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1. Introduction

The impact of foreign aid on macroeconomic aggregatesphotihe growth of GDP per
capita, has been analyzed for decades. Nevertheless]w@gt no firm conclusions for
researchers and policy makers to rely upon with confidenéthoAgh this is frustrating
to many, not least the donor agencies in the OECD countriestetbearchnas moved
us forward and enhanced our understanding of the many pessdcroeconomic impli-
cations of foreign aid. Also our understanding of the protdeand pitfalls in empirical
studies of the impact of aid on macroeconomic aggregatesrtpasved. One important
paper with a huge impact on foreign aid research was the stydurnside and Dollar
(2000) which introduced a new form of ‘conditionality’ indlaid effectiveness measure-
ment. The basic and intriguingly simple, idea was that aidnly effective in a good
policy environment. This idea was modeled using a standagression equation which
included an interaction term between foreign aid and a poheasure. Although the
results of Burnside and Dollar were later firmly rejected blyentresearchers, notably
Easterly, Levine and Roodman (2004), the idea that the part@act of aid may be a
function of other factors is now widely accepted by researshToday, the impact of aid
on macroeconomic aggregates is almost always assumed émkmnstant, and hence to
vary across countries, although the regression modelypieatly assumed to be linear
in the unknown parametets.

Non-constant partial effects can be modeled in many wayssthaumost popular for-
mulation is to include an interaction term in the regres&quoation whereby the partial
effect of aid on some macroeconomic aggregate becomesa fmection of another
variable. This is a straight forward way of modeling a ‘caraial effect’. However, the
move from the simple linear regression model to models witbractions requires cau-
tion when interpreting the results of the regression modeéie partial effects cannot be
read off the standard regression tables as they are fus¢ctian constants, and, as such,
important summary statistics are often not reported. Ampta illustrating the prob-
lems is a recent paper in the Journal of Development EcormbyicChristian Bjgrnskov
(2009).

Bjgrnskov (2009), henceforth CB, asks if “political elitesfided as the share of the
population belonging to the upper income quintile, actub#nefit from foreign aid rel-
ative to the rest of the population.” In the introduction, C@es that his “results provide
gualified support for the pessimist hypothesis by indigathmat foreign aid is positively
associated with elites’ share of total income in democ@ieeloping countries but not
particularly so in autocracies.” Later CB concludes thgh¥§tfindings neither reject nor
confirm the theory that foreign aid in general biases thenmedistribution by enabling
elites to ‘steal’ donor funds. What arises is, instead, theairaradox that foreign aid

in conjunction with democracseems to be associated with a distribution of the national

1See Roodman (2008) for an in depth analysis of some of the miokey known aid effectiveness
studies.



income skewed in favor of the richest part of the population.

In this paper we show that no moral paradox exist since thelgsion in CB is based on
a mis-interpretation of the regression results. When thenattd association between
aid and the income quintiles is computed according to stahpieocedures, we find no
significant association in democratic countries, whiledrappears to be a small, signifi-
cant, relation in weak democracies and in autocracies eggwrhigher aid flows with a
redistribution from the richest quintile to the four otheritiles.

This result is confirmed when we change the regression spegaiin from the simple
interaction used in CB to a more general indicator-basedifggamon. Interestingly,
our indicator-based regression formulation also showsthieassociation between aid
and income redistribution is mainly significant in weak denagies, while it is more
uncertain in autocracies. By this distinction, our modelikdo reconcile the statistical
evidence with the anecdotal evidence about misuse of adsfop autocrats like Mobuto
Sese Seko in Zaire, Suharto in Indonesia, Ferdinand Mandbs iPhilippines and Robert
Mugabe in Zimbabwe. CB briefly discuss these dictators affhdus regression model
clearly contradicts the anecdotal evidence as the modeigisea redistribution away
from the political elite in autocracies.

The paper is structured as follows. In Section 2 we brieflyesthe regression model
and describe the data. In Section 3 we report the main regnesssults along with esti-
mates of the partial effects of aid on the income quintilesrditional on given levels of
democracy which are the parameters of interest. We presemdore general regression
formulation in Section 4, while we offer a few concluding cments in Section 5.

2. The regression model and the data

The political elite is not easy to define in cross country EsidHence, for simplicity CB
assumes that the 20 percent richest people in the populatéoreasonable proxy for the
political elite. Based on this assumption, he formulatesgaession model for the five
income quintiles. The data on income quintiles are from tNe&JJVIDER World Income
Inequality Database (WIID). (See UNU-Wider, undated). la tegression analysis the
data are organized in five-year epochs spanning the peiod 1960 to 2000, and the
data on income quintiles are selected to be at or as closesathf#to the end of each
five-year period.

As in any study of income distributions across countriestelare severe concerns about
the data quality. See in particular Atkinson and Brando®®Q1) for critical remarks on
the cross country income distribution data. However, datdity is not our main concern
in the present context as we are simply replicating CB’s regoes.

The regressors of interest in the model are foreign aid amtbdeacy. Foreign aid is
given as the standard measure, Official Development Assist(ODA), from the DAC
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database (OECD, 2006). In the regressions foreign aid iaded as a share of GDP in
the recipient country and it is log-transformed in order ltovafor diminishing returns,
which has been found to be important in regressions of aidjanwth. (See e.g., Hansen
and Tarp, 20015.Democracy is measured by the Polity IV index of democracyr@tall
and Jaggers, 2004). The democracy variable is defined omtineal [0, 10 with low
values indicating undemocratic regimes and high valueddéanocratic countries.

The relationship between the income distribution, demmgrand aid is assumed to be
non-linear, and CB models it using an interaction betweeraadldemocracy whereby
the regression model for the income quintiles is formulasd

djit = Baj(In(aidi) — ca) + Byj(democracy — cq)
+ Baaj(democracy — cq)(In(aidi;) — ca) + Xit vj + Uji + Ejit i=1...,5. (1)

Heregjir are the income quintiles in countryand period, aid anddemocracyare the
measures of foreign aid and democracy whdlewre additional control variables. The
regression model is assumed to have an error componentusgwdgth uji being a time
constant, country specific error term agjgl an idiosyncratic error term. Finallg; andcgy

are two constants, chosen by the researcher, ensurindhéhegdression parametes;
andpy; are estimates of the partial effects of aid and democraspgeetively, measured

at interesting points. The constants are typically chosdretthe sample averages. (See,
e.g., Wooldridge, 2009, chapter 6). In CB and the presenyshel constants are set to
be cy = 1.538 andcy = 3.619, which are not exactly the sample averages, but nor are
they extreme points in the sample distributions for aid agmhadcracy?

The control variable$X; ) include a dummy for whether the quintiles are based on in-
come/earnings or consumption/expenditure, a dummy fdrqg@esmunist countries, time
dummies as well as regional dummies for Asia, Latin Ameriarth Africa, and the
Middle East, the Pacific, and Sub-Saharan Africa.

Of more substance, the log of GDP per capita in the initiar ygaeach epoch and its
square are also included as are trade openness, measunedrasié-to-GDP ratio, gov-
ernment expenditure as a fraction of GDP, the investmewgedavel, and finally the
average annual population growth, and the share of the atipuailliving in rural areas.
The data for the share of the population living in the rurabarare from WDI while the
rest of the data are from Penn World Tables 6.2 (Heston €2G06).

Following CB we assume strict exoegenity of the regressoasidition to orthogonality
of the country specific error terms and the regressors, sumthwe can estimate the
parameters of the model using the GLS random effects estima@he initial estimates

2Specifically, aid is transformed using the transformatigi00(aid/GDP) + 1) to deal with negative
net ODA flows.

3Needless to say the specific choice of constants has no beamithe statistical properties of the
regression model. It is purely a matter of presentation.
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of the variance components are based on the within and bettwaesformations, and
the covariance-matrix of the parameters is estimated asgumomoskedasticity of the
idiosyncratic error term$.

The estimates of prime interest are the partial effects ahghs in the aid flow, and it is
well-known that in the regression model (1) the partial @8eof aid on the quintiles is a
linear function of democracy

JE(qj|aid,democracyX)
JdlIn(aid)

= Baj + Baaj(democracy- cg) = dj(democracy.  (2)

The variance of the partial effect is typically estimatethgghe delta method whereby
we have

\7§r(3j (democracy) =

Var(Baj) + Var(Buaj) (democracy- ¢a)? + Cow(Baj, Baaj) (democracy-cq) - (3)

Unfortunately, estimates of the partial effects and thiindard errors are not reported
in CB’s article. Instead he focuses on the fact fBgtis statistically insignificant while
Bdajis significantly negative for the four poorest quintiles lght is significantly positive
for the richest quintile. However, this is not sufficient foaking conclusions about the
partial effect of aid on the income distribution. To do the ppartial effects as given in
(2) must be estimated and reported and this is what we do o8

3. Main results

Table 1 reports the regression results for each quintilekvare also given in CB’s Table
2. In the discussion of the results CB notes that “[p]rocegdinthe central estimates,
the findings indicate that for the average developing cquintthe sample, inflows of
foreign aid exert a negative influence on the income digsiobuat levels of democracy
above roughly 2.5-3 on the Polity IV index. Turning the estigs the other way, the
results can also be interpreted as showing that democraaysex negative influence
when inflows of foreign aid exceed approximately 7 to 9% of GDire estimates are
also of economic significance across a substantial pareadigtribution and support the
notion that aid is detrimental to income equalityd@mocraticdeveloping countries.”

4Clearly, the random effects estimator is inefficient coesity estimation of all quintiles as it ignores
the cross-equation restrictions on the parameters given fhe adding-up constrainzf=l gjir = 100 for
all countries and periods. However, this cross-equatistriotion is typically handled by omitting one of
the quintiles in a SUR-regression and subsequently esgtijm#te parameters of the omitted regression
by adding up. As the model has identical regressors for ebttfequintiles the efficient SUR-regression
is identical to the equation-by-equation results presehtdow. Hence, the loss in efficiency is probably
minor. Moreover, if one focuses on the richest quintile usrthe rest of the population the regression for
this quintile is actually the efficient model formulatiorvgh the assumptions.

5See, e.g., Wooldridge (2002), chapter 2.



Table 1
Inequality, aid and democracy

Quintile Q1 Q2 Q3 Q4 Q5

Ln(aid)-1.538 0.067 0.172 0.237 0.098 -0.693
(0.16) (0.19) (0.20) (0.21) (0.68)

Democracy-3.619 -0.112**  -0.090* -0.092* -0.051 0.342*

(0.04) (0.04) (0.05) (0.05) (0.15)
Democracy and aid interaction  -0.064* -0.075* -0.073  -0.088* 0.286*

(0.03) (0.04) (0.04) (0.04) (0.13)
Consumption/Expenditure 1.266*** 1.461*** 1.323*** 1.020** -4.590**

(0.25) (0.31) (0.32) (0.32) (1.03)

Post communist country 3.918*** 5.256*** 5411*** 4.161*** -18.643*
(0.63) (0.76) (0.81) (0.87) (2.70)
Initial GDP pc (log) -7.847* -9 572* .7.943*  -3.176 34.099**
(2.87) (3.49) (3.73) (3.97) (12.27)
Initial GDP pc (log), squared 0.475* 0.560* 0.447 0.132 -2.000*
(0.19) (0.23) (0.24) (0.26) (0.79)
Trade openness -0.000 0.001 0.001 -0.000 -0.001
(0.00) (0.00) (0.00) (0.00) (0.01)
Government expenditure -0.020 -0.023 -0.026 -0.016 0.090
(0.01) (0.02) (0.02) (0.02) (0.06)
Investment price 0.006*  0.009** 0.010*** 0.008*  -0.032**
(0.00) (0.00) (0.00) (0.00) (0.01)
Population growth -15.293 -26.128 -19.579 -2.790 50.827
(14.98) (18.21) (19.31) (20.13) (63.93)
Rural population share -0.004 -0.024  -0.036** -0.045** 0.103*
(0.01) (0.01) (0.01) (0.01) (0.05)
Observations 262 262 262 262 269
CoV(Baj, Bdaj) X 10° -0.144  -0.225  -0.267  -0.364 -2.706

Note: time dummies and regional dummies are included ireghlasisons. *** (**) [*] denotes
significance atp < .01(p < .05)[p < .10]. The parameter estimates for the post communist
dummies deviate from the results reported in Bjgrnskov @2@it as all other parameters are
identical we conjecture that it must be due to a misprint enpiaper.

However, this conclusion does not follow from Table 1 as theéance of the partial effect
of aid is only reported fodemocracy= cqy = 3.619, and at that point it is not statistically
significant for any of the quintiles.

Hence, to look into the result we report the estimates of t#régl effects of aid on the
five quintiles in Figure 1. The lines in the plots are estimatithe population parameters
givenin (2), while the confidence bands are computed frorsténedard variance formula
given in (3) and the standard normal approximation. As theatzacy index is bounded
by zero and ten, by definition, the plots show the estimatetigbaffects for all possible
values of democracy.

Figure 1 clearly reveals that foreign aid has no significasbaiation with income redis-
tribution in democracies in the present model. The partfateof aid is insignificant, at
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Figure 1
The estimated partial effect of In(aid) on the five income quintiles.
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conventional levels, for all values of the democracy indesve& approximately 2. More-
over, if anything, the regression model shows that aid is@ated with redistribution
away fromthe elite in weak democracies and in autocraigghich of the poorer quin-
tiles that gain from this redistribution is uncertain, uappears to be ‘the middle class’
defined as the second, third and fourth quintiles. This tesabt mentioned at all in CB.

In Table 2 we report the estimated partial effects of aid wtiensample is restricted
in different ways as specified by CB. In Panel A of Table 2 the dansprestricted by

excluding low quality data (the quality indicator is inckdlin WIID); Panel B restricts

the sample by excluding middle income countries (havingagh &P per capita above
USD 6,000); Panel C excludes extreme aid observationsWimbe percent or above 30
percent of GDP) while Panel D excludes the post-communistici@s.

CB uses the four sample restrictions in Table 2 to illustia¢edbustness of the estimated
parameters in the regressions. However, this robustness that clear when consider-
ing the estimates of the partial effect of aid. The partitd&b are more or less the same
when the sample is restricted to exclude the low quality @&mnel A) and also when

8For simplicity we will define a weak democracy as having a demacy score larger than zero but less
than or equal to two, while an autocracy has a democracy sé¢@ero.
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Table 2
Robustness of the partial effect of aid to sample restrictions.

Demo- A. Excluding data quality below 4 B. GDP per capita bssn USD 6000
cracy Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
0 0.40* 0.41* 0.55* 042 -1.93* 0.28 0.58** 0.65** 0.63** -2.06**

(0.20) (0.25) (0.25) (0.26) (0.85) (0.22) (0.26) (0.28) 2@. (0.92)
2 0.30* 0.30 0.42* 0.27 -1.44* 0.14 0.38* 0.45* 0.38 -1.32*
(0.17) (0.21) (0.22) (0.23) (0.74) (0.18) (0.22) (0.24) 2. (0.78)

4 0.19 0.19 0.30 0.12 -0.94 0.01 0.19 0.24 0.13 -0.58
(0.17) (0.20) (0.21) (0.22) (0.70) (0.127) (0.21) (0.22) 2@). (0.74)
6 0.09 0.08 0.17 -0.03 -0.45 -0.13  0.00 0.04 -0.11 0.16
(0.18) (0.22) (0.22) (0.23) (0.76) (0.19) (0.23) (0.25) 2@). (0.82)
8 -0.02 -0.03 0.05 -0.18 0.04 -0.26 -0.20 -0.17 -0.36 0.90
(0.21) (0.25) (0.26) (0.27) (0.88) (0.24) (0.28) (0.30) 3M. (0.99)
10 -0.12 -0.13 -0.08 -0.33 0.54 -0.40 -0.39 -0.38 -0.60 1.64
(0.25) (0.30) (0.31) (0.32) (1.06) (0.29) (0.35) (0.37) 3. (1.22)
C. 1%< aid < 30% D. Excluding post-communist countries
Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
0 0.59** 0.76** 0.66* 0.46 -2.00 0.14 0.28 0.43 047 -1.40
(0.29) (0.36) (0.38) (0.39) (1.23) (0.21) (0.26) (0.27) 2@). (0.91)
2 0.31 0.42 0.39 0.19 -0.98 0.03 0.15 0.29 0.27 -0.84
(0.24) (0.30) (0.32) (0.33) (1.03) (0.18) (0.22) (0.23) 2. (0.78)
4 0.02 0.08 0.12 -0.07 0.05 -0.08 0.02 0.16 0.08 -0.29
(0.23) (0.29) (0.31) (0.32) (0.99) (0.17) (0.21) (0.22) 2@). (0.73)
6 -0.27 -0.26 -0.16 -0.33 1.07 -0.19 -0.10 0.02 -0.12 0.26
(0.26) (0.33) (0.35) (0.36) (1.13) (0.18) (0.22) (0.23) 2. (0.79)
8 -0.55* -0.60 -0.43 -0.59 2.09 -0.30 -0.23 -0.12 -0.31 0.82
(0.32) (0.40) (0.42) (0.44) (1.39) (0.21) (0.26) (0.27) 2. (0.92)
10 -0.84** -0.95* -0.70 -0.85 3.12* -040 -0.36 -0.26 -0.51 .31

(0.40) (0.50) (0.52) (0.54) (1.71)  (0.26) (0.32) (0.33) 3@. (1.11)

Note: the regression specification is identical to the regjom in Table 1. ** [*] denotes significance
atp < .05p<.10.

the middle income countries are excluded (Panel B). Howesstricting the aid flow to
be within one and 30 percent of GDP (Panel C) changes the sfajbe partial effect
for the poorest and the richest quintiles such that thengadlgtappears to be a redistri-
bution from the poorest to the richest in democracies—at lgtathe 10 percent level of
significance. Finally, we find the former communist coursttie be very important for
the results as we record no significant partial impact of aithe income distribution, at
the 5 percent level, when the 17 observations from thesetgesiare excluded.

4. Results using a more general regression specification

Even though CB'’s conclusion regarding income redistribuéiod aid is in error the sig-
nificant interaction term between aid and democracy isguaing. Therefore, in this
section, we look a little deeper into the partial effectsidfand democracy by generaliz-
ing the regression model (1) to allow for slightly more gexigrartial effects of aid and
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democracy on the income distribution. Specifically, we ad&rsthe regression model

Ga Ga
djit = %Bakj(ln(aidit) % ligemocracyDy)) + D Buij(democracy x ljn(aid)ca )
= =

+X|tVJ+I11|+SJ|t J:1775 (4)

where |gemocracgp, @Nd kinaid)ca) @re indicator functions used to categorize the democ-
racy and aid variables while the control variables and ther@omponent structure are
the same as in regression (1).

The distribution of democracy shows a distinct spike as atn39® percent of the ob-
servations have a democracy index of 0. When defining caegyfor democracy we
therefore separate out these observations in one categdsudsequently use five equal
size intervals from 0 to 10:

Do=0, Dy=(2(k—1);2k], k=1,...,5. (5)
For aid we use a slightly coarser definition by categorizirtg four intervals:
Al: <_°°71]7 A2: (112]1 A3: (273]7 A4: (3700) (6)

Using these intervals for the indicators the parameterg)aire estimated by the random
effects estimator. The results are shown in Table 3.

The regressions in Table 3 support the result that the paffect of aid is a significant
redistribution away from the richest quintile towards thaddle class’ in weak democ-
racies. We also find redistribution away from the richeshgla in autocracies although
this result is only marginally significant at a 10 percentlevinterestingly, there is a
significant negative partial effect of aid on the income shairthe poorest quintile in
relatively strong democracies. However, it is not poss#iag who gains from this as
the impact on the other quintiles is insignificant. Hence,oaenot say that it benefits
the elite. Finally, we find no support for the claim that denamy is detrimental to the
income distribution when a country receives high aid flowsgéneral the partial effect
of democracy is statistically insignificant for all levelsaad flows.

The bottom part of Table 3 reports tests of equality of theigleaiffects across the cate-
gories for democracy and aid, respectively. At convenliteaels, we cannot reject the
hypothesis of equal size effects of democracy across threafdigroupings. To gain effi-
ciency, we utilize this result and estimate a more parsig®niodel in which democracy
is included as a standard linear regressor. The result cfithgler model is reported in
Table 4. The results clearly confirm that the re-distribngiloresults are associated with
countries having weak democracies whereas aid inducestriedtion in autocracies is
less clear.
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Table 3

Inequality, aid and democracy when the interaction between aid and dayoategorized

Quintile Q1 Q2 Q3 Q4 Q5
In(aid)*l(democracy= 0) 0.221 0.343 0.452* 0.442* -1.625*
(0.20) (0.24) (0.26) (0.27) (0.86)
In(aid)*I(0 <democracy:=2) 0.433** 0.601* 0.649*  0.372 -2.205**
(0.22) (0.27) (0.28) (0.29) (0.94)
In(aid)*I(2 <democracy.= 4) -0.160 0.027 0.260 0.293 -0.443
(0.25) (0.31) (0.32) (0.33) (1.08)
In(aid)*I(4 <democracy.= 6) -0.494 -0.274 -0.231 -0.135 1.134
(0.33) (0.40) (0.41) (0.42) (1.38)
In(aid)*I(6 <democracy.=8) -0.777**  -0.427 -0.263 -0.032 1.538
(0.39) (0.48) (0.49) (0.49) (1.64)
In(aid)*I(8 <democracy.=10) -0.868 -0.288 -0.094 0.322 1.311
(0.54) (0.66) (0.68) (0.69) (2.29)
Democracy*I(In(aidx= 1) 0.006 0.017 0.014 0.058 -0.104
(0.05) (0.06) (0.06) (0.07) (0.22)
Democracy*l(1<In(aid)<=2) 0.153* 0.141 0.132 0.073 -0.564
(0.08) (0.10) (0.10) (0.112) (0.35)
Democracy*(2<In(aid)<= 3) 0.149 0.075 0.054 0.001 -0.389
(0.13) (0.16) (0.17) (0.17) (0.55)
Democracy*(3<In(aid)) 0.229 0.117 0.072 -0.054 -0.455
(0.19) (0.24) (0.24) (0.25) (0.82)
Consumption/Expenditure 1.200*** 1.363*** 1.226*** (0.983** -4 37T7*
(0.25) (0.30) (0.31) (0.32) (1.02)
Post communist country 3.627**  4,898** 5.138*** 4.102** -17.773*
(0.63) (0.77) (0.82) (0.88) (2.73)
Initial GDP pc (log) -7.541%* -9 3092** .7 557*  .2.036  33.874***
(2.90) (3.56) (3.80) (4.05) (12.47)
Initial GDP pc (log), squared 0.461*  0.551**  0.427*  0.119  -1.999*
(0.19) (0.23) (0.25) (0.26) (0.80)
Trade openness -0.001 -0.000 0.000 0.000 0.001
(0.00) (0.00) (0.00) (0.00) (0.01)
Government expenditure -0.021 -0.024 -0.025 -0.015 0.091
(0.01) (0.02) (0.02) (0.02) (0.06)
Investment price 0.006** 0.009*** 0.010*** 0.008*** -0.032***
(0.00) (0.00) (0.00) (0.00) (0.01)
Population growth -25.237 -36.864* -28.362 -5.006 87.573
(15.38) (18.84)  (19.96) (20.90) (65.92)
Rural population share 0.003 -0.018 -0.030** -0.043***  0.081*
(0.01) (0.01) (0.01) (0.02) (0.05)
Observations 262 262 262 262 269
Equality of democracy effect 0.053 0.158 0.165 0.807 0.127
Equality of aid effect 0.008 0.071 0.136 0.472 0.078

Note: time dummies and regional dummies are included iregligsisons. *** (**) [*] denotes
significance ap < .01(p < .05)[p < .10].
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Table 4
Inequality, aid and democracy when the partial effect of aid is categbbigelemocracy

Quintile Q1 Q2 Q3 Q4 Q5
In(aid)*I(democracy = 0) 0.214 0.331 0.436* 0.426 -1.552*
(0.20) (0.24) (0.26) (0.27) (0.86)
In(aid)*I(0 <democracy:=2) 0.511* 0.628** 0.663** 0.315 -2.298**
(0.21) (0.26) (0.27) (0.28) (0.90)
In(aid)*I(2 <democracy.= 4) 0.022 0.103 0.307 0.197 -0.753
(0.21) (0.26) (0.27) (0.28) (0.91)
In(aid)*I(4 <democracy.= 6) -0.135 -0.128 -0.140 -0.314 0.541
(0.19) (0.23) (0.24) (0.25) (0.82)
In(aid)*I(6 <democracy.= 8) -0.247 -0.139 -0.027 -0.188 0.402
(0.22) (0.27) (0.28) (0.30) (0.95)

In(aid)*I(8 <democracy.:= 10) -0.129 0.109 0.239 0.138 -0.372
(0.31) (0.38) (0.40) (0.40) (1.33)
Democracy -0.008 0.017 0.016 0.070 -0.097
(0.05) (0.06) (0.06) (0.06) (0.212)
Consumption/Expenditure 1.214*** 1.375%* 1.239*** (.981*** -4.354*
(0.25) (0.32) (0.312) (0.32) (2.02)
Post communist country 3.669*** 4.947** 5183*** 4.089*** -17.843*
(0.64) (0.77) (0.83) (0.89) (2.75)
Initial GDP pc (log) -7.349* -8.880** -7.023* -2.528  32.023***

(2.91) (3.55) (3.79) (4.04) (12.43)
Initial GDP pc (log), squared 0.447= 0.518*  0.393 0.094 -1.882**
(0.19) (0.23) (0.24) (0.26) (0.80)

Trade openness -0.000 0.000 0.000 0.000 -0.000
(0.00) (0.00) (0.00) (0.00) (0.01)
Government expenditure -0.021 -0.023 -0.025 -0.013 0.089
(0.01) (0.02) (0.02) (0.02) (0.06)
Investment price 0.006** 0.009*** 0.010*** 0.008*** -0.033***
(0.00) (0.00) (0.00) (0.00) (0.01)
Population growth -24.456 -36.842* -28.496 -4.845 83.293
(15.51) (18.90) (19.98) (20.83) (66.11)
Rural population share 0.001 -0.019 -0.031** -0.042***  0.085*
(0.01) (0.01) (0.01) (0.02) (0.05)
Observations 262 262 262 262 269
Equality of aid effect 0.016 0.035 0.050 0.078 0.028

Note: time dummies and regional dummies are included iregllasisons. *** (**) [*] denotes
significance ap < .01(p < .05)[p < .10].
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Table 5
Robustness of the partial effect of aid to sample restrictions in the neessgn specification.

Demo- A. Excluding data quality below 4 B. GDP per capita kbss USD 6000
cracy Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
0 0.32 0.35 0.51* 0.45 -1.81* 0.18 0.45 0.59** 0.65** -1.89*
(0.21) (0.25) (0.26) (0.27) (0.88) (0.22) (0.27) (0.29) 3®M. (0.94)
(0;2] 0.64*** 0.67*** 0.77*** 0.45 -2.68*** (0.49* 0.71** 0.78* ** 0.45 -2.47*
(0.21) (0.26) (0.27) (0.28) (0.90) (0.23) (0.28) (0.29) 3@®. (0.96)
(2,4 0.4 0.15 042 030 -1.15 0.01 0.19 0.39 0.32 -0.88
(0.22) (0.26) (0.27) (0.28) (0.91) (0.23) (0.28) (0.29) 3(®. (0.95)
(4,6) 0.04 -0.04 -0.07 -0.28 0.17 -0.18 -0.13 -0.18 -0.31 0.78
(0.20) (0.24) (0.24) (0.25) (0.83) (0.21) (0.26) (0.27) 2@). (0.89)
(6,8 -0.06 -0.04 0.02 -0.24 0.09 -0.29 -0.17 -0.09 -0.21 0.64
(0.23) (0.28) (0.29) (0.30) (0.99) (0.25) (0.30) (0.32) 3@®. (1.05)
(8;10 0.03 0.17 032 0.26 -0.69 -0.18 0.05 0.11 0.05 0.03
(0.32) (0.37) (0.39) (0.40) (1.33) (0.35) (0.42) (0.44) 4@). (1.44)

C. 1%< aid < 30% D. Excluding post-communist countries
Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

0 0.55* 0.68* 060 045 -1.83 0.06 0.19 0.39 0.48* -1.29
(0.29) (0.36) (0.38) (0.40) (1.25) (0.21) (0.26) (0.28) 2@). (0.93)
(0,27 0.62** 0.76* 0.71* 0.28 -2.06* 0.43* 0.53* 0.63** 0.35 -24¢*
(0.28) (0.35) (0.38) (0.40) (1.23) (0.23) (0.28) (0.30) 3M. (1.00)

(2,4 -0.02 0.06 0.23 0.07 -0.08 -0.06  0.03 0.33 0.26 -0.67
(0.31) (0.39) (0.40) (0.42) (1.31) (0.23) (0.28) (0.29) 3@®. (0.98)

(4,6 -021 -024 -024 -043 122 -0.26 -0.26 -0.23 -0.37 0.95
(0.26) (0.33) (0.35) (0.37) (1.14) (0.20) (0.25) (0.26) 2[®. (0.89)

(6;8 -0.59* -053 -0.26 -0.25 1.61 -0.32 -024 -0.10 -0.26 0.76
(0.32) (0.40) (0.44) (0.47) (1.43) (0.23) (0.28) (0.30) 3M. (1.01)

(8;10 -0.63 -047 -0.18 -0.16 1.31 -0.23  0.03 0.19 012 -0.11
(0.43) (0.54) (0.59) (0.62) (1.92) (0.32) (0.39) (0.41) 4. (1.38)

Note: the regression specification is identical to the regjom in Table 4. *** (**) [*] denotes
significance ap < .01, (p < .05),[p < .10].

We test the robustness of the new model formulation usingdinge sample restrictions
as suggested in CB whereby the robustness results are cdifgptyahe estimates in
Table 2. Table 5 gives the estimated partial effects of aidrwihe model is estimated
under the four sample restrictions. In general, the rolasstmesults lend strong support
to the full sample results as the redistribution results @akvdemocracies are significant
in all four cases, and in Panels A and B the precision of thenasts is even better
than for the full sample. Further, in contrast to the resmit$able 2 the redistribution
result is also significant when we exclude the post commuaishtries. Finally, when
we exclude the extreme aid flows, we again find a marginallyiBognt negative effect
on the poorest quintile in relatively strong democracies viie cannot say who benefits
from this.

Overall, we conclude that aid has no statistically signiftcaelationship with income
redistribution in democratic developing countries. Tlis0 using both the regression
formulation in CB and our own more general formulation.
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5. Conclusion

This paper illustrates the problems often encounteredtarpneting regression models
with non-constant partial effects of some regressors. iBpalty, we show that the con-

clusions drawn in a recent paper by Bjgrnskov (2009) do naiviolrom the regressions

presented in the paper.

Bjgrnskov argues that foreign aid is positively associatét elites’ share of total in-

come in democratic developing countries, but not partitylso in autocracies. This
makes Bjgrnskov conclude that donors are facing a moral dilenarguably because
they must choose between democracy and income equality.

We show that the conclusion drawn from a set of regressiogseastionable. There is
no statistically significant association between the inealistribution and foreign aid in
democratic developing countries. Instead, Bjgrnskov'sehskows a statistically signif-
icant association between aid and the income distributiomon-democratic countries,
and the association is negative in the sense that highes assbciated with a lower in-
come share for the richest quintile. The results are confirwigen we formulate a more
general regression model, which allows the partial efféatsbon the income distribution
to be a non-continuous function of democracy.
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