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1 Introduction

Payments for environmental services (PES) aim to create, conserve and restore natural resources by
creating a market in which buyers compensate providers who voluntarily accept to forgo benefits in
order to provide a 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 proposed as an efficient
instrument to promote conservation compared to traditional command-and-control mechanisms
(Pagiola et al., 2005), 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). In addition, the environmental effectiveness and efficiency of PES
schemes are contested, as the large-scale farmers might have conserved even in the absence of PES

schemes (Wunder, 2005).

Evidence shows that in the majority of PES schemes poor landholders tend to be excluded from
participation or lack adequate benefits generated through PES adoption (Landell-Mills, 2002;
Zbinden and Lee, 2005; Grieg-Gran et al., 2005; Corbera et al., 2007; Sommerville et al., 2010).
Hence, practitioners (e.g. NGOs, government agencies) have proposed that PES shall be used as a
win-win mechanism for both environmental protection and poverty alleviation (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). In this paper we
investigate the potential of using PES as a multi-purpose instrument to promote conservation and
enhance equity. In particular, we study if the use of PES as an income redistributive instrument
compromises conservation goals measured as environmental additionality. In this context,
environmental additionality is defined as the net impact on environmental services compared to the

situation where no payments are offered.

PES schemes can vary in terms of the relative importance given to efficiency and equity concerns
and thus the implicit concept of distributional justice. Pascual et al. (2010) identify several implicit
distributive justice principles in PES, including accountability-based, egalitarian and Rawlsian
principles. Accountability-based principles seek to compensate service providers according to their
actual service provision or to the effort associated with that provision and thereby place major
emphasis on the efficient allocation of given funds to achieve maximum conservation outcomes.
However, such a payment rule rests on comprehensive data requirements, which can represent an
important cost factor. PES schemes based on an egalitarian principle pay a flat rate per unit

conserved irrespective of marginal conservation benefits or marginal costs of provision. An
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egalitarian scheme may perform less well in terms of the efficient allocation of conservation funds
to the least-cost providers of ecosystem services, but overall may be more cost-effective, if program
administration costs are taken into account. Due to its relative ease of implementation, egalitarian

PES systems are widely used in practice1.

Depending on the initial distribution of resources and returns to these resources among landholders,
both egalitarian and accountability-based schemes may perpetuate and even exacerbate prevailing
inequalities. In contrast, PES schemes based on the Rawlsian principle seek to maximize the
welfare of the most disadvantaged, by offering higher payments to poorer landholders per unit
conserved, irrespective of the marginal benefits and costs of the provision of ecosystem services. As
the welfare of the least advantaged is used as a criterion to maximize welfare, this payment rule is
also referred to as a maxi-min principle. PES schemes based on the maxi-min principle thus
consider the reduction of inequalities as an explicit goal, even if this implies a trade-off with respect
to efficiency objectives. In this paper, we address the question whether the implementation of a
maxi-min scheme improves distributional outcome in favor of the disadvantaged and whether this
comes indeed at the cost of environmental additionality. We compare the maxi-min scheme to the

widely used egalitarian payment rule and to a situation where no PES scheme is in place.

To investigate the effect of two PES schemes with different implicit distributive justice
principles, we conducted a framed field experiment, where participants make decisions in a
controlled and incentive compatible environment. To increase the external validity of our study,
we conducted the experiment with Indonesian farmers, who in their daily life face the decision
to cultivate rubber agro-forest and oil palm. In Jambi province rubber agro-forest area has
continuously declined due to the growing demand for oil palm area. The practice of rubber
agroforestry, while generating a lower private profit than oil palm, generates positive externalities,
such as increased biodiversity (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).

Our design builds on a modified public good game that captures the social dilemma that households
face when deciding how to allocate their land between oil palm and rubber agroforestry. Mimicking

real life conditions in the experiment, the practice of rubber agroforestry, while generating lower

An example for a PES scheme that is based on an egalitarian principle is the nation-wide forest conservation program (FONAFIFO) in Costa
Rica.

3



private profit than oil palm, is associated with positive externalities that benefit all group members.
Pagiola et al. (2005) show that the desire of the poor to participate in a PES scheme, in our
experiment equivalent to the ability to participate and actual participation, is often restricted 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 conservation than participants with high endowments.

Several authors have used framed field experiments to investigate the role of PES-like incentive
schemes on cooperation between homogenous resource users (e.g., Vollan, 2008; Travers et al.,
2011; Kerr et al., 2012). This literature generally finds positive effects of monetary incentives on
cooperation (Vollan, 2008; Travers et al., 2011), albeit the effectiveness depends to some extent on
pre-existing social norms (Kerr et al., 2012). Furthermore, low payment levels may be ineffective,
as shown in experiments in Tanzania, where participants cooperated less under low payments than
under no payments (Kerr et al., 2012). Expanding on these previous studies, we explicitly
incorporate heterogeneity among participants. This allows us to capture the effect of the relative
position of a participant within a group on the willingness to conserve. For example, Cardenas et al.
(2002), Janssen et al. (2012), and Janssen et al. (2013) show that social preferences associated with
the provision of a public good differ under conditions of endowment heterogeneity. Moreover,
Schilizzi (2011) and Sommerville et al. (2010) show that the valuation of intangible factors
associated with the PES scheme (i.e. equity) depends on the relative position of a participant within
a group. By incorporating heterogeneity across participants we can focus on the distributional
effects of PES schemes. Hence, the consideration of heterogeneity is an essential extension of the

public good literature in general and the literature on PES in particular.

To the best of our knowledge only the paper by Narloch et al. (2012) implemented a public good
game with heterogeneous groups in the context of PES. In these groups, game participants only
differ in terms of endowment status. They investigate to which extent alternative reward systems
(individual vs. collective) interact with social norms. Results indicate that the impact of alternative
reward schemes on cooperation is not conditional on the endowment status. Similar to Narloch et al.
(2012), the vast majority of the 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 Cardenas et al., 2002; Reuben
and Riedl, 2013). Only Chan et al. (1999) introduce inequality by varying both the endowment and

4



the value of the public good. They found that under a perfect information and non-communication
scenario, adding a single type of inequality (endowment or value) does not change the public
contribution, while introducing both types of inequality simultaneously significantly increases
contribution to the group account. We extend this research considering both heterogeneity in

endowment and in the opportunity costs of conservation.

Former studies using micro simulation modelling (Alix-Garcia et al., 2008; Borner et al., 2010)
have attempted to capture the effect of different distributive justice principles on PES. However,
intangible factors associated with policy design may affect the intrinsic motivation of landholders to
conserve (Kosoy et al., 2007; Rodriguez-Sickert et al., 2008; Sommerville et al., 2010; Narloch et
al., 2013). In practice, manifold equity 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 with respect to their supported equity criteria, and as a result
the implicit equity criterion adopted in a PES scheme will have implications for conservation and
equity outcomes (Pascual et al., 2010). Unlike micro simulation studies, our experimental approach,
where decisions are made in a controlled and incentive-compatible environment, allows measuring
behavioral responses to two alternative PES schemes that are associated with different distributional

justice principles.

The next section briefly outlines the field context in which the framed field experiment was carried
out. Sections 3 and 4 develop the conceptual framework and describe the experimental design and
procedures used in the implementation. Descriptive and econometric results are presented in
Section 5. The last section concludes the paper with a discussion of the major findings and

limitations of the study.

2 Background

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 km?) (WTO,
2010). Jambi Province on Sumatra is one of the provinces with the fastest and most complete
transformation of forest 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). Rapid oil
palm expansion has been identified as a major driver of deforestation (Koh et al., 2011). Estimates

suggest that between 1990 and 2005 around 57% of the oil palm expansion occurred at the expense
5



of tropical rainforest (Koh and Wilcove, 2008). 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 (Obidzinski et al., 2012). This expansion mostly took place on the islands of Sumatra
and Kalimantan, which account for 66% and 30% of the national oil palm area, respectively (PWC,
2012). In the near future, further expansions are planned and 18 million hectares have been
earmarked by local governments mainly located on the islands of Kalimantan, Sulawesi and Papua

(The Jakarta Post, 2009).

The transformation of tropical lowland rainforest into rubber and oil palm plantations was
mainly driven by the transmigrant 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). Transmigrant households received two hectares of oil palm
plantation within Nucleus Estate and Smallholder schemes (NES) (Fearnside, 1997; Elmhirst,
1999). In the last one or two decades, however, new oil palm plots have been mainly
established by independent smallholders, who are located in autochthonous, rather than in

transmigrant villages (Ekadinata and Vincent, 2011).

For many rural households the growing oil palm sector offers an attractive pathway out of poverty
(PWC, 2012; McCarthy et al., 2012)2. At the same time, oil palm expansion in Indonesia has been
associated with significant social conflicts and negative environmental impacts (Colchester et al.,
2006; Belcher and Schreckenberg, 2007; McCarthy et al., 2012). 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 has been cultivated since the early 20™ century 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, building/handicraft and medical plants.

2
In 2000, private enterprises manage 58% of the total oil palm area and dropped to 54% in 2010. Meanwhile the share of smallholder plantation
increased by 10 percentage points, from 28% to 38% in the same period (PWC, 2012).
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From a biodiversity viewpoint, rubber agroforests mimic secondary forest, since they incorporate
the components of spontaneous secondary vegetation (pioneer, post-pioneer and late-phase
species3) (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 rubber 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 economic 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 prices4. Furthermore, technical
characteristics, in particular lower labor requirements, and the encouragement and support by the
government and private oil palm companies may explain farmers’ preferences for oil palm
compared to rubber agroforestry. As a result, the remaining rubber agroforestry area in Jambi

province is threatened by conversion into monocultures, in particular, oil palm plantations.

Payments for environmental services have been proposed as an option to counteract the threat of
rapidly decreasing agro-biodiversity in Jambi province (Villamor et al., 2011). In 2002, the World
Agroforestry Centre (ICRAF) launched the Rewarding Upland Poor for Environmental Services
(RUPES) program in upland Jambi Province (Bungo district) (ICRAF, 2014). Due to the climatic
conditions, the upland of Jambi is not affected by oil palm expansion, but rubber agro-forest gives
way to more intensively managed rubber monoculture plantations. The RUPES program
implemented conservation agreements with local communities, providing them with extension
services and in-kind 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 strengthen the

communities’ negotiating power and support the development of market-based incentive schemes,

3 In the pioneer stage, the first stage after slash and burn, heliophilous crops (such as rice and vegetables) 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 plantation 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 decrease to 990 Euro/ha for oil palm, 1,300 Euro/ha for rubber and 690
Euro/ha for rubber agroforestry.
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such as rubber latex eco-certifications® and Reduced Emissions from Deforestation and Degradation

(REDD)°® schemes, offering monetary incentives to conserve agro-biodiversity.

3  Conceptual framework

The producer problem

We consider a partial equilibrium model in which farmers individually decide how to allocate their
land, L, between rubber agroforestry and oil palm cultivation. The private profit of rubber
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 < 17. 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 agroforestry. We consider that the marginal incentive to cultivate oil
palm is positive, so at+b<1l. 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
agroforestry. 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 opportunity 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 between Type 1 and Type 2 producers.
Thus, the relative profit of rubber agroforestry of low-endowed producers (a;) is lower than that

generated by high-endowed participants (ap) (a;< an ).

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;. Similar to Ibanez and
Martinsson (2013), we assume that the moral cost of transformation is given by M = ¢;x?, implying
that the cost increases at an increasing rate with an increase in the area cultivated with oil palm. The

optimization problem for the individual producer is given by:

5 . .
Though there is no market yet for certified rubber (see Gouyon, 2003).

6
There is an on-going discussion whether to allow rubber agroforestry through Hutan desa (village forest) to be included as a land use in the REDD+
scheme (see Pramova et al., 2013; Villamor et al., 2011).

7
The relative profit of rubber agroforestry is based on the findings of Feintrenie et al. (2010).



N
max U = (xl- + ag, (Lk,- — X; )+bZ(Li — x;) —cix? ) ForK=L,H (1

Xi n
i=1

where the sub index 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;>0), the optimal area cultivated with oil palm, x;* is given by:

l—ag, —b

Xgi © = o (2)
l

Since aj<ay, 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 endowments 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 opportunity cost of

conservation.

Proof'1: The proportion of land endowment allocated to rubber agroforestry, R, is:

1-a—-b
L—x 1-a-b ... dR 1 dR 2¢;
R="2=1- cwith S = — > 0; & = 2% > 0; hence R,< Ry.
L 2¢iL da  2¢L dL L2

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

a social planner is to maximizing the sum of the individual pay-off functions:

N N
x=(r£f1">'<xN)W = Z x;i +ag,(Lg, — x;) + bZ(LKj — xj) — ¢ix} (3)
i=1 j=1
. . . . . «  1-ag,—Nb .
The optimal social allocation of land to oil palm is given by x;* = T If the social benefit of
13

rubber agroforestry conservation (Nb) is larger than the private net benefit 1-ak, (1- ax, <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

9



optimal amount of land that is allocated to oil palm privately. In order to induce producers to
internalize the positive externalities associated with conservation, the social planer could offer

monetary incentives, such as payments for environmental services (PES), such that x,* = YNV, 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
egalitarian PES scheme on the proportion of land endowment contributed 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 egalitarian PES scheme will result in a larger increase in the proportion
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 opportunity costs of

conservation.

Proof 2: As shown in Proof 1, the proportion of land that is conserved increases linearly with an

increase in the relative profit of rubber agroforestry, a. The change in the proportion of land that is

1
2¢;L?

. . . . d?’R . .
conserved is a negative function of the land size il ( ) < 0. Hence, the increase in the

proportion of land conserved by Type 2 producers with higher relative profit of rubber agroforestry,
ag, and higher land endowments, Ly, is lower than the increase in the proportion of land conserved

by Type 1 producers.

Since the introduction of an egalitarian PES scheme induces a larger marginal change in the
proportion of land allocated to rubber agroforestry for Type 1 producers than Type 2 producers and
the PES does not fully compensate for the forgone benefits, the implementation 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;, ¢ are equal in absolute values,
ie. ¢; = ¢j =c,an egalitarian PES scheme might increase income inequality by generating a
larger reduction in the income of Type 1 producers relative to Type 2 producers.
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Proof: Based on equation (2) it is possible to show that the optimal amount of land allocated to oil

palm cultivation of producer Type 1 is x;, =xy + % The difference in the income between

Type 1 and Type 2 producers is hence given by:

a, — ag a,—a
I(aH,aL) =Ty — T = (1_

H
>0 > ) +ayly —al; (4)

The larger the differences in the amount of available land endowments and in the relative profit of
rubber agroforestry, the larger the inequality, I, among Type 1 and Type 2 producers. Next, we want
to know how income inequality, I, changes if we add a fixed amount of 6 to both returns
ay, a;. Defining a new function

G(6,ay,ar)=I(ay + 6,a;, + §)

a, — ay

G(S; ag,ay) =I1(ag,a;)+ 6(Ly — Ly — 2c

) (5)
In particular, differentiating G with respect to § yields:

dG((S, aH,aL) _

= Ly — Ly + ==£>0(6)

2

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 with low endowments and a lower PES to producer Type 2 with

high endowments.

Hypothesis 4 — H4

A maxi-min PES scheme that reallocates payments toward the low-endowed participants, and hence
results in a higher (lower) payment for low-endowed (high-endowed) participants, decreases

income inequality (compared to the egalitarian PES scheme).

Proof: Defining a new function D(8,y, ay, a;):=I(ay + § —y,a;, + 6 +y), where v 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:

D(,yv,ay,a,):=1I(ay,a,) + 6 (LH - L, - M) + Z(1 - aLJ;—a” —6—cly— CLL) (7)

2c c
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The effect of an increase in the relative profit of rubber agroforestry on income inequality is given
by:

an _
as

. ag—a;, Y aG(6; ay,ar)
Ly— L+ e . < T (8)

Therefore, the use of a maxi-min PES scheme reduces the income inequality increasing effect of an
increase in the relative profit of rubber agroforestry compared to an egalitarian PES scheme.
Moreover, the effect of an increase in the amount of payment that is redistributed in favor of low-
endowed participants, y, on income inequality is:

ap 1

+
dy—z(l—aLz—aH—5—cLH—cLL) 9)

. 1 aL+aH _d_D
with 2 (122 §) < Ly + Ly; <o,

Hence, income inequality decreases, the larger the amount of payment redistribution.

Hypothesis 5 — HS
The maxi-min PES scheme does not lead to a reduction in the increase in the conservation area at

community level compared to an egalitarian PES scheme.

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

. d?R 1 . .
size — = — (2c L2) < 0, we can assume that the relative increase (compared to the egalitarian
i

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 producers.

4 Experimental Design and Procedures

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 agro-forest.
We explained to participants that rubber agroforestry has positive environmental effects that
translate into higher payments for all group members. To illustrate this we presented posters with
photos of each cultivation system. Each land unit allocated to rubber agro-forest by a group member
increased the income of each group member by b=0.2. This is consistent with equal marginal
benefits of conservation for all types of participants. Each participant took three decisions under
scenarios that combine different monetary incentives of conservation. In order to avoid potential

income and learning effects, participants did not receive feedback on their own earnings or group
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contributions between decisions. Moreover, to control for order effects the decision sets were

presented in different orders to participants as explained below.

4.1 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 conservation 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 decision allows us to build a baseline against which to compare the effect of PES on
the additional units of experimental land conserved. In scenarios 2 and 3, monetary incentives for
the practice of rubber agroforestry were introduced. Each unit of endowment allocated to rubber
agro-forest hence generated a relative profit of (a+0). 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 allocated to participants. The first payment set offered relatively
lower payments compared to the second payment set. Decisions 2 and 3 allow us to generate the

supply response to PES.

The between-subject design allows us to compare the conservation and distributional outcomes of
two alternative PES schemes: an egalitarian payment rule and a Rawlsian or maxi-min payment
rule. Each participant took part in only one of the payment rules. In the egalitarian PES scheme high
and low-endowed participants received a unitary payment for each unit of land conserved (8, = &y).
Thus, under this scheme the difference in the relative profit of agroforestry between high and low-
endowed participants remains, a;+6; < ay+dy, implying higher opportunity costs of conservation
for low-endowed participants. In addition, we tested a maxi-min PES scheme in which low-
endowed participants received a higher payment than high-endowed participants (&; > &y). In our
experimental design, this scheme allowed to completely compensate the differences in the
opportunity costs of conservation between high and low-endowed participants, a;+ 6, = ay+ 8.

This payment rule implies that higher payments are given to the more costly providers of
13



environmental services, and may thus result in a trade-off between redistributive and conservation

goals.

Table 1 depicts the relative profit of rubber agro-forest (a+d) by payment level (no, low, high), PES
scheme (egalitarian, maxi-min), payment set (1, 2) and endowment status (L, H). In the baseline
decision (decision 1) no PES are offered. Under the egalitarian PES scheme, payment set 1 offered
a payment of 0.05 (low level) and 0.25 (high level) experimental units for each unit of land invested
in rubber agro-forest, whereas payment set 2 offered a payment of 0.1 (low level) and 0.3 (high
level) for each unit of land conserved. The maxi-min PES scheme provided different payments to
low and high-endowed participants. Compared to the egalitarian PES scheme, the payments for
low-endowed participants increased by 0.05, whereas the payments for high-endowed participants
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, respectively. 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 1: Relative profit of rubber agroforestry (a+d) by PES scheme, payment set, payment level, and
endowment status

PES schemes

Egalitarian scheme Maxi-min scheme
Payment Set 1 L (e=5) H (e=10) L (e=5) H (e=10)
No Payment a;,=0.30 ag=0.40 ar,=0.30 ag=0.40
Low Payment av.PES=0.05 a;+0.05 ag+ 0.05 ar,+0.10 ag
High Payment av.PES=0.25 a +0.25 ag+0.25 a+0.30 ag+0.20
Payment Set 2
No Payment a.=0.30 ag=0.40 a,=0.30 ag=0.40
Low Payment av.PES=0.10 a;+0.10 ag+0.10 a+0.15 agt+ 0.05
High Payment av.PES=0.30 a;+0.30 ag+ 0.30 a.+0.35 ag+0.25

4.2 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
transmigration program, and two transmigrant 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 anonymously and information on group membership or identity was not revealed to
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participants. Thus, the composition of their group was unknown to the participants. Each
experimental 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 understanding 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 IDR 86347) were worth between one and two days of wage labor. At the
end of the game a brief post-experimental questionnaire was completed, incorporating questions

related to the experiment, participants’ demographics and farming activities.

5 Results

5.1 Socioeconomic characteristics of the sample

Based on the post-experimental questionnaire, Table 2 provides a description of socioeconomic
characteristics of the participants, such as information on age, gender, educational level, household
size and farming activities. 61% of the participants cultivate oil palm, 48% practice rubber
monoculture and 13% practice rubber agroforestry. While 17% of the participants combine the
cultivation of oil palm and rubber monoculture, only 4% of the participants cultivate both oil palm
and rubber agro-forest. Overall, these numbers reflect the declining role of rubber agro-forest in the

research area.

To test for differences in socioeconomic characteristics of participants across treatments and
endowment status in our experiment, we estimate a set of seemingly unrelated regressions with the
socio-economic characteristics and session characteristics as dependent variables (see Table A1) 5
The results support the randomization strategy and we find no significant differences across

participants in the different treatments or status groups.

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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Table 2: 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 education 0.415 0.494
HH_size Number of hh members 4.204 1.494
Transmigrant™® =1 if hh has migrated to Jambi within trans- 0.300 0.459

migrant program

Oil palm =1 if hh cultivates oil palm 0.608 0.489
Oil palm_ha Total individually cultivated oil palm area (ha) 3.419 2.793
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 agro-forest =1 if hh cultivates rubber agro-forest 0.127 0.334

Rubber agro-forest_ha Total individually cultivated rubber agro- 2.766 4.104
forest area (ha)

Oil palm_rubber =1 if hh cultivates rubber monoculture and oil ~ 0.173 0.379

monoculture palm

Oil palm_rubber agro-forest =1 if hh cultivates rubber agro-forest and oil 0.042 0.202
palm

Size of owned land (ha) Area of owned land (ha) 4.160 4.919

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

5.2 Experimental results

5.2.1 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 1 depicts the average share of land units

allocated to conservation by PES scheme, payment level, and endowment status.

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 literature showing that
participants of heterogeneous groups in public good experiments 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 economic decisions are not solely driven by economic incentives,
but are also shaped by normative factors (see Equation 2). In the baseline decision of the egalitarian

(maxi-min) PES treatment low-endowed participants allocate on average 40.68 percent (45.53
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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.

60
Il

low-endowed high-endowed low-endowed high-endowed
Egalitarian PES Maxi-min PES

I No Payment Baseline [ Low Payment
[ High Payment

Figure 1: Average share of endowment contributed to rubber agroforestry by PES scheme,
endowment status and payment level.

Pooling the data from both treatments, we find that when no incentives for conservation are offered,
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 experimental 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)’.

Figure 1 further shows that with the introduction of PES the average share of endowment
contributed to conservation tends to increase. In the case of low-endowed participants, the
introduction of an egalitarian PES scheme leads to significant increases in conservation only if high

payment levels are offered (Low Payment: Wilcoxon sign-rank test 0.2973; High Payment:

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 burden in relative terms showing significantly more restraint to their pure Nash equilibrium
compared to high-wage participants.
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Wilcoxon sign-rank test 0.0033), whereas the introduction of a maxi-min 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 1 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, 2001). In contrast, for high-endowed participants, the introduction of an
egalitarian 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 conservation by high-endowed
participants when high payment levels are offered under the maxi-min PES scheme (Low payment:

Wilcoxon sign-rank test 0.6327; High payment: Wilcoxon sign-rank test 0.0723).

Regarding the distributional outcome of the alternative PES schemes, Figure 2 depicts the average

share of total earnings held by individual by PES scheme, payment level, and endowment status.
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Figure 2: Average share of total group earnings held by individual by PES scheme, payment 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 egalitarian PES scheme, low payment

levels do not significantly shift the income distribution (Low-endowed: Wilcoxon sign-rank test
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0.5190; High-endowed: Wilcoxon sign-rank test 0.9907). Yet, when high payment levels are
offered, low-endowed participants earn significantly smaller shares and high-endowed participants
significantly larger shares of the total group earnings, compared to the baseline distribution (Low-
endowed: Wilcoxon sign-rank test 0.0896; High-endowed: Wilcoxon sign-rank test 0.0400). Thus,
the introduction of an egalitarian PES tends to exacerbate inequalities in the prevailing income

distribution.

The introduction of a maxi-min 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 decreases 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).

5.2.2 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 conservation
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 individual i in decision ¢, under the
egalitarian and maxi-min PES scheme, respectively. Taking into account that individuals took
repeated decisions and that the share of endowment allocated to conservation is censored at zero

and one, we estimate the following random effects Tobit model:

Ryt = fo + B1Hal0 + fyPesLevel;, + f3Hal0y, * PesLevely + 9; + pj (10)
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where Hal(0 is a dummy variable taking the value of one for participants allocated to the high
endowment status (e=10), and PesLevel is a continuous variable on the payment level offered for
conservation taking positive values (6=[0.05, 0.10, 0.20, 0.25, 0.30, 0.35, 0.40]). The parameter 9;
captures individual time-invariant unobserved heterogeneity that is assumed to be uncorrelated with

the other covariates. The parameter ,, is the individual time-variant unobserved heterogeneity.

Based on the estimated beta coefficients we obtain extensive and intensive marginal effects. The
extensive margins represent the effects on the probability of allocating a positive share of
experimental land units to conservation. The intensive margins indicate the effects on an additional
unit of experimental land conserved conditional on a non-zero share of endowment being invested
in conservation. Accordingly, the intensive margin derived from the estimated parameter (3,
indicates the area conserved by low-endowed participants conditional on investing in conservation
when no payments are offered. The intensive margin based on 3;reflects the difference in the area
conserved conditional on investing in conservation by high-endowed participants compared to low-
endowed participants, when payments equal zero (no payment = baseline)m. The intensive margin
derived from 3, provides the effect of payments on the share of endowment conserved by low-
endowed participants; whereas 35 tests for differences in this effect between low and high-endowed

participants. Estimation results are presented in Table 3''.

HI1 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 1 indicate that
compared to low-endowed participants, high-endowed participants are more likely to conserve, and
conditional on conservation, their share of endowment contributed to conservation in the baseline 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 maxi-min 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

unambiguous support for H1.

Given that under the maxi-min PES scheme and payment set one, high-endowed participants do not receive any payment when the low
payment level is introduced (see Table 1), this decision is also reflected in the hal0 dummy.

Since potential income and learning effects as well as order effects were minimized in the implementation 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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Table 3: Random effects Tobit model on the share of endowment conserved under egalitarian and
maxi-min PES schemes

Model (1) Model (2)
Egalitarian PES scheme Maxi-min PES scheme
Coefficient Extensive Intensive Coefficient Extensive Intensive
dy/dx dy/dx dy/dx dy/dx

Dummy
Ha 10 0.1424 * 0.0386 * 0.0918 * -0.1506 -0.0123 -0.0852

(0.0760) (0.0235) (0.049) (0.1098) (0.0122) (0.0623)
PES level 0.3679 *** 0.0997 ** 0.2370 *** 0.4079 *** 0.0334 0.2310 ***

(0.1289) (0.0471) (0.0836) (0.1322) (0.0263) (0.0755)
Dummy _ -0.2575 -0.0698 -0.166 -0.0870 -0.00713 -0.0493
Ha 10 *
PES level (0.2202) (0.0635) (0.1420) (0.2630) (0.0221) (0.1490)
Constant 0.3648 *** 0.4791 ***

(0.0441) (0.0650)
No. of
observations 396 423
No. of
groups 132 141
Wald chi2 10.98 14.41
Prob>chi2 0.0118 0.0024

PES Level is a continuous variable defined over the interval 0.05 and 0.40 on 0.05 interval units.
*p<0.10, **p< 0.05, ***p<0.01.

Model 1 reveals that when payment levels increase by one percentage point, low-endowed
participants are significantly more likely to conserve and, conditional on conservation, increase the
share of land allocated to conservation by 0.24 percentage points. The second hypothesis predicts a
larger increase in the proportion of land conserved among low-endowed participants when
payments are introduced under an egalitarian PES scheme. Hence, we expect 35 to be negative. 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 the price effect between low
and high-endowed participants, neither in terms of the increase in the probability of conservation

nor in the proportion of land conserved, and accordingly reject H2.

Under the maxi-min PES scheme the payment effects look similar. Conditional on conservation,
low-endowed participants increase the share of their land conserved by 0.23 percentage points in
response to a one-percentage point increase in payment levels. As under the egalitarian PES
scheme, the supply response of high-endowed participants does not significantly deviate from that

of low-endowed participants.
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Despite this finding, it should be noted that on the average high-endowed participants hardly react
at all to changes in the offered payment for conservation. Table 4 presents separate estimation
results for high and low-endowed participants, respectively. In Model 3 and Model 4, we introduce
the dummy variable Maximin that takes the value of one for the maxi-min PES scheme. Consistent
with previously reported results, low-endowed participants significantly increase the proportion of
land conserved in response to higher payment levels and this price effect does not differ
significantly between the two alternative PES schemes. For high-endowed participants, however,
our experimental evidence suggests that their propensity to conserve remains unaffected by the

introduction of the economic incentives under both alternative PES schemes.

Table 4: Random effects Tobit model on the share of endowment conserved by endowment status

Model (3) Model (4)
low endowment high endowment
Coefficient Extensive Intensive Coefficient Extensive  Intensive
dy/dx dy/dx dy/dx dy/dx

Dummy_MaxiMin 0.1287 0.0145 0.0745 -0.1570 * -0.0435 -0.102 *

(0.0850) (0.0116)  (0.0493) (0.0846) (0.0277)  (0.0551)
PESLevel 0.3901 ***  (0.0439 0.2260 *** 0.1080 0.0299 0.0702

(0.1449) (0.0274)  (0.0843) (0.1688) (0.0482)  (0.1100)

I

Dummy_MaxiMin 0.0108 0.00122  0.00627 0.1967 0.0545 0.128
PES level

(0.1956) (0.0220)  (0.1130) (0.2550) (0.0736)  (0.1660)
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

PESLevel is a continuous variable defined over the interval 0.05 and 0.40 on 0.05 interval units.
*p<0.10, **p< 0.05, ***p<0.01.

Impact of alternative PES schemes on distributional outcome

In this section we address the impact of the two alternative PES schemes on distributional
outcomes. In particular, we test whether the introduction of an egalitarian PES scheme increases
inequality among group members, as proposed in H3, and whether the maxi-min PES scheme can

function as a redistributive instrument decreasing inequality among group members, as proposed in
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H4. For this purpose, we estimate two random effects GLS models'? for low and high-endowed

participants, respectively:

Iy = 0y + 0;MaxiMin;, + 0,PesLevel;; + O03MaxiMin;, * PesLevel;; +0; + u;;  (11)

where the dependent variable I captures the distributional outcome and is measured as the share of
total group earnings held by individual i in decision ¢. The variable MaxiMin is a dummy variable
that takes the value of one for the maxi-min PES scheme. The 8's are parameters to be estimated:
0, captures the degree of inequality under the egalitarian PES scheme treatment in the baseline
(PesLevel = 0); 08, captures differences in distributional outcome between the baseline decisions of
the two alternative PES schemes'®; 0, measures the change in distributional outcome associated
with a change in payment level under the egalitarian PES scheme; and 03 tests for potential

differences in the payment level effects between the two alternative PES schemes.

We also estimate a random effects GLS model at the group level (indexed by subscript g):

Gly; = 09 + 6;MaxiMing, + 6,PesLevely, + O3MaxiMing, * PesLevely +ng + €5 (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 distribution within groups
and varies between 0, reflecting complete equality, and 1, reflecting complete inequality. At the
group level, PesLevelgy, is calculated as the average payment offered to low and high-endowed
participants of group g in decision ¢. The parameters ng and &g, capture time-invariant and time-
variant group-level heterogeneity and the time-invariant heterogeneity is assumed to be
uncorrelated with the other covariates. Table 5 presents the estimation results. Model 5 and Model 6
provide the results on the earnings share held by low-endowed and high-endowed participants,

respectively. Model 7 provides the results on the group-level Gini index.

12
Even though the dependent variable ranges between zero and one, it is distributed normally, and thus GLS estimation is preferred over Tobit.
Tobit model results lead to the same conclusions and can be provided upon request.
Given that under the Maxi-min PES scheme and payment set one, high-endowed participants do not receive any payment when the low
payment level is introduced (see Table 1), this decision is also reflected in the maxi-min PES dummy.
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Table 5: Random effects GLS model on the share of total group earnings by endowment status and on
the Gini index at group level

Model (5) Model (6) Model (7)

Earnings share Earnings share Gini index
low endowment  high endowment

Dummy MaxiMin -0.0118 ** 0.0218 ** 0.0296 ***
(0.0051) (0.0094) (0.0103)

PESLevel -0.0184 0.0369 * 0.0183
(0.0113) (0.0219) (0.0216)

Dummy MaxiMin * PESLevel 0.0367 ** -0.0812 ** -0.0957 H*x*
(0.0148) (0.0315) (0.0295)

Constant 0.2861 *** 0.4278 *** 0.1090 ***
(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 0.0003

At group level, PES Level is calculated as the average payment offered to low and high-endowed individuals within
group g in decision .
*p<0.10, **p< 0.05, ***p<0.01.

The constant term indicates that when no payments in the egalitarian treatment group are offered,
on the average low-endowed participants receive 29 percent of the group earnings, high-endowed
participants receive 43 percent of the group earnings, and the Gini Index is 0.11'*. Results presented
in Table 5 allow us to address H3 hypothesizing that the introduction of an egalitarian PES scheme
increases inequality. The signs of the coefficients on PesLevel indeed indicate that the increase of
payments under an egalitarian PES scheme decreases the earnings share held by low-endowed
participants and increases the earnings share held by high-endowed participants. In line with these
distributional changes, the Gini index increases in response to the introduction of payments under
the egalitarian scheme. Yet, these effects are only significant in the case of high-endowed
participants implying that the evidence for an inequality-increasing effect of the egalitarian PES

scheme is rather weak.

In contrast, we find significant evidence in favor of H4 stating that the introduction of a maxi-min

PES scheme reduces inequality. The estimated coefficient on the interaction term indicates that

14
While this suggests relatively low levels of inequality, we do not intend to interpret the absolute level of the Gini index, which is partly an
artifact of the small number of individuals within groups for which the Gini index is calculated, but rather focus on changes in the Gini index.
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under the maxi-min PES scheme the effect of a one-percentage point increase in payment levels
leads to an increase of 0.04 percentage points in the share of group earnings of low-endowed
participants and to a decrease of 0.08 percentage points in the share of group earnings of high-
endowed participants compared to the egalitarian PES scheme. These changes in distributional
outcome are also reflected in the group level analysis. Model 7 shows that a one-percentage point
increase in payment levels under the maxi-min PES scheme decreases the Gini coefficient by 0.1
index points. The results hence imply that the introduction of a maxi-min 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 maxi-min PES scheme that offers higher
payments to low-endowed participants comes at the cost of lower environmental 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: = 0y + 0:MaxiMing, + 6,PesLevely, + 6;MaxiMin * PesLevely +ng + €5, (11)

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

decision ¢. Table 6 presents the results.

Table 6: Random effects Tobit model on the share of endowment conserved at group level

Model (8)
All
Coefficient Extensive Intensive
dy/dx dy/dx
Dummy_MaxiMin -0.0211 -0.0065 -0.0200
(0.0388) (-0.5400) (-0.5500)
PESLevel 0.1812 ** 0.0553 0.171 *
(0.0835) (-1.8700) (-2.1700)
S
Dummy_ MaxiMin* PES 0.0485 0.0148 0.0457
level
(0.1137) (-0.4200) (-0.4300)
Constant 0.4526 ***
(0.0278)
No. of observations 273
No. of groups 91
Wald chi2 13.67
Prob>chi2 0.0034

At group level, PES Level is calculated as the average payment offered to low and high-endowed individuals within
group g in decision ¢. *p<0.10, **p< 0.05, ***p<0.01.
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According to the results reported in Table 6, the coefficient on PESLevel is positive and significant.
Conditional on conservation, a one-percentage point increase in payment levels offered under the
egalitarian PES scheme increases the share of land conserved at group level by 0.17 percentage
points. Furthermore, we find no significant difference in the increase in the proportion of land
conserved between the egalitarian and the maxi-min PES scheme. These findings support
hypothesis H5 that the introduction of a maxi-min PES scheme (compared to an egalitarian PES
scheme) does not necessarily need to be compromised by lower conservation outcomes at the

aggregate level.

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 income 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
conservation decisions and distributional equity. Our results show that the introduction of a maxi-
min PES scheme realigns income in favor of low-endowed participants, while providing
environmental additionality similar to an egalitarian 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 participants 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 activities that they would have carried out anyway. It also suggests that under
the conditions explored here, targeting large landowners does not necessarily make conservation

policy 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 settings can affect the

external validity of experimental results (Castillo et al., 2011; Rustagi et al., 2010; Gurven and
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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 efforts
that endure present sacrifices (Baland and Plateau, 1999) and thus have high opportunity 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 introduction 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-endowed participants. Regarding the distributional implications of the PES scheme,
we would still expect the maxi-min scheme to have an (even stronger) inequality-decreasing effect.
But even the egalitarian PES scheme may contribute to decreasing inequality in such a scenario:
equation (5) shows that the inequality-increasing effect of the egalitarian PES scheme is conditional
on the opportunity costs of conservation. If the opportunity costs of low-endowed participants are
substantially lower than those of high-endowed participants, the introduction of an egalitarian PES

scheme may indeed decrease inequality.

From a policy perspective, it is important to note that the focus of our analysis is on environmental
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 maxi-min PES scheme would imply higher
transaction costs than an egalitarian PES scheme relying on a flat-rate payment (Pascual et al.,
2010). On the other hand, if the equity principle underlying the maxi-min PES scheme increases
acceptance of the scheme in the community, this is likely to facilitate program implementation,

induce community cooperation, and effectively reduce transaction costs.

In our study, we investigated the behavioral responses of Indonesian farmers to the introduction of
alternative payment schemes reflecting different implicit equity principles. It should be kept in mind
that several other institutional factors potentially affecting the conservation decision of farmers

could not be considered in the experimental design. In practice, the establishment of oil palm
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plantations is associated with high upfront investments 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 comparison 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 tenure,
overlapping claims and lacking information on private tenure (Engel and Palmer, 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-Schéublin 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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8 Appendices

Table Al: Results of the seemingly unrelated regressions with socioeconomic and session characteristics as the dependent variables

Egalitarian PES

Maxi-min PES

e=5 (Constant) e=10 e=5 e=10

Age (# years) 44.01 (1.14) -0.79 (1.97) -2.02 (1.58) 3.99 (2.77)
Female (0/1) 0.059 (0.029) 0.045 (0.072) 0.050 (0.041) -0.036 (0.051)
Secondary (0/1) 0.476 (0.053) 0.036 (0.130) -0.036 (0.074) -0.143 (0.092)
HH_size 4.29 (0.163) 0.225 (0.396) -0.154 (0.226) -0.119 (0.282)
Transmigrant (0/1) 0.333 (0.049) 0.013 (0.122) -0.037 (0.069) -0.047 (0.087)
Oil palm (0/1) 0.642 (0.053) -0.059 (0.129) -0.060 (0.073) 0.024 (0.092)
Oil palm_ha (ha) 1.92 (0.299) -0.530 (0.727) 0.342 (0.414) 0.608 (0.517)
Rubber monoculture (0/1) 0.476 (0.054) -0.009 (0.133) -0.015 (0.076) 0.024 (0.094)
Rubber monoculture ha (ha) 0.708 (0.122) -0.151 (0.298) -0.044 (0.169) 0.238 (0.212)
Rubber agroforestry (0/1) 0.095 (0.036) 0.039 (0.088) 0.081 (0.050) -0.048 (0.062)
Rubber agroforestry ha (ha) 0.440 (0.186) 0.484 (0.453) -0.091 (0.258) -0.369 (0.323)
Oil palm_rubber monoculture (0/1) 0.178 (0.041) -0.036 (0.100) -0.036 (0.057) 0.059 (0.071)
Oil palm_rubber agroforestry (0/1) 0.024 (0.022) 0.029 (0.053) 0.042 (0.030) -0.024 (0.038)
Session characteristics

Share _known_names 0.840 (0.019) -0.077 (0.047) -0.038 (0.027) 0.029 (0.033)
Share family members 0.132(0.022) 0.017 (0.052) -0.013 (0.030) -0.019 (0.037)

Standard error in parentheses
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