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1. Introduction

Research on foreign aid identifies aid allocated both based on recipient need (RN) and
donor interests (DI). Following Boone (1995), most aid effectiveness studies capitalize on this
by using political instruments to identify the impact of aid on growth (Burnside and Dollar 2000;
Rajan and Subramanian 2008)." However, interpreting estimation results as the general impact
of aid on growth requires the strong homogeneity assumption that donor motives do not
influence aid effectiveness. Only a handful of studies consider the impact of donor behavior on
aid effectiveness in detail (Minoiu and Reddy 2007; Bearce and Tirone 2007; Headey 2008).

In this paper, we call this homogeneity assumption into question by developing an aid
allocation model in which recipient government policy choices link donor motives to the impact
of aid. We test the assumption by including an estimate of need-based aid in a cross-country
time-series growth regression. The test rejects the homogeneity assumption, suggesting a more

cautious interpretation of past research results.

2. Model

Official development assistance is allocated by a donor and passes through the recipient
government. This means the objectives of both the donor and the recipient government — and
how they interact — influence aid effectiveness. If the donor is motivated by recipient need, its
allocation decision depends on how the recipient uses aid. This induces the recipient to select
developmental policies. If the donor is motivated by self-interest, its allocation decision does not

depend on how the recipient uses aid and the recipient does not select developmental policies.



Policy may be defined narrowly as the percentage of aid directed to investment or broadly as the
overall quality of governance. In either case, aid has more impact on growth when the donor’s
motive is development.”

Aid allocation is a Stackelberg game in which the recipient government first picks policy
quality (pe[0,1]) and then the donor picks the level of aid (D).> The recipient government has an
ideal policy (p*) and views more aid as better. The recipient selects actual policy p to maximize

its objective function:

=—(p*=p)°

U(p,D)=—(p*-p) +ﬁ (D
The recipient will deviate from p* if it receives sufficient extra aid as compensation. However,
increasingly large amounts of aid are required for additional deviations from the ideal policy.

The donor selects its level of aid (D) to maximize its objective function which reflects
both recipient need (RN) and donor self-interest (DI):

V(D, p)=~[a(pD™ - D)’ +(1-a)(D” - D)’] )
where dD""/dRN>0, dDP'/dDI>0 and «c[0,1]. Based solely on donor interests, the donor’s ideal
level of aid is DP'. Likewise, the ideal level of aid based on recipient need is D™ — if the

recipient directs all aid to development purposes (p=1). To the extent that aid is “wasted” (p<1),

'Jensen and Paldam (2006) and Doucouliagos and Paldam (2009) survey this literature
and test for robustness.

*We assume the donor can credibly threaten to withhold aid because it can redirect funds
to other activities or because of reputation effects in a repeated game (no Samaritan's dilemma).

>The donor may or may not announce conditions prior to the recipient picking policy.
Assuming full information (the recipient knows donor preferences), the distinction between
explicit conditionality (formal conditionality as in Structural Adjustment Programs) and implicit
conditionality (e.g., selectivity) is irrelevant here.



the donor’s ideal level of need-based aid is correspondingly reduced to pD". Finally, the donor
may place more emphasis on need (high «) or on geopolitical interests (low «). The key feature
of this model is that the donor only cares about how aid is used (policy) when the donor’s
objective is humanitarian. Geopolitically or commercially motivated aid is a bribe; how the
recipient uses aid is irrelevant (Morgenthau 1962).

As Stackelberg follower, the donor’s reaction function is

D(p) = apD™ +(1-a)D" (3)

Substituting (3) into (1) gives the reduced form recipient objective function:

U(|o)=—(|o*—|o)2+\/Q4&(1JL>D;DI (4)

After finding the FOC by setting the derivative of (4) with respect to p equal to zero, we can use
the implicit function theorem to derive comparative statics for p:

dp/dD™ >0,dp/dD™ <0,dp/da >0
Recipient policy will be better when the recipient is needier, worse when the recipient is more
important to the donor, and better when the donor places more weight on need.

The final step in linking donor motives to aid effectiveness is to relate both donor aid and
recipient policy to growth. In a neoclassical growth model with technological change,

Y = AF(K,L) (5)
aid can influence output if it adds to capital stock (K) or improves efficiency (A). Both of these
effects are conditioned on recipient government policy. Better policy indicates a greater share of
aid is invested, e.g., AK=pD. Likewise, a greater share of technical assistance aid will be used

for its intended purpose in a good policy environment. Formally, we can model total factor

productivity as A=A(p,D) where dA/dp>0, dA/dD>0 and d’A/dDdp>0. It follows that



dA/dD™>dA/dDP' and dK/dD™™>dK/dD®'. Taken together, these indicate that need-aid has a
greater impact on growth than geopolitically based aid. In the linear growth equation

g=7D" +7,D™ +y,p+7,X (6)
where X represents other variables that influence growth, this means that y,>y,. Because it may
be difficult to measure geopolitical interests consistently across donors and periods, we
reformulate the equation (redefining coefficients appropriately) as:

9=7D+7,D™ +yp+y,X (7)
Assuming DP'£0, the greater development effectiveness of DX implies y,>0. Thus, in this

model, the development effectiveness of aid depends on donor motives.

3. Homogeneity Hypothesis Test

The homogeneity assumption in the literature is equivalent to requiring y,=0 in (7). To
estimate (7), we construct a measure of need-based aid (D) and aggregate across donors.
Donors differ in their interests in a specific recipient (DI) and in the weight they place on RN
versus DI across all recipients (o). To allow for this heterogeneity, we estimate donor-specific
aid allocation equations of the form:

Dy = BuRN . + By Dl + By Py + Builiy + &3 (3)
for aid from donor i to recipient j in year t. P is observed policy quality; Z are other factors that

might influence aid allocation.* Our estimate of need-based aid is Iji?tN = ﬁliRN it > aggregating

*If the policy impact of aid is narrow (e.g., p reflects the share of aid invested), then the
impact of donor motives on aid effectiveness depends on aid not being completely fungible. If
the policy impact of aid is broad (e.g., donor motives for giving aid influence macroeconomic



across donors gives D' =" B.RN i - However, D}" is simply proportional to RNj; since RNj;
i

does not vary across donors. This presents a collinearity problem if RNj also enters the growth
equation separately (e.g., initial GDP, population). To avoid this, we allow donors to respond
differently to need in their former colonies (a reasonable assumption given shared history,

colonial guilt, and cultural affinity). The result is a need variable that also varies across donors:
Dy, = BuRN;, + 5, Dl + 55, ﬁjt + Bl + &y )

and an aggregated need aid variable of the form [A)EN = Z ﬁA’“ RN;; . To test the assumption that

the impact of aid is homogeneous, we estimate:
gjtzlejt+7/2D§N+735jt+74xjt+ujt (10)

and test Hy: y,=0 versus H;: y,#0.

4. Data and Methods

To construct D",

our measure of need-based aid, we estimate (9) for the thirteen largest
bilateral aid donors using annual data on aid flows to 117 countries for the period 1974-2001.
The sample excludes observations with zero aid and high income OECD countries that receive
aid plus Egypt and Israel. The dependent variable is log gross disbursements. The need
variables are log population, log PPP per capita GDP, and their interactions with a dummy

indicating if the recipient country is a former colony of that donor. We include additional

control variables, as listed in Table 1. For data sources on these and other variables, see the on-

policy), then including the appropriate policy measure is sufficient to account for heterogeneity.
However, the observed measure of policy quality ( P ) may be insufficient.



line data appendix. Table 1 also summarizes the estimated coefficients on recipient need
variables (employing OLS), all consistent with a need interpretation. We use these to construct a
need-aid variable. For each donor-year, we multiply the ratio of predicted need-aid to predicted
total aid by the actual aid amount, then sum across donors.’

[Table 1 about here]

The growth regression is a panel analysis using four year period averages. It covers
1974-2001 and 62 developing countries. The reduced country coverage is driven by data
availability.® The dependent variable is the average four-year growth rate of per capita GDP.
Estimation is with OLS; the specification is similar to Burnside and Dollar (2000) but includes
country fixed effects. Fixed effects have numerous advantages, e.g., eliminating concerns that
non-geopolitical aid is biased toward countries with better (but unobserved) long run growth
prospects. In addition to aid to GDP ratios, the growth regression includes log of initial per
capita GDP, number of assassinations, ethno-linguistic fractionalization interacted with
assassinations, lagged M2 to GDP ratio (financial depth), Burnside-Dollar policy quality, and

period dummies.

5. Results
Table 2 presents growth regression results. Control variables enter in a similar fashion

across all three columns. Initial GDP enters with the expected negative sign; policy quality

>The first step insures that need-aid is never more than actual aid.

5The sample expands to 90 countries and 424 observations if we omit the ethno-linguistic
fractionalization interaction term. Results are the same as reported below.



enters positively.” The estimated coefficients for assassinations, assassinations times ethno-
linguistic fractionalization, and financial depth are all insignificant though with the expected sign
or very small.

[Table 2 about here]

In Column 1, Aid/GDP reflects the combined effects of need-aid and donor self-
interested aid. The estimated coefficient is negatively and marginally significant. Column 2
adds a separate need-aid variable to test the homogeneity hypothesis. Need-aid enters as
significant with a positive coefficient indicating that the growth impact of need-aid is
significantly different from the impact of aid when the donor has other objectives. Column 3
adds the aid/policy interaction at the core of Burnside and Dollar's analysis. An F-test of the
joint significance of the need-aid variables rejects the homogeneity hypothesis at the 90%

confidence level.

6. Conclusion

Starting with a model of aid allocation, policy choice and growth, we illustrate how donor
motives can influence the effectiveness of aid, undermining the homogeneity assumption implicit
in the geopolitical instrumentation strategy used in many aid and growth regressions. We also
test and reject this assumption empirically. This complicates interpretation of results in much of
the aid effectiveness literature and poses a dilemma about how to deal with potential

endogeneity.

"This is an implicit dynamic panel specification. Judson and Owen (1999) demonstrate
that the bias primarily affects the coefficient estimate on initial GDP rather than our variables of
interest.
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Table 1

Aid Allocation
Former Colony Former Colony

Donor Population ~ Population GDP/capita  GDP/capita N

Canada 0.535** -0.343%* 2453
Denmark 0.258** -0.954** 1852
France 0.245%* 0.109** -0.703** 0.404** 2523
Germany 0.804** -0.319** 2694
Italy 0.395** -0.469** 2290
Japan 0.616%* -0.508%** 2669
Netherlands  0.740** 15.061 -0.613** -7.525 24717
Norway 0.482%** -0.853** 2022
Spain 0.169** 0.0895 -0.508%** -0.825%* 1215
Sweden 0.174%** -0.600** 1831
Switzerland ~ 0.852** -0.076 2339
UK 0.734%** 0.441** -0.573** -0.645 ** 2471
USA 0.407** 2.728 -0.304** -2.893 2399

% p< 05

Estimation via OLS. Dependent variable: log gross disbursements. GDP per capita in PPP
terms. Estimations include: number of deaths due to natural disasters, post-conflict dummy,
Polity, Polity transition, Burnside-Dollar policy quality, UN vote alignment, UNSC "important
year" membership dummy, oil reserves, former colony dummy, political alignment dummy, log
exports to donor, log imports from donor, and year dummies.
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Initial GDP
Assassinations

xFractionalization
Financial Depth
BD Policy Index
Aid/GDP

xPolicy Index
Need Aid/GDP

xPolicy Index

Number of observations
Number of countries

Table 2
Growth Regressions

(D) (2) 3)
-6.996** -7.422%% -7.568**
-0.351 -0.377 -0.363

0.001 0.002 0.002

0.033 0.037 0.036

0.001%** 0.001%** 0.001%**

-10.709* -48.221%% 54937
-0.005
59.534%*  65.250%*
0.003
362 362 362
62 62 62

* p<0.10, ** p<0.05; robust standard errors
tJointly significant at 90% confidence level (p=0.0531).

Includes country fixed effects and period dummies.

—
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Appendix A: Proof of Comparative Statics Results

L. Derivation of the Donor’s reaction function (Stackelberg follower):

V(D, p) =—a(pD™ - D)’ - (1-a)(D” - D)’
dv RN DI
FOC: d—D|p:2a(pD -D)+2(1-a)(D™ -D)=0

a(pD™ —D)+(1-a)(D” -D)=0

D(p) = apD™ +(1-a)D"

In the proofs below, we replace D™ with RN and D' with DI to simplify the derivations. Since

RN DI

the variables are defined so that >0 and D

>0, the signs in the proofs are unaffected.

Finally, to keep the notation compact, we use Xx=RN and y=DI so that the donor reaction function

can be written as D(p)=aopx+(1-Q)y .

II. Proof that recipient government picks higher policy quality when donor places more

weight on need (g—p >0):
a

U(p)=—(p*-p)’+(D(p)"* ==(p*—p)* +(apx+ (1-a)y)"?

FOC: Z—L; =2(p*-p) +Yaox(apx +(1-a)y)"* =0

—%aX(pX+a3p

o

-1/2

d. _,d
da a

+72X(apx+(1-a)y) X=Y)(@px+(1-a)y)”* =0

A1



Sod—p
d

-1/2

dp

-5 P2 (e (1)) - ax(pr+ @ x— y)apx+ (- @)y) -
a

—[8+a’X*(apx+(1 —a)y)“]g—z = X(apx+(1-a)y)"*[-2+a(px - y)(apx+(1-a)y) ']

[8+a’X* (epx+(1-a)y) m]ga x(apx+(1-a)y) " [2—a(px - y)apx+(1-a)y)"]

dp _ x(epx+(1-a)y) "’[2—a(px - y)apx+(1-a)y) ']
da 8+a’ X (apx+(1—a)y)”"”

>0 if a(pX—Y)opx+(1—-a)y) ' <2 = apx—ay <2opx+2(1—-a)y =
a

O<aopx+(2-a)y

Since a <1, all the terms in the sum are non-negative and at least some are positive so the

inequal

I1I.

ity must hold. Q.E.D.

Proof that recipient government picks higher policy quality when recipient need is greater

dp
0):
(Grn ™Y

du

E: 2(p*—p) +sax(apx + (1-a)y)"? =

—23_§+1/2a(06px +(1-a)y) " - ax(ax—+ap)(ap><+(1 a)y)”'? =

(-2 —Yaa’ x> (opx + (1 - a)y)’3/2)j—§ =-Ysa(opx+(1—a)y)"* + Ve px(apx + (1 - ) y)~'"*

dp _ —Yaa(apx +(1- a)y) " + Vi px(opx + (1 - ar)y) ">
dx —2 Ve’ X (apx +(1-a)y) "

A2



3/2

Multiply top and bottom by 4(apx+(1-a)y)

dp _ —2a(apx+(-a)y)+a’px _—2a’px—2a(l-a)y+a’px _  a’px+2a(l-a)y

3/2

dx  —8(apx+(1—a)y)'? —a®x>  —8(apx+(1-a)y)? —a’x>  8(apx+(1-a)y)*'? + a’x

Since o <1, d_p >0 and hence

dp
>0. Q.E.D.
dx N Q

IV.  Proof that recipient government picks lower policy quality when the recipient is more

important to the donor (dd% <0):

FOC: ‘jjl;—z(p*—p)+l/zax(apX+(l a)y) =
9 P @ P (- a)apx+ (- a)y) =
dy dy dy

-3/2

(=2 = Ve X* (apx + (1 - a)y)”):—p

= Yaar(1— @) X(apX + (1 - @) Y)

3/2

dp _ Yaa(l-a)x(apx+(1-a)y)”
dy —2-%a’X*(apx+(1-a)y)™"?

3/2

Multiply top and bottom by —4(epX+(1—-a)Yy)

dp _ —a(l-a)x

3/2

dy  8(apx+(1-a)y)? +a’x?

Since a <1, %<0 and hence d—p<0. Q.E.D.
dy dDl

A3

2
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log population

x colony dummy
log GDP

x colony dummy
# killed

x colony dummy
postwar

x colony dummy
polity

x colony dummy
polity transition

x colony dummy
BD policy

x colony dummy
colony dummy
oil
war
political alignment
UNSC
UN voting alignment
lagged log exports
lagged log imports
lagged log all exports

lagged log all imports

N

t statistics in parentheses

Table A2: Allocation Regressions by Donor

For donors with former colonies

ESP
0.169*
(2.15)
-0.0895
(-0.44)
~0.508%**
(-3.68)
-0.825%
(-2.14)
-0.00000453
(-0.33)
-0.000555
(-0.52)
0.831 %%+
(3.80)
-1.199
(-1.41)
0.0201
(1.76)
0.0399
(0.79)
-0.862
(-0.60)

0.118
(0.87)
1.069*
(2.56)
9.833%#x
(3.31)
-0.0268%**
(-6.41)
-0.0678
(-0.30)
0.376%*
(2.80)
0.0000522
(0.17)
_6.705%**
(-6.71)
1.015% %
(13.40)
0.0474
(0.67)
-0.250
(-1.94)
-0.0861
(-0.67)

1215

* p<0.05, ** p<0.01, *** p<0.001

Estimation via OLS

B8

FRA
0.245%%+
(8.80)
-0.109%
(-2.09)
20,703 %**
(-14.35)
0.404%%*
(4.01)
-0.00000176
(-0.57)
-0.0000757
(-0.28)
-0.227*
(-2.25)
-0.258
(-0.94)
0.0335%%x
(7.46)
-0.00587
(-0.48)
1.840
(1.57)
2.641
(1.58)
0.0398
(0.73)
-0.348%
(-2.50)
0.157
(-0.13)
-0.00614%**
(-6.20)
-0.244%*
(-2.69)
0.0143
(0.25)
0.000101
(0.67)
-0.526
(-1.05)
0.888***
(27.50)
0.0789%*
(2.65)
-0.289%%*
(-5.97)
-0.0876
(-1.83)

2523

GBR
0.734%%x
(18.15)
_0.441%%*
(-9.30)
L0.573%%*
(-7.88)
-0.645%%*
(-6.96)
0.00000410
(0.96)
0.00000506
(0.47)
0.143
(1.07)
0.0289
(0.11)
0.0599%
(9.36)
-0.0323%*
(-3.04)
1.059
(1.00)

-0.0620
(-0.81)
0.0519
(0.35)
14.17%%*
(11.81)
-0.0174%%%
(-5.61)
-0.0125
(-0.10)
0.0224
(0.29)
0.0000708
(0.36)
2.671%%%
(4.39)
0.0577
(1.16)
0.217%%*
(6.09)
-0.0947
(-1.47)
-0.0258
(-0.44)

2471

NLD
0.740%%*
(20.03)
15.06
(0.71)
-0.613%%
(-9.79)
-7.525
(-0.98)
-0.00000255
(-0.63)
-0.000553
(-0.95)
0.543%%*
(4.39)
-0.664
(-0.88)
0.0501 %%
(9.09)
0.0350
(0.31)
0.0816
(0.07)

0.159*
(2.39)
-1.972
1.11)
226.1
(-0.65)
-0.00722%%*
(-3.33)
0.397%%*
(3.32)
0.155%
(2.01)
0.000167
(0.83)
1.499%
(2.40)
0.0381
(0.86)
0.0737*
(2.33)
0.138*
(2.25)
-0.358%*
(-6.15)

2477

USA
0,407+
(12.18)
2728
(-0.81)
20.304%%*
(-5.13)
-2.893
(-0.48)
-0.00000415
(-1.16)
0.0000347
(0.21)
0.373%%x
(3.36)
-0.629
(-1.03)
0.00752
(1.53)
0.0516
(0.57)
1.207
(1.26)

0.440%**
(7.50)
-0.442
(-0.41)
73.51
(1.26)
-0.0140%**
(-5.11)
0.0920
(0.85)
-0.0956
(-1.41)
-0.0000240
(-0.13)
-0.550
(-1.30)
0.482% %+
(14.66)
-0.0105
(-0.39)
0.121%
(2.10)
-0.395%*
(-6.71)

2399
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