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Abstract

The Ethiopian food for work program typically induces forest conservation work. While
economic outcomes have been studied before, little is known about the program’s
environmental impact. We run a choice experiment among Ethiopian farmers eliciting
preferences in a hypothetical afforestation program that mimics the Ethiopian food-for-work
program. We find that introducing food incentives decreases willingness to participate in the
program and participation rate increases with an increase in the proportion of individuals
selected for food incentive. We also find that the crowding-out effect is stronger when food
incentive recipients are selected based on income compared to lottery-based selection. Our
data points to pro-social signaling as the most likely channel for the crowding-out effect.
These results suggest that (1) food-for-work programs could have unintended negative
environmental effects and (2) directions for design reform that could mitigate this.
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1. Introduction
Large-scale public works programs are increasingly used as a means to reduce poverty and
vulnerability of the poor in many developing countries. The objective of these programs is to
reduce food insecurity and poverty while at the same time creating employment and
investment in local infrastructure and resources (Subbarao et al.,, 2013). The Ethiopian
Productive Safety Net Program (PSNP) was launched in 2005 and is now the second largest
social protection program in Sub-Saharan Africa after South Africa. Food-insecure
households receive food/cash transfers in return for working on public projects and
households who cannot provide labor receive a direct transfer. Many of the public projects
include environmental activities such as afforestation, soil conservation, and rehabilitation of
degraded lands. These projects are supposed to have a positive impact on the environment and
local natural resources (Samuel, 2006). Many PSNP projects try to do this by supplementing
pre-existing voluntary community works on rehabilitation and conservation of the
environment. However, there is an ongoing debate on the potential crowding-out effects of
extrinsic incentives (Frey, 1997; Bénabou and Tirole, 2006, 2011; Gneezy et al., 2011). These
studies find that the introduction of incentives may interact with pre-existing intrinsic
motivation, thereby crowding-out pre-existing voluntary behavior and co-operation. If
something like this is happening in PSNP project areas there is a risk that the program instead
of supplementing voluntary community works on rehabilitation and conservation of the

environment may end up dissolving and replacing them.

While there is a substantial literature on the effect of Ethiopian food-for-work (FFW) program
on the local and nation-wide economy?, little is known about its impact on the environment.
Gebremedhin and Swinton (2003) find that FFW program undermines private soil
conservation investment when the project involves constructing soil conservation structures
on private lands but not on public lands. Others (Asrat, 1995; Hoben, 1996; Abdulai et al.,
2005; WFP, 2007) suggest that the program may have counterproductive environmental
effects by undermining collective action and creating an incentive for increased land
degradation with the expectation of future food-for-work programs.? This is in fact in line

with recent studies that suggest that incentives, while decreasing the cost of participating in

! Previous studies that evaluate the impact of Ethiopian food-for-work program on various economic outcomes
indicate mixed evidence (e.g., Maxwell et al., 1994; Barrett et al. 2004; Dercon and Krishnan, 2004; Abdulai et
al., 2005; Gelan, 2007; Bezu and Holden, 2008; Tadesse and Shively, 2009; Gilligan and Hoddinott 2007;
Gilligan et al., 2009; Andersson et al., 2011; Alem and Broussard, 2017).

2 A recent study by Andersson et al. (2011) finds a positive effect of PSNP on private tree holding.



environmental activities, may worsen the environmental status by crowding-out
environmental virtues (Vatn, 2010; Chervier et al., 2017) and undermine social norms and
weaken collective action (Ostrom, 2000; Cleaver, 2000; Fehr and Falk, 2002; Vatn, 2009;
Kerr et al., 2011).2

In this paper, we ask: Is there a crowding-out effect of food incentives on pro-environmental
behavior among Ethiopian farmers targeted by FFW programs such as PSNP? We conduct a
choice experiment among Ethiopian farmers eliciting preferences in a hypothetical
afforestation program that mimics the Ethiopian FFW program. We ask individuals for their
willingness to participate in the hypothetical afforestation program (framed as 5 days labor
contribution) under incentivized and non-incentivized cases. The incentive is framed as 20kg
of wheat for individuals at the bottom of the wealth distribution, varying the share of food
recipients from 20 to100 percent. We find that participation rate declines when food
incentives are introduced pointing to crowding-out effect of extrinsic incentives. The share of
individuals in willing to participate in the program increases with an increase in the share of

food incentive recipients.

We also ask individuals for their willingness to participate in a program, in which the
incentive is now framed as 20kg of wheat for randomly selected participants, again varying
the share of recipients from 20 to 100 percent. We do this because some studies suggest that
crowding-out effects of extrinsic incentives may depend on their design (Gneezy et al., 2011)
and understanding this is crucial for policy design in biodiversity conservation and
environmental protection and rehabilitation (Banerjee and Shogren, 2012;Goeschl and Perino,
2012; Rode et al., 2015).* We find similar results as in the income-based selection, but the
crowding-out effects are lower. Our results point to pro-social signaling as the main
mechanism for these crowding-out effects. We show that the crowding-out effect is mainly
driven by people who have higher income, previously donate money to help others, and
normally participate in pro-social activities, which is consistent with the idea that the

introduction of food incentive dilutes the signal of being pro-social and the idea of

* Others have pointed to a long lasting negative consequence that once incentives are used going back to
normative appeal may not work (Gneezy and Rustichini, 2000b).

* Other studies suggest the role of size of the incentive (Gneezy and Rustichini, 2000b), local institutions (Vatn,
2010; Sommerville et al., 2010), and whether there is a strong pre-existing norms of collective action (Benabou
and Tirole, 2006; Kerr et al., 2012) on crowding-out effects.



stigmatizing food incentive recipients for being poor and dependent.”> Other patterns in our
data are also either consistent with the signaling mechanism or inconsistent with other

possible crowding mechanisms suggested in the literature.

This paper contributes to the literature on the impact of FFW programs. We uncover
preferences and behavioral implications of incentives closely mimicking those implied by
FFW programs among farmers who are actually targeted by these programs. Although done in
a hypothetical experiment, this provides strong suggestive evidence that crowding-out effects
could be present in FFW programs and pro-social signaling is the underlying mechanisms
driving these results. We believe that these results have important policy implications on the
design of environmental programs (e.g., framing and dissociation of food-for-work programs
from environmental activities) that aim to foster pro-environmental behavior and collective
action. Our results suggest that FFW programs could have unintended negative environmental
effects and potential policy suggestions to mitigate unintended effects of FFW and other
environmental programs. This is particularly important for Ethiopia given the countries
ambitious climate resilient green economy strategy (CRGE), in which it country plans to
rehabilitate 3 million ha of land (2 million ha of afforestation and 1 million ha of
reforestation) by 2030 and pledges to restore 15 million ha of degraded and deforested lands
by 2025.

The remainder of the paper is organized as follows. In section 2 we present a behavioral
framework and discuss how incentives may crowd-out pro-environmental behavior by
affecting prosocial signaling. Section 3 presents the data description and empirical strategy
while section 4 presents estimation results. Section 5 concludes and discusses some policy

implications.

2. Behavioral framework
Recent evidence shows that incentives sometimes crowd-out pro-social behavior. The
introduction of monetary incentives has been found to affect blood and charitable donations
negatively (Titmuss’, 1970; Meier, 2007; Mellstrom and Johannesson, 2008), reduce
previously unpaid work (Heyman and Ariely, 2004; Ariely et al., 2009; Gneezy and

Rustichini, 2000b), parents timely pick-up of their children from a day-care center (Gneezy

> This is in line with the literature on incentives and endogenous norms (Benabou and Tirole, 2006) as well as
the stigma effect of welfare dependence (Lindbeck et al., 1999; Dufwenberg and Lundholm, 2001).



and Rustichini, 2000a), reduce demand for green goods (Perino et al., 2013; Kahsay et al.,
2014), and decrease participation in environmental woks (Kerr et al., 2012; Chervier et al.,
2017). Bénabou and Tirole (2006) show that individuals are motivated by intrinsic, extrinsic,
and reputation motives. Pro-social behavior serves as a way to signal one’s pro-social
preferences. Thus, extrinsic incentive may sometimes crowd-out pro-social behavior because
it weakens the signal of pro-social motives that is sent when one undertakes pro-social

behavior.®

This idea resonates with the case that we are investigating. The Ethiopian FFW program was
supposed to complement pre-existing voluntary community works on rehabilitation and
conservation of the environment by reducing cost of participating in these activities. Yet,
FFW may also undermine pro-environmental behavior. Without incentives, participation in
voluntarily environmental works may signal that participants have pro-environmental
preference. If this is the case, the introduction of food incentive, in line with Bénabou and
Tirole (2006), may dilute the signal of being pro-environmental as observers can no longer
distinguish whether the behavior is motivated by pro-social preference or the food incentive.
For instance, Kerr et al. (2012) find that participants in an environmental program indicated
dissatisfaction when incentives were introduced. In addition, the fact that FFW program
participants are selected based on their income status implies that participation could also
send a stigmatizing signal of being ‘poor and dependent’ similar to the stigma effect of
welfare dependence (Lindbeck et al., 1999; Dufwenberg and Lundholm, 2001).

We, therefore, hypothesize that incentives crowd-out pro-social behavior by weakening pro-
social signaling. Our hypothesis that FFW incentives generate crowding-out through signaling
mechanisms has three empirical implications (predictions) that we test in our empirical
investigation: 1) Contribution to environmental good increases with an increase in the share
of people who are selected to receive food incentive; 2) Crowding-out effect of the food
incentive is lower under a lottery-based selection than income-based selection: and 3) the
crowding effects are driven by people who are actively involved in pro-social activities (e.g.,

donating money to help others).

® Other channels through which incentives affect pro-social behavior include by changing the decision
environment from a social to a monetary frame (e.g., Gneezy and Rustichini, 2000b; Heyman and Ariely, 2004);
affects preferences directly (e.g., Deci, 1975; Frey, 1997); and destroys trust (e.g., Falk and Kosfeld, 2006; Fehr
and List, 2004).



3. Data and econometric method

3.1. Data source and sample description

The data we use for this paper comes from a cross-sectional household survey which is
undertaken in 2016 to study the behavior and welfare outcomes of recognized’ farm
households. The study is based on smallholders in the Amhara Regional State, Ethiopia. The
regional state was organized into 10 administrative zones and 169 districts. The districts were
further decentralized into 3437 local administrative Kebelles®(3018 rural kebelles and 419
urban kebelles).The data is collected from 18 randomly drawn districts (primary sampling
units) where 28 rural Kebelles are randomly drawn as Enumeration Areas (EA). Hence, the
survey covered all recognized smallholders and 15 randomly selected non-recognized farmers
in the selected Enumeration Areas which resulted in a total of 840 sample households. A 2.5

percent non-response rate is documented and is attributed to the absence of household heads

during the survey period.

Figure 1. Map of study sites in Amhara regional state
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The dataset contains information on, among others, households’ socio-economic
characteristics and preferences. In addition, the survey questionnaire included measures of
individual’s pro-environmental preference in which three sets of questions were asked about
individuals’ willingness to participate in a hypothetical afforestation program which aims at

increasing forest cover and environmental rehabilitation.

First, participants in the survey are asked for their willingness to participate (contribute labor)
in a 5 days tree planting program without incentives. Of the total sample, about 95.7 percent
have chosen to contribute in the afforestation program. Then, they are asked for their
willingness to participate in the same afforestation program if the government were to provide
20 kg wheat for randomly selected participants with varying shares of recipients (20, 50, 80,
and 100 percent).’In this case, the share of study participants who have chosen to contribute
have significantly declined to 76.4 percent (which corresponds to the initial 20 percent share
of recipients of the 20 kg wheat). However, the share has consistently increased in response to
the increase in the share of recipients of the 20kg wheat (see Table 1). The mean contributions
are significantly different from each other except that the mean contribution when the share of

recipients is 20% is not significantly different from the mean when the share is 50%.

Table 1: Distribution of participation decision in the afforestation program

Incentive design Share of contributors (%)

Contribution, free 95.72

Contribution, with food incentive (random selection)

20% recipients 76.53
50% recipients 78.24
80% recipients 81.66
100% recipients 88.75

Contribution, with food incentive (income-based selection)

20% recipients 63.81
50% recipients 65.53
80% recipients 68.54
100% recipients 76.53

*The selection of 20 kg of wheat as an incentive is based on the experience of food-for-work programs in
Ethiopia.



Finally, individuals are asked for their willingness to participate in the same afforestation
program if the government were to provide the 20 kg wheat for participants at the bottom of
the wealth distribution with varying shares of recipients (20, 50, 80, and 100 percent). Under
this particular design, the share of study participants who have chosen to contribute have
radically dropped to only 63.7 percent (which corresponds to the initial 20 percent share of
recipients of the 20 kg wheat). Nevertheless, the share of contributors increased in response to
the increase in the share of recipients of the 20 kg wheat. Again, the mean contributions are
significantly different from each other except between 20% and 50% and between 50% and
80%.

Based on the three sets of questions described above, contribution to the environmental
program is measured as a binary participation decision {0, 1} of households and the incentive
variable is constructed from and assumes integer values of {0, 1, 2, 3, and 4}. The ‘0’
incentive level represents the ‘no incentive’ scenario while the non-zero incentive levels
represent ‘with incentives’ scenario in which the values 1 to 4 correspond to the share of
recipients. Table 2 below presents summary of demographic and socio-economic controls and

correlates of individual participation decision.

Our observation at the raw data clearly shows that (1) food incentives crowds-out
participation in the hypothetical afforestation program; (2) participation increases in response
to an increase in the share of food incentive recipients; and (3) the contribution level under the
two distinct incentive designs is significantly different: contribution with random selection for
incentives (84.2 percent) and contribution with income-based selection for incentives (74

percent).

One concern with our study is a potential hypothetical bias (List and Gallet, 2001; Murphy et
al., 2005) since we are asking for individual’s willingness to participate in a hypothetical
afforestation program. Yet, studies that compare lab experiments and stated preference
surveys find mixed evidence regarding hypothetical bias. While some studies (Lusk and
Schroeder, 2004; Johansson-Stenman and Svedséater, 2008, 2012; Alem et al., 2016) find
differences in willingness-to-pay between stated preference survey and lab experiment, others
(Shogren et al., 1996; Carlsson and Martinsson, 2001; Chang et al., 2009) find similar
willingness-to-pay estimate from both methods. Similarly, Bertrand and Mullainathan (2001)

find that stated behavior predicts actual economic outcomes. Moreover, respondents



experience and context seem to matter for hypothetical bias of stated preference survey
(Cameron and Englin, 1997; Carlsson, 2010). Given the familiarity of our respondents with
afforestation program with and without food incentives, we believe that any bias resulting

from the hypothetical nature of our program is likely to be very small.

Table 2: Descriptive statistics

Standard
Variable Observations Mean Dev.
Contribution under lottery-based selection 4090 0.842 0.365
Contribution under income-based selection 4089 0.740 0.439
Age 4095 46.341 10.163
Religion 4095 0.855 0.352
Marital Status 4095 0.961 0.194
Household Size 4095 6.160 1.747
Gender 4095 0.963 0.188
Literacy 4095 0.661 0.474
Education 4095 2.033 3.039
Income 4095 24612.6 66556.72
Social network 4095 0.763 0.425
Risk preference 4095 3.148 2.996
Land 4095 4,171 3.456
Livestock 4095 4,971 3.347
Recognition 4095 0.497 0.500

Note: The variables include religion (1 if Orthodox, O otherwise); gender (1 if male, 0 otherwise); literacy (1 if
subject can read and write, 0 otherwise); educations is measured as the number of years of schooling; income is
the total annual income measured in Ethiopian Birr; social network (1 if a member to groups, organizations,
networks, or associations, 0 otherwise); risk preference measures the number of safe choices before a switch in
an incentivized risk experiment; livestock is measured as the total number of live animals; recognition (1 if
subject is recognized/win award, O otherwise); and land is measured in timad (a local measure) and one timad is
approximately 0.25 hectares.

3.2. Econometric method and identification strategy

Our identification strategy exploits the participation decision in the afforestation program of
survey participants for the two different incentive designs as it is briefly summarized and
described in the previous sub-section. We use a simple regression of contribution levels on

incentives and estimate the following equation:

Y; = By + B * incentive + [,X; + a, + ¢ 1)



Where, Y; is the contribution decision (1 if yes, 0 otherwise); X; stands for other demographic
and socio-economic covariates of households’ participation decision in the environmental
work. The parameter ‘f;’, which is our main parameter of interest, captures the effect of food
incentives on the willingness to participate in our hypothetical government afforestation
program. S,captures the effect of other covariates while a, capturesvillagelevel fixed effects.
g;captures other unobserved factors that may contribute to heterogeneity in households’

decision to participate in the afforestation program.

We first estimate equation (1) to identify the crowding-out effect of food incentive by
constructing a binary indicator food incentive{0, 1} for both income-based and lottery-based
selections. We then estimate equation (1) to identify the effect of increasing the share of food
incentive recipients by constructing a categorical indicator food incentive{0,1, 2,3, 4},
corresponding to no food incentive and 20-100% share of food incentive recipients, for both
income-based and lottery-based selections. We estimate linear probability and probit models

for equation (1) since our dependent variable is a binary participation decision.

4. Results
Table 3 below presents estimation results on the effect of introducing food incentives on
individual’s willingness to contribute labor to an afforestation program. Columns (1)—(4) and
(5)-(8) present estimation results when the food incentive involves income-based and lottery-
based selections, respectively. In columns (1) and (5), we present a basic model with only the
incentive variable. In columns (2) and (6), we add socio-demographic controls while in
columns (3) and (7), we include village level fixed effects. Finally, in columns (4) and (8) we
present estimation results limiting the observations to cases without incentive and an incentive

with 20% share of recipients.

The results clearly indicate that individuals are less likely to participate in afforestation
programs when food incentives are introduced. This is in line with previous literature (cited
above) that shows that incentives sometimes crowd-out pro-social behavior. For instance,
Frey and Oberholzer-Gee (1997) find that the percentage of respondents who agreed to accept
a nuclear waste repository significantly dropped when compensation was offered as compared
to a condition without compensation. Similarly, in a field experiment conducted in Tanzania,
Kerr et al. (2012) find that low payment for natural resource conservation results in a lower

participation rate than no payment at all suggesting crowding-out effects.

10



Table 3: OLS estimates on the effect of food incentive on contribution level

Income-based selection

Lottery-based selection

1) ) ®) (4) () (6) (@) (8)
Food -0.271***  -0.280*** - -0.327***  -0.144*** -0.145*** -0.145*** -
incentive?® 0.280*** 0.190***
(0.011) (0.0112) (0.0112) (0.018) (0.010) (0.010) (0.010) (0.016)
Probit: -0.373***  -0.384*** - -0.325***  -0.194*** -0.193*** -0.200*** -
Marginal (0.023) (0.025) 0.384*** (0.017) (0.019) (0.019) (0.020)  0.196***
effects (0.025) (.017)
Age -0.003*** - -0.000 -0.002***  -0.001** -0.001
0.002***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Religion 0.126*** 0.042 0.031 0.106*** -0.019 0.005
(0.021) (0.046) (0.058) (0.019) (0.033) (0.051)
Married 0.002 0.018 0.002 -0.017 -0.025 -0.022
(0.035) (0.035) (0.051) (0.026) (0.026) (0.042)
Household 0.007* 0.006 0.005 0.008** 0.008** 0.006
size
(0.004) (0.004) (0.006) (0.003) (0.003) (0.005)
Gender -0.072** -0.065* -0.049 -0.029 -0.012 -0.001
(0.035) (0.034) (0.048) (0.028) (0.028) (0.043)
Education -0.008*** - -0.006* -0.001 0.000 -0.000
0.007***
(0.002) (0.003) (0.003) (0.002) (0.002) (0.003)
Network 0.030* 0.040** 0.042* 0.052***  (0.057***  (0.057***
(0.016) (0.017) (0.023) (0.014) (0.014) (0.022)
Risk 0.006** 0.004* -0.001 0.000 -0.000 -0.003
(0.002) (0.002) (0.003) (0.002) (0.002) (0.003)
Land -0.001 0.000 -0.002 0.000 -0.000 0.001
(0.002) (0.002) (0.003) (0.002) (0.002) (0.002)
Livestock -0.008***  -0.006** -0.003 -0.008***  -0.011*** -
0.008***
(0.002) (0.002) (0.003) (0.002) (0.002) (0.003)
Ln(income) -0.030*** - -0.017* -0.023***  -0.021***  -0.013
0.024***
(0.006) (0.006) (0.009) (0.005) (0.005) (0.008)
Model farmer 0.025* 0.016 0.013 0.009 0.009 0.003
(0.014) (0.014) (0.019) (0.0112) (0.0112) (0.017)
Village fixed No No Yes Yes No No Yes Yes
effect
Constant 0.957***  1.301*** 1.315*** 1.166*** 0.957*** 1.166*** 1.215*** 1.103***
(0.007) (0.070) (0.090) (0.125) (0.007) (0.064) (0.082) (0.122)
R-squared 0.021 0.100 0.150 0.227 0.025 0.053 0.100 0.128
Number of 4089 3964 3964 1586 4090 3965 3965 1586

observations

Note; Standard errors are in parentheses. Clustering standard errors at household level doesn’t change the results.
®Food incentive is a binary indicator constructed from the 5 different choices (0 if no food incentive, 1 if there is
food incentive irrespective of the share of recipients) except for columns (4) and (8) in which the food incentive
is constructed from 2 choices (0 if no food incentive, 1 if the food incentive is 20%). * p< 0.10, ** p< 0.05, ***

p< 0.01.

They further find that group payments made through village authorities decrease participation

rate in Mexico. Alpizar et al. (2017) find that excluding individuals from monetary incentives

decreases pro-social behavior among the excluded ones. Chervier et al. (2017) find that

payments made to local communities emphasize money-related values and increase the

11



likelihood of breaking conversation rule in a study that compares payment for environmental
services (PES) participants and non-participants in Cambodia. In this regard, Rode et al.
(2015) present an extensive review on crowding-out effects and potential channels of extrinsic
incentives in general and payment for environmental services in particular. However, in line
with our model prediction, the crowding-out effect decreases when the food incentive
involves lottery-based selection (28 percentage points in the income-based selection vs 15
percentage point in the lottery-based selection). This result supports previous studies (e.g.,
Gneezy et al., 2011; Rode et al., 2015) that argue that the effectiveness of extrinsic incentives

may depend on their design.

In Table 4 below we present estimation results by treating the food incentive variable as
categorical instead of a binary variable. As in Table 3 above, we estimate our model with and
without socio-demographic variables and village-level fixed effects. The estimated coefficient
suggests that food incentive decreases participation rate. The magnitude of the effect of food
incentive decreases when the share of recipients increases. This is in line with what we
observed in Table 1. Individuals are more likely to participate in the proposed afforestation
program when the share of food incentive recipients increases (see also Table Al in the

appendix).

Table 4 results also suggest that the potential channel for the crowding-out effect is more
likely pro-social signaling. That is, incentives crowd-out the willingness to participate in the
program because they negatively affect the signal of being pro-social/pro-environmental.
When the food incentive is introduced for the afforestation program, an observer might think
that the individual’s participation is motivated by the payment not by a concern for
environment, and hence signaling a higher valuation for money. However, when the
proportion of people selected for payment increases, this may decrease the negative signal
(higher valuation for money or poor and dependent) associated with participation. This may
then induce people who are concerned about pro-social signaling to participate in the

program.
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Table 4: OLS estimates on the effect of food incentive on contribution level with a categorical
food incentive variable

Income-based selection Lottery-based selection
1) ) ®) (4) (%) (6)
Share of food
incentive
recipients
20% -0.319*** -0.327%** -0.327%** -0.192%** -0.190*** -0.190***
(0.018) (0.018) (0.018) (0.016) (0.016) (0.016)
50% -0.302*** -0.311%** -0.311%** -0.175%** -0.175*** -0.175%**
(0.018) (0.018) (0.018) (0.016) (0.016) (0.016)
80% -0.272%** -0.280*** -0.280*** -0.141*** -0.140*** -0.140***
(0.018) (0.018) (0.017) (0.015) (0.015) (0.015)
100% -0.192%** -0.201*** -0.201*** -0.070*** -0.076*** -0.076***
(0.016) (0.016) (0.016) (0.013) (0.013) (0.013)
Age -0.003*** -0.002*** -0.002*** -0.001**
(0.001) (0.001) (0.001) (0.001)
Religion 0.126*** 0.042 0.106*** -0.019
(0.021) (0.045) (0.019) (0.032)
Married 0.002 0.018 -0.017 -0.025
(0.035) (0.035) (0.026) (0.026)
Household size 0.007* 0.006 0.008** 0.008**
(0.004) (0.004) (0.003) (0.003)
Gender -0.072** -0.065* -0.029 -0.012
(0.035) (0.034) (0.028) (0.028)
Education -0.008*** -0.007*** -0.001 0.000
(0.002) (0.002) (0.002) (0.002)
Network 0.030* 0.040** 0.052*** 0.057***
(0.016) (0.017) (0.014) (0.014)
Risk 0.006** 0.004* 0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Land -0.001 0.000 0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Livestock -0.008*** -0.006** -0.008*** -0.011***
(0.002) (0.002) (0.002) (0.002)
Ln(income) -0.030*** -0.024*** -0.023*** -0.021***
(0.006) (0.006) (0.005) (0.005)
Model farmer 0.025* 0.016 0.009 0.009
(0.014) (0.014) (0.0112) (0.0112)
Village fixed No No Yes No No Yes
effect
Constant 0.957*** 1.301*** 1.315%** 0.957*** 1.166*** 1.215%**
(0.007) (0.069) (0.090) (0.007) (0.064) (0.081)
R-squared 0.071 0.104 0.160 0.038 0.066 0.105
Number of 4089 3964 3964 4090 3965 3965

observations

Note; Standard errors are in parentheses. * p< 0.10, ** p< 0.05, *** p< 0.01.

In Table 5 below, we present heterogeneous effects. The interaction term between income and
food incentive is negative and significant. This shows that the crowding-out effect is driven
by individuals with a higher income which is consistent with the idea of stigmatizing selected

food incentive recipients for being poor and dependent.
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Table 5: OLS estimates on the effect of food incentive on contribution level with incentive-income
interactions

Income-based selection Lottery-based selection
@) &) ®) 4)
Food incentive? 0.045 0.045 0.082 0.082
(0.098) (0.097) (0.092) (0.093)
Age -0.003*** -0.002*** -0.002*** -0.001**
(0.001) (0.001) (0.001) (0.001)
Religion 0.126*** 0.042 0.106*** -0.019
(0.021) (0.046) (0.019) (0.033)
Married 0.002 0.018 -0.017 -0.025
(0.034) (0.035) (0.026) (0.026)
Household size 0.007* 0.006 0.008** 0.008**
(0.004) (0.004) (0.003) (0.003)
Gender -0.072** -0.065* -0.029 -0.012
(0.035) (0.034) (0.028) (0.028)
Education -0.008*** -0.007*** -0.001 0.000
(0.002) (0.003) (0.002) (0.002)
Network 0.030* 0.040** 0.052*** 0.057***
(0.016) (0.017) (0.014) (0.014)
Risk 0.006** 0.004* 0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Land -0.001 0.000 0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Livestock -0.008*** -0.006** -0.008*** -0.011***
(0.002) (0.002) (0.002) (0.002)
Ln(income) -0.002 0.004 -0.004 -0.002
(0.008) (0.009) (0.008) (0.009)
Model farmer 0.025* 0.016 0.009 0.009
(0.014) (0.014) (0.0112) (0.011)
Ln(income)*food -0.035*** -0.035*** -0.024** -0.024**
incentive
(0.010) (0.010) (0.010) (0.010)
Village fixed effect No Yes No Yes
Constant 1.041*** 1.055*** 0.984*** 1.033***
(0.090) (0.207) (0.085) (0.099)
R-squared 0.096 0.151 0.054 0.094
Number of observations 3964 3964 3965 3965

Note; Standard errors are in parentheses. ®Food incentive is a binary indicator constructed from the 5 different
choices (0 if no food incentive, 1 if there is food incentive irrespective of the share of recipients). * p< 0.10, **
p< 0.05, *** p< 0.01.

Moreover, looking to into the interaction term between previous pro-social
participation/donation and food incentive implies that the crowding-out results are largely
driven by people who normally participate in pro-social activities in their local communities
and those who donate money to help others.
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Table 6: OLS estimates on the effect of food incentive on contribution level with incentive-pro-social

activity interactions

Income-based selection

Lottery-based selection

1) (2) 3) 4
Food incentive® -0.194*** -0.275*** -0.096*** -0.140***
(0.022) (0.011) (0.019) (0.010)
Age -0.002*** -0.002*** -0.001** -0.001**
(0.001) (0.001) (0.001) (0.001)
Religion 0.046 0.043 -0.017 -0.018
(0.046) (0.046) (0.033) (0.033)
Married 0.029 0.019 -0.019 -0.024
(0.035) (0.035) (0.026) (0.025)
Household size 0.007* 0.006 0.009** 0.009**
(0.004) (0.004) (0.003) (0.003)
Gender -0.065* -0.067** -0.013 -0.017
(0.035) (0.034) (0.028) (0.028)
Pro-social 0.027 0.012
(0.020) (0.018)
Pro-social*food incentive -0.113*** -0.065***
(0.025) (0.022)
Donation 0.0001** 0.0001**
(0.000) (0.000)
Donation*food incentive -0.0002*** -0.0002***
(0.000) (0.000)
Education -0.007*** -0.007*** 0.000 0.000
(0.003) (0.003) (0.002) (0.002)
Network 0.051*** 0.039** 0.064*** 0.056***
(0.017) (0.017) (0.014) (0.014)
Risk 0.004* 0.004* -0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Land 0.001 0.000 0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
Livestock -0.006** -0.006** -0.010*** -0.011***
(0.002) (0.002) (0.002) (0.002)
Ln(income) -0.024*** -0.024*** -0.021*** -0.022***
(0.006) (0.006) (0.005) (0.005)
Model farmer 0.022 0.017 0.013 0.011
(0.014) (0.014) (0.011) (0.011)
Village fixed effect Yes Yes Yes Yes
Constant 1.269*** 1.313*** 1.190*** 1.216***
(0.091) (0.090) (0.082) (0.081)
R-squared 0.155 0.150 0.096 0.094
Number of observations 3964 3964 3965 3965

Note; Standard errors are in parentheses. ®Food incentive is a binary indicator constructed from the 5 different
choices (0 if no food incentive, 1 if there is food incentive irrespective of the share of recipients). * p< 0.10, **
p< 0.05, *** p< 0.01.

We believe that the results in Table 4-6 indicate that pro-social signaling is the likely channel.
We look into other potential channels, but we did not find evidence to support these
alternative explanations. First, the results may be driven by crowding-out of intrinsic
motivation (Frey, 1997). However, the increase in participation rate with an increase in the

share of food incentive recipients makes crowding-out of intrinsic motivation less likely to be
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the channel. If the crowding-out effect was due to participants perception that the government
is controlling them, as in the intrinsic motivation hypothesis, we would less likely see a
change in participation rate irrespective of the share of food incentive recipients and type of
selection. Second, the results could also reflect individuals’ strategic reaction, i.e., individuals
decide not to participate in the program after observing the percentage of individuals who will
be selected for food incentive and realize that they will not be selected given their income
status, particularly in the income-based selection. This implies that when the share of
participants that will receive food incentive increases, we should be able to see an increase in
participation among individuals in the relevant income distribution. For instance, when the
share of recipients increases from 20 percent to 50 percent, we should see a positive reaction
by individuals who are in the lower income distribution (20-50 percent). However, we do not
see such reaction as reported in Table 7 below. We created 4 dummy variables representing 4
quantiles of income distribution (based on respondents annual income) corresponding to the 4
food incentive scenarios (shares of recipients). As we can see from the interaction terms
between the share of recipients and income distribution dummies, we do not find any
significant effect, if there is, it is negative. This suggests that the increase in participation rate
due to the increase in share of food incentive recipients is not driven by some kind of
individual’s strategic reaction. We also ask our respondents to indicate their relative wealth
status, which we use to construct alternative wealth quantiles. The interaction effects using
this new wealth status indicator confirm our results in Table 7 below (see Appendix Table
A2).

Table 7: OLS estimates on the effect of food incentive on contribution level with incentive-income
guantile interactions

Income-based selection Lottery-based selection
1) (2 3 @
Share of recipients
No food incentive
20% -0.319*** -0.319*** -0.192*** -0.192***
(0.020) (0.018) (0.017) (0.015)
50% -0.298*** -0.298*** -0.178*** -0.178***
(0.023) (0.018) (0.019) (0.016)
80% -0.256*** -0.256*** -0.138*** -0.138***
(0.023) (0.018) (0.019) (0.015)
100% -0.196*** -0.196*** -0.063*** -0.063***
(0.022) (0.016) (0.018) (0.012)
Age -0.002*** -0.002** -0.001** -0.001
(0.001) (0.001) (0.001) (0.001)
Religion 0.042 0.042 -0.031 -0.031
(0.043) (0.074) (0.037) (0.052)
Married 0.016 0.016 -0.043 -0.043
(0.037) (0.065) (0.032) (0.046)
Household size 0.007 0.007 0.009** 0.009
(0.004) (0.007) (0.004) (0.006)
Gender -0.056 -0.056 0.019 0.019
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(0.039) (0.058) (0.033) (0.052)

Literacy -0.016 -0.016 -0.014 -0.014
(0.016) (0.027) (0.014) (0.024)
Education -0.006** -0.006 -0.000 -0.000
(0.003) (0.005) (0.002) (0.004)
Network 0.051*** 0.051* 0.054*** 0.054**
(0.016) (0.028) (0.014) (0.025)
Risk 0.002 0.002 -0.001 -0.001
(0.002) (0.004) (0.002) (0.004)
Land 0.000 0.000 0.000 0.000
(0.002) (0.004) (0.002) (0.003)
Livestock -0.007*** -0.007* -0.012*** -0.012***
(0.002) (0.004) (0.002) (0.004)

Income distribution
First quantile (bottom 20%) - - - -
Second quantile -0.045** -0.045 0.043** 0.043

(0.021) (0.032) (0.018) (0.029)
Third quantile -0.049** -0.049 0.033* 0.033
(0.021) (0.034) (0.018) (0.031)
Fourth quantile (top 20%) -0.084*** -0.084** -0.019 -0.019
(0.024) (0.042) (0.020) (0.038)
Model farmer 0.023* 0.023 0.026** 0.026
(0.014) (0.024) (0.012) (0.021)

Interaction between income
distribution and share of food
incentive recipients

Second quantile*50% -0.014 -0.014 0.010 0.010
(0.035) (0.020) (0.030) (0.017)
Third quantile 80% -0.052 -0.052%** -0.009 -0.009
(0.035) (0.019) (0.030) (0.016)
Fourth quantile*100% 0.021 0.021 -0.035 -0.035*
(0.040) (0.030) (0.034) (0.021)
Village fixed effect Yes Yes Yes Yes
Cluster standard errors® No Yes No Yes
Constant 1.129%** 1.129%** 0.998*** 0.998***
(0.076) (0.137) (0.065) (0.125)
R-squared 0.157 0.157 0.112 0.112
Number of observations 4089 4089 4090 4090

Note; Standard errors are in parentheses. *standard errors are clustered at household level. * p< 0.10, ** p< 0.05, *** p< 0.01.

5. Conclusion and policy implications

Food-work-programs aimed at both development and environmental aspects by smoothing
consumption of individuals during shocks (e.g., drought) and helping asset accusation,
thereby reducing pressure on natural resources and rehabilitation of the environment using
community labor. However, such programs may have unintended consequences, crowding-
out pro-environmental behavior and undermine collective action. The World Food Program
(WFP), which has been instrumental in funding food-for-work programs in Ethiopia, suggest
that the program may have unintended consequences for the environment in its evaluation
(WFP, 2007). In this paper, we run a choice experiment among Ethiopian farmers eliciting
preferences in a hypothetical afforestation program that mimics the Ethiopian food-for-work
program. We find that individuals are less likely to participate in the program when food

incentives are introduced and the crowding-out effect is weaker in a lottery-based selection of
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participants than an income-based selection. Moreover, individuals are more likely to
participate in the program when the proportion of people selected for payment increases. Our
results suggest that the potential mechanism for the crowding-out effects may be pro-social

signaling.

These findings have several important implications for the country to realize its
environmental ambitious objectives. First, if there is a well-functioning pre-existing voluntary
work, one should avoid supplementing this with food-for-work program because of the risk of
crowding-out. Instead, one can focus on infrastructure and other resource areas that are
neglected by the voluntary work. In fact, WFP, it its evaluation of Ethiopian food-for-work
program, suggest that the program should target other public works instead of environmental
projects (WFP, 2007). Second, if it is unavoidable, our results imply that this should be done
in a design that mitigates crowding-out. For instance, a lottery-based selection of participants
may mitigate the crowding-out effects of the food incentive. However, this may contradict
with development goals of food-for-work program. So, the quest here is to find selection
criteria that do not stigmatize participants, but are correlated with income. Third, the
implications of our results are also applicable to other environmental programs, such as
payment for environmental services (PES) and reducing emissions from deforestation and
forest degradation (REDD+). For instance, it is sometimes difficult to pay every member of a
village community to protect the forest. In such situations, focusing on ‘stigma-free’ selection
criteria or on a program in which everyone participates, but randomly selected villagers get

payment, may be a viable option in terms of mitigating crowding-out effects.

Finally, we speculate that extrinsic incentives may have far-reaching environmental
consequences by encouraging community-level moral hazard, lowering quality of the
environmental work, and spillover effects. Instances of opportunistic behavior have been
recorded in the Ethiopian food-for-work program where reported stone terraces constructed to
halt soil erosion built during the day are knocked down at night in order to keep the program
(Salisbury, 1992; Elliesen, 2002; Barrett, 2006). This may also have negative spillover effects
on environmental protection and punishing free-riders by reducing peer pressure on
individuals involved in deforestation. For instance, Tesfaye (2003) reported that community
members developed the sense of ‘if I do not cut the tree, others will’ due to the prevalent
weak social pressure. We believe that re-designing the food-for-work program as well as

further institutional reforms that aim at encouraging community members’ own motivation
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and collective action (Shiferaw and Holden, 1999; Mazengia and Mowo, 2012; Rustagi et al.,

2010) may be a away forward for sustainable management of natural resources.
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Appendix

Table Al: OLS estimates on the effect of the proportion of individual selected for food incentive on

contribution level

Income-based selection

Lottery-based selection

1) ) Q) (4) (©) (6)
Share of recipients? 0.041*** 0.041*** 0.041*** 0.040*** 0.038*** 0.038***
(0.007) (0.007) (0.007) (0.006) (0.006) (0.006)
Probit: Marginal 0.041*** 0.041*** 0.041*** 0.041*** 0.041*** 0.040***
effects (0.007) (0.007) (0.007) (0.006) (0.006) (0.006)
Age -0.004*** -0.003*** -0.002*** -0.002**
(0.001) (0.001) (0.001) (0.001)
Religion 0.162*** 0.054 0.138*** -0.023
(0.026) (0.057) (0.023) (0.040)
Married -0.007 0.014 -0.030 -0.040
(0.042) (0.042) (0.030) (0.030)
Household size 0.009** 0.008 0.010*** 0.011**
(0.005) (0.005) (0.004) (0.004)
Gender -0.087** -0.074* -0.033 -0.009
(0.043) (0.040) (0.034) (0.033)
Education -0.010*** -0.010*** -0.002 -0.000
(0.003) (0.003) (0.002) (0.003)
Network 0.032* 0.044** 0.060*** 0.066***
(0.019) (0.020) (0.017) (0.017)
Risk 0.008*** 0.007** 0.002 0.001
(0.003) (0.003) (0.002) (0.002)
Land -0.001 0.000 0.000 -0.000
(0.002) (0.003) (0.002) (0.002)
Livestock -0.010*** -0.007** -0.010*** -0.013***
(0.003) (0.003) (0.002) (0.002)
Ln(income) -0.036*** -0.028*** -0.028*** -0.025***
(0.007) (0.007) (0.006) (0.006)
Model farmer 0.025 0.015 0.005 0.007
(0.017) (0.017) (0.014) (0.014)
Village fixed effect No No Yes No No Yes
Constant 0.583*** 1.002%** 1.011%** 0.713*** 0.975*** 1.027%**
(0.020) (0.085) (0.109) (0.017) (0.078) (0.098)
R-squared 0.010 0.052 0.127 0.013 0.049 0.102
Number of 3271 3171 3171 3272 3172 3172

observations

Note; Standard errors are in parentheses. * The share of recipients is a variable that ranges from 1 to 4
corresponding to the share of food recipients (20-100%). * p< 0.10, ** p< 0.05, *** p< 0.01.
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Table A2: OLS estimates on the effect of food incentive on contribution level with incentive-wealth quantile

interactions

Income-based selection

Lottery-based selection

(1) (2) (3) 4)
Share of recipients
No food incentive - - - -
20% -0.319*** -0.319*** -0.192%*** -0.192***
(0.018) (0.018) (0.016) (0.016)
50% -0.282*** -0.282*** -0.167*** -0.167***
(0.028) (0.028) (0.026) (0.025)
80% -0.271*** -0.271*** -0.138*** -0.138***
(0.019) (0.019) (0.016) (0.016)
100% -0.187*** -0.187*** -0.065*** -0.065***
(0.017) (0.017) (0.013) (0.013)
Age -0.003*** -0.002*** -0.002*** -0.001**
(0.001) (0.001) (0.001) (0.001)
Religion 0.122%** 0.039 0.107*** -0.024
(0.020) (0.044) (0.018) (0.032)
Married 0.002 0.019 -0.030 -0.037
(0.035) (0.035) (0.025) (0.025)
Household size 0.007* 0.006 0.007** 0.010***
(0.004) (0.004) (0.003) (0.003)
Gender -0.069* -0.059* -0.005 0.012
(0.036) (0.035) (0.030) (0.029)
Education -0.009*** -0.008*** -0.003 -0.001
(0.002) (0.002) (0.002) (0.002)
Network 0.034** 0.041** 0.045*** 0.053***
(0.016) (0.016) (0.014) (0.014)
Risk 0.004* 0.003 -0.001 -0.002
(0.002) (0.002) (0.002) (0.002)
Land -0.001 -0.000 0.001 0.001
(0.002) (0.002) (0.002) (0.002)
Livestock -0.008*** -0.007*** -0.008*** -0.012***
(0.002) (0.002) (0.002) (0.002)
Income distribution
First quantile (bottom 20%) - - - -
Second quantile -0.092%** -0.067*** 0.017 0.038**
(0.020) (0.021) (0.019) (0.019)
Third quantile -0.103*** -0.085*** -0.008 0.015
(0.026) (0.026) (0.023) (0.023)
Fourth quantile (top 20%) -0.110*** -0.081*** -0.064** -0.036
(0.029) (0.028) (0.027) (0.027)
Model farmer 0.032** 0.023* 0.026** 0.025**
(0.014) (0.014) (0.011) (0.011)
Interaction between income
distribution and share of food
incentive recipients
Second quantile*50% -0.033 -0.033 -0.012 -0.012
(0.036) (0.035) (0.032) (0.031)
Third quantile*80% -0.004 -0.004 -0.018 -0.018
(0.049) (0.049) (0.042) (0.041)
Fourth quantile*100% -0.038 -0.038 -0.038 -0.038
(0.054) (0.050) (0.048) (0.047)
Village fixed effect No Yes No Yes
Constant 1.117%** 1.154%** 0.943*** 0.993***
(0.057) (0.077) (0.052) (0.067)
R-squared 0.101 0.157 0.068 0.111
Number of observations 4089 4089 4090 4090

Note; Standard errors are in parentheses. * p< 0.10, ** p< 0.05, *** p< 0.01.
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