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1. INTRODUCTION

Generating sustained growth in Sub-Saharan Africa (SSA)
is often cited as the most pressing challenge in global develop-
ment. Given SSA’s disappointing growth record, analysts pre-
dict that most of its countries will not meet the Millennium
Development Goals (MDGs) by 2015. Prompted by this con-
cern, the international development community has been con-
sidering a major scaling up of development aid, especially for
those relatively well-managed countries that demonstrate own-
ership of development programs and progress in governance
and institutional capacity (World Bank, 2008). Scaled up aid
is necessary for these countries to finance their pressing needs
and to eventually achieve the MDGs. However, aid-recipient
countries would need to spend aid wisely, which would require
both economic management institutions and political pro-
cesses for enforcing transparency and accountability. Donors
also have to adopt aid delivery mechanisms that promote own-
ership, transparency, and stakeholders’ participation in the
development process. These issues have already attracted con-
siderable academic and policy interest.

However, rapid aid surges—like commodity-price booms—
could also pose serious challenges for macroeconomic stabil-
ity, especially if they produce significant disequilibria in the
real exchange rate (RER) and induce the well known “Dutch
Disease” phenomenon. Aid is a key determinant of the RER,
through its influence on domestic spending and saving deci-
sions. The more aid is spent, the larger is spending on non-
traded goods and services, and the larger is the share of
aid that is saved to build up net domestic-currency public
sector assets, the larger is the ensuing RER appreciation,
with potential negative effects on output and employment—
the so-called Dutch disease. In this context, excessive aid
681
dependence could have a detrimental impact on non-tradi-
tional exports and thus undermine an effective source of dy-
namic growth. This is the main concern of this paper, where
we ask the following pivotal question: what impact does real
exchange rate misalignment, especially overvaluation, have
on growth and aid effectiveness?

As an economy-wide relative price (of traded to non traded
goods), the RER acts as a signal for inter-sectoral resource
transfers and factor movements (human capital, labor, and
physical capital) and, thus, provides the incentives to eco-
nomic agents that largely shape economic activity. Since re-
source relocation is usually a resource and time-consuming
process, RER misalignment can be costly, especially when
such changes are frequent or substantial, or when they do
not correspond to equilibrium adjustments. During relocation
resources may remain idle, in the form of unemployment or
excess capacity, negatively affecting the living conditions of
the population.

The existing literature suggests that maintaining the RER
close to its equilibrium level is a necessary condition for sus-
tained growth and that countries that avoided overvaluation
have been associated with sustained export-led growth and
substantial export diversification (e.g., Elbadawi & Helleiner,
2005). Moreover, not only avoiding overvaluation is necessary
for growth but a mild undervaluation may be good for growth
(e.g., Aguirre & Calderon, 2005). Calamitsis, Basu, and Ghura
(1999) point out the dual role of RER depreciation. On the
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upside, depreciation of the RER has a positive effect on
growth by increasing capacity utilization and raising the prof-
itability of traded goods sectors which in turn promotes pri-
vate investment. Moreover, a depreciated currency provides
an economy-wide incentive to new potential exportable prod-
ucts that might face high entry barriers under an excessively
strong currency. Further, RER depreciation avoids the neces-
sity of selecting beneficiaries for export subsidies (i.e., “picking
winners”) as it promotes all exporting industries. On the
downside, RER depreciation raises the cost of imported goods
and since a large component of investment goods in develop-
ing economies is imported, such depreciation can dampen
investment and lower growth.

Recently Rodrik (2008) argued that these empirical findings
are, in fact, a reflection of a deeper causal effect: countries that
have managed to engineer an RER undervaluation (e.g.,
China, Republic of Korea, Taiwan, Uganda, and Tanzania)
appear to have indirectly resolved (or provided a cushion
against) deep institutional constraints. First, weak institutions
create a wedge between private and social returns. Second, to
the extent that traded goods may be more “complex” and en-
tail more transaction-intensive activities, the wedge between
private and social returns may be more severe in traded than
non-traded economic activities and can lead to static misallo-
cation of resources in favor of the latter and greater dynamic
distortions in the former. When the traded-goods sector is
more dynamic, as would be expected in many low-income,
small economies, an increase in the relative prices of traded
to non-traded goods can improve static efficiency and enhance
growth in a second-best fashion. Therefore, RER undervalua-
tion can be an alternative approach for alleviating the costs
associated with such institutional weaknesses. Another theo-
retical justification for engineering an RER undervaluation
strategy is based on the view that traded goods (particularly
new and non-traditional ones) are subject to a variety of mar-
ket imperfections, such as information externalities (learning
and cost-discovery externalities) and coordination externali-
ties. These imperfections keep output and investment in traded
sectors at sub-optimal levels. Again, by raising profitability of
traded sectors, an RER undervaluation can be an effective
strategy for increasing growth in a second-best world.

The above reviewed literature indicates the role of the RER
as a growth fundamental and as a key ingredient for any suc-
cessful export-oriented development strategy for low income
countries. However, critics of the RER-led growth strategy ar-
gue that it is not feasible because the real exchange rate, being
an endogenous relative price, is not an exogenous policy
instrument at the disposal of economic authorities. On the
other hand, more recently Levy-Yeyati and Sturzenegger
(2007) have shown that sterilized intervention has been an
effective instrument for achieving RER depreciation in the
short-to medium terms. Moreover, even when recognizing that
RER is not a direct policy instrument, proponents of the RER
undervaluation—as a growth fundamental (e.g., Rodrik, 2008;
Williamson, 1997) or as a facilitator of economic expansion
(e.g., Eichengreen, 2007)—argue that while the RER is endog-
enous, it can nevertheless be managed. For example, Rodrik
(2007) proposes several policy levers that policy makers might
deploy for managing the real exchange rate.

Section 2 asks the key question as to why this study focuses
on SSA and highlights the centrality of the RER in the overall
development strategy of SSA. Section 3 reports estimation re-
sults for the determinants of the RER, based on a world sam-
ple of 83 countries and annual 1980–2004 data, focusing,
among other fundamentals, on the role of aid. Given the focus
on Africa, and as a robustness check of the relevance of the
global model to this region, the same model is estimated for
a sub-sample of only SSA countries. The main results on the
determinants of the RER remain intact, especially with regard
to the role of aid. This allows us to subsequently derive mea-
sures of RER equilibrium and RER misalignment in SSA and
analyze the role of fundamentals versus other short-term error-
correction factors. Probing further, Section 4 builds a typol-
ogy of RER misalignment across groups of African countries
and highlights structural and policy characteristics that may
explain such behavior. Section 5 reports estimation results
for a growth model based on a world sample of 77 countries
and 5-year data spanning 1970–2004. We also check for
robustness of the growth results, especially with regard to
the impact of RER misalignment and its interaction with
aid, against the choice of RER misalignment index as well
as the period of estimation. In both cases the pivotal findings
of the main primary results are found to hold. The growth
specification allows testing for the influence of foreign aid
and RER misalignment on growth, controlling for standard
growth determinants and allowing for key interactions be-
tween aid, RER misalignment, and financial development.
Section 6 contains a summary of the key findings.
2. WHY ARE THE REAL EXCHANGE RATE AND
FOREIGN AID SO CRITICAL FOR GROWTH IN SSA?

The literature suggests that resource misallocation away
from export-oriented sectors has been substantial and particu-
larly harmful in SSA. 1 The external sector is vital for most
African economies since their domestic markets are small,
their production base is not well-diversified, and human capi-
tal levels and the adoption of technology are low. For such
countries, economic growth depends largely on the fate of
the exporting sectors which provide the main source of foreign
currency, contribute substantially to government finances, at-
tract foreign direct investment and, eventually, lead to produc-
tivity gains that are at the heart of sustained growth.

Distorted relative prices arising as a result of exchange rate
overvaluation affect human and physical capital accumulation.
In turn, this affects exports and growth patterns. In the specific
case of SSA, Cottani, Cavallo, and Kahn (1990) find that over-
valuation is strongly related to low growth. It is also related to
low productivity as capital does not go to the companies or
sectors that could make the best use of it. Ghura and Grennes
(1993) and Fosu (2000) obtain econometric evidence that con-
firms the negative impact of overvaluation on labor productiv-
ity for SSA countries, even when controlling for investment
rates. The latter is consistent with the notion that not only
investment declines as a result of overvaluation but that re-
sources are also poorly allocated. Moreover, the level of the
real exchange rate affects competitiveness directly, through
the return to investing in traded-goods industries, and indi-
rectly, by affecting the use of comparative advantages. This
problem has been documented in the case of Africa by
Elbadawi (1998) and Mengistae and Pattillo (2002). Further-
more, not only the level of RER impacts economic growth;
fluctuations in the RER can also induce substantial uncer-
tainty to investment decisions and, as a consequence, hamper
investment and long-run growth (Caballeroand Corbo, 1989).
Bigsten et al. (2004) provide evidence that exporting activities
in Africa increase firm productivity not just because of self-
selection effects but also because of learning-by-exporting.

The World Bank (2000) has convincingly argued that in
order for Africa to be successful in the 21st century, it needs
to move away from its near total dependence on traditional
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exports and into more diversified, higher value-added exports
which can satisfy rapidly growing demand and accommodate
the rising population of urban areas. Given that SSA com-
prises primarily small and medium sized low-income countries,
where opportunities for significant TFP growth are limited in
the short-run, the real exchange rate has been identified by
some analysts as crucial for export-oriented development
strategies. Williamson (1997) argues that to overcome the ini-
tially limited capability for exporting manufactures and other
non-traditional products and to give exporters a competitive
edge in the international market, the real exchange rate may
have to depreciate quite considerably, overshooting its even-
tual equilibrium value so as to make the non-traditional
export sector an appealing destination for investment.
Elbadawi and Helleiner (2005) argue that excessive depen-
dence on volatile aid in most African countries has led to
the premature strengthening of currencies thus, undermining
export capacity. They conclude that only after the economy
is sufficiently modernized and has achieved high TFP levels
can an export-promotion strategy afford not to be driven by
RER undervaluation, though the RER should still be kept
close to equilibrium.

Compared to other developing regions, real exchange rate
adjustment in the last decades in Africa has been markedly dif-
ferent. In the aftermath of the 1982 debt crisis many develop-
ing countries outside SSA undertook a deep and relatively
swift RER depreciation, consistent with reversed or declining
capital inflows, falling aid flows, and worsening terms of trade.
The latter events also took place in SSA, but RER adjustment
did not take place or took much longer to happen and, evi-
dently, was also more costly in terms of economic perfor-
mance. While the median RER in developing countries
depreciated by 30% in just 6 years (1982–88), it took the med-
ian African country about 11 years to achieve the same rate of
depreciation (see Figure 1). Within SSA, adjustment differed
across exchange rate regimes: countries with prevalently flexi-
ble exchange rate regimes saw their real exchange rate steadily
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Figure 1. Median RER evoluti
depreciate throughout the 1980s and early 1990s, while coun-
tries with fixed exchange rate regimes maintained a steady le-
vel of the RER until the mid 1990s, when swift adjustment was
undertaken (see Figure 2). 2

Other patterns of adjustment are revealed when focusing on
the fact that SSA economies rely heavily on exporting primary
resources. Previous research shows that in most SSA econo-
mies more than half of exports consisted of just two primary
commodities (Clarke, 2005). SSA countries that are typical
primary-commodity exporters were characterized by higher
levels of the RER in the 1980s when compared to non-primary
exporters. By the mid 1990s all economies had adjusted to sim-
ilar levels of RER 3, indicating that adjustment was much lar-
ger in primary-commodity exporters (Figure 3).

Therefore, for most developing countries outside SSA
massive RER overvaluation appears to have been dealt with
well before the end of the 1980s. 4 This allowed the median
developing country to pursue a much more balanced menu
of policies for the two decades, and was, therefore, able to also
focus on RER stability while responding to the need for mod-
est equilibrium corrections associated with the more gradual
evolutions of the fundamentals. On the other hand, many
African countries experienced massive episodes of RER over-
valuation well into the mid 1990’s. 5 The fact that the median
African country had lagged behind on this key aspect of
economic reform must be associated with the disappointing
export and growth performance of Africa relative to the rest
of the developing world. As Figure 4 shows, with the exception
of the period 1985–89, SSA has consistently had a smaller
share of its exports made up of manufacturing products.
Moreover, while the rest of the developing countries have
steadily increased their manufacturing export shares to total
merchandise exports, SSA has experienced significantly
more volatility and is yet to get back to its 1985–89 share. Such
volatility has also been mirrored in the substantially higher
volatility of median growth of GDP per capita in SSA, as
depicted in Figure 5.
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Figure 2. Median RER inside Sub-Saharan Africa by exchange rate regime.
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Figure 3. Median REER inside Africa by export type.
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Figure 4. Importance of manufacturing exports in and outside Africa.
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The aid-dependence issue also merits some elaboration. As
illustrated by Figure 6, SSA is highly dependent on foreign
aid flows. Furthermore, unlike developing countries outside
the region, the median SSA country saw aid shares to GDP
steadily increase until 1995, and since 2002 aid shares are expe-
riencing a new upward trend possibly due to debt forgiveness
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and the donor commitment to help African countries reach the
MDGs.

We think that the aid feature merits specific consideration in
the context of an overall development strategy for SSA, and
thus it will be given ample analysis in the sections that follow.
Specifically, although the magnitude of foreign aid in SSA is
well known and its effectiveness well researched (see World
Bank, 1998), the literature that models equilibrium RER and
consequently derives RER misalignment series, has largely
failed to control explicitly for foreign aid. Unsustainable
amounts of foreign aid, in fact, can lead to a disequilibrium
appreciation of the real exchange rate and can thus have
harmful consequences for export sectors and overall economic
performance. However, this detrimental effect is dependent on
the way in which the foreign assistance is managed, typically
through the amount of aid chosen to be absorbed (as opposed
to kept in international reserves) by the monetary authorities.
These considerations, which we address below, are particularly
important in SSA where aid flows in the range of 20% of GDP
are common.
3. AN EMPIRICAL MODEL OF THE REAL EXCHANGE
RATE

The most popular methodologies to determine the equilib-
rium RER are based on a single-equation, reduced-form mod-
el that attempts to account for current-account flow variables
as well as factors influencing longer-run stock equilibrium. 6

The underlying notion of equilibrium is essentially intertempo-
ral as the path of the equilibrium RER is assumed to be influ-
enced not only by the current value of the fundamentals, but
also by anticipations regarding the future evolution of these
variables.

Elbadawi and Soto (2008) develop a dynamic, general equi-
librium model for a small, three-sector, open economy (with
exportable, importable, and non-traded goods) and a repre-
sentative household that chooses consumption and leisure so
as to maximize its welfare. The specification allows for the ex-
plicit derivation of portfolio and stock equilibrium variables as
determinants of the equilibrium. This model controls for stan-
dard RER fundamentals (terms of trade, productivity differen-
tials, trade openness, and government consumption) as well as
other determinants that are not frequently considered by the
literature, such as a model-consistent measure of sustainable
(or long-run) imports, as well as taxes on traded and non-
traded goods.

While Elbadawi and Soto’s model provides a consistent
analysis of the determinants of the long-run equilibrium
RER, it abstracts from medium-term policy issues associated
with capital flows and foreign reserve accumulation. Conse-
quently, we modify their model to include foreign aid (net of
changes in foreign reserves held by the monetary authority)
and net foreign income. A sustainable increase in any of these
components would lead to an equilibrium RER appreciation.
We specify and estimate an empirical model for the RER that
predicts the equilibrium RER to be more appreciated with
higher terms of trade (TOT), larger productivity in the
traded-goods sector relative to the non-traded sector (PROD),
lesser trade openness (OPEN), higher government consump-
tion (GOV), higher taxes on non-traded goods (TAX), larger
aid flows (AID), and larger net foreign income (NFI). There-
fore, our specification is:

logðRERÞit ¼ b0i þ b1 logðTOTÞit þ b2 logðPRODÞit
þ b3OPENit þ b4 logðGOVÞit þ b5 logðTAXÞit
þ b6AIDit þ b7NFIit þ eit ð1Þ

where subscripts i and t represent country and time indexes,
respectively, and b0i and eit are country-specific intercepts
and disturbance terms. 7
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We estimate an error-correction version of Eqn. (1) for a
world panel comprised of annual data for 83 countries for
1980–2004, including 36 SSA economies. We use three econo-
metric estimation methods appropriate for an error-correction
specification of Eqn. (1) applied to panel data. The pooled
mean group (PMG) estimator—which imposes the restriction
that all countries share the long-run coefficients; the more gen-
eral mean group (MG) estimator—which assumes that the
economies differ in their short and long-run parameters; and
the dynamic fixed-effects (DFE) estimator, which assumes that
all parameters are constant across countries, except for the
intercept which is allowed to vary. The choice between the
three estimators entails a trade-off between consistency and
efficiency. The DFE estimator dominates the other two in
terms of efficiency if the restrictions of equality of short and
long-run parameters are valid. If they are false, however, the
DFE will generate inconsistent estimates. The MG estimator
imposes no cross-country parameter restrictions and can be
estimated on a country-by-country basis, provided that the
time-series dimension of the data is sufficiently large. For
our purposes, the PMG offers the best compromise between
consistency and efficiency: we expect the long-run path of
the RER to be driven by a similar process across countries,
while the short-run dynamics around the long-run equilibrium
path may differ from one country to another because it is likely
to be driven by idiosyncratic news and shocks to the funda-
mentals.
Table 1. The long-and-short-run determinants of the real exchange rate, estimato
for country and time effects), dynamic specification: ARD

[1]
[Pooled mean group]

Long-run coefficients

Terms of trade 0.2082***

(in logs) 0.0310
Productivity 0.5184***

(in logs) 0.0170
Trade openness �0.5578***

0.0310
Government consumption/GDP 2.6253***

(in logs) 0.2580
Net foreign income/GDP 0.0037**

0.0020
Foreign aid net of int’l reserve 0.0020**

Accumulation/GDP 0.0010
Taxes on non-traded goods 2.0308***

(in logs) 0.4030

Error correction coefficients �0.2040***

0.0220

Short-run coefficients

D (terms of Trade, logs) 0.0820**

0.0370
D (productivity, logs) 0.4290***

0.0290
D (net foreign income/GDP) 0.0040**

0.0020
D (taxes on non-traded goods, logs) 0.4470

0.4700
Intercept 0.0210

0.0290
No. countries/No. observations 83/1875

Numbers below coefficients are the corresponding standard errors with the ex
Source: Authors’ calculations
*** Stands for significance at 1%.
** Stands for significance at 5%.
* Stands for significance at 10%.
The restriction of the PMG against the MG model can be
tested using Hausman tests. The null hypothesis of equality
of coefficients cannot be rejected at the 1% or 5% level for
all regressors, while it can be rejected at the 10% level for
two out of seven regressors, namely productivity and aid.
We, nevertheless, favor the PMG model against the MG and
DFE estimators. 8

The results for all fundamentals are consistent with the the-
oretical and empirical literature. 9 All long-run coefficient esti-
mates are highly significant (at 1% and 5% significance levels),
displaying expected signs according to theory. In particular,
these results show that higher long-term aid contributes signif-
icantly to RER appreciation. Regarding the short-term elastic-
ities, the PMG results suggest that several fundamentals (the
terms of trade, relative productivity, and net foreign income)
have highly significant short-run effects on the RER. Short-
term changes in aid, nevertheless, did not have significant ef-
fects on the short-term behavior of the RER. The estimated
average adjustment parameter is �0.20, equal to the one ob-
tained by Edwards (1989) using a partial adjustment model
for a group of 12 developing countries.

(a) Robustness check: determinants of RER in SSA

The estimated results of Eqn. (1) for a sample of 29 SSA
countries over the same period (1980–2004) are reported in
Table 2. As before, the PMG model dominates the MG one
r: pooled mean group, mean group, and dynamic fixed effects (all controlling
L(1,1,1,0,0,1,0,1), Sample: annual data 1980–2004

[2] [3]
[Mean group] Hausman tests [Dynamic fixed effects]

0.6880 0.7400 0.0783
1.0380 0.3900 0.0550

0.3150*** 3.3000 0.5596***

0.1130 0.0700 0.0400
�0.3370* 1.3400 �0.4543***

0.1930 0.2500 0.0470
�23.4960 1.2400 0.2271
23.4380 0.2700 0.3990
0.0710 0.8700 0.0130***

0.0720 0.3500 0.0030
�0.0070 3.4100 0.0017
0.0050 0.0600 0.0020
8.5500 0.8000 1.1015
7.3170 0.3700 0.7300

�0.6990 �0.2509***

0.0410 0.0130

�0.0280 0.0093
0.0350 0.0220

0.1950*** 0.3918***

0.0430 0.0200
0.0020 0.0014
0.0030 0.0010
�0.4860 1.0929***

0.4890 0.3170
0.0140
0.0990

83/1875 83/1875

ception of the Hausman test for which they are p-values.
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in terms of significance of estimated coefficients and their the-
oretical consistency. Moreover, the Hausman test does not re-
ject the PMG restriction in four out of seven regressors.
Hence, as for the case of the global estimation of Table 1,
we favor the PMG over the MG model. Except for the coeffi-
cients of government consumption, the Africa-specific esti-
mates of the partial long-run, short-run as well as the error-
correct coefficients are very similar to the global ones, in terms
of sign, significance as well as orders of magnitude. Very sig-
Table 2. The long-and short-run determinants of the real exchange rate

[1] [2] Hausman
testsPooled mean

group
Mean
group

Long run coefficients

Terms of trade 0.202*** 0.407*** 1.31
(in logs) 0.03 0.181 0.25
Productivity 0.551*** 0.467*** 0.53
(in logs) 0.019 0.117 0.47
Trade openness �0.245*** �0.254*** 0.01

0.032 0.122 0.93
Government consumption/
GDP

�2.248*** �0.198 4.86

(in logs) 0.325 0.985 0.03
Net foreign income/GDP 0.037*** �0.004 2.01

0.005 0.03 0.16
Foreign aid net of int’l
reserve

0.002*** �0.006** 6.54

Accumulation/GDP 0.001 0.004 0.01
Taxes on non-traded goods 7.156*** 1.83 3.78
(in logs) 1.094 2.962 0.05
Error correction coefficients �0.236*** �0.785 �0.785

0.055 0.074 0.074

Short-run coefficients

D (terms of trade, logs) 0.022 -0.115
0.047 0.095

D (productivity, logs) 0.473*** 0.141***

0.062 0.074
D (net foreign income/GDP) 0.007 -0.008

0.005 0.015
D (taxes on Non-traded
goods, logs)

0.352 1.011

1.231 1.274
Intercept 1.455*** 4.566

0.356 0.75
No. countries/No.
observations

29/654 29/654

Numbers below coefficients are the corresponding standard errors with the
exception of the Hausman test for which they are p-values.
Source: Authors’ calculations
*** Stands for significance at 1%.
** Stands for significance at 5%.
* Stands for significance at 10%.

Table 3. Net effects of PMG vari

Coefficient Standar

Terms of trade, logs 0.208
Productivity 0.518
Filtered openness �0.558
Government consumption, ln(1 + x) 2.625
Net foreign income (% GDP) 0.004
Aid net of lnt’l reserves 1% GDP) 0.002
Taxes on non-traded goods, ln(1 + x) 2.031

Note: SSA values are based on the average of the standard deviations for the
nificantly the long-run coefficient of aid was estimated at
0.002 in both regressions.

However, the estimated long-run coefficient of government
consumption for the SSA sample was negative, which suggests
that, unlike the result in the global estimation, more govern-
ment consumption should lead to RER depreciation. On view
of the implausibility of this results and that in all other aspects
of the estimation, most notably those on the effects of aid, the
Africa-specific results strongly corroborate the global ones, we
think that we have a strong basis to regard the global estima-
tion of Table 1 as appropriate for the analysis of the RER in
and outside Africa.

(b) An economic interpretation

In addition to the statistical significance of our parameters,
we are interested in their economic impact, especially when
thinking about the effects of alternative policies on the RER.
In fact, the implied elasticities need not be of significant eco-
nomic meaning. For example, according to our estimation, a
10% increase in government consumption (as % of GDP)
would lead to an appreciation of 20% of the RER. While these
magnitudes are plausible, they are not typically observed in
real life. Likewise, a 25% change in terms of trade—which
would lead to a 5% change in RER—may appear as an exces-
sively large foreign shock to most observers, yet it occurs fre-
quently in Africa. In 1980–2003, 143 of the 187 episodes of
annual fluctuations in terms of trade above 25% occurred in
African economies.

We thus measure the implied economic effect of fundamen-
tals on the RER by multiplying the estimated long-run elastic-
ity by the standard deviation of the variables in the sample. A
one standard deviation change in the level of a variable reflects
a typical shock for an economy (in fact, if the distribution of
the variable is normal it would correspond to 68% of the
cases). The results are presented in Table 3 for the regional
SSA average.

The direct effects of net foreign income and aid on the long-
term path of the RER are much smaller than the correspond-
ing direct effects for other traditional fundamentals. A one-
standard-deviation increase in aid (about 6.7%) leads to
1.3% RER appreciation in the long-run, while a similar shock
to net foreign income (at 3%) leads to 1.2% appreciation. On
the other hand, the long-run impact of openness and produc-
tivity is much more important. Despite productivity and open-
ness experiencing modest shocks (at standard deviations of
0.4% and 0.2%, respectively), given their high estimated
long-run coefficients, the two fundamentals have had substan-
tial (and opposing) long-run effects on the RER. Assuming the
above positive shocks, more openness will cause an RER
depreciation of 13%, while higher productivity would lead to
a 21% appreciation.

The main policy implication of these long-run results is that
aid has not been, so far, associated with RER appreciation.
ables for Sub-Saharan Africa.

d deviation Coefficient of variation Implied net effect

0.23 0.05 4.8%
0.41 �0.11 21.2%
0.23 �18.76 �12.6%
0.03 0.22 7.9%
3.14 �2.36 1.2%
6.70 0.57 1.3%
0.01 0.32 2.8%

regression sample.
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However, this result could have been driven by the fact that
aid was only partially absorbed by aid-dependent countries.
Elbadawi and Kaltani (2006) find that countries in SSA have
only partially absorbed incremental aid flows quite possibly
attempting to strike a balance between its positive develop-
ment impact and the concern over its likely upward pressure
on the RER.
4. REAL EXCHANGE RATE MISALIGNMENT: HOW
SERIOUS?

Using the estimation results of Table 1 and the methodology
described in Appendix C, we construct indexes for the equilib-
rium real exchange rate (ERER) and real exchange rate mis-
alignment (MIS). The ERER is obtained by feeding the
estimated model with the permanent components of the fun-
damentals (estimated with the Hodrick-Prescott filter). These
permanent components are characterized as sustainable levels
and are, therefore, consistent with the concept of equilibrium.
The ERER is normalized (through the country-specific inter-
cept) so that the long-run misalignment for each country is
set equal to zero. This imposes the plausible identification con-
dition that no country can be overvalued (or undervalued) on
a sustained basis for the full estimation period. The log of the
resulting normalized ERER is then subtracted from the log of
the actual RER to obtain the MIS time-series measures for
each country. The analysis can be developed using the three
pivotal equations from Appendix C:

ei
t ¼ b̂0F i

t þ êi
t ð2Þ

~ei
t ¼ �ei þ b̂0ðeF i

t � eF iÞ ð3Þ

MISi
t ¼ ei

t � ~ei
t ¼ b̂0 F i

t � F i
� �

� eF i
t � eF i

� �n o
þ ei

t � �ei
� �

� b̂0 F i
t � �F i

� �n o
ð4Þ

where ei
t is the log of the real exchange rate for any given coun-

try i at time t; F i
t and eF i

t are the vector of current and sustain-
able fundamentals, respectively; b is a vector of long-run
coefficients; and a bar over a variable indicates the mean over
time. Eqn. (2) expresses the log of the RER in terms of current
fundamentals and a residual term, while Eqn. (3) specifies the
log of the equilibrium RER that satisfies the above normaliza-
tion condition. The equilibrium RER is expressed as the sum
of the mean of the observed RER and a term that depends on
the difference between the sustainable fundamentals and their

mean values b̂0 eF i
t � eF i

� �� �
.

Figure 7. RER misalignment in and outside Africa. *Note: a positive nu
Eqns. (2) and (3) allow us to derive the expression for the
misalignment in Eqn. (4), which comprises two components.
The first term on the right hand side is the fundamentals effect,
which measures the contribution to misalignment due to the
divergence between the current fundamentals and their long-
term sustainable path. The second right hand side term is
the error-correction effect, which accounts for the short-run
divergence between the actual RER and the RER path associ-
ated with the fundamentals.

(a) Misalignment in and outside SSA

The evidence of misalignment over time (1980–2004) sug-
gests that adjustment cycles in developed countries are
different from those of developing economies. The real
exchange rate in the median developed country remained very
close to equilibrium (i.e., misalignment close to zero), while the
median developing country experienced much more pro-
nounced cycles (see Panel A of Figure 7). Since 2002, however,
overvaluation in developed countries has spiked up, largely
reflecting the introduction and subsequent appreciation of
the Euro.

Within the developing countries’ group there are also impor-
tant differences: the median African country tended to experi-
ence more extreme cycles of adjustment throughout the 1980s
and early 1990s, including the large devaluation of the CFA
franc in 1994 (Panel B of Figure 7). Within its own region,
SSA has shown a heterogeneous behavior because of the
prominent dichotomy between the monetary unions and the
countries with more flexible exchange rate regimes, as dis-
cussed below.

(b) Misalignment by exchange rate regimes

The evidence indicates that SSA countries with fixed ex-
change rate regimes (pegged to the US dollar, the French
franc, or the euro) display very different levels of misalignment
and dynamics when compared to countries that float their cur-
rencies. From 1980 until 1996, the real exchange rate in the
median SSA country with a flexible exchange rate remained
undervalued or near the equilibrium. After 1996, nevertheless,
overvaluation increased to 10% but there was a reversion to
equilibrium in 2002. Thus, with a few exceptions, throughout
the entire period the RER in countries with flexible exchange
rates remained quite competitive (Panel A of Figure 8). This
competitiveness becomes more appreciated when these
countries are contrasted with currencies in CFA countries
which were overvalued until the 50% devaluation of the
CFA franc in 1994. Despite the devaluation having provided
some competitiveness to the CFA countries for the last part
mber indicates that the RER is appreciated relative to equilibrium.
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of the 1990s, by 2002 the CFA franc became overvalued again
and by 2003 had reached an overvaluation peak not experi-
enced before. On the contrary, the RMA countries have been
quite well managed with the RER being mostly undervalued
or in equilibrium throughout most of the period. Even an
overvaluation that ensued in 2003 seemed to have reverted
back to equilibrium by 2004 (Panel B of Figure 8).

This suggests that even within the super-fixed exchange
rate regimes (CFA versus RMA) there are very different
patterns of adjustment. Moreover, within the CFA, there are
nonnegligible differences between its two monetary unions,
the UMOA and BEAC (Panel B of Figure 8). 10 The overvalu-
ation spell in the second half of the 1980s was much longer for
the UMOA than the BEAC, while the subsequent gains from
the 1994 devaluation were much more limited for the BEAC
compared to UMOA.

(c) Main determinants of misalignment

We decompose the average misalignment for each group
within and outside Africa to account for the relative contribu-
tions of the fundamentals and the other short-run adjustment
effects (i.e., nominal exchange rate devaluation, monetary
emission, etc.) that determine the error-correction feature
of the RER adjustment toward its long-term equilibrium
(Table 4). The evidence across three sub-periods (1985–93,
1994–99, and 2000–03) suggests that adjustment to initial mis-
alignment tends to be substantially faster in African countries
with flexible exchange rate regimes. This is reflected in the very
Table 4. Decomposition of RER misalig

Period Super fixed regimes

RMA UMOA BEAC

1985–93

RER misalignment �4.5 7.5 2.0
Fundamentals �2.2 2.7 7.8
Error correction �2.2 4.8 �5.8

1994–99

RER misalignment 4.1 �14.7 �4.0
Fundamentals 3.7 �2.2 �10.4
Error correction 0.4 �12.6 6.4

2000–04

RER misalignment 5.3 �4.3 12.2
Fundamentals �3.9 �0.9 3.5
Error correction 9.1 �3.5 8.7

Note: Values correspond to country and group averages.

Figure 8. RER misalignment in Africa by exchange rate regime. Note: a posi
small average misalignment for these countries, compared to
the larger misalignment estimates for the fixed exchange rate
regimes. This is consistent with the relative difficulty of adjust-
ment in the latter due to their inability to adjust the nominal
exchange rate to accelerate the convergence of the RER to-
ward the equilibrium.

The table also makes clear that the error-correction term
drives the outcome of adjustment, especially in super-fixed re-
gimes. For example, in the first period the appreciation of the
French Franc complicated adjustment in the CFA zone and
was, therefore, linked to the large overvaluations during this
period in UMOA, though there was no evidence that BEAC
was affected 11. Because of these very different initial condi-
tions, the 1994 devaluation appears to have helped the UMOA
by accelerating adjustment toward equilibrium (as reflected by
the large negative error correction term: �13%), while on aver-
age the BEAC became overvalued with the error-correction
term driving this process. On the other hand, the steady depre-
ciation of the Rand (the anchor currency) since the mid 1980s
had a limited impact on the RMA countries until the most re-
cent period. In fact, the recent appreciation of the rand since
2000 has driven the mild overvaluation taking place in the
RMA.

(d) A taxonomy of real exchange rate misalignment in SSA

Although the choice of the nominal exchange rate arrange-
ment is a crucial one and plays an important role in determin-
ing misalignment, other country structural and policy features
nment across exchange rate regimes

SSA Other SSA Other Developing OECD

�1.1 �4.7 �8.5 �2.8
0.8 �0.8 �3.2 0.7
�1.9 �3.9 �5.3 �3.5

�2.1 2.6 3.4 1.5
�3.1 �2.0 2.5 0.0
0.9 4.7 0.9 1.5

3.0 3.1 6.2 6.5
1.6 2.7 1.8 �1.6
1.4 1.4 4.4 8.0

tive number indicates that the RER is appreciated relative to equilibrium.
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play a role in the adjustment process. The dichotomy between
the fixed and flexible exchange rate regimes remains, but
there are additional subtleties that distinguish countries
within such regimes. Our analysis indicates the existence of
three sub-groupings for the fixed exchange rate countries
and, likewise, three sub-grouping for the flexible exchange rate
economies.

Group one is made up of countries that have been histori-
cally well managed but that have shown some increasing over-
valuation in the late 1990s and 2000s (Kenya, Madagascar,
Zimbabwe, Swaziland, Sudan, Zambia, and Guinea-Bissau).
For some countries the recent overvaluation has been largely
driven by short-run effects such as a very rapid increase in
the money supply (Guinea-Bissau, Sudan, and Madagascar).
For the other economies, fundamentals also played a role.
They include increasing productivity and declining openness
in Kenya, declining openness in Swaziland, and rising terms
of trade due to copper prices in the case of Zambia. Short-
run macroeconomic policies also led to increasing overvalua-
tion in Zimbabwe.

Group two is made up of countries that saw an adjustment
of the RER in the latter part of the 1990s (Rwanda, Lesotho,
Malawi, Burundi, and Tanzania). These countries had been
fairly close to equilibrium but had appreciated in the early
1990s. For Rwanda and Burundi overvaluation came partly
by productivity and government policies, but to a great ex-
tent by short-run phenomena. In Lesotho the appreciation
since 1991 was possibly driven by the evolution of the South
African Rand. In Malawi the overvaluation spells in the
1990s have been short lived with rather quick returns to equi-
librium, driven by a combination of fundamentals (produc-
tivity and government consumption) and short run
phenomena. Finally in Tanzania the overvaluation that
started in 1996 was driven by fundamentals (productivity
and to a smaller extent terms of trade, taxes, and aid) and
short run phenomena.

Group three is composed of flexible exchange rate countries
that have experienced major adjustments in the mid 1980s
(South Africa, Ghana, Mozambique, Uganda, Sierra Leone,
Botswana, Mauritius) and mid 1990s (Ethiopia) and that have
remained mildly misaligned or close to equilibrium since then.

Group four is composed of countries belonging to the CFA
zone (Senegal, Niger, Mali, Benin). For these countries the
devaluation of the CFA franc in 1994 was effective in realign-
ing the RER with fundamentals. In fact, they have remained
close to equilibrium for over a decade.

Group five is composed of more CFA zone countries
(Burkina Faso, Togo and Mauritania which is not a member
but is highly influenced by the CFA zone). For Burkina Faso
and Togo the real devaluation of 1994 was not needed, and it
turned out to be an overkill. The RER was overvalued in
Mauritania in 1994. However, the impact on the RER in the
subsequent years has been dramatic. In all three countries
the RER has been massively undervalued, driven primarily
by short run phenomena that have not been countered even
by the appreciating fundamentals.

Group six is composed of large economies also belonging to
the CFA zone (Cote d’Ivoire, Central African Republic,
Cameroon, Gabon, Chad). These countries experienced rising
overvaluation culminating in the year of the devaluation.
However, for them the devaluation provided only a short relief
for competitiveness as they again show signs of overvaluation.
In addition to short run phenomena, the overvaluation has
also been driven by productivity issues, terms of trade, and
to a smaller extent government consumption, taxes, and net
foreign income and aid.
5. AID, MISALIGNMENT, AND ECONOMIC GROWTH

Recent research indicates that, on average, aid does not
influence economic growth. However, when aid is delivered
to countries that feature a good policy environment, it may in-
crease growth but its effect is subject to diminishing returns
(see Burnside & Dollar, 2000). To study the link between
RER misalignment and economic growth, we specify and esti-
mate a rich empirical growth model that nests the different
strands of the growth literature discussed above: aid, RER
misalignment, and financial development, as well as their pos-
sible interactions. We control for conventional growth deter-
minants that are robustly identified in the empirical cross-
country growth literature. We focus on three issues. First,
which are the separate effects of aid, RER misalignment,
and financial development on growth? Second, does aid reduce
or augment the impact of RER misalignment on growth?
Finally, is the growth loss from RER misalignment amelio-
rated by financial development?

The empirical model follows the modern growth literature
and corresponds to:

y ¼ b0Ait þ b1A2
it þ b2MISit þ b3FDit þ b4Ait �MISit

þ b5MISit � FDit þ b6CVit þ lt þ gi þ eit ð5Þ
where y is per capita GDP growth; A is aid as a share of GDP,
MIS is misalignment, FD is a measure of financial develop-
ment, CV is a set of standard control variables that are ro-
bustly associated with cross-country growth (initial per
capita GDP, initial GDP cyclical component, inflation, gov-
ernment expenditure as a share of GDP, human capital invest-
ment, a rule of law index, and a measure of trade openness);
and lt and gi are time and country fixed-effects, respectively.

Our estimation technique addresses issues of endogeneity
and unobserved country characteristics. Aid is measured at
the beginning of each period because the overwhelming
evidence suggests that recipient countries tend to absorb aid
with some lag. Beginning-of-period aid is also likely to be
exogenous because aid is partially responsive to recipient
countries’ past economic performance, including past growth.
However, policy fundamentals are likely to be jointly deter-
mined with growth as well as responsive to future anticipated
performance. Therefore, to account for endogeneity and
country-specific unobserved characteristics, we use the system
Generalized Method of Moments (S-GMM) dynamic panel
estimation method. We apply it to a panel of 77 countries,
comprising developing economies as well as industrial coun-
tries, for 5-year non-overlapping period averages spanning
1970–2004.

The S-GMM developed in Arellano and Bover (1995) and
Blundell and Bond (1997) uses lagged values of the dependent
and independent variables as instruments and combines
regressions in differences with the regressions in levels to avoid
weak instrumentation. The consistency of the S-GMM estima-
tor is assessed by two specification tests. The Sargan test of
overidentifying restrictions tests the overall validity of the
instruments. Failure to reject the null hypothesis gives support
to the model. The second test examines the null hypothesis
that the error term is not serially correlated. Again, failure
to reject the null hypothesis gives support to the model. 12

The first column of Table 5 reports the results of estimating
Eqn. (5) without the interaction terms; the second column re-
ports the results when we include the interaction of aid with
misalignment, and column 3 reports the complete regression
where financial development is interacted with misalignment.
The regression results presented in Table 5 show that the



Table 5. Economic growth and the role of RER misalignment, aid, and financial development. Cross-country panel data consisting of non-overlapping 5-year
averages spanning 1970–2004. Dependent variable: growth rate of real GDP per capita. Estimation method: GMM-IV system estimator

[1] [2] [3]

Official development assistance/GDP 0.2005 ** 0.1612 ** 0.1771 **

(beginning of period) 0.0401 0.0358 0.0398
Official development assistance/GDP squared �0.2488** �0.14767 ** �0.17559 **

(beginning of period) 0.0919 0.0765 0.0846
RER misalignment �0.0189** �0.0056 �0.0512 **

(% difference b/w log REER and its equilibrium) 0.0030 0.0037 0.0246
Financial development �0.0007** �0.0009 ** 0.0008
(Liquid liabilities/GDP, in logs) 0.0003 0.0003 0.0012

Interactions

RER*official development assistance �0.1956** �0.1540 **

0.0532 0.0604
RER misalignment* Financial Depth 0.0128*

0.0070

Standard control variables

Initial GDP per capita �0.0095** �0.0110** �0.0111 **

(in logs) 0.0013 0.0013 0.0013
Initial GDP per capita �0.1408** �0.1474** �0.1436 **

Cyclical component 0.0120 0.0127 0.0156
Inflation �0.0053** �0.0056 ** �0.0061 **

(in logs) 0.0010 0.0008 0.0009
Government expenditures/GDP �0.0222** �0.0236 ** �0.0260 **

(in logs) 0.0039 0.0038 0.0045
Human Capital Investment 0.0298 ** 0.0297 ** 0.0295 **

(secondary enrollment, in logs) 0.0028 0.0031 0.0035
Rule of law 0.0155** 0.0169** 0.0168 **

(from ICRG, 0-6) 0.0012 0.0014 0.0014
Trade openness 0.0166 ** 0.0182 ** 0.0164 **

(trade volume/GDP, in logs) 0.0017 0.0018 0.0022

Period shifts

Intercept (base period: 1975-79) �0.1621** �0.1610** �0.1618 **

1980–84 �0.0146** �0.0156** �0.0160 **

1985–89 �0.0189** �0.0194** �0.0202 **

1990–94 �0.0248** �0.0257 ** �0.0261 **

1995–99 �0.0333** �0.0361 ** �0.0369 **

2000–04 �0.0304** �0.0324** �0.0335 **

No. countries /No. observations 77/357 77/357 77/357

Specification tests (P-values)

(a) Sargan test 0.68 0.68 0.68
(b) Serial correlation: 0.01 0.01 0.01
Second-order 0.39 0.34 0.35

Numbers below coefficients are the corresponding robust standard errors.
Source: Authors’ calculations
* Denotes statistical significance at the 10% level.
** Denotes statistical significance at the 5% level.
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standard growth fundamentals have the expected sign and are
statistically significant. 13 Moreover, both the Sargan and the
serial-correlation tests validate our specification.

The fully specified model (column 3) indicates that aid, RER
misalignment, and financial development have both direct and
non-linear effects on growth. In fact, the results show that aid
is positively but non-monotonically associated with growth.
Misalignment has a negative effect on growth. Furthermore,
the interaction between misalignment and aid has a negative
and significant effect on growth. These results corroborate
two key findings about aid effectiveness. First, aid is more
effective in a good policy environment, which in our case im-
plies avoiding overvaluation. Second, aid effectiveness is sub-
ject to diminishing returns. Finally, the significance of the
coefficient of the interaction between misalignment and finan-
cial development supports the view that financial development
ameliorates the negative repercussions of overvaluation.
(a) Robustness checks

We check the robustness of the regressions results of Table
5 along two dimensions. At first we test for robustness
against the choice of the RER misalignment index, where
we estimate the growth regression using an alternative
RER misalignment index, based on the purchasing-power-
parity (PPP) approach (e.g., Rodrik, 2008). Secondly, we
re-estimate the model for the post 1980s (1980–2004). This
would allow testing the stability of the results across two
very different policy regimes. While the entire period 1970–
2004 is contaminated by the pre-reforms decade of the
1970s, the post 1980s era was dominated by macroeconomic
stabilization and market liberalization programs. In addition,
this robustness check aligns the time period for the ERER
estimation regressions with that those of the growth regres-
sions. 14
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The alternative RER misalignment index is calculated
according to the methodology of Rodrik (2008), which
adjusts the measured real exchange rate (RER) to the
Balassa-Samuelson effect through the following regression:

ln RERit ¼ aþ b ln RGDPCHit þ ft þ lit ð6Þ
where RER (=XRAT/PPP) is given by the ratio of the
exchange rate and the PPP conversion factors from an
updated Penn World Tables 6.3; RGDPCH is real GDP per
capita (international $ in 2005 constant prices, chain series).
When ln RER is positive it indicates that the value of the
currency is lower (more depreciated) than indicated by pur-
chasing-power parity. However, as per Balassa-Samuelson,
the RER needs to be corrected for the fact that non-traded
goods also tend to be cheaper in poorer countries. This moti-
vates Eqn. (6), which adjusts for cross-country differences in
real GDP per capita. Following Rodrik, we estimate the above
equation for a panel of 1509 5-year time periods from 1950–54
to 2005–07. We estimate b̂ = �0.24 at very high significance le-
vel (with a t-statistic at 21.3). Though we use a more recently
revised and extended PWT data set, our estimates are very
Table 6. Economic growth and the role of RER misalignment, aid an

Official development assistance/GDP (beginning of period)

Official development assistance/GDP squared (beginning of period)

RER misalignment (% difference b/w log REER and its equilibrium)

Financial development interactions

RER official development assistance

RER misalignment�financial depth

Standard control variables

Initial GDP per capita (in logs)

Initial GDP per capita cyclical component

Inflation (in logs)

Governrnent expenditures/GDP ((in logs)

Human capital investment (secondary enrollment in logs)

Rule of law (from ICRG, 0–6)

Trade openness

Constant

Period shifts

Intercept (base period: 1975–79)
1980–84

1985–89

1990–94

Numbers below coefficients are the corresponding standard errors.
Source: Authors’ calculations
*** Stands for significance at 1%.
** Stands for significance at 5%.
* Stands for significance at 10%.
close to those of Rodrik, which suggests that the Balassa-
Samuelson effect is very strongly corroborated by the data.
Using the predicted ln RERitðln ReERitÞ from the above
equation, the log of RER misalignment is simply derived as
the difference between the predicted and actual log RER:

ln RER misalignmentit ¼ ln ReERit � ln RERit ð7Þ

This simple, but intuitive, index is comparable across country
and time, where an ln RER misalignment < 0 indicates that
the currency is undervalued relative to purchasing-power par-
ity (adjusted for the level of development). On the other hand,
when RER misalignment is positive the implication is that the
exchange rate is set such that goods produced in the domestic
economy are more expensive than warranted by PPP, hence
the RER is overvalued. It is perhaps pertinent to note that
the RER misalignment index produced by this approach is
based on price comparisons and is more basic than the
model-based approach of Eqn. (1), which accounts for the
non-traded goods equilibrium and the inter-temporal external
balance of an economy.
d financial development using Rodrik RER misalignment measure

[1] [2] [3]

0.198476*** 0.14092** 0.049736
0.072967 0.068002 0.071233
�0.262091* �0.086067 0.108616

0.152344 0.166753 0.162739
�0.03343*** 0.018367*** �0.041 783*

� 0.004669 0.006216 0.023490
�0.001153* �0.000268 �0.005042

0.004870 0.000497 0.003245
�0.107309 �0.272877***

0.086362 0.094738
0.011886*

0.006988

0.002465 0.001797 0.001785
0.003499 0.003301 0.003282
�0.184151*** �1.78994*** �0.136667***

0.027704 0.031146 0.033906
�0.008183*** �0.007157*** �0.006380***

0.001461 0.001508 0.001431
�0.006997 �0.005766 �0.009632*

0.004569 0.004538 0.005708
0.023793*** 0.021334** 0.016418**

0.005688 0.005967 0.007044
0.011007*** 0.01339*** 0.01646***

0.001950 0.021240 0.001980
0.004254 0.006591* 0.011351***

0.003586 0.003913 0.003972
�0.111734*** �0.114064*** 0.113073***

�0.031872 0.030764 0.031325

�0.02255*** �0.023116*** �0.02359***

0.026560 0.027640 0.002892
�0.02809*** �0.026652*** �0.02359***

0.003194 0.003710 0.028920
�0.026383*** �0.020817*** �0.26118***

0.003757 0.004125 0.004563
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The regression results of Table 6 also strongly corroborate
the predictions of the RER-oriented growth model of this
paper. In particular we find that the core findings with regard
to the growth impacts of the RER misalignment and its interac-
tions with aid and financial development are robust to the
choice of the RER misalignment index. Remarkably the point
estimates of the two regression sets for the three regressors
(MISis, Mis � A, Mis � FD) are almost identical. The coeffi-
cient for the level RER misalignment effect was �0.05 for the
model based index, compared to �0.04 for the PPP-based in-
dex; for the interaction with aid, the estimates were, respec-
tively, �0.15 and �0.27; and for the interaction with financial
development we have 0.013 and 0.012, respectively (Table 6).

Finally, the results for the second robustness check are pre-
sented in Table 7. Again the results suggest that, using the
Table 7. Economic growth and the role of RER misalignm

Official development assistance/GDP (beginning of period)

official development assistance/GDP squared (beginning of period)

RER misalignment (% difference b/w log REER and its equilibrium)

Financial development (liquid liabilities / GDP in logs)

Interactions
RER�official development assistance

RER misalignment�financial depth

Standard control variables

Initial GDP per capita (in logs)

Initial GDP per capita cyclical component

Inflation (in logs)

Government expenditures/GDP (in logs)

Human capital investment (secondary enrollment, in logs)

Rule of law (from ICRG, 0–6)

Trade openness

Constant

Period shifts

Intercept (base period: 1985–89)
1990–94

1995–99

2000–04

No. countries/No. observations

Specification tests (P-values)

(a) Sargan test
(b) Serial correlation: second order

Numbers below coefficients are the corresponding standard errors.
Source: Authors’ calculations
*** Stands for significance at 1%.
** Stands for significance at 5%.
* Stands for significance at 10%.
model-based RER misalignment index, the post-1980s regres-
sions broadly corroborate the core predictions, despite some
divergence with the full period estimates of Table 5. For
example, regressions 1 and 2 in both tables find the Mis � A
interaction to be significant and negatively associated with
growth; while in regression 3 the level effect of RERmis and
its interaction with FD have had significant impacts on
growth only for the full sample estimates of Table 5. On the
other hand FD was found to have a more robust effect on
growth in the post-1980s regressions, where its level effect
was positive and highly significant in the three regression sets
of Table 7.

Overall, we conclude that the regression results of Table 5
are fairly robust, at least against two important criteria: the
measurement of RER misalignment and the shift in the policy
ent, aid and financial development in the post 1980s

[1] [2] [3]

0.02962 0.03578 0.026488
0.041015 0.043347 0.036874
�0.028471 �0.00284 0.002325
0.066951 0.068935 0.057482
�0.018881** �0.009385* �0.04551

0.005024 0.005512 0.064988.
0.025099** 0.02374*** 0.024285***

0.004513 0.004577 0.004239

�0.117795*** �0.141076***

0.027491 0.030823
�0.013964
0.018202

0.00535* �0.000092 0.001675
0.003614 0.019787 0.019454
�0.207229*** 0.217411*** �0.21 675***

0.011685 �0.013601 0.015213
�0.006059*** �0.005859*** �0.004552***

0.001052 0.000948 0.001018
�0.01508*** �0.01605*** �0.012416**

0.004554 0.03651 0.003853
�0.009246 0.000051 �0.003713
0.008136 0.007503 0.007589

0.014795*** 0.016935*** 0.016478***

0.001775 0.001764 0.001527
�0.018521*** 0.01 4169*** �0.011081***

�0.002974 0.002933 0.002796
�0.069738*** �0.084025*** �0.090873***

0.020176 0.019787 0.019454

0.003847* 0.000671 �0.000237
0.002307 0.002079 0.001318
�0.003086 �0.009261*** �0.09222***

�0.003373 0.003027 0.001914
0.000117 �0.005605* �0.005773*

0.003339 0.003061 0.00238
61/224 61/224 61/224

0.036 0.039 0.027
0.965 0.913 0.685



AID, REAL EXCHANGE RATE MISALIGNMENT, AND ECONOMIC GROWTH IN SUB-SAHARAN AFRICA 695
regime since the 1980s. We will, therefore, confine further
analysis to the results of Table 5.

(b) Simulating the RER growth effects

The above findings make it possible to study the total effect
of a change in RER overvaluation on growth. From Eqn. (5),
note that the overall growth effect of a change in RER mis-
alignment is given by the following expression:

Dyit ¼ ðb2 þ b4Ait þ b5FDitÞDRERMISit ð8Þ
where b2 is the direct effect of RER misalignment on growth,
and b4 A and b5 FD are the non-linear effects of misalignment
on growth that depend on the levels of aid and financial devel-
opment. The estimated parameters suggest that the direct ef-
fect of a standard deviation change in misalignment (about
21% for the entire sample) would amount to about a 1.1% loss
in economic growth. In addition, if aid and financial develop-
ment were held at their median values, the indirect effects of
misalignment would amount to a loss of 0.04% when account-
ing for the interaction with aid (this is due to the fact that
median aid for the entire sample is quite small) and a gain
of nearly 1% when accounting for the interaction with finan-
cial development.

Nevertheless, many developing countries are highly depen-
dent on aid and have rather shallow financial markets. In or-
der to reflect such a reality and obtain more realistic scenarios,
we perform two exercises. First, we investigate the effects of
RER misalignment on growth under different levels of aid
dependency while holding financial development constant at
the median value. Second we simulate the growth impact of
a one standard deviation change in RER misalignment under
different levels of financial development while holding aid con-
stant at the median value.

In the first exercise, we study the impact of RER misalign-
ment shocks on growth under various levels of aid. The shock
amounts to about 25% and corresponds to the standard devi-
ation of misalignment observed in SSA in the sample period.
We assume three levels of aid: (a) “low levels” is the median
aid value (as a share of GDP) for recipient countries for the
entire sample in the most recent period in the regression,
2000–04; (b) “medium levels” correspond to the median aid
flows of SSA in the same period, and (c) “high levels” corre-
spond to the highest aid value that SSA has received in the re-
cent period. The financial development measure in this
-0.8%

-0.7%

-0.4%

-0.4%Low

Medium

High

Financial 
Development

Figure 9. Impact of a one-standard-deviation change in RER misalignme

Note: Simulations are based on the sam
exercise is held constant at SSA’s median value and it amounts
to nearly 25% of GDP. Figure 9 depicts the impact of such
scenarios on economic growth. As evidenced by the figure,
the level of aid plays an important role in the ability of mis-
alignment to affect growth. A one-standard-deviation change
in misalignment would lower growth by 0.4% under a low-
aid scenario, 0.8% under a medium-aid scenario, and by
1.8% under a high-aid scenario.

Figure 9 also shows the second exercise, that is, the growth
impact of the same change in misalignment but under various
levels of financial development while holding aid at its median
value in 2000–04 for SSA. As mentioned, financial markets in
SSA are quite shallow: the median share of liquid liabilities
to GDP was nearly 25% for SSA while the median value for
developing countries amounted to 39%. We assume three
levels of financial development: (a) “low levels” is the 25th
percentile of liquid liabilities (as a share of GDP) for SSA coun-
tries in the most recent period in the regression, 2000–04; (b)
“medium levels” correspond to the median liquid liabilities of
SSA in the same period, and (c) “high levels” correspond to
the 75th percentile of liquid liabilities for the entire sample in
the recent period. The simulation results show that the level
of financial development mitigates some of the detrimental ef-
fects of overvaluation. Under the low level of financial develop-
ment, a one standard deviation change in misalignment would
lower growth by 0.8 percentage points; if SSA’s financial devel-
opment were at the median level of SSA, the loss in growth
would amount to 0.7%, and if financial development were to
improve to the 75th percentile of the sample countries in the
period 2000–04, the loss in growth would be about 0.4%. It is
important to note, however, that there are many countries in
SSA whose financial development was as good as or better than
the all sample median suggesting that this detrimental effect
may be highly heterogeneous.

The simulations presented here can be useful in throwing
light on the mechanisms at play in the growth model that
we have estimated. Clearly SSA countries need substantial do-
nor support in order to address binding growth bottlenecks
and to reach the MDGs by 2015. Our findings indicate that
aid would contribute to such goals since aid is found to posi-
tively affect growth. The other message that comes out of our
analysis is that SSA needs to avoid RER overvaluation which
would not only directly undermine its growth performance but
would also hinder some of the beneficial effects of aid. Finally,
improvements in the financial sector can mitigate some of the
-0.8%

-1.8%

ODA

nt on growth under various aid and financial development scenarios,

ple used for the growth regressions.
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negative effects of misalignment on economic growth, and gi-
ven numerous SSA countries’ shallow financial markets,
emphasis on this sector would not only have direct beneficial
effects on the economy but would also provide the added pro-
tection from the harmful effects of overvaluation.

6. CONCLUSIONS

The real exchange rate has played a central role in the devel-
opment strategy of most countries, in particular when their
ability to foster rapid TFP-driven growth is limited. This pa-
per develops RER misalignment series for a large panel of
countries and studies the empirical link between RER mis-
alignment and growth while also exploring possible interaction
effects between RER misalignment with foreign aid and finan-
cial development. This paper makes a number of important
contributions. At the technical level this paper develops an
objective criterion for calibrating the estimated equilibrium
RER so that it satisfies the condition that the RER must on
average be in equilibrium in the long-run. At the empirical
level, though the evidence produced has wider applicability,
we emphasize the implications for Africa, given its diversity
of exchange rate regimes and its high dependence on foreign
aid as well as its relatively underdeveloped financial sector.

This paper’s first contribution is to build model-consistent
RER misalignment series for a large panel of countries. The
RER misalignment series are generated from error-correction
estimations for the equilibrium RER, based on structural
determinants. The empirical results—based on a world sample
of annual 1980–2004 data for 83 countries—show that the
long-run coefficients of all structural variables and short-run
coefficients of some structural variables are significant and
display expected signs according to theory. Moreover, the
main results remain intact when the model is estimated for a
sub-sample of only SSA countries to check its robustness.
Higher long-term foreign aid and terms of trade are shown
to contribute significantly to long-term RER appreciation.
However, short-term changes in aid do not have significant ef-
fects on short-run RER behavior. We used the long-run
regression results to compute RER misalignment series for
each country and to decompose RER misalignment according
to the contribution of deviations of fundamentals from their
long-term trends and of short-term dynamics. Not surpris-
ingly, short-term shocks explain most of the RER deviations
from equilibrium levels. Aid deviations from trend values con-
tribute particularly little to misalignment. This evidence makes
clear that the development impact of aid is not likely to be ad-
versely affected by its potential influence on macroeconomic
competitiveness. This finding, we would argue, is an important
contribution to the debate on aid effectiveness.

The evidence provided in this paper suggests that those
countries that have experienced some growth spurts were also
likely to have been able to avoid disequilibrium real exchange
rate overvaluation. In fact the evidence suggests an even stron-
ger implication regarding exchange rate policy in that, not
only overvaluation is bad for growth, but that undervaluation
is good for the latter. Therefore, the econometric results of this
paper are also highly relevant to the current debate about the
role of the real exchange rate as a growth fundamental.

The additional empirical evidence that this paper offers is
based on a growth equation that nests the above variables
within a standard specification, controlling for growth funda-
mentals that are robustly identified in the empirical growth lit-
erature. Empirical estimations, based on the dynamic system
GMM estimator, provide support for several channels of
transmission from aid to growth. Moreover, the core predic-
tions of the RER-oriented growth model were found to be ro-
bust to how RER misalignment is measured as well as to the
major shift in the policy regime since the 1980s decade.

The linear positive effect of aid on growth supports the no-
tion that recipient countries having access to foreign resources
are likely to use aid to finance investment, improve policies,
and raise aggregate efficiency. However, the negative non-lin-
ear effect also shows that aid has decreasing growth benefits,
reflecting growing misuse and/or weakening absorptive capa-
bilities of larger aid inflows. The paper has provided evidence
against an indirect negative effect of aid on growth, via RER
misalignment, showing that very little RER appreciation can
be traced to exceptionally large aid inflows. Hence recent aid
surges were not found to be a major contributor to Dutch Dis-
ease-type RER misalignment and lower growth. The preced-
ing results are complemented by important interaction
effects, which show that the negative growth impact of RER
misalignment is intensified by aid and weakened by financial
development. Hence aid lowers growth in a macroeconomic
environment that allows for RER overvaluation. Deeper
financial markets provide better protection to (traded-goods)
firms against periods of RER overvaluation, possibly by sup-
plying more credit or offering hedging instruments against
RER risk. Therefore, the empirical evidence on growth pre-
sented in this paper reveals important findings about the role
of aid and other key growth determinants, both individually
and through interactions.

Our results on the existence and determinants of moderate
RER overvaluation for many countries experiencing aid
surges and its negative impact on growth lead to recommend
strengthening international competitiveness through appropri-
ate macroeconomic policies. Avoiding excessive government
spending has the benefit of raising growth, both directly and
indirectly by reducing RER overvaluation. In the realm of
structural policies, our results suggest that financial develop-
ment and deepening—including banking and capital-market
development—have a direct positive effect on long-term
growth and an additional growth bonus by reducing the ad-
verse growth impact of RER overvaluation. Hence financial
development should be a high priority for these countries. This
could include strengthening domestic banking, supporting
development of domestic capital markets, and promoting
development of financial instruments to protect against ex-
change-rate risk.
NOTES
1. See, for example, Ghura and Grennes (1993) and Elbadawi (2002).

2. These countries belong to either the CFA zone whose currency was
pegged to the French Franc and now to the Euro (Burkina Faso, Central
African Republic, Cote d’Ivoire, Cameroon, Republic of Congo, Gabon,
Guinea-Bissau, Mali, Niger, Senegal, Chad, Togo) or the Rand Monetary
Area (RMA) (Lesotho, Swaziland, and Namibia).
3. All countries share a common base year for the REER variable which
is 2003.

4. Not only did the median developing country experience a real
exchange rate depreciation, but also the average depreciation was double
that of SSA countries in the 1980s.
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5. Elbadawi and Soto (1997) and Baffes, Elbadawi, and O’Connell (1999)
provide ample evidence.

6. Edwards (1989) and Elbadawi (1994) provide pioneering analysis of
theoretical and empirical equilibrium RER models, respectively.

7. See Appendix A for data definitions and sources and Appendix B for
the country list.

8. The comparison of the asymptotic properties of PMG and MG
estimates can be put in terms of the general trade-off between consistency
and efficiency noted in the text. If the long-run coefficients are in fact equal
across countries, then the PMG estimates will be consistent and efficient,
whereas the MG estimates will only be consistent. If, on the other hand,
the long-run coefficients are not equal across countries, then the PMG
estimates will be inconsistent, whereas the MG estimator will still provide
a consistent estimate of the mean of long-run coefficients across countries.
Hausman or likelihood ratio tests test the long-run homogeneity restric-
tions by comparing the PMG and MG estimates of the long run
coefficients. The maintained assumption in the PMG estimator is that the
long-run coefficients are the same across countries. Specifically, we can
compute individual test statistics for each one of the long-run coefficients
which are reported along with the associated p-values in the results table.
In small samples (low T and N), the MG estimator, being an unweighted
average, is very sensitive to outlying country estimates (for instance those
obtained with small T). The PMG estimator performs better in this regard
because it produces estimates that are similar to weighted averages of the
respective country-specific estimates, where the weights are given accord-
ing to their precision (that is, the inverse of their corresponding variance-
covariance matrix).
9. Comparable findings in the literature include Chinn (1997) for
productivity; Elbadawi and Soto (1997) and Drine and Rault (2003) for
terms of trade; Maeso-Fernandez, Osbat, and Schnatz (2002) for govern-
ment consumption; and Elbadawi and Soto (2008) for the other variables.

10. UMOA (Union Monetaire Oust Africaine) consists of Benin,
Burkina Faso, Cote d’Ivoire, Guinea-Bissau, Mali, Niger, Senegal, Togo.
BEAC (Banque des Etats de l’Afrique Centrale) consists of Cameroon,
Central African Republic, Republic of Congo, Gabon, Equatorial Guinea,
and Chad.

11. Unlike the UMOA, the average overvaluation in BEAC was much
smaller (at 2%) and was moderated by the error-correction effect.

12. We test whether the differenced error term (the residual of the
regression in differences) is second-order serially correlated, which would
indicate that the original error term is serially correlated and follows a
moving average process of at least order one. This would reject the
appropriateness of the proposed instruments (and would call for higher-
order lags to be used as instruments).

13. The only exception is financial development in the first two
regressions where it has an unexpected, small negative effect on growth.
We focus on column 3 which we regard as the correctly specified model.

14. The ERER regressions were run on a shorter time period given lack
of REER data for the 1970s. Misalignment series were then generated for
the 1970s by applying the coefficients of the ERER regressions to the
independent variables.
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APPENDIX B. COUNTRY COVERAGE

(a) The 83 countries included in the estimation of the equi-
librium RER model are: Algeria, Argentina, Australia,
Austria, Bangladesh, Belgium, Bolivia, Botswana, Bra-
zil, Burkina Faso, Burundi, Cameroon, Canada, Cen-
tral African Republic, Chad, Chile, Colombia, Costa
Rica, Cote d’Ivoire, Denmark, Dominican Republic,
Ecuador, Egypt, El Salvador, Ethiopia, Finland,
France, Gabon, Gambia, Germany, Ghana, Greece,
Guatemala, Honduras, India, Indonesia, Ireland, Israel,
Italy, Jamaica, Jordan, Kenya, Korea, Lesotho, Mada-
gascar, Malawi, Malaysia, Mali, Mauritania, Mauri-
tius, Mexico, Morocco, Mozambique, Netherlands,
New Zealand, Niger, Norway, Pakistan, Panama,
Papua New Guinea, Paraguay, Peru, Philippines, Portu-
gal, Rwanda, Senegal, Sierra Leone, Spain, Sri Lanka,
Sudan, Swaziland, Switzerland, Thailand, Togo, Trini-
dad & Tobago, Tunisia, Turkey, Uganda, United
States, Uruguay, Venezuela, Zambia, and Zimbabwe.

(b) The following countries were excluded from the
Growth regressions due to missing data: Belgium,
Burundi, Central African Republic, Chad, Germany,
Greece, Lesotho, Mauritania, Mauritius, Netherlands,
Portugal, Rwanda, Sri Lanka, and Swaziland.

(c) For the following countries we imputed the equilibrium
RER using the coefficients from our estimated model:
Democratic Republic of the Congo, Republic of the
Congo, Guinea Bissau, Japan, Nigeria, Sweden, Syria,
and Tanzania.
APPENDIX C. COMPUTING THE EQUILIBRIUM
REAL EXCHANGE RATE AND RER

MISALIGNMENT INDEXES

In order to determine the equilibrium RER it is useful
to collapse all of its determinants into a category we call
fundamentals. Let eit be the log of the observed real exchange
rate for country i in time t. Then we can write the equilibrium
RER equation as:

ei
t ¼ d̂i

0 þ b̂0F i
t þ êi

t ð1Þ
where i denotes a country and ei

t is a stochastic innovation or
short-term fluctuation. Note that the intercept varies across
countries. Let the equilibrium RER be as follows:

~ei
t ¼ ~di

o þ b̂0 eF i
t ð2Þ

where eF i
t refers to sustainable fundamentals, given by the per-

manent components of the fundamentals and ~di
0 is a scaled

country-specific intercept to be identified below.
Under the assumption that the model is correctly specified,

the real exchange rate misalignment (MIS) is simply given
by subtracting the equilibrium from the observed RER:

MISit ¼ ei
t � ~ei

t ¼ ðd̂i
0 � ~di

0Þ þ b̂0ðF i
t � eF i

tÞ þ êi
t ð3Þ

The scaled intercept of the equilibrium RER (~di
0) must satisfy

the following identification condition:

EtðMISitÞ ¼ Et½ðd̂i
0 � ~di

0Þ þ b̂0ðF i
t � eF i

tÞ þ êi
t� ¼ 0 ð4Þ

This condition requires that, for any given country, the ex-
pected value of the misalignment across time must be equal
to zero. This is because eventually the RER must revert to
its equilibrium level; otherwise it will not be “misalignment”
but a permanent phenomenon. Though the expected value
of the transitory components of the fundamentals (second
right hand side term) should be zero, we do not make that
restriction to allow for potential misspecification of the
decomposition procedure. We show below that the expression
for the equilibrium RER is the same whether or not we assume
the expected values of the transitory fundamentals to be zero.
Moreover, under the general case, the equation for misalign-
ment generates the one with the expected value equal to zero
as a special case.

Noting that the first right hand side term is time-invariant,
we have the following sample estimate for the equilibrium
intercept term:

~di
0 ¼ d̂i

0 þ b̂0
1

n

X
t

ðF i
t � eF i

tÞ
" #

þ êi
t ð5Þ

Note that though the panel estimation requires that
Et;i ½̂ei

t� ¼ 0;Et ½̂ei
t� is not, in general, equal to zero and can be

estimated by the mean of the residuals �̂ei ¼ 1
n

P
t ê

i
t ¼

1
n

P
te

i
t � d̂i

0 � b̂0 1
n

P
tF

i
t

� �
(from Eqn. (1). Substituting for the

mean residual in Eqn. (5), we have the final expression for
the equilibrium intercept:

~di
0 ¼ �ei þ b̂0ðF i � eF iÞ � b̂0F i ¼ �ei � b̂0 eF i; ð6Þ

where �ei; F i and eF i, respectively, denote the mean values (over
time) of the actual RER, the fundamentals, and their corre-
sponding permanent components.

Using Eqns. (6) and (2) gives us the ultimate expression for
the equilibrium RER index:

~ei
t ¼ �ei þ b̂0ðeF i

t � eF iÞ ð7Þ
This expression states that, for any given country i, the RER

equilibrium index must be equal to the average of the observed
RER over the estimation period plus (minus) a component
reflecting equilibrium appreciation (depreciation), where an
equilibrium appreciation (depreciation) is required when the
weighted permanent component of the fundamentals in time
t is larger (smaller) than the corresponding average over the
estimation period (second right hand side term).

Subtracting the above index from the observed RER gives
the corresponding expression for misalignment:

MISi
t ¼ ðei

t � �eiÞ � b̂0ðeF i
t � eF iÞ ð8Þ

Under the assumption that Et½b̂0ðF i
t � eF i

tÞ� ¼ 0, the corre-
sponding expression for the equilibrium intercept is given by
~di

0 ¼ �ei � b̂0F i, however, since F i ¼ eF i þ 1
n

P
ðF i

t � eF i
tÞ and the

second RHS term is equal to zero by assumption/construction,
the expression for the intercept is the same under both cases.
Therefore, the expressions for the equilibrium RER (Eqn. (7)
as well as misalignment (Eqn. (8)) also remain the same.

Like the equilibrium RER index, the expression for mis-
alignment is also very intuitive. It suggests that, at any point
in time, if the difference between the RER at time t and the
average RER is in excess of the equilibrium appreciation com-
ponent the exchange rate is overvalued at time t, and the ex-
tent of the overvaluation is given by the net difference. This
expression also suggests that depending on the size of the equi-
librium appreciation component, a higher than average real
exchange rate is compatible with overvaluation (MIS > 0),
undervaluation (MIS < 0) or equilibrium (MIS = 0).

If the permanent components of the fundamentals are time-
invariant, the second term in the RHS of Eqns. (7) and (8) will
be zero. The equilibrium RER will, therefore, be equal to the
mean of the observed RER and the misalignment will be given
by the deviation from the mean RER. This will be consistent
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with a variant of the PPP model. However, the PPP restriction
is neither corroborated by theory nor the time series character-
istics of the fundamentals, especially for the case of developing
countries.

C.1 Decomposing RER misalignment

Eqn. (8) is all what we need for constructing the equilibrium
RER index and the corresponding aggregate index of RER
misalignment. However, further manipulation of this equation
would provide further insight for policy analysis. Using Eqn.
(1) to substitute for the first RHS term of Eqn. (8) we have:

MISi
t ¼ b̂0½ðF i

t � eF i
tÞ � ðF i � ~F iÞ� þ ð̂ei

t � êiÞ

¼ b̂0 F T i

t �
1

n

X
t

F T i

t

 !
þ ðêi

t � êiÞ ð9Þ
Note that if 1
n

P
tF

T
it ¼ 0 the expression for misalignment becomes a special

case of Eqn. (9).
Where a “T” over a variable indicates its “transitory” com-

ponent. This expression suggests that RER misalignment can
be accounted for by a fundamental component and an error-
correction component. For example, the RER will be over-
valued in time t if the “weighted” transitory component of
the fundamentals is larger than the average and that deeper
than average error-correction is required. The latter reflects
the effect of short-run macroeconomic policies, which are
not part of the long-run fundamentals but may influence the
RER in the short-run (e.g., rate of monetary expansion, nom-
inal devaluation).
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