PESLevel 0.3679 *** 0.4079 ***
(0.1289) (0.1322)
Dummy Ha_10 * -0.2575 -0.0870
PESLevel
(0.2202) (0.2630)
Constant 0.3648 0.4791 ***
(0.0441) (0.0650)
No. of observations 396 423
No. of groups 132 141
Waldchi2 10.98 14.1
Prob>chi2 0.0118 0.0024

*p<0.10, **p< 0.05, ***p<0.01.

H1 posits that the share of endowment allocated to conservation is larger for high-

endowed participants; thus we expect 3; to be positive and significant. Results of Model

29 Given that under the discriminatory PES scheme and payment set one, high-endowed participants do
not receive any payment when the low payment level is introduced (see Table 12), this decision is also
reflected in the hal0 dummy.

30 Since potential income and learning effects as well as order effects were minimized in the implementa-
tion phase of the experiment (no feedback on earnings was provided during decisions, order of payment
levels was randomly varied), we do not include decision (scenario) fixed effects in the models.
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1 indicate that low-endowed participants conserve on average 36 percent of their en-
dowment in the baseline decision (i.e., when no payments are offered). Compared to
low-endowed participants, the share of endowment contributed to conservation in the
baseline by high-endowed participants is significantly higher. This is consistent with H1
suggesting that Type 1 producers with low endowment and high opportunity costs of
conservation tend to conserve less in the absence of PES. Under the discriminatory PES
scheme, however, the share of endowment allocated to conservation by high and low-
endowed participants does not differ significantly. We thus do not find strong and un-

ambiguous support for H1.

The second hypothesis predicts a stronger supply elasticity among low-endowed partic-
ipants when payments are introduced under an equal PES scheme. Hence, we expect (35
to be negative. Model 1 reveals that when payment levels increase by one percentage
point, low-endowed participants significantly increase the share of land allocated to
conservation by 0.37 percent. The coefficient of the interaction term, while having a
negative sign as expected, is not statistically significant. Thus, we do not find evidence
for significant differences in supply response between low and high-endowed partici-

pants and accordingly reject H2.

Under the discriminatory PES scheme the supply response looks similar. Low-endowed
participants increase the share of their land conserved by 0.41 percent in response to a
one-percentage point increase in payment levels. The elasticity of supply of low-
endowed participants does not differ significantly between the two alternative PES
schemes (see Table A11). As under the equal PES scheme, the supply response of high-
endowed participants does not significantly deviate from that of low-endowed partici-
pants. Despite this finding, it should be noted that on the average high-endowed partici-
pants display a very low supply elasticity with respect to changes in the offered pay-
ment for conservation. In fact, our experimental evidence suggests that their propensity
to conserve remains unaffected by the introduction of the economic incentives (Table

A11).
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Impact of alternative PES schemes on distributional outcome

In this section we address the impact of the two alternative PES schemes on distribu-
tional outcomes. In particular, we test whether the introduction of an equal PES scheme
increases inequality among group members, as proposed in H3, and whether the dis-
criminatory PES scheme can function as a redistributive instrument decreasing inequal-
ity among group members, as proposed in H4. For this purpose, we estimate two Ran-

dom Effects Tobit models for low and high-endowed participants, respectively:

Iiy = 0y + 0,Disc;y + 6,PesLevel;; + 6;Discy; * PesLevel;, +9; + uj; (11

where the dependent variable I captures the distributional outcome and is measured as
the share of total group earnings held by individual. The variable Disc is a dummy varia-
ble that takes the value of one for the discriminatory PES scheme. The 0’s are parame-
ters to be estimated: 8, captures the degree of inequality under the equal PES scheme
treatment in the baseline (PesLevel = 0); 6, captures differences in distributional out-
come between the baseline decisions of the two alternative PES schemes®'; 8, measures
the change in distributional outcome associated with a change in payment level under
the equal PES scheme; and 05 tests for potential differences in the payment level effects

between the two alternative PES schemes.

Last but not least, we estimate a Random Effects Tobit model at the group level (indexed

by subscript g):

Gly; = 09 + 0, Discyy + 6, PesLevely, + 0;3Discy, * PesLevely +ng + €4 (11)

where the dependent variable GI is measured as the Gini index capturing distributional
outcome at the group level. The Gini coefficient is calculated based on the income distri-
bution within groups and varies between 0, reflecting complete equality, and 1, reflect-

ing complete inequality. The parameters ng and &5 capture time-invariant and time-

variant group-level heterogeneity and the time-invariant heterogeneity is assumed to

31 Given that under the discriminatory PES scheme and payment set one, high-endowed participants do
not receive any payment when the low payment level is introduced (see Table 10), this decision is also
reflected in the discriminatory PES dummy.
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be uncorrelated with the other covariates. Table 15 presents the estimation results.
Model 1 and Model 2 provide the results on the earnings share held by low-endowed
and high-endowed participants, respectively. Model 3 provides the results on the group-

level Gini index.

Table 15: Random effects Tobit model on the share of total group earnings and the Gini
index

Model (1) Model (2) Model (3)
Earnings share  Earnings share Gini index
e=5 e=10
Dummy Disc -0.0118** 0.0218** 0.0297***
(0.0051) (0.0094) (0.0103)
PESLevel -0.0184 0.0369* 0.0185
(0.0113) (0.0219) (0.0216)
Dummy Disc * PESLevel 0.0367** -0.0812** -0.0959***
(0.0148) (0.0315) (0.0295)
Constant 0.2861*** 0.4278*** 0.1088***
(0.0036) (0.0068) (0.0074)
No. of observations 546 273 273
No. of groups 182 91 91
Wald chi2 8.51 9.04 19.05
Prob>chi2 0.0366 0.0288 .0003

*p<0.10, **p< 0.05, ***p<0.01;

Results presented in Table 15 allow us to address H3 hypothesizing that the introduc-
tion of an equal PES scheme increases inequality. The signs of the coefficients on
PesLevel, indeed indicate that the introduction of payments under an equal PES scheme
decrease the earnings share held by low-endowed participants and increase the earn-
ings share held by high-endowed participants. In line with these distributional changes
the Gini index increases in response to the introduction of equal payments. Yet, these
effects are only significant in the case of high-endowed participants implying that the

evidence for an inequality-increasing effect of the equal PES scheme is weak.

In contrast, we find significant evidence in favor of H4 stating that the introduction of a
discriminatory PES scheme reduces inequality. The estimated coefficient on the interac-

tion term indicates that under the discriminatory PES scheme the effect of one-
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percentage point increase in payment levels leads to an increase of 0.04 percent in the
share of group earnings of low-endowed participants compared with the equal PES
scheme and to a decrease of 0.08 percent in the share of group earnings of high-
endowed participants. These changes in distributional outcome are also reflected in the
group level analysis. Model 3 shows that a one-percentage point increase in payment
levels under the discriminatory PES scheme decreases the Gini coefficient by 0.1 index
points. The results hence imply that the introduction of a discriminatory PES scheme,
under the assumptions made, can have an inequality-decreasing effect influencing the

income distribution in favor of producers with lower endowments.

Impact of alternative PES schemes on environmental additionality at group level

Finally, we investigate whether the introduction of a discriminatory PES scheme that
offers higher payments to low-endowed participants comes at the cost of lower envi-
ronmental additionality at group level. To test for this effect, and considering the panel
structure of our experimental data, we estimate the following Random Effects Tobit

model at group level:

Ry: = 09 + 01 Discye + 0,PesLevely, + 03Disc x PesLevely, + ng + €4t (11

where R measures the share of total endowment contributed to rubber agroforestry by

group g in decision t. Table 16 presents the results.
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Table 16: Random effects Tobit model on the share of endowment conserved at group

level
Model
Dummy Disc -0.0211
(0.0388)
PESLevel 0.1812**
(0.0835)
Dummy Disc* PES level 0.0485
(0.1137)
Constant 0.4526***
(0.0278)
No. of observations 273
No. of groups 91
Wald chi2 13.67
Prob>chi2 .0034

*p<0.10, **p< 0.05, ***p<0.01

According to the results reported in Table 16, the elasticity of aggregate supply of con-
servation is positive and significant, indicating that a one-percentage point increase in
payment levels offered under the equal PES scheme increases the share of land con-
served at group level by 0.18 percent. Furthermore, we find no significant difference in
the supply response between the equal and the discriminatory PES scheme. These find-
ings support hypothesis H5 that the introduction of a discriminatory PES scheme (com-
pared to an equal PES scheme) does not necessarily need to be compromised by lower

conservation outcomes at the aggregate level.

4.6 Conclusion

While payments for environmental services are increasingly proposed as an efficient
instrument to promote conservation, concerns have been raised that they privilege
large landowners and perpetuate or even aggravate existing inequalities in resource
distribution. Against this background, it has been claimed that besides environmental
goals PES should also address equity considerations to secure the social and political
legitimacy of program interventions. In this paper, we contribute to this discussion by

providing experimental results on the effects of two alternative PES schemes on conser-
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vation decisions and distributional equity. Our results show that the introduction of a
discriminatory PES scheme realigns income in favor of low-endowed participants, while
providing environmental additionality similar to an equal PES scheme. This implies that
payment schemes can be designed in such a way that they function as multi-purpose
instruments suitable for policy-makers wishing to reconcile equity and conservation

goals.

Our findings further suggest that while low-endowed participants conserve significantly
more with increasing payment levels, the conservation behavior of high-endowed par-
ticipants remains largely unaffected by the introduction of incentive payments. We can
thus conclude that the increase in conservation area at the group level in response to
the introduction of PES mainly stems from low-endowed participants. This supports the
common criticism that large-scale farmers may cash-in on PES for conservation activi-
ties that they would have carried out anyway. It also suggests that under the conditions
explored here, targeting large landowners does not necessarily make conservation poli-

cy interventions more effective in achieving environmental additionality.

When assessing policy implications, it is crucial to consider the external validity of the
experiment. Evidence has shown that the necessary simplifications in experimental set-
tings can affect the external validity of experimental results (Castillo et al., 2011; Rustagi
et al,, 2010; Gurven and Winking, 2008; Travers et al., 2011). A central assumption in
our experimental design is that low-endowed participants have higher opportunity
costs of conservation. To what extent this applies to small-scale farmers is debated in
the literature. Some scholars point out that poor households tend to own marginal land
of low soil fertility, which results in lower opportunity costs of conservation. Here, we
assume that poor households face survival constraints when making conservation ef-
forts that endure present sacrifices (Baland and Plateau, 1999) and thus have high op-
portunity costs of conservation. In a situation, where small-scale farmers indeed face
lower opportunity costs of conservation, their initial conservation levels in the absence
of incentive payments is likely to be higher, and consequently, their response to the in-
troduction of payments will be lower. Thus, the aggregate conservation outcome at the
group level is unclear, in particular, because under the current setting the increase in

group-level conservation mostly resulted from the conservation decision of low-
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endowed participants. Regarding the distributional implications of the PES scheme, we
would still expect the discriminatory scheme to have an (even stronger) inequality-
decreasing effect. But even the equal PES scheme may contribute to decreasing inequali-
ty in such a scenario: equation (5) shows that the inequality-increasing effect of the
equal PES scheme is conditional on the opportunity costs of conservation. If the oppor-
tunity costs of low-endowed participants are substantially lower than those of high-
endowed participants, the introduction of an equal PES scheme may indeed decrease

inequality.

From a policy perspective, it is important to note that the focus of our analysis is on en-
vironmental additionality and hence disregards the cost-effectiveness of the alternative
PES schemes. To evaluate cost-effectiveness, the implementation costs of alternative
schemes need to be taken into account, which besides the direct costs of compensation,
also comprise the transaction costs associated with the delivery of payments. Since
these costs depend to a large extent on the amount of information required, it can be
argued that a discriminatory PES scheme would imply higher transaction costs than an
equal PES scheme relying on a flat-rate payment (Pascual et al.,, 2010). On the other
hand, if the equity principle underlying the discriminatory PES scheme increases ac-
ceptance of the scheme in the community, this is likely to facilitate program implemen-

tation, induce community cooperation, and effectively reduce transaction costs.

In our study, we investigated the behavioral responses of Indonesian farmers to the in-
troduction of alternative payment schemes reflecting different implicit equity princi-
ples. It should be kept in mind that several institutional factors potentially affecting the
conservation decision of farmers could not be considered in the experimental design. In
practice, the establishment of oil palm plantations is associated with high upfront in-
vestments that only yield a return once the palms start producing. Effectively, for credit-
constrained farmers this is likely to be a barrier to oil palm adoption. Thus, in compari-
son to the experimental land use decisions, in reality we may observe less land allocated

to oil palm cultivation, due to existing capital constraints.

On the other hand, land use decisions are likely to be influenced by insecure land ten-

ure, overlapping claims and lacking information on private tenure (Engel and Palmer,
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2008; Muradian et al.,, 2010; Borner et al., 2010). This is of special relevance in our
study region. While oil palm farmers who obtained their land through nucleus estate
smallholder schemes — in our sample, the trans-migrant villages—and who participate
in the rural microfinance program often hold formal land titles, other rural households
receive private land through “informal” land markets based on customary land tenure
arrangements (McCarthy et al.,, 2012; Hauser-Schaublin and Steinebach, 2014). In the
case of customary land, overlapping claims from the community and state are common,
posing a threat to land tenure security. Given that rubber agroforestry is traditionally
practiced on customary land, farmers may be reluctant to convert oil palm into rubber

agroforestry, as this may jeopardize land security.

In summary, our study provides behavioral evidence on the implications of different
payment scheme designs for environmental and social outcomes. In order to inform
policy-makers, further research is needed testing alternative PES designs and capturing

additional institutional drivers and constraints of land use transformation.
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5 General Conclusion

5.1 Summary of findings

Ecosystems have undergone rapid and extensive changes, such as the transformation of
semi-natural or natural habitats into monocultural annual or perennial cropping. While
these changes have led to substantial gains in human well-being, they also entail the
depletion of regulating and supporting ecosystem services to a greater extent than
would be socially optimal. To address this externality problem, PES are increasingly

proposed as efficient, market-based policy instruments.

Previous studies on PES have primarily been based on the Coasean approach. However,
practitioners can rarely find or establish the conditions that underlie the Coasean ap-
proach, such as clear property rights, perfect information and competition. Critics thus
postulate a new conceptualization of PES that accounts for the complexities that charac-
terize the real-world implementation of PES. In particular, participants face uncertain-
ties associated with the heterogeneity in the environmental, socio-economic and socio-
cultural background (contextual factors), as well as strategic decisions regarding the
trade-offs in the PES outcomes, in which measures of efficiency are not the sole con-
cerns. Therefore, the aim of this study was to contribute to a better understanding of the
relationships among PES outcomes, PES policy designs and contextual factors. Specifi-
cally, three research objectives have been addressed. First, we have assessed the rela-
tionship between ecological (bird diversity, bird abundance) and economic outcomes
(vields, revenue) of remnant or planted trees in smallholder oil palm plantations along a
management intensity gradient. Second, we have investigated the crowding effect in-
duced by the framing of incentives, as PES. Third, we have analyzed the conservation
and distributional outcomes of two alternative PES schemes that employed different

implicit fairness criteria.

In Chapter II, we have combined economic and ecological data of 120 smallholder oil

palm plots in Jambi province, Sumatra, Indonesia to investigate the ecological-economic
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trade-off from remnant or planted tree stands. We have contributed to the extant litera-
ture in two broad ways. First, we have assessed the costs of conserving the diversity
(abundance) of bird species through wildlife-friendly strategies in oil-palm-dominated
landscapes. Second, we have accounted for the non-linearity of environmental addition-
ality by collecting data along a management intensity gradient. Our study have con-
firmed that oil palm plantations are poor habitats for bird communities relative to natu-
ral forests. However, the restoration of wildlife-friendly oil palm plantations containing
mixed tree stands can mitigate the loss of bird diversity and abundance of edge-tolerant,
open-habitat and generalist species with low conservation status. The results have
shown that this gain in bird diversity and abundance, which was conditional on increas-
es in tree stands, entails a loss in revenue, implying a “win-lose” relationship between
ecological and economic outcomes. Because both the marginal gain in bird species
(abundance) and the marginal loss in revenue conditional on the number of trees are
non-linear, the marginal shadow price of bird species richness (abundance) changes
depending on the initial level of management intensity. In a relatively extensively man-
aged oil palm plantation (with an initial number of trees equal to 50), environmental
additionality in terms of bird species richness can be achieved at the expense of rela-
tively high revenue penalties (67% decline in total revenue), whereas in relatively in-
tensively managed oil palm plantations (with an initial number of trees equal to 10), the
same increase in bird species richness can be achieved with a considerably smaller loss
in revenue (20% loss of total revenue). Furthermore, our results have suggested that
conservation decisions are not purely governed by economic reasoning. Although we
have observed a trade-off, farmers explicitly or implicitly decided to maintain/plant
trees on their oil palm plantations. This leads us to Chapter III and IV, where data from
framed field experiments have been used to capture preferences associated with con-

servation activities.

In Chapter III, we have investigated the extent to which contextual manipulations of a
policy invention affect conservation behavior. We have contributed to the existing liter-
ature by providing the first estimates of the crowding effect induced by explicitly fram-
ing incentives as PES. Furthermore, we have added to the extant literature by applying a
zero-one inflated beta regression that allows us to explicitly focus on the corner solu-

tion (e.g., zero investment in conservation activity) and thereby to further investigate

105



Chapter V: General Conclusion

the heterogeneity in the framing effects. The results have shown that framing a mone-
tary incentive as PES significantly crowds in conservation behavior. However, this
crowding-in effect is not observable across the full range of participants, who differ in
the level of their preferences for conservation. The behavior of participants with very
weak preferences for conservation, as indicated by zero investment, is not affected by
the framing. Moreover, descriptive results from a hypothetical setting have shown that
the framing effect is operative even in a hypothetical setting, albeit with the caveat that
the deviation from self-regarding behavior is costless. This framing effect persists after
the removal of the hypothetical incentive and when a non-hypothetical setting is con-
sidered. Regarding the identification of the motivational factors underlying the framing
effect, we have investigated the framing effect conditional on the social experimenter
demand effect captured in a post-experimental survey. Results have indicated that the
overall crowding-in effect is driven by pro-social motives, such as social conformism or

the desire for respect rather than by pro-nature motives.

In Chapter IV, we have explored the trade-off between conservation and equity outcome
in the use of PES. Specifically, we have investigated the conservation and distributional
outcome of two alternative PES schemes, which implicitly incorporate different fairness
criteria. We have extended the existing literature by for the first time introducing both
endowment and productivity heterogeneity in a public good experiment to study the
conservation and distributional outcomes of alternative PES schemes that implicitly
incorporate different fairness principles. We have tested two alternative PES schemes;
in the equal PES scheme the conservation fund is equally distributed among the partici-
pants (fixed flat rate per conserved land unit), which is in accordance with an egalitari-
an fairness principle. Keeping the conservation fund constant, in the discriminatory PES
scheme, the total payment is redistributed by offering higher payments per conserved
land unit to small landholders and lower payments per conserved land unit to larger
landholders. The latter scheme corresponds with the “max-min” fairness principle,
where those resource users with the highest needs receive a higher payment. Results
have indicated that with the introduction of PES the conservation behavior at group
level significantly increases, indicating that environmental additionality in terms of con-
servation area can be achieved. While the conservation behavior of low-endowed par-

ticipants significantly increases with the introduction of an equal PES scheme, the con-
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servation behavior of high-endowed subjects remains unaffected by the introduction of
PES. Findings have thus suggested that an increase in conservation area at the group
level that can be observed in response to the introduction of an equal PES scheme main-
ly stems from low-endowed participants. The analyses of the distributional implications
have shown that the introduction of an equal PES scheme does not signficnatly enhance
inequality among group members. Compared to the baseline (and the equal PES
scheme). the discriminatory PES scheme realigns the income distribution in favor of
low-endowed participants and reduces inequality among group members (as measured
by the gini index). Furthermore, the introduction of a discriminatory PES scheme (com-
pared to an equal PES scheme) does not necessarily need to be compromised by lower

conservation area at the group level.

This thesis has illustrated empirically that the context in which a PES scheme is imple-
mented affects the effectiveness of the intervention. In this context, the findings of all
chapters have confirmed that the decisions of resource users to conserve are not merely
driven by economic reasoning, but rather by social preferences associated with provi-
sion. Furthermore, the results have confirmed that by interacting with contextual fac-

tors the policy design significantly alters the PES outcome.

5.2 Policy recommendations

The results presented above allow us to provide a number of recommendations relevant
for policy makers attempting to design PES, particularly in the context of wildlife-

friendly strategies for oil-palm-dominated landscapes.

Our analyses have confirmed the high sensitivity of many bird species, particularly for-
est and edge-intolerant species, to anthropogenic disturbances, such as the transfor-
mation of natural habitats into monoculture oil palm plantations. To conserve those
species it is crucial to protect natural habitats though land-sparing approaches. Howev-
er, our results have shown that wildlife-friendly oil palm plantations that restore a cer-
tain degree of habitat complexity (mixed tree stands, ground layer vegetation) provide a

valuable habitat for edge-tolerant, open-habitat and generalist species. It suggest that
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wildlife-friendly strategies in oil-palm-dominated landscapes while not replacing natu-

ral habitats should not rejected a priori by policy makers.

Furthermore, we have shown that the implementation of wildlife-friendly strategies
comes at the cost of lower revenues, indicating that self-interested, profit-maximizing
farmers do not have an incentive to extensify their oil palm cultivation. Assuming that
policy makers or other stakeholders are interested in encouraging wildlife-friendly
strategies, governmental and private institutions should place greater emphasis on the
development and implementation of market-based policy instruments, such as certifica-
tion schemes or PES. We have exhibited that the marginal shadow price of bird species
varies conditional on the initial management intensity gradient. It suggests that a devia-
tion from a “flat” PES scheme might be feasible to increase economic efficiency (under
certain conditions discussed below). Flat payments are not differentiated according to
the costs of providing environmental services. Payment schemes other than a flat
scheme include a “compensation” scheme, whereby land users that can provide envi-
ronmental services at the least cost are targeted and only compensated for their costs of

provision (Narloch et al.,, 2011; Pascual et al,, 2010).

The results of both experimental studies have confirmed that the introduction of PES
induces environmental additionality in terms of conservation area, albeit not markedly.
Considering that almost half of the group endowment has already been assigned to con-
servation in the baseline, which would be compensated for in the PES scheme, the costs
per additional hectare conserved are considerably higher for the policy maker than the
average payments received by resource users. It implies that although the PES interven-
tion might be recommendable under the consideration of environmental effectiveness,

this might change when considering the efficiency of the intervention.

Since the levels of payment do not fully compensate for the forgone benefits associated
with the conservation, results have indicated that intangible factors associated with the
PES policy design or the desired activity affect conservation behavior. It implies that
policy makers should understand PES not only as an instrument that alter economic
reasoning, but also as an institutional mechanism that interacts with moral and social

incentives in complex ways. In this context, our results have confirmed that incentives

108



Chapter V: General Conclusion

are part of how a situation is represented. Policy makers should consider these contex-
tual manipulations associated with the policy intervention. Specifically, the results have
shown that conservation behavior is significantly crowded in when framing a policy
intervention as an environmental intervention (such as PES), which signals the envi-
ronmental dimension of the decisions. However, this framing effect is not observed for
participants with very weak or no preferences for conservation. Results presented in
Chapter II indicate that farmers of relatively intensively managed oil palm plantations
are the lowest-cost suppliers of bird diversity (abundance). Assuming that this level of
management intensity also reflects their very weak preferences for conservation find-
ings have suggested that although these farmers should be targeted from a neoclassical
perspective, the consideration of crowding effects might reverse this finding. This high-
lights the importance for policymakers to carefully assess the heterogeneity in the exist-
ing preferences for the desired conservation activity and potential interaction effects of

incentives with preferences.

The further specification of the motivational factors that underlie the observed framing
effect, has confirmed a common phenomenon in practice, where participation in an en-
vironmental-related program is driven by pro-social motives induced by stakeholders,
such as the desire for social conformism rather than by an activation of or change in

environmental-related preferences.

Moreover, the results from the hypothetical setting have suggested that environmental
campaigns prior to the PES implementation might play an important role in encourag-

ing pro-environmental behavior.

Considering heterogeneity in land size and productivity, we have found that environ-
mental additionality at the group level that can be observed in response to the introduc-
tion of an equal PES scheme mainly stems from low-endowed participants. This sug-
gests that under the conditions explored here, conservation policy interventions are not
necessarily more effective in terms of environmental additionality if targeting large
landowners. Furthemore, results have indicated that the distribution of the incomes
(direct income from activities) among landholders is not affected by the introduction of

an equal PES scheme.
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Practicioners might explicitly consider redistribution as strategiy objective in the im-
plementation of PES. Results have confirmed that the introduction of a discriminatory
PES scheme, indeed, raligns income in favor of the poor and decrease inequality among
group members (compared to the baseline decision and the equal PES scheme). At the
same time, it does not necessarily need to be compromised by environmental addition-
ality at community level. It implies that discriminatory PES scheme, might function as a
multipurpose instrument that promote conservation and enhance equity. These hold

only under certain conditions discussed further below.

5.3 Limitations and further research

This study contributes to a better understanding of the relationships among PES out-
comes, PES policy design and contextual factors. Nevertheless, the results have to be
critically assessed with respect to both theoretical assumptions made and methods ap-

plied in this study.

We have estimated the environmental additionality conditional on an increase in the
number of mixed tree stands using the richness (abundance) of bird species. The results
have shown that given a fixed conservation budget, farmers operating highly intensified
oil palm plantations have a relatively stronger incentive to expand the number of trees
within their oil palm plantations relative to farmers operating extensively managed oil
palm plantations. However, the absolute number of bird species (abundance) would still
be lower in intensified plantations with increasing number of trees compared to exten-
sively cultivated plantations. In our study, the observable measure of bird species rich-
ness (abundance) has been used a proxy for a range of ecosystem services provided by
birds, such as pest control, seed dispersal and pollination. However, the marginal bene-
fits in ecosystem services due to marginal changes in bird species richness (abundance)
might be conditional on the initial number of bird species. Further studies are needed to
address whether non-linearity of the relationship between bird diversity (abundance)
and ecosystem service provision would fundamentally oppose our findings.

Furthermore, our analysis is limited to the analysis of quantitative changes in tree num-
bers. Other studies suggest that qualitative factors, such as tree age, tree diversity or the

presence of specific functional groups of trees, are crucial to the design of wildlife-
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friendly strategies (Clough et al., 2011, Erskesine et al., 2005, Kanowski et al., 2003).

This represents an avenue for further research.

The results, depicted in Chapter II have suggested that farmers’ decisions to re-
tain/plant trees on their oil palm plantations is not solely determined by short-term
yield maximization considerations. However, in this part of the dissertation we have not
incorporated other economic objectives, such as the long-term resilience of the ecosys-
tem and further intangible values derived from ecosystems, such as cultural services
(e.g., spiritual enrichment, recreation and aesthetic experiences). Therefore, the applica-
tion of “stated preferences” methods, such as the Contingent Valuation Method (CVM),

could be a useful extension to specify the “willingness to accept compensation.”

The analyses of the experimental data have shown that the framing of a monetary in-
centive scheme, as PES crowds in conservation behavior. However, the extent to which
frame shifting induce changes in environmental behavior in the long run remains un-
clear since participants made decisions in only three sequential sessions, each with a
different setting. Although we observed crowding-in effects in the first decisions, this
effect may disappear or even be reversed in subsequent decisions through durable
learning effects (see Cardenas et al. 2000). Further research that investigate the condi-
tions under which short term crowding effects due to frame shifting induce changes in

the values in the long run is needed.

The consideration of social experimenter demand effects in the analysis of the framing
effect, presented in Chapter II], is a first step in identifying the psychological mecha-
nisms that underlie framing effects. However, using aggregated survey measures, we
have provided suggestive comments rather than figuring out what general principles

(theory of framing) can be abstracted from framing effects (see Ellingsen et al., 2012)

Our results have suggested that environmental campaigns prior to the PES implementa-
tion might be effective in enhancing conservation behavior. This issue must be further
examined, for example, in framed field experiments in which informational material on
the environmental context is explicitly given to the participants prior to the introduc-

tion of PES.

111



Chapter V: General Conclusion

The experimental setting is based on a number of assumptions that determine the pre-
dicted outcome of the experiment, as shown in the conceptual framework in Chapter IV.
For example, in the experiment low-endowed participants face higher opportunity costs
of conservation than high-endowed participants, assuming that poor households face
survival constraints when making conservation efforts that endure present sacrifices. In
contrast, other scholars suppose that poor households tend to own marginal land (i.e.
lower soil fertility), which results in lower opportunity costs to leave the land in more
natural ecosystems. Following the second argumentation, the predicted outcome of the
experiment would have changed. Likewise the number of available land units, the dif-
ference in the land units between low and high-endowed participants and the group

size has implications on the predicted outcomes.

Although we implicitly consider interactions between the fairness criteria of the PES
scheme and social preferences, we do not explicitly incorporate this aspect in the con-
ceptual framework. Hence the development of an conceptual framework which inte-
grates social-welfare preferences with implicit fairness criteria of incentives might be
useful in providing progress in conceptualizing observations in experiments (see Char-

ness and Rabin, 2002).

In Chapter IV, we have drawn conclusions only with respect to the environmental addi-
tionality, neglecting the efficiency of the alternative PES schemes. The discriminatory
PES scheme does not come at the costs of environmental additionality as opposed to the
equal PES scheme. Considering the implementation costs of the alternative PES scheme
may reverse the findings. The implementation costs do not only comprise the direct
costs of compensation, but also all types of transaction costs. Since these costs largely
depend on the amount of quality of information that need to be gathered, it can be as-
sumed that a discriminatory PES would imply higher transaction costs than a flat PES
scheme. Further research on the efficiency of different PES scheme designs should

therefore put particular emphasis on transaction costs.

When assessing the policy implications it is crucial to consider the external validity of

the experiment. Evidence has shown that the necessary abstractions in experimental
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settings and even in field experiments increase internal validity at the costs of the ex-
ternal validity of experimental results. The applied experimental design does not cover
a wide range of institutional factors that are likely to affect the PES adoption of farmers
and especially of the poor in reality. In this context further research, that focuses among
other factors on transaction costs, insecure land tenure, investment costs, alternative
cultivation systems and non-material dimensions of poverty (e.g., status, dignity, and
political empowerment) is highly needed to complement the presented experimental

findings.
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Appendix I: Recorded bird species

Table A1: List of bird species recorded within a 25 m radius around the centre of oil palm

plantations
Species name Family Common name ahabitat b[UCN status
Aegithina viridissima Aegithinidae Green lora gene NT
Aegithina tiphia Aegithinidae Common lora gene LC
Aethopyga siparaja  Nectariniidae Crimson Sunbird gene LC
Amaurornis phoeni- Rallidae White-breasted Water- gene LC
curus hen
xsélii;threptes malacen- Nectariniidae Plain-throated Sunbird openco LC
Artamus leu- Artamidae White-breasted ODENCo LC
corhynchus Woodswallow p
Celeus brachyurus Picidae Rufous Woodpecker edgetol LC
szntrop us bengalen- Cuculidae Lesser Coucal openco LC
Centropus sinensis Cuculidae Greater Coucal openco LC
Chalcophaps indica  Columbidae Emerald Dove edgetol LC
fi:zgy socolaptes luci- Picidae Greater Flameback edgespec LC
Cisticola exilis Cisticolidae Golden-headed Cisticola openco LC
Dicaeum cruentatum Dicaeidae Scarlet-backed Flower- edgetol LC
pecker
chaeum trigonos- Dicaeidae Orange-bellied Flower- edgetol LC
tigma pecker
Gallus gallus Phasianidae Red junglefowl openco LC
Halcyon chloris Alcedinidae Collared Kingfisher openco LC
Halcyon smyrnensis  Alcedinidae \f/i\g}llllet:-throated King- openco LC
Hirundo rustica Hirundinidae Barn Swallow openco LC
Lonchura leuco- Estrildidae White-bellied Munia openco LC
gastra
Lonchura molucca Estrildidae Black-faced Munia openco LC
Lonchura punctulata Estrildidae Nutmeg Mannikin openco LC
Loriculus galgulus Psittacidae Blue-crowned Hanging- edgetol LC
parrot
Megalaima hae- Ramphastidae Coppersmith Barbet openco LC
macephala
Orthotomys Sylviidae Dark-necked Tailorbird edgespe LC
atrogularis
Orthotomus ruficeps  Sylviidae Ashy Tailorbird edgespe LC
Orthotomus sericeus  Sylviidae Rufous-tailed Tailorbird edgespe LC
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Species name Family Common name ahabitat b[UCN status
Prinia familiaris Cisticolidae Bar-winged Prinia openco LC
Prinia flaviventris Cisticolidae Yellow-bellied Prinia openco LC
chonotus aurigas- Pycnonotidae Sooty-headed Bulbul edgespec LC
Pycnonotus goiavier ~ Pycnonotidae Yellow-vented Bulbul ~ gene LC
Pycnonotus plumosus Pycnonotidae Olive-winged Bulbul edgespec LC
Rhipidura javanica Rhipiduridae Pied Fantail forspec LC

Streptopelia chinen-

sis Columbidae Spotted Dove gene LC

aHabitat affinities of birds as classified by Rotenberg and Stouffer (2007): forspec = forest spe-
cialist, edgetol = edge-tolerant forest species, edgespec = edge specialist, openco = open-
semiopen species, gene=generalist

b[UCN status (IUCN, 2014): LC = least concern, NT = near threatened

Appendix II: Principal Component Analysis (PCA)

Table A2: Variables entering Principal Component Analysis (PCA)

Mean SD

=1 if perceived poverty in terms of food 1625 .3696798
=1 if perceived poverty in terms of .2458333 4314801
health/education/clothing

Number of rooms 5.170833 1472191
=1 if hh owns motorcycle .8958333 306115
=1 if hh owns TV .8666667 .3406451
=1 if hh owns fridge .5333333 4999303
=1 if hh owns washing maschine .2458333 4314801
=1 if hh owns car .0791667 .270563
=1 if hh owns sound system /DVD player .65 4779664
=1 if hh owns water pump .6625 4738452
=1 if house owned by hh 7416667 438633

Table A3: Loadings of rotated components (varimax)

Variable Comp1l Comp?2 Comp3 Unexplained
Food_poor 0.6526 0.3269
Other_poor 0.6415 0.3467
Nb_rooms 0.4184 0.5815
Motor 0.3480 0.7427
TV 0.4384 0.534
Fridge 0.3423 0.4421
Washing machine 0.4103 0.534
Car/Trcuk 0.6020 0.4258
CD/DVD player 0.5413 -0.3057 0.3781
Water pump 0.4391 0.3928
House_ownership 0.6536

blanks are abs (loading) <0.3
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Component loadings inform us about the interpretation of the components. The majori-
ty of asset variables load on component 1, whereas the variables related to perceived
poverty load on component 3. Hence predicted values of component 1 were used as an

asset index and those of component 3 were interpreted as a perceived poverty index.

Table A4: Kaiser-Meyer-0lkin measure of sampling adequacy.

Variable KMO

Food_poor 0.5899
Other_poor 0.5925
Nb_rooms 0.7785
Motor 0.7423
TV 0.8047
Fridge 0.8110
Washing machine 0.7802
Car/Trcuk 0.6354
CD/DVD player 0.7324
Water pump 0.7743
House_ownership 0.8002
Overall 0.7426

The Kaiser-Meyer-0Olkin measure compares the values of correlations between variables
with the values of the partial correlations and thus gives us the sampling adequancy.
The KMO takes values between 0 and 1. With a KMO = 0.7426, the degree of common
variance in our dataset is “middling”. Lying above the critical value of 0.6, the applica-

tion of the PCA approach is appropriate.

Appendix III: BayesX estimation results (framing effects)

Table A5: Estimation results for parameter g°=variance

Variable Mean Std. Dev.
const -2.8613** 0.4186
PES 0.3187* 0.1616
Ha_same 0.3182* 0.1730
SMA 0.3387 0.2102
Female 0.3310 0.3080
Asset Index 0.1514** 0.0509
0Oil palm -0.3491** 0.1760
Nb_title -0.3387** 0.2102
nature -0.0478 0.0583

**significance at 5% level, * significance at 10%level
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Appendix IV: GAMLSS estimation results (framing effects)

Table A6: GAMLSS estimation results for mean parameter L.

Variable Estimate Std. Error
const -0.4176** 0.0405
PES 0.0156 0.0436
Payment level 0.0096 0.1936
PES* Payment level 0.7544** 0.2674
migrant 0.2612** 0.0351
Perceived Poverty Index 0.0929** 0.0150

**significance at 5% level, * significance at 10%]level

Table A7: GAMLSS Estimation results for parameter o°=variance

Variable Mean Std. Dev.
const -1.4085** 0.1950
PES 0.2190** 0.0758
Ha_same 0.2481** 0.0764
SMA 0.2423** 0.0986
Female 0.1752 0.1553
Asset Index 0.0997** 0.0236
0il palm -0.2278** 0.0852
Nb_title -0.1901** 0.0529
nature -0.0448 0.0272

**significance at 5% level, * significance at 10%]level

Table A8: GAMLSS estimation results for parameter vi (yi=0).

Variable Estimate Std. Error
const -0.3837 0.3079
Payment level -3.7557** 1.4714
Migrant -1.6290** 0.3358
ha_10 -0.5755 0.3596

**significance at 5% level, * significance at 10%]level

Table A9: GAMLSS estimation results for parameter Tii, (yi=1),

Variable Estimate Std. Error
const -5.0916** 1.2335
Payment level 8.0113** 1.5534
SMA -1.0431** 0.5302
Perceived poverty index 0.5327** 0.1736
R_agroforestry 1.2881** 0.5428
0Oil palm -0.9472** 0.3783
nature 0.2635 0.1768
Future_inc 0.8044* 0.4144

**significance at 5% level, * significance at 10%level
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Appendix V: Q-Q plots

Normal Q-Q Plot

Sample Quantiles
0
|

Theoretical Quantiles

Figure A1: Q-Q Plot of the residuen from a mixed model estimation with random effect
(Assumption of normal distribution)

Normal Q-Q Plot

-1
|

Sample Quantiles
0
|

Theoretical Quantiles

Figure A1: Q-Q Plot of the residuen from the BEINF model (GAMLSS estimation)
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The Q-Q plots allow us to graphically check the validity of the distributional assump-
tions of the data set. If the data follow the assumed distribution, the points on the g-q
plot fall approximately on the straight line. A comparison of Figure A1 and A2 shows
that the distributional assumption made in the BEINF model fits better the data than the

assumption of normal distribution in a mixed model with random effect.

Appendix VI: Random assignment test

Table A10 : Results of the seemingly unrelated regressions with socio-economic and ses-
sion characteristics as the dependent variables.

Equal PES Discriminatory PES
e=5 (Con- e=10 e=5 e=10
stant)
Age (# years) 44.01 -0.79 -2.02 3.99
(1.14) (1.97) (1.58) (2.77)
Female (0/1) 0.059 0.045 0.050 .056
(0.029) (0.072) (0.041) (0.051)
Secondary (0/1) 0.476 0.036 -0.036 -0.143
(0.053) (0.130) (0.074) (0.092)
HH_size 4.29 0.225 -0.154 -0.119
(0.163) (0.396) (0.226) (0.282)
Transmigrant (0/1) 0.333 0.013 -0.037 -0.047
(0.049) (0.122) (0.069) (0.087)
0Oil palm (0/1) 0.642 -0.059 -0.060 0.024
(0.053) (0.122) (0.073) (0.092)
0il palm_ha (ha) 1.92 -0.530 0.342 0.608
(0.299) (0.727) (0.414) (0.517)
Rubber monoculture (0/1) 0.476 -0.009 -0.015 0.024
(0.054) (0.133) (0.076) (0.094)
Rubber monoculture _ha 0.708 -0.151 -0.044 0.238
(ha) (0.122) (0.298) (0.169) (0.212)
Rubber agroforestry (0/1)  0.095 0.039 0.081 -0.048
(0.036) (0.088) (0.050) (0.062)
Rubber agroforestry_ha 0.440 0.484 -0.091 -0.369
(ha) (0.186) (0.453) (0.253) (0.323)
0il palm_rubber monocul-  0.178 -0.036 -0.036 0.059
ture (0/1) (0.041) (0.100) (0.057) (0.071)
0il palm_rubber agrofor- 0.024 0.029 0.042 -0.024
estry(0/1) (0.020) (0.053) (0.030) (0.038)
Session characteristics
Share_known_names 0.840 -0.007 -0.038 0.029
(0.019) (0.047) (0.027) (0.033)
Share_family_members 0.132 0.017 -0.013 -0.019
(0.022) (0.052) (0.030) (0.037)

Depicted are coefficients and standard errors in parentheses. *p<0.10, **p< 0.05, ***p<0.01
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Appendix VII: Random effects Tobit model

Table A11: Random effects Tobit model on the share of endowment allocated to conser-

vation

Model (1) Model (2)
e=5 e=10

Dummy Dicsriminatory 0.1287 -0.1570*
(0.0850) (0.0846)

PESLevel 0.39071*** 0.1080
(0.1449) (0.1688)

Discriminatory * PESLevel 0.0108 0.1967
(0.1956) (0.2550)

Constant 0.3492%** 0.5070***
(0.0602) (0.0610)

No. of observations 546 273

No. of groups 182 91

Wald chi2 19.52 6.11

Prob>chi2 0.0002 0.1063

*p<0.10, **p< 0.05, **p<0.01;
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Appendix VIII: Questionnaire “tree enrichment”

We are students from Gottingen University-Germany, Universitas Jambi and IPB, Bogor,
who are studying the impact of intercropping fruit and timber trees in oil-palm planta-
tions on bird biodiversity. Your participation in answering these questions is very much
appreciated. Your responses will be COMPLETELY CONFIDENTIAL and will only be
used for research purpose. Your responses will be added to those of 120 other house-
holds and analyzed together. If you indicate your voluntary consent by participating in
this interview, may we begin?

1. Household Identification

‘ QID |Question ‘ Answer
1. Interviewer (Name)
‘ 2. Respondent (Full name) ‘
3. Is the respondent HH head? (1) Yes; (2)
No

3.1, |If QID 3=2: HH head’s Full name
‘ 4. Village (Name)

|
|
‘ 5. RT ‘
‘ 6. Date of interview (mm/dd/20YY) ‘ / /20
‘ 7. Time of interview ‘ From __ .  till
‘ 8. Signature of interviewer ‘
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2. General Plot Information (Oil Palm Farmer)

[A plot is defined as a piece of land under one crop, which is not segmented spatially and where
the managerial practices are common and palms/trees are of approximately the same age.]

1. How many oil palm plots do you have?

QID Plot 1 Plot2 | Plot3 | Plot 4 Plot 5

2. Area of plot (ha)

3. Number of oil palms in the plot (#)

4. Year of planting (YYYY)

5. Year of first harvest ever (YYYY)

6. Year of last replanting in the plot
(YYYY)

7. If replanted, year of first harvest
after replanting (YYYY)

Selection criteria for the “specific plot”: biggest (ha), one of all the plots and the plot must be
already productive.
Plot number: ___

7. Who is currently managing the plot?
(1) household; (2) entrusted to company; (3) entrusted to farmer cooperative; (4) others, specify:

8. Is the plot managed by sharecropping? (1) Yes; (2) No
If QID 8=1, change plot.
3. Specific Plot Information

3.1 Ownership

The following questions refer to the specific plot. Now we would like to ask you some questions
about your biggest plot, the one you mentioned that has __ha.

QID | Question Answer
1. Ownership of land. (1) leased-in; (2) owned
2. If QID1=1: Amount of rent paid in last 12 months ("000 Rp).
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3.2. Oil-Palms on the Specific Plot

QID |Question Answer

3. Number of different oil palm varieties. (#)

4. Name of Variety 1 (Number of oil palms per variety1 (#) )

5. Name of Variety 2 (Number of oil palms per variety2 (#))

6. Number of oil palms which are not productive in the plot. (#)

7. Number of oil palms which are affected by diseases or pests

8. What kind of pest or disease do you experience on your oil palm
plot? (1) rats (2) pigs (3) pest insects (4) others, specify
(Multiple answers possible)

9. Distance between oil palm. (___meters*___meters)

10. |Number of oil palm rows. (#)

11. |Number of oil palm trees per row. (#)

12. |Have you ever used fire for clearing the land? (1) Yes; (2) No

13. |IfQID12=1, Year of last clearing using fire. (YYYY)

14. |In the last 12 months, did you keep the cut-off plants and crop

residues on the plot? (1) Yes; (2) No

3.3. Distance from the plot to other structures

Distance from the plot to (only if not more than 500 m away from the plot; if it is within the plot,
please write 0 m).

QID | Distance from the plot to: Answer

1. Nearest road. (meters)

2. Nearest secondary forest. (meters)

3. Nearest production forest. (meters)

4. Nearest jungle rubber. (meters)

5. Nearest rubber plantation. (meters)

6. Nearest fallow land/cleared land /revitalization (oil palm). (me-
ters)

7. Nearest paddy field. (meters)

8. Nearest home/kitchen garden. (meters)

9. Nearest river or lake. (meters)
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4. Input Use on this Specific Plot in the Last 12 Months

The following questions refer to the specific plot.

QIDo Inputz Number-of- Name-pf-inputz | Unit-of- Quantity-used-on- | Average-price-of
times-used-in- measurementd plot-in-12-months- | input-as-used-in-ast-
last-12-months- (QU/plot/vyear)z 12-months-

(#)= (000Rp./QU)=

l.m Seedlings- (replanting)o o o o o o

2.o Manure: plant- waste- (from- plants-| o Kgn o o

outside-the-plot)o

3.o Manure:- Animalwasteo i o Kp/litern o o
o

4.0 Soil-amendments- (Lime,-gypsum)o o o ad o o

3.o Chemical-fertilizero o o Kg/litern o o

6.o o o Kp/Mlitern a o

7. o o Kg/litera o o

g.o o o Kg/litern o o
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QIDo Inputo Number-of- Name-of-inpute | Unit-of Quantity-used-on- | Average-price-of-
times-used-in- measurementd plot-in-12-months- | input-as-used-in-last-
last-12-months- (QU/plot/vear)o 12-months-

(#)= (000Rp./QU)=

1.m Seedlings- (replanting) o o o o o o

2.0 Manure: plant- waster (from- plants-| o Hg=m o o

outside-the-plot)o

3o Manure:- Animal wwasten i o Kp/litern o o
[

4,0 Soil-amendments- (Lime, gypsum)o o o a o o

S.m Chemical-fertilizera o o Kg/ litern o o

.0 o o Kg/litern o g

7.0 o o Kg/litern o 2

2.0 o o Kn/litern o o
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a5l

QIDz | Inputz Number-of-times- | Name-ofinputt | Unit-of Quantity-used-in- Average-price-of-
used-in-last-12- measurementd plot-in-12-months- | input-as-used-in-last:
months-(#)z (QU/plot/year)z 12 -months-

(000Rp./QU)=

0,0 Herbicideso o o literd o o

10.o o o litera o o

110 o o liters o o

12.o o o liters o o

13.o Pesticideso o o literd o o

14.o o o liters o o

15.0 o o literd o o

16.0 o o litera o o

17.0 Machineryo o o o o o

15.0 Transport- Inputse o o o o o

19.0 Transport- Qutputso o o o o o
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5. Labor Input in Last 12 Months (Specific Plot)

The following questions refer to the specific plot.

QiD=

Activityn Number-of Average-Time- Number-of- Total-costs-for- Number-of-family-laborers-
operations- taken-to- hired- laborers-per- involved-per-operation-(from-
in-last-12- complete-one- laborers-per: | operationf owner®and-from-hired-
monthsT operation- operationo [ 000-Rp. /~ laborers)y
(#)z {Unit)z operation )= (#)o

1o Replantinga o o o o o
2.m Seedlings-transportations o a o o o
3. Manure-applicationz o o a o o
4o Fertilizer- applicationa o o o o o
5.0 Herbicide-applicationo o a o o o
6.0 Pesticide-applicationo o o o o o
7.8 Manual-weeding- on-grounda | o o o o o
g.o Manual-  weeding on-| o o o o o
palm ftree- (fill- only-if- done-
separately)o
9.0 Harvestingo o o o o o
10.0 Transportation-harvesta | o o o o o
11.o Marketingo o o o o o
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6. Outputs Oil Palm from the Specific Plot

The following questions refer to the specific plot.

6.1. Last three Sales from this Specific Plot.

’QID

Sale ID (1= Date of sale Total quantity sold Average price ob-
mostrecent | (mm/dd/20YY) | (kg) tained for output
sale) (‘000 Rp/kg)

1. 1

2. 2

3. 3

6.2. Harvest in the Last 12 Months

QID

‘1./2.

Total harvest in last 12 months from

this specific plot (ton)

Total quantity sold (kg)

6.3. Change of Harvest last 12 Months

Please indicate how the harvest changed throughout the last 12 months. Please distinguish be-
tween dry and rainy season.

QID Frequency of Quantity of har- Were Average price
harvest (once in | vest per month there any | obtained for
how many days) | (kg/month) from | shocks? output in this
on this specific | this specific plot | Code A season (‘000Rp
plot /kg)
1 Dry season
(April-
October)

2 Rain season
(November-
March)

Code A: (1) None; (2) drought; (3) fire; (3) flood; (4) theft; (5) pest; (6) other, specify:
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6. Intercropping with Fruit and Timber Trees (Perennial Crops)

Questions refer to the specific plot.
1. Do you have fruit or timber trees on your oil palm plot (surrounded by oil palm trees; and not
at the edge of oil palm plantation)? (1) Yes, (2) No

If QID1=2, continue with section 9.
If QID1=1, please specify in the table below:

QID Name |Number | Number of Arethe |Didyou maintain these trees atleastin
of tree |oftrees |already trees the last 12 months? (1) Yes, (2) No
species | (#) Uit (D) Weeding | Fertilizer | Herbicides | Pesticides
(#) trees planted

(#) (ever)
or (2)
left-
overs?

2.

3.

4.

5.

6.

7.

8.

0.

10.

11. Number of trees, which cannot be specified: ________ (#)
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6.1. Input Use Intercropped Trees in last 12 Months

If the respondent maintained the trees by weeding, fertilizer, herbicide or pesticide application,

in the last 12 months please continue with the following table.
Please sum it up for all trees. It just refers to trees in the oil palm plot.
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QIDz | Inputo Number-of-times- | Name-of-inputo | Unit-of- Quantity-used-on- | Average-price-of-
used-in-last-12- measurementd plot-in-12-months- | input-as-used-in-last-
months-(#)z (QU/plot/vear)o 12-months-

(000Rp./QU)=

Qo Herbicideso o o literg o o

10o o o liters o o

11o o o litera o o

1io o o litern o o

13o Pesticideso o o literg o o

14o o o liters o o

15o o o liters o o

160 o o litera o o

178 Machineryo o o g o o

18o Transport- Inputso o o a2 o o

1%a Transport Qutputso o o 1] o o
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QIDz | Agtivityo Number-of- Average-Time- | Number-of- Total-costs-for- Number-of-family-laborers-
operations- taken-to- hired- laborers-per- involved-per-operation-
in-last-12- complete-one- laborers-per- | operation (from-owner®-and-from-
monthsy operation-| operationf (ooo0- hired-laborers)

(#)= (Unit)= (#)= Rp./operation)= (#)=

1.0 Replantingo o o o o =

2.0 Seedlings- transportationd o o o o o

3.0 Manure- applications o o o o o

4.0 Fertilizer-applicationo o o o o o

5.0 Herbicide-applicationo o o o o o

6.0 Pesticide-applicationo o o o o o

7.0 Manual-weeding-on-grounde | @ o o o o

5.0 Manual-  weeding on-| @ o o o o

palm/tree- (fill- only- if- done-
separately]o

2.0 Harvestingo o o o o =

10.o0 Transportation- harvesto o o o o o

11.2 Marketingeo o o o o o

If the respondent maintained the trees by weeding, fertilizer, herbicide or pesticide application,

in the last 12 months please continue with the following table.
Please sum it up for all trees. It just refers to trees in the oil palm plot.

6.2. Labor Input intercropped trees last 12 months

=
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7. Tree By-Products

Please do not include rubber here, separate table for rubber.

QID | Name of By- Unit of meas- | Production Quantity Average
tree spe- product | urement in thelast12 | (QU) mar- | Price ob-
cies type (QU, name) months (QU) | keted in tained in

(Code A) thelast 12 | the last 12
months months
(‘000
Rp/QU)

1.

2.

3.

4.

5.

6.

Code A: (1) fruit; (2) timber; (3) roots; (4) leaves (5) others: specify

7.1. Labor Input (for Harvesting/ Marketing)

Please sum it up for all trees. It just refers to trees in the oil palm plot. Include rubber here.

QID Number of | Time Number Total costs for | Number of
operations | takento | of hired laborers per family
in the last | complete | laborers | operation in laborers
12 months | one op- per oper- | the last 12 involved
(#) eration ation months (‘000 | per opera-
(hours) (#) Rp./operation) | tion (from
owner*
and from
hired la-
borers)
(#)
1. Harvesting
2. Transport
output
3. Marketing
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7.2. Harvest Rubber Intercropped in Oil Palm

If the oil palm plot is intercropped with rubber, please continue with this table. Otherwise
switch to section 8.

QID | SaleID (1= Date of sale Total quantity Average price obtained
most recent (mm/dd/20YY) | sold (kg) for output (000 Rp/kg)
sale)

1. 1

2. 2

3. 3

7.3. Harvest Rubber Intercropped in Oil Palm in the last 12 Months

QID Total harvest in the last 12 months from this Total quantity sold (kg)
specific plot (ton)

1./2.

7.4. Change of Harvest Rubber Intercropped in Oil Palm

Please indicate how the harvest changed throughout the last 12 months. Please distinguish be-
tween dry and rainy season.

QID Frequency of Quantity of | Were Average price
harvest (once harvest per | there obtained for out-
in how many month any put in this season
days) (kg/month) | shocks? | (‘O00Rp /kg)

Code A
1. Dry season
(April-October)
2. Rain season
(November-
March)
Code A: (1) None; (2) drought; (3) fire; (3) flood; (4) theft; (5) pest; (6) other, speci-
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8. Arrangement of Fruit and Timber Trees

Please show the pictures.

1. Could you please describe to us the arrangement of fruit and timber trees on the specific oil

palm plot? Number:

‘QID What were the three main reasons for ‘
2 choosing this arrangement of trees ‘

within the oil palm plantation? Code A
3.

4. \

Code A : (1) increase of biodiversity; (2) pest control; (3) other: specify:

9. Cut-Off of Fruit and Timber Trees on the Specific Plot

QID Answer

1. Have you ever cut any productive tree in the oil palm
plantation (surrounded by oil palm) in the last 5 years?
(1) Yes; (2) No

2. If QID1=1, number of cut productive trees (#)

3. If QID1=1, please name the main rea-
son:

What are the three main reasons for you ‘

for planting the above trees or not re- ‘
moving remnant trees within the oil

palm plantation? Code A

gl

neighboring plots ; (10) others, specify:

Code A: (1) to maintain soil fertility; (2) to reduce likelihood for soil erosion; (3) to increase rain-
fall absorption; (4) to preserve groundwater; (5) to fulfill food/housing needs; (6) for other eco-
nomic activities; (7) pest management; (8) weed management; (9) to make border with border to

ID |From your perspective, what are the

planting trees within the oil palm plan-

three main problems associated with ‘
tation? ( general question) Code A ‘

N

f:

Code A: (1) no problems (2) competition for water (3) competition for nutrients (4) others, speci-
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10. Perception About Functions of Fruit and Timber Trees within Oil Palm Planta-

tions

Now, we would like to know your perception on fruit or timber trees in oil palm plantations. We
will read some statements. Please answer whether you (1) strongly disagree; (2) disagree; (3)
agree; (4) strongly agree; (5) don’t know

QID Fruit and Timber trees within | Strongly Disagree | Agree | Strongly Don’t
oil palm plantations........ Disagree Agree  know
1. Increase soil fertility
2. Decrease soil erosion
3. Decrease water availability
4. Increase bird diversity
5. Increase number of individuals
per bird species
6. Increase insect diversity
7. Increase number of individuals
per insect species
8. Decrease likelihood of pest and
disease in oil palm plantations
9. Increase the oil palm yield
10. Decrease oil palm yield
11. Compete with oil palm trees for

nutrients
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10. Cultivation of Fruit and Timber Trees Outside Oil-Palm Plots

Now we would like to know, if you cultivate any of the below mentioned fruit and timber trees
outside oil palm plantations. If the respondent does not cultivate the following systems, please
indicate this by N.A.

Please tick (V) the related blank box, which shows the name of the trees and the type of the field
where it is cultivated!

QID Type of fields Type of tree
Jengkol | Durian | Petai Jelutung | Sungkai
1. Home garden
2. Rubber Plantation
3. Individual owned production
forest
4. Other, specify:

11. Bird Diversity, Abundance and Distribution in Oil Palm Plantation

The following questions refer to the specific plot.

1. Have you ever observed any birds on your oil palm plot? (1) Yes, (2) No
If QID1=1:
2. How many different bird species have you observed on the plot? (#)

If you know the names of the birds observed on the plots, please write them down below:

QID Name of birds

3.

4.
5.
6.

7. Have you observed birds feeding on the oil palm fruits? (1) Yes, (2) No
If QID7=1:
If you know the names of the birds feeding on oil palms, please write down below:

QID Name of birds

8.

9.

10.

11.
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12. According to your observation, is the number of bird species and/or the number of individ-
uals per bird species in non-oil palm structures (fruit and timber tress, river, lake) larger, the
same or smaller than in oil palm plantations? (1) larger, (2)
smaller, (3) the same

13. Do you think that birds have a positive, negative, or no effect on the yield of oil
palm? (1) Positive effect, (2) Negative effect, (3) No effect

14. Please specify why you think that birds have a (see answer QID: 13) effect:

15. Do you currently own rubber or jungle rubber plantations? (1)Yes, (2) No

If QID15=1:
16. Have you observed more, less or the same number of birds on the rubber/jungle rubber
plots compared to oil palm plots? (1) More, (2) the same (3) less

12. Birds Caught at the Specific Oil-Palm Plot

1. Have you caught any birds in the last 12 months? (1) Yes, (2) No
If QID1=1, please fill out the table:

QID Total number of birds | Number of birds caught per location (#)
caught in the last 12
months (#) On specific plot | Within 1 km around | Other loca-
plot tion
2.
3. Do you know the species name of at least one caught bird? (1) Yes, (2) No
If QID3=1, please fill out table:
QID | Bird species Number of caught Number of sold | Average price
birds per bird species | birds per bird per bird spe-
(if known) in last 12 species cies
months (#) (#) (‘000 Rp)
4,
5.
6.
7.
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We will read out three categories of bird sizes. Please, name the number of birds caught per
category of bird size (not wingspan).

QID | Bird size Number of caught Number of sold Average price
birds per bird size cat- | birds per bird per bird per
egory (if known) in size category bird size cate-
last 12 months (#) (#) gory

(‘000 Rp)

8. <15cm

9. 15cm-25cm

10. >25cm

Which characteristics/features of birds increase the selling price? Order features according to
importance.

QID | Characteristics
11.

12.

13.

Which method(s) do you use to catch the birds?

QID | Method
14.
15.
16.
17. Number of birds that you keep as pet in your household: (#)

Thanks for your participation!
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Appendix IX: “Warm-up” questions

Question 1:

A farmer owns 5 hectares of land. He decides to cultivate oil palm on 3 hectares of land. How
many hectares of land are still available for cultivation? Please record your answer.

Question 2:

How many bottles of coca cola are stacked on these two pallets (assuming that no bottle is miss-
ing)? Please record your answer.
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Question 3:
Profit
Crop A 100,000 IDR/ha
Crop B 50,000 IDR/ha

This table depicts the profit per hectare of crop A and B, respectively. One hectare cultivated
with crop A generates a profit of 100,000 IDR. One hectare cultivated with crop B gives a profit
of 50,000 IDR. Which crop yields the higher profit per hectare? Please tick the respective box.

Crop A CropB
Question 4:
Profit Bonus
Crop A 100,000 IDR /ha --
Crop B 50,000 IDR/ha 10,000 IDR /ha

This table depicts the profit per hectare of crop A and B, respectively. One hectare cultivated
with crop A generates a profit of 100,000 IDR. One hectare cultivated with crop B gives a profit
of 50,000 IDR. In addition, a bonus of 10,000 IDR per hectare cultivated with crop B is paid.
Which crop yields the higher overall profit (incl. bonus) per hectare? Please tick the respective

box.

Crop A
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Question 5:
Profit Bonus
Crop A 100,000 IDR /ha -
Crop B 50,000 IDR/ha 30,000 IDR /ha

This table depicts the profit per hectare of crop A and B, respectively. One hectare cultivated
with crop A generates a profit of 100,000 IDR. One hectare cultivated with crop B gives a profit
of 50,000 IDR. In addition, a bonus of 30,000 IDR per hectare cultivated with crop B is paid.
Which crop yields the higher overall profit (incl. bonus) per hectare? Please tick the respective
box.

Crop A Crop B
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Appendix X: Instructions Public good game

The workshop comprises:
1. Sign-in (location and arrival)
2. Introduction and agenda (an introduction of the experimenter, enumerators
and the project)
3. Warm-up Quiz
4. Instructions and examples
5. Hypothetical and non-hypothetical decisions
6. Post-experimental survey

7. Payment (voucher)

1. Sign-in (location and arrival)

e Each participant is signed in by stating his/her name and showing the invitation
letter. An enumerator accompanies the participant to a randomly assigned seat,
which is the participant’s location throughout the session.

e The experiment is conducted in session of 9 participants in classrooms in local
schools or kindergartens.

e The typical layout of the room is as follows:

Front of the room (experimenter, and white board)

Seat 1 Seat4 Seat7
Seat2 Seat5 Seat8
Seat3 Seat6 Seat9

Back of the room (Enumerators)

Notes:
e Textin italics is not part of the instructions.
e The instructions are explained orally by the experimenter in the local language

(Bahasa Indonesia).
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2. Introduction and agenda

Good afternoon and welcome to this workshop. Before we start we would like to thank
you for your assistance. The experimenter introduces himself, the enumerators and the
project, typically as follows:This workshop is organized by the EFFORTS project that
aims to understand the decisions that farmers make associated to the four transfor-
mation systems: forest, rubber agroforestry, rubber and oil palm monoculture. The pro-
ject is affiliated to the University of Gottingen, Germany, University of Jambi and IPB
University of Bogor. The results will used for academic purpose only. We have been
holding workshops with farmers in three other villages, e.g., in Batanghari district.

In this workshop you can earn some money, which will be given to you as a voucher for
the shop in your village. Your earnings in this workshop depend on your decisions and
the decisions of your group members. In other words, you can influence the amount of
money the group members earn and your earnings will be influenced by your group
members. Today’s workshop includes the following steps. First, we explain the instruc-
tions of the different tasks on decision making. Then you will do two hypothetical runs
by yourself, before we will start with the actual decision rounds. At the end of the work-
shop you receive the earnings you have generated in this workshop, as a food voucher,
which can be made payable in the local shop in your village. The workshops will take
approximately two hours.

Some general comments:

e Please don’t use your mobile phone throughout the workshop.

e The workshop in which you participate now is most likely different from the
ones your neighbors in this village have already participated. Hence comments
you might have heard in the last days, do not apply necessarily for your session.

e All decisions you make or answers you give during the workshop will remain
private, confidential and anonymous. Only the number tags that you will receive
in a moment will help us to distinguish your answers. So neither the other ses-
sion members no the experimenter team are able to assign you as a person to a
specific decision or earning.

e Since all your decisions are private, don’t talk to each other anymore. Please do

not discuss with your neighbor.
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e Please follow these instructions carefully, so that everbidy can make sure that
you understood the explanation. If you have any questions, please raise your
hands. A member of the research team will come to you and answer your ques-
tions.

Do you have any questions so far?

3. Warm-up Quiz

We will start today’s workshop with a short warm-up exercise. The experimenter hands
out the questionnaires to the participants. Three enumerators assist the participants in
filling out the questionnaire. The exercise contains four different questions. It is not at
test; so you don’t need to worry if they seem difficult. Please fill out the questions by
yourself and do not discuss it with your neighbors. When you have finished, please turn
round the sheets. Questions are asked with regard to subtraction and addition of num-
bers. This basically enables the participants to start thinking about the material and deci-
sions they will be presented with during the workshop. After all participants have finished

the sheets were collected by enumerators.

4. Instructions
Posters are displayed on a large white board in front of the room to explain the basics of
the experiment. In addition, the experimental material, such as envelopes, decision cards

and stickers are used by the experimenter to explain the decision making progress.

e General

What you need to do during the workshop?

In this workshop you will play in groups of 3 people. It means that two other people in
this session will be in your group. You don’t know and will never know who is in your
group. The groups remain the same throughout the whole workshop.

In this session you can own either 5 or 10 ha of land. Each of you will choose one of
these brown closed envelopes at the beginning of the session. In the envelope you find
these green stickers. One sticker represents one ha. So you will find in your chosen en-
velope either 5 or 10 stickers in a row, indicating 5 or 10 ha. Whether you receive 5 or
10 ha depend on the envelope you choose at the beginning of the session. It indicates it

is completely random how many ha you receive and cannot be influenced by you or
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others in the group. Experimenter shows both the brown envelope, one sticker and the
row of 5 and 10 stickers respectively.

Then you have to decide what you want to plant on your land. You can choose between
two production systems: Oil palm and Jungle rubber. You can decide how many ha you
plant with oil palm and how many ha you plant with jungle rubber. Experimenter shows
a picture of oil palm monoculture plantation and jungle rubber system, respectively. Even
though, I guess you are familiar with these two production systems, I would like to
briefly introduce them to you. Here you can see a picture of an oil palm plantation,
where the oil palms are planted in rows and fertilizer and herbicides are applied. This is
a picture of a jungle rubber plot. In jungle rubber, you can find besides rubber trees also
other trees like Rambutan, Durian, Meranti and fertilizer and herbicides are seldom
used. Compared to oil palm, jungle rubber is good for the environment: soil is healthier,
more water is available and the number of birds and mammals is higher. As in real life
the earnings in this session depend on what you plant on your ha. The earnings from oil
palm and jungle rubber differ. Oil palm generates a higher profit per ha than jungle rub-
ber.

So far any questions? To wrap up, you receive either 5 or 10 ha and you have to decide
how many you plant with oil palm plantation and jungle rubber, respectively. While

jungle rubber is better for the environment, oil palm generated higher earnings.

How much can you earn in this game?

The experimenter displays a large earning table on the white board.

Here you can see an earning table. The earning table of one decision round remains here
until you have made your decision that you can look up the earnings again during your
decision making process. We will go slowly through it.

As I already mentioned, the amount on the voucher that you can earn in this workshop,
depends on the decision on how many hectares you cultivate oil palm and jungle rubber
respectively.

The earnings that you receive per ha oil palm and jungle rubber depend on the amount
of land that you own. Participants with 5 ha look their earnings up here; participants
with 10 ha look their earnings up here. Experimenter points at the respective columns.
Suppose that you own 5 ha: One ha planted with oil palm gives you 100,000 IDR; one ha

with jungle rubber gives you 50,000 IDR. Experimenter points at respective cells.
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Which production system gives the higher earnings per ha? The earnings from one ha
planted with oil palm are higher than the earnings generated from one ha cultivated
with jungle rubber.

Suppose that you own 10 ha: One ha planted with oil palm gives you 100,000 IDR. One
ha planted with jungle rubber gives you 60,000 IDR.

Which production system generates the higher earning per ha? Like for the 5ha farmers,
the earnings from one ha planted with oil palm are higher than the earnings generated
from one ha cultivated with jungle rubber.

Now, let us compare the earnings for farmers with 5 ha with the earnings of farmers
with 10 ha: For oil palm, both farmers with 5 and 10 ha receive 100,000 IDR. Are the
earnings per ha oil palm the same for 5 and 10 ha farmers? Yes! Are they also the same
for jungle rubber? Let’s take a look. Farmers with 5 ha receive 50,000 IDR from one ha
planted with jungle rubber. Farmers with 10 ha receive 60,000 IDR from one ha planted
with jungle rubber. So farmers with 5 ha receive less from one ha planted with jungle
rubber than farmers with 10 ha. Experimenter points at respective cells.

As I have already mentioned, your earnings do not only depend on your decision on
how many ha you plant with oil palm and jungle rubber respectively, it also depends on
the decision of your group members (the other two participants in your group). These
earnings are depicted in this column. Experimenter point at respective column. One ha
that you plant with jungle rubber, gives your two group members 20,000 IDR. And the
other way around, one ha planted by your group members gives you 20,000 IDR. Let’s
make an example: Suppose we (Experimenter randomly selects two others) are in one

group. Of course, in the experiment you won’t know the other two group members. Let’s

assume [ plant one ha of jungle rubber, he/she receives 20,000 IDR each. It indicates

that I can influence the earnings of my two group members. And the other way around,

let’s assume, he /she plants one ha jungle rubber I receive 20,000 IDR. It means that my

earnings are affected by the decision of my group members.

If you have any questions, please ask.

We will play together a number of decisions. In each decision we will change the earn-
ings. In each decision, you decide how many ha you want to plant with oil palm and how
many ha you want to plant with jungle rubber. Due to the fact that the numbers change

from decision to decision, please make your decision very carefully.
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How to make decisions?

As I mentioned before, in this brown envelope you can find stickers, the number of ha
that you own in this workshop. For each decision you will receive a new envelope with
the same amount of stickers as in the previous decision. In addition you will find this
decision card, with a picture of an oil palm plantation and jungle rubber plot. Experi-
menter show small decision card. A large decision card is displayed on the white board. On
this decision card you make your decisions on how many ha you want to plant with oil
palm and how many ha you want to plant with jungle rubber.

Let’s make an example (1). The example is done on the white board with green dots, rep-

resenting the stickers. Suppose that you receive a brown envelope with 5 ha, (represent-

ed by 5 stickers) Experimenter holds up the green dots and you decide to plant 3 ha with

oil palm. You stick 3 stickers here, where you can see the picture of an oil palm planta-

tion. Experimenter sticks the green dots on the white board. Now, you have planted 3 ha

with oil palm plantation. In this example you intend to plant 2 ha with jungle rubber.
Therefore you stick the stickers here, where you can see the picture of a jungle rubber

plot. Experimenter sticks the green dots on the white board. What have you planted? Ex-

perimenter counts the green dots. Now you have planted 3 ha oil palm plantation and 2

ha jungle rubber plot. All ha (stickers) have to be used in one decision round. Experi-

menter shows two alternative combinations of oil palm and jungle rubber by switching the

green dots on the white board (1 oil palm/4 jungle rubber, 4 oil palm/1 jungle rubber). All

possible combination should be considered in yvour decision process (Also 5/0; 0/5).

Let’s make a second example (2): Again, the experimenter does the example on a white

board (decision card for 10 ha farmers). Suppose that you receive a brown envelope with

10 ha, indicating that you own 10 ha in each decision round. Assuming that yvou decide

to plant 4 ha with oil palm plantation, you stick 4 stickers here where vou can see the

picture of oil palm plantation. Experimenter sticks the stickers on the white board. Now
you have planted 4 ha with oil palm plantation. On the remaining 6 ha you decide to cul-
tivate jungle rubber. You stick 6 stickers, where you can see the picture of a jungle rub-

ber plot. Experimenter sticks the stickers on the white board. Experimenter shows two

alternative combinations of oil palm and jungle rubber by switching the green dots on the

white board (8/2; 2/8). All possible combination should be considered in your decision

process (Also 10/0; 0/10).

What would have you earned in these two examples?
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Example 1: Experimenter has both the earning table and the decision cards from the pre-
vious examples on the white board. The calculation is written on a large blank paper on

the white board. In the first example, vou had 5 ha of land. You planted 3 ha with oil

palm and 2 ha with jungle rubber. Experimenter shows on white board. Where do you

have to look up the earnings for 5 ha farmers? This row. Experimenter points at respec-

tive row. One ha planted with oil palm gives yvou 100,000 IDR. Experimenter shows re-

spective cell. Since you decided in this example to plant 3 ha with oil palm, the earnings

from oil palm are 3*100,000IDR =300,000 IDR. In addition, we assumed that vou decid-

ed to plant 2 ha with jungle rubber. One ha gives you 50,000 IDR. You earned from jun-
gle rubber 2*50,000 IDR =100,000 IDR. The calculation is written on white board. Are we

already done with the whole calculation of yvour earning? No, the earnings generated

due to the cultivation of jungle rubber by the group members have to be calculated. In

addition, each ha that vour two group members plant with jungle rubber, gives you

20,000 IDR. Experimenter shows on white board. Let’'s suppose that your group members

planted together 6 ha of jungle rubber. You earned 6*20,000 IDR=120,00 IDR. In this

example you earned in total 520,000 IDR. Amounts are summed up by experimenter. At

the end of the session one decision is randomly drawn, 10% of the earnings are given to

you in a closed envelope. Since the envelopes are closed, none of the other workshop

members receive information on how much the others have earned in this workshop.

10% of 520,000 IDR are 52,000 IDR. Experimenter writes down the calculation on white

board. Experimenter shows a voucher, containing the information on the amount of earn-

ings (52,000 IDR).

Example 2; In this example you own 10 ha. You decided to plant 4 ha with oil palm and 6

ha with jungle rubber. Experimenter shows on white board. Since you owned 10 ha, we

have to look the earnings up here. Experimenter points at respective cell. What have yvou

earned in this decision round? How much do vou earn from one ha cultivated with oil

palm? Calculation is written on white board by experimenter. One ha planted with oil

palm gives you 100,000 IDR. In this example, you plant 4 ha with oil palm plantation.
The earnings from oil palm are 4*100,000 IDR=400,000 IDR. You planted 6 ha with jun-

gle rubber. How much do you earn from one ha cultivated with jungle rubber? One ha

planted with jungle rubber gives you 60,000 IDR. You earned from jungle rubber
6*60,000 IDR=360,000 IDR. Are we already done with the calculation of the earnings?

No! In addition, each ha that vour group members plant with jungle rubber gives you
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20,000 IDR. Let’s suppose that vour other two group members planted in total 6 ha with

jungle rubber. You earned 6*20,000 IDR=120,000 IDR. In this example, you earned in
total 880,000 IDR*10%=88,000 IDR.

You do not need to worry that you have to calculate your earnings by yourself. The
earnings will be calculated by the team of enumerators. Nevertheless, for your decision
making process it is quite important that you listen carefully to the explanations of the
earning tables.

Do you have any questions so far?

Then, it is time that you make your decision by yourself. Before we start with the actual
decisions, we play two decisions. The earnings of those two decisions won’t be paid out
to you. It more that you get used to the whole procedure. The earnings we state here are
for the next two decisions only hypothetical, afterwards we will play the actual deci-

sions, where you can earn money. The enumerators assist you.

5. Hypothetical decisions
Communication of any kind is not allowed. Please make your private decisions.
Now, each of you choose one of these brown envelopes and keep it closed in front of
you. Participant choose brown envelope. Please open your envelope. Please fix this ID
card on your cloth. Experimenter shows how to fix ID card. Enumerators assist partici-
pants. In the envelope you can find either 5 or 10 stickers, indicating the number of ha
you own in each decision and the decision card.
Before you make your decision, I will explain the earning table to you.

e Decision 1 (base scenario, no PES):
Experimenter uses the earning table displayed on white board to explain the earnings.
Suppose that you own 5 ha: One ha planted with oil palm gives you 100,000 IDR, one ha
with jungle rubber gives you 50,000 IDR. Experimenter points at respective cells.
Suppose that you own 10 ha: One ha planted with oil palm gives you 100,000 IDR. One
ha planted with jungle rubber gives you 60,000 IDR. Which production system gener-
ates higher earnings per ha? The earnings from one ha planted with oil palm are higher
than the earnings generated from one ha cultivated with jungle rubber.
Now, let us compare the earnings for farmers with 5 ha with the earnings of farmers
with 10 ha: For oil palm, both farmers with 5 and 10 ha receive 100,000 IDR. Are the

earnings per ha jungle rubber the same for 5 and 10 ha farmers? No! Farmers with 5 ha
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receive 50,000 IDR from one ha planted with jungle rubber. Farmers with 10 ha receive
60,000 IDR from one ha planted with jungle rubber. Hence, farmers with 5 ha receive
less from one ha planted with jungle rubber than farmers with 10 ha. Experimenter
points at respective cells. Are we already done with the explanation of the earning table?
No! One ha that you plant with jungle rubber gives your two group members 20,000
IDR. And the other way around, one ha planted by your group members gives you
20,000 IDR. Remember, now we play only hypothetically, so this money is not paid out
to you.
Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you.
When you have done your decisions and no stickers are left, please put your decision
card back into the brown envelope.
Now we play a second decision round. You will receive a white envelope, where you can
find the same amount of stickers, as in the previous decision round and again the deci-
sion card. Since some numbers in the earning table will change, we will go again
through the earning table. Please listen carefully. After the explanation, you are allowed
to make your decision. Enumerators distribute white envelopes.

¢ Decision with monetary incentive for jungle rubber
From here on, the explanations differ according to the treatments.
Treatments:
1. Equal PES scheme, where incentive is explicitly framed as Payments for Envi-
ronmental Services.
2. Discriminatory PES scheme, where incentive is explicitly framed as Payments
for Environmental Services.
3. Non-framed incentive, where incentive is not framed as Payments for Environ-

mental Services.

1. Equal PES treatment:

What is different in this decision round? We would like to introduce Payments for Envi-

ronmental Services (PES)-like a bonus for the cultivation of jungle rubber (you do not

receive this bonus for the cultivation of oil palm). As we mentioned before, jungle rub-
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ber cultivation compared to oil palm has a positive impact on the environment: soil is
healthier, more water is available and the number of birds and mammals increases.
Therefore, we would like to foster pro-environmental behavior by paying extra amount
of earning for the cultivation of jungle rubber. Experimenter changes the earning table by
sticking an additional row for the Payments for environmental services on the white
board.

Let’s go through the earning table together: Suppose that you own 5 ha. One ha planted
with oil palm gives you 100,000 IDR, one ha with jungle rubber gives you 50,000 IDR.
Here, you can see the bonus for the cultivation of jungle rubber. For each ha cultivated
with jungle rubber, we give you a PES of 20,000 IDR, since jungle rubber cultivation is
positive for the environment. In total, you earn per ha cultivated with jungle rubber
70,000 IDR. Experimenter points at respective cells. Which production system generates
higher earning per ha? The earnings from one ha planted with oil palm are higher than
the earnings generated from one ha cultivated with jungle rubber. Suppose that you
own 10 ha. One ha planted with oil palm gives you 100,000 IDR. One ha planted with
jungle rubber gives you 60,000 IDR. Here you can see the bonus for the cultivation of
jungle rubber. For each ha cultivated with jungle rubber, we give you a PES of 20,000
IDR, since jungle rubber cultivation is positive for the environment. In total, you earn
per ha cultivated with jungle rubber 80,000 IDR. Which production system generates
higher earnings per ha? The earnings from one ha planted with oil palm are higher than
the earnings generated from one ha cultivated with jungle rubber.

Let’s compare the bonus of 5 and 10 ha farmers. Both 5 and 10 ha farmers receive the
same amount of bonus per ha jungle rubber. It indicates that, even with bonus, 10 ha
farmers earn more (80,000 IDR) per ha than 5 ha farmers. They earn only 70,000 IDR
per ha jungle rubber. In addition, one ha that you plant with jungle rubber gives your
two group members 20,000 IDR. And the other way around, one ha planted by your
group members gives you 20,000 IDR. Remember this only a hypothetical decisions, so
the money you earn in this round in not paid out to you.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.
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We have played decisions. As you have recognized, we change the earnings between the
decision rounds. Therefore it is quite essential that you make your decision very care-
fully. All combinations of oil palm /jungle rubber are possible and reasonable.

Now, we going to make the actual decisions. Now, it is not hypothetically any more. Your
decisions in the upcoming decisions determine the amount that you gain in this work-

shop.

2. Discriminatory PES treatment

What is different in this decision round? We would like to introduce Payments for Envi-
ronmental Services (PES)-like a bonus for the cultivation of jungle rubber (you do not
receive this bonus for the cultivation of oil palm). As we mentioned before, jungle rub-
ber cultivation compared to oil palm has a positive impact on the environment: soil is
healthier, more water is available and the number of birds and mammals increases.
Therefore, we would like to foster pro-environmental behavior by paying extra amount
of earning for the cultivation of jungle rubber. Experimenter changes the earning table by
sticking an additional row for the Payments for environmental services on the white
board.

But this bonus is not the same for 5 and 10 ha farmers. 5 ha farmers receive a bonus for
the cultivation of jungle rubber than 10ha farmers. Let’s compare the bonus of 5 and 10
ha farmers. 5 ha farmers receive a bonus of 25,000 IDR, while 10 ha farmers receive
only a bonus of 15,000 IDR. So, if you have 5 ha you receive more than the farmers with
10 ha. We decided to give 5 ha farmers a higher bonus than 10 ha farmers because 5 ha
farmers receive without bonus less for jungle rubber than 10 ha farmers (50,000 vs.
60,000). Experimenter points at respective cell. Let's go through the earning table to-
gether: Suppose that you own 5 ha. One ha planted with oil palm gives you 100,000 IDR,
one ha with jungle rubber gives you 50,000 IDR. Here, you can see the bonus for the
cultivation of jungle rubber. For each ha cultivated with jungle rubber, we give you a
PES of 25,000 IDR, since jungle rubber cultivation is positive for the environment. In
total, you earn per ha cultivated with jungle rubber 75,000 IDR. Experimenter points at
respective cells. Which production system generates higher earning per ha? The earn-
ings from one ha planted with oil palm are higher than the earnings generated from one

ha cultivated with jungle rubber. Suppose that you own 10 ha. One ha planted with oil
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palm gives you 100,000 IDR. One ha planted with jungle rubber gives you 60,000 IDR.
Here you can see the bonus for the cultivation of jungle rubber. For each ha cultivated
with jungle rubber, we give you a PES of 15,000 IDR, since jungle rubber cultivation is
positive for the environment. In total, you earn per ha cultivated with jungle rubber
75,000 IDR. Which production system generates higher earnings per ha? The earnings
from one ha planted with oil palm are higher than the earnings generated from one ha
cultivated with jungle rubber. In addition, one ha that you plant with jungle rubber gives
your two group members 20,000 IDR. And the other way around, one ha planted by
your group members gives you 20,000 IDR. Remember this only a hypothetical deci-
sions, so the money you earn in this round in not paid out to you.

Remember, the PES is different for 5 and 10 ha farmers. We decided to give 5 ha farmers
a higher bonus than 10 ha farmers because 5 ha farmers receive without bonus less for
jungle rubber than 10 ha farmers (50,000 vs. 60,000). After the introduction of this un-
equal PES both type of farmers receive 75,000 IDR per ha jungle rubber. So before the
introduction of PES 5 and 10ha were unequal, now they are equal in terms of earnings
from jungle rubber.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,
please put your decision card back into the white envelope.

We have played decisions. As you have recognized, we change the earnings between the
decision rounds. Therefore it is quite essential that you make your decision very care-
fully. All combinations of oil palm /jungle rubber are possible and reasonable.

Now, we going to make the actual decisions. Now, it is not hypothetically any more. Your
decisions in the upcoming decisions determine the amount that you gain in this work-

shop.

3. Non-framed treatment

What is different in this decision round? We would like to increase the profit generated

from rubber agroforestry. Experimenter changes the earning table by sticking an addi-

tional row for the Payments for environmental services on the white board.
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Let’s go through the earning table together: Suppose that you own 5 ha. One ha planted
with oil palm gives you 100,000 IDR, one ha with jungle rubber gives you 50,000 IDR.
Here, you can see the increase in the profit for the cultivation of jungle rubber. For each
ha cultivated with jungle rubber, you receive in addition 20,000 IDR.. In total, you earn
per ha cultivated with jungle rubber 70,000 IDR. Experimenter points at respective cells.
Which production system generates higher earning per ha? The earnings from one ha
planted with oil palm are higher than the earnings generated from one ha cultivated
with jungle rubber. Suppose that you own 10 ha. One ha planted with oil palm gives you
100,000 IDR. One ha planted with jungle rubber gives you 60,000 IDR. For each ha cul-
tivated with jungle rubber, you receive in addition 20,000 IDR. In total, you earn per ha
cultivated with jungle rubber 80,000 IDR. Which production system generates higher
earnings per ha? The earnings from one ha planted with oil palm are higher than the
earnings generated from one ha cultivated with jungle rubber.

Let’s compare the bonus of 5 and 10 ha farmers. Both 5 and 10 ha farmers receive the
same amount of bonus per ha jungle rubber. It indicates that, even with bonus, 10 ha
farmers earn more (80,000 IDR) per ha than 5 ha farmers. They earn only 70,000 IDR
per ha jungle rubber. In addition, one ha that you plant with jungle rubber gives your
two group members 20,000 IDR. And the other way around, one ha planted by your
group members gives you 20,000 IDR. Remember this only a hypothetical decisions, so
the money you earn in this round in not paid out to you.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,
please put your decision card back into the white envelope.

We have played decisions. As you have recognized, we change the earnings between the
decision rounds. Therefore it is quite essential that you make your decision very care-
fully. All combinations of oil palm /jungle rubber are possible and reasonable.

Now, we going to make the actual decisions. So, it is not hypothetically anymore. Your
decisions in the upcoming decisions determine the amount that you gain in this work-

shop.

6. Non-hypothetical setting
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Communication of any kind is still not allowed. Please make your private decisions.
Now, each of you choose one of these brown envelopes and keep it closed in front of
you. Participant choose brown envelope. Please open your envelope. Please fix this ID
card on your cloth. Experimenter shows how to fix ID card. Enumerators assist partici-
pants. In the envelope you can find either 5 or 10 stickers, indicating the number of ha
you own in each decision and the decision card. Before you make your decision, I will go
again through the earning table. It is very essential that you listen very carefully.
e Decision 1 (base scenario, no PES):

Experimenter uses the earning table displayed on white board to explain the earnings.
Suppose that you own 5 ha: One ha planted with oil palm gives you 100,000 IDR, one ha
with jungle rubber gives you 50,000 IDR. Experimenter points at respective cells.

Suppose that you own 10 ha: One ha planted with oil palm gives you 100,000 IDR. One
ha planted with jungle rubber gives you 60,000 IDR. Again, the earning for jungle rub-
ber is lower than for oil palm. Are the earnings per ha jungle rubber the same for 5 and
10 ha farmers? No! Farmers with 5 ha receive less from one ha planted with jungle rub-
ber than farmers with 10 ha. Experimenter points at respective cells. Please consider,
furthermore that one ha that you plant with jungle rubber gives your two group mem-
bers 20,000 IDR. And the other way around, one ha planted by your group members
gives you 20,000 IDR. Please make you decision on how many ha you plant with oil
palm and jungle rubber, respectively by sticking our stickers on the respective areas of
the decision card. The enumerators assist you. When you have done your decisions and
no stickers are left, please put your decision card back into the brown envelope.

Now we play a second decision round. You will receive a white envelope, where you can
find the same amount of stickers, as in the previous decision round and again the deci-
sion card. Since some numbers in the earning table will change, we will go again
through the earning table. Please listen carefully. After the explanation, you are allowed

to make your decision. Enumerators distribute white envelopes.

e 1.Decision with monetary incentive for jungle rubber
From here on, the explanations differ according to the treatments.
Treatments:
1. Equal PES scheme, where incentive is explicitly framed as Payments for Envi-

ronmental Services.
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2. Discriminatory PES scheme, where incentive is explicitly framed as Payments
for Environmental Services.

3. Non-framed incentive, where incentive is not framed as Payments for Environ-
mental Services.

Please consider that you have to listen very carefully, since the earnings of these deci-
sions will be paid out to you. Please make your decision carefully.

1. Equal PES treatment:

What is different in this decision round? We would like to introduce Payments for Envi-
ronmental Services (PES)-like a bonus for the cultivation of jungle rubber (you do not
receive this bonus for the cultivation of oil palm). As we mentioned before, jungle rub-
ber cultivation compared to oil palm has a positive impact on the environment: soil is
healthier, more water is available and the number of birds and mammals increases.
Therefore, we would like to foster pro-environmental behavior by paying extra amount
of earning for the cultivation of jungle rubber. Experimenter changes the earning table by
sticking an additional row for the Payments for environmental services on the white
board.

Let’s go through the earning table together: Suppose that you own 5 ha. One ha planted
with oil palm gives you 100,000 IDR, one ha with jungle rubber gives you 50,000 IDR.
Here, you can see the bonus for the cultivation of jungle rubber. For each ha cultivated
with jungle rubber, we give you a PES of X IDR, since jungle rubber cultivation is posi-
tive for the environment. In total, you earn per ha cultivated with jungle rubber X IDR.
Experimenter points at respective cells. Which production system generates higher earn-
ing per ha? The earnings from one ha planted with oil palm are higher than the earnings
generated from one ha cultivated with jungle rubber. Suppose that you own 10 ha. One
ha planted with oil palm gives you 100,000 IDR. One ha planted with jungle rubber
gives you 60,000 IDR. Here you can see the bonus for the cultivation of jungle rubber.
For each ha cultivated with jungle rubber, we give you a PES of X IDR, since jungle rub-
ber cultivation is positive for the environment. In total, you earn per ha cultivated with
jungle rubber X IDR. Which production system generates higher earnings per ha? The
earnings from one ha planted with oil palm are higher than the earnings generated from

one ha cultivated with jungle rubber.
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Let’s compare the bonus of 5 and 10 ha farmers. Both 5 and 10 ha farmers receive the
same amount of bonus per ha jungle rubber. It indicates that, even with bonus, 10 ha
farmers earn more per ha than 5 ha farmers. They earn only X IDR per ha jungle rubber.
In addition, as always one ha that you plant with jungle rubber gives your two group
members 20,000 IDR. And the other way around, one ha planted by your group mem-
bers gives you 20,000 IDR.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

2. Discriminatory PES treatment

What is different in this decision round? We would like to introduce Payments for Envi-
ronmental Services (PES)-like a bonus for the cultivation of jungle rubber (you do not
receive this bonus for the cultivation of oil palm). As we mentioned before, jungle rub-
ber cultivation compared to oil palm has a positive impact on the environment: soil is
healthier, more water is available and the number of birds and mammals increases.
Therefore, we would like to foster pro-environmental behavior by paying extra amount
of earning for the cultivation of jungle rubber. Experimenter changes the earning table by
sticking an additional row for the Payments for environmental services on the white
board.

But this bonus is not the same for 5 and 10 ha farmers. 5 ha farmers receive a bonus for
the cultivation of jungle rubber than 10ha farmers. Let’s compare the bonus of 5 and 10
ha farmers. 5 ha farmers receive a bonus of X IDR, while 10 ha farmers receive only a
bonus of X IDR. So, if you have 5 ha you receive more than the farmers with 10 ha. We
decided to give 5 ha farmers a higher bonus than 10 ha farmers because 5 ha farmers
receive without bonus less for jungle rubber than 10 ha farmers (50,000 vs. 60,000).
Experimenter points at respective cell. Let’s go through the earning table together: Sup-
pose that you own 5 ha. One ha planted with oil palm gives you 100,000 IDR, one ha
with jungle rubber gives you 50,000 IDR. In addition, for each ha cultivated with jungle
rubber, we give you a PES of X IDR, since jungle rubber cultivation is positive for the

environment. In total, you earn per ha cultivated with jungle rubber X IDR. Experimenter
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points at respective cells. Suppose that you own 10 ha. One ha planted with oil palm
gives you 100,000 IDR. One ha planted with jungle rubber gives you 60,000 IDR. Here
you can see the bonus for the cultivation of jungle rubber. For each ha cultivated with
jungle rubber, we give you a PES of X IDR, since jungle rubber cultivation is positive for
the environment. In total, you earn per ha cultivated with jungle rubber X IDR. Which
production system generates higher earnings per ha? For both farmers, the earnings
from one ha planted with oil palm are higher than the earnings generated from one ha
cultivated with jungle rubber. In addition, as always one ha that you plant with jungle
rubber gives your two group members 20,000 IDR. And the other way around, one ha
planted by your group members gives you 20,000 IDR.

Remember, the PES is different for 5 and 10 ha farmers. We decided to give 5 ha farmers
a higher bonus than 10 ha farmers because 5 ha farmers receive without bonus less for
jungle rubber than 10 ha farmers (50,000 vs. 60,000). After the introduction of this un-
equal PES both type of farmers receive X IDR per ha jungle rubber. So before the intro-
duction of PES 5 and 10ha were unequal, now they are equal in terms of earnings from
jungle rubber.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

3. Non-framed treatment

What is different in this decision round? We increase the profit generated from jungle
rubber. Experimenter changes the earning table by sticking an additional row for the
Payments for environmental services on the white board.

Let’s go through the earning table together: Suppose that you own 5 ha. One ha planted
with oil palm gives you 100,000 IDR, one ha with jungle rubber gives you 50,000 IDR.
The profit of jungle rubber increases by X IDR.. In total, you earn per ha cultivated with
jungle rubber X IDR. Experimenter points at respective cells. Suppose that you own 10 ha.
One ha planted with oil palm gives you 100,000 IDR. One ha planted with jungle rubber
gives you 60,000 IDR. In addition the profit increase by X IDR. In total, you earn per ha

cultivated with jungle rubber X IDR. Which production system generates higher earn-
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ings per ha? For both farmers, the earnings from one ha planted with oil palm are higher
than the earnings generated from one ha cultivated with jungle rubber.

Let’s compare the bonus of 5 and 10 ha farmers. For both 5 and 10 ha the jungle rubber
profit increase by the same amount. It indicates that, even with an higher profit, 10 ha
farmers earn more (X IDR) per ha than 5 ha farmers. They earn only X IDR per ha jungle
rubber. As always, one ha that you plant with jungle rubber gives your two group mem-
bers 20,000 IDR. And the other way around, one ha planted by your group members
gives you 20,000 IDR.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

e 2.Decision with monetary incentive

1. Equal PES treatment:

What is different in this decision round? While in the last decision you received X IDR,
we would like to increase /decrease the amount of Payments for environmental ser-
vices. As we mentioned before, jungle rubber cultivation compared to oil palm has a
positive impact on the environment: soil is healthier, more water is available and the
number of birds and mammals increases. Therefore, we would like to foster pro-
environmental behavior by paying extra amount of earning for the cultivation of jungle
rubber. Experimenter changes the earning table by sticking an additional row for the
Payments for environmental services on the white board.

Let’s go through the earning table together: Suppose that you own 5 ha. The earning per
ha oil palm and jungle rubber remain the same, 100,000 IDR and 50,000 IDR. Here,
again the bonus for the cultivation of jungle rubber. For each ha cultivated with jungle
rubber, we give you a PES of X IDR, since jungle rubber cultivation is positive for the
environment. In total, you earn per ha cultivated with jungle rubber X IDR. Experimenter
points at respective cells. Suppose that you own 10 ha. The earning per ha oil palm and
jungle rubber remain the same, 100,000 IDR and 50,000 IDR. Here again the bonus for

the cultivation of jungle rubber. For each ha cultivated with jungle rubber, we give you a
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PES of X IDR, since jungle rubber cultivation is positive for the environment. In total,
you earn per ha cultivated with jungle rubber X IDR. Which production system gener-
ates higher earnings per ha? The earnings from one ha planted with oil palm are higher
than the earnings generated from one ha cultivated with jungle rubber, irrespective of
the farmer type you are.

As in the decision before, both 5 and 10 ha farmers receive the same amount of bonus
per ha jungle rubber. It indicates that, even with bonus, 10 ha farmers earn more per ha
than 5 ha farmers. They earn only X IDR per ha jungle rubber. In addition, as always one
ha that you plant with jungle rubber gives your two group members 20,000 IDR. And
the other way around, one ha planted by your group members gives you 20,000 IDR.
Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

2. Discriminatory PES treatment

What is different in this decision round? While in the last decision 5 ha farmers received
X IDR and 10 ha farmers X IDR, we would like to increase /decrease the amount of Pay-
ments for environmental services. As we mentioned before, jungle rubber cultivation
compared to oil palm has a positive impact on the environment: soil is healthier, more
water is available and the number of birds and mammals increases. Therefore, we
would like to foster pro-environmental behavior by paying extra amount of earning for
the cultivation of jungle rubber. Experimenter changes the earning table by sticking an
additional row for the Payments for environmental services on the white board.

As before this bonus is not the same for 5 and 10 ha farmers. 5 ha farmers receive a
higher bonus for the cultivation of jungle rubber than 10ha farmers. 5 ha farmers re-
ceive a bonus of X IDR, while 10 ha farmers receive only a bonus of XIDR. So, if you have
5 ha you receive more than the farmers with 10 ha. We decided to give 5 ha farmers a
higher bonus than 10 ha farmers because 5 ha farmers receive without bonus less for
jungle rubber than 10 ha farmers (50,000 vs. 60,000). Experimenter points at respective
cell. Let’s go through the earning table together: Suppose that you own 5 ha. The earning
per ha oil palm and jungle rubber remain the same, 100,000 IDR and 50,000 IDR. Here,
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again the bonus for the cultivation of jungle rubber. For each ha cultivated with jungle
rubber, we give you a PES of X IDR, since jungle rubber cultivation is positive for the
environment. In total, you earn per ha cultivated with jungle rubber X IDR. Experimenter
points at respective cells. Suppose that you own 10 ha. The earning per ha oil palm and
jungle rubber remain the same, 100,000 IDR and 50,000 IDR. Here again the bonus for
the cultivation of jungle rubber. For each ha cultivated with jungle rubber, we give you a
PES of X IDR, since jungle rubber cultivation is positive for the environment. In total,
you earn per ha cultivated with jungle rubber X IDR. Which production system gener-
ates higher earnings per ha? The earnings from one ha planted with oil palm are higher
than the earnings generated from one ha cultivated with jungle rubber, irrespective of
the farmer type you are.

Remember, the PES is different for 5 and 10 ha farmers. We decided to give 5 ha farmers
a higher bonus than 10 ha farmers because 5 ha farmers receive without bonus less for
jungle rubber than 10 ha farmers (50,000 vs. 60,000). After the introduction of this un-
equal PES both type of farmers receive X IDR per ha jungle rubber. So before the intro-
duction of PES 5 and 10ha were unequal, now they are equal in terms of earnings from
jungle rubber.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

3. Non-framed treatment

What is different in this decision round? While in the last decision you received X IDR,
the profit of jungle rubber increases /decreases Experimenter changes the earning table
by sticking an additional row for the Payments for environmental services on the white
board.

Let’s go through the earning table together: Suppose that you own 5 ha. The earning per
ha oil palm and jungle rubber remain the same, 100,000 IDR and 50,000 IDR. For each
ha cultivated with jungle rubber, we give you now X IDR. Experimenter points at respec-
tive cells. Suppose that you own 10 ha. The earning per ha oil palm and jungle rubber

remain the same, 100,000 IDR and 50,000 IDR. For each ha cultivated with jungle rub-
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ber, we give you now X IDR. Which production system generates higher earnings per
ha? The earnings from one ha planted with oil palm are higher than the earnings gener-
ated from one ha cultivated with jungle rubber, irrespective of the farmer type you are.
In addition, as always one ha that you plant with jungle rubber gives your two group
members 20,000 IDR. And the other way around, one ha planted by your group mem-
bers gives you 20,000 IDR.

Please make you decision on how many ha you plant with oil palm and jungle rubber,
respectively by sticking our stickers on the respective areas of the decision card. The
enumerators assist you. When you have done your decisions and no stickers are left,

please put your decision card back into the white envelope.

Thank you very much for your participation. Now we would like to continue with
a short post experimental survey. The interviews will be done individually. Since
we cannot conduct all questionnaire parallel, we ask some of you to wait until
they are picked up by the enumerators. Please help yourself with the refreshers.
Now you are also allowed to communicate, but we kindly ask you not to talk with
your neighbors about the game until the workshop is over. In the meantime your

earning that you gained in this workshop will be calculated.
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Appendix: XI: Questionnaire “ Post-Experimental Survey”

Q1. ID: Q2.Workshop ID:
Q3. Treatment No.:

Q4.  Date of workshop: / /20
Q5. Full name of Respondent:

Qeé. Interviewer:

Q7. Interviewer’s signature:

We kindly ask you to answer some questions regarding the decisions you have recent-
ly made. Please tick the appropriate answer.

Q8. In this workshop you earned some money. The amount of money that you earned in this
workshop depends:

Only on your production decision in this workshop

On your production decision and the production decision of your group mem-
bers

Neither on your production decision, nor on the production decision of your
group members. It was not possible for you or your group members to influence
the amount of money earned.

i

Q 9. In the decisions, all participants had the same amount of available land.

:l Yes :l No

Q 10. The earnings from oil palm (per hectare) were higher than the earnings from rubber
agroforestry (per hectare).

|:| Yes |:| No

Q 11. The earnings per hectare rubber agroforestry were different for participants with 5
hectare and those with 10 ha.

:l Yes :l No

Q 12. The introduction of Payments for Environmental Services aimed to foster rubber agro-
forestry cultivation.

|:| Yes : No

Q 13. The amount of Payments for Environmental services per hectare rubber agroforestry
was different for participants with 5 hectare and those with 10 hectare.

:l Yes :l No

Q 14. What do you think was the objective of this workshop?
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Do you strongly agree, agree, disagree or strongly disagree with following statements?

Strongly
Agree

Agree

Disagree

Strongly
Disagree

Q 15. I feel satisfied with the earnings I re-

ceived in this workshop.

Q 16. I had the feeling that I could influence
the amount of the earnings that I received in

this workshop.

Q 17.1 had the feeling that the amount of the

earnings was just a matter of luck.

Q 18. I had the feeling that the other group
members mainly behaved fair in this game.

In the workshop you decided how many hectares you plant with oil palm and how
many hectares you plant with rubber agroforestry. Please indicate below your main
reasons for your personal decision. Please indicate how strongly you feel about each
reason. If the respective reason does not hold for you, please tick irrelevant.

Q 19. Did you cultivate any oil palm in this workshop?

I:l Yes I:l No

If the respondent did not cultivate oil palm, please continue with Q24.

In this workshop, I
planted oil palm

Very strongly

Strongly

Moderate

Irrelevant

Q 20. ... because it gener-
ates the highest earnings
for me.

Q 21. ... because I did not
want that my group
members benefit from my
decision and receive the
externality.

Q 22. ... because I did not
want that my group
member with 10 hectare
benefits from my decision
and receive the externali-

ty.

Q 23. Was there any other reason for you to plant oil palm in this workshop?

1.

2,

3.
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Q 24. Did you cultivate rubber agroforestry in this workshop?

:l Yes :l No

If the respondent did not cultivate rubber agroforestry, please switch to Q26b.

In this workshop, I
planted rubber agrofor- | Very strongly | Strongly Moderate

estry

Irrelevant

Q 25. ... because I wanted
that my group members
also profit from my deci-
sion and receive the ex-
ternality.

Q 26. ... because I wanted
to save the environment.

Q 27. ... because | wanted
that especially my group
members with 5 hectares
benefit from my decision
and receive the externali-

ty.

Q 25b. Was there any other reason for you to plant rubber agroforestry?

1.
2.
3

Q 26b. Did you have the feeling that the researchers had any expectations related to your

production decision? Please tick the appropriate answer.
[ 1 1.Theresearcher expected that I cultivate rubber agroforestry
|:| 2. The researcher expected that I cultivate oil palm.

[ 1 3.The researcher did not have any expectations.

Q 27. If Q26b.1. or Q26b.2. | Very strong Strong Moderate

Not at all

ticked, in how far did these
expectations influence your
decision?

Q 28. Did you own 5 or 10 hectares in this workshop (non-hypothetical game)?

[ 15 [ T10
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If respondent owned 10 ha, go to Q37. You owned 5 ha in each decision round. Now,
we present some feelings you might have had in this workshop with respect to the fact

that you had 5ha. Please indicate how strong you feel about each aspect.

Very
strong

Strong

Moderate

Not at
all

Q 29. 1 had the feeling that it was absolutely
random, that I had 5 hectares in this work-
shop.

Q 30. I had the feeling of injustice that I had 5
hectares in this workshop.

Q 31. 1 think participants with 10 hectares had
feelings of injustice.

Q 32.1 had the feeling that I had the same pos-
sibilities in this workshop as participants with
10ha.

Q 33. I had the feeling that I had to make more
efforts to earn same money as participants
with 10 hectares.

Q 34. I had the feeling that participants with
10 ha earned more money than I.

Q 35. I had the feeling that I earned more
money than other participants with 5 hec-
tares.

Q 36.1f Q30 != not at all. My feeling of treated
unjustly decreased throughout the workshop.

If respondent owned 5 ha, go to Q46. You owned 10 ha in each decision round. Now,
we would like to present some feelings you might have had in this workshop with re-
spect to the fact that you had 10ha. Please indicate how strong you feel about each

aspect.

Q 37. 1 had the feeling that it was absolutely
random that I had 10 hectares in this work-
shop.

Q 38. 1 had the feeling of injustice that I had 10
hectares in this workshop.

Q 39. I think participants with 5 hectares had
feelings of injustice.

Q 40. I had the feeling that [ had more possibil-
ities in this workshop than participants with
5ha.

Q 41. I had the feeling that I could influence
the feeling of injustice of participants with 5
ha by my decisions.

Q 42. I had the feelings that I had to make
fewer efforts than participants with 5 ha.

Q 43. I had the feeling that participants with 5
hectares earned less money than L.

Q 44. I had the impression that [ earned more
money than other participants with 10 hec-
tares.

Q 45.1If Q38 != not at all. My feeling of treated
unjustly decreased throughout the workshop.

182



Appendices

I decision 2 and 3 (non-hypothetical game) we introduced Payment for Environmental
Services for the cultivation of rubber agroforestry. Now we would like to introduce
some feelings you might have had with respect to the bonus. Please indicate how

strong you feel about each aspect.

Very
strong

Strong

Moderate

Not at
all

Q 46. I had the feeling that the bonus for the
planting of rubber agroforestry privileged
participants with 5 hectares.

Q 47.1 had the feeling that the bonus for plant-
ing rubber agroforestry privileged partici-
pants with 10 hectares.

Q 48. I had the feeling that the bonus im-
proved my situation in this workshop.

Q 49. I had the feeling that the bonus was un-
fair.

When you look back at your life, which statements apply to your experience in life and
your person? Please indicate how strong you agree or disagree with the statement.

Strongl Strong
gY Agree Disagree ly dis-
agree agree

Q 50. I have often experienced injustice.

Q 51. My family has often experienced injus-
tice.

Q 52. 1 have often observed injustice.

Q 53. When I meet other people, [ am con-
cerned about their expectations about me.

Q 54. I try to act like others to be consistent
with social norms.

Q 55. I would not complain publicly even
when [ have been treated unfair.

Q 56. When I have been treated unfair, I will
try to punish others’ behavior.

Q 57. When I have been treated unfair, I will
try to punish others’ behavior even if I lose
money.
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Very inte- Interesting | Uninteresting Very unin-
resting teresting
Q 58. How interesting did you find
this workshop?
Strongl . Strongl
Agreeg ! Agree Disagree disagfe};
Q 59. I received sufficient infor-
mation on the procedure of this
workshop.

Q 60. What is fairness for you?

Q 61. How many workshop participants are members of your extended

family? (#)

Q 62. How many workshop participants do you know by name? (#)

Q 63. To how many workshop participants do you speak at least once

per month? (#)

Q 64. Nick name

Q 65. Name of your father

Q 66. Name of your firstborn

Q 66. Mobile phone number

Thanks for your participation.
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Appendix XII: Questionnaire “General Household Survey”

We are researchers from the EFFORT project. It is a collaboration of the University of
Goettingen, Germany, the Universitas Pertanian Bogor and the Universitas Jambi. We
would like to better understand the decision farmers make in Jambi Province.

If you agree to participate in this study you will be asked to answer some questions. You
will be asked some questions about yourself and your family members, your farming
activities and your housing and assets. The interview will take about 1 hour.

You are free to ask at any time. All information collected in this study is confidential and
will be used strictly for research purpose. In the last workshop you received an ID
number, which will also be used in the analysis of this study. Hence your name will not
be used.

1. Respondent Identification

QID | Question Answer
1 Interviewer (Name)

2 Respondent (Full name)

3. Is the respondent HH head?

(1) Yes; (2) No

3.1 | IfQID 1.3=2 HH head’s full name

4 Village (Name)

5 RT (Number)

6 Date of interview (mm/dd/20YY) / /20
7

8

Time of interview From_ . till_ .
Signature of interviewer

2. Household Identification and Socio-Demographic Characteristics

QID | Question Answer
1. Total number of members staying in the house in the last 12 months (#)
2. Total number of household members younger than 18 years (#)
2.1. | If Q2.2.>0: Number of children visiting regularly school (#)
3. Total number children (younger than 18 years) staying outside of village
(#)
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Please fill in the following Table for the RESPONDENT:

QID 4, 5. 6. 7. 8.
Age Marital | Duration | Lastgradu- | Main occupation of re-
(Years) status school or | ation spondent (in the last 12
(Code A) | college (Code B) months)? (Code C)
(Years) Primary Se-
condary
Respon-
dent

Code A: (1) single; (2) married; (3) widow/widower (4) divorced

Code B:(1) no graduation; (2) SD (primary); (3) completed SMP (Middle); (4) completed SMA
(High School); (5) D3 or S1 (Associates Degree or University level first stage); (6) student at

present;(7) other, specify:

Code C: (1) self-employed agriculture; (2) self-employed non-farm activity; (3) government
employee; (4) daily labourer agriculture; (5) daily labourer outside agriculture; (6) Salaried
employee agriculture; (7) Salaried employee outside agriculture; (8) Student; (9) village em-
ployee; (10) unemployed, but looking for job (11) unemployed, unwilling to work (12) retired;
(13) handicapped; (14) housewife (15) other, specify:

If QID 2.8. = (4) or (6), please continue here:

QID

Question Answer | Code

0.

On what kind of plantation have you mainly (in
terms of income) worked in the last 12 months?

(1) Rubber; (2) Oil palm;
(3) Other: speci-
)

3. Land Ownership

QID | Question Answer
1. Land owned by the household at the time of If QID 3.1.=1 Size of land in
interview. (1) Yes; (2) No village:___ha
If QID 3.1.=1 Size of land
outside village: ___ha
2. Land rented by the household at the time of If QID 3.2. =1 Size of land
interview. (1) Yes; (2) No in village: ha
If QID 3.2.=1 Size of land
outside village: ___ha
3. Total land cultivated by your household Size ofland: ____ha
(individually) at the time of interview.
4. Do you cultivate any land, owned by others, If QID 3.4.=1 Size of
at the time of the interview? (1) Yes; (2) No land:____ha
5. Total land cultivated jointly (with inputs If QID 3.5.=1 Size of land:

and/or output shared) with other farmers
at the time of interview:
(1) Yes; (2) No

ha
If for more than one
group: Size of land: ha

186



Appendices

4. Cultivation (perennial crops)/fallow land

4.1.What kind of perennial crops are you currently cultivating?

QIb Question 0il palm Rubber plantation {)l::‘gle CLs
1. Cultivated area of land (ha)
2. Cultivated are of land (under
contract) (ha)
QID | Question Answer
3. Area of land of Fallow land ( land not cultivated
for the last 12 months). (ha)
4.2. History of Cultivation
4.2.1. Oil Palm
1. Have you ever cultivated oil palm? (1) Yes; (2) No
If QID4.2.1.1. =2, go to 4.2.2.
QID | Question Answer
2. With how many hectares did you start cultivation?
3. Year
4. How did this start happen? Code A
5. If QID 4.2.1.4 =1, 3, 8 or 9: What kind of crop was on this area be-

fore? Code B

Code A: (: (1) purchasing; (2) selling; (3) converted from/to other crops ; (4) conversion of for-
est; (5) obtained as part of a government programme (e.g.“transmigransi”); (6) established

plantation obtained from company;

(7) inherited ; (8) received as gift ; (9) others: specify:

Code B: (1) oil palm; (2) plantation rubber ; (3) jungle rubber ; (4) other plantation ; (5) annu-

al crops, specify: ; (6) grassland; (7 ) forest; (8) bush;

(9) others, specify:
QID | Question Answer | Code
6. Have you ever extended the cultivat- (1)Yes; (2) No

ed oil palm area?

7. If QID4.2.1.6=1: Have you ever con- (1)Yes;(2) No
verted forest to oil palm? If QID4.2.1.7 =1: Total area of
land:___ha
8. If QID 4.2.1.6=1: Have you ever con- ()Yes; (2) No
verted rubber to oil palm? If QID4.2.1.8=1: Total area of
land:__ha
9. Have you ever reduced the cultivated (1)Yes; (2) No

oil palm area?
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4.2.2. Rubber plantation

1. Have you ever cultivated rubber monoculture?

If QID 4.2.2.1.=2, go to 4.2.3.

(1) Yes; (2) No

before? Code B

QID | Question Answer
2. With how many hectares did you start cultivation?

3. Year

4. How did this start happen? Code A

5. If QID 4.2.2.4 =1, 3, 8 or 9: What kind of crop was on this area

fy:

Code A: (1) purchasing; (2) selling; (3) converted from/to other crops ; (4) conversion from
forest ; (5) obtained as part of a government programme (e.g.“transmigransi”); (6) established
plantation obtained from company;(7) inherited ; (8) received as gift ; (9) others: speci-

al crops, specify:

Code B: (1) oil palm; (2) plantation rubber ; (3) jungle rubber ; (4) other plantation ; (5) annu-
; (6) grassland; (7 ) forest; (8) bush; (9) others, speci-

ed rubber plantation area?

fy:

QID | Question Answer | Code

6. Have you ever extended the culti- ()Yes; (2) No
vated rubber plantation area?

7. If QID4.2.2.6=1: Have you ever (1)Yes;(2) No
converted forest to rubber planta- If QID4.2.2.7 =1: Total area of
tion? land: ha

8. If QID4.2.2.6=1: Have you ever ()Yes; (2) No
converted oil palm to rubber planta- If QID4.2.2.8=1: Total area of
tion? land:__ha

0. Have you ever reduced the cultivat- ()Yes; (2) No

4.2.3.Jungle rubber

1. Have you ever cultivated jungle rubber?

If QID4.2.3.1., go to 5.

(1) Yes; (2) No

fore? Code B

QID | Question Answer
2. With how many hectares did you start cultivation? (ha)

3. Year (YYYY)

4. How did this start happen? Code A

5. If QID 4.2.3.4 =1, 3, 8 or 9: What kind of crop was on this area be-

fy:

Code A: (1) purchasing; (2) selling; (3) converted from/to other crops ; (4) conversion from
forest ; (5) obtained as part of a government programme (e.g.“transmigransi”); (6) established
plantation obtained from company;(7) inherited ; (8) received as gift ; (9) others: speci-

fy:

nual crops, specify:

Code B: (1) oil palm; (2) plantation rubber; (3) jungle rubber ; (4) other plantation ; (5) an-
; (6) grassland; (7 ) forest; (8) bush; (9) others, speci-
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QID Question Answer | Code
6. Have you ever extended the cultivat- (1)Yes; (2) No
ed jungle rubber area?
7. If QID4.2.3.6=1: Have you ever con- (1)Yes;(2) No
verted forest to jungle rubber? If QID4.2.3.7 =1: Total area of
land:___ha
8. If QID4.2.3.6=1: Have you ever con- (1)Yes; (2) No
verted oil palm to jungle rubber? If QID4.2.3.8=1: Total area of
land:__ha
9. Have you ever reduced the cultivated (1)Yes; (2) No
jungle rubber area?

5. Plantation

QID

Question

Answer

1.

How many hours have you spent in the plantations (oil palm, rubber or
jungle rubber) in the last 7 days? (#)

6. Consumption

1. On how many days has your hour household consumed following good during the past 7

days?

QID | Goods # days in
last 7
days

1. Fruits collected by one of your household members

2. Fruits (bought/gift)

3. Vegetable cultivated/collected by one of your household members

4. Vegetable (bought/gift)

5. Fire wood collected by one of your household members

6. Fire wood (bought/gift)

7. Perceived Welfare
QID | Question Answer
1. Concerning your expenses for food, which of the following is true (re-
flects most accurately the situation of your household)? Code A
2. Concerning your expenses for children’s’ education, health care, clothing,
housing, which of the following is true (reflects most accurately the situ-
ation of your household)? Code A
3. How much does your household need (not spent!) per month for food (in
order to meet all basic needs adequately)? (‘000 Rp)
4. How much does your household need (not spent!) per month for chil-

dren’s education, health care, clothing, housing (in order to meet all basic
needs adequately)? (‘000 Rp)

Code A: (1) your expenses are below the household’s needs; (2) Your expenses are on the aver-
age comparable to your household’s needs; (3) Your expenses exceed your household’s needs
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8. Assets

1. At present how many/much of the following does this household own that are in usa-

ble/repairable condition?

QID 1 2 3.

Asset (#) Price (purchasing) Rp. (‘000 Year (purchasing) (if

(usable/repairable Rp) HH owns more than

condition) one, ask for year

(purchasing) of old-
est)

Television (colour)

Satellite dish

Television and satellite

dish

Motor cycle

Car

Jeep/Truck/Angkot

Fridge

Washing machine

DVD player/sound

system

Water pump

9. Housing

QID Question Answer | Code

1. How would you describe the dwelling (1) wooden house; (2) stone
in which your family currently resides? house; (3) other; specify:

2. Some people fully own their dwelling, (1)own ; (2)own, with credit;
some still pay them off, or rent them or (3)rent; (4) live without paying
simply live in a dwelling they do not anything; (5) other: specify:
pay for. What characterize you situati-
on?

3. How many rooms does your dwelling Number of rooms
have (total number of rooms on com-
pound if same household)? Please
exclude toilet/bathroom.

4. What is the material of the roof? (1) iron sheet; (2)wood;

(3)tiles; (4) other, speci-
fr

5. On what do the HH members sleep? Code A

specify:

Code A: (1)mat (natural material) on the floor; (2) mat (natural material) above ground;
3)plastic mat on the floor; (4) plastic mat above ground; (5) mattress on the floor; (6) mat-
tress above the ground; (7) foam mattress on the floor; (8) foam mattress above the ground;
(9) springbed mattress on the floor; (10) springbed mattress above the ground; (11) other,
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10. Social Engagement

Now, we would like to know more about the titles you hold in this village.

QID 1 2 3
Have you held a ,title“in | IfQID 10.1 = 1-9: Since IfQID 10.1.1 = 1-9:
this village in the last 12 | when do/ did you hold Election process?
months? (Code A) this title? (YYYY) (Code B)

Code A: (1)Kepala desa (2) Wakil kepala desa; (3) Sekertaris desa; (4) Kepala Dusun; (5)
Kepala RT; (6) Kepala koperasi petani (7) Ketua kelompok petani; (8) Kepala (ketua) majlis
taklim; (9) Sesepuh; (10) Kepala Imbarga adat (11) Ketua Karang Taruna; (12) Imam syarrat;
(13) Mubaligh; (14) Kepala anggota politik (15) Hajis; (16) other, speci-

B

Code B: (1) inheritage; (2) appointed by kepala desa (3) elected by group; (4) elected by all
villagers; (5) other, specify:

QID

4.

5.

6.

Have you been a

member in the follow-
ing groups in the last

12 months?
(1) Yes; (2) No

How often have you

erage)?
Code A

been to meetings in the
last 12 months (on av-

Since when are
you a member
of this group?
(YYyy)

Koperasi Pertani

Kelompok Petani

Majlis taklim

Karang Taruna

Lembarga adat

Eldest group Ke-
lompok tetua
(sesepuh)

Syara’

Perangkat desa

Pemerintah/
dewan desa

Kelompok politik

Other, spe-
cify:

Code A: (1) everyday ; (2) weekly; (3) monthly; (4) once per 6 months; (5) once per year

11. Environmental Perceptio

1. Which card reflects (the best) you relationship with the nature?
Number:___
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12. Perception (Oil Palm, Rubber Plantation, Jungle Rubber)

Here you can see three different production systems, which you might know (oil palm, rubber
plantation, jungle rubber). Now, we are going to read out different question? Code: (1)0il palm;
(2) rubber plantation; (3) jungle rubber

QID | Question 1st 2nd 3rd

1. Which of the production systems do you find most beautiful
(second most beautiful and third most beautiful)?

2. Which of the production systems do you find the most natural
(the second natural and the third natural)?

3. Which of the production systems do you find the most profita-
ble (the second profitable and the third profitable)?

4. Which of the production systems do you associate the most with
the improved wellbeing of your family (the second and the
third)?

5. Which of the production systems do you associate the most with
decreasing number of birds and mammals (the second and the
third)?

6. Which of the production systems do you associate the most with
increasing water scarcity (the second and the third)?

7. Which of the production systems do you associate the most with
decreasing nutrients in the soil (the second and the third)?

13. Environmental events

Over the last five years, was your household affected by the following events? How serious was
your household affected by this event over last five years?

QID | Event Household was__ affected by
Seriously Slightly Not atall

Drought/Water scarcity
Flood/too much rain
Crop diseases

Erosion

Decreasing soil fertility

SRR N
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QID | Question Answer | Code

6. Since you live in this village has the number of events (1) increase;
related to the environment (water scarcity; soil erosion; (2) decrease;
drought; flooding) increased, decreased or stayed con- (3) stayed
stant? constant

7. Do you think environmental problems (erosion, floods, (1) Yes; (2) No

for your village?

soil fertility, and biodiversity loss) will become worse

14. Migration

1. Has your household migrated from somewhere to this village?

If QID14.1=2, continue with QID14.8.

(1) Yes; (2) No

2. Did your household migrate as part of transmigrant programme? (1) Yes; (2) No
3. 4. 5. 6. 7.
Place from where | Year of Since Who was the head | What was the ma-
the household tansmigra- | when does | of the household jor source of in-
migrated to this tion/migra | your HH at time of migra- come before mi-
village: (Code A) tion: live in this | tion? (Code B) gration?
village? (Code C9)

Code A: (1) Jambi province ; (2) Java ; (3) Sumatera North ; (4) Sumatera South ; (5) Kaliman-
tan; (6) Sulawesi ; (7) other, specify:

Code B: (1) current HH head, (2) father/mother of current HH head; (3) grandfather of cur-
rent HH head (4) other relatives of current HH head ; (5) other, specify:

Code C: (1)self-employed agriculture; (2) employed agriculture; (3) gaji buruh; (4)wiraswasta

QID | Question Answer | Code

8. What is your religion? (1) Islam; (2) Hindu; (3) Protestant; (4) Catholic;
(5) Pantekosta; (6) Buddha; (7) other, speci-
fy:

9. What is you ethnicity? (1) Melayu; (2) Rimba; (3) Bugis; (4) Jawa; (5)

Sunda; (6) Batak; (7) Manado; (8) Minahasa; (9)
Poso; (10) Minang; (11) Bali; (12) Toraja; (13)
Aceh; (14) Makasar; (15) other, specify.
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15. Final Questions

We are going to read out some statements related to the distribution of land in your village. We
would like to know your opinion. Therefore please use this scale (strongly agree-strongly disa-

gree).
QID Question Strongly | Agree | Disag | Strongly
Agree ree Disagree
1 The purchase of land i soften illegal
2 The amount of land that someone owns
is a result of heritage.
3 The amount of land that someone own is
a result of hard work.
4 The amount of land that someone own is
a result of luck.
5 Income should be distributed more equal.
6 Hard work does not generally bring success.
It is more a matter of luck and relations.
7 People can only get rich at the expenses of
others.
8 Most people that are rich have worked very

hard to achieve this.

Thank you for your participation!
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