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Abstract

Do elites capture foreign aid? This paper documents that aid
disbursements to highly aid-dependent countries coincide
with sharp increases in bank deposits in offshore financial
centers known for bank secrecy and private wealth man-
agement, but not in other financial centers. The estimates
are not confounded by contemporaneous shocks such as

civil conflicts, natural disasters, and financial crises, and
are robust to instrumenting with predetermined aid com-
mitments. The implied leakage rate is around 7.5 percent
at the sample mean and tends to increase with the ratio of
aid to GDP. The findings are consistent with aid capture
in the most aid-dependent countries.
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1 Introduction

The effectiveness of foreign aid remains controversial. A large literature studies how aid is spent
(Werker et al., 2009); how it is absorbed in the domestic economy (Temple and van de Sijpe,
2017); and how much it ultimately stimulates growth (Dalgaard et al., 2004), improves human
development outcomes (Boone, 1996), and reduces poverty (Collier and Dollar, 2002). In light
of the evidence, some scholars assert that aid plays a pivotal role in promoting economic devel-
opment in the poorest countries (Sachs, 2005) while others are highly skeptical (Easterly, 2006).
Many studies emphasize that aid effectiveness depends crucially on the quality of institutions
and policies in the receiving countries (Burnside and Dollar, 2000).

A concern often voiced by skeptics is that aid may be captured by economic and political
elites. The fact that many of the countries that receive foreign aid have high levels of corruption
(Alesina and Weder, 2002) invokes fears that aid flows end up in the pockets of the ruling
politicians and their cronies. This would be consistent with economic theories of rent seeking in
the presence of aid (Svensson, 2000) and resonate with colorful anecdotal evidence about failed
development projects and self-interested elites (Klitgaard, 1990). Yet, there is little systematic
evidence on diversion of aid.

In this paper, we study aid diversion by combining quarterly information on aid disburse-
ments from the World Bank (WB) and foreign deposits from the Bank for International Settle-
ments (BIS). The former dataset covers all disbursements made by the World Bank to finance
development projects and provide general budget support in its client countries. The latter
dataset covers foreign-owned deposits in all significant financial centers, both havens such as
Switzerland, Luxembourg, Cayman Islands and Singapore whose legal framework emphasizes
secrecy and asset protection and non-havens such as Germany, France and Sweden.

Equipped with this dataset, we study whether aid disbursements trigger money flows to
foreign bank accounts. In our main sample comprising the 22 most aid-dependent countries in
the world (in terms of WB aid), we document that disbursements of aid coincide, in the same
quarter, with significant increases in the value of bank deposits in havens. Specifically, in a
quarter where a country receives aid equivalent to 1% of GDP, its deposits in havens increase
by 3.4% relative to a country receiving no aid; by contrast, there is no increase in deposits held
in non-havens. While other interpretations are possible, these findings are suggestive of aid
diversion to private accounts in havens.

One may be concerned that the results are confounded by factors affecting both aid inflows

and capital outflows. We address this potential endogeneity in three ways. First, we augment



the baseline model with leads and lags of the aid variable. Reassuringly, we find no differen-
tial trends in deposits during the quarters prior to aid disbursements. Second, we instrument
disbursements with pre-determined aid commitments, which are plausibly exogenous to contem-
poraneous shocks (Kraay, 2012, 2014). The IV estimates are qualitatively similar, but somewhat
smaller than the OLS estimates. Third, we exclude observations where specific events such as
wars, natural disasters and financial crises might cause both inflows of aid and outflows of do-
mestic capital and introduce controls for potential confounders such as oil prices and exchange
rates. We also estimate specifications with country-year fixed effects where identification comes
exclusively from variation in the timing of disbursements within the year. The main results are
robust to all these tests.

While our results document cleanly and robustly that aid disbursements are associated with
wealth accumulation in offshore accounts, the macro nature of our deposit information represents
an important limitation: since we do not observe who stores wealth in havens in periods with
large aid disbursements, we cannot directly identify the economic mechanism underlying this
correlation.

Despite this inherent limitation, it is almost certain that the beneficiaries of the money
flowing to havens at the time of aid disbursements belong to economic elites. Recent research
using micro-data from data leaks and tax amnesties documents that offshore bank accounts
are overwhelmingly concentrated at the very top of the wealth distribution[] By contrast, the
poorest segments in developing countries often do not even have a domestic bank account (World
Bank, 2017) and it is entirely implausible that they should control the money flows to havens.

While it is more difficult to identify the precise mechanism by which aid inflows cause
capital outflows to havens, aid capture by ruling politicians and bureaucrats is a salient and
plausible one. First, it can explain why the trail leads to havens rather than non-havens: if
the money derives from corruption and embezzlement, we should not be surprised to see it
flowing to jurisdictions with legal institutions emphasizing secrecyE] Second, it can explain why
we observe a sharp and immediate increase in deposits in the disbursement quarter with no
increases in subsequent quarters: to the extent political elites divert aid to foreign accounts,

either directly or through kickbacks from private sector cronies, aid inflows and capital outflows

L Alstadsaeter et al. (2019) find that around 50% of the assets hidden in havens by Scandinavians belong to
the 0.01% wealthiest households and 80% belong to the wealthiest 0.1%. Londono-Velez and Avila (2018) find
similar results for Colombia.

2 Anecdotally, havens are often associated with the laundering of proceeds from high-level corruption. For
instance, a report by the Financial Action Task Force describes 32 cases of grand corruption of which 21 involved
bank accounts in havens (FATF, 2011).



should occur almost simultaneously. Third, our analysis of heterogeneity is consistent with
corruption mediating the effect of aid on wealth in havens: we find larger estimates in more
corrupt countries although the difference is not statistically significant. In any case, since money
is fungible we cannot distinguish between direct diversion of the funds disbursed by the donor
and diversion of other public funds freed up by the aid disbursement.

Some alternative interpretations exist, but we find them harder to reconcile with all the
patterns in the data. Most importantly, firms directly involved in aid-sponsored projects may
receive payments in quarters with aid disbursements and deposit some of these funds with foreign
banks. One set of results provides some support for this explanation: we find larger estimates in
countries with less private credit suggesting that foreign banks serve as a substitute for inefficient
domestic banks. However, this mechanism does not explain our finding that money only flows to
places like Zurich, the global center for bank secrecy and private wealth management (Zucman,
2017), and not to other international banking centers like New York, London and Frankfurt.
The dynamics in haven deposits, a permanent level shift at the time of aid disbursements, also
seems more consistent with personal wealth accumulation than firm cash management.

There are other mechanisms that we can more confidently rule out. First, firms in devel-
oping countries have been shown to engage in aggressive tax avoidance by shifting profits to
low-tax affiliates (Johannesen et al., 2016), but such profit shifting cannot explain our results
because of the way the BIS statistics are constructed: deposits belonging to the Bermuda sub-
sidiary of a Tanzanian company are assigned to Bermuda rather than Tanzania. Second, aid
may increase income more broadly in the economy by stimulating aggregate demand and may
therefore indirectly increase evasion of personal income taxes through havens; however, our
model accounts for aggregate income shocks by conditioning on GDP growth and the sharp
increase in haven deposits in the disbursement quarter does not mirror the typically protracted
expansionary effect of economic stimulus (Kaplan and Violante, 2014). Finally, we can exclude
that our results reflect portfolio adjustments by commercial or central banks as our deposit
variables only include foreign deposits belonging to non-banks.

It is natural to express the estimates as a leakage rate: the dollar increase in haven deposits
associated with a 100 dollar aid disbursement. Our model does not deliver this parameter
directly and we therefore rely on the following transformation. Our key estimate suggests that
aid corresponding to 1% of GDP increases deposits in havens by around 3.4%. While there
is considerable variation over time and across the highly aid dependent countries in our main

sample, the stock of deposits in havens stands at around 2.2% of GDP at the sample mean; hence



a 3.4% increase in haven deposits corresponds to around 0.075% of GDP (i.e. 2.2%%3.4%) and
the implied average leakage rate is approximately 7.5% (i.e. 0.075%/1%). A simple simulation
that weighs countries by their historical share of aid disbursements and accounts for cross-
country differences in the ratio of haven deposits to GDP, implies a leakage rate of around 5%
in aggregate disbursements. These modest leakage rates represent a lower bound in the sense
that they only include aid diverted to foreign accounts and not money spent on real estate,
luxury goods etcetera.

While the leakage estimates reported above are averages for those countries with annual aid
from the World Bank above 2% of GDP, we show that leakage rates exhibit a strong gradient in
aid-dependence, both within this sample and beyond. On the one hand, lowering the threshold
to 1% of GDP (sample of 46 countries), we cannot reject the null hypothesis of no leakage. This
suggests that the average leakage rate across all aid-receiving countries is much smaller than
the estimates obtained from the main sample, which account for less than 10% of all World
Bank aid. On the other hand, raising the threshold to 3% of GDP (sample of 7 countries), we
find a higher leakage rate of around 15%. This pattern is consistent with existing findings that
the countries attracting the most aid are not only among the least developed but also among
the worst governed (Alesina and Weder, 2002) and that very high levels of aid might foster
corruption and institutional erosion (Knack, 2000; Djankov et al., 2008).

While the comprehensive deposit dataset employed in the main analysis is restricted and
subject to confidentiality requirements, we also study publicly available series recently released
by the BIS. This allows us to study deposits in some individual havens: we find that bank
accounts in Switzerland and Luxembourg contribute significantly to the correlation between
aid disbursements and haven deposits whereas accounts in Belgium and Jersey do not. The
public series also allow us to extend the sample period to more recent years where financial
transparency has improved significantly. We find similar point estimates for the periods before
and after 2009 suggesting that the relationship between aid and hidden wealth is unchanged.
However, since our leakage estimates for short subperiods are imprecise, we cannot rule out that
financial transparency has curbed diversion of aid.

The paper contributes to the understanding of aid effectiveness by empirically identifying
and quantifying a mechanism that may render aid ineffective: elite capture. In doing so, we
contribute to literatures on the distributional effects of aid (Bjgrnskov, 2010); hidden wealth
and its origins (Zucman, 2013); and capital flight (Johannesen and Pirttilla, 2016). Our results

and empirical approach are most closely related to the finding that petroleum rents are partly



shifted to bank accounts in havens when political institutions are weak (Andersen et al., 2017).
Last, our results contribute to the broader literature on political corruption (Olken and Pande,
2012).

The remainder of the paper is organized as follows. Section 2 describes our key variables.
Section 3 explains our empirical strategy. Section 4 presents the results. A final section con-

cludes.

2 Data

2.1 Cross-border bank deposits

We use data on foreign bank deposits from the Locational Banking Statistics of the Bank
for International Settlements (BIS). This quarterly dataset has information on the value of
bank deposits in 43 financial centers owned by residents of around 200 countries. The deposit
information is at the bilateral level, e.g. the value of deposits in Swiss banks owned by residents
of Tanzania, and builds on confidential reports from individual banks on their foreign positions.
Importantly, deposits are assigned to countries based on immediate ownership rather than
beneficial ownership; hence, if a Tanzanian firm has a subsidiary in Bermuda, which holds a
Swiss bank account, the account is assigned to Bermuda in the BIS statistics.

The dataset covers the vast majority of the world’s cross-border bank deposits: all significant
banking centers contribute to the dataset and within each banking center coverage is rarely below
90% (BIS, 2011). This is one of the most reliable sources for information about foreign assets and
is therefore frequently used by central banks to construct capital accounts; by macroeconomists
to gauge net wealth positions (Lane and Milesi-Ferretti, 2007; Zucman, 2013); and by public
finance economists to study offshore tax evasion (Johannesen, 2014; Johannesen and Zucman,
2014).

While the BIS generally makes deposit information publicly available at the country level
(e.g. deposits held by Tanzanians in all foreign banking centers combined and deposits held
in Cayman banks by all foreigners combined), it has traditionally restricted access to deposit
information at the bilateral level (e.g. deposits held by Tanzanians in Cayman banks) to central
bank staff and external researchers working under a confidentiality agreement with the BIS. In
the main analysis, we use a dataset with restricted information at the bilateral level up until
2010, which allows us to break down each country’s total foreign deposits into deposits in havens

and deposits in non-havens. In an auxiliary analysis, we exploit recently released information at



the bilateral level for selected banking centers. While the public dataset is not as comprehensive
as the restricted one, it allows us to extend the sample period beyond 2010 and to show results
for individual havens, which is prohibited under the confidentiality agreement governing the
restricted data.

Among the 43 financial centers contributing to the Locational Banking Statistics, we classify
17 as havens and the remaining 26 as non—havensﬂ Havens generally have institutional charac-
teristics that make them attractive places to hide funds: bank secrecy rules that ensure strict
confidentiality and legal arrangements that facilitate asset protection by enabling investors to
nominally transfer asset ownership to a third party while retaining full control (e.g. trusts or
de facto anonymous shell corporations). Important havens in our dataset include Switzerland,
Luxembourg, Cayman Islands, Bahamas, Hong Kong and Singaporeﬁ

We define Haven;; as deposits owned by country ¢ in the 17 havens in quarter ¢, and similarly
Nonhaven; as deposits owned in one of the other financial centers. We exploit the sectoral
breakdown in the BIS statistics to exclude interbank deposits from these measures| The BIS
statistics do not look through chains of ownership to the ultimate owners of deposits; our analysis
does therefore not include accounts held through foreign shell corporations (Omartian, 2017),
which is likely to reduce the estimated leakage. The dataset at our disposal spans the period
1977-2010, but we discard observations before 1990 because of a major data break in 1989E|

Table 1 presents summary statistics on the deposit measures. Average haven deposits range
from $4 million in Sao Tome and Principe to almost $200 million in Madagascar and generally
constitute around one third of all foreign deposits. Quarterly growth rates in haven deposits, our
main outcome variable, average 2.0%, which is significantly higher than the quarterly growth
rate in non-haven deposits and GDP. The distribution of growth rates in haven deposits is

displayed in Figure A1l in the Online Appendix.

30ur classification of financial centers as havens and non-havens follows Andersen et al. (2017): to the set of
financial centers identified by the OECD in 2008 as not providing bank information to foreign governments on
request, they add Macao, SAR, China, and Hong Kong, SAR, China. Table A1 in the Online Appendix provides
a list of havens ranked by the total value of foreign-owned deposits in their banks.

4In response to strong international pressure, legal institutions in havens have changed considerably in the
past decade. Starting around 2009, all havens committed to some measure of information exchange with other
countries for tax enforcement purposes (Johannesen and Zucman, 2014).

5This also excludes foreign deposits held by central banks, which is important to avoid confounding effects
through placement of foreign reserves.

6Until 1989, the Locational Banking Statistics did not include fiduciary deposits in Swiss banks, the lion’s
share of foreign-owned deposits in Switzerland, as they were considered off-balance sheet items by the BIS.



2.2 Foreign aid

We first construct a project-level database of aid disbursements from the World Bank through
its two principal institutions, the International Development Association (IDA) and the Inter-
national Bank for Reconstruction and Development (IBRD). From the World Bank Project
Database (so-called API data), we obtain information on approval date, commitment amount,
sector and instrument type for each project. We combine this dataset with monthly project-level
information on disbursements from Kersting and Kilby (2016)]]

Next, we draw on this database to construct our main aid variable, Aid;;, which aggregates
disbursements from the World Bank across all projects in a given country ¢ in a given quarter
t. By construction, this variable does not include aid from other sources such as humanitarian
assistance and development aid from individual countries. It also excludes debt relief. The main
reason to focus on aid from the World Bank is that we observe the timing of disbursements within
the year, which is important for empirical identification because the main effect shows up at
quarterly frequency. Data on other sources of aid, including the leading aggregate measure
of development aid Official Development Assistance (ODA), is typically available only at the
annual frequency. Further, the fact that Word Bank disbursement data is available at the level
of individual projects allows us to implement an instrumental variables strategy (see below).

Our main sample consists of the 22 countries that, on average over the sample period 1990-
2010, receive annual disbursements from the World Bank equivalent to at least 2% of GDPE] As
shown in Table 1, annual aid disbursements from the World Bank are almost 3% of GDP on
average whereas development aid from all sources exceeds 10% of GDP on average. Foreign aid
is thus a major source of income within this sample. The distribution of our main explanatory
variable, the ratio of quarterly aid disbursements from the World Bank to annual GDP, is
displayed in Figure A2 in the Online Appendix: aid disbursements exceed 1% of GDP in around
25% of the quarters and exceed 2% of GDP in around 5% of the quarters.

Aid disbursements are potentially endogenous to contemporaneous economic shocks and,
building on Kraay (2012, 2014), we therefore construct an instrument that exploits the time lag

between commitments and disbursements of aid.ﬂ After a World Bank project is approved, dis-

"While the World Bank Project Database contains information on disbursements, it does not allow for
bulk download. Kersting and Kilby (2016) retrieve the disbursement information from the database using an
automated script.

8In extensions, we also study a broader set of countries with annual disbursements above 1% of GDP.

9Existing studies have used other instruments for aid. Werker et al. (2009) use oil price variation to instrument
aid provided by OPEC members. Galliani et al. (2017) exploit the crossing of the IDA eligibility threshold to
assess the impact of aid on growth.



bursements are usually spread out over many quarters at different stages of the project. Actual
disbursements may deviate substantially from the originally planned disbursement schedule; for
instance, disbursements may be accelerated in response to natural disasters or delayed in the
face of civil conflict. However, the amount of aid disbursed in a given quarter is largely the
result of project approvals made in previous quarters, which creates variation in disbursements
that is arguably exogenous to contemporaneous shocks.

Following Kraay (2012, 2014), we build an instrument by predicting quarterly disbursements
for each project based on the initial commitment and the average disbursement schedule across
all other projects implemented in the same sector and the same geographical region. Summing
over predicted disbursement at the project-level, we predict aggregate disbursements for each
country and quarter.m We never use predicted disbursements for the commitment quarter as
an instrument since it suffers from the same potential endogeneity as the actual disbursements.
In the most rigorous tests, we only use predicted disbursements related to projects approved at

least 3 quarters before as an instrument to strengthen the case for exogeneity.

2.3 Other variables

We collect information about events that may be associated with simultaneous changes in aid dis-
bursements and cross-border capital flows: Wars from the PRIO Armed Conflict Dataset; Coups
from Powell and Thyne (2011); Natural disasters from the International Disaster Database; Fi-
nancial crisis from Laeven and Valencia (2012); Petroleum rents and financial sector development
from World Development Indicators (WDI). We also collect information on country character-
istics that may mediate the effect of aid disbursements on haven deposits: Corruption from
Worldwide Governance Indicators (WGI); Disclosure requirements for members of parliament
from Djankov et al. (2010); Capital account openness from Chinn and Ito (2006); Political
regime characteristics from the Polity IV Project. We document these variables in more detail

and provide summary statistics in Table A2 in the Online Appendix.

3 Empirical strategy

To assess whether disbursements of aid are accompanied by money flows to havens, we estimate

the following baseline model:

Alog(Haveny) = SAidy + v Xu + e + 7 + €

10The analysis is limited to projects that were approved after 1984.



where Alog(Haven;) measures the growth rate in haven deposits owned by country i in
quarter ¢, Aid;; measures aid disbursements to country 7 in quarter ¢ as a share of GDP, X}; is a
vector of control variables (including notably GDP growth) and y; and 7; represent country and
time fixed effects respectively.E] Conceptually, the equation thus relates two flows of money:
flows from the World Bank on the right-hand side and (net) flows to foreign bank accounts on
the left-hand side.

The main parameter of interest, 3, expresses the percentage change in haven deposits as-
sociated with an aid disbursement equivalent to one percent of GDP. It is measured relative
to the counterfactual change in haven deposits given by the other variables in the model: the
country’s long-run average growth rate in haven deposits (captured by country fixed effects),
global shocks to haven deposits (captured by the time fixed effects) and local shocks to income
(captured by the control for GDP growth). The presence of country fixed effects implies that g
is identified exclusively from within-country variation. We are effectively asking whether haven
deposits grow more than the country average in quarters where aid exceeds the country average
while absorbing the global trend in cross-border capital flows and the effect of the local business
cycle.

To distinguish between cross-border money flows motivated by secrecy and asset protection
and those motivated by other concerns, we also estimate the baseline model using the growth
rate in deposits in non-havens, Alog(Nonhaven), as dependent variable. We compare the esti-
mated coefficients on Aid in the two regressions and, as a more formal test for differential growth
rates in haven and non-haven deposits induced by aid disbursements, additionally estimate the
baseline model using the differential growth rate, Alog(Haven) — Alog(Nonhaven), directly
as dependent variable. This specification identifies the impact of aid on haven deposits while
absorbing any shocks to cross-border flows that are shared between haven and non-haven ac-
counts.This is a very conservative test for potential diversion, since it assumes aid capture would
only result in flows to havens; potential diversion to nonhavens would result in a downward bias.

The main threat to identification in the baseline model is the potential endogeneity of aid.
There could be macroeconomic shocks, such as financial crises or famine, that simultaneously
cause capital flight and a surge in foreign aid, leading to a spurious positive correlation between
aid disbursements and foreign deposits. Alternatively, opportunistic behavior by politicians
could result in capital flight and induce foreign donors to cut back on aid suggesting that the

correlation between aid and haven deposits might be spuriously negative.

1Tn the main specification, deposit and aid variables are winsorized at the 1%/99% level to reduce the impact
of extreme values. We obtain similar results using non-winsorized variables as is shown in column 11 of Table 3.



We address this potential endogeneity problem in three ways. First, we exploit the high-
frequency nature of our data and test for pre-existing differential trends in haven deposits by
adding leading values of aid disbursements to the estimating equation. Non-zero coefficients on
the leading disbursements are suggestive of endogeneity. Second, we instrument aid disburse-
ments with their predetermined component as described in the previous section (Kraay, 2012,
2014). The exclusion restriction requires the predetermined component of aid flows, following
from aid commitments at least three quarters earlier, to be uncorrelated with contemporane-
ous shocks to haven deposits (conditional on controls). Third, we exclude observations where
specific events such as wars, natural disasters and financial crises might confound the inference;
introduce controls for potential confounders such as oil prices and exchange rates; and augment
the model with country-year fixed effects that restrict the identifying variation to changes in
disbursements within the year.

An important feature of all of our empirical specifications is the log-transformation of foreign
deposits, which captures the statistical assumption that foreign deposits change exponentially.
This assumption has strong economic foundations. First, absent withdrawals and new deposits,
compound interest mechanically makes account balances grow exponentially. Second, many
theoretical models will predict that changes in deposits in response to changes in the economic
environment, e.g. business cycles and policy interventions, are proportional to the stock of
deposits. Such considerations have led almost three decades’ of literature on foreign deposits
to estimate models in log-levels (Alworth and Andresen, 1992; Huizinga and Nicodeme, 2004;
Johannesen, 2014; Johannesen and Zucman, 2014; Menkhoff and Miethe, 2019; OECD, 2019)
or log-differences (Andersen et al., 2017).

The main disadvantage of the log-transformation is that the resulting model does not deliver
the structural parameter of interest, the leakage rate, directly. It is therefore natural to con-
sider alternatives, for instance to scale deposits by GDP. However, scaling does not preserve the
appealing features of the logarithmic transformation when countries are structurally different.
For instance, in case two countries exhibit a ratio of haven deposits to GDP of 2% and 10%
respectively, compound interest at the rate of 5% increases the ratio of haven deposits to GDP
by 0.1% in one country and by 0.5% in the other. Moreover, scaling both deposits (the depen-
dent variable) and aid (the explanatory variable) with GDP may create a mechanical positive
correlation. In light of these difficulties, we first estimate the model in log-differences and later

retrieve the leakage rate with a simple transformation.
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4 Results

4.1 Main Findings

We present the results from our baseline model in Table 2. Controlling for GDP growth, country
fixed effects and time fixed effects, we find that aid disbursements are strongly associated with
increases in haven deposits, but do not vary systematically with non-haven deposits. Specifically,
as shown in Column (1), an aid disbursement equivalent to one percent of GDP in a given quarter
induces a statistically significant increase in haven deposits of around 3.4%. By contrast, as
shown in Column (2), the analogous effect on non-haven deposits is a statistically insignificant
decrease of around 1.5%. The final specification highlights the difference: an aid disbursement
equivalent to one percent of GDP is associated with a statistically significant increase in haven
deposits, measured over and above the increase in non-haven deposits, of around 5%, as shown
in Column (3).

The results are consistent with aid capture by ruling elites: diversion to secret accounts,
either directly or through kickbacks from private sector cronies, can explain the sharp increase
in money held in foreign banking centers specializing in concealment and laundering. If the
transfers to havens were caused by confounding shocks correlating with aid disbursements, we
should expect to see similar transfers to other foreign banking centers; however, there is no

evidence of such responses.

4.2 Robustness

As a first robustness check of the baseline results, we re-estimate the model while replacing the
continuous aid measure with a discrete variable indicating quarters with particularly large aid
inflows: disbursements from the World Bank in excess of 2% of GDP. Disbursements of this
magnitude occur in approximately 5% of the country-quarters in our sample (see Figure A2 in
the Online Appendix). The results are qualitatively similar to those obtained with the continu-
ous aid measure. Haven deposits increase by around 12% in quarters with a large disbursement
relative to the counterfactual with no large disbursement (Column 4). By comparison, non-
haven deposits decrease by around 3% (Column 5). Consequently, the growth rate in haven
deposits over and above the growth rate in non-haven deposits is around 15% (Column 6), which

is highly statistically significant[™

12Table A3 in the Online Appendix shows how the results vary with the threshold defining large disbursements.
With a threshold of 1.5%, large disbursements increase haven deposits by 6% and increase haven deposits relative
to non-haven deposits by 10%; with a threshold of 2.5%, the increase in both outcomes is 15%.
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Our first attempt to address the potential endogeneity of aid is to estimate quarterly changes
in foreign deposits in a two-year window around aid disbursements. Specifically, starting from
the model presented in Columns (1)-(3) of Table 2, we add four leads and four lags of the aid
variable. Figures 1-3 plot the estimated coefficients and their 95% confidence bounds. As shown
in Figure 1, aid is associated with a sharp increase in haven deposits precisely in the quarter
of the disbursement with a point estimate close to the baseline estimate of 3.4%; however,
the analogous effects in the four quarters before and after the disbursement are all economically
small and statistically indistinguishable from zero. As shown in Figures 2-3, aid is not associated
with significant changes in non-haven deposits, neither in the disbursement quarter nor in the
four quarters before and after, and the increase in haven deposits over and above the increase in
non-haven deposits is significant precisely in the disbursement quarter. We find similar patterns
when we use the dummy measure of large aid disbursements as shown in Figure A3 in the Online
Appendix.

These results have several important implications. First, the finding that aid disbursements
are not preceded by changes in haven deposits attenuates the concerns about endogeneity. If
haven deposits were increasing already before the disbursement quarter, one may have worried
that the same factors causing this increase were also causing the increase in the disbursement
quarter. The observed pattern supports a causal interpretation of the results. Second, the find-
ing that haven deposits increase precisely in the disbursement quarter and not in the following
quarters is suggestive that diversion is a key mechanism. If the correlation between aid and
money flows to foreign accounts reflected that aid raises incomes by stimulating aggregate de-
mand, we would have expected a protracted response mirroring the slower dynamics of a typical
business cycle.

To further address concerns about endogeneity, we estimate the baseline model (Table 2,
Column 1) while instrumenting actual disbursements with predicted disbursements as discussed
in the previous section. We employ two different specifications: one discarding disbursements
made in the same quarter as the commitment and another further discarding disbursements
made in the two quarters following the commitment. In the latter specification, the effect of aid
disbursements is identified only from predicted disbursements related to projects approved at
least 3 quarters before. In both cases, the first stage of the IV is very strong with a Kleibergen-
Paap Wald F-statistic for weak instruments of almost 100["]

Table 3 first reiterates the baseline OLS specification for ease of comparison (Column 1)

13The first stage regressions are documented in Table A4 and Figure A4 in the Online Appendix.
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and then shows results for the IV specification excluding one quarter (Column 2) and three
quarters (Column 3) of post-commitment disbursements respectively. Both specifications yield
an estimate of the effect of aid on haven deposits that is statistically significant (in the latter
specification only at the 10% level) but somewhat smaller than the OLS baseline: an (instru-
mented) disbursement equivalent to one percent of GDP induces an increase in haven deposits
of around 2.5-3%.

We conduct a number of additional robustness tests of the relationship between aid dis-
bursements and haven deposits. First, we show how the estimates change when we exclude
country-quarters characterized by wars (Column 4), coups (Column 5), natural disasters (Col-
umn 6), and financial crises (Column 7). Each of these restrictions reduces the sample size
considerably, reflecting that the countries in our sample frequently suffer severe shocks. How-
ever, the coefficient on aid disbursements barely changes (except in the case of wars where it
drops to around 2.75) and remains statistically significant in all cases. Second, we show results
from the baseline model augmented with country-year fixed effects (Column 8). The estimated
effect of aid on haven deposits remains almost unchanged when identified exclusively from vari-
ation in disbursements within the year although the precision of the estimate decreases. Third,
we show that the baseline result is robust to controls for exchange rate movementg ] (Column 9)
and resource rentﬂ (Column 10). Finally, we show that the baseline result does not depend on
the winsorization procedure employed to limit the effect of extreme observations: the coefficient

on aid increases marginally when growth rates in haven deposits are not winsorized (Column

11).

4.3 Implied leakage rates

We restate the baseline estimates so they express the leakage rate: the dollar increase in haven
deposits associated with a 1 dollar aid disbursement. This step helps assess the likely scale of
elite capture through offshore accounts. Since our empirical model does not deliver the leakage

rate directly, we need to rely on simple transformations to obtain it.

4 Changes in exchange rates can cause changes in our deposit measures because they aggregate different
currencies into USD equivalents using contemporaneous exchange rates. The model in Column (9) controls for
exchange rate movements by including a variable that expresses the mechanical change in deposits following
from exchange rate changes. We construct this variable as the average percentage change in exchange rates
(relative to USD) weighted by country-specific currency shares in deposits (obtained from the BIS Locational
Banking Statistics).

15 Andersen et al. (2017) show that rents from petroleum production are associated with money flows to
havens in countries with poor democratic governance. We control for resource rents by including the interaction
between the time dummies and an indicator for petroleum producing countries.
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We first provide an estimate of the leakage rate for the average country by evaluating at
the sample mean. The key estimate implies that disbursements corresponding to 1% of GDP
are associated with an increase in haven deposits of around 3.4%. At the sample mean, the
stock of deposits in havens is around 2.2% of GDP; hence, a 3.4% increase in haven deposits
corresponds to around 0.075% of GDP (i.e. 2.2%%3.4%) and the implied leakage is around 7.5%
(i.e. 0.0075%/1%).

From the perspective of a multilateral development bank, such as the World Bank, a more
relevant metric is leakage as a share of aggregate aid disbursements. To provide such a metric,
we assume that the key parameter estimated in the model applies uniformly to all countries
in the sample, but account for the fact that countries receive different shares of aggregate aid
and have different ratios of haven deposits to GDP. When weighted by the fraction of aid
received, the average stock of deposits in havens is around 1.4% of GDP; hence, for the average
dollar disbursed, a 3.4% increase in haven deposits corresponds to around 0.05% of GDP (i.e.
1.4%*3.4%) and the implied leakage rate for highly aid-dependent countries is around 5% (i.e.
0.05%/1%). Intuitively, the leakage rate in aggregate aid disbursements is slightly lower than
the leakage rate for the average country because countries that receive a larger share of the aid
disbursements tend to have slightly lower ratios of haven deposits to GDP (such that a given
percentage increase in haven deposits correspond to a smaller share of GDP).

These computations suggest that elite capture may contribute to the low effectiveness of aid
found in some studies, but also that the vast majority of aid is not diverted to foreign bank
accounts. The estimated leakage rate is directly comparable to Andersen et al. (2017) who
use a similar strategy to convert parameter estimates from a model in log-differences to leakage
rates. They find that 15% of petroleum rents in countries with poor governance are diverted to
bank accounts in havens; a leakage rate that is 2-3 times larger than the one we estimate in the
context of aid disbursements. The difference may be due to the fact that foreign aid is generally
subject to monitoring and control by the donors whereas there are no external constraints on
the use of petroleum rents.

The back-of-the-envelope computations are a useful way to assess the quantitative impor-
tance of aid leakage through elite capture, but also have several limitations. First, we clearly
underestimate the total leakage rate by only including funds flowing into foreign bank accounts
in the numerator (and not money spent on real estate, luxury goods etcetera) and may po-

tentially overestimate it by only including World Bank aid in the denominator (since aid from
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multilateral agencies may crowd in bilateral aid).ﬁ Second, the computations all rely on the
assumption that the parameter estimated in the model applies uniformly to all countries in the
sample. If the true effect is in fact larger (smaller) for countries with relatively low ratios of
haven deposits to GDP, the procedure will underestimate (overestimate) the average leakage
rate. Finally, the point estimate of 3.4% underlying the estimate of the leakage rate is associated
with statistical uncertainty: the lower bound of the 95% confidence interval implies an average

leakage rate of around 2.5%.

4.4 Heterogeneity

This section studies heterogeneity in the effect of aid inflows on money flows to havens with
the aim of learning more about the underlying mechanism. Our general approach is to, first,
construct indicators for being above and below the sample median in some dimension of hetero-
geneity and, then, re-estimate the baseline model while interacting the aid variable with both
of the two indicators.

As corruption features prominently among the possible mechanisms underlying our baseline
result, we first allow the effect of aid to vary across countries with more and less control over
corruption. Column (1) of Table 4 shows that a given aid disbursement is associated with
smaller increases in haven deposits when countries have more control over corruption. While
the baseline results suggested that receiving aid equivalent to 1% of GDP caused an increase
in haven deposits of 3.4%, these results suggest that the increase is 2.2% and 4.5% respectively
for countries with more and less control over corruption than the median. These results are
suggestive that corruption is an important mechanism through which aid increases wealth in
havens. However, like the rest of our heterogeneity analysis, the result has important limitations.
While the point estimates are consistently higher in countries with less control over corruption,
we cannot reject that they are identical at conventional confidence levels (p-value of 0.25 reported
at the bottom of the table). Moreover, although the effect of aid disbursements correlates with
corruption, we cannot exclude that this heterogeneity derives from other country characteristics
correlating with corruption.

We split the sample in other dimensions to further probe the corruption mechanism and test

alternative explanations. Column (2) shows that the effect of aid on haven deposits is larger in

16 A simple exercise, reported in Table A5 in the Online Appendix, suggests that there is no crowding-in:
regressing non-WB aid on WB aid (including country and time fixed effects) yields a point estimate on WB aid
very close to zero (with large standard errors). However, we cannot exclude that this annual-level regression
conceals a stronger within-year correlation.
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the presence of disclosure rules for politicians. This result may reflect that disclosure rules create
stronger incentives for politicians to hide diverted funds on bank accounts in havens rather than
keeping them in the domestic financial system where they are disclosed. Column (3) shows that
the effect of aid on haven deposits is larger when the country’s capital account is more open. This
finding is suggestive that regulatory restrictions on cross-border capital flows may deter diversion
of aid through foreign bank accounts. Column (4) shows that the effect varies with institutional
quality: it is somewhat larger in autocracies than in countries with more democratic institutions.
This is consistent with Andersen et al (2017) who find that the checks-and-balances embedded in
democratic institutions are mediating the transformation of petroleum rents to political rents.
Finally, Column (5) shows that the effect of aid on haven deposits decreases with domestic
financial sector development. This suggests an alternative mechanism whereby firms involved in
aid-sponsored projects receive payments in the disbursement quarter and rely on foreign banks
for cash deposits when domestic banks are underdeveloped; however, this mechanism is difficult
to reconcile with the finding that money only flows to havens around disbursements and not to
banking centers without financial secrecy.

Moreover, we exploit the detailed information in the World Bank Project Database to ex-
plore differences between two types of aid: Development Policy Financing (DPF) supporting
policy programs and Investment Project Financing (IPF) supporting investment projects (World
Bank, 2017). One may hypothesize that the latter type of aid, tied to specific expenditure and
disbursed over a long time horizon, is more difficult to divert than the former, subject to
fewer constraints and disbursed more quickly. However, if anything, aid supporting investment
projects correlates more strongly with money flows to havens. As shown in Columns (1)-(3) of
Table 5, an aid disbursement of 1% of GDP is associated with an increase in haven deposits
of around 2.8% when the aid takes the form of DPF and 5.3% when it takes the form of IPF,
but the difference between the coefficients is not statistically significant. The difference between
the two forms of aid is much less pronounced when the increase in haven deposits is measured
relative to the increase in non-haven deposits as shown in Columns (7)-(9).

Last, we investigate whether there are systematic differences in the correlation between aid
disbursements and haven deposits across countries that differ in aid—dependenceE] While the
baseline analysis focused exclusively on the sample of 22 countries with average annual aid

disbursements from the World Bank above 2% of GDP, we now re-estimate the baseline model

17Table A6 in the Online Appendix reports descriptive statistics similar to Table 1 for the 24 countries that
are not part of the baseline analysis (because their ratio of annual aid from the World Bank to GDP is below
2%) but enter this analysis (because their ratio of annual aid from the World Bank to GDP is above 1%)
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while varying this threshold. The point estimates on aid disbursements, illustrated by the blue
bars in Figure 4, suggest a strong positive correlation between aid-dependence and aid diversion.
One the one hand, when we lower the threshold to 1% (sample of 46 countries), the estimate falls
to around 1.8%, which is not significantly different from zero. On the other hand, raising the
threshold to 3% (sample of 7 countries), the estimate increases to a highly significant 6%. The
implied leakage rates, illustrated by the red line in Figure 4, exhibit an even stronger gradient:
from a leakage rate of around 4% with a threshold of 1% to more than 15% with a threshold of
3%

The steep gradient in leakage rates has several important implications. First, it suggests that
our estimate of leakage out of aid disbursements to the main sample of highly aid-dependent
countries is a poor estimate of leakage out of aid disbursements more generally. The 22 highly
aid-dependent countries in our main sample account for around 10% of the aid disbursed by the
World Bank and the results in Figure 4 suggest that leakage rates are much lower (if not zero)
for less aid-dependent countries. Second, it constitutes novel evidence that aid capture may be
more salient in underdeveloped and poorly governed countries, which are also most in need of
development assistance (Alesina and Weder, 2002). While this association may simply reflect
that the combination of poor development and bad governance stimulates foreign aid, it is also
consistent with the view that very high levels of aid may foster corruption and institutional

erosion (Knack, 2000; Djankov et al., 2008).

4.5 Publicly available data

Up to this point, we have conducted the analysis with a restricted dataset from the BIS that
allows us to break down each country’s total foreign deposits, which is public information, into
deposits in havens and deposits in non-havens, which is not publicly available. To enhance
transparency and to facilitate work by other researchers on aid and foreign deposits, we show
that results similar to our main results can be obtained with a publicly available dataset from
the BIS. This recently released data includes quarterly data on cross-border deposits at the
bilateral level for a selected group of banking centers.

Table 6 summarizes the publicly available information. In our main sample of 22 highly aid-
dependent countries (Column 1), the average of total foreign deposits taken across all quarters
in the sample period 1999-2010 stands at $199 million (corresponding to the sum of Columns
2 and 3 in Table 1). With the public dataset, 29% of these deposits can be assigned to six

8Not only does the point estimate on aid increase as we raise the threshold, the ratio of haven deposits to
GDP also increases, which implies a higher leakage rate for a given point estimate.
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havens (Switzerland, Luxembourg, Belgium, Jersey, Guernsey and the Isle of Man) and 55%
can be assigned to 11 non-havens. Among the havens, for which bilateral deposit information
is publicly available, Switzerland is by far the most important. Around 16% of the total foreign
deposits cannot be assigned to individual banking centers. Even if all these unallocated deposits
are held in havens like Cayman Islands, Singapore and the Bahamas where public data is not
available at the bilateral level, the public series still allocate almost two thirds of all haven
deposits to individual havens for this particular sample.ﬁ

We first re-estimate the baseline model with the (incomplete) measures of haven and non-
haven deposits based on publicly available information while using the same sample period as
in the baseline analysis, 1990-2010. As shown in Column (1) of Table 7, an aid disbursement
equivalent to one percent of GDP in a given quarter induces a statistically significant increase
in haven deposits of around 2.5% and, as shown in Column (2), an insignificant decrease in
non-haven deposits of around 2%. The increase in haven deposits, measured over and above the
increase in non-haven deposits, is around 4.1%, as shown in Column (3). These estimates are
similar to the baseline estimates based on restricted deposit information (Columns 1-3 in Table
2), but somewhat smaller. A possible interpretation is that the havens not allowing for public
release of bilateral deposit data are also the havens where deposit responses to aid disbursements
are largest. Extending the sample period to include the most recent observations in the public
data yields almost identical results, as shown in Columns (4)-(6).

Next, we show results by individual banking centers; an exercise we are not allowed to
conduct with the restricted dataset due to confidentiality requirements.@ As shown in Columns
(7)-(10), the overall increase in haven deposits around aid disbursements is driven by accounts
in Switzerland and Luxembourg while the responses in Belgium and Jersey (combined with
Guernsey and Isle of Man) exhibit statistically insignificant changes. This is consistent with
the notion that the increase in haven deposits around aid disbursements reflect diversion to
secret private accounts. Throughout the period 1990-2010, Switzerland was a leading haven
with some of the strictest bank secrecy rules in the world and a share of the global market for
private wealth management of around 40% (Zucman, 2013; Zucman, 2017). There is evidence
that as much as 90-95% of the wealth managed in Switzerland is hidden from the authorities in

the owners’ home country (Alstadsaeter et al., 2019).

19For the rest of the world (Column 2), the coverage of the publicly available deposit information is lower with
35% that cannot be allocated to individual banking centers.

20A limitation of this analysis is that the total deposits owned by small and relatively poor countries in small
and relatively unimportant banking centers are not rarely zero, which translates into missing observations with
our log-transformation of the dependent variable.
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Finally, we exploit the public dataset to examine whether the correlation between aid and
haven deposits has diminished in the most recent years (not covered by the restricted dataset).
Since around 2009, all havens have enhanced financial transparency in response to pressure
by international organizations like the OECD (Johannesen and Zucman, 2014) and individual
countries like the United States (Johannesen et al., 2018). In the same period, a number of
data leaks by whistleblowers in the wealth management industry, e.g. Swiss Leaks and Panama
Papers, have increased the risk of exposure for public figures with undeclared money on foreign
accounts (Johannesen and Stolper, 2017). As shown in Column (11), there are no clear signs
that aid disbursements are associated with smaller increases in haven deposits in the period with
more financial transparency: the coefficient on the aid variable is almost identical in the periods
1990-2008 and 2009-2018. However, the standard errors are large and we also cannot reject
the null hypothesis of a zero correlation in the post-2009 period. In principle, it is possible
to conduct more high-powered tests that exploit country-level variation in transparency and

information exchange, but we leave that for future research.

5 Concluding remarks

We document that aid disbursements to the most aid-dependent countries coincide with signif-
icant increases in deposits held in offshore financial centers known for bank secrecy and private
wealth management. Aid capture by ruling politicians, bureaucrats and their cronies is con-
sistent with the totality of observed patterns: it can explain why aid does not trigger flows
to non-havens, why the capital outflows occur precisely in the same quarter as the aid inflows
and why the estimated effects are larger for more corrupt countries. Other explanations are
possible but we find them harder to reconcile with all the patterns in the data. We cannot
exclude that firms benefiting from aid-sponsored spending receive payments in quarters with
aid disbursements and deposit the funds with foreign banks; however, this mechanism cannot
explain why the money only flows to havens. It seems even less likely that the results reflect
profit shifting by multinational firms, the effect of aid on income through aggregate demand
and portfolio adjustments by commercial and central banks. Our estimates suggest a leakage

rate of around 7.5% for the average highly aid-dependent country.
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Figure 1: Haven deposits - dynamic results. The figure shows the results from the baseline
specification (equivalent to Table 2, Columns 1) augmented with four leads and four lags of the disbursement
variable. The dependent variable is the percentage change in haven deposits and the explanatory variable
of interest is quarterly disbursements from the World Bank as a fraction of annual GDP. The regression
controls for the quarterly percentage change in GDP and include country and time fixed effects. Percentage
changes are approximated with the difference in log-levels. The deposit and aid variables are winsorized
at the 1st and 99th percentile. The dark blue dots indicate the point estimates on the aid disbursement
variables and the light blue lines indicate 95%-level confidence intervals (clustering at the country-level)
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Figure 2: Non-haven deposits - dynamic results. The figure shows the results from the baseline
specification (equivalent to Table 2, Columns 2) augmented with four leads and four lags of the disbursement
variable. The dependent variable is the percentage change in non-haven deposits and the explanatory
variable of interest is quarterly disbursements from the World Bank as a fraction of annual GDP. The
regression controls for the quarterly percentage change in GDP and include country and time fixed effects.
Percentage changes are approximated with the difference in log-levels. The deposit and aid variables are
winsorized at the 1st and 99th percentile. The dark blue dots indicate the point estimates on the aid
disbursement variables and the light blue lines indicate 95%-level confidence intervals (clustering at the
country-level)
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Figure 3: Haven deposits relative to non-haven deposits - dynamic results. The figure
shows the results from the baseline specification (equivalent to Table 2, Columns 3) augmented with four
leads and four lags of the disbursement variable. The dependent variable is the percentage change in haven
deposits over and above the percentage change in non-haven deposits and the explanatory variable of interest
is quarterly disbursements from the World Bank as a fraction of annual GDP. The regression controls for
the quarterly percentage change in GDP and include country and time fixed effects. Percentage changes
are approximated with the difference in log-levels. The deposit and aid variables are winsorized at the 1st
and 99th percentile. The dark blue dots indicate the point estimates on the aid disbursement variables and
the light blue lines indicate 95%-level confidence intervals (clustering at the country-level)
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Figure 4: Heterogeneity by aid dependence. The figure shows how our main results vary
with aid dependence proxied by the ratio of average annual aid over GDP as we increase the treshold for
inclusion in the sample from from 1% of GDP, to 1.25% of GDP, to 1.50% of GDP and so on. The blue
dots reflect the coefficient estimate associated with aid (% GDP) and the blue bars indicate the 95%-level
confidence intervals (clustering at the country-level). The red line depicts the implied leakage rate for each
of the coefficient estimates, calculated by multiplying the coefficient estimate on aid with the average ratio
of haven deposits to GDP over the sample period. The regressions controls for the quarterly percentage
change in GDP and include country and time fixed effects. Percentage changes are approximated with the
difference in log-levels. The deposit and aid variables are winsorized at the 1st and 99th percentile.
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Figure Al: Distribution of haven deposit growth rates. The figure shows the distribution
of percentage changes in haven deposits (approximated with the difference in log-levels). The variable is
winsorized at the 1st and 99th percentile.
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Figure A2: Distribution of aid disbursements. The figure shows the distribution of quarterly aid
disbursements measured relative to annual GDP. The variable is winsorized at the 1st and 99th percentile.

Frequency
150 200 250
| |

100

50

il

.01 .02 .03 .04
World Bank aid (relative to GDP)

41



Figure A3: Dynamic results with alternative disbursement measure. The figure shows
the results from the baseline specification where the disbursement variable is an indicator of quarterly
disbursements exceeding 2% of annual GDP. (equivalent to Table 2, Columns 4-6) augmented with four
leads and four lags of the disbursement variable. The dependent variable is the percentage change in haven
deposits (Panel A) the percentage change in non-haven deposits (Panel B) the percentage change in haven
deposits over and above the percentage change in non-haven deposits (Panel C). The regression controls for
the quarterly percentage change in GDP and include country and time fixed effects. Percentage changes
are approximated with the difference in log-levels. The deposit and aid variables are winsorized at the 1st
and 99th percentile. The dark blue dots indicate the point estimates on the aid disbursement variables and
the light blue lines indicate 95%-level confidence intervals (clustering at the country-level)
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Figure A4: First stage of the IV estimation. The figure shows an added-variable plot correspond-
ing to the first stage of the IV estimations presented in columns 2 and 3 in Table 3. It plots the residual of
the instrument predicted aid disbursements as a share of GDP excluding respectively, the approval quarter
and an additional two quarters, regressed on the set of exogenous variables (i.e. GDP growth, country and

time fixed effects) plotted against the residual of aid disbursements from the World Bank regressed on the
same set of variables
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