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We evaluated the impacts of the Ethiopian Productive Safety Net Program (PSNP) on rural households'
holdings of livestock and forest assets/trees. We found no indication that participation in PSNP induces
households to disinvest in livestock or trees. In fact, households that participated in the program increased
the number of trees planted, but there was no increase in their livestock holdings. We found no strong
evidence that the PSNP protects livestock in times of shock. Shocks appear to lead households to disinvest in
livestock, but not in trees. Our results suggest that there is increased forestry activity as a result of PSNP, and
that improved credit access encourages households to increase their livestock holdings.
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1. Introduction

There is an international perception that food aid to food-insecure
households in poor developing countries is associated with a depen-
dency syndrome. It is argued that food aid may change the behavior of
its recipients by making them dependent on it and thus less active in
their economic and social activities (Little, 2008). Unfortunately, few
rigorous empirical studies look at the effects of food aid or safety net
programs on the behavior of households, particularly if they influence
how much households invest and what they invest in.

We studied the Productive Safety Net Program (PSNP) in Ethiopia,
the largest social protection program in sub-Saharan Africa outside of
South Africa, to see how it has affected households' investment and
disinvestment in productive assets. While there have been some
attempts to evaluate the PSNP, to our knowledge the only systematic
attempt at evaluating the PSNP was made by Gilligan et al. (2008).
However, they only had access to recall data on the variables studied,
making any firm conclusions problematic. In our paper, however, we
used panel data that were collected both before the PSNP started and
about two years after it started. This paper also contributes to the
existing literature by exploring some of the underlying mechanisms of
the relationship between safety net programs and investment in assets.

The PSNP is a public program through which food-insecure people
are employed in public work for five days a month during the
agricultural slack season. This is intended to enable households to
smooth consumption so that theywill not need to sell productive assets
in order to overcome food shortages. The publicwork is also intended to
create valuable public goods; moreover, by reducing seasonal liquidity
constraints, it is intended to stimulate investments as well.

However, there is a risk that the program discourages private
investments, which are central to future production opportunities. If
more labor is allocated to public programs, then less labor is available
for on-farm production and investments. There is also concern that
if assets are themselves used as buffers or as a way to spread risk,
introducing a public safety net may reduce the demand for asset
holdings and lead to reduced on-farm investment.

Hence, in addition to studying the effect of the PSNP on holdings of
productive assets, in the form of livestock and trees, we investigated
whether these assets are themselves used as informal safety nets.3
of the potential role of livestock as a buffer, see, e.g., Rosenzweig
for a discussion of a similar role for forest products, see, e.g.,
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We studied both ex ante risk behavior, by examining whether risk
aversion determines investments in assets, and ex post risk behavior,
by examining whether assets are sold in times of temporary shocks.
We also explored whether the potential role of productive assets as a
safety net was affected by the introduction of a public safety net.

This paper is structured as follows. The background section
discusses previous experiences with food-for-work programs, in
Ethiopia and elsewhere, and describes the PSNP. Section 3 provides a
theoretical discussion of some of the possible problems involved.
Section 4 presents the data and econometric specifications, Section 5
presents the results, and Section 6 concludes the paper.
2. Background

In Ethiopia, food insecurity has long been a widespread problem.4

Over 80% of Ethiopia's 80 million people live in rural areas and are
heavily dependent on rain-fed agriculture; this makes them extreme-
ly vulnerable to changes in weather conditions. Over the last four
decades, there have been a number of severe famines due to droughts
in Ethiopia. Even in years with normal rainfall, food shortages and
hunger are recurrent problems for millions of people. More recently,
this problem has been exacerbated by increases in food prices.

Emergency food aid is provided from abroad every year; during the
past two decades, Ethiopia has been the largest recipient of food aid in
Africa and one of the largest recipients in the world (Little, 2008).
However, this does not address the problem of food insecurity in
Ethiopia, as there is no security for the individual recipient and no
possibility of using this aid in planning for the future. For the individual
beneficiary, food aid has been characterized by uncertainty, poor
timing, and insufficient assistance. In 2005, to combat the persistent
problem of food insecurity and to move away from the previous
system of annual emergency appeals, the Ethiopian government and a
consortiumof donors launched a new social protection program called
the Productive Safety Net Program (PSNP). With an annual budget of
nearly US$500 million, the PSNP is a huge program, reaching more
than 7 million Ethiopians (Gilligan et al. 2008).

The PSNP has two components: public works and direct support.
Public works are used to mitigate the impacts of climatic and food
insecurity risks on chronically food-insecure farmers by providing
employment to “able-bodied” laborers. It is the core component of the
safety net program and creates a labor market for unskilled labor,
primarily by involving them in labor-intensive, community-based
activities. Direct support is aminor component and delivers assistance
tomembers of the community who cannot participate in public works
but need help.

Rural labor markets in Ethiopia are thin, and jobs are not readily
available when needed. The wage rate for public works can therefore
be set at slightly below the market wage in order to attract only the
chronically food-insecure, able-bodied household members. Wages
are paid in cash or in kind, depending on specific circumstances;
however, the stated intention when the program was introduced was
that in kind payments would gradually be phased out in favor of cash
payments, in order to encourage the development of rural monetary
economies. Most of the public works are undertaken during the dry
season, which is also a slack season, because farmers are expected to
return to their usual labor-intensive private agricultural activities
during the main rainy season.

The PSNP is one of several components of the Ethiopian govern-
ment's Food Security Program. The other components are subsidies
for voluntary resettlement and a package of programs jointly called
Other Food Security Programs (OFSP). OFSP includes a wide range of
activities that differ by regions, but the main element is a package of
4 The description of PSNP in this section is largely based on MoARD (2004, 2006).
loans for agricultural and non-agricultural activities. The federal plan
is that 30% of the PSNP beneficiaries should also be covered by OFSP.
During the 2006–2007 season, 70% of OFSP funds were slated for
household credit packages (Slater et al., 2006). The anticipated effect
of this set of programs is that, since households will no longer need to
sell off assets as a result of income shocks, their productive assets will
increase over time. With the help of the PSNP and other programs,
these food-insecure households are expected to graduate from their
chronic situation in five years.

Safety net activities are integrated with wereda5 development
plans to ensure that quality assets are built within the (necessary)
budget allocated. These activities include public works, on-farm
improvements, educational incentives, and environmental protection
measures such as tree planting on public land and soil/water con-
servation measures. Safety net resources should be flexible enough to
offer a wide range of activities that fit the food security plan of the
wereda and also ensure timely and efficient use of these resources.

The selection of beneficiaries for both the public works and direct
support components of the safety net program uses a mix of admin-
istrative criteria and community input. Three issues that determine
eligibility are a household's chronic history of food need, level of the
food gap or unmet need, and household labor available for work.
Communities select beneficiaries in collaboration with the lowest
government administrative units, the kebeles. It is expected that
combining the community and the local administration makes
targeting more cost-effective and minimizes errors.

Previous studies from Ethiopia have indicated that, although food-
for-work programs have been crucial for saving poor rural households
in times of food shortages, they may have negative impacts on agri-
cultural intensification (Barrett et al., 2004), short-term soil conser-
vation measures (Gebremedhin and Swinton, 2003), informal risk
sharing (Dercon andKrishnan, 2004), and growthof livestock holdings
(Gilligan and Hoddinott, 2007). The latter study concluded that the
slower growth rate in livestock holdings among participants may be
due to reduced demand for precautionary savings. This assumes
that livestock are used as an income buffer and are sold to cope with
temporary shortfalls in income. However, results from empirical
studies of the role of livestock as an income buffer have been mixed
(see Fafchamps et al., 1998; McPeak, 2004; Rosenzweig and Wolpin,
1993; Udry, 1995).

Gilligan et al. (2008), when studying the PSNP, found that the
definition of participation was important for the results. If all partici-
pants were included in the analysis, the overall effect was negligible
compared to non-participants; if only households who received more
than 90 Birr per household member and year from the program were
included, thereweremeasurable positive effects on several indicators of
food intake; finally, if only households who participated both in the
PSNP and in the OFSP were included, the findings indicated positive
impacts on food intake and on income diversification, but slower asset
growth, than for the control group. However, they considered only the
average net effect from the beginning of the period considered in their
survey to the end. While this is valuable information, it does not say
anything about how successful the safety net is in protecting assets in
times of temporary income shocks, even though this is one of the main
goals of the program.

Early assessments indicate that PSNP does reach the intended
households. In a household survey reported in Sharp et al. (2006),
beneficiaries and non-beneficiaries were asked why they thought
they were included or excluded from the PSNP. The beneficiaries most
frequently reported that relative poverty was the main reason they
had been included in the program. Similar results were found among
5 A wereda (or woreda) is an administrative district of local government in Ethiopia.
Weredas, which are made up of kebeles, sub-districts or neighborhood associations,
are typically in their turn collected together into zones.
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non-beneficiaries, whomost frequently reported that themain reason
for their exclusion was that they were less poor than the beneficiaries.
Other variables repeatedly mentioned as important were food access,
farming assets (landholdings and livestock), and off-farm income.
Very few in either group indicated other criteria, such as contacts in
the community or whether they had complained about inclusion or
not, as decisive for program participation. Both this and other studies
have found that all households who have been selected for PSNP have
in fact enrolled in it, suggesting that participation is viewed as highly
attractive by rural households in the targeted areas.

Devereux et al. (2006) found that public works participants were
significantly poorer than non-participants; they owned fewer pro-
ductive assets, had less access to land, and had lower incomes. Direct
support recipients were, in turn, significantly poorer than the public
works participants. This study also found that participating house-
holds were more likely than non-participants to have experienced an
improvement in wellbeing in the past year, and that cash payments
were used for a far wider range of purposes than food payments were.
Despite this greater flexibility of cash payments, however, the
intended phasing out of food payments in favor of cash payments
has not taken place. Cash payments have not kept pace with food
prices, and as a result many PSNP participants who started out
working for cash have since switched to working for food (Devereux
and Guenther, 2007).
3. Theory

There has long been concern that food-for-work programs may
reduce investment in productive assets. One obvious reason is that the
labor used in the food-for-work program will tend to crowd out labor
use in other activities, such as on-farm investment. Another possible
reason is that food for work may reduce the need for precautionary
savings.

Deaton (1989, 1991), Rosenzweig and Binswanger (1993), and
other authors have developed a theoretical framework for the role of
asset holdings under income uncertainty. They showed that, in the
absence of functioning credit markets, households that are sufficiently
risk averse will save for the future in order to smooth consumption,
even if they have high discount rates. The exact composition of the
asset portfolio will depend on the relative yield and riskiness of
different assets and the risk aversion of the individual household. For a
household with high discount rates, however, reduced uncertainty in
future income (through, for example, the existence of a predictable
food-for-work program) will lead to increased consumption now at
the expense of investment in assets.

In developing countries, savings by agricultural households
frequently takes the form of productive assets that are also used on
the farm, such as livestock. This means that for the individual farmer
(who usually has a high discount rate, but is also liquidity
constrained) livestock has a dual role — as a buffer for consumption
smoothing and as an income generator. From the policy maker's
perspective, however, the fact that livestock is a productive asset
makes livestock holdings an important target of government policy to
improve agricultural output. The fact that these holdings are depleted
in times of negative income shocks is cause for serious concern.

Similarly, Delacote (2007) showed that when tree production is
seen as having relatively low profitability and low risk compared to
agricultural production, risk-averse households will plant trees to
smooth consumption. However, if risk in agriculture is reduced, forest
cover will be reduced because the need for consumption smoothing
provided by the trees is less. This means that – to the extent that forest
cover also creates positive externalities from reduced soil erosion or
improved water flows, for example – reduced risk for the individual
farmer will lead to a reduction in the positive externality generated by
the forest cover.
Generally speaking, this implies that policies that aim to improve
income security for agricultural householdsmay have unintended side
effects on their investment behavior. On one hand, policy makers are
interested in livestock and forest investment because they have posi-
tive impacts on long-termproductivity. On the other hand, households
without access to credit or insurance markets, and with high discount
rates, invest in these assets partly as precautionary measures rather
than for the sake of increased productivity. Consequently, they may
very well disinvest in these assets if income security improves.
Whether this happens in practice and, if so,what assets are affected the
most, depends on the perceived riskiness and yield of the assets. It also
depends on the risk aversion of the households involved, as well as
their discount rates; thus, these variables need to be considered in any
attempt to understand households' responses to programs that lead to
improved income security.

4. Data and econometric specification

4.1. Data

Most of the data used were from a set of panel data collected in
2002, 2005, and 2007 through collaborative research projects of Addis
Ababa University, the University of Gothenburg, and the World Bank.
The dataset contains information on the number of trees and livestock
holdings per household, shocks, and on household characteristics
including households' subjective discount rates and measures of risk
aversion. The data come from 14 sites in the East Gojam and South
Wollo zones of the Amhara region of Ethiopia. However, we only used
the data from South Wollo because the sites in East Gojam were not
covered by the PSNP and many of the agricultural characteristics
of the two zones are different, making East Gojam unsuitable as a
comparison region. The sites were selected to ensure variation in
vegetation cover and agro-ecology, while the households from each
site were selected at random.

The panel data were supplemented with data from a separate
PSNP household survey conducted by the University of Gothenburg,
Umeå University, and the Ethiopian Development Research Institute
from April to June 2008. In the PSNP survey the households from the
previous sample were asked about whether they had participated in
the PSNP or other food-for-work programs during the years 2005,
2006 and 2007; they were also asked a few questions about their
perceptions of the program. The data from this survey were used to
distinguish between those who had participated in PSNP in the time
after the program was introduced, those who had participated in
other food-for-work programs, and those who had not participated in
any such program; all other data used in the analysis were from the
panel data set described above.

A few comments about the available data are in order. Descriptive
statistics are presented in Table 1 (definitions of the variables are
provided in the Appendix A). The tropical livestock unit (TLU), where
1 TLU is equivalent to 250kg of livestock, was used as a relatively close
proxy measure of the livestock capital available to the household. We
measured tree holdings by the number of trees that households grew.
Since we did not have measures of the age or volume of the trees, we
did not consider this as a proxy for the volume or value of trees.
However, it can be seen as a measure of the land area devoted to trees
as opposed to other crops. We may also note from Table 1 that
compared with participants, non-participants had more livestock and
more trees as well as more farm- and non-farm income which
indicates that, as may be expected from the criteria used for selection
of program participants, non-participants were poorer in terms of
these measures. We may also note that the most educated member of
the household had on average better education for non-participants
compared with participants. A larger percentage of non-participants
(70%) also had access to credit compared with participants (55%). In
terms of household labor, non-participants on average had more



Table 1
Descriptive statistics for non-participants and participants, respectively.

Variable Non-participants Participants

Obs. Mean Std. dev. Obs. Mean Std. dev.

Change in livestock holdings 404 −0.16 1.85 157 0.24 2.68
Change in tree holdings 404 52.68 526.09 157 112.09 406.59
Shock dummy 404 0.57 0.50 157 0.46 0.50
Interaction participation*shock dummy 404 0 0 157 0.46 0.50
Risk aversion 392 0.50 1.08 153 0.30 0.75
Interaction participation*risk aversion 392 0 0 153 0.30 0.75
Change in max education of household member 404 −0.06 2.85 157 0.52 2.67
Change in family size 404 −1.13 1.69 157 −0.83 1.66
Change in land size 403 −0.18 1.16 157 −0.17 1.00
Change in access to credit dummy 404 0.02 0.58 157 0.25 0.64
Change in remittance dummy 404 0.05 0.49 157 0.03 0.47
Change in other food-for-work dummy 400 −0.13 0.38 157 −0.06 0.24
Discount rate 401 1.26 0.89 154 1.15 0.85
Maximum education of household member 404 5.99 3.52 157 5.53 2.97
Education of head of household 404 1.29 2.78 157 1.40 2.59
Age of head of household 400 52.65 16.15 149 48.93 12.65
Number of male adults in household 404 1.75 1.09 157 1.48 0.89
Number of female adults in household 404 1.52 0.82 157 1.61 0,80
Family size 404 6.48 2.40 157 6.11 1.99
Land size 403 0.96 1.18 157 1.04 0.99
Corrugated roof dummy 404 0.54 0.50 157 0.34 0.48
”Gave loan” dummy 404 0.10 0.30 157 0.06 0.23
Access to credit dummy 404 0.70 0.46 157 0.55 0.50
Remittance dummy 404 0.14 0.35 157 0.14 0.35
Other food-for-work dummy 404 0.16 0.36 157 0.06 0.24
Livestock holdings 404 3.44 2.42 157 2.73 1.78
Tree holdings 404 155.46 340.18 157 119.40 209.64
Farm income 404 2276.51 1763.11 157 1880.46 1223.26
Non-farm income 404 325.95 887.15 157 195.74 543.25
Kete kebele dummy 404 0.31 0.46 157 0.12 0.33
Godguadit kebele dummy 404 0.17 0.37 157 0.10 0.30
Amba Mariam kebele dummy 404 0.09 0.29 157 0.30 0.46
Addis Mender kebele dummy 404 0.15 0.36 157 0.03 0.18
Chorisa kebele dummy 404 0.17 0.38 157 0.08 0.28
Yamed kebele dummy 404 0.10 0.30 157 0.36 0.48

The information on whether people participated in PSNP and/or other food-for-work programs came from the separate household survey carried out in 2008; all other data were
from the panel data set described in the text.
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family size and more adult males but less female adults. The data
also show that while the same proportion of households received
remittances, a larger percentage of non-participants had access to
other food for work programs compared with participants.

Wemeasured risk aversion using the constant partial risk aversion
(CPRA) coefficient calculated from series of risk-preference questions.
In both surveys, farmers were asked to choose between two
hypothetical plots, where one had higher average payoff but also
higher variability in the outcomes. Depending on their choice of plot,
they were then offered a choice between this plot and an even riskier
but higher-yielding option (if they chose the riskier plot), and an even
less risky plot if they chose the less risky option. This procedure was
continued through three to four rounds of questions, depending on
the choices made. Farmer's choices of scenarios were then used to
infer their risk preferences; the procedure used to compute the CPRA
coefficients were similar to those used in Wik et al. (2004).6

Subjective discount rates were based on open-ended questions to
households; a sum (equivalent to approximately 20% of an average
monthly income of a casual worker) was suggested, and they were
then asked the lowest amount, to be paid out in twelve months' time,
which would be preferable to receiving the initially suggested sum.
The data also included time-preference experiments from which
discount rates could be computed (see Yesuf (2004) for details on the
6 The procedure used to determine risk-aversion measures was based on Binswanger
(1980, 1981), as well as Yesuf (2004) and Wik et al. (2004). The procedure used in the
Ethiopian survey is described in more detail in Yesuf (2004).
experimental setup, and Pender (1996) for the original experiment on
which these experimentswere based). However, therewere a number
of missing values in these data, partly due to inconsistent responses.
We therefore used data from the open-ended questions about
households' discount rates. The subjective discount rates are high
(the averages for the two groups are 126% and 115%, respectively) but
are consistent both with real time preference experiments carried out
among someof the same farmers by Yesuf (2004), aswell aswith other
studies of subjective discount rates among poor, credit constrained
rural households (see e.g. Holden et al., 1998).

The rest of the variables used in the analysis can be divided into five
categories: program participation, household background variables,
economic indicators, shocks, and kebeles. Two different programswere
considered, PSNP and other food-for-work programs. Household
background variables include family composition (age of head, number
of male and female adults), and education (maximum years of
education of a household member and education of household head).
Economic indicators include income from farm and non-farm activities,
asset holdings (trees, livestock, and land holdings), remittances, and
credit access. Due to the difficulty of exactly measuring economic status
using indicators, such as income, two other indicators of wealth were
included: a dummy variable for whether the household's home had a
corrugated iron roof, and a dummy variable for whether the household
had given a loan. To measure shocks, we used a dummy variable that
indicates whether the household experienced any shock related to
weather (drought,flood, erosion, and frost), crop loss (pest, disease, and
theft), death or illness of a household member, or loss of livestock. The
data contains six different kebeles.
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Ethiopia recorded relatively high inflation throughout the survey
period, especially the latter part; the physical measurements used for
most of our variables are therefore likely to be preferable to monetary
measurements. The data also show that during our study period wood
prices have gone up relative to prices of other crops, whichmakes tree
planting more attractive (CSA, various years). The problem, however,
is that many households cannot afford to tie up land for several years
while the trees grow to mature size.

4.2. Econometric method

To study how participation in PSNP affects livestock and tree
holdings, we needed to address the potential problem of selection
bias. Selection bias stems from the fact that we cannot knowwhat the
outcome for a “treated” (i.e., participating) household will be if it does
not receive the treatment. If treatment is randomly assigned, the
outcome of untreated individuals serves as a good estimate of the
counterfactual. However, if households that are treated have char-
acteristics that differ from the ones that are not treated, comparison of
the outcome between the two groups will yield biased estimates.

Formally, the above reasoning can be summarized as follows. Our
main parameter of interest was the average treatment effect on the
treated, which is given by:

ATT = EðY1−Y0 jD = 1Þ = EðY1 jD = 1Þ−EðY0 jD = 1Þ ;

where Y1 is the treated outcome, Y0 is the untreated outcome, and
D indicates treatment status which is equal to 1 if the individual
receives treatment and 0 otherwise. The evaluation problem arises
from the fact that the untreated outcome for a treated individual,
EðY0 jD = 1Þ, can never be observed. Using the outcome for untreated
individuals as an estimate of the counterfactual outcome will gen-
erate bias equal to:

b = EðY0 jD = 1Þ−EðY0 jD = 0Þ :

If the selection is based on variables that are observable to the
analyst, the problem of selection bias can be solved by controlling for
these variables in a regression analysis or the propensity score
matching method. In the PSNP program, treatment is largely based on
asset and income variables that are observable both to the policy
makers and to the analyst; it was therefore straightforward to apply
regression analysis in this paper, as this allowed us to easily address
our primary study questions.7,8

As we assumed that selection is based on variables that are
observable to the analyst, it is important to control for variables that
govern eligibility to the program. In the PSNP implementation manual
and previous studies, the following variables are suggested: status of
assets, income from non-agricultural activities and alternative employ-
7 We also used propensity score matching for an exploratory analysis; however, the
method did not permit us to examine one of the main issues of interest, the impact of
shocks on livestock and tree holdings, and the results from propensity score matching
were highly sensitive both to the choice of matching method and to the choice of
variables used. We therefore focused on regression analysis in the paper.

8 An anonymous referee points out that even though selection to the program is
ostensibly based on observable characteristics there may still be unobservable
characteristics, such as assertiveness, that affect whether eligible houesholds are in
fact selected for the program or not. This is of course true in principle. However, we
wish to repeat that Sharp et al. (2006), surveying both participants and non-
participants, found that both groups pointed to official selection criteria as the
explanations for why they had, or had not, been selected, indicating that these criteria
were in fact decisive in determining participation. Moreover, the fact that everyone
who was selected for the program also enrolled in it suggests that people were keen to
participate, so that even diffident, unassertive households are likely to have pushed for
enrolment if they were eligible for it.
ment, and support from relatives or community. It is also important to
control for other variables that affect changes in asset holdings.

4.3. Regression analysis

In the regression equation, changes in livestock and tree holdings
were estimated as functions of variable levels at the beginning of the
program and of changes in explanatory variables since the beginning
of the program.

The general regression model to be estimated can be described as:

Δyt = f ðΔXt ;Xt−1; yt−1Þ ;

where y is tree/livestock holdings and X is the set of explanatory
variables. The variables of special interest in this study are PSNP, risk
aversion, income shocks, and the interaction effects of PSNP and risk
aversion and income shocks. In the analysis, 2007 is used as period t
and 2005 is used as period t−1.

The above specification gives rise to two potential problems. First,
there is a risk of simultaneity between changes in asset holdings and
both program participation and income variables. This will happen if
changes in asset holdings make program participation status to
change. Second, there is a risk that y2005 is endogenous in the equation.

To avoid the potential risk of simultaneity between asset holdings
and PSNP participation, we only used participation in 2005 as an
explanatory variable in the regression equation. This ensures that
program participation cannot be affected by later changes in asset
holdings. Becausemost of the households participated in all of the years,
the effect of this variable should be interpreted as the general effect of
program participation, and not only as the effect of participation in
period 2005. We employed the same strategy for the indicators of
income and economic status. To avoid the problem that the lagged
dependent variable, y2005, is endogenous in the equation, the variable
was instrumented with the level of the dependent variable in period
2002 and other explanatory variables in 2002. To test if the lagged
dependent variable is really endogenous in the equation, we used the
Durbin-Wu-Hausman (DWH) statistic. The test is based on the fact that
if the variable is exogenous, OLS (ordinary least squares) should yield
consistent estimates, and the only difference between OLS and 2SLS
(two stage least squares) estimates should be different standard errors.
If the results differ, it means that the presence of endogenous variables
makes OLS estimates inconsistent.

In both the livestock and the tree regression, the null hypothesis
that the lagged dependent variables are exogenous was rejected. For
an instrument to be valid, it is important that the variable should not
be included in the estimated equation in the first place. To test if the
instruments were correctly excluded from the estimated equation, we
used the Sargan (1958) test for over-identification. Under the null
hypothesis, the excluded instruments were uncorrelated with the
error term. In the livestock regression, correct exclusion of instru-
ments could not be rejected. However, in the tree equation, the test
indicated that this approach would be problematic because several of
the explanatory variables from 2002 appeared to be correlated with
the error term. We therefore used a simpler approach, where only the
number of trees in 2002 was used as an instrument for 2005.

5. Results

Table 2 presents results from the twomodels.9 Sargan tests indicated
that for the livestockmodel the excluded instrumentswere uncorrelated
9 Specifications without the “shock * participation” and without the “risk aversion *
participation” interaction variables were also tried, with very similar results for the
other variables. Full results are available from the authors upon request.



10 A referee points out that in principle, seedlings from the PSNP might also be kept
for planting on private land. However, as the number of trees planted is monitored,
and compared to the number of seedlings given out, this is probably not the main
explanation for the finding.

Table 2
Changes in livestock and tree holdings.

Variable Livestock Trees

Coeff. Std. err. P> t Coeff. Std. err. P> t

Livestock −0.173 0.078 0.027 13.013 12.902 0.313
Trees 0.108e−3 0.269e−3 0.687 −0.381 0.436 0.383
Participation 0.049 0.306 0.873 115.420 58.123 0.047
Shock −0.587 0.205 0.004 −22.122 43.959 0.615
Shock * participation 0.610 0.381 0.109 −92.395 77.260 0.232
Risk aversion −0.335e−2 0.104 0.974 −29.290 14.065 0.037
Risk aversion * participation −0.158 0.199 0.425 14.548 31.705 0.646
Δ maximum education 0.024 0.034 0.480 −8.808 7.444 0.237
Δ family size 0.092 0.063 0.144 −6.661 14.612 0.648
Δ land size 0.302 0.211 0.153 22.854 36.653 0.533
Δ credit 0.522 0.216 0.015 69.000 42.223 0.102
Δ remittance 0.402 0.218 0.065 130.067 54.520 0.017
Δ FFW −0.282 0.513 0.582 −115.041 80.417 0.153
Discount rate 0.023 0.120 0.849 −13.365 22.276 0.549
Maximum education household −0.029 0.035 0.407 −6.382 8.755 0.466
Education of household head 0.098 0.036 0.007 −9.410 8.248 0.254
Age head 0.494e−2 0.632e−2 0.434 1.196 1.414 0.397
Male adults −0.010 0.097 0.914 9.810 21.611 0.650
Female adults −0.156 0.122 0.201 −14.320 25.422 0.573
Family size 0.101 0.057 0.077 17.341 22.340 0.438
Land size 0.306 0.217 0.158 25.588 38.636 0.508
Corrugated roof 0.732e−2 0.193 0.970 58.522 36.515 0.109
Gave loan 0.698 0.336 0.037 212.602 119.113 0.074
Credit access 0.720 0.288 0.012 26.021 58.525 0.657
Remittance −0.238 0.342 0.486 139.078 77.294 0.072
Other FFW −0.437 0.564 0.440 −60.253 83.679 0.471
Farm income 0.126e−3 0.692e−4 0.069 −0.316e−2 0.020 0.876
Non-farm income 0.125e−3 0.118e−3 0.291 0.042 0.060 0.483
Godguadit 0.715 0.401 0.074 79.448 54.147 0.142
Amba Mariam 0.680 0.330 0.039 253.954 89.501 0.005
Addis Mender −0.075 0.386 0.847 12.916 101.696 0.899
Chorisa 0.273 0.361 0.448 128.126 89.857 0.154
Kete 0.900 0.336 0.007 74.225 65.006 0.254
Constant −0.823 0.539 0.126 −242.866 178.685 0.174
Centered R2 0.3131 0.2995

F(33,267)=2.31 F(33,489)=1.37

Livestock instrumented in the livestock model; lagged value of tree holdings instrumented, with robust standard errors, in the treemodel. The changes in livestock and tree holdings,
as well as all other measured changes, are from 2005 to 2007; all level measurements are for 2005. The dummy for Yamed kebele is dropped to avoid perfect collinearity.
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with the error term, and the DWH tests rejected the hypothesis of
exogeneity. Neither of these tests could be carried out for the treemodel,
where there was only one instrumental variable. Because the number of
trees was a count data variable, the error term will be heteroskedastic;
we therefore estimated a robust version of the tree model.

For the changes in livestock holdings, there was no statistically
significant impact of PSNP participation as such. Income shocks had a
negative impact on livestock holdings, supporting the buffer hypoth-
esis; the interaction variable between PSNP participation and income
shocks was positive and was almost identical to the income shock
variable in magnitude (but was not statistically significant). Access to
credit, which is one of the measures included in OFSP, had a positive
impact on livestock holdings; so did the education level of the
household head, as well as the level of farm income. Households that
gave loans or received remittances also had larger increases in
livestock holdings. On the other hand, we noted that, contrary to
expectations, the household's discount rate did not appear to matter
for the change in livestock holdings, and neither did risk aversion.

For changes in the number of trees on the household's land, many
of the estimated coefficients had the same signs as those for the
change in livestock holdings. However, tree holdings actually
increased more for PSNP participants than for non-participants, and
this difference was statistically significant. Income shocks had no
significant effect on the change in the number of trees on the farm.
The discount rate did not matter for tree holdings either. Risk aversion
did have an impact, but we noted that the sign suggested that trees
were not seen as a safer alternative than crops; tree holdings
increased less for the risk-averse households. PSNP participation did
not appear to affect the impact of risk aversion. Similar to the results
for livestock holdings, remittances and being a lender had positive
impacts on the change in tree holdings.
6. Conclusions

In this paper, we evaluated the impacts of the Ethiopian Productive
Safety Net Program on rural households' holdings of livestock and
forest assets/trees. We used panel data collected in three surveys
from 2002 to 2007. There are remaining potential problems, such as
possible selection issues. Still, compared to many similar studies, this
study is an improvement for several reasons, including the fact that
we had data on actual behavior both before and after the program
started.

We found no indication that participation in PSNP leads house-
holds to disinvest in livestock or trees; in fact, the number of trees
increased for households that participated in the program. It could be
the case that participation in PSNP (where tree planting and subse-
quent forest management work on public lands are usual activities)
leads to households becoming more skilled in forestry, and that they
switch to increased forest planting as a result.10 In the presence of
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some possible competition for labor between PSNP and private
activities, tree planting may also have been chosen because it tends to
be less labor intensive.

An alternative, perhapsmore plausible, interpretation is that while
recent increases in wood prices may have made tree planting more
profitable than crops, farmers may nonetheless be hesitant to plant
trees because they take several years to grow and the land is unavail-
able for crop farming in the meantime. If this is the case, having a
secure source of income from the PSNP while trees mature may well
encourage farmers to switch from annual crops to trees. This would
also explain the observed negative relationship between risk aversion
and the number of trees; any long-term planting decisions would also
be affected by uncertainty about future land tenure, making risk-
averse farmers more hesitant to make planting decisions when the
benefits are several years in coming.

We found no evidence that the PSNP protects livestock in times of
shock. Shocks appear to lead households to disinvest in livestock, but
not in trees. Conceivable explanations are that livestock is a more
liquid asset and that livestock may die due to shocks, such as bad
weather conditions. Another explanation can be that while house-
holds may harvest trees in times of shock, they may replant in
sufficient numbers so that the total number of trees does not change
much; replanting trees appears to be easier than reinvesting in
livestock. Given the uncertain weather conditions, the fact that most
of the households in our study areas mostly grow eucalyptus trees
(which are fast growing and drought resistant) may also have
contributed to this result.

PSNPhas only been inplace since 2005, and itmay be too early to say
what the longer-term impacts are. However, the official goal is to phase
it out in a fewyears' time. Looking at ourfindings, it appears that there is
no trend toward increased livestock holdings as a result of the program,
despite the fact that this is one of its goals. On the other hand, the
program does appear to encourage additional tree planting, whichmay
have become more profitable in recent years. Thus, the program does
seem to have raised the long-term income earning potential of the
households in the survey, althoughperhaps not in the intendedmanner.
Whether householdswill in fact be able to graduate fromtheprogramat
its scheduled end date in 2010 remains to be seen, but it does appear
that their incomes may be higher than before.

Our results suggest that increased forestry activity is taking place
as a result of PSNP, and that improved credit access (which is part of
OFSP, but not PSNP) leads to increases in livestock holdings. The first
of these impacts is somewhat unexpected; the second impact is
expected, but it is surprising that this factor appears to be more
important than the existence of the PSNP. To the extent that PSNP and
OFSP have lasting effects on household welfare, their effects appear to
be more complex and indirect than expected.
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Appendix A. Description of variables
Variable
 Description
Dependent variables*

Livestock
 Number of livestock owned in TLU

Trees
 Number of trees owned
Independent variables for household background characteristics*

Max educ hhld
 Maximum education of household member (in years)

Educ hhld head
 Education of household head (in years)

Age head
 Age of household head (in years)

Male adults
 Number of male adults in household

Female adults
 Number of female adults in household

Risk aversion
 Constant partial risk-aversion coefficient;

average from 2005 and 2007 surveys

Discount rate
 Discount rate (stated directly)

Family size
 Number of household members
Independent variables for economic indicators*

Land size
 Land size, in hectares

Corr roof dummy
 Household home has iron corrugated roof; proxy

for income/economic status (1 = yes; 0 otherwise).

Gave loan dummy
 Household gave loan to another household; proxy for

income/economic status (1 = yes; 0 otherwise).

Credit access
dummy
Household has access to credit when needed
(1 = yes; 0 otherwise).
Remittances
dummy
Household received remittance(s) (1 = yes; 0 otherwise).
Farm income
 Farm income, measured as income from farming, including
value of crops per year. measured in Birr per year
Non-farm income
 Non-farm income, measured as income from non-farm
activities per year, such as remittances and other
businesses measured in Birr per year
Independent variables for shock dummies*

Weather
 Household experienced any weather-related shock:

drought, flood, erosion, frost (1 = yes; 0 otherwise).

Pests, disease,
and theft
Household experienced any shock due to crop loss:
pest, disease, and theft (1 = yes; 0 otherwise).
Illness or death
 Household experienced any shock due to death or
illness of a person (1 = yes; 0 otherwise).
Livestock loss
 Household experienced any shock due to loss of
livestock (1 = yes; 0 otherwise).
Any shock
 Household experienced any of the above-mentioned
shocks; this is the shock variable actually used in the
analysis (1 = yes; 0 otherwise).
Independent variables for kebele dummies*

Kete
 Household lives in Kete kebele (1 = yes; 0 otherwise).

Godguadit
 Household lives in Godguadit kebele (1 = yes; 0 otherwise)

Amba Mariam
 Household lives in Amba Mariam kebele

(1 = yes; 0 otherwise)

Yamed
 Household lives in Yamed kebele (1 = yes; 0 otherwise)

Addis Mender
 Household lives in Addis Mender kebele

(1 = yes; 0 otherwise)

Chorisa
 Household lives in Chorisa kebele (1 = yes; 0 otherwise)
Independent variables for program participation dummies**

Participation
 Household participated in public work in the PSNP

during 2005 (1 = yes; 0 otherwise)

FFW (Food forwork)
 Household participated in any other food-for-work

program (1 = yes; 0 otherwise)
*The data is from the larger household survey.
**The data is from the PSNP survey.
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