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Abstract

As part of the efforts of the international donor communi-
ty to scale up aid to Africa, substantial debt relief has
been granted in recent years through the Heavily
Indebted Poor Countries (HIPC) Initiative and its succes-
sor, the Multilateral Debt Relief Initiative (MDRI). This
paper tries to assess, for a sample of 24 African countries
that have at least reached decision point status in the
HIPC Initiative, to what extent this debt relief has created
fiscal space in recipient country budgets, and what, on
average, the actual fiscal response effects have been,
relative to other types of  aid. Inspired by the fiscal res-
ponse literature, we model public finance behavior as a

system of structural equations and estimate the reduced
form parameters in a Vector Autoregressive (VAR) frame-
work. In general, we are unable to find evidence that sub-
stantiates the worries that debt relief might provoke no or
even perverse fiscal responses. On average, debt relief
affects public finance behavior in a desired way, with
effects being most similar to those of its most direct sub-
stitute, program grants. 

Keywords: HIPC, debt relief, fiscal response, aid effectiveness. 
JEL codes: F34, F35, O11, O19 
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Introduction

During the last decade, reduction or outright cancellation of
outstanding external debt of low-income developing coun-
tries to bilateral and multilateral donors has become all the
rage. The Heavily Indebted Poor Countries (HIPC) Initiative
was launched in 1996 to reduce the debt stock of a speci-
fic set of poor, debt-ridden countries to a sustainable level;
it was enhanced in 1999 to provide deeper debt relief and
more explicit poverty reduction focus by linking it to the
Poverty Reduction Strategy Paper (PRSP) process. Its suc-
cessor, the Multilateral Debt Relief Initiative (MDRI), laun-
ched in 2005 at the G8 Gleneagles Summit, aims at going
beyond HIPC debt reduction by canceling the full remaining
(post-HIPC) debt stock owed to the most important multila-
teral creditors for this same set of countries. The fact that
debt relief is high on the agenda again is largely due to the
strong civil society and public opinion support it enjoys, both
in the North and the South. From a moral point of view, it is
indeed questionable whether countries should collect debts
from people who are dirt poor. But there is also a psycholo-
gical factor: it seems people in rich countries find it easier
to forgo debt repayment than to scale up aid using tax
money. The fact that the occasional rock star joins in
obviously helps to get the deal through. 

Apart from the moral arguments, there are also economic
arguments in favor of debt relief. First, debt relief can free
up public resources that would otherwise have been ear-
marked for debt service, i.e. provide “fiscal space” (Heller,
2005). Second, there is the well-known debt overhang theo-
ry that states that unsustainable levels of debt may lead to
sub-optimal investment in the private sector for fear of
future taxation. The debt overhang effect also plays in the
public sphere: high debt service obligations may reduce the
incentive of debtors to engage in policy reforms that raise
revenues available for debt service, since part of the addi-

tional revenues accrue to the creditor (Krugman 1988).
Thirdly, to the extent that donors may succeed in securing
development aid budget increases thanks to the use of debt
relief (e.g. because of strong public opinion support for debt
relief), debt relief may transform into fast-disbursing aid
effectively scaling up the aid volume. Finally, it may be the
case that debt relief can be engineered to be an aid moda-
lity supplied with more donor harmonization, and/or more
effective types of conditionality. 

However, the above does not automatically mean that debt
relief is superior to other modalities of development aid,
such as project or program grants or loans, or technical
assistance. When we acknowledge that debt relief is just
another aid instrument at the disposal of donors (Berlage et
al. 2003), we should also carefully think about the relative
effectiveness of debt relief. In other words, the question we
should ask ourselves is which instrument is most efficient in
attaining its goal. 

The present paper explores the relative effectiveness of
debt relief for a panel of African HIPC countries. However,
we will not relate debt relief directly to outcome variables
like poverty or income. We want to open up the black box
and study the channels through which aid reduces poverty.
One of the important features of aid is that most of it is given
to governments, and as such is “budgetized” in some way,
a feature that will greatly influence its effect on outcome
variables1. Aid adds to the resources available in the bud-
get, and can potentially be used for a diversified set of

1 And even when aid is off-budget, it can provoke a fiscal response especially due to aid fun-
gibility effects.



purposes, ranging from increased spending, to fiscal deficit
reduction or even domestic revenue mobilization; in other
words, it causes fiscal (response) effects. This is definitely
the case for debt relief, as debt service has to be paid out
of the budget. In this paper, we will model the public sector
response to changes in aid in a Vector Autoregressive
(VAR) framework. Hence, we agree with McGillivray and
Morrisey (2000) that identifying the (intertemporal) fiscal
effects of aid is a prerequisite to understanding the
macroeconomic effectiveness of aid.

Note that in this paper we are not so much interested in
the individual HIPC country fiscal response to debt relief,
but rather focus on a more “systemic” fiscal response of
the (African) HIPCs. Indeed, we want to draw policy
conclusions that move beyond the individual country

context, and contribute to a discussion at the global poli-
cy level on the desirability of more (global initiatives on)
debt relief and the comparative impact of debt relief rela-
tive to other aid modalities. As such, we perform a panel
VAR analysis.   

This article is organized as follows. The first section
describes some factual observations and historical over-
view regarding the overall importance of (enhanced) HIPC
and MDRI debt relief in the budget of recipient African
HIPCs, relative to other aid interventions as well as other
key budget categories. The next section briefly discusses
the model we will use to assess the relative effectiveness of
debt relief. Section three presents the results of the applica-
tion of this model to a panel of African HIPC countries. The
last section concludes and discusses policy issues.

Introduction
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1. The Relative Importance of HIPC and MDRI Debt Relief in the Budget

In this section, we briefly describe some stylized facts on
the relative importance of debt relief and other aid in African
countries’ budgets, in comparison with other key budget
categories, and their evolution over time. More specifically,
the analysis will be carried out looking at a sample of 24
African HIPCs that have reached at least decision point sta-
tus in the HIPC Initiative2. For this purpose, a database of
fiscal variables was constructed, using data for these coun-
tries taken essentially from the budgetary data presented in
IMF country reports, such as article IV reports, PRGF
reviews, as well as HIPC decision and/or completion point
documents. To the extent possible, data are gathered span-
ning the period 1991-2006. For most countries, the data
allow us to disaggregate aid into project and program loans

and grants, as well as debt relief components. For reasons
explained later, instead of focusing on the full debt relief, we
only deal with (Enhanced) HIPC debt relief, and, for 2006,
its successor the MDRI. 

Table 1 provides an overview of the evolution of the main
budgetary components, including HIPC and MDRI debt
relief, expressed in percentage of GDP. We present here
the “average” situation for our sample of countries3, by cal-
culating the (unweighted) means. The presentation here
rearranges the conventional budget format, focusing on
categories that are important from the perspective of our
analysis only, while still allowing for a closed budget repre-
sentation.  

2 Benin, Burkina Faso, Burundi, Cameroon, Chad, DRC, Ethiopia, Gambia, Ghana, Guinea,
Guinea-Bissau, Madagascar, Malawi, Mali, Mauritania, Mozambique, Niger, Rwanda, Sao
Tome & Principe, Senegal, Sierra Leone, Tanzania, Uganda and Zambia.
3 Individual country tables are not reported, but are available from the authors on request.
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Table 1. Evolution of main budgetary categories for the average African HIPC (% of GDP)
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Domestic revenues [a] 14.70 13.14 13.68 13.58 12.97 13.35 13.51 13.34 14.51 15.63 14.80 14.60 15.23 15.82 16.33 16.99
Primary current spending [b] 11.07 11.31 12.49 12.96 12.75 11.14 11.14 11.26 12.02 12.95 13.94 13.63 14.25 14.17 14.19 15.06
Government investment [c] 7.47 7.78 9.02 8.80 8.63 9.34 12.10 8.83 10.57 10.75 10.92 8.41 9.37 10.07 9.00 9.28

Primary balance w/o grants [d] -3.85 -5.95 -7.83 -8.18 -8.42 -7.12 -9.74 -6.75 -8.08 -8.06 -10.06 -7.44 -8.39 -8.43 -6.86 -7.35
Net domestic borrowing [e] -0.91 -1.70 -0.18 -0.15 0.51 0.36 -1.22 1.54 0.88 1.81 2.27 0.83 1.91 1.09 -1.03 0.15
Debt service due (+other) [f] 4.54 2.50 3.28 4.91 4.22 3.91 2.49 3.92 4.10 5.56 4.86 3.78 4.65 4.92 3.26 3.91

Gross external financing [g] 9.30 10.15 11.29 13.24 12.13 10.67 13.45 9.13 11.30 11.81 12.65 10.39 11.13 12.26 11.15 11.10
project 5.89 6.85 7.64 7.57 7.54 7.71 9.66 6.68 8.33 8.08 7.63 6.05 6.57 6.82 6.09 6.16

grant 2.84 3.41 4.27 3.84 3.94 4.13 5.50 3.13 4.22 4.44 4.45 3.49 4.01 3.60 3.43 3.38
loans 3.05 3.45 3.37 3.73 3.59 3.58 4.16 3.55 4.12 3.64 3.19 2.56 2.56 3.17 2.67 2.78

program 3.42 3.30 3.65 5.67 4.60 2.96 3.79 2.45 2.54 3.59 3.89 2.88 2.84 3.91 3.44 3.12
grant 1.75 1.81 2.29 2.91 2.85 1.93 1.96 1.43 1.70 1.92 1.97 1.25 1.51 2.58 2.53 2.57
loans 1.67 1.49 1.36 2.76 1.75 1.03 1.83 1.03 0.84 1.66 1.92 1.63 1.33 1.32 0.91 0.56

debt relief 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.14 1.12 1.45 1.72 1.54 1.62 1.82
HIPC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.14 1.12 1.45 1.72 1.54 1.62 1.38
in grant s     0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.06 0.67 0.93 1.03 0.98 0.92 0.97
other 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.08 0.45 0.52 0.69 0.55 0.70 0.41

MDRI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43
Source: Author’s calculations on the basis of IMF country documents. The table is constructed as a balanced budget. As such, [d] = [a]-[b]-[c], and [d]+[e]-[f] = -[g].



The lower part of the table presents total gross external
(aid) financing of the budget, disaggregated in its (project
and program) loan and grant components over time, as well
as (enhanced) HIPC and MDRI debt relief. This is also
shown in Figure 1.

Before interpreting the table, it is important to discuss
somewhat more extensively the debt relief data needed to
construct it, and the paper in general. Debt relief, including
HIPC Initiative debt relief, cannot always be read immedia-
tely from the budgetary information provided by IMF reports
and different countries use different ways of accounting for
debt relief in their budget (see IMF and IDA (2001) for a
more detailed treatment of this issue). HIPC debt relief has
two major components: multilateral and bilateral debt relief.
The multilateral part is typically accounted for as a grant
and usually in a separate budget line4. Bilateral debt relief
is often much more difficult to trace, as debt service is often
presented in the budget as part of “exceptional finance”,
or even net of debt relief, or without a separate budget line
indicating the amount of debt relief embedded. However,
within the framework of completion point triggers and the
PRSP, the IMF (and the World Bank) is usually tracking
very closely the amount of HIPC debt relief actually gran-

ted, which means that total HIPC debt relief is available,
e.g. added as memorandum items to the country budgeta-
ry tables. As such, for HIPC debt relief, it is in general fea-
sible to construct a variable representing the total annual
debt service relief resulting from the HIPC Initiative. This
figure is added in Table 1 (and Figure 1), including singling
out the grant component. The same exercise cannot be
done for pre-HIPC debt relief, as public data available in the
IMF documents typically show the stock effect of debt relief,
not the annual debt service relief resulting from it.    

The table clearly shows that the impact of HIPC debt service
relief should not be overestimated: on average it amounts
to about 1.5% of GDP; in 2006, MDRI adds about 0.5% to
this. Relative to other aid components, it is quite small, but
it does succeed in “scaling up” total gross external financing
in the most recent years. 

1. The Relative Importance of HIPC and MDRI Debt Relief in the Budget
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4 As such, HIPC debt relief in the form of grants has to be deducted from the amount of aid
given in the form of grants, so grant figures in our database are of course net of HIPC debt
relief grants.

Figure 1 : Total aid disbursements (incl. HIPC en MDRI debt relief) as % of GDP (African HIPC average) 



This could be considered as the “accounting” (or “virtual”)
fiscal space effect of debt relief. However, one dollar of debt
relief is not necessarily equivalent to one dollar of addi-
tional grant aid: this is the case only to the extent that debt
would have been serviced in the absence of debt relief
intervention. As such, whether debt relief creates fiscal
space in a direct way in practice depends on whether the
debt that is relieved would have been serviced in the
absence of the debt relief intervention; in more broader
terms, it can be measured by the difference between debt
service paid (instead of due) before and debt service due
after debt relief. 

So will the HIPC Initiative create fiscal space in practice?
The specific HIPC record is likely to be mixed: apart from
being very different between recipient countries, more
structurally we can state that the prime focus of the HIPC
debt relief initiative was to wipe out the unsustainable part
of external debt, and as such, it is unrealistic to assume that
it creates a lot of fiscal space. Moreover, this issue was ack-
nowledged explicitly as in each HIPC country, it was preci-
sely determined what part of the total HIPC debt relief had
to be “budgetized”, i.e. had to be compensated in some way
as additional spending, a reduction of net domestic borro-
wing etc. As this part is typically accounted for as grants in
the recipient country budget, in our table, the grant element
of debt relief, averaging around 1% of GDP, can be used as
a very rough proxy for the direct fiscal space created by
HIPC debt relief. 

HIPC Initiative debt relief is now supplemented by MDRI
debt relief, which follows largely the same logic and budge-
tary accounting treatment. As the MDRI was implemented
only in 2006, MDRI debt relief occurs only in the final year
of our database. Again, we account for the annual debt ser-
vice gains of MRDI, not for the stock reduction. There is
however one major potential difference between the (fiscal
space) effects of MDRI, versus those of HIPC debt relief:
MDRI debt relief, which is by nature additional relief for
countries that had already regained debt sustainability
under the HIPC Initiative, should in principle create direct
fiscal space effects approaching a one-for-one basis, as it
can be assumed that the debt relieved through MDRI would
have been fully serviced otherwise.

Luckily, however, the full fiscal response effect of debt relief
will most likely not be restricted to this real direct fiscal space
effect for a number of reasons.  First of all, debt relief may
also impact debt overhang, with its associated structural
lower economic growth outcome. Ceteris paribus, removal
of debt overhang by debt relief, may lead to a series of
associated fiscal response effects, such as an increase in
public investment. And over time, through the impact on pri-
vate investment and ultimately on higher economic growth,
it may lead to increased domestic revenue mobilization in
absolute terms. Again here, the type of debt relief may mat-
ter: (repeated) small amounts of debt relief may not trigger
a regime shift in the economy out of a low-investment, low-
growth debt overhang regime (Bulow and Rogoff, 1991), for
which a substantial, one-off debt overhang elimination ope-
ration, such as that envisaged by HIPC debt relief, is neces-
sary. 

Regarding debt relief, an additional response effect might
be at play. Several studies (e.g. Pack and Pack, 1993;
McGillivray and Ouattara, 2005) have shown that recipient
country governments ultimately used a large part of aid for
debt servicing, which is a form of aid fungibility. Moreover,
Birdsall et al., (2003) have convincingly shown that donors
also engaged in “defensive” lending, providing relatively
more aid to debt-ridden countries. Again debt relief might
refrain governments from engaging in aid fungibility, and
donors from disbursing aid for these ‘defensive’ purposes.
Both cases may make all aid granted to the particular reci-
pient country more effective.    

As such, fiscal response analysis should look at full (budge-
tary) aid flows, including the effect of debt relief on other aid
interventions. It is not a priori clear what the sign of the
effect would be. On the one hand, fungibility may also be at
play at the donor level, when the donor granting debt relief
is at the same time reducing its efforts on other aid interven-
tions (in the same recipient country). On the other hand, as
the aid effectiveness literature has shown that aid is more
effective once the debt overhang situation in a country is
resolved, it is rational for donors to extend more aid after
debt relief. Again, determining the sign of the relationship,
and its intertemporal evolution, is ultimately an empirical
case.

1. The Relative Importance of HIPC and MDRI Debt Relief in the Budget
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Finally, the fiscal response effects that are linked to ear-
marking, conditionality and monitoring may be even more
important, especially in the case of HIPC debt relief. It is
well known that the HIPC Initiative has come about with a
heavy and diversified portfolio of conditionality, including
not only broad macroeconomic and structural reform condi-
tionality through the conventional IMF program conditiona-
lity (typically embedded through a Poverty Reduction and
Growth  Facility, PRGF), but also with broad poverty focus
through the PRSP, additional specific structural completion
point triggers, and country-specific tracking mechanisms to
monitor the use of HIPC debt savings5. In doing so, donors
want to make sure that the (real) fiscal space created is
used for activities that target poverty reduction. Overall, the
HIPC Initiative has allowed focuses on broad earmarking,
enabling debt relief to be used for a broad range of pur-
poses, according to the priorities of the recipient country
government, as determined in the PRSP, and reflected in a
Medium-Term Fiscal Framework (MTFF) and the budget.
The use of debt relief savings ranges from additional social
sector and basic infrastructure spending, to reducing
domestic debt, or merely reducing the fiscal deficit. 

All these features have in theory potentially large additional
fiscal response effects. What may cause the full fiscal
space created not to be used for the desired purpose in the
end, and what hampers the realization of the straightfor-
ward fiscal response effects? This can be due to actions by
both the donor, as well as the recipient government. 

From the recipient country government side, aid fungibility
may be at play. Aid can be defined as (partly) fungible to the
extent that the recipient government is able to circumvent
this by reducing its own budgetary efforts in a similar way,
effectively enabling their use for other purposes (undesired
by the donor)6. Aid effort may substitute for domestic
resource mobilization, as when the fiscal response of the
recipient government to an increase in aid is to lower
domestic taxation effort, or it may trigger expenditure shif-
ting, such as sectoral fungibility where aid intended to be
spent in a given sector (say health) provokes a reduction of
the recipient government’s own effort in that sector. But
shifts can refer to broader categories of the budget, with aid
ultimately being used for debt servicing, or reducing the fis-

cal deficit and/or domestic borrowing. In case aid fungibility
is indeed a severe problem, donors may wish to look for aid
instruments and modalities that limit as much as possible
this aid fungibility.

But fiscal space effects may also be constrained by the
donor, typically through the same conditionality. Broad IMF
program conditionality (including HIPC-specific conditiona-
lities that need to be fulfilled in order to reach the HIPC
completion point, the so-called completion point triggers)
has shown to be potentially restrictive in effectively using
the fiscal space created. To give one example, Weeks and
McKinley (2006), argue that in the case of Zambia, HIPC
debt relief had a negative effect on fiscal space, mainly due
to expenditure and other ceilings in the IMF program. Also,
micro-earmarking of the utilization of funds, through coun-
terpart funds, using separate project monitoring units
(PMU) that operate parallel to recipient country public
finance management systems may hamper the effective
use of funds, as shown by De Groot et al. (2003).   

As such, the upper panel of Table 1 provides some idea of
the actual change over time of some key budgetary catego-
ries, such as domestic revenue mobilization, public primary
recurrent and investment spending, and net domestic bor-
rowing. The “average” country data overall show that
domestic revenue mobilization and primary recurrent spen-
ding increasing significantly in recent years, which is less
the case for total investment spending; also net domestic
borrowing has fallen in recent years. However, from this
descriptive overview of the evolution of main recipient coun-
try budget aggregates, it is not at all clear to what extent this
evolution over time is (partially or fully) caused by changes
in the magnitude (fiscal space) and composition of aid. In
order to assess the causal fiscal response effects of diffe-
rent categories of aid, and debt relief in particular, we have
to rely on intertemporal fiscal response models, as will be
discussed in the next section.  

1. The Relative Importance of HIPC and MDRI Debt Relief in the Budget
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5 These tracking mechanisms range from counterpart funds, to virtual funds over comprehen-
sive budget tracking. See again IMF and IDA (2001) for an overview of different systems, and
De Groot et al. (2003) for an application to five African HIPCs.    
6 Note that in order for this to happen, it implicitly assumes that donor and recipient govern-
ment priorities differ. The PRSP logic is to increase country ownership, and as such, to mini-
mize fungibility.
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2. Modeling Fiscal Response Analysis of Aid and Debt Relief

The theoretical framework underlying this study has
become known as fiscal response modeling. The basic
model is due to Heller (1975) and has been refined and
extended by various authors over time7. The importance of
recipient government conduct for aid effectiveness is impli-
cit in the fiscal response literature. Fiscal response models
try to look at the recipient government’s response to aid
flows, in terms of the decisions between various sources of
revenues like taxation and domestic borrowing and areas of
expenditures like public investment and recurrent govern-
ment expenditure (Otim, 1996). These models view govern-
ments as rational agents that try to maximize the value of
some ultimate target, like the rate of economic growth.
Governments do this by steering certain policy variables to
their desired levels. In practice, this is typically modeled as
a quadratic loss function, which attains maximal utility if
policy targets are met. This utility function is then optimized
subject to the budget constraint that expenditures cannot
exceed revenues. From this, a system of structural equa-
tions is derived, whose coefficients are usually estimated
using non-linear three stage least squares (NL3SLS).

Even though the empirical application in the present paper
is based on a formal model of government fiscal behavior,
it is important to note, as in Osei et al. (2005), that “… fis-
cal response models are not predictive theories, in a sense
that they do not generate specific testable hypotheses of
the effects of aid on fiscal behavior.  For example, fiscal res-
ponse models do not predict that aid will increase invest-
ment spending or will reduce tax effort; aid is posited to
have effects as fiscal variables are related, but in a manner
that can only be determined empirically.” (p. 1038). This is
one of the reasons why the literature has evolved as case
studies.

Although the issue that fiscal response models are trying to
address is interesting, the way this is usually done has
been criticized on a number of grounds. Probably the most
important criticism is of the need to come up with credible
target variables for the intermediate policy variables, like
government expenditure and revenue. It has been noted by
Osei et al. (2005) that the estimates for the structural equa-
tions are sensitive to the way in which the targets are
approximated. Also, White (1992) critically reviews fiscal
response models. One of the shortcomings he notes is that
there is no attempt to analyze the dynamic aspects of aid.

As a response to this criticism, Osei et al. (2005) make a
case for using vector autoregessive (VAR) methods to esti-
mate the fiscal response to aid (and apply it to the case of
Ghana). A VAR is the multivariate extension of autoregres-
sive moving average models (ARMA). It describes the
dynamic evolution of a number of variables from their com-
mon history.  Formally, if we consider two variables Xt and
Yt, the VAR consists of two equations. The order of the VAR
refers to the number of lags included in the system.  Hence,
a first order VAR would be given by:

The advantages of using VARs in the context of fiscal res-
ponse models are well described in Osei et al. (2005). They
argue that the situation of interrelated variables is particu-
larly suited to estimation using a VAR approach, since it is
7 See Cassimon and Van Campenhout (2006) and the references therein for an overview of
the fiscal response literature and a formal presentation of the model.



posited on there being a relationship between the variables
in the system and lets the data reveal the nature of that
relationship. Echoing Sims (1980) who advocates the use
of VAR models instead of structural simultaneous equations
models because the distinction between endogenous and
exogenous variables does not have to be made a priori,
and “arbitrary” constraints to ensure identification are not
required, they point out that estimation of the reduced form
is sufficient for their purpose.  Indeed, in the context of fis-
cal response modeling, estimating VARs will eliminate the
need to presume (and estimate) targets for the interme-
diate policy variables and accommodates the criticism that
fiscal response models are too static. An additional advan-
tage is that one can use impulse response functions to
simulate the effect of injections of certain types of aid on
other fiscal variables. So, in the present paper, we will also
adopt a VAR approach. 

However, we will not confine ourselves to studying one
country, but use a panel of 24 African HIPC countries. The
reason why we opt for a panel setup is because our main
interest is in (the relative effectiveness of) debt relief. First
of all, debt relief is a relatively new form of aid, and has
become prominent only in the last years as the HIPC
Initiative gained momentum. If we confined ourselves to
country case studies there would be too little variance in
the sample to come to meaningful estimates of its effects.

Second, and more importantly, we are also looking for fis-
cal response behavior that is common across African
HIPCs (after controlling for country specific heterogeneity)
as we also want to unravel the more “systemic” effect of a
“global debt relief initiative” such as the HIPC.  In doing
so, we can contribute to the current policy debate focusing
on the question of to what extent debt relief leads to more
desirable fiscal response effects than other aid interven-
tions, and, as a consequence of that, to what extent more
international initiatives on debt relief might be warranted.
However, again, we cannot make any hypothesis about
the nature and size of the relationships, as this is an enti-
rely empirical question.

Our panel VAR model will comprise nine variables. Five of
these are aid instruments: project grants, program grants,
project loans, program loans and debt relief. The other four
variables are domestic government revenue (tax and non-
tax), government current primary expenditure, public invest-
ment and government domestic borrowing. We decided to
look at the importance of each variable as a share of GDP.
In doing so, we avoid introducing measurement error
through improper deflation and currency conversion8. Our
preferred specification, guided by formal criteria and
degrees of freedom considerations, is a VAR with two lags,
and includes country dummies to control for unobserved
country heterogeneity.9

2. Modeling Fiscal Response Analysis of Aid and Debt Relief
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8 Furthermore, it reduces the chance of ending up with non-stationary variables. Formal sta-
tionarity tests using the Levine-Lin-Chu (2002) panel unit root test show that all variables are
stationary (available from the authors on request). 
9 It is well known that this estimator is not consistent for panels with large N and fixed T.  In
such cases, dynamic panel data methods should be used, like for instance the Arellano-Bond
estimator (Bond, 2002).  However, since our panel has 15 years for 24 countries, we judged
that the bias would probably be small.  As a robustness check we also estimated the VAR
using the Arellano-Bond system-GMM estimator (not reported here, available on request).
Results were similar indeed.  A more elaborate account of these issues can be found in
Cassimon and Van Campenhout (2006).
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3. An Application to African HIPC Countries

The results of the VAR are presented in Table 2. For the
most interesting variables (domestic revenue collection,
current primary expenditure and investment expenditure),
we also give graphical representations of the impulse res-
ponse functions of our five aid instruments in figure 2.
Furthermore, we include a graph of the effect of an increa-
se in debt relief on the four other aid variables. We will dis-
cuss the results equation by equation.

The second column with heading total domestic revenue
(tot dom rev) presents the fiscal response of government
tax and non-tax collection. The first thing we note is the
significant autoregressive effect of tax collection.
Governments that collect more revenues than the average
are likely to collect more revenues in the future as well. A
second significant variable that affects revenue collection
is government investment. As expected, better-than-avera-
ge performers on investment will increase future revenue
collection. Note however that this effect is not immediate,
but occurs only after two years. The fact that countries
have received project grants also seems to increase reve-
nue collection. This is strange, since most other studies
find that grants and local revenue collection are to a large
extent substitutes. However, it should also be noted that
the increase in revenue collection triggered by project
grants is short lived: in the second year revenue collection
bounces back by more than what it increased. The effect of

loans is even more puzzling. Common sense would indeed
suggest that an increase in loans would also increase
government revenue collection, since the loans have to be
paid back. We find, however, that governments respond to
loans by lowering taxes. A possible explanation may be
that two years is too short a time span to capture this pay-
back effect. The variable of interest to us, debt relief, is
also significant. However, its positive effect is only felt after
two years.

Figure 2 panel (a) shows the impulse response functions
associated with revenue collection. It represents the evolu-
tion over time of revenue collection due to a one standard
deviation shock of the aid variable. For instance, we see
that a shock in program grants increases domestic revenue
collection after one period, but that it falls back to the original
level in the next period. The third year following the shock
revenue collection increases again. In the seventh year follo-
wing the shock, the growth in revenue collection is at its maxi-
mum. For the variable we focus on, debt relief, the initial res-
ponse is a (modest) increase in revenue already from the
first year on, with the positive response increasing after-
wards; the response is maximal in year 6, where tax and
non-tax receipts increase by about 0.48 percent. All other
aid modalities seem to reduce domestic revenue collection,
except for a very short-lived initial increase for project
grants and an even more short-lived one for program loans.
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Table 2. Estimation Results for Fiscal Response VAR model
Total Current Investment Domestic Project Program Project Program Total

Domestic Primary Expenditure Financing Grants Grants Loans Loans Debt 
Revenue Expenditure Relief

L.tot dom rev. 0.543** 0.339** 0.378* -0.187 0.090 0.245** 0.037 0.058 0.024
L2.tot dom rev -0.110 -0.224* -0.134 -0.145 -0.021 -0.113 -0.160* -0.160* 0.089
L.curr prim exp 0.026 0.380** -0.046 -0.128 0.030 0.039 -0.185** -0.107+ 0.219**
L2.curr prim exp 0.141+ 0.119 0.006 0.353+ -0.062 -0.035 0.294** 0.141* -0.217**
L.invest exp -0.241** 0.009 -0.077 0.322 -0.152* 0.044 -0.063 -0.013 0.010
L2.invest exp 0.416** 0.259* 0.378* 0.307 0.043 0.004 0.147* 0.124+ 0.013
L.domestic fin 0.041 -0.041 0.117+ -0.344** 0.094** 0.076* 0.046 0.075* -0.031
L2.domestic fin -0.155* -0.129+ -0.268** -0.042 0.006 -0.018 -0.250** -0.061 0.060
L.proj grants 0.411** 0.302* 0.360+ -0.185 0.484** -0.106 -0.102 0.257** -0.055
L2.proj grants -0.606** -0.531** -0.645** -0.563+ -0.108 -0.151 -0.063 -0.256** -0.043
L.progr grants 0.090 -0.007 0.069 -0.070 0.022 0.390** 0.029 -0.021 0.165*
L2.progr grants -0.263* -0.061 0.264 -0.178 0.217* 0.234* -0.007 -0.015 0.016
L.proj loans -0.112 -0.601** 0.388* -0.609* 0.089 0.009 0.747** -0.167+ -0.270**
L2.proj loans -0.012 -0.042 -0.071 0.122 -0.018 -0.107 -0.378** -0.102 0.197*
L.prog loans -0.168 0.032 -0.275 -0.699** -0.181* 0.001 -0.077 -0.006 -0.024
L2.prog loans 0.125 -0.181 -0.521** -0.245 -0.167* -0.074 -0.261** -0.035 -0.234**
L.tot debt relief 0.100 0.023 -0.100 -0.292 -0.206* -0.207+ -0.102 -0.215* 0.426**
L2.tot debt relief 0.318** 0.227+ 0.265 -0.831** 0.186* 0.167 -0.097 0.095 0.121
R-squared 0.90 0.92 0.89 0.46 0.94 0.64 0.78 0.34 0.68

Note: + significant at 10%; * significant at 5%; ** significant at 1%, based on degrees of freedom corrected small-sample t statistics. The number of observations is 195. L(.) refers to a one-year lagged variable, L2(.) refers to the variable lagged two-years.



The third column in Table 2 reports the response of govern-
ment consumption (current primary expenditure, curr prim
exp). As expected, countries that collected more taxes in
the previous year have higher current primary spending.
There is also a positive autoregressive effect. Governments
that were high consumers in the past are likely to be high
consumers in the future as well. There is weak evidence of
a lagged positive effect of investment and a negative effect
of net domestic borrowing. For grants, we only find signifi-
cant effects for project grants. An increase in project grants
in the previous year leads to an increase in government
current expenditure. However, this effect is countered by a
negative effect of project grants two periods before. We do
not find a significant impact for program grants. Loans, be it
project or program, generally tend to reduce government
consumption. As for total revenue collection, debt relief is
positive and significant, but only after two years.

The impulse response functions of government consump-
tion are depicted in panel (b) of Figure 2. Again, the debt
relief response is the largest (positive) one, from the first
year on. It seems that debt relief is particularly “spent” as
increased recurrent government expenditure. Also, pro-
gram grants provoke a positive response, albeit only from
the fourth year on (although this is based on non-significant
coefficients). The impulse response function of project
grants is also an interesting one. The first four years after a
shock in this variable, government consumption rises. In
subsequent years, the effect is negative. Shocks in loans,
especially of the project type, tend to reduce government
current primary expenditure.

The third variable is government investment (invest exp).
Since this variable is often thought to be important in deter-
mining long run growth and poverty reduction, fiscal res-
ponse studies usually attach great importance to its respon-
se to aid shocks. Table 2 shows that, as expected, an
increase in revenue increases government investment. We
also find a significant second order autoregressive effect.
An increase in local borrowing reduces government invest-
ment, but only after two periods. For the aid variables, pro-
ject grants initially increase investment, but the second
order effect is negative and large. There is no strong sup-
port that program grants increase government investment.

For loans, we find the reverse: there is some indication that
project loans push investment up, while program loans
reduce investment. Finally, there is no strong sign that debt
relief leads to higher investment, which is similar to the
effect of program grants on government investment.

The impulse response functions in panel (c) of Figure 2
clearly show the positive effect of an increase in program
grants. The only other aid variable that has an unambi-
guous positive effect on investment is debt relief, despite
the initial dip after one year – as noted in the previous para-
graph; however, this impulse response effect is based on
non-significant coefficients (only significant at around 15%).
As mentioned also in the previous paragraph, project loans
increase investment as well. However, this positive effect is
short lived; after the third year following the shock, the
effect becomes negative. Program loans, and to a lesser
extent project grants, reduce government investment.

The fourth equation refers to domestic financing (domestic
fin). We observe that government consumption increases
domestic borrowing, albeit with a lag. It has a significant
negative first order autoregressive component. Regarding
the aid variables, we find that most of them reduce the need
for the government to use domestic financing; these effects
are most outspoken for program and project loans. But debt
relief also reduces the need for local borrowing, even if the
effect manifests itself only after two periods.

Columns six to ten in Table 2 are the equations for the aid
variables. These equations reveal how different aid flows
influence each other. For instance, we find significant first
order autoregressive effects for project grants, program
grants and especially for project loans, but not for program
loans. Also, debt relief has a significant autoregressive
component, which is not surprising due to the multi-year
nature of the debt relief initiatives. We also find that coun-
tries that have received program loans in the past are like-
ly to get fewer project grants in the future. Having received
debt relief initially reduces the amount of most other aid
variables, notably of project grants. However, after two
years, there is a significant positive response of project
grants to debt relief, less significantly so for program grants
and loans. Program loans seem to reduce project grants

3. An Application to African HIPC countries
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and project loans, but for the latter we only find a significant
second order effect. There is weak evidence that program
loans respond negatively to project loans. An increase in
program grants increases the chances of getting debt relief
in the future, while countries that take up loans, be it project
or program loans, are less likely to receive debt relief.

For the variable that is central to this study, debt relief, we
present the impulse response function of a shock in debt
relief on the other aid categories in Figure 2 - panel (d).
There, it seems that a positive shock in debt relief initially
lowers all other types of aid; however, after two years,
grants (both project and program) increase again. For
loans, both project as well as program, the initial negative
effect takes more time to reverse; the effect on project loans
becomes positive after about seven years and stays posi-
tive, while the effect of debt relief on program loans moves
back to the negative. This provides some confirmation of
both the initial donor fungibility as well as later additionality
hypotheses. 

Overall, we can conclude that the observed public finance
response to debt relief is not so negative as some might worry
about, especially when we compare them to the effects of
other aid modalities. There are signs that debt relief does not
reduce domestic resource mobilization, contrary to some
other aid modalities, and manages to increase recurrent
consumption and reduce domestic financing needs. No nega-
tive effect of debt relief on public investment is witnessed. And
there is no lasting substitution effect of debt relief on other
types of aid: after an initial substitution effect, debt relief pro-
vokes a positive response effect for most other types of aid,
notably for program grants. Again compared to other aid
modalities, the fiscal response effects of debt relief are most
similar to those of program grants, which is not so surprising,
considering the fact that they are very similar in nature. More
particularly, however, the effects of debt relief are in general
more positive than those of program grants, both on domes-
tic resource mobilization and on recurrent primary consump-
tion, and to a lesser extent (because of being non-significant)
also on public investment. 

3. An Application to African HIPC countries
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Figure 2. Impulse Response Functions
(a) effect of aid on tax collection (b) effect of aid on primary government consumption

(c) effect of aid on government investment (d) effect of debt relief on other aid variables
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4. Conclusions

During the last decades, debt relief has resurfaced in the
aid debate. The main reason why this is so is probably
because of the strong civil society support it currently gets,
both in the North and in the South.  But one should not for-
get that there are also solid economic arguments to be
made in favor of debt reduction. However, if one sees debt
relief as just another modality of aid delivery, one should
look at its relative effectiveness, which is largely an empiri-
cal question. 

In this paper, we have tried to add to the literature by looking
at aid effectiveness from a fiscal (response) perspective.
The paper also extends former analysis (Cassimon and
Van Campenhout, 2006), not only by focusing on African
HIPCs, but mainly by disaggregating aid further into their
project and program (grant and loan) components, and by
extending the time period of our analysis up to 2006, which
also allows us to tentatively deal with the effect of MDRI
debt relief. 

It shows that the direct fiscal space effect of HIPC (and
MDRI) debt relief is very limited, about 1.5% and 0.5% of
GDP respectively. Moreover, this direct fiscal space effect
might to some extent only materialize on an “accounting”
basis: on average about two-thirds (1% of GDP) of the total
HIPC effect is delivered in grant form, and this part can be
considered a proxy for the real fiscal space effect. As such,
one observes a lot of worries being echoed about the real
fiscal (response) effects of debt relief, questioning the
extent to which donor efforts on debt relief should be sca-
led up in the absence of these effects, especially when

donor actions on debt relief should substitute for other types
of aid interventions. 

In response to these worries, our analysis finds no hard
signs to confirm this doom scenario. On the contrary, the
observed overall fiscal space effects of debt relief are rela-
tively promising: there are no signs that debt relief crowds
out domestic revenue collection. In contrast, governments
seem to respond to debt relief by increasing tax and non-
tax collection. Also, for government current primary expen-
diture, debt relief is positive and significant. No clear signs
are present that debt relief has a lasting influence on public
investment, but this seems to be the case for most other aid
modalities too. We also find that debt relief reduces the
need for local borrowing, but the effect manifests itself only
after two periods. 

Moreover, our VAR model also provides some tentatively
reassuring results on whether debt relief complements or
substitutes for other aid, by showing initial donor fungibility
to be overcompensated by additionality later, especially for
program grants. Overall, we can conclude that the overall
public finance response to debt relief is most similar to that
of program grants, even outperforming it in some ways.

All in all, however, we should be cautious in using these
tentative promising results in favor of debt relief in policy
debate, e.g. to advocate for more debt relief. In order to
validate this overall effect of debt relief, these “average”
panel study effects should be confronted with more detailed
country case studies.   
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