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1 Introduction

The apparent inability of foreign aid in affecting economic growth and development in the
Third World has emerged as a challenging puzzle to both economists and policy-makers. A
growing empirical literature since the mid-1990s has gradually changed the initial enthusiasm

and optimism surrounding aid programs into concern and skepticism.!

In this paper, we examine the problem of fungibility, a behavioral aspect of aid-recipient
economies that might potentially offset the positive impact that foreign aid is intended to
have on growth and macroeconomic performance. Fungibility arises when the marginal dol-
lar of aid ends up financing the provision of a good that it was not intended to finance. In
other words, foreign aid relaxes a recipient government’s budget constraint by substituting,
rather than supplementing, domestic spending. This may lead to a reduction in domestic
public spending or revenue generation in the recipient economy, thereby offsetting the pos-
itive impact of aid. This phenomenon typically arises in circumstances where monitoring
the actual disbursement of aid in recipient countries is prohibitively costly for the donor.?
Fungibility, while widely prevalent in the developing world, has scarcely been studied in an
intertemporal context.®> By embedding this phenomenon in a general equilibrium model of
endogenous growth and then testing the resulting hypotheses, we seek to provide a better

understanding of the “missing link” between foreign aid, growth, and development.

The contribution of this paper is two-fold. First, we analyze the mechanism through

which fungibility might affect growth in a small open aid-recipient economy. We show

Notable among these is Boone (1996), who found that foreign aid has had no significant impact on
the prominent indicators of development and quality of life. Easterly (1999) paints a much bleaker picture,
reporting that an increase in foreign aid has actually led to a decline in growth rates in many recipient
countries. The influential work of Burnside and Dollar (2000) argues that aid works only in economic
environments that are characterized by “good” policy-making by recipient governments. Thus, their results
call for greater selectivity from donors when designing aid programs. However, some recent papers, including
Hansen and Tarp (2001), Dalgaard and Hansen (2001), and Easterly (2003) have argued that the Burnside-
Dollar results are not robust to alternative definitions of aid, growth, and good policies.

2See Clements et al. (2004)

3There is a small theoretical literature which focuses on the diversion of aid away from its intended
activities in developing countries. For example, Svensson (2000) and Lahiri and Raimondos-Moller (2004)
focus on rent-seeking activities by special interest groups or lobbies which divert aid from its designated uses.
On the other hand, Adam and O’Connell (1999) examine the role of lobby groups in forcing the government
to use aid money for tax cuts. While all these mechanisms fall under the general category of fungibility,
none focus on the impact of aid on the composition of government spending.



that the problem of fungibility is endogenous and arises when the aid-recipient government
chooses to respond optimally to the inflow of foreign aid. We therefore derive a crucial
link between the the composition of foreign aid and its consequences for the composition of
government spending in the recipient country. This link is of critical importance since the
composition of government spending is known to have an important bearing on economic
growth; see Devarajan et al. (1996). We find that aid ear-marked for public investment is
more fungible than that ear-marked for public consumption, thereby leading to a less-than
proportionate adjustment of domestic spending in response to an increase in foreign aid.
We further show that when the fiscal response to aid is characterized by fungibility, long-run
growth is independent of foreign aid, a result that is consistent with recent empirical findings.
The link between fungibility and the composition of aid has not been explored in previous
studies, and thus provides us with a rich set of hypotheses that can be taken to the data.
This aspect highlights our second contribution: an empirical test of our theoretical results.
Using a panel of 67 countries over the 1972-2000 period, we first test whether total aid is
fungible, by investigating how total government expenditures in recipient economies respond
to changes in aggregate foreign aid. Our results indicate strong evidence of fungility: a one
dollar increase in foreign aid leads to an increase of about $0.30 in total government spending
(including aid), which implies that about $0.70 of every dollar of foreign aid is fungible.
We then test the link between the composition of aid and the composition of government
spending by examining whether specific aid types are used for the targeted categories of
public expenditures that they are assigned to. Diaggregating total aid and government
spending into the investment, non-investment, and social infrastructure categories, we find
that consistent with out theoretical predictions, investment aid is indeed the most fungible
among all aid categories: almost $0.90 of every dollar of investment aid is fungible. The
corresponding degree of fungibility for social infrastructure aid is about $0.78. By contrast,
we find no evidence of fungibility for the non-investment aid category. Finally, we confirm
previous findings in the literature on the inability of aid to affect economic growth. The issue
of causality is addressed in all our regressions and foreign aid is instrumented by interacting
aid flows with indicators of the recipient country’s geographical and cultural proximity to

donors.

From an empirical standpoint, there have been a few attempts to examine the fungibility

problem in aid-receiving countries. However, there is no consensus on the exact magnitude



and importance of fungibility. Pack and Pack (1990, 1993) find that while foreign aid to
Indonesia does not seem to be fungible, the opposite is true for the Dominican Republic,
where they observe major shifts in public spending away from development expenditures
into deficit reduction and debt service. Examining inter-governmental transfers in India,
Swaroop et al. (2000) find evidence that foreign aid disbursements typically finance activities
that are very different from the intentions of donors. Aggregate studies also differ in their
conclusions about fungibility. For example, Feyzioglu et al. (1998), using annual data for 14
developing countries that span over 1971-90, find that foreign aid is not fungible and is also
not associated with tax relief. On the other hand, a recent study by Gupta et al. (2003)
finds that while concessional loans are not fungible and generate higher domestic resource
mobilization, grants do indeed reduce revenue generation in recipient countries. None of
these studies, however, examine the impact of the composition of aid on the composition of

domestic government spending.

The empirical literature on foreign aid has been also severely constrained by the lack of
a comprehensive theoretical framework within which one can understand the mechanism by
which foreign aid might impact growth. A majority of the aid programs in the 1960s and
1970s were developed using the static “two-gap” approach of Chenery and Strout (1966),
which had little, if any, intertemporal ramifications. Recently, in a series of papers, Chatter-
jee et al. (2003) and Chatterjee and Turnovsky (2007) have developed a general equilibrium
endogenous growth framework within which the dynamic effects of aid can be analyzed. Their
analysis suggests that the positive impact of aid depends crucially on (i) the restrictions im-
posed by the donor on how aid must be spent, (ii) the recipient’s structural conditions, as
embodied by the input-flexibility of the production sector, access to capital markets, the size
of the government, and the choice between labor and leisure, and (iii) the duration of the aid
program. However, these papers, by assuming a passive recipient government that honors
any donor-imposed restrictions, do not account for fiscal responses to foreign aid flows in the

recipient economy. We fill this gap in our model.

The rest of the paper is organized as follows. Section 2 lays down the analytical frame-
work and examines the consequences of fungibility. Section 3 contains the empirical analysis

and section 4 concludes.



2 Aid and Fungibility

We consider a representative agent who maximizes intertemporal utility from a private

consumption good, C'; and a public consumption good, G¢, over an infinite horizon

* 1
U = / 5(002)76—%5, —c0o<y<1,0>0 ~1+0)<1 (1)
0

0 denotes the relative weight of the public consumption good in the utility function. The
agent produces output using her stock of private capital (an amalgam of physical and human
capital), K, and the flow of services from a public investment good, such as infrastructure,

G'1, through a neoclassical production function

Y =GIK"™ 0<n<1 (2)
The accumulation of private wealth is subject to the following flow budget constraint

K=(1-71)Y—-C-T (3)

where 7 is the income tax levied by the government and 7" denotes lump-sum taxes. The
government provides the two public goods G and G, and finances their provision using
domestic tax revenues and a flow of foreign aid, F'. We will assume that the government

maintains a balanced budget at all points of time:

G.+G =7V +F+T (4)

In order to maintain an equilibrium of sustained growth, all variables must be tied linearly
to the scale of the economy, given by the flow of output, Y. The provision of both public

goods are co-financed, using a mix of domestic resources and foreign aid:*

Gr=Gi+¢F = (gf +¢2) Y (5a)

4Co-financing is an important ingredient of a majority of foreign aid programs. A recent example can be
found in the European Union’s Community Support Framework (CSF) and Agenda 2000 programs, which
involved transfer (aid) programs for both its member countries as well as countries applying for membership
to the Union. Most of these transfers were tied to infrastructure investment in the recipients and involved
co-financing arrangements.



Ge=Gi+(1—¢)F =g+ (1 - )] Y (5b)

where G¢ and G? represent domestic government spending on the public investment and
consumption goods, respectively, while ¢¢ and g? are the corresponding domestic expenditure
ratios. The foreign aid-output ratio is given by ¢ and the parameter ¢ (0 < ¢ < 1) denotes
the composition of aid. In other words, a proportion ¢ of the total foreign aid flow is
ear-marked by the donor for the public investment good and (1 — ¢) is the corresponding
allocation designated for the public consumption good. In that sense, ¢c can be thought of
as "investment aid", while (1—¢) € can be thought of as "consumption” or “non-investment”
aid. Note that the allocation parameter ¢ is exogenous to the recipient economy, as it is

assumed to be determined by the donor.’

Combining (3) and (4), we get the economy’s aggregate resource constraint:

K=Y-C—-G.—G[+F (6)

From the government’s point of view, the equilibrium resource allocation in response
to a foreign aid shock can depend on two potential scenarios. Omne possibility is that the
government remains passive and does not alter its own expenditures rates. In this case,
foreign aid is not fungible. This is the standard assumption in the existing theoretical
literature. Another possibility is that the government responds to the foreign aid shock
optimally, by adjusting its own expenditure ratios. In this case, aid is fungible. Our objective
is to compare the equilibrium outcomes in the two scenarios and determine the relationship

between the composition of foreign aid, government spending, and long-run growth.

2.1 Non-Fungible Aid

The representative agent maximizes (1) subject to (2) and (3), taking the expenditures
on the two public goods, the foreign aid flow and its allocation, and the tax rate as given.
The expenditure and tax parameters are arbitrarily set and do not change on the incidence

of a foreign aid shock. The (balanced) growth rate ( 1) and the consumption-capital ratio

5We employ a linear endogenous growth structure, as in Barro (1990), to keep the analysis tractable and
derive refutable hypotheses that can be easily taken to the data.



( 1) in equilibrium are then given by

(1 —7)(g} + de) ™7 —

{b - 1—~(1+0) (7a)
C {1 +0 1 —gf— g — Q1 —1)(g}+de)7 + 8
K" 1—~(1+0) (7b)

It is immediately evident from (7a) and (7b) that as long as 0 < ¢ < 1, an increase in
aid (represented by an increase in ¢) will increase both the equilibrium growth rate and the
consumption-capital ratio:°

90 on(l = 7)(gf+ de) T
0e  (1=n)l—~(1+0)

>0 (8a)

Of _ en[{l —1(1+0)}(1 — gf — g%) — (1 —7))(gf + g) T
de (1T=m[1—~(1+0)]

Note that the effect of an aid shock is proportional to the allocation parameter ¢. When

>0 (8b)

¢ = 0, i.e., aid is completely tied to the public consumption good, it has no impact on the
macroeconomic equilibrium. On the other hand, the larger is the proportion of investment
aid (¢ > 0), larger is its positive impact on equilibrium growth and consumption. The
intuition here is that investment aid, by increasing the allocation of resources to the public
investment good (given that domestic spending ratios remain unchanged), enhances the
productivity of private capital, thereby leading to higher private capital accumulation and
growth in equilibrium.  On the other hand, the public consumption good, being purely
utility-enhancing in nature, has no effect on the equilibrium growth rate. This is the
standard result in most of the theoretical literature, which argues in favor of tying foreign

aid to investment spending; see Chatterjee et al. (2003).

However, even though the results in (8) are plausible and serve as a useful benchmark,
they are usually not supported by empirical evidence. Given the high cost to donors of mon-
itoring the implementation of aid programs and their allocation, it is entirely plausible that

the recipient government treats the aid flow not as a supplemental source of financing public

6Results (8a) and (8b) hold under the mild restrictions that v < 0 and [1 — (1 + 6)] < 1.



goods, but rather as a substitute for domestic revenues, and adjusts its own expenditure
parameters in response to the aid shock. In that case, the domestic expenditure ratios g¢

and g? are no longer exogenous. This is the idea of fungibility, to which we now turn.

2.2 Fungible Aid

When aid is fungible, the government optimally adjusts its own expenditure parameters
in response to the aid shock. The government’s problem then is to maximize (1) subject
to (2), (3), its own budget constraint (4) and the financing constraints (5a) and (5b). The
government takes the private allocation decisions in (7) as given, and chooses the domestic
expenditure rates, g¢ and g¢, for the two public goods, respectively. Given the magnitude of
the aid shock, e, and lump-sum taxes, 7', the optimal tax rate is automatically determined
from (4).

The optimal rates of domestic expenditure on the public investment and consumption

goods, ¢ and g¢, are given by
g =1 —1)n—de (9a)

a1 H{l+a—nl—1)}
=158 1-50+0

where o = B{n(1 — 7)}"/"t — (1 — 7).

From (9a) we see that aid ear-marked for investment is indeed fungible. Domestic spend-

—{1-0(1+0)}e] (9b)

ing on the public investment good declines in proportion to the inflow of investment aid (as
long as ¢ > 0), thereby indicating that aid allocated for investment merely substitutes for

domestic investment spending:

047
Oe

On the other hand, the change in domestic spending on the public consumption good in

=—0<0

response to a foreign aid shock is less clear:

dgd B 1
9. %7159



The response of domestic spending on the public consumption good to an aid shock
depends on the relationship between the marginal contribution of investment aid, ¢, and
the relative importance of the public consumption good in utility, /. Consumption aid is
fungible too, but only partially. To see this, consider the case when the entire aid is tied to
the public consumption, i.e., = 0. Now,

dgd 1
o~ T

The increase in foreign aid leads to a reduction in domestic spending on the consumption
good, but less than proportionately, i.e., |09| < |0¢|. The partial fungibility of consumption
(non-investment) aid is due to the fact that the public consumption good yields direct utility
benefits to the representative agent as opposed to the public investment good, whose benefits
are realized only indirectly (through higher output). This prevents a one-for-one decline in
public consumption spending. On the other hand, if ¢ = 1, (aid is ear-marked only for
the investment good), the inflow of aid, being fully fungible, finances an increase in the
spending on the public consumption good on the margin, but less than proportionately, as
0 < %if < 1. When aid is allocated to both public goods (0 < ¢ < 1), spending on the
public consumption good rises only if ¢ > 1/(1 + ), i.e., if the allocation of aid to public

investment increases the valuation of public consumption on the margin.

The obvious question that comes up at this juncture is how does an increase in foreign
aid affect total government spending in an economy? To see this, we begin by defining total
public expenditures (as a fraction of aggregate output), which include domestic spending on

the two public goods, given by (9a) and (9b), as well as foreign aid:
g=gi+gc+e (10)

Differentiating (10) with respect to the foreign aid parameter, ¢, while taking into account
(9a) and (9b), we get
ag 0
e 140
The result in (10a) is a formal statement of fungibility. It states that when aid is fungible,

<1 (10a)

total public expenditures (including foreign aid) rise less than proportionately. This indi-

cates that foreign aid substitutes for domestic spending, rather than supplementing it. Note

8



that when aid is not fungible, i.e., g¢ and g¢ are constant, then 95/0z = 1, implying that if
the government does not reallocate domestic expenditures in response to the aid flow, total

expenditures should increase one-for-one with foreign aid.

Finally, to examine the effect of aid on the equilibrium growth rate when it is fungible,

substitute for g¢ and §¢ in (7a):

(L= =)™ - 8

Y= 1—+(1+0)

(11)

From (11), we see that when foreign aid is fungible, the equilibrium growth rate is inde-
pendent of foreign aid and its allocation. Therefore, an aid shock, irrespective of whether it
is targeted for investment or consumption (or both) will have no impact on long-run growth.
On the contrary, given the government’s allocation decisions in response to the aid flow, it
can easily be shown that the consumption-capital ratio increases, indicating that the decline
in domestic spending on public goods is, in some way, rebated back to the private sector in
the form of higher private consumption. This rebate could take the form of a lump-sum
transfer or a cut in taxes, both of which would lower government revenues. Many empirical
studies such as Pack and Pack (1993) and Gupta et al. (2003) document a similar result.

3 Empirical Analysis

In this section, we use an unbalanced panel dataset of 67 countries over the 1972-2000 period
to test the main predictions from the theoretical model in the previous section. Specifically,
we test the following three hypotheses: (i) aggregate aid flows are fungible, (ii) there is a
link between the composition of aid and that of government expenditure in aid-recipient
countries, with investment aid being more fungible than other categories of aid, and (iii) in

the presence of fungibility, foreign aid does not affect economic growth.



3.1 Data Description

We use the following dependent variables: annual total and sectoral government expendi-
tures and the annual GDP growth rate.” Our data on government spending are from the
International Monetary Fund’s Government Financial Statistics. Data on the GDP growth
rate are from the World Bank’s World Development Indicators Online (WDI) and Global
Development Finance Online (GDF).

The main explanatory variable in our analysis is foreign aid. Data on foreign aid is
available from the Organisation for Economic Co-operation and Development’s (OECD)
International Development Statistics (IDS) online databases. These databases cover bilateral
and multilateral donors’ aid and other resource flows to developing countries and countries
in transition. We use two different aid data, provided by the Creditor Reporting System
(CRS) and Development Assistance Committee (DAC) databases.® The DAC report consists
of aggregated data for Net Official Development Assistance (ODA), while the CRS report
presents sectoral and geographical information on aid. Further, the data on total foreign aid
from DAC show disbursements whereas data from CRS show commitments. To test whether
the composition of aid matters for fungibility, we need data on the composition of aid and
government spending, as the theoretical model makes predictions on how total and sector-
specific expenditures respond to changes in total and sector-specific foreign aid.” Although
the DAC report presents more data on disbursements, it does not provide as detailed a
sectoral allocation of aid as the CRS report does. These two databases may show some
differences for some years and sectors due to their underlying information gathering systems
and tools. However, using the CRS database has become more feasible recently because of

its increased coverage, especially starting from 1990s.!° To check for robustness, we use total

"Note that total expenditures do not include defense expenditures, which on average exceed 10 % of the
total expenditure for the recipient countries. We exclude defense expenditures as it is unlikely for that type
of expenditure to be affected by the social and economic indicators that are included in our model.

8See Appendix B for further details.

9For this part of our analysis, we use the two distinct aid datasets obtained from the DAC and CRS
database as described above. We compare the results obtained by using these two types of aid data to see
if data source selection affects the results considerably. The tables are designed in a way that the reader can
see and compare results with these aid data.

10We examined the correlation between the two series in our panel in each year starting from 1973 (which
is the initial year of the CRS data). In our sample, the correlation between the two series increases as we
approach the present time. The correlation between the two measures is 0.6574 in 1973, 0.8057 in 1990 and

10



aid data from both the CRS and DAC databases and find that the results are practically

unchanged.

We classify domestic government expenditures and foreign aid into three categories: in-
vestment, non-investment and social infrastructure. Since there are no precise definitions
of these categories in our databases, we use the following strategy: in the CRS (commit-
ments) dataset, we define investment aid as the sum of economic infrastructure aid and aid
to the production sector. Then we use the corresponding spending amounts listed under
the Economic Affairs and Services Section in the IMF’s Government Financial Statistics
(GFS) to construct government investment expenditures for the recipient country. We cre-
ate social-infrastructure aid by using aid to social infrastructure and services in the CRS
data. General public services, education, health, social security, housing and recreational
and cultural expenditures in the GFS data are then used to construct the corresponding do-
mestic government expenditure on social infrastructure. The remaining components in both
the aid and expenditure datasets are used to construct the non-investment categories. Total

and sectoral aid and expenditures are expressed as a share of the aid-recipient’s GDP.!!

The control variables for the fungibility analysis include agricultural value-added, literacy
rate, infant mortality rate, the dependency ratio (the fraction of population 65 years and
above), exports plus imports as a percentage of GDP and real per-capita GDP. Agricultural
value-added, the dependency ratio, and the literacy rate are obtained from the WDI and
GDEF. Data on infant mortality rates and real per-capita GDP are obtained from the U.S
Census Bureau’s International databases (IDB) and the Penn World Table, respectively.
The list of the recipient countries and the descriptive statistics for the variables of interest
are presented in Tables A1 and A5 in Appendix A, respectively. In the growth regressions,
we have included population growth, inflation rate, and FDI in addition to some of the

control variables used in the fungibility analysis.'?

0.9289 in 2000. The overall correlation in our panel between the two series is 0.8355.

"'We provide the complete aid (CRS) and expenditure classification charts from our data sources in
Appendix A (Table A3 and Table A4).

12The additional variables come from the WDI and the GDF databases.
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3.2 The Composition of Foreign Aid and Fungibility

We begin by examining the sensitivity of total and sector-specific (as defined above) expen-
ditures to changes in total and sector-specific foreign aid in a panel of 67 countries, using

annual data for the 1972-2000 period.'® The following specification is estimated:

GO'UE.Z’pit = Qg + OélA’idZ't + O[QXit + €4

where Gov Exp;; represents total government expenditures as a share of GDP, Aid;; measures
total aid as a fraction of GDP, and X;; is a set of controls, including variables that are
considered standard determinants of government expenditure in the literature. Specifically,
we include the recipient’s infant mortality rate and the dependency ratio as proxies for health-
care and social security spending. The literacy rate and agricultural value-added are used
to control for spending in the education and agriculture sectors. Finally, we include trade
dependence (imports plus exports as a percentage of GDP) as international exposure could
increase government expenditures (see Alesina and Wacziarg, 1998) and real per capita GDP
(to control for the size of the government) as a proxy for income.'* We use lagged values
of the above controls to minimize concerns about simultaneity. To address the potential
for omitted country-level variables, we include country fixed effects and also cluster errors
by country. Finally, by including time effects, we take away the time component that is

common to all countries in a given period.

The effect of foreign aid on total government expenditures is presented in Table 1. The
results confirm our theoretical predictions (see eq. 10a) and indicate that foreign aid is
indeed fungible for both the DAC and CRS measures: from columns 1 and 2 in Table 1, we
see that a $1 increase in foreign aid leads to an increase of about $0.35 in total government
spending when the DAC aid data is used, and about $0.29 when the CRS data is used. Both

coefficients are statistically significant at the 1% level. Table 1 provides strong evidence of

13The list of aid-recipient countries used in our sample is provided in Appendix A (Table A1). No specific
selection method was adopted for the countries included in our study. Rather, it was the availability of the
data that determined the panel.

14Real GDP per capita of the recipient countries is included as an indicator of development levels which is
likely to affect the size of the government, as Feyzioglu et al. (1998) have suggested, based on Wagner’s Law.
Wagner’s law states that the development of an industrial economy will be accompanied by an increased
share of public expenditure in GNP.

12



fungibility at the aggregate level: since total goverment expenditure already includes foreign
aid spending, we see that on average (depending on which aid data is used), about $0.70

from every dollar of total aid is fungible.

The evidence presented in Table 1 supports the prediction that total aid is fungible,
but it does not identify how and if the composition of aid matters. Omne of the main
predictions of the theoretical model in section 2 is that aid designated for public investment
is unambiguously fungible, while fungibility from non-investment aid is lower than that from
investment aid (see equations 9a and 9b). To shed light on the link between fungibility and
the composition of aid, we split our sample into three categories of government expenditures
and three corresponding categories of foreign aid. Our dependent variables are now the
recipient government’s investment expenditures, non-investment expenditures, and social
infrastructure expenditures. The independent variables are the corresponding categories for

foreign aid, while the control variables remain the same as in Table 1.

The effects of the composition of aid on the composition of government spending are
reported in Table 2. The strategy we adopt for this part of our empirical analysis can be
described as follows. For example, the first column of Table 2 regresses investment and social
infrastructure aid on government investment expenditure. This strategy is adopted for two
reasons. First, we not only want to determine whether a particular category of government
expenditure is influenced by the corresponding category of foreign aid, but also whether it is
affected by other categories of aid as well. Second, since the three categories of aid sum up
to total aid, only two of these categories are independent. We therefore can regress only two
categories of foreign aid on any one category of government expenditure. Equation (9a) in
section 2 predicts that a $1 increase in investment aid will lead to an equal and proportionate
decline in domestic government investment expenditure. The empirical results in Table 2 are
very close to this theoretical prediction: a one dollar increase in investment aid is associated
with approximately a $0.10 increase in total government investment expenditure (significant
at the 5% level), indicating that about $0.90 of every dollar of investment aid is fungible
(since government investment expenditure also includes spending from investment aid). In
comparison, we see that social infrastructure aid is less fungible than investment aid, with a
corresponding crowding out of about $0.78. By contrast, there is no evidence of fungibility

for non-investment aid. We also find no evidence of substitution between aid categories

13



and expenditure categories (for example, social infrastructure aid has no significant effect on

15 Therefore, the empirical results reported in Table

government investment expenditure).
2 confirm our theoretical predictions, i.e., investment aid appears to be the most fungible

category of aid.

3.3 Implications for Economic Growth

Having demonstrated the fungibility of foreign aid and the effect of its composition, we now
turn to the impact of aid on growth. According to our model, when aid is fungible, the
equilibrium growth rate should be independent of aid and its composition. This prediction
is tested in Table 3, by running a standard growth regression, where we regress the annual
growth rate of GDP on total and investment aid, using lags of real GDP per capita, imports
plus exports, the annual population growth rate, inflation rate, foreign direct investment,
gross domestic fixed investment and the literacy rate as controls. Although Table 3 shows
positive relationships between total aid, investment aid and growth, none of these results
are statistically significant. Therefore, consistent with our theoretical predictions (and the

sizable empirical literature), foreign aid does not seem to have any effect on economic growth.

3.4 Instrumental Variable Regressions

OLS estimations of the relationship between fungibility and foreign aid might be biased
due to the potential endogeneity of foreign aid distributions (foreign aid can be sent where
governments fail to provide public goods to their countries; these same countries could be
characterized by corruption, weaker institutions and lower preferences for public goods). A
similar problem exists for growth, since countries that have high growth rates may tend to
receive more aid. In this section, we test the robustness of our earlier results by employing

instrumental variable regressions.

Following Tavares (2003), we use a combination of geographical and cultural ties between

major donors and recipient countries as instruments for aid, which in turn are interacted

15This regression strategy leads to six possible pairs of aid categories. For the purposes of clarity and
space, we report results for only three such pairs in Table 2. The results for the other three pairs are
available upon request. However, the pattern of results reported in Table 2 remain virtually unaffected for
the three other pairs.
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with aid outflows from donors. These interaction terms serve as instrumental variables,
determining foreign aid inflows to each recipient country. The procedure we adopt can
be described as follows. For each country in our sample, we construct an instrument for
aid which captures the exogenous component of the aid sample. We use the inverse of
bilateral distance and a contiguity dummy (the presence of a common land border) for
geographical proximity, and common language and religion as measures of cultural affinity.
For each country in our sample, we sum the product of aid outflows from 22 donor countries
(listed in Table A2 of Appendix A) after multiplying each of them by the bilateral exogenous
measures described above.'® We consider the interaction of the aid variable and instruments
for two main reasons: First, since we use country fixed effects in our regressions and the
instruments are time-invariant, we are not able to observe their individual effects on foreign
aid distributions. Second, the instruments under consideration exist only between donors
and recipients on bilateral basis. Since we use total aid from all donors in our empirical

study, this method allows us to link bilateral comparisons to total aid.

In the first stage of the instrumental variable regression, we regress aid inflows for each
developing country on the four exogenous instruments above. The predicted value of the de-
pendent variable in that regression is then used in the second stage regression to examine the
link between fungibility and growth. The results of our first stage regressions are presented
in Table 4. All the exogenous variables have the expected signs (an increase in distance
reduces the amount of aid received whereas common borders, religion and official language
increase the amount of aid). Three of the instruments (distance, language, and religion)
are statistically significant for the total foreign aid variable from the DAC data and two
of them (distance and religion) are statistically significant for the total foreign aid variable
from the CRS data. Our specification passes the Anderson (1984) canonical correlations
likelihood-ratio test for identification and instrumental variable relevance, the Cragg-Donald
F-statistic for weak identification and the Hansen J-statistic for over-identification tests for
all instruments. As for the second stage regression, Table 5 presents the impact of total

aid on total government expenditures when aid is instrumented. Our earlier results still

16The instrumental variable for aid is constructed in the following manner:
22

Instrumental Variable(Aid x Inst); ; = Z Aid; ;1 * Instrument; ;
j=1
where i : recipient country, j :donor country, ¢ : year.
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remain valid (the coefficients are now slightly lower than the ones in Table 2), even after
instrumenting foreign aid: a $1 increase in total aid is associated with approximately a $0.33
increase in government spending for the DAC variable, and a $0.21 increase for the CRS
variable. Finally, Table 6 uses an IV regression for the aid-growth link and, as before, we

are unable to find a statistically significant relationship between the two.

To summarize, we examine the effect of foreign aid and its composition on government
spending and its composition. At the aggregate level, we find that foreign aid is fungible. We
also find that investment aid is more fungible than other categories like social infrastructure
aid, while there is no evidence of fungibility for non-investment aid. Our results also indicate
that foreign aid, when fungible, does not have any impact on growth. All our empirical

findings are consistent with our theoretical predictions.

4 Conclusions

In this paper, we examine the phenomenon of fungibility as a possible explanation for the
"missing link" between foreign aid and economic growth. Fungibility arises out of an aid-
recipient government’s reallocation of domestic resources in response to foreign aid. We show
how the composition of aid, often determined by donors, plays a crucial role in determin-
ing the composition of government expenditures and, as a consequence, the magnitude of

fungibility and its impact on growth.

This study contributes to the literature on foreign aid and growth in two important direc-
tions. First, by embedding fungibility as an equilibrium outcome in an endogenous growth
framework, we highlight the mechanism through which an injection of foreign aid might affect
domestic resource allocation, especially with respect to public expenditures. Specifically,
we show that when aid is fungible, the substitution away from domestic government invest-
ment is higher than from government consumption. This leads to a reduction in domestic
productive public spending on part of the recipient government and completely offsets any
positive impact that aid might have on growth. Our theoretical framework generates some
interesting hypotheses which we then confront with data. The second contribution of this

paper thus lies in testing the main implications of the theoretical model using a panel dataset
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of 67 countries for the period 1972-2000. The empirical findings are consistent with our the-
oretical predictions: we find strong evidence of fungibility at the aggregate level, with almost
70 percent of total aid being fungible in our sample. When aid and government spending
are disaggregated into different categories, we find that investment aid is the most fungible
type of aid. Finally, we confirm that in the presence of fungibility, there is no statistically
significant relationship between foreign aid and economic growth. We address the issue
of causality in all our regressions, and our results remain robust to the instrumentation of

foreign aid.

Both our theoretical and empirical analyses provide useful insights for policy with regard
to the design and implementation of foreign aid programs. Given that more than two-thirds
of all aid flows to the developing world are tied to investment (e.g. infrastructure), our
findings regarding the fungibility of investment aid serve as a caution to donors imposing
specific tying restrictions on recipients. On the other hand, the fact that non-investment
and social infrastructure aid are less fungible also provides insights on how the disbursement
of foreign aid can be designed more effectively. Finally, our theoretical framework highlights
the mechanism through which fungibility might impact on domestic resource allocation by

characterizing the link between the composition of aid and the incentives for public spending.

This paper is not ambitious enough to explain away the "missing link" between foreign
aid and growth. However, we have attempted to explain a piece of this complicated puzzle.
We therefore end with a caveat which might be useful for future research: the problem of
fungibility is also a political economy issue and is probably intricately linked with factors such
as rent-seeking, corruption, the institutional environment of recipients and their strategic
relationships with donors. We believe that our results will provide insights into how the
above factors can be integrated into a more comprehensive analysis of foreign aid and its

impact on macroeconomic performance.
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TABLE 1. The Effect of Foreign Aid on Total Government Expenditures

Variable

Dependent Variable

Total Expenditure (% of GDP)

Aid DAC (% of GDP)

Aid CRS(% of GDP)

Real GDP per capita

Infant mortality rate, lag (-1)

Agricultural value added (% of GDP), lag (-1)

Literacy rate, lag (-1)

Import plus export (% of GDP), lag (-1)

Dependency ratio (65+), lag (-1)

Constant

Observations

Adj. R-squared
Country Fixed Effects
Year Fixed Effects
Cluster (by country)

0.347
(6.02)***

-0.0000
(0.18)

-0.103
(2.16)**

-0.227
(2.91)***

-0.213
(1.24)

-0.037
(1.57)

-0.883
(0.96)

52.878
(4.10)**

620
0.90
Yes
Yes
Yes

0.288
(5.28)***

-0.0001
(0.40)

-0.095
(2.01)**

-0.252
(3.31)***

-0.235
(1.36)

-0.038
(1.61)

-0.726
(0.73)

53.684
(3.93)***

620
0.90
Yes
Yes
Yes

Robust t statistics in parentheses

* significant at 10%; ** significant at 5%; *** significant at 1%



Table 2. The Effects of Composition of Foreign Aid on
the Composition of Government Expenditures

Dependent Variable

Investment Non investment Social
Variable expenditure expenditure infrastructure
(% of GDP) (% of GDP) expenditure
(% of GDP)
Investment aid (% of GDP) 0.100
(2.27)**
Non investment aid (% of GDP) 0.158 0.121
(1.57) (1.00)
Social infrastructure aid (% of GDP) 0.030 0.064 0.221
(0.45) (0.70) (2.73)%**
Real GDP per capita 0.0003 0.00002 -0.0003
(1.58) (0.08) (0.81)
Infant mortality rate, lag (-1) -0.015 -0.104 -0.011
(0.66) (4.00)*** (0.44)
Agricultural value added(% of GDP), lag (-1) -0.043 -0.080 -0.086
(1.60) (1.31) (1.17)
Literacy rate, lag (-1) -0.052 0.028 -0.181
(0.64) (0.40) (1.58)
Import plus export (% of GDP), lag (-1) 0.019 -0.008 -0.043
(1.95)* (0.61) (2.45)**
Dependency ratio 65, lag (-1) -0.329 -0.736 -0.315
(0.53) (1.08) (0.54)
Constant 9.172 17.907 29.799
(1.43) (2.09)** (4.00)%**
Observations 501 571 609
Adj. R-squared 0.82 0.72 0.93
Country Fixed Effects Yes Yes Yes
Year Fixed Effects Yes Yes Yes
Cluster (by country) Yes Yes Yes

t statistics in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%



TABLE 3. The Effects of Foreign Aid and its Composition on Economic Growth

Dependent Variable

Variable
GDP growth rate GDP growth rate GDP growth rate
(annual) (annual) (annual)

Aid DAC (% of GDP) 0.038

(0.71)
Aid CRS (% of GDP) 0.036

(0.73)
Investment aid (% of GDP) 0.161
(1.54)

Real GDP per capita, lag (-1) -0.001 -0.001 -0.001

(4.18)*** (4.34)*** (5.18)***
Population growth (annual), lag(-1) 0.341 0.359 0.444

(2.17)** (2.30)** (3.11)***
Import plus export, (% of GDP) lag (-1) 0.050 0.052 0.052

(3.29)*** (3.40)*** (3.36)***
Literacy rate, lag (-1) -0.150 -0.184 -0.225

(2.13)** (2.59)** (3.37)***
Gross fixed capital formation of gdpf, lag (-1) -0.071 -0.081 -0.082

(1.99)* (2.15)** (2.12)**
Inflation consumer prices annual, lag (-1) -0.001 -0.001 -0.001

(3.59)*** (3.60)*** (3.89)***
Foreign direct investment net inflow, lag (-1)  0.208 0.220 0.235

(2.68)*** (2.81)*** (2.87)***
Constant 13.880 15.936 22.667

(3.77)*** (4.43)*** (4.34)***
Observations 1360 1354 1305
Adj. R-squared 0.20 0.18 0.21
Country Fixed Effects Yes Yes Yes
Country Fixed Effects Yes Yes Yes
Cluster (by country) Yes Yes Yes

Robust t statistics in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%



