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FOOD AID, FOOD PRICES, AND PRODUCER

DISINCENTIVES IN ETHIOPIA

GETAW TADESSE AND GERALD SHIVELY

Although the short-term aims of food aid are well conceived, strong concerns have been voiced regard-
ing the long-term impacts of such aid on incentives for agricultural producers in recipient countries.
This article examines the statistical link between food aid shipments and food prices in Ethiopia over
the period 1996–2006. Monthly data from three markets and three commodities are used to estimate
a system of seemingly unrelated regression models for food prices. Results indicate that previous year
food aid shipments reduce prices in all producer and consumer markets. These effects, however, ap-
pear to be limited to the set of internationally traded commodities that are domestically marketed.
A recursive regression procedure is used to identify the food aid threshold at which a negative aid
effect emerges. Food aid shipments that constitute less than 10% of domestic production appear to be
benign, but shipments above this level show signs of being disruptive to local markets. We use a simple
policy simulation to argue that production-sensitive targeting, e.g., conditioning food aid on local food
production, would help to circumvent disincentive effects.

Key words: Ethiopia, price analysis, food policy, food aid.

Food aid is widely regarded as a “necessary
evil”: necessary to avert hunger in places where
household food security has been compro-
mised, but evil because it is suspected of under-
mining incentives for local production, thereby
creating structural dependency on food aid.1
Nowhere is this dilemma more acute than in
Ethiopia, where food aid accounted for 9%
of the country’s cereal budget over the pe-
riod 1994–2006. Although this share is among
the highest in the world, in years with partic-
ularly poor harvests the proportion of food
aid in Ethiopia’s cereal budget has been even
larger—as much as 16% in 2003. Moreover,
this simple indicator of the importance of food
aid masks striking extremes: in food-deficit re-
gions of the country roughly three-quarters
of rural households receive food assistance
during drought years, providing more than
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1 See, for example, the 2004 comments of the Ugandan member
of the Food Trade and Nutrition coalition, as quoted by the Wemos
Foundation (2005).

one-third of their calorie consumption (Little
2006). In the most recent period (2004–2006),
Ethiopia’s levels of agricultural production ex-
ceeded its historic average. Nevertheless, aid
shipments remained substantial, at 4–7% of to-
tal consumption. This pattern underscores on-
going concerns regarding Ethiopia’s structural
dependence on food aid.2

The idea that food aid shipments might ex-
ert a pernicious effect on incentives for local
production remains controversial, in academic
and policy circles alike. At least since Schultz
(1960) many observers have argued that food
aid unambiguously undermines incentives for
domestic food production and that withdraw-
ing such aid will increase household welfare
in the long run by stimulating domestic pro-
duction (Gelan 2007). In contrast, those in a
second group, among them Abdulai, Barrett,
and Hoddinott (2005), Bezuneh, Deaton, and
Zuhair (2003), and Levinsohn and McMillan
(2005), argue that empirical support for the
hypothesis that food aid creates disincentives
for recipient country farmers is substantially
weakened once one accounts for the endo-
geneity of food aid to local production. To

2 Food aid can take the form of program, project, or emer-
gency/humanitarian assistance. For a discussion of these types of
aid and their uses, see Barrett (2001). Of the total amount of food
shipped to Ethiopia, emergency assistance accounts for the largest
share (65%), followed by program aid (23%), and development
assistance (12%).
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some extent these contradictory conclusions
emanate from differences in methods and as-
sumptions. However, nearly all studies share
one important premise, namely that interna-
tional food aid unconditionally depresses local
food prices and that the effect is almost always
harmful to producers. The main contribution
of this article is to provide a more nuanced
understanding of this stylized fact. In partic-
ular, we demonstrate empirically that, even in
an economy where markets are well integrated
and food aid effects are transmitted widely to
surplus and deficit regions, discernable disin-
centive effects may not extend beyond those
internationally traded commodities that are
domestically marketed. Moreover, producer
disincentives seem more likely to arise when
the proportion of food aid in total food supply
exceeds a critical threshold.

Several arguments inform our investiga-
tion. First, in Ethiopia, where the nontradable
staple “teff” is by far the major production and
consumption grain, the effect of food aid on
the price of teff (and subsequently on incen-
tives for its production) depends critically on
the degree to which imported food can sub-
stitute for teff in people’s diets (Webb, Von
Braun, and Yohannes 1992). Second, consid-
erations of spatial transmission and spillover
apply (Devereux 1988). For example, food aid
effects may be most pronounced in regions
that are affected by shortfall or in regions for
which local supply is intermittent and a “price
ripple” hypothesis may mandate the need for
food aid in periods of shortfall. Third, poten-
tial disincentive effects cannot be examined
outside the context of such domestic short-
falls and windfalls. Food aid is well known
to be inefficiently targeted (Clay, Molla, and
Habtewold 1999; Jayne, Strauss, Yamano, and
Molla 2001), and the weak correlation between
production levels and food aid imports may
influence the overall effect of food aid on lo-
cal prices. For example, where local produc-
tion is strongly influenced by natural shocks
but food aid is continuous across time, pro-
ducers may see food aid as a disincentive to
production. Additionally, while net sellers may
suffer from lower prices, lower prices result-
ing from food aid help net buyers (Levinsohn
and McMillan 2005), thereby averting famine
and maintaining demand in the long run. The
net effect, therefore, can depend on the mag-
nitude of food aid relative to domestic supply,
since this helps to determine the relative con-
tributions of aid to maintaining demand and
discouraging supply. A fourth factor at play is a
potential weakening of producer disincentives

if food aid is provided only to the poorest of the
poor. These individuals may not fully partici-
pate in the market either as buyers or sellers.
As a result, to the extent food aid targeting is
efficient and repackaging and reselling of food
aid is not widespread, the effect of food aid
on prices, as transmitted through the market
participation of the ultra-poor, may be small.3

Given these many empirical uncertainties,
it is unfortunate that little research investi-
gates the possible and actual effects of food aid
on local food prices. Most studies have been
conducted at either a household or a macro-
level. Tschirley, Donovan, and Weber (1996)
are among the few that examine market level
effects, assessing the impacts of program food
aid and emergency transfers on food prices
in Mozambique. One unfortunate shortcom-
ing of that study, however, is that the re-
searchers rely on data from a period in which
food prices were strongly influenced by the
government, so that market outcomes arising
from food aid shipments cannot be easily dis-
cerned. In addition, the authors employ sim-
ulations based on structural equations, which
may not accurately reflect market movements.
Actual markets are characterized by consid-
erable heterogeneity across commodities and
geographical locations, both of which can in-
troduce complexities that might be missed by a
simulation approach. Variability of conditions
and food aid shipment over time could also in-
troduce considerable heterogeneity in market
response.

To improve our understanding of the ef-
fects of food aid on local markets, in this ar-
ticle we seek to move the literature forward
in three ways. One, we provide comprehen-
sive empirical evidence on the price effects of
food aid for Ethiopia, looking across a range
of markets and commodities. Two, we identify
the level of food aid that begins to trigger a
price collapse and disincentive effect for pro-
ducers. And three, we demonstrate how pol-
icy makers could minimize disincentive effects
by conditioning food aid on levels of domes-
tic production. We introduce as our concep-
tual foundation a partial equilibrium model
of food aid introductions into a commodity
market. Our empirical approach relies on a
series of seemingly unrelated and recursive
regressions. Using monthly data from three
geographic markets and three commodities in
Ethiopia over the period 1994–2006, we find

3 Elliesen (2002) has estimated that approximately 30% of total
food aid distributed in Ethiopia is repackaged for sale in local
markets.
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a substantial negative food aid effect on lo-
cal food prices. Furthermore, we demonstrate
that, due to strong market integration, these
food aid effects are transmitted widely. The re-
sult, we argue, is that producers in surplus and
deficit regions are affected somewhat equally.
However, our evidence also suggests that the
measured disincentive effects do not extend to
nontradable commodities and are sensitive to
a threshold, reflecting the overall proportion
of food aid in the total cereal supply.

Framework

From the perspective of food producers in a re-
cipient country, food aid can impact local pro-
duction in three distinct ways: (a) by providing
a safety net for producer-consumers; (b) via an
overall development effect; and (c) by depress-
ing local prices. The safety net effect is bene-
ficial to producer-consumers: by making food
available to the poor during crises, food aid can
maintain productive capacity by reducing asset
liquidation that might otherwise occur in its
absence (Barrett 2001; Bezuneh and Deaton
1997). Similarly, food aid distributed as part of
development assistance, such as through food-
for-work (FFW) programs, can also help to
develop public goods, including those that im-
prove the long-run prospects for agricultural
production.4 In contrast, the adverse impact
of food aid on local production occurs primar-
ily by depressing prices and creating a “de-
pendency syndrome,” in which regular flows
of food aid over time, coupled with recurrent
production failures, cause food beneficiaries
to become reliant on food aid. Reduced mo-
tivation to self-provision means potential pro-
ducers, including those that might become net
sellers, tend to allocate fewer resources to pro-
duction and disregard strategies such as saving
during surplus periods (Elliesen 2002; Lentz,
Barrett, and Hoddinott 2005).

The net effect of food aid shipments on local
food prices, therefore, depends on the relative
importance of these three effects, as well as the
relative potential for storage of local grain and
imported food (Gabre-Madhin 2001).5 The

4 Clearly, however, ill-conceived FFW programs may distort the
labor market and crowd out private investment (Bezu and Holden
2008; Holden, Barrett, and Hagos 2006).

5 The best analysis of grain storage in Ethiopia remains the study
by Gabre-Madhin (2001), who documents Ethiopia’s relatively
weak storage infrastructure and the very low levels of capacity and
rates of utilization by private traders. For example, of the more
than 2,000 warehouses built by Ethiopia’s Agricultural Market-
ing Corporation prior to the 1990 market reforms, utilization rates
in 1992 were less than 50% and their overall value in providing

factors governing these effects include struc-
tural features of the food economy and the
policy environment, including the overall in-
tegration of markets, the degree to which im-
ported foods can be substituted for local foods,
and the relative efficiency with which aid is tar-
geted to beneficiaries in space and time. Ge-
ographically dispersed markets may respond
differently to food aid depending on their pro-
duction potential and susceptibility to produc-
tion shocks. Responses may also vary across
commodities depending on tradability and the
elasticity of substitution among domestic and
imported foods. In fact, it is likely that price
responses will differ in food-deficit and food-
surplus periods, irrespective of local market
characteristics.

To further tease out the conceptual linkages
between food aid and market prices, we use
a simple partial equilibrium model.6 Consider
a competitive market in which price is deter-
mined through the interplay of supply and de-
mand without government intervention. Let
Q represent domestic production, A represent
aid shipments, P represent the market-clearing
price, and Y represent income. The domestic
supply function for Q is expressed as follows:

S = f (P, R)(1)

where R is a vector of supply shifters such as
rainfall or the prices of inputs. Demand is

D = g(P, Y, A).(2)

We assume the quantity of food aid affects do-
mestic demand through substitution.

If the majority of food consumers and pro-
ducers are farm households who rely on own
production as well as market purchases, equa-
tions (1) and (2) can be seen as arising (al-
beit approximately) from the aggregation of
a series of nonseparable household models
(Fafchamps 2004; Singh, Squire, and Strauss
1986). The practical implication is that income
is endogenous to production. Price changes

a buffer stock during the study period appears to have been low.
Unfortunately, we lack sufficient data to incorporate storage in our
analysis. In the case of food aid, our view is that long-term stor-
age is minimal, as most landed food aid is targeted for immediate
distribution and consumption. In the case of domestic storage by
households, traders, and the government, we expect storage ef-
fects to be captured by our use of lagged prices. Accordingly, our
interpretation of this variable reflects this possibility.

6 Using a general equilibrium model, Gelan (2007) finds in a
simulation based on Ethiopian data that food aid has unambigu-
ous disincentive effects on domestic food production and that the
removal of food aid leads to a modest increase in food prices and
domestic food production.
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lead not only to income and substitution ef-
fects but also to a profit effect. As a result we
express the income function as

Y = h(P, A, E)(3)

where E represents the vector of prices asso-
ciated with other income sources such as wage
employment and nonagricultural enterprises.
We totally differentiate equations (1)–(3) and
express the results in terms of the product of
changes. These are as follows:

(1′) dlnS = �1dnlP + �2dnlR

(2′) dlnD = �1dlnP + �2dlnY + �3dlnA

(3′) dlnY = �1dlnP + �2dlnA + �3dlnE

where �1 > 0, �2 > 0 are supply elastici-
ties with respect to price and rainfall; �1 < 0,
�2 > 0, and �3 < 0 are demand elasticities with
respect to price, income, and food aid; and �1 >
0, �2 > 0, and � 3 > 0 are income elasticities with
respect to the food price, food aid, and other
income sources.

Equilibrium in this market is maintained
when the rate of growth in total demand is
equal to the proportional rates of growth in
domestic and international food supplies:

dlnD = (1 − �)dlnS + �dlnA(4)

where � is the share of food aid in total con-
sumption. The equilibrium price is a function
of food aid and other factors. Using the above
equations and an equilibrium condition, we
can solve for the relationship between rates
of change in food aid and rates of change
in the equilibrium price (see Tadesse and
Shively, 2009):

∂ P ′

∂ A′ = �2�2 − � + �3

(1 − �)�1 − �1 − �2�1
.(5)

Equation (5) indicates that the sign of a food
aid effect, if any, is indeterminate unless addi-
tional restrictions are placed on the model. A
useful intuition regarding equation (5) comes
from interpreting the denominator of the right-
hand side as the long-term effect of food aid on
the local price and the numerator as the short-
term effect of food aid on the local price.7 In

7 This interpretation reflects the fact that the numerator is de-
rived by differentiating each equation in the system (1–4) with
respect to food aid, which approximates the immediate effect of
food aid on price. The denominator is derived by differentiating the

the short-term, food aid affects the market in
three ways: through income, share, and substi-
tution effects. The income effect, �2�1, shifts
demand upward and unambiguously increases
price. The share effect implies that, as the rate
of change in food aid increases by one unit,
the rate of change in total supply changes by
the amount �. As a result, the supply curve
shifts upward, subsequently reducing the equi-
librium price. The substitution effect, �3, is
negative if the commodity is a close substitute
for the imported food. In sum, the total effect
of a food aid shipment depends on the magni-
tudes of these combined effects. Since the in-
come effect is likely to be relatively small in a
food aid setting, one might reasonably expect
an overall negative short-term impact. If the
commodity is not a close substitute, however,
then food aid will have either a positive or neg-
ligible effect on price changes. The long-term
effect is observable if the market adjusts for
food aid shocks after some time. If the local
price responds to food aid, then demand, sup-
ply, and income can potentially change.8 The
consumption effect is always negative, and the
supply and income effects are positive. Thus,
a price reduction leads to an increase in con-
sumption and a decrease in production and
income.

The net overall effect (combining short-run
and long-run impacts) depends on a number of
factors. Given an empirically plausible range of
values for the elasticities, the effect appears to
hinge on the magnitude of the share of food
aid on the total food supply. A close investiga-
tion of equation (5) indicates that the food aid
share has a nonlinear effect on the marginal
impacts of food aid on food prices. With small
food aid shares, the marginal effect of food aid
shipments could be positive, while with rela-
tively larger shares, the marginal effect of food
aid shipments could be negative. The exact out-
come at a place and time, of course, is an em-
pirical matter.9

system with respect to price, following the entry of food aid to the
market. Our view is that when food aid enters the local market, it
first affects market demand leading to a price change. Subsequent
to this, any change in price influences supply, generating a second-
round of price effects. The former is a short-term change driven by
the demand side. The latter is a longer-term effect from the supply
side.

8 The income effect arises from producer-consumers (see
Sadoulet and de Janvry 1995).

9 For example, evaluating equation (5) using plausible elasticity
values of �1 =−0.7, �2 = 0.8, �3 =−0.7 and �1 = �2 = �3 = 1.0 leads
one to conclude that prices will be largely unchanged when food
aid is either a small or a very large proportion of overall supply.
With a low food aid share, local demand dominates any external
addition to supply. With a high food aid share, external supplies
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Table 1. Regression Results for Food Aid Effects on Food Prices, by Region and Commodity

Addis Wald
Regressors Markos Dessie Ababa Test (� 2)

Maize
At 4.29∗∗ (2.14) 6.16∗∗∗ (2.79) 2.8∗ (1.89)
At−1 −3.45∗ (1.84) −4.70∗∗ (2.31) −2.37∗ (1.69)
R2 0.80 0.68 0.83 7.67∗

D-W 1.99 (0.01) 2.04 (0.02) 2.03 (0.02)
Wheat

At 4.40∗∗ (2.00) 1.54 (0.71) 1.92 (1.20)
At−1 −5.08∗∗ (2.39) −3.99∗ (1.86) −4.47∗∗∗ (2.83) 13.32∗∗∗

R2 0.83 0.80 0.88
D-W 2.12 (0.06) 2.068 (0.03) 2.14 (0.07)

Teff
At 2.47 (1.28) 1.84 (0.91) 0.27 (0.16)
At−1 −3.81∗∗ (2.01) −2.52 (1.28) −2.17 (1.26) 5.4
R2 0.84 0.77 0.78
D-W 2.05 (0.03) 1.97 (0.02) 2.03 (0.02)

Wald test (� 2) 9.20∗∗ 7.73∗ 8.83∗∗

Note: Absolute z-values presented in parentheses. Other regressors included in the models include lagged prices, rainfall, population, and monthly dummies.
To simplify presentation, coefficient estimates are not presented here but are available in Tadesse and Shively (2009). The numbers in parentheses following the
Durbin-Watson d-statistics are first-order autocorrelation coefficients estimated using the Durbin-Watson method. The Wald tests are for the null hypothesis
that the effect of food aid is zero across markets or commodities under examination. D-W = Durbin-Watson. Single, double, and triple asterisks represent
statistical significance at the 10%, 5%, and 1% levels.

Econometric Strategy

We begin our empirical analysis by focusing
on a reduced form of equation (4), which we
estimate using seemingly unrelated regression
(SUR) for three commodities and three mar-
kets. SUR is chosen in order to control for the
contemporaneous correlation of unobserved
shocks across commodities and markets. This
approach allows shocks to be idiosyncratic or
covariate among markets.

The vector representation of our SUR sys-
tem is as follows:

Pt = �o + Pt−k� + At−i � + �Xt + εt(6)

where P denotes an n × 1 vector of prices,
n = c × m; c is the number of commodities; m is
the number of markets; � is an n × k matrix of
autoregression coefficients for the prices of j =
1, 2, 3, . . . , c commodities; k is the lag length; A
is an n × q matrix of food aid for i = 0, . . . , q
commodities; and Xt is a time-indexed vector
of exogenous demand and supply shifters such
as population, rainfall, and seasonal dummies.

dominate local supply and the structure of the market changes
markedly. At intermediate shares, however, as the share of food
aid increases the marginal effect of that share on the price changes
from positive to negative and the magnitude of the marginal effect
rises.

The n × 1 vector εt is a vector generalization
of white noise, that is,

E(εt ) = 0 and

E(εt ε� ) =
{

Ω for t = �

0 otherwise
.

(7)

Our major interest rests with the signs, mag-
nitudes, and statistical significance of the ele-
ments of �, an n × q matrix consisting of the
marginal impacts of food aid on contempora-
neous prices.

Consistent and efficient estimates of the
parameters of equation (6) are obtained us-
ing iterated feasible generalized least squares
(IFGLS), which is equivalent to maximum
likelihood estimation. Efficiency in IFGLS re-
quires stationarity and the absence of uncor-
rected autocorrelation. We test for unit roots
in observed prices using a series of Dickey-
Fuller tests. Reassuringly, we find seven out
of nine real price series to pass a stationarity
test,10 and the Durbin-Watson d-test reveals
that, except for two equations, no autocorrela-
tion is implied (see table 1). The two remaining

10 For the two remaining series, wheat in Addis and teff in Markos,
test results are weak.
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equations display small (below 0.1) negative
autocorrelation.11

To examine the importance of the magni-
tude of the food aid share, we use a recur-
sive regression procedure, along the lines Tsay
(1989, 1991) suggests in order to maintain lin-
earity in the model while checking for nonlin-
ear response to a change in a variable’s level.
In essence the standard SUR is extended by
recursively estimating many separate SURs,
which differ only with respect to the set of ob-
servations included, based on the size of the
food aid share. We apply the procedure in the
context of a system of regressions, estimating
the system of equations at each step. The data
are sorted in ascending order based on the food
aid share, which serves as a threshold. We then
sweep across the available observations, esti-
mating equation (6) repeatedly for a window
of fixed width. The width of the window refers
to the number of observations included in each
run. We start with the lower 50% of the sam-
ple and proceed by dropping one observation
from the sample at the lower limit and adding
one observation to the sample from the upper
limit, continuing until all observations are ex-
hausted. We collect and compare estimates of
marginal effects and standard errors to exam-
ine the statistical importance of the assumed
threshold. In this way we assemble a picture of
the relative importance of the food aid share
in dampening local prices.

Data and Study Area

Our empirical work is based on a data set as-
sembled for current purposes. We choose three
spatially separated markets to measure food
aid effects across regions with different pro-
duction potentials. The three markets are Ad-
dis Ababa, Debre-Markos (hereafter referred
to as Markos), and Dessie. These represent the
central market, a food-surplus region and a
food-deficit region, respectively. Markos is lo-
cated in the northwest of the country and is
a major supplier of staple grains to the cen-
tral market and food-deficit regions. Dessie,
located to the northeast of Addis Ababa, is a
drought-prone area that is a regular recipient
of food aid.

11 The negative autocorrelation in price dynamics is unexpected
and may be caused by data interpolation rather than systematic
association of disturbances over time. As Gujarati (2003) argues,
whenever the autocorrelation coefficient is very small and the
problem is not caused by systematic error, the inefficiency loss
of autocorrelation may be minor.

To capture substitution effects, if any, among
crops, we include three major cereals: teff,
wheat, and maize. These commodities vary in
terms of tradability/marketability and substi-
tutability to imported food aid. Teff is a non-
traded indigenous crop; imported cereals are
widely considered to be a poor substitute for
teff, and vice versa.12 Wheat and maize, in con-
trast, are close substitutes and tend to serve as
staples of the poor, who are likely to be tar-
geted for food aid disbursements. Wheat and
maize are widely marketed domestically.

We employ four main sets of variables in
the estimations: prices, food aid, rainfall, and
population. Monthly retail prices, measured
in Ethiopian Birr (ETB) per kilogram come
from the Ethiopian Central Statistical Agency
(CSA) monthly retail price reports (June 1996
to December 2006).13 Nominal prices are de-
flated using the CSA national consumer price
index. We include in each regression two
lagged own prices for each commodity at each
market.14 We do not include prices for other
commodities or markets so that the regressions
allow for possible contemporaneous transmis-
sion of a food aid effect across markets and
commodities.

Our measure of food aid is based on annual
World Food Program (WFP) food aid ship-
ments, as reported by the FAO. This serves as a
proxy for annual food aid supply to local mar-
kets. This series covers the period 1994 to 2004.
In addition, we include data for 2005 and 2006
shipments from the WFP annual bulletin re-
ports at Addis Ababa. Imported food aid dif-
fers in kind. We include the quantity of cereals
imported to the country in metric tons of grain
and flour combined. The regressions include
annual per capita food aid for the current year,
At, and the immediately prior year, At−1. We
do not divide this measure by the number of
months. Lagged food aid is included to capture
the possible role of storage as well as resid-
ual effects and institutional and unintentional
delays in food distribution to beneficiaries. In
many cases, food aid shipments are delayed in
distribution and therefore may have gradual or
delayed impacts on the market. Since food aid

12 As a reviewer points out, whether teff and imported cereals
serve as substitutes and to what degree they might serve as sub-
stitutes during periods of shortfall are important issues that may
help to define the periods in which food aid is necessary and has
merit. We are not aware of empirical estimates of period-specific
elasticities of substitution between teff and other grains, but this
seems like a promising avenue for researchers.

13 In 2006, US$1 = 8.69 ETB.
14 The lag length is determined based on the Akaike’s information

criterion (AIC).



948 November 2009 Amer. J. Agr. Econ.

data are reported at the national level, the food
aid variables are constant across commodities
and markets at each time step. Although we
acknowledge that it would be preferable to
employ monthly indicators of food aid ship-
ments in our analysis, necessary data that could
be used to construct such a series are not
available. Admittedly, the use of annual food
aid measures and monthly food prices raises
the possibility that our regressions could be
contaminated by the attempt to correlate a
late-year food aid shipment with food prices
realized in prior months. While such a sce-
nario cannot be ruled out, it is important to
recognize that about 80% of WFP food aid
enters Ethiopia via the Djibouti port, from
whence it is transported and distributed to
warehouses in Ethiopia. The current capac-
ity of the WFP supply chain is approximately
90,000 metric tons per month, which has been
estimated to equal eighteen days of total han-
dling capacity at the port (Heigh and Du-
moulin 2008). This suggests that it is extremely
unlikely that our measures of annual ship-
ments could be dominated by late-year ar-
rivals, since the maximum amount of food aid
that could be received and distributed in a
single month is slightly less than two months’
worth of landed shipments. Instead, we believe
the annual food aid shipment is likely to be a
reasonable proxy for the monthly values occur-
ring in any given year. However, to minimize
any potential unobserved effect of endogene-
ity bias in our model, we include binary month
indicators in our regression dummy variables.
If food aid shipments follow regular monthly
patterns, this approach should be an adequate
correction, although we acknowledge that this
treatment would be insufficient to preclude en-
dogeneity in the case of specific idiosyncratic
monthly anomalies in food aid shipments.

We include monthly rainfall (in mm) at
each market as a regressor to control for do-
mestic production shocks. These data come
from the National Meterological Agency of
Ethiopia. We include both the contemporane-
ous monthly total rainfall of the current year
and that of the previous year. Rainfall realiza-
tions are specific to markets but uniform across
commodities within a market. We generally ex-
pect to find a negative relationship between
rainfall and prices.

Finally, we include the annual population, in
thousands, to capture demand-side shocks, if
any. The data comes from the Ethiopian CSA.
Current population is used in all regression
equations. Under normal circumstances, one

would expect a positive correlation between
population size and price.

It is important to reiterate that, because
prices are observed monthly but food aid is ob-
served only annually, we expect the presence of
unobserved month-specific heterogeneity that
may not be captured by our food aid vari-
able. Depending on the nature of this month-
specific heterogeneity, either the explanatory
variables will be correlated with the error
term, the monthly error terms will be serially
correlated across years, or both. This prob-
lem is analogous to that which arises in a
panel data setting; here months represent in-
dividual units and years represent time steps.
An immediate solution is to include month
dummies to control for any unobserved het-
erogeneity (Wooldridge 2002). We therefore
include eleven month-specific dummy vari-
ables in each regression. In the interest of
space, however, the estimated coefficients for
these variables are suppressed from the re-
ported regression results.

Endogeneity of contemporaneous food aid
to current prices and the previous-period rain-
fall could be suspected in the models speci-
fied above. If food aid is endogenous to price
formation, food aid will be correlated with
the error term in our regressions and produce
parameters that are inconsistent and ineffi-
cient. This endogeneity could emanate from
two sources. The first is if food aid shipments
are motivated by price hikes rather than pro-
duction failures. Given the historical behav-
ior of aid agencies and the government, we
believe this is highly unlikely for Ethiopia.15

The second is if food aid and food prices are
linked through causal correlations with a com-
mon factor, such as production failure. This
seems more likely since, for example, a decline
in supply could be expected to trigger both
a rise in prices and a food aid response. The
natural statistical response is to include supply
side factors in our price equation. Accordingly,
by including rainfall as a regressor we expect
any remaining endogeneity of food aid with lo-
cal prices to be extremely weak. As evidence
of the soundness of our approach, we rely on
a Hausman test, which recommends that we
confidently reject the hypothesis of endogene-
ity. We recognize, of course, that food aid and

15 All records and experiences in Ethiopia suggest that, histori-
cally, imports of free food aid have occurred in response to supply
crises rather than price hikes. The exception is a series of ongoing
imports that began in late 2006, which have been justified as famine
relief in response to steep price rises. This episode is not included
in our data set.
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Table 2. Descriptive Statistics for Prices, Food Aid, and Rainfall in Ethiopia, 1996–2006

Variable Mean Standard Deviation Min Max

Maize price at Markos 992.90 251.21 447.15 1765.87
Maize price at Dessie 1195.26 217.26 741.53 1700.20
Maize price at Addis 1187.25 199.51 727.08 1610.32
Wheat price at Markos 1316.41 304.51 635.59 2032.14
Wheat price at Dessie 1853.18 280.61 1120.20 2616.91
Wheat price at Addis 1860.00 262.29 1296.10 2392.09
Teff price at Markos 1733.72 287.93 1145.28 2620.19
Teff price at Dessie 2132.34 245.39 1633.09 2885.21
Teff price at Addis 2630.13 217.78 2258.86 3077.62
Food aid 10.54 5.35 2.13 18.88
Food aid as proportion of total 0.08 0.05 0.01 0.15
Rainfall at Markos 116.20 113.97 0.00 365.20
Rainfall at Dessie 86.48 102.50 0.00 480.20
Rainfall at Addis 89.99 93.79 0.00 346.30

rainfall may be correlated. However, our view
is that this correlation reflects not endogeneity,
but rather collinearity. As a result, one could
possibly fault the parameter estimates as be-
ing less efficient than one might desire, but
we believe they are consistent and robust,
nevertheless.

Results and Discussion

Table 2 presents descriptive statistics for prices
and explanatory variables including food aid
shipments. Prices at Markos are much lower,
on average, than at other markets, as shown
in figure 1. This pattern reinforces our choice
of Markos as a producer market. Moreover,
the coefficient of variation indicates prices are
more volatile in Markos than in consumer mar-
kets. The per capita amount of imported free
food ranges from 2 to 19 kg per year over the
sample period, with the largest amounts oc-
curring in the drought years 2000 and 2003.
On average, an Ethiopian receives 10 kg of ce-
reals every year. This accounts for 8% of the
sector’s total supply, on average. As expected,
monthly rainfall is highly variable and the co-
efficient of variation exceeds 100% at Dessie
and Addis Ababa. The highest maximum rain-
fall is recorded at Dessie, but this area also
has the least even rainfall distribution, which
points to vagaries in production potential. This
underscores our choice of Dessie as a deficit
market.

As the data in figure 2 illustrate, we ob-
serve a loose correlation between production
and food aid during the sample period. Do-
mestic production oscillates between 100 and
160 kg per person. Of the three major famines

during the sample period, which occurred in
1999, 2000, and 2003, the 2000 food deficit
was characterized by low production and low
prices, suggesting the possibility of a recession-
ary food crisis. We also observe that, despite
the severe food deficit in 2003, the food aid
shipment was actually highest in 2002. An op-
timistic view is that this may indicate an im-
provement in early warning responses to food
shortages. Regardless of the explanation, this
pattern further motivates us to focus on the
previous-period food aid shipment as our mea-
sure of food aid supply to local markets, rather
than relying solely on the contemporaneous
food aid shipment.

Price Effects Across Regions
and Commodities

Nine regressions representing three commodi-
ties and three markets were estimated simulta-
neously to explore the impacts of food aid on
local prices. Results for these regressions are
reported in table 1. Results are organized by
commodity. Although systemwide goodness-
of-fit measures are available (e.g., McElroy
1977), all suffer from serious shortcomings in
that they obscure variation in fit across equa-
tions. As a result, we choose to report each
individual equation’s goodness-of-fit measure
(R2) along with our parameter estimates. In
general, the models fit well and explain 80%
or more of the total variation in price, on
average.

Statistically strong food aid effects appear
in seven of the nine price series. A price-
depressing effect is indicated by a negative
coefficient on the lagged value of the food
aid shipment. Current food aid shipments are
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Figure 1. Domestic food prices in Ethiopia, 1996–2006
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positively correlated with price, in a few cases
at standard significance levels. We believe this
positive correlation probably reflects occa-
sions when, faced with a poor harvest, food
prices and food aid shipments simultaneously
increase, but then fall following the distribu-
tion of imported food. This pattern is consis-
tent with a conjecture that food aid shipments
are slow to reach markets. Such delays could be
either due to early shipments following early
warnings (as in 2003) or due to inefficiencies
in the distribution system. In either case, the
regressions strongly indicate that lagged val-
ues of food aid are negatively correlated with
prices in all markets and commodities. The sta-
tistical strength of these individual point esti-
mates varies across markets and commodities,
however.

Comparisons across markets indicate that
prices in producer (surplus) markets and con-
sumer (deficit) markets are correlated with
food aid shipments in similar patterns. Joint
Wald tests are used to test the null hypothesis
that food aid does not affect the prices of all
commodities in a market. Results are reported
in the final row and column of table 1 and lead
us to reject the hypothesis for all markets at
a 0.10 significance level. On average, a 1% in-
crease in annual per capita food aid reduces
monthly price by as much as 5%. This effect
is slightly stronger at Markos than elsewhere,
a result consistent with the price transmis-
sion performance of grain markets in Ethiopia.
For example, previous studies (Getnet 2007;
Getnet, Verbeke, and Vianene 2005; Negassa
1998) indicate that markets are well integrated.
To confirm this pattern for our own data,
we employ bivariate Granger causality tests
of price relationships across spatially sepa-
rated markets. These tests answer the question
of whether an observed commodity’s market
price can help forecast a different commodity’s
market price. An exhaustive pattern of strong
bidirectional causality means that any shock,
regardless of its origin, is eventually and com-
pletely transmitted to all other markets. Al-
though the use of such tests remains open
to question (Hamilton 1994), our results (see
Tadesse and Shively 2009) do suggest prices in
all three markets respond to each other, with-
out any single market serving as price leader.
As a result, one might reasonably conclude
that food aid effects filter to all regions, ir-
respective of where food aid has been dis-
tributed.

Results in table 1 also indicate that prices
of domestically marketed international com-

modities are more greatly affected by food aid
shipments than are prices of the nontradable
commodity. Food aid has a strong correlation
with maize and wheat prices in all markets,
and these individual point estimates are sta-
tistically significant at standard test levels. The
correlation with teff, in contrast, is weak in
both magnitude and significance, and appears
responsive to food aid only at Markos. Joint
significance tests for each commodity (in the
final column of table 1) also indicate the price
effect is statistically significant only for maize
and wheat. Additional evidence for the weak
price effect for teff is reflected in the Granger
causality tests. We conclude that, at least at the
margin, teff prices are formed largely exoge-
nously to other commodity prices.

Does the Magnitude of Food Aid Matter?

One issue that could be relevant for policy is
whether local prices respond to the level of
food aid. From a conceptual point of view,
equation (5) suggests this possibility. Accord-
ingly, we test whether local markets display
a threshold response to food aid using a re-
cursive regression framework. In our data, the
proportion of food aid in the domestic food
supply ranges from 1 to 16%. We begin with a
regression that contains observations for years
in which the food aid share does not exceed
7%. We then expand the data set incremen-
tally, including observations for years in which
the food aid share is increasingly larger and ex-
cluding the same number of observations for
years in which the food aid share is low. We fol-
low this procedure for all markets and all crops.
Regression results are reported by Tadesse
and Shively (2009), and summarized graphi-
cally in the six panels of figure 3. Each panel
corresponds to a market-commodity combina-
tion and displays the estimated marginal effect
along with the 95% confidence interval around
this estimate, based on the argument that the
t-ratio for the estimated parameter of inter-
est is the relevant result with which to identify
threshold effects (Tsay 1991).

The marginal effects displayed in the panels
of figure 3 correspond to the real price changes
(in ETB) that are associated with an increase
in the per capita food aid shipment. The graphs
indicate a nonlinear relationship between food
aid and price changes. The basic pattern is for
the estimated effect to decline in magnitude
and strengthen in significance as the food aid
share increases. The statistical precision of the
estimates improves markedly beyond food aid
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Note: Figure 3 displays the relationship between the marginal effects of food aid on prices and the food aid share. The dark lines display the coefficient estimate.
Lighter lines represent upper and lower bounds for confidence intervals. If zero lies within the confidence interval, the marginal effect is not significant at a
0.05 significance level. Regression results used to derive these panels are reported by Tadesse and Shively (2009).

Figure 3. Estimated marginal effects of food aid, conditional on food aid share

shares of approximately 10%. The pattern is
especially clear for maize and wheat, and much
less certain for teff: out of three markets, only
one is associated with a statistically significant
correlation between the teff price and the food
aid share.

Figure 3 also shows that the price-
dampening effects of food aid on wheat and
teff seem to be more pronounced in Addis
Ababa than in other markets, particularly at
low levels of the food aid share. This likely re-
flects immediate reductions in outflow of grain
from Addis to regional markets even when the
incoming amount of food aid is very small.
Food aid disrupts markets not only by damp-
ening prices but also by reversing the local
flow of foodstuffs. Regardless of the size of the
shipment, in the presence of food aid traders
have reduced incentives to transfer grains from
Addis to deficit regions. As a result, when ship-
ments are proportionately small, the Addis
grain market appears to be more responsive
to food aid than other markets.

The revealed patterns could arise from the
relative power of food aid to create demand
and discourage supply, and could also reflect
poor absorptive capacity and low targeting ef-

ficiency. We previously showed, via equation
(5), that whether food aid boosts demand and
discourages supply ultimately depends on the
size of the food aid share. We conjecture that
if the volume of food aid falls within a local
market’s absorptive capacity, which depends of
course on the relative size of the populations
of net sellers and net buyers during a food cri-
sis, the food aid effect remains modest. Food
crises arise from failures of food availability
or from failures of purchasing capacity. Mar-
kets will have lower absorptive capacity under
the latter than the former (Devereux 1988).
As the flow of food aid exceeds the manage-
ment capacity of food aid distribution agen-
cies, targeting becomes highly inefficient. The
result is that targeting inefficiencies, whether
defined across individuals, geography or time,
flood food markets and depress prices.

Conditioning Food Aid to Shortfalls

Abdulai, Barrett, and Hoddinott (2005) rec-
ommend that analyses of food aid should
treat food aid as endogenously determined
with local production, and that in such anal-
yses disincentive effects will largely disappear.
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We are inclined to concur with this view up
to a point, but we further suggest that the
overall nature of endogeneity at the house-
hold and market levels may be quite differ-
ent, and that an ideal food aid program would
be cognizant of and responsive to local—and
not just national—levels of food production.
Unfortunately, many examples serve to illus-
trate that food aid is frequently undertaken,
irrespective of the domestic food production
situation. Late arrivals and distributions due
to administrative inefficiencies, slow response
by the international community, and the pres-
ence of in-kind development assistance are
some of the factors that lead aid agencies
to undertake ill-informed food aid shipments.
To underscore the importance of this point,
we conclude our analysis by briefly illus-
trating how the impact of a unit of food
aid imported during a surplus period differs
from that shipped during a deficit period.
Our goal is to identify a strategy that might
contribute to reducing disincentive effects.

At the outset, however, we point out the
challenge of defining periods as either surplus
or deficit in areas where production is almost
always below the required amount. Two op-
tions are available. To us, the most logical op-
tion seems to be to calculate the annual per
capita cereal demand based on daily calorie
requirements. The shortcoming with this ap-
proach is that one must know the share of ce-
reals in a household’s daily food budget and
also assume that the daily calorie requirement
translates to effective demand. Another option
is to use the long-run average level of produc-
tion, assuming it is an equilibrium outcome
of supply and demand and reflects typically
production opportunities. In practice, the two
approaches give strikingly similar results for
Ethiopia. We therefore proceed using a value
of 135 kg of grain per person per year as our
dividing line between surplus and deficit pe-
riods. This amount is equal to the long-term
average domestic supply and the WFP per per-
son cereal requirement (WFP 1998). We clas-
sify years as either deficit or surplus and then
repeat our SUR regressions for these subsam-
ples of the data. By this method, we identify
seventy-two months in our sample as deficit
and fifty-three months as surplus.

Parameter estimates for the food aid vari-
able from these subsample regressions are re-
ported in table 3. (For full regression results,
see Tadesse and Shively 2009.) The entries in
the table make it very clear that food aid effects
differ markedly depending on when imports

Table 3. Estimated Coefficients for Food Aid
Effects During Surplus and Deficit Periods

Market- Deficit Periods Surplus Periods
Commodity (n = 72) (n = 53)

Markos-Maize −3.49 −16.68
(1.34) (3.20)∗∗∗

Markos-Wheat 3.67 −11.95
(1.05) (2.88)∗∗∗

Markos-Teff 7.92 −12.01
(2.56)∗∗ (3.23)∗∗∗

Dessie-Maize 0.99 −7.89
(0.35) (1.85)∗

Dessie-Wheat 2.42 −4.55
(0.71) (1.34)

Dessie-Teff 5.78 −6.80
(2.13)∗∗ (1.85)∗

Addis-Maize 5.50 −6.48
(1.89)∗ (2.66)∗∗∗

Addis-Wheat 1.63 −10.51
(0.55) (3.41)∗∗∗

Addis-Teff 0.87 −5.08
(0.43) (1.42)

N 72 53

Note: t-statistics are in parentheses. Single, double, and triple asterisks
represent statistical significance at the 10%, 5%, and 1% levels.

arrive. Regressions for deficit periods are in-
significant in all instances, with two excep-
tions, both corresponding to positive correla-
tions with teff prices. From this we conclude
that food aid produces no significant disincen-
tive during deficit periods. In contrast, all nine
estimated coefficients for food aid are nega-
tive for the surplus subsample, and seven of
these nine are statistically significant at stan-
dard test levels. From this we conclude that
food aid that arrives in the absence of a major
production shortfall will depress prices. This
finding underscores that, were food aid prop-
erly and efficiently planned and delivered, it
would not likely threaten long-run produc-
tion. Of course such an argument is not new,
and is one justification for recent efforts to
buy food grains locally and then redistribute
within country. However, data suggest that in
recent history substantial food aid shipments
to Ethiopia as well as program aid and FFW
projects have been undertaken during peri-
ods of good harvest (recall figure 2). We do
not wish to undermine the valid argument
that targeting needy people only at specific
times may be challenging and costly. More-
over, in a country where food aid helps not
only to save lives but also to fulfill political
objectives and secure development assistance,
removing food aid inefficiencies will remain
institutionally complex. Nevertheless, our
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findings confirm that production-sensitive tar-
geting could improve the logic of food aid and
avoid creating disincentives for domestic pro-
ducers.

Conclusions and Policy Implications

This article confronts a popular theme in the
food aid literature, namely that food aid de-
presses local food prices and results in produc-
tion disincentives. We hypothesize that the link
between food aid and possible price-induced
disincentives depends on circumstances that
govern the functioning of markets. To test this
hypothesis, we examine evidence over spatially
separated markets, domestically marketed in-
ternational commodities and the nontraded lo-
cal staple, and food-surplus and food-deficit
periods.

Our results confirm the existence of substan-
tial food aid effects on local food prices in
Ethiopia. However, we find this effect varies
in magnitude and statistical significance across
circumstances. Due to the strength of mar-
ket integration, food aid effects are transmit-
ted widely. Producers in surplus regions are
as likely to be affected as producers of deficit
regions, and by a similar magnitude, but the
effect seems confined to those international
commodities that are widely marketed within
Ethiopia.

We disaggregate the food aid effect across a
range of periods characterized by the relative
proportion of food aid in overall food avail-
ability. We find that food aid reduces prices,
and may introduce disincentives to producers
if shipments exceed the absorptive capacity of
local markets. For the range of experiences
studied here, a 10% food aid share seems to be
a critical threshold. Above this point, food aid
has an increasingly deleterious impact on local
prices. We show that conditioning food aid to
domestic production can reduce such disincen-
tives. The key lesson for food aid policy is that
targeting should become production-sensitive:
to avoid disincentives, food aid should be pro-
vided only during periods of true production
shortfall.

[Received June 2008;
accepted May 2009.]
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Fig.1. Montly price trends in Ethiopia (Jan 1996 -July 2006)
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