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How Is Foreign Aid Spent?
Evidence from a Natural Experimentt

By ERIC WERKER, FAISAL Z. AHMED, AND CHARLES CoHENE]

We use oil price fluctuations to test the impact of transfers from
wealthy OPEC nations to their poorer Muslim allies. The instrument
identifies plausibly exogenous variation in foreign aid. We investi-
gate how aid is spent by tracking its short-run effect on aggregate
demand, national accounts, and balance of payments. Aid affects
most components of GDP though it has no statistically identifiable
impact on prices or economic growth. Much aid is consumed, pri-
marily in the form of imported noncapital goods. Aid substitutes for
domestic savings, has no effect on the financial account, and leads
to unaccounted capital flight. (JEL F35, O19)

t is notoriously difficult to measure the causal impact of foreign aid on the econ-

omy. The “micro-macro paradox” (Paul Mosley 1986) renders it impossible to add
up the effects of individual aid projects, since foreign aid is fungible. Thus, research-
ers are left to conduct cross-country analyses to capture the effect of aid on eco-
nomic growth and other outcomes net of the recipient governments’ domestic budget
reshuffling. This large literature has produced mixed results and much disagree-
ment, largely due to different interpretations over causal inference (David Roodman
2007). After all, since donors may reward countries for good performance—or bail
out basket cases—concerns of endogeneity are justified. Not surprisingly, the litera-
ture has employed a number of instrumentation strategies (see Raghuram G. Rajan
and Arvind Subramanian 2008).

Existing instrumental variable approaches use the literature on the determi-
nants of aid (e.g., Alberto Alesina and David Dollar 2000) to isolate variables
that predict foreign aid, broadly, and then use the best candidates to predict aid
in a two-stage aid-on-growth regression. But each existing instrument for aid (see
Peter Boone 1996; Henrik Hansen and Finn Tarp 2001) can be criticized for one
of three broad reasons: it is highly collinear with aid itself (e.g., lagged aid, lagged
aid squared); it stands a good chance of not being truly exogenous to the economy
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(e.g., lagged arms imports, lagged “policy,” lagged GDP per capita, policy interac-
tions); or, it is time-invariant and thus limits the temporal inferences that can be
drawn from the analysis (e.g., Egypt, Africa Franc zone, population).

In this paper, we undertake a different attempt to purge endogeneity concerns
from the cross-country regressions. Rather than rely on a broad determinant of for-
eign aid to isolate exogenous variation, we focus on a specific episode of foreign
aid and instrument for aid using a natural experiment approach. In particular, we
track the economic impact of what may be the most significant foreign aid windfall
since the Marshall Plan, a United States program including economic aid and the
reconstruction of Western Europe after World War II named after General George
Marshall.

The twin oil crises of 1973 and 1979 produced more than a decade of sky-high
oil prices, which filled the government coffers of Gulf oil exporters. These nations,
principally Saudi Arabia, the United Arab Emirates, and Kuwait, then distributed
some of the rents to countries in the developing world (Eric Neumayer 2002) as
depicted in Figure 1. Arab donors were generous with foreign aid, donating over 1.5
percent of their gross domestic product (GDP) (Eric Neumayer 2003). Not surpris-
ingly, the aid heavily favored Muslim countriesl! In contrast to most aid today, this
aid was largely unconditional block grants to finance ministries (Paul Hallwood and
Stuart Sinclair 1981; Shireen Hunter 1984). Together, these facts imply that poor,
Muslim countries received a windfall in unconditional foreign aid coincident with
the rise in the price of oil.

This natural experiment approach is uniquely powerful among instrumental vari-
able approaches to measure the short-run impact of aid on the economy. This ques-
tion represents a significant gap in our understanding of the macroeconomic effects
of aid. With all the attention on aid and growth, there has been little focus on what
one would expect to occur in a normal economy upon receipt of foreign assistance.
For instance, foreign aid should not show up in GDP in and of itself—after all, it is
not produced inside a country’s borders. If a reasonable fraction of it is spent inside
the country, however, it should eventually appear in the national accounts, whether
or not a country is corrupt or mismanaged. Yet, we have very little understanding
of how foreign aid trickles through the economy.

Since we are interested in the short-run impact of aid on macroeconomic activ-
ity, the price of oil may be correlated with the outcome variables we are evaluating.
But, we can incorporate the fact that aid from the Gulf states of the Organization of
Petroleum Exporting Countries (OPEC) heavily favored Muslim countries. Although
oil prices may directly affect the outcome variables of interest, they should not dif-
ferentially affect these outcomes in Muslim countries. Hence, we can use interaction
of the price of oil with whether the recipient country is Muslim as an instrument for
foreign aid.

Our instrument allows for the inclusion of country fixed effects, which eliminates
omitted variable bias due to unobservable time-invariant country effects, as well

! Neumayer (2003) performs a Heckman estimation of aid receipts from Arab donors as many countries
receive no aid from these donors. The only significant variables at the gate-keeping stage and the level stage, other
than the size of population, are whether the recipient country is Arab and/or Muslim.
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FiGURE 1. O1L PriCE AND OPEC AID FLows

Notes: For oil aid, we sum non-Development Assistance Committee (DAC) bilateral with Arab multilateral
Office Development Assistance (ODA) flows and weight to 2002 US dollars using the Organization for Economic
Co-operation and Development (OECD) DAC deflator. Aid data are from the OECD. Oil prices are in 2002 US
dollars and from British Petroleum. Aid data are annual but smoothed.

time fixed effects that account for global shocks. Moreover, the flow of other funds
(principally workers’ remittances and private charity) originating from oil export-
ers that are potentially correlated with our instrument do not seem to constitute an
important threat to the validity of the empirical strategy, as we show in various
robustness checks.

Using this empirical approach, we examine the short-run effect of foreign aid
on aggregate demand, including real GDP growth, inflation, and real exchange
rate appreciation. Then, we explore how the aid windfall was spent by tracking the
impact of aid on the national accounts. Finally, we investigate the impact of aid on
domestic savings and the financial account.

The results are informative. We find little measurable effect on growth, domes-
tic prices, or the real exchange rate. However, there is some evidence that all of the
components of GDP, including government spending and investment, may have been
affected. Consumption, specifically of imports, rises substantially. For each percent-
age point of GDP in additional foreign aid, household consumption rises by at least 0.6
percent of GDP, and imports increase by around 1 percent of GDP. Noncapital imports
appear to rise faster than capital imports. Aid substitutes approximately one-for-one
for domestic savings and brings little in the way of foreign investment. Finally, con-
trary to anecdotes of Arab charity flooding into poor Muslim countries, the aid was
associated with huge unaccounted capital outflows on the balance of payments.
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The rest of the paper is organized as follows. Section I explains the empirical
specification and data. Section II describes our results. Section III subjects the find-
ings to various robustness checks. Section IV concludes.

I. Specification and Data

Our empirical setup involves the standard aid-on-growth specification with fixed
effects, taking advantage of the two-stage least squares (2SLS) setup:

D Aid, = o+ BMuslim x p(oil), + 6X,_ + AD, 4 (D, + ¢,
2 y,=a+ bAid + cX, +dD, +eD +u,

where i indexes countries, ¢ indexes years; Muslim is a dummy variable indicating
whether at least 70 percent of the country’s population identifies with the Islamic
religion; p(oil) is the price of oil; X is a vector of economic, political, and demo-
graphic controls for each country; and D is a vector of country and year fixed effects.
Aid is expressed as a percentage of GDP, and y is the outcome variable of interest
(e.g. economic growth, or consumption as a percentage of GDP).

Unless otherwise specified, all data are from the World Development Indicators
2005 database from the World Bank and include all available observations from
1960-2003. Likewise, our analysis excludes rich countries (classified as high income
by the World Bank) and oil producers (classified by British Petroleum 2005). Rich
countries do not receive development assistance, and for Muslim oil-producing
developing countries, the impact of high oil prices will have a direct impact on the
economy that dwarfs any increase in foreign aid. The countries that are included are
listed in Appendix A.

We choose standard controls that should not introduce unnecessary endogeneity
into the aid/economy relationship. The controls are real GDP per capita (poor coun-
tries receive more aid), log of population (aid is biased toward smaller countries),
lagged growth in GDP per capita, and the occurrence of war within the country
(both of which may have a first-order effect on the economy, independent of aid).
As we include dummy variables for year and country as part of our fixed effects
specification, it is not necessary to introduce any other spatial or temporal dummies
such as world regions, ethnolinguistic fractionalization, or Cold War era. Further
details on all the included variables and their summary statistics are available in
Appendices B and C.

As we are interested in the short-run effects of aid on the economy, we esti-
mate regressions using annual data as well as data averaged over intervals of four
years. These periods (1960-1963, 1964-1967, etc.) are intended to help smooth
some fluctuations in the independent and dependent variables, but still effectively
account for the heterogeneity in our instrument over time. For the annual fre-
quency data, we estimate our initial set of regressions using Newey-West standard
errors that allow for autocorrelation up to one lag period. We estimate our four-
year averaged regressions using ordinary least squares (OLS) with Huber-White
standard errors.
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TABLE 1—FIRST-STAGE REGRESSION

Aid Aid Aid and
(percent of per capita Workers’ workers’
Aid GDP), Aid (2000 US $), remittances remittances
Dependent (percent of four-year per capita four-year (percent of  (percent of
variable GDP) average (2000 US $) average GDP) GDP)
Estimation method OLS OLS OLS OLS OLS OLS
Muslim x p(oil) 0.116 0.109 0.829 0.883 0.022 0.139
[0.022]sx [0.033 ] [0.241 ] [0.332]*#%  [0.010]** [0.027]sx
GDP per capita growth 0.007 0.112 0.319 0.744 0.012 0.021
(annual percent) (0.035] (0.089] [0.129]#x [0.299]* [0.053] [0.076]
In(GDP per capita, —10.331 0.112 —14.149 —14.781 —2.403 —15.423
constant 1995 US$) [0.896** [0.089] [4.039]#* [5.820]%* [0.653] % [2.028]#
In(population) —10.484 —7.091 —58.376 —57.406 —5.195 —20.808
[2.848]#* [2.716]#* [15.052]#x* [19.037]sx [1.491 ] [6.531]*
War occurring —0.931 0.127 —5.941 —5.684 —0.206 —1.106
[0.522)* [0.898] [1.799 ] [3.426]* [0.332] [0.689]
Observations 2,319 583 2,327 584 1,563 1,527
F-stat of excluded 28.29 13.05 11.8 7.07 4.89 26.35

instruments

Notes: With annual data, Newey-West standard errors are in brackets with first-order autocorrelation structure.
For averaged data, robust standard errors are in brackets. Country and year fixed effects are included.
*##% Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.

II. Results
A. First Stage

Table 1 reports the results of the first-stage regression. Column 1 describes the
effect of oil prices on the amount of foreign aid received by nonoil producing Muslim
countries. The coefficient on aid is 0.116, which means that a $10 increase in the
price of oil provides a windfall of foreign aid to nonoil producing Muslim countries
equal to 1.16 percent of GDP. The control variables have the expected signs. Richer
and more populous countries receive less aid (as a percent of GDP), countries at war
receive less aid, and growth is insignificant. The F-test on the instrument yields a
value of 28.3, easily exceeding the threshold for weak instruments of 10 suggested
by Douglas Staiger and James H. Stock (1997).

The instrument performs reasonably well in the regressions using data averaged
over four years. A $10 increase in the price of oil provides an average windfall of
foreign aid to nonoil-producing Muslim countries equal to 1.1 percent of GDP. The
control variables jump around somewhat, and the F-test on the instrument (13.1)
exceeds the threshold for weak instruments. The strength of the first-stage regres-
sion at annual and four-year frequencies allows us to run two-stage least squares on
a variety of outcome variables, though the lower F-statistic on the four-year data
warns of noisier results on the pooled data.
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To confirm that these effects are being driven by aid and not GDP, we rerun the
specifications in columns 1 and 2 on aid per capita. While the F-statistics are weaker
than in the first two columns, the instrument retains strong predictive power. A $10
increase in the price of oil is associated with more than $8 of additional aid per
capita to Muslim nonoil producers.

The chief concern with the instrumentation strategy is that it will pick up not
only government-to-government aid from Gulf states to poor Muslim countries, but
private financial flows as well—in particular, workers’ remittances and private char-
ity. Ex ante, there is no reason to doubt that salaries sent home by Muslim workers
in the oil fields, or Wahabbi charity from Saudi Arabia to Muslim communities in
the Sahel, might be substantial. (Interestingly, this phenomenon may plague other
papers estimating the economic impact of foreign aid, but the concern has not been
raised in the literature.)

There are no direct data available on private charity, but we test for these flows
using balance of payments data in Section IIE, where we find little evidence that
private charity flows are any concern for the estimation strategy. For workers’ remit-
tances, using data from the International Monetary Fund (IMF) (with unfortunately
limited coverage during the 1970s), we follow a two-part approach. First, we re-run
the first-stage regression with workers’ remittances, then remittances combined with
aid, as outcome variables. With this exercise, we find the aid windfall picked up by
the instrument dwarfs any remittance windfall. Second, in Section IIIB we rerun
our main results controlling for workers’ remittances as well as instrumenting for a
combined aid plus remittances. This exercise changes the magnitude of some of the
estimations but does not alter our qualitative conclusions.

Column 5 of Table 1 regresses workers’ remittances on the instrument. The mag-
nitude of the coefficient (0.022) is less than one-sixth that of the coefficient when
combined remittances plus aid are regressed on the instrument (0.139) in column 6.
So, it appears that an increase in remittances is being picked up by the instrument,
but also that the aid windfall dominates any remittance windfall. This should not be
surprising for two reasons. One, there is no reason to suspect that the oil companies
would have raised wages one-for-one with oil prices; likely, the companies and the
state would keep most of the rents. Two, while there are many workers in the Gulf
from primarily Muslim countries, there are also many workers from countries we
do not classify as Muslim, such as the Philippines. Given these results, and the limi-
tations that including the remittance data imposes on the sample size, we proceed
through our main results without controlling for remittances, but recognizing that
we may be overestimating some coefficients.

B. Aggregate Demand, Inflation, and the Real Exchange Rate

A transfer of funds from one country to another raises the recipient government’s
level of available funds. If spent, an inflow of aid should provide an economic stimu-
lus, representing an outward shift in aggregate demand. All else being equal, this
should raise output (growth) and prices. We directly test for this effect.

Table 2 presents the coefficients of aid on a number of dependent variables captur-
ing components of the economy. Each line of the table contains a different dependent
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TABLE 2—AID AND THE MACROECONOMY

2SLS, OLS, 2SLS,
OLS 2SLS lagged aid four-year four-year
Dependent variable 1) 2) 3) (] ®)
Growth in per-capita GDP 0.046 0.215 0.22 —0.033 —0.027
in year ¢ (percent annual) [0.036] [0.135] [0.122]* [0.028] [0.093]
Log inflation (percent annual) * 0.01 —0.067 —0.047 0.047 —0.095
[0.018] [0.121] [0.110] [0.047 [0.228]
Log undervaluation 0.02 0.028 0.03 0.022 0.051
[0.006]*#*  [0.029] [0.030] [0.016] [0.073]
Household final consumption 0.231 0.851 0.727 0.212 0.904
expenditure (percent of GDP) [0.059]%#*  [0.248]***  [0.225]***  [0.084]** [0.390]**
Gross capital formation 0.12 0.305 0.416 0.125 0.366
(percent of GDP) [0.036]#* [0.172]* [0.143]#s [0.062]** [0.236]
Government final consumption 0.085 0.106 0.006 0.126 0.236
expenditure (percent of GDP) [0.034]* [0.168] [0.137] [0.067]* [0.275]
Exports of goods and services 0.001 0.108 0.18 —0.056 0.043
(percent of GDP) (0.039] (0.187] [0.162] (0.075] [0.275]
Imports of goods and services 0.436 1.37 1.329 0.412 1.562
(percent of GDP) [0.060]##*  [0.274]%*=  [0.253*%* [0.114] [0.407]#
Observations 2,319 2,319 2,303 583 583

Notes: The impact of foreign aid on the macroeconomy. The coefficients on foreign aid (percent of GDP) in vari-
ous specifications: dependent variables are shown in the left column. Regressions are as follows in each column.
Column 1 contains OLS with Newey-West standard errors (with first-order autocorrelational structure), annual
data includes country and year fixed effects with RHS variables as in Table 2. Column 2 contains 2SLS with
Newey-West standard error (with first-order autocorrelational structure), annual data includes country and year
fixed effects with RHS variables as in Table 2. Aid is instrumented with Muslim x p(oil). Column 3 contains the
same as the regression in column 2. We use | period lagged aid instead of current aid. We report the coefficient
estimate on lagged aid. Aid is instrumented with Muslim x p(oil). Column 4 contains OLS with robust standard
errors, four-year averaged data, includes country and year fixed effects with RHS variables as in Table 2. Column
5 contains 2SLS with robust standard errors, four-year averaged data, includes country and year fixed effects.
Aid is instrumented with Muslim x p(oil). Log undervaluation is the log of the residual from the regression of log
real exchange rate regressed on log real per capita GDP growth and year dummies. The procedure is described in
Rodrik (2007). Log undervaluation has the following number of observations: 906 (columns 1 and 2), 901 (col-
umn 3), and 323 (columns 4 and 5).
2CPI (percent annual) has the following number of observations: 1,969 (columns 1 and 2), 1,960 (column 3),
and 506 (columns 4 and 5).
*#* Significantly different from O at the 1 percent level.
** Significantly different from 0 at the 5 percent level.
* Significantly different from O at the 10 percent level.

variable. Each column is a different regression specification. Column 1 reports the
noninstrumented regression using our sample. Column 2 reports the instrumented
regression. Column 3 is identical to column 2 but lags aid by one year (the exact tim-
ing of the aid entering the economy is unknown). Columns 4 and 5 are equivalent to
1 and 2, but with data averaged in four-year intervals. All regressions contain coun-
try and year fixed effects, as well as the control variables described in Section I.
The first row reports the effect of foreign aid on growth in GDP per capita. As
column 1 indicates, an increase in foreign aid equal to 1 percent of GDP is associ-
ated with an increase in the per capita growth rate of 0.046 percentage points. Of
course, as we discussed previously, there is no reason to believe that there should be
anything causal in this relationship. In column 2, instrumenting for foreign aid with
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Muslim x p(oil), we note an increase in the coefficient to 0.215, but the size of the
standard error prevents us from drawing any conclusions. Column 3, using lagged
aid, provides a similar coefficient (significant at the p = 0.1 level). However, in col-
umns 4 and 5, averaged over four-year periods, we find no association or effect from
foreign aid to economic growth.

The inflow of foreign aid may not only stimulate output but also prices. The sec-
ond row of Table 2 reports the effect of aid on inflation (measured as the log of
the annual percentage change in consumer prices). As the coefficients indicate, the
inflation regressions are noisy and inconclusive. Since many developing countries
at this time controlled inflation through foreign exchange controls with fluctuating
black market premia (Brian Pinto 1989), this lack of a pattern may not be much of a
surprise. Yet, even without any discernable effect on domestic prices or quantities,
the aid windfall may show up in the exchange rate.

A surge in foreign exchange in any form (including aid) can cause an apprecia-
tion in the exchange rate, thereby shifting production to nontradeables and demand
to tradeables. This so-called Dutch Disease phenomenon may result in a loss of
competitiveness in the export sector, which, in turn, may slow long-run growth as
export industries are typically technological leaders within a country (Raghuram
G. Rajan and Arvind Subramanian 2008). Following Rodrik (2007, 11), we gener-
ate a measure of real exchange rate undervaluation using data from the Penn World
TablesE/Row 3 in Table 2 reports the effect of aid on the log of real exchange rate
undervaluation. In the instrumented regressions, we do not find any evidence for
real appreciation of the exchange rate. In fact, the coefficients, though statistically
insignificant, indicate devaluation|*]

C. The National Income Identity

The small effect of aid on economic growth may be the expression of its lim-
ited impact on the economy, but it could also be hiding larger, but countervailing,
effects. The bottom half of Table 2 reports the effect of aid on the components of
the national income identity, namely consumption, investment, government expendi-
tures, exports, and imports. Dependent variables, such as foreign aid, are expressed
as a percentage of GDP. Each cell represents the coefficient on the aid term, and
we have a balanced panel. If aid is being spent and consumed, we should expect it
to raise private and government consumption and lead to a widening of the trade

deficit] |

2 We repeat the exercise using total GDP (not reported) and the effects are nearly identical to using GDP per
capita, reflecting the stationary nature of population growth across countries.

3 This is calculated using a three-step approach. First, we take the log of the ratio of exchange rates to pur-
chasing power parity (PPP) conversion factors from the Penn World Tables to get a measure of the log of the real
exchange rate (RER). Second, we regress this In(RER) on In(real per-capita GDP) to adjust for the fact that non-
traded goods are cheaper in poor countries. Third, we take the value of In(RER) from the first step and subtract the
predicted values of In(RER) from the second step, and define that measure as INUNDERVALUATION).

4 A graphical analysis shows a slight real exchange rate appreciation in Muslim countries, relative to non-
Muslim countries, through 1980, followed by a stronger depreciation through 1985. A more complicated medium-
run story of the aid windfall and macroeconomic management may explain this outcome.

3 Our predictions are consistent with recent theoretical work. Santanu Chatterjee, Georgios Sakoulis, and
Stephen J. Turnovsky (2003), for example, model the effects of a pure aid transfer (i.e., untied aid) and show that
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Our empirical approach essentially compares nonoil producing, developing
Muslim countries with their non-Muslim counterparts as the price of oil changes.
Figure 2 is a representative case, that plots government consumption as a share of
GDP across our treatment and control groups over timeEl(This graphical approach
ignores the precision introduced by the econometric controls described in Section I.)
As can be seen, there is a bump in government consumption in Muslim countries cor-
responding to the increase in oil prices. This bump is what our econometric strategy
will measure, though our statistical results will be diluted by nonpetrodollar-related
trends, such as the high level of government consumption in Muslim countries dur-
ing the low oil price years of the early 1960s.

In row 4 of Table 2, we examine, econometrically, aid’s impact on private con-
sumption. The first and fourth columns report the (noninstrumented) statistical
association between aid and consumption, which is positive and a little over 0.2.
This may be capturing the effect of untied aid on consumption, but it might also be
picking up donor preferences and various tied/conditional aid programs. When we
instrument for aid to measure the impact of the Gulf windfall on Muslim recipients,
the results are large and robust. An increase in aid of 1 percent of GDP raises private
consumption by 0.7 to 0.9 percentage points, depending on the specification. We
remind the reader that this, and the following regressions, may be somewhat inflated
by the contemporaneous bump in remittance inflows.

The fifth row of Table 2 presents the marginal effect of aid on investment. Our
measure of investment is gross capital formation which consists of private and gov-
ernment outlays on fixed assets, net changes in the levels of inventories, and net
acquisitions of valuables. The coefficient estimate on aid from our 2SLS regression
is 0.3, but it is only marginally significant at the 10 percent level. The coefficient
estimate on 1-year lagged aid is slightly larger at 0.4, and statistically significant.
Over the medium term, aid seems to maintain a positive effect on investment. In
the four-year averaged regressions, the coefficients are the same but the statistical
significance is lost.

We examine the effect of aid on government final consumption expenditures in
row 6. This variable includes all current government expenditures for purchases of
goods and services (including compensation to employees), but does not include gov-
ernment capital formation We find that an increase in aid equivalent to 1 percent
of GDP raises government spending by 0.1 percent of GDP, but this is not statisti-
cally significant. Our point estimate from the four-year averaged data is double, but
is close to zero with lagged aid. Figure 2 hints at why the measurement might be
so imprecise. Of the three episodes in which Muslim sample countries had higher
government consumption than non-Muslim sample countries, only one was during
a period of high oil prices.

temporary pure transfers have modest short-run effects, with the most direct impact on private consumption. Pure
transfers worsen the current account in the recipient country, primarily through import consumption.

© Graphs of other variables are available from the authors upon request.

7 This government consumption measure also includes most expenditures on national defense and security
but excludes government military expenditures that potentially have wider public use and are part of government
capital formation.
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FIGURE 2. GOVERNMENT CONSUMPTION IN MUSLIM AND NON-MUSLIM AID RECIPIENTS

Notes: Nonbalanced panel. Oil prices are in 2002 US dollars and from British Petroleum. Government consump-
tion data are annual but smoothed.

If aid leads to an increase in consumption, investment, and government spending
in the absence of GDP growth, it follows from the national accounts identity that
the trade balance must be widening. This import bill is financed either from export
earnings or foreign capital inflows, such as foreign aid. Whether exports rise or fall
in response to an aid inflow in the short run is difficult to predict ex ante, although
some evidence suggests exports will fall (Rajan and Subramanian 2005; Thierry
Tressel and Alessandro Prati 2006)-3' To examine this further, we assess the mar-
ginal effect of aid on exports and imports separately.

Row 7 of Table 2 reports the coefficients on aid with exports of goods and ser-
vices (as a share of GDP) as the dependent variable. In all the instrumental-variable
regressions, the coefficient on aid is positive (ranging from 0.05 to 0.2) but not sta-
tistically significant. How does the response of exports compare to imports in the
short run? The marginal effect of aid on imports of goods and services, which rise
by a large amount, is reported in the eighth row of Table 2. In all the regressions,
the coefficient on aid is positive and highly significant. Our coefficient estimates
on aid from the 2SLS regressions are triple those from the potentially biased OLS
regressions. We find that a 1 percentage point increase in aid (as a share of GDP)
raises import consumption by about 1.4 percent of GDP*' Combining this with our

8Rajan and Subramanian (2005) argue that a real exchange rate appreciation due to additional aid may cause
slower growth in export-oriented, labor-intensive industries relative to other manufacturing industries. Similarly,
Prati and Tressel (2006) find that aid tends to depress exports.

°While the figure is statistically indistinguishable from an increase of 1 percent of GDP, it is possible for $1 in
foreign aid to lead to more than $1 in imports, as official aid counts grants and the concessional part of loans.
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coefficient estimates on exports means that the trade balance widens by —1.3 percent
of GDP. We note that this effect from aid is much larger than any of those reported
by Prati and Tressel (2006), who find that an increase in aid of 1 percent of GDP
deteriorates the trade balance in the range of 0.16 to 0.23 percentage points of GDP
with various OLS and GMM estimations.

D. Import Decomposition and Savings

There is nothing wrong with imports per se. A large portion of domestic capi-
tal in developing countries is imported (Jonathan Eaton and Samuel Kortum 2001;
Laura Alfaro and Eliza Hammel 2007). If recipient countries are spending the aid
on investment goods, it could have a beneficial effect on growth (Hollis B. Chenery
and Alan M. Strout 1966). To analyze this possibility, we examine the composi-
tion of imports. Unfortunately the World Development Indicators do not report the
composition of imports by types of goods, so, we derive import shares from highly
disaggregated world import data for the period 1962—2000.

We examine the import composition of capital, automobile, and all other goods.
Rows 1-3 of Table 3 report the marginal effect of aid on shares of imported capital,
automobiles, and other goods (as a percent of GDP)E'Aid has a positive and almost
uniformly significant effect on imported capital, automobile-related, and noncapital
goods. An inflow of aid equal to 1 percent of GDP raises the import of capital goods
by 0.2 percent of GDP, automobiles by 0.3 percent of GDP, and noncapital goods
by nearly 0.4 percent of GDP. Thus, while the marginal effect of aid is consistently
larger on imported noncapital goods, some aid is spent on foreign capital goods.

Examining the shares of these types of goods to total imports (rows 4—6 of Table 3)
reveals a potential shift in the preference for foreign consumption goods over capital
goods. This is consistent with an income effect from aid where consumption goods
are more income elastic. An increase in aid equal to 1 percent of GDP decreases the
import share of capital goods by around 0.3 percent of total imports and increases
the share of noncapital goods by 0.3 to 0.5 percent of imports (both statistically
significant at the 5 percent level with lagged aid). The magnitude of this shift is eco-
nomically significant. For the typical poor country in our sample with GDP equal
to about $42 billion, a back-of-the-envelope calculation reveals that around $25 mil-
lion in imports is diverted from capital to noncapital goods from an increase in aid

19 This data, compiled by Robert Feenstra et al. (2005), reports bilateral trade flows reported at the 4-digit
SITC level for over 150 countries from 1962-2000. We map the SITC codes to the appropriate two-digit US
Bureau of Economic Analysis (BEA) industry classifications. Following J. Bradford DeLong and Lawrence H.
Summers (1991), Eaton and Kortum (2001), and Alfaro and Hammel (2007), we associate capital equipment with
nonelectrical equipment, electrical equipment, and instrument industries. We define equipment trade as the sum
of BEA industry codes 20—27 and 33 (farm and garden machinery, construction mining, etc.; computer and office
equipment; other nonelectric machinery; electronic components; other electrical machinery; and instruments and
apparatus). We associate automobile and automobile-related goods as the sum of BEA industry codes 28 and 29.
Noncapital goods refer to all goods excluding capital equipment and automobile goods.

' To calculate the share of imported capital, automobile, and other goods, we multiply our derived shares
(from the world import trade data) with the imports of goods (percent of GDP) series from the WDIL.
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TABLE 3—AID, COMPOSITION OF IMPORTS, SAVINGS, AND NET ERRORS AND OMISSIONS

2SLS, OLS, 2SLS,
Dependent variable OLS 2SLS lagged aid four-year  four-year
Capital imports (percent of GDP) 0.047 0.207 0.221 0 0.194
[0.022]#* [0.096]#* [0.083]s#x [0.045] [0.104]*
Automobile imports (percent of GDP) 0.044 0.278 0.282 0.009 0.303
[0.017]#s [0.112]% [0.107 ] [0.027] [0.119]*
Noncapital imports (percent of GDP) 0.244 0.378 0.501 0.17 0.245
[0.072]sx [0.193]* [0.187]s [0.075]**  [0.191]
Observations 1,354 1,354 1,348 430 430
Capital imports (percent of -0.017 —0.268 —0.356 —0.032 —0.39
total imports) [0.027)] [0.152]* [0.141]#* [0.039] [0.239]
Automobile imports (percent of 0.055 —0.048 —0.138 —0.011 —0.143
total imports) [0.026)** [0.130] [0.123] [0.045] [0.199]
Noncapital imports (percent of —0.038 0.315 0.495 0.043 0.533
total imports) [0.044] [0.237) [0.220]%* [0.069] [0.375]
Observations 1,904 1,904 1,891 596 596
Gross domestic savings —0.316 —0.957 —0.733 —0.343 —1.143
(percent of GDP) [0.058]#x [0.210] [0.191 ] [0.095]#%  [0.304]**
Observations 2,319 2,319 2,303 583 583
Net errors and omissions —-0.07 —0.365 —0.324 —0.101 —-0.372
(percent of GDP) [0.043] [0.133 ]k [0.105]# [0.058]* [0.156]%*
Observations 1,682 1,682 1,676 457 457

Notes: Table shows the impact of foreign aid on the composition of imports and savings and the coefficients
on foreign aid (percent of GDP) in various specifications: dependent variables are shown in the left column.
Regressions are as follows in each column. Column 1 includes OLS with Newey-West standard errors (with first
order autocorrelational structure), annual data, includes country and year fixed effects with RHS variables as in
Table 2. Column 2 includes 2SLS with Newey-West standard error (with first-order autocorrelational structure),
annual data, includes country and year fixed effects with RHS variables as in Table 2. Aid is instrumented with
Muslimxp(oil). Column 3 includes the same regression in column 2. We use 1 period lagged aid instead of current
aid. We report the coefficient estimate on lagged aid. Aid is instrumented with Muslimxp(oil). Column 4 includes
OLS with robust standard errors, four-year averaged data, includes country and year fixed effects with RHS vari-
ables as in Table 2. Column 5 includes 2SLS with robust standard errors, four-year averaged data, includes coun-
try and year fixed effects. Aid is instrumented with Muslimxp(oil).
*##% Significantly different from O at the 1 percent level.
** Significantly different from O at the 5 percent level.
* Significantly different from O at the 10 percent level.

equal to 1 percent of GDP—one-twelfth of the aid inﬂowIn the four-year average
regressions, the effects look similar though without statistical precision.

We can take our analysis of imports further. We break down the noncapital
goods imports according to a two-digit BEA industry classification and examine
the impact of instrumented aid on each import category. As the data are sparse for
some industries, we do not report the regressions, but we note that consumption

12 This figure is the product of the median GDP of $41.9 billion, average share of imported goods to GDP, and
our coefficient estimate.
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goods (apparel, books, miscellaneous manufactures) and intermediate goods (min-
erals, fertilizer) rose with the aid. We find no increase in imports of chemicals, the
category that includes oil.

By rearranging the national accounts identity and looking specifically at the
financing of investment, we know that investment equals the sum of domestic sav-
ings and net imports. Over the years, numerous studies have examined the rela-
tionship between aid and savings, generally finding a negative relationship (Henrik
Hansen and Finn Tarp 2000). Our results are consistent with these findings. Indeed,
our estimates, reported in row 9 of Table 3, cannot rule out that all aid is consumed.
Our measure of savings is gross domestic savings (as a share of GDP), which is the
sum of private and government savings. In the instrumented models, the coefficient
on aid is negative, highly significant, and around —1.

Finally, we note that our coefficient estimates for aid on investment, imports,
exports, and savings add up appropriately. The marginal effect of aid on investment
is 0.3, on savings is —1, and on net imports is 1.3. According to the basic national
income identity: I = S + (M — X). Thus, we have 0.3 = —1.0 + 1.3. Summing up our
coefficients for the national accounts identity (Y = C + G + [ + X — M) is equal
to approximately zero, consistent with aid not being produced within the country’s
borders.

E. The Financial Account

To recipient countries, aid is booked in the balance of payments as a source of
funds in current transfers. The balance of payments is a double-entry accounting
system in which sources and uses of funds must sum to zero. (Section IIC demon-
strates that imports are the main use of the new funds.) We noted in Section IIA that
aid from OPEC members in the Gulf to poor Muslim countries may be correlated
with other sources of funds, such as workers’ remittances and private charity. It
may also be correlated with, or even drive, private investment flows, another source
of funds booked in the financial account. These hypotheses can be tested using
balance-of-payments data.

We estimate the association between instrumented aid and various entries in the
financial account (not reported). As it turns out, this foreign aid had very little effect
on the financial account. The marginal effect of aid on net inflows of foreign direct
investment and portfolio investment are negligible, due in part to the fact that most
Muslim countries have historically restricted financial account transactions 2/ This
means that our instrumented aid neither caused, nor is spuriously correlated with,
any windfall in private investment.

With a restricted financial account, how can we track private charity flows and
off-the-books remittances? The entries in the balance of payments are forced to
sum to zero through an entry called “errors and omissions,” which is positive if

13 We verified this claim by examining measures of capital account liberalization from the IMF Annual
Exchange Rate Arrangements and Exchange Rate Restrictions as discussed in Alfaro and Hammel (2007). We
calculate that about 70 percent of Muslim countries restrict capital account transactions over the period 1966—
1995. Moreover, using the WDI data we find that, on average, net FDI inflows amount to less than 1 percent of
GDP for Muslim recipients in our sample (compared to 1.6 percent of GDP for non-Muslim countries).
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there are unaccounted sources of funds (money flowing into the economy) and nega-
tive if there are unaccounted uses of funds (money flowing out of the economy).
Row 8 of Table 3 reports the regressions on net errors and omissions. As charitable
contributions and other unaccounted funds from Arab oil producers are likely to
surge following oil price hikes, we would expect this coefficient to be positive. In
fact, the coefficients are large, statistically significant, and negative. An aid inflow
equal to 1 percent of GDP leads to an outflow of unaccounted funds of around 0.35
percent of GDP. (We note this magnitude is larger than the documented inflow of
remittances.) To explain this negative coefficient, we speculate that some aid was
“recycled” to offshore accounts. During this period, petrodollar recycling through
Western countries was prevalent by Arab oil producers. Similar recycling by the
recipients of Arab foreign aid would not be unreasonable.

III. Robustness
A. Economic Structure and Politics

Our first robustness check accounts for the possibility that Muslim countries have
some other characteristics that systematically bias their responses to changes in the
price of oil. If the only terms in our regressions correlated with the price of oil are
in the instrument, then we may attribute to aid what in reality is working through
some other channel. Although it is impossible to control for every such conceivable
channel, we consider two potential ones that are the most salient.

First, we introduce a control variable that interacts the economic structure of the
recipient country with the price of oil. After all, the direct impact of oil prices on an
economy will vary according to that economy’s dependence on oil, which might sys-
tematically differ between Muslim and non-Muslim countries. As a proxy for this,
we consider the extent of industrialization in a country, measured by the percentage
of the population that was rural in 1960. Then, we interact this with the price of oil.

Second, we introduce a control interacting the political structure of the recipient
country with the price of oil. Countries with different political institutions—in par-
ticular, dictatorships versus democracies—often have different economic agendas,
and may react differently when input prices rise. We include a direct measure of
regime type from before the oil crisis and interact it with the price of oil 14l

Our results are reported in columns 1 and 2 of Table The inclusion of controls
for political institutions and economic structure interacted with the price of oil do
not change our core results. Aid generally has a modest, but statistically insignifi-
cant, effect on economic growth in the short run. Nearly all of this aid is consumed
(row 2), although each component of the national income account appears to rise

14 Qur political control is a binary variable that measures whether the country was an autocracy in 1972. Using
Monty G. Marshall and Keith Jagger’s (2002) POLITY 1V dataset, we classify a country as autocratic if it had a
POLITY?2 score between —5 and —10. We choose 1972 as this is the year with the best data coverage before the
price of oil rose sharply.

15 We report coefficient estimates from using annual observations corresponding to columns 1 and 2 of the
previous tables. Our robustness checks using four-year averaged data are similar to those reported earlier.
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TABLE 4—PoOLITICS, INFRASTRUCTURE, AND WORKERS’ REMITTANCES

Dependent variable OLS 2SLS 2SLS 2SLS 2SLS
Growth in per-capita GDP in 0.005 0.244 —0.081 0.013 0.017
year 7 (percent) [0.045] [0.181] [0.169] [0.134] [0.168]
Household final consumption 0.302 1.024 0.622 0.655 0.821
expenditure (percent of GDP) (0,071 [0.314]***  [0.260]** [0.214]##%  [0.295]#**
Gross capital formation 0.057 0.197 0.029 0.053 0.066
(percent of GDP) [0.040] [0.226] [0.215] [0.174] [0.218]
Government final consumption 0.128 0.107 0.361 0.299 0.374
expenditure (percent of GDP) (0.044]#=*  [0.211] (0.197]* [0.161]* [0.202]*
Exports of goods and services 0.057 0.124 —0.184 —0.148 —0.185
(percent of GDP) [0.048] [0.254] [0.219] [0.179] [0.225]
Imports of goods and services 0.544 1.452 0.827 0.859 1.076
(percent of GDP) [0.075]%+  [0.364]%**  [0.305]%**  [0.250]*** [0.336]***
Observations 2,000 2,000 1,527 1,527 1,527

Notes: The table shows coefficients on foreign aid (percent of GDP) in various specifications: dependent vari-
ables are shown in the left column. Regressions in columns 1 and 2 also include controls for economic infra-
structure and politics interacted with the price of oil. Regression in columns 3 controls for workers’ remittances.
Regression in column 4 instruments for aid and workers’ remittances. Regressions are as follows each column.
Column 1 includes OLS with Newey—West standard errors (with first-order autocorrelational structure), annual
data, includes country and year fixed effects with RHS variables as in Table 2 plus controls for economic develop-
ment (fraction of population living in rural areas in 1960; this fraction interacted with the price of oil) and poli-
tics (dummy for whether the country was an autocracy in 1972, i.e. if POLITY score is between —10 and —35; this
autocracy dummy interacted with the price of oil). Column 2 includes 2SLS with Newey—West standard error
(with first-order autocorrelational structure), annual data, includes country and year fixed effects with RHS vari-
ables as in Table 2 plus controls for economic development and politics as described above. Aid is instrumented
using Muslimxp(oil). Column 3 includes 2SLS with Newey—West standard error (with first order autocorrela-
tional structure), annual data, includes country and year fixed effects with RHS variables as in Table 2 plus control
for remittances. Aid is instrumented using Muslimxp(oil). Column 4 includes 2SLS with Newey—West standard
error (with first order autocorrelational structure), annual data, includes country and year fixed effects with RHS
variables as in Table 2. Aid and remittances is instrumented using Muslimxp(oil). Column 5 includes 2SLS with
Newey—West standard error (with first order autocorrelational structure), annual data, includes country and year
fixed effects with RHS variables as in Table 2 using the sample in columns 3 and 4. These regressions do not con-
trol for remittances. Aid is instrumented using Muslimxp(oil).
*#%* Significantly different from 0 at the 1 percent level.
** Significantly different from 0 at the 5 percent level.
* Significantly different from O at the 10 percent level.

(rows 3-5). Our coefficient estimates for the effect of aid on imports remains large
and significant.

B. Aid and Workers’ Remittances

Our second robustness check introduces two strategies to account for remittances
in the two-stage regressions. Recognizing that including remittances reduces the
sample size from Tables 2 and 3, we first control for remittances directly, and then
instrument for a combined aid and remittances.

Column 3 of Table 4 repeats the key results of column 2 in Table 2, controlling
for remittances as a share of GDP as an additional right-hand-side variable. The
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coefficient of remittances (not reported) is positive and statistically significant in
many of the regressions. For 1 percent of GDP in remittances, there is an associ-
ated rise in GDP of 0.4 percentage points, a rise in consumption of 0.8 percentage
points, a rise in investment of 0.15 percentage points, and a rise in imports of 1 per-
centage point. These associations, combined with the finding in Section II that our
instrument picks up a small bump in remittances, lead to an unsurprising series of
small changes to the coefficient estimates as reported in the table. The (statistically
insignificant) effect of aid on growth and exports disappear. The positive effect on
investment goes away. The effect on consumption and imports remain large and
statistically significant, but reduced in magnitude. And, an effect on government
spending (unaffected by remittances) becomes apparent at the 10 percent signifi-
cance level.

Given the potential endogeneity of simply controlling for remittances, in column
4, we repeat our analysis, this time instrumenting for aid and remittances combined
(and without remittances as a control). The results change little from column 3.
Of course, some of this may be driven by the new (reduced) sample coverage of
the remittance variable. So, in column 5, we rerun our original specification on
the sample in columns 3 and 4. The contrast is instructive. Most of the differences
in the coefficients compared with Table 2 are the result of the reduced data avail-
ability from the 1970s. That said, better accounting for remittances does lower the
coefficient estimates of the effect of aid on consumption and imports by up to one-
third, consistent with a direct effect of remittances on those two variables.

IV. Conclusion

In this paper, we have measured the impact of foreign aid on the economies of
recipient countries using a novel, natural experiment approach. It is worth highlight-
ing that this approach can only identify the impact of the aid that covaries with the
instrument (Joshua D. Angrist 2003). In other words, the effects found in the paper
are not for all aid generally, but for the largely untied windfall that Gulf oil produc-
ers gifted to poorer, nonoil-producing Muslim countries.

The main findings are robust to various specifications. The petro-aid was largely
consumed, nearly all in imports. It did not lead to a measurable increase in growth,
prices, or an appreciation of the exchange rate. Imported goods during the aid surge
shifted away from capital goods and toward noncapital goods, and aid crowded out
domestic savings. A significant share of the aid fled the country in unaccounted
transactions.

These findings do not necessarily imply that aid is “bad.” After all, most foreign
aid today comes with more conditionalities than did the early OPEC aid. Moreover,
many recipient countries have more accountable governments than the countries that
constitute our treatment group had in the 1970s and early 1980s. But, by examining
one particular, and dramatic, aid surge, this paper demonstrates a new avenue for
learning about the macroeconomic effects of aid as well as the potential pitfalls of
giving free money to nondemocratic regimes.
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APPENDIX A
TABLE A1—INCLUDED COUNTRIES
Year Year

Country observations’ Muslim Country observations ~ Muslim
Afghanistan 20 X Lao PDR 18

Albania 16 Latvia 13

Armenia 12 Lebanon 14 X
Bangladesh 31 X Lesotho 38

Belarus 12 Liberia 25

Benin 42 Lithuania 12

Bhutan 22 Macedonia, FYR 11

Bolivia 34 Madagascar 42

Botswana 38 Malawi 40

Bulgaria 14 Mali 34 X
Burkina Faso 42 Mauritania 42 X
Burundi 42 Mauritius 22

Cambodia 9 Moldova 12

Central African Republic 42 Mongolia 11

Chad 42 Morocco 42 X
Chile 42 Mozambique 22

Comoros 22 X Namibia 14

Congo, Dem. Rep. 42 Nepal 42

Costa Rica 42 Nicaragua 42

Cote d’Ivoire 42 Niger 42 X
Croatia 11 Pakistan 42 X
Czech Republic 11 Panama 42

Djibouti 9 X Paraguay 42

Dominican Republic 42 Philippines 42

El Salvador 42 Poland 12

Equatorial Guinea 15 Rwanda 42

Eritrea 10 X Senegal 36 X
Estonia 13 Sierra Leone 40

Ethiopia 21 Slovak Republic 11

Fiji 34 Solomon Islands 26

Gambia, The 36 South Africa 11

Georgia 13 Sri Lanka 42

Ghana 42 Sudan 42 X
Guatemala 42 Swaziland 32

Guinea 16 X Tajikistan 12 X
Guinea-Bissau 30 Tanzania 14

Guyana 38 Timor-Leste 2

Haiti 42 Togo 42

Honduras 42 Turkey 34 X
Hungary 14 Uganda 20

Jamaica 42 Ukraine 13

Jordan 27 X Uruguay 42

Kenya 41 Zambia 40

Kyrgyz Republic 12 X Zimbabwe 37

"Data exist for aid and all controls.
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APPENDIX B

JULY 2009

TABLE B1—COMPARISON OF MEANS FOR TREATMENT AND NONTREATMENT GROUP PRIOR TO THE FIRST OIL
SHock (1960-1971)

Treatment group

Nontreatment group

Observations ~ Mean SD Observations ~ Mean SD

Aid (percent of GDP) 54 3.55 228 275 4.37 4.86

Control variables

GDP per capita growth 54 1.82 5.88 275 1.92 4.84
(percent annual)

In(GDP per capita, constant 54 5.91 0.47 275 6.32 0.98
1995 US$)

In(population) 54 15.76 1.19 275 15.09 0.85

War occurring 54 0.22 0.42 275 0.10 0.30

Dependent variables

Growth in per-capita GDP in 54 1.68 5.62 275 2.25 4.86
year t (percent annual)

Log inflation 40 0.04 3.95 185 —1.73 6.76

Log undervaluation 10 —3.55 1.85 138 —1.83 1.31

Household final consumption 54 70.63 17.92 275 75.86 12.05
expenditure (percent of GDP)

Gross capital formation 54 13.71 5.50 275 16.26 6.81
(percent of GDP)

Government final consumption 54 16.17 9.66 275 11.98 3.99
expenditure (percent of GDP)

Exports of goods and services 54 18.32 10.83 275 22.44 12.51
(percent of GDP)

Imports of goods and services 54 18.83 5.63 275 26.54 13.02
(percent of GDP)

Gross domestic savings (percent 54 13.20 9.39 275 12.15 11.32

of GDP)

Notes: Treatment group refers to poor Muslim oil importers. Nontreatment refers to poor non-Muslim oil import-
ers. Due to insufficient data observations, summary statistics for workers’ remittances, net errors and omissions,
and import shares are unavailable for the treatment and nontreatment groups.
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APPENDIX C

TALE C1—DEFINITIONS AND SOURCES OF REGRESSION VARIABLES

Variable

Source (World
Bank 2005 unless

Comments indicated)

Independent variables
Aid (percent GDP)

Price of oil

Muslim

GDP per capita growth
(annual percent)

In (GDP per capita, US$ 1995)
In (population)

‘War occurring

Autocratic in 1972

Fraction rural in 1960

Workers’ remittances
(percent of GDP)

Dependent variables

Growth in per-capita GDP in
year ¢ (percent annual)

Consumer price index
(percent annual)

Log undervaluation

National accounts variables (all are
percent GDP): household final
consumption, government final
consumption expenditure, gross
capital formation, imports of
goods and services, exports of
goods and services, gross
domestic savings.

Net errors and omissions
(percent GDP)

Capital account variables (all are
percent GDP): foreign direct
investment (net inflows), portfolio
investment, total reserves
(including gold), net errors and
omissions.

Types of imported goods (all are

percent total imports): equipment,
automobile, noncapital

Types of imported goods (all
are percent GDP): equipiment,
automobile, noncapital imports.

Official development assistance, including grants and loans
with a grant component

Measured in constant 2002 US$ British Petroleum

2005

Includes countries with percentage Muslim greater than or
equal to 70 percent (We did not list as Muslim countries that
are approximately 50 percent Muslim—such as Chad, Ethiopia,
and Nigeria—which have weaker relationships with the Gulf
oil-producing nations and may experience additional conflict
over control of the state.)

1 year lagged growth in real GDP per capita

Measured in constant 1995 US$

Gleditsch et al.
(2002)

Whether or not a war was taking place inside the country
that claimed at least 25 battle deaths per year. The “location”
variable from PRIO, coded 0-1

We use a binary measure of whether the country was an autoc-
racy in 1972 (a Polity2 score of —10 through —5 on the Polity
1V dataset). The year chosen as having the best data coverage
before the price of oil rose sharply was 1972.

Marshall and Jaggers
(2002)

Fraction of population living in a rural area
This series is included in the WDI, but is originally from the

IMF’s Balance of Payments Annual Yearbook and International
Financial Statistics

Percent change in real GDP per capita in year ¢

Residual from In(real exchange rate) regressed on In(growth in ~ Heston et al. (2002)
real GDP per capita) with year dummies. Procedure is described

in Rodrik (2007)

Data on the national accounts are originally from either the
OECD or the United Nations

This series is included in the WDI, but is originally from the
IMF’s Balance of Payments Annual Yearbook and International
Financial Statistics

Data on the components of the capital account are originally
from the IMF’s Balance of Payments Annual Yearbook and
International Financial Statistics

The disaggregated four-digit SITC2 product classification data is Feenstra et al. (2005)
mapped to the appropriate two-digit BEA product category (see
paper for details).

Previous import shares (percent of total imports) are multiplied Feenstra et al. (2005)
with imports of goods (percent GDP) series and WDI
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