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How Much Do Trading Partners Matter for Nigeria's Growth?

A Contribution to the Debate on Decoupling and Spillovers

Kingsley I. Obiora, Ph.D1

Abstract

Should Nigerian policymakers worry about occurrences in the economies of  trading partners? Have

developing and emerging market countries decoupled from the US enough to grow despite significant

slowdown in the US? This paper addresses these questions in the context of  the current global crisis

and its effects on Nigeria. VAR models were adopted to examine the magnitude and sources of

growth spillovers to Nigeria from key trading partners, as well as from the country's exchange rate.

Results from both models debunk the “decoupling theory” and suggest there are still significant cross-

country spillovers from US (and other major trading partners) to Nigeria. The paper also finds that

exchange rate appreciation depresses growth though the variation in GDP growth attributable to it is

minimal. While financial linkages are important transmission channels of  spillovers, the results show

that trade and commodity price linkages are the most dominant transmission channels of  spillovers to

Nigeria. Given the sharp fall in both trade financing and commodity prices at the outset of  the crisis,

the results suggest that trading partners are important contributors to Nigeria's growth, and provide

some explanation to the realization of  adverse effects of  the current global crisis in Nigeria.

JEL Classification Codes: C22, E32, F41, F43
Keywords: Spillovers, Nigeria, Vector Autoregression

A growing consensus was beginning to emerge that the rest of  the world could continue
to grow despite significant slowdown in the US. In published reports2, books3, and
short essays4, proponents5 of  this theory, commonly called “decoupling”, frequently

1 Kingsley I. Obiora is an Economist (EP) at the International Monetary Fund (IMF), Washington, DC.,
USA. Views expressed herein are personal to the author and should not be attributed to the IMF, its Executive Board,
or its management.

2  For example, see Merrill Lynch's 2007 Global Economics Report titled “Global Decoupling: A Marathon,
Not a Sprint”.

3 For example, see Schiff, P. D. and J. Downes (2007)
4 See Peter Schiff's write-up in ­The Money Map Report using this weblink: http://crashproofportfolio.com/

archives/dollar/
5 These include Jim Rogers (cofounder - with George Soros- of  Quantum Fund), Jonathan Garner (head of  Global

Markets Equity Strategy, at Morgan Stanley), Jim O'Neill (head of  Global Economic Research for Goldman Sachs),
Joseph Quinlan (Chief  Market Strategist, Bank of  America Capital Management), and Ralph Wiechers (Chief  Economist,
German Engineering Federation).
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6 See BusinessWeek Magazine, March 20, 2008. Weblink:http://www.businessweek.com/globalbiz/content/mar2008/
   gb20080320_277085.htm
7  Given the interconnection between banks in the US and other developed countries, major banks in the world made

huge losses from the crisis and had to either declare bankruptcy (Lehman Brothers), be sold (Merrill Lynch, Wachovia),
or bailed out by the US government (Bear Sterns, AIG, etc). Some banks (Goldman Sachs, JP Morgan Chase, etc)
survived but not without scars.

pointed to the fact that emerging markets now constitute 30 percent of  the world
economy and contribute 60 percent of  global growth. They also argue that consumption
in emerging markets has risen to the extent where it can replace consumption declines
in the US, and that critical pro-growth demographic factors favor emerging markets.

More recently, arguments in favour of  decoupling have continued to gain mainstream
momentum. In particular, Garner (2008)6 asserts that while working age population in
emerging market countries will rise by one billion people by 2050, the same demographic
group will shrink by 120 million in developed countries. In general, the underlying
position was that emerging market and developing countries may have decoupled
enough from the US such that these countries could continue on the path of  economic
growth even with a major slowdown in the US.

However, global reverberations emanating from the subprime crisis in the US seem to
suggest otherwise. With the collapse of  nearly all major investment banks in the US7,
and sharp decline in both equity and commodity prices, anecdotal evidences suggest that
the scope for economic spillovers may have increased significantly. While low-income
countries had no direct exposure to subprime mortgages, there are still significant indirect
effects through sharp declines in remittances, trade financing, foreign direct investment,
and commodity prices. Indeed, the crisis is projected to increase the financing requirements
of  low-income countries by as much as US$25 billion (IMF, 2009).

In the case of  Nigeria, the global crisis has reflected in sharp declines in the value of
oil exports, rapid depreciation of  the exchange rate, and worsening investor sentiments
in the banking sector. Given that over 90 percent of  Nigeria's foreign exchange earnings
and public sector revenue come from exports of  crude oil, the significant fall in the
price of  crude oil (reflecting projected fall in global growth outlook) resulted in a rapid
depreciation of  the exchange rate and reversal of  the trade balance from a usually
comfortable surplus to a deficit. More also, there was a plummeting of  market
capitalization of  quoted companies as foreign investors divested from the Nigerian
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stock exchange. Remittances were also projected to fall by as much as 20 percent given
the global slowdown.

In the context of  this debate, this paper examines the potential magnitude and
transmission channels of  spillovers in Nigeria.  Given little empirical work (e.g. Dutse,
2008) on potential spillovers in Nigeria, I examine the relative effects of  both external
shocks in key trading partners as well as shocks captured by the purchasing power
parity (PPP) implied exchange rate8 on economic activity in Nigeria. In addition to
identifying the magnitude of  spillovers to each of  these countries, I would also measure
the relative importance, and contribution of  three potential sources of  spillovers to
Nigeria, namely, trade linkages, financial channels, and commodity prices.

I will be building on two main papers, namely, Bayoumi and Swiston (2007), and Obiora
(2009). While the former dealt with spillovers across selected industrial countries, the
latter considered spillovers in the Baltics. Although the magnitude of  the effect is still
contentious, the literature on spillovers and international business cycles typically finds
that countries with greater trade and financial linkages have more synchronized business
cycles (see Imbs, 2004; Inklaar, Jong-a-pin and De Hann, 2005; Herrero and Ruiz,
2007; and Koopman and Azevedo, 2007).

The rest of  the paper is structured as follows. In section II, I discuss some stylized
facts on trade and financial linkages of  Nigeria with the rest of  the world. A description
of  my data is presented in section III. Section IV uses vector autoregressive (VAR)
models to assess the dynamics, and severity of  shocks in trading partners as well as to
competitiveness in Nigeria. Following Bayoumi and Swiston (2007), I estimate the
contribution of  spillovers from trade, commodity prices and finance in section V
while section VI concludes the paper with some policy implications.

8   I have used PPP-implied exchange rates because market exchange rates are mostly based on short-term factors and
are susceptible to significant distortions from speculative activities and government interventions. More also, PPP-
implied exchange rates better reflect a country's ability to export its products as it captures domestic cost considerations
associated with tradable goods.
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TRADE AND FINANCIAL LINKAGES

Over the past two decades, there has been remarkable increase in external trade and
openness in Nigeria.  The importance of  trade in the Nigerian economy has grown
rapidly in recent times, especially since 2002. Trade openness, measured as the ratio of
exports and imports to GDP, has risen from just above 3 percent in 1991 to over 11
percent by 2008 (Figure 1). The moderation in the growth rate of  trade partly reflects
the unrest in Nigeria's oil-producing Niger Delta region which has disrupted oil
production, and led to significant shortfalls in oil exports from Nigeria.
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Direction of  trade data indicates that the US, the EU, and Brazil are Nigeria's largest
trade partners. Figure 2 shows that the US is Nigeria's single largest trade partner as it
accounts for nearly 45 percent of  Nigeria's exports. Of  this total exports, oil exports
account for the vast bulk. The EU is also a major destination for Nigerian exports
accounting for over 25 percent of  total exports from Nigeria. Trade relations between
Nigeria and Brazil were further formalized in 2006 by the Abuja Resolution which
established the Africa-South America Cooperative Forum. Trade statistics show that
Nigeria is the fifth largest exporter of  merchandise to Brazil after the US, Germany,
Argentina, and China.
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However, most of Nigeria's trade with the EU is concentrted in a small number of
countries. Within the EU, Spain is the largest market for Nigeria's exports as it accounts
for over 30 percent of exports to the EU (Figure 3). France, Germany and The
Netherlands are also prominent export destinations for Nigerian goods.
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These trade linkages are reinforced by close cooperation between Nigerian banks and
their foreign counterparts. Characterized by aggressive competition and accelerated
expansion, the Nigerian banking system underwent a major restructuring and
recapitalization in 2004 which resulted in 24 commercial banks in the country. The
sector was largely shielded from direct effects of  the subprime crisis as they were
mostly involved in traditional banking (receive deposits and give loans). However, the
top 14 banks have strong ties to foreign asset managers who may have had direct
exposures to the subprime crisis. One such tie is encapsulated in the central bank of
Nigeria's decision (in February 2006) to award9 the management of  Nigeria's external
reserves to only foreign asset managers who had local partnership agreement with a
Nigerian bank. Table 1 presents a list of  the pairings.

9  See weblink and pdf  press release http://74.125.47.132/search?q=cache:57_-YcXCsmAJ:www.cenbank.org/out/
Publications/pressrelease/gov/2006/pr4-10-06.pdf+Press+Release+Central+Bank+of+Nigeria+
Awards+Mandates+for+External+Asset+ Management+(2006).&cd=1&hl=en&ct=clnk&gl=us.

Net foreign direct investment (FDI) has soared over the past eight years, but there was
a sharp decline in 2008. Reflecting increased investor confidence following Nigeria's
return to democratic rule and political stability, net FDI increased steadily from 2000
with a peak of  about $8.7 billion in 2006 (Figure 4). While the decline in net FDI
began in 2007, it may have been intensified by the current global crisis.

Nigeria's linkages with the rest of  the world are also evident in the country's remittance
receipts (Figure 5). Nigeria is the single largest recipient of  remittances in Sub-Saharan
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Africa and accounts for about 65 percent of  total remittances in West Africa (Orozco,
2003a, 2003b). This represents about 7 percent of  the country's GDP (World Bank,
2007). Given that the current global slowdown has resulted in massive job losses in
developed countries, it is expected that remittances to developing countries, including
Nigeria, will decline sharply.
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Given these linkages, business cycle correlations shows fairly similar turning points
between Nigeria and her key trading partners (Figure 6).
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The following quarterly data sets
were used for the study: Real GDP
growth rate for the US, the EU10,
Brazil, and Nigeria, as well as the
purchasing power parity (PPP)
implied exchange rate, net exports,
and inflation for Nigeria. I also
obtained the non-energy
component of  the Goldman Sachs
Commodity Index and the average
petroleum spot price (APSP) of
crude oil. The data sets spanned 1996Q1 to 2008Q4. I am compelled to use this relatively
short sample given that GDP data for the EU is only available from 1995. Beside this
though, Nigerian data from much earlier periods may not be very useful to provide
insights into current spillovers given that the economy has undergone rapid structural
change over the past two decades.

Given the multi-country nature of  this study, I obtained the required data set from a
number of  sources, namely,
•    EU Real GDP: Obtained from Eurostat; seasonally adjusted harmonized ESA95

quarterly GDP in millions of  chained 2000 euros.

•    US GDP: Obtained from the Bureau of Economic Analysis; seasonally adjusted in
billions of  chained US 2000 dollars.

•    Brazil GDP: Annual GDP in billions of  Reais (Brazil's national currency) at 1995
prices was obtained from the IMF's World Economic Outlook (WEO) database
and converted into quarterly frequencies using Eviews (I selected option “Quadratic
Match Sum”).

•   All Nigerian Data: Annual data was obtained from the IMF's World Economic
Outlook (WEO) database and converted into quarterly frequencies using Eviews
(I selected option “Quadratic Match Sum”).

DESCRIPTION OF DATA

10 Data for the EU covers the EU-15 countries including Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden, and the UK.
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All variables were shown to be stationary using the Ng-Perron unit root test. I adopted
this testing procedure11 because of its superiority in size and power over the more
commonly-used Dickey-Fuller and Phillips-Perron tests

.

 Especially in small samples,
the Dickey-Fuller and Phillips-Perron tests tend to over-reject the null hypothesis
when it is true and under-reject when it is false (see Dejong

,

 et al, 1992 and Harris and
Sollis, 2003 for details). While the results (presented in Table 3), sug

g

est stationarity, it
is generally difficult to reject the unit root hypothesis for most macroeconomic variables
given the persistence inherent in them.
11 See Ng and Perron (2001) for details.

Nigeria's GDP seems to have a somewhat weak correlation and covariance with the
GDP of its major trading partners. Of  the countries compared, the EU has the strongest
correlation with the US with a value of about 0.6. However, the covariance of Nigeria's
GDP with those of its key trading partners seems stronger than their correlations.
The figure below contains line graphs for optimal choice in the unit root tests. These
figures enable me to know whether or not to include an intercept, trend, or both in the
unit root tests.
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EMPIRICAL MODELS

A base and extended vector autoregression (VAR) models are estimated to provide a
rigorous assessment of  spillovers to Nigeria. VAR models are generally best suited for
assessing spillovers given that we can obtain impulse responses and variance
decomposition. Following Obiora (2009), I improve on the presentations in IMF (2007),
Kanda (2007) and Swiston and Bayoumi (2008) by extending both the VAR model to
include the perceived effect of  changes in oil prices in Nigeria vis-à-vis its economic
linkages to its major trading partners. The analyses also decompose the contributions of
three potential channels of  spillovers. In the subsequent subsections, I describe in more
detail each of  the models I estimated. All models were estimated using Eviews 6.0 version.



Vector Autoregression (VAR) Models

Following Cholesky decomposition, the variables in the VAR were ordered as follows:
US real GDP growth, EU real GDP growth, Brazil real GDP growth, Nigeria real
GDP growth, and PPP-implied (real) exchange rate (REER). My selection of  the
ordering of  the variables is based on the relative exogeneity of  the variables. Hence,
US real GDP is the most exogenous of  the variables12. To better assess Nigeria's
responses, I extended the base VAR model by introducing oil price growth. Changes
in the price of  oil may have opposing effects on the group of  countries in this paper
because increases in oil prices may have positive effects on Nigeria through increased
revenue but may represent adverse supply shocks to Nigeria's oil-importing trading
partners. The inclusion of  oil price growth in the VAR, therefore, attempts to isolate
these effects.

I followed the same relative exogeneity assumptions in my ordering of  the extended
VAR model. Given this, the ordering of  the extended VAR is as follows: Oil price Growth,
US GDP, EU GDP, Brazil GDP, Nigeria GDP and PPP-implied exchange rate.

RESULTS

Base VAR Model Results

A significant share of  variation to Nigeria's GDP growth emanates from variation in
GDP growth of  her trading partners (Table 5). The VAR models were estimated with
two lags13 for each variable in line with results presented in Table 4. Over a 12 quarter
horizon, variations in US GDP explain about a third of  variations in Nigeria's GDP.
This result generally suggests that Nigeria has not decoupled from the US, and other
key trading partners.

12 See appendix for results of  the exogeneity tests which show that US GDP growth is the most exogeneous of  all
four variables in the VAR.
13 Although our results point to two lags, I will try to use four lags too for sensitivity. In addition to being the logical
choice for quarterly data, using four lags is also consistent with the specifications in Stock and Watson (2005), and
Perez, et al (2007)
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Indeed, the results show that the share of  variations in Nigeria's GDP attributable to
changes in US GDP rises over the three year (12 quarters) horizon with a peak of  over
50 percent by the end of  the second year. The implication of  this is that effects of  the
shocks from the US is likely not to recede in Nigeria until about 2010.
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Variations to Brazil's GDP growth also contribute a significant share of  variations to
Nigeria's GDP but the same is untrue for EU GDP. About 26 percent of  variations to
Nigeria's GDP growth are attributable to changes in Brazil's GDP growth but the



effect, in contrast to US GDP growth, falls over the 12 quarter horizon. The effect of
Brazil's GDP changes peaks very fast in the second quarter at about 44 percent. Of
the three leading trading partners, the EU GDP contributes the least in explaining
variations to Nigeria's GDP over the forecast period.

The results also show that exchange rate changes explain an insignificant share of
variations to Nigeria's GDP.  Given that PPP-implied exchange rate captures some
form of  the competitiveness of  a country vis-à-vis its trading partners, this result
would seem implausible. However, one rationale for this might be that Nigeria's key
export commodity, crude oil, does not depend on the vagaries of  exchange rates.
Besides, the manufacturing sector has suffered greatly from the Dutch Disease
syndrome since the commercial exploration of  oil began in the country.

The impulse response results confirm the findings that there are significant cross-
country spillovers to Nigeria from major trading partners(Figure 8). For clarity of
interpretation, I normalized the impulse responses to present the percentage change
in Nigeria's GDP in response to one percent shocks emanating from trading partners'
GDP and the exchange rate. The results confirm there are significant cross-country
spillovers to Nigeria from all the three main trading partners and the exchange rate.  In
all cases with trading partners, Nigeria's GDP growth responds with a contemporaneous
increase in the first quarter following the shock, and settles on a higher and stable
growth path around the end of  12-quarter horizon.
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In particular, a one percentage point shock in US GDP growth exerts significant increase
in Nigeria's GDP with a peak of  about 1¼ percent in the 5th quarter following the
shock.  Similarly, Shocks from the EU and Brazil contemporaneously increases GDP
growth in Nigeria with peak of  about 1¾ and 1½ percents in the third and second
quarters of  the horizon, respectively.

In contrast to shocks from major trading partners, an appreciation of  exchange rate
contemporaneously depresses GDP growth in Nigeria. In the context of  increases in
the REER signifying appreciation of  the exchange rate, and therefore, a loss of
international competitiveness, shocks to the REER have adverse effects on Nigeria.
However, the responses to shocks from the exchange rate hover around zero from the
sixth quarter of  the 12 quarter horizon.

Extended VAR Model Results

The introduction of  oil price growth to the base VAR model does not change the
results in a significant way (Table 6). In particular, the key variance decomposition
results emanating from the extended VAR model include the following:
•     Variations in trading partner GDP continue to explain a substantial part of  variations

in Nigeria's GDP
•   US GDP growth accounts for about a third of  variations in Nigeria's GDP growth

over the 12 quarter horizon
•   On average, about 7 ¼ percent of  variations in Nigeria's GDP are attributable to

variations in Brazil's GDP growth.
•   Over the 12 quarter horizon, EU GDP growth accounts for about 14 percent of

variations in Nigeria's GDP growth.
•   Oil price growth accounts for a quarter of  variations in Nigeria's GDP in the

extended model.
•   The effect of  changes in US GDP on Nigeria's GDP rises over time and peaks at

about 50 percent by the end of  the second year.
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Results from the impulse responses in the extended VAR model align with those fr
the base model. The results confirm there are indeed significant spillovers to Nigeria
from trading partners, oil price growth and exchange rate shocks (Figure 9). In summary,
the following can be delineated from the results

.

•    A one percent shocks from oil price growth significantly and contemporaneousl

y

increases Nigeria's GDP growth over the 12 quarter horizon with a peak of about
1 ¾ percent in the 5th quarter.

•    Shocks from the US, EU, and Brazil generally increase Nigeria's GDP growth over
the horizon with peaks of about 3.1 percent, 1.6 percent and 1.7 percent, respectively.

•    In line with results from the base VAR model, an appreciation of the exchange rate
contemporaneously depresses GDP growth in Nigeria but GDP growth turns
positive around the 5th quarter after the shock.
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CHANNELS OF SPILLOVERS TO NIGERIA

Following Bayoumi and Swiston (2007), I examine the relative importance of  potential
channels of  spillovers to Nigeria. This procedure consists of  augmenting our original
VAR model by introducing variables that proxy for these potential channels of  spillovers
as exogenous variables in a separate VAR (Obiora, 2009). The difference between the
response of  GDP in the base and augmented VAR is interpreted as the size of  the
spillover attributable to that particular channel. For example, the difference between
the response of  Nigeria to the US GDP growth in the base VAR and the augmented
VAR with financial conditions equals the impact of  financial spillovers between the
two countries. This difference is interpreted as the share of  spillovers from the US
that is transmitted through financial linkages. Thus, the contribution of  a given channel
to spillovers can be given as:

where 

��� 4

 is the contribution of  a particular channel to spillovers, ��� is the impulse

responses from the base VAR while ���� 4 is the responses from augmented VAR in
which a given channel, j, is introduced as an exogenous variable, rather than as an
additional equation in the VAR14. To capture trade linkages, I added Nigeria's net
exports as an exogenous variable; for financial linkages, I used the London Interbank
Offer Rate (LIBOR)15 and for commodity prices, I added non-energy component of
the Goldman Sachs Commodity Index and the average petroleum spot price (APSP)
of  crude oil.

In addition to being a widely-quoted short-term interest rate, the choice of  the LIBOR
is informed by its far-reaching influence on global lending decisions, and its effect on
some of  the world's most liquid and dynamic interest rate markets.

����� ����� 44 �� � � � � � � � ����

14 Given that these channels are quantified using this difference methodology, their sum is not constrained equal the
estimates of  aggregate spillovers coming from the base VAR. As Bayoumi and Swiston (2007) alludes, this
“independent” approach to identifying the sources of  spillovers provides an alternative estimate on the size of
overall spillovers, which can be compared to the main results.

15 I have used this as a proxy for short term interest rates given that my inability to obtain an unbroken series of  an
anchor short term interest in Nigeria.  On December 11, 2006, the central bank of  Nigeria announced its adoption
of  the Monetary Policy Rate (MPR) to replace the Minimum Rediscount Rate (MRR).
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Trade and commodity prices are
clearly the most dominant
transmission channels of  spillovers
from the US to Nigeria (Figure 10).
The trade channel accounts for over
60 percent of  spillovers to Nigeria
while commodity prices account for
over a quarter of  spillovers. This
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result is not surprising given that most of  Nigeria's trade with the US is on crude oil.
More also, Nigerian banks have strong ties to a number of  high-profile international
asset managers in the US (see section II). In contrast to the US, trade linkages and
commodity prices dominate spillovers from the EU and Brazil, respectively.

These results suggest compelling arguments against decoupling theory in the case of
Nigeria. Given the overwhelming share of  spillovers attributable to trading partners,
and in consideration of  the depth and breadth of  the current global crisis, it is daunting
to make any compelling argument that Nigeria (and probably many other developing
and emerging market countries) could have been unaffected by the crisis on the basis
of  having decoupled from the US.
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As suggested in IMF (2007), there are a number of  arguments against the realization of
the decoupling theory. While there is ample evidence of  a decline in trade linkages between
the US and many developing/emerging market countries, this decline must be weighed
against the rapid increase in financial linkage between the US and the rest of  the world.
More also, although the five largest emerging market economies now account for about
a quarter of  global GDP on a purchasing power parity (PPP) basis, they only represent
about 14 percent of  global trade. Hence, it is difficult to argue that they could entirely
replace the U.S. economy as an engine for global growth (IMF, 2007).

CONCLUSION AND LESSONS FOR POLICY

Did the world really decouple from the US? Using Nigeria as a case study, I have
adopted a combination of  a base and extended vector autoregression (VAR) models
to provide a sufficiently unambiguous answer to this question. Results from both
models debunk the “decoupling theory” and show that there are still significant cross-
country spillovers from the US (and other major trading partners) to Nigeria.

Indeed, both models show that the effect of  a shock from the US rises over time in
Nigeria with peaks around the end of  the second year following the shock. I also
found that of  three potential channels of  spillovers, namely trade, finance, and
commodity prices, the most dominant channel of  spillovers from the US to Nigeria
are trade commody price linkages. Hence, it is not surprising that the indirect effects
of  the current global crisis, which began in the US financial sector, has been quite
significant, reflected in sharp fall in export earnings, trade financing, and depreciation
of  the exchange rate. Given these results, policymakers in Nigeria may have to pay
attention to occurrences in the economies of  key trading partners. It will also be
beneficial to take cognizance of  the fact that shocks may have even larger effects over
time as is clearly the case with the results from the impulse response functions.

Amidst plenty choices for further studies, two stand out. It might be interesting to
evaluate the extent of  spillovers from the US to regional trading blocs in developing
and emerging market countries, and then to major emerging market countries
individually. Findings from these studies are likely to provide us with a fuller
understanding of  cross-country linkages around the world, and add evidence to the
debate on decoupling and spillovers around the world.
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West African Monetary Integration and Interstates Risk-Sharing

Sampawende J-A. Tapsoba16

Abstract

There are continuing efforts at the monetary integration and unionization in West Africa. Several

academics argue that a monetary union among West African states would be costly because of  the

magnitude of  asymmetric shocks. A common monetary policy is inappropriate and ineffective to

respond to divergent shocks. Therefore, the stability of  such a union is critically dependent on risk-

sharing mechanisms for achieving income insurance and consumption smoothing. A monetary union

is still optimal if  output stabilization mechanisms such as risk-sharing institutions, are in place to

cope with asymmetric shocks. This article estimates risk-sharing channels among West African states

from 1970 to 2004. It uses the definition of  national accounts to measure the fraction of  asymmetric

output shocks smoothed via net factors income, net transfers and net saving. We find that compared to

the OECD (Organization for Economic Cooperation and Development) estimates, the degree of

risk-sharing among West African countries is quite low. We also establish that net saving is the

significant and stable risk-sharing channel. A further analysis shows that only the contribution of

public saving is significant.

JEL Classification Codes: E2, E6, F3.
Keywords: Asymmetric shocks, Interstates Risk-sharing, West Africa.

In 2000, the ECOWAS (Economic Community of  Western African States) member
states declared their intention to accelerate the economic integration of  the region. They
decided to create a second monetary zone, the WAMZ (West African Monetary Zone) in
addition to the WAEMU (West African Economic and Monetary Union). At the final
stage, the WAMZ and the WAEMU will merge so as to have a single currency for all
ECOWAS states around 2020.17 The monetary union arrangement is perceived by West

16 Centre d'Études et de Recherches sur le Développement International (CERDI), Université d'Auvergne CNRS, 65
boulevard François Mitterrand, 63000 Clermont-Ferrand. Courriel : Sampawende_Jules.Tapsoba@u-clermont1.fr.
 The prospect of  a single currency for all West African states had been formalized in the ECOWAS treaty signed in
1975. The chapter IX of  the treaty is entitled “Establishment and Completion of  an Economic and Monetary Union”.
17 The theory of  optimum currency areas (OCA) compares the costs and the benefits of  entering or forming a
common currency area. The OCA theory can be considered as a tool for answering the question on “how to choose the
optimum exchange rate regime?”. The OCA theory outlines that the key requirement for suitable monetary unions is the
symmetry of  shocks, i.e., shocks that affect countries similarly. The similarity of  shocks offsets the costs induced by
the delegation of  the monetary policy and the exchange rate policy to a regional central bank, which has a regional
objective rather than a country-specific target.
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African policymakers as a possible way to get sound macroeconomic policies and
sustained economic growth for the entire region.

The suitability of  a monetary union among West African states was discussed by several
academics. A consensus has emerged suggesting that shocks affecting West African
states are mostly country-specific shocks i.e. asymmetric. According to the theory of
Optimal Currency Areas (OCA), the principal requirement for sharing a common
currency is the symmetry of  shocks (i.e. shocks affecting similarly countries).18 A
common monetary policy and a common exchange rate policy are inappropriate and
inefficient if  shocks experienced by member states are different.

Opposite to this main stream, there are some contributions in the literature of  monetary
unions proposing that the symmetry of  shocks is not the strict condition for sharing
a common monetary policy and a common currency (e.g. Asdrubali et al., 1996 and
Sorensen and Yosha, 1998). When asymmetric shocks are important, the stability of
monetary unions is critically dependent on mechanisms for achieving income insurance
and consumption smoothing. Especially during recessions, countries may be provided
with the incentive to leave the union if  mechanisms for smoothing consumption are
absent and supranational fiscal institutions cannot provide cross-country income
insurance through tax-transfers or grant allocations to such governments in need.
These conditions make the criterion of  symmetric shocks less necessary for the
formation and stability of  a monetary union. Therefore, a monetary union could be
optimal if  output stabilization mechanisms such as risk-sharing institutions are in
place to cope with asymmetric shocks. When risk-sharing mechanisms are perfect,
domestic consumption only depends on aggregate resources, regardless of  any
asymmetric shock (Obstfeld, 1994).

This article sheds lights on the risk-sharing channels among West African states from
1970 to 2004. We use the definition of  national accounts to measure the fraction of
asymmetric output shocks smoothed via net factors income, net transfers and net
saving. The contributions of  net factors income, net saving and net transfers respectively

18 The theory of  optimum currency areas (OCA) compares the costs and the benefits of  entering or forming a
common currency area. The OCA theory can be considered as a tool for answering the question on “how to choose
the optimum exchange rate regime?”. The OCA theory outlines that the key requirement for suitable monetary
unions is the symmetry of  shocks, i.e., shocks that affect countries similarly. The similarity of  shocks offsets the costs
induced by the delegation of  the monetary policy and the exchange rate policy to a regional central bank, which has a
regional objective rather than a country-specific target.
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indicate the degree of  risk-sharing achieved through regional factors markets, through
regional credit markets and regional fiscal transfer system. We find that compared to
the OECD (Organization for Economic Cooperation and Development) estimates,
the degree of  risk-sharing among West African countries is quite low. We also find that
net saving is the significant and stable risk-sharing channel. A further analysis shows
that only the contribution of  public saving is significant.

The rest of  the article is organized as follows. The second section presents the
background of  the study. Section 3 describes the methodology of  the decomposition
of  the cross-sectional variance of  the GDP growth. Section 4 presents and discusses
the empirical results. The last section concludes by providing some policy
recommendations.

BACKGROUND

West African Monetary Systems

The actual monetary systems in West Africa are the result of  choices made immediately
after political independence (see Table 1). Most of  the British colonies created their
own currency whereas the French colonies established the West African Monetary
Union (WAMU).

The WAMU comprises Benin, Burkina Faso, Guinea-Bissau, Côte d'Ivoire, Mali, Niger,
Senegal and Togo. Togo joined the WAMU in 1963, Mali left in 1962 and rejoined in
1984, Mauritania left in 2000 and Guinea Bissau integrated with the union in 1997.
The members of  the WAMU also signed a pegging treaty with France that guarantees
the unlimited convertibility of  their currency. In compensation, the central bank of
the union has to pool reserves at the union level - except sums which are necessary to
their current treasury and those relating to their transactions with IMF - and has to
deposit at least 50% of  these reserves in an account (compte d'opérations), held by
French treasury. In 1994 after the unique devaluation of  the union, the member states
expanded the monetary union agreement to an economic and monetary union, called
WAEMU (West African Economic and Monetary Union).

Since 1975, the WAEMU member states created with seven other West African states
(Cape Verde, the Gambia, Ghana, Guinea Conakry, Liberia, Nigeria and Sierra Leone)
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the Economic Community of  Western African States (ECOWAS). The ECOWAS
envisions the promotion of  the economic and political integration of  West African
states.

In 2000, ECOWAS countries decided to foster their monetary integration through the
creation of  a two track approach. The Accra summit launched a second monetary
zone, the WAMZ (West African Monetary Zone) in addition to the WAEMU. The
WAMZ include The Gambia, Ghana, Guinea Conakry, Nigeria and Sierra Leone. These
countries have scheduled the introduction of  a common currency in 2003. At the final
stage, the WAMZ and the WAEMU will merge so as to have a single currency for all
ECOWAS states. Due to difficulties to fulfill the convergence criteria, the introduction
of  the common currency in the zone was postponed in July 2005 and December 2009.
The new deadline is now on or before January 2015.

Is there a suitable West African monetary union?

Monetary union among West African states is not particularly strong. Countries in the
region specialise differently in one or two primary products. The specialization pattern
hinges on the geography of  the countries. For instance, Sahelian economies (Burkina
Faso, Mali and Niger) are essentially agrarian and subjected to frequent climatic shocks.
Senegal, Ghana and Côte d'Ivoire have a more diversified and developed industrial
structures. Benin and Togo form a third group where the import-export activity is
predominant. Finally, Nigeria is totally different from the rest of  ECOWAS by being
largely dependent on crude oil exports. Because of  differences in productions and
exports, West African countries are subject to important asymmetric shocks.

ECOWAS
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Empirically, there is evidence that West African states do not have sufficient symmetry
(Fielding and Shields, 2001, Bénassy-Quéré and Coupet, 2005 and Tsangarides and
Qureshi, 2006, Houssa, 2008). Fielding and Shields (2001) use the technique of  structural
vector auto-regressive (VAR) to analyze the correlation of  output shocks and the
correlation of  price shocks within the CFA monetary zone. They find that price shocks
are highly correlated whereas output shocks rarely co-moved. Houssa (2008) applies a
dynamic structural factor model which solves some limits of  the VAR methodology
and finds similar conclusions for West African countries. Using cluster analyses, Bénassy-
Quéré and Coupet (2005) and Tsangarides and Qureshi (2006) also find a significant
lack of  homogeneity among West African states. Overall, the assessment of  the
optimality of  monetary union among West African countries is negative.

However, a monetary union is still optimal if  member states are able to share output
risks. This was the focus of  Mundell in his seminal article “A Theory of  Optimal
Currency Areas” in 1961. In introducing the concept of  OCA, Mundell discussed the
role of  labour mobility as a stabilization mechanism in monetary union. If  a country
is able to share output risks with its partners in a monetary union, this regime could
solve other rigidities in the area. Risk-sharing mechanisms mitigate the negative effects
of  asymmetric shocks by smoothing domestic consumption. A risk-sharing
arrangement allows financial transfers from booming economies towards partners in
recession. For illustration, in a pooling group, a country experiencing a temporary
commodity boom can lend the extra revenue to partners in recession through budgetary
transfers or regional credit markets. When risk-sharing mechanisms are perfect, domestic
consumption only depends on aggregate resources, regardless of  any asymmetric shock.

LITERATURE REVIEW

Asdrubali et al. (1996) were the first to introduce the methodology of  the assessment
of  interstates risk-sharing. They show that in the case of  the United States of  America,
financial markets play a much larger role than the federal government transfers as
channels of  interstate risk sharing. They find that 39% of  shocks to GDP are smoothed
by capital markets, 13% by transfers from the federal government and 23% by credit
markets. The amount of  interstate risk-sharing not smoothed is only 25% of  shocks
to gross domestic product. Sorensen and Yosha (1998) extend the methodology of
Asdrubali et al. (1996) in order to analyze channels of  risk sharing among OECD and
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EMU (European Monetary Union) countries. They find that, for OECD as well as for
EMU countries, about 40 percent of  shocks to GDP are smoothed, with about half
the smoothing achieved through national government budget deficits and half  by
corporate saving. Finally, Marinheiro (2005) analyses the smoothing of  asymmetric
shocks to output for the euro area. He examines whether the private capital markets is
able to replace the government in providing output smoothing in the euro-area. Like
Sorensen and Yosha (1998), he finds no evidence of  large differences in the patterns
of  risk sharing for the OECD countries and euro-area countries.

The issue of  risk-sharing has not been adequately investigated for African countries.
To the best of  my knowledge, Yehoue (2005) is the only article on risk-sharing among
African states. He focuses on risk-sharing within the two monetary unions19 of  the
CFA zone and finds that the French aid and the contributions of  the central banks
play an important role in the stabilization of  domestic consumptions. The aim of  the
present paper is to contribute to fill this gap in the literature. I analyze here risk-
sharing channels of  West African states in the perspective of  the future monetary
union.

METHODOLOGY

The methodology applied in this study uses the definition of  national accounts to
decompose the cross-sectional variance of  output growth. The decomposition allows
for the estimation of  channels through which asymmetric shocks are pooled among a
group of  countries.

Risk-sharing channels

Risk-sharing mechanisms are formal or informal institutions that help consumption
smoothing by allowing “payments” from booming economies towards recession
countries. In national accounts, there are three major flows measuring such “payments”:
factor income, net transfers and net saving.

19 Monetary and Economic Community of  Central Africa (CEMAC) and the West African Economic and Monetary
Union (UEMOA)
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The first risk-sharing channel takes place in factor markets. Income earned from capital
invested abroad or income earned by citizens working abroad may contribute to
interstate risk-sharing. For example if  capital is mobile, citizens could smooth their
consumption by acquiring financial assets in partner countries. By the same token, in
the context of  labour mobility, residents in recession countries can temporary work in
booming partner countries and smooth their consumption. In national accounts, net
factor income is recorded as the sum of  net capital income and net labour income.
This corresponds to the discrepancy between Gross National Product (GNP) and
GDP.

The second channel is a “tax-transfer” system through net transfers. Interstate transfers
may participate in the stabilization of  asymmetric shocks if  they move from booming
countries towards the recession economies. In national accounts, the gap between
Disposable National Income (DNI) and GNP denotes net transfers.

The last channel is net saving. It represents the contribution of  international credit
markets in risk-sharing. Citizens, corporations and governments may adjust their savings
in response to shocks affecting their incomes by accumulating during expansion periods
and dis-saving during recession periods. This adjustment consequently copes with
both symmetric and asymmetric shocks. Particularly, if  asymmetric shocks are
important, countries would optimally choose to share risks and smooth their
consumption via saving. For example a booming country can lend on international or
regional credit markets its extra saving to a partner country in recession. In national
accounts, net saving is the difference between DNI and domestic consumption.
The next subsection describes the decomposition of  the cross-sectional variance of
GDP growth. It estimates the risk-sharing channels mentioned above.

Variance decomposition

The methodology of  the decomposition of  the cross-sectional variance of  GDP growth
was introduced by Asdrubali et al. (1996) and extended by Sorensen and Yosha (1998).
It assumes that shocks to output are exogenous from risk-sharing processes. From
output to consumption, the following chain equation can be defined:
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GDP denotes the Gross Domestic Product, GNP the Gross National Product, NI
the National Income, DNI the Disposable National Income and C the total
consumption. These aggregates are defined as follows:

GNP = GDP + Net factor income,

NI = GNP – Capital depreciation,

DNI = NI + Net transfers,

C = DNI – Net saving

At first glance, equation (1) provides insights into channels through which consumption
is stabilized by smoothing out GDP shocks. After an exogenous GDP shock,
stabilization is achieved through the adjustment of  net factors income if  GNP remains
unchanged. By the same token, if  GNP varies and NI remains constant after a shock,
then stabilization of  output shocks is achieved through the depreciation of  capital. If
NI varies and DNI remains constant after a shock, then stabilization of  output shocks
is achieved through the adjustment of  net transfers. Likewise, if  DNI varies whereas
consumption is constant, stabilization is obtained via the adjustment of  net saving.
Finally, shocks are not totally stabilized if  total consumption fluctuates.

A decomposition of  output growth can be obtained by taking the logarithms and the
first-differences of equation (1):
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From equation (2), the variance of  GDP growth is computed as follows:
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where Cov denotes the covariance defined by ����B���4� ����������
� �� 20. The
division of  both sides of  equation (3) by the variance of  GDP growth 

EF �

��
�
��� �

leads to the following result:

20 In order to compute the variance of  output growth from equation (2), I need to compute the difference between
E�F� 5�

��
�
��� �  and 5EF �
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�
��� � . First, I multiply and factorize both sides of  equation (2) by �

��
�
���  and
after then I compute the mathematical expectation of the result. Second, I compute the mathematical expectation of
equation (2) and multiply the outcome by EF
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The  ��04  are year-specific dummies and �

��04  denote the error terms. Intuitively, if  a

country experiences an exogenous drop in its GDP by 5% whereas its GNP falls only
by 3%, then net factor income contribute to stabilize 40% of  shocks. Therefore the
corresponding coefficient ��  estimated in the system (5) is 0.4. The coefficient ��

gives the proportion of  shocks that are not stabilized.

The system (5) is estimated with the method of  Generalized Least Squares (GLS) in
two-steps. The first step uses the clustering technique to correct the heteroskedasticity.
It also uses the procedure of  Cochrane-Orcutt to correct the potential autocorrelation
in the residuals. In doing so, we assume for each country that the error terms follow an
AR (1) process. The second step applies the OLS estimates. The OLS estimates are in
this case equivalent to the Seemingly Unrelated Regression (SUR) technique because
all equations in the system have the same covariate. Finally, we do not constraint the 

�

-coefficients. Therefore, the coefficients could be larger than 1 or negative.

The methodology of  variance decomposition was criticized in the literature (e.g. Mélitz
and Zùmer 1999, Bayoumi 1999). The methodology assumes that the GDP shocks
are exogenous vis-à-vis the risk-sharing processes. If  this statement does not hold,
there is a simultaneity bias and the OLS estimate of  structural coefficients of  the
system (5) is not robust. Mélitz and Zùmer 1999 use the technique of  instrumental
variables on the Asdrubali et al.'s (1996) dataset and conclude that results do not
significantly change. Furthermore, the methodology of  variance decomposition does
not address the issue of  differences in country sizes. It is difficult for small countries
in expansion to compensate large countries in recession. In this context, a risk-sharing
arrangement is unsustainable. The correction of  heteroskedasticity and the use of  per
capita data reduce this problem in estimates. In spite of  these drawbacks, the advantage
of  the methodology of  variance decomposition is the joint examination of  the
respective contribution of  factor markets, net transfers and credit markets in interstate
risk-sharing.

I obtained from the World Development Indicators 2006, annual data on GDP, GNP,
domestic consumption (C), gross national saving (S) and capital consumption as a
percentage of  GNP. We also use from the World Bank African Database 2005, annual
data on gross national private saving and gross national public saving. All data are
expressed in real terms i.e. in 2000 US dollars. When the real value is unavailable, we
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use the GDP in constant local currencies, the GDP in current U.S. Dollars and the
GDP in constant U.S. Dollars as conversion factors. Data are also measured in per
capita terms. When the per capita term is unavailable, we divide it by the midyear
population. The dataset covers the fifteen West African states from 1970 to 2004.
Because of  lack of  data, the dataset is an unbalanced panel21. The correction of
heteroskedasticity by country accounts for this limitation.

EMPIRICAL ANALYSIS

Results

We estimate the panel system (5) for West African countries. Results are reported in
Table 2. The coefficients and the standard errors are multiplied by 100 and rounded
off  so that we can compare our estimates to the related literature. We find that risk-
sharing achieved among West African states is low. In Table 2, the proportions of
unsmoothed asymmetric shocks are about 76% within the ECOWAS and the WAEMU.
Surprising the estimate is better among WAMZ countries. They only fail to share
about 67% of  asymmetric shocks. The estimated coefficients are robust at 1%. Our
results also suggest that risk-sharing through net factor income, capital depreciation
and net transfers are absent. Net factor income tends to destabilize output in the
ECOWAS and the WAMZ economies. Similarly, capital depreciation is not a smoothing
channel of  asymmetric shocks within the three zones. However, net transfers help to
significantly absorb about 29% of  asymmetric shocks within the WAMZ. Most
importantly, the significant and stable risk-sharing channel among West African
countries is net saving. It contributes to coping with 21% of  asymmetric shocks within
the three zone of  interest. This represents around 87.5 per cent (21/24) of  smoothed
shocks within ECOWAS and WAEMU and 63.6 per cent (21/33) within the WAMZ.

21 Countries in the sample are Benin (1970-2004), Burkina Faso (1970-2004), Cape Verde (1986-2004), Côte d'Ivoire
(1970-2004), The Gambia (1970-2004), Ghana (1970-2004), Guinea Conakry (1986-2004), Guinea Bissau (1970-2004),
Liberia (1970-2004), Mali (1970-2004), Mauritania (1970-2004), Niger (1970-2004), Nigeria (1970-2004), Senegal (1970-
2004), Sierra Leone (1970-2004), Togo (1970-2004).
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Table 2: Risk-sharing channels against asymmetric shocks in West Africa (1970-2004)
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These findings can be extended to all types of fluctuations both asymmetric and
symmetric shocks. Results remain unchanged when the system (5) is estimated without
year dummies. In Table 3 the fractions of unsmoothed shocks are still lar

ge (betw

een
68 and 80% of shocks) and net saving is still the significant smoothing channel (between
21% and 32% of shocks). The contributions of net factor income, capital depreciation
and net transfers are not statistically robust.
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Because our estimates clearly indicate that it is the key risk-sharing channel, we analyze
in depth the contribution of  net saving. From an income perspective, net saving is the
sum of  public saving and private saving. The regulations of  private saving and public
saving are different. Actions and rules on financial markets are effective for private
saving whereas fiscal rules are necessary for public saving. The comparison of  the
respective contributions of  private and public saving would then prioritize policy actions.
From the fourth equation of  the system (5), the contributions of  the public saving
and the private saving in risk-sharing are estimated through the following equations:
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Table 3: Output stabilization channels against all shocks in West Africa (1970-2004)
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22 A similar decomposition is proposed by Marinheiro (2005, p. 201) for public and private saving of
OECD countries, and by Sorensen and Yosha (1998, p. 234).

In summary, risk-sharing among West African countries is quite low. The small
smoothing observed is achieved via the channel of  net saving and mainly through the
adjustment of  public net saving.

Table 4: Risk-sharing channels in West Africa: public saving and private

saving (1970-2004)
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Discussion

In this section, we discuss the relevance of  West African risk-sharing estimated. We
compare our estimates to the literature on industrialised countries, discuss the reality
of  West African results and provide explanations for the contribution of  public sector
in risk-sharing.

First, we benchmark the significant empirical estimates in the literature in Table 5. For
the sake of  brevity, we compare our results to the Sorensen and Yosha's (1998) and
Marinheiro's (2005) findings on the OECD countries (see Sorensen and Yosha, 1998,
Table 1, Column 4, p. 226 and Marinheiro, 2005, Table 2, Column 1, p. 199). The
proportion of  asymmetric shocks that are unsmoothed among West African states
(76%) is relatively high. Sorensen and Yosha (1998) and Marinheiro (2005) estimate
smaller fractions for OECD states: between 59% (period 1981-90) and 65% (period
1970-99). These authors also find a sizeable contribution of  net saving among OECD
states: 40 per cent for the period 1981-90 and 50 per cent for the period 1970-99.
Finally, similar to our estimates, net factor income and net transfers are not significant
smoothing channels among OECD states. We then conclude that risk-sharing patterns
are not different from those observed among industrialised countries. Only the degree
and the contribution of  net saving are different.

Second, our estimates of  risk-sharing among West African countries are consistent
with the realities of  these economies. The low contribution of  net factor income is
due the lack of  labour and capital mobility in West Africa. Adjustment through factor
mobility is limited by inequality in economic sizes and development. Although
important, migration flows are mainly from small and poor states toward rich countries
and often create ethnic tensions in recipient countries. On institutional grounds, the
ECOWAS countries introduced in 2000 a community passport to ease mobility of
citizens. Section C of  Article 4 in the WAEMU treaty foresees the free mobility of
people, capital and liberal professionals. Further, interstate transfers are absent in the
region. For instance, the interstate fund created by the WAEMU members in February
1998 was designed for structural issues such as regional disparities instead of  coping
with temporary shocks (Guillaumont Jeanneney, 2004). It mainly finances investments
in regional infrastructures. The WAMZ project, envisaged the launch of  a stabilization
fund that will help member countries to face balance of  payments shocks (Asante and
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Masson 2001). Besides, the relatively low degree of  risk-sharing achieved via net saving
among West African countries corroborates the illiquidity and the weakness of  financial
integration in the region. For instance, there are no more than three stock markets in
the region: WAEMU stock exchange (Bourse Régionale des Valeurs Mobilières), Ghana
stock exchange and Nigeria stock exchange.

Third, the difference between the contributions of  private sector and public sector is
related to a wider factor specific to African countries. Private sectors in these countries
have difficulties to obtain formal credit on domestic, regional or international markets.
Moral hazard, repudiation risk and the lack of  collaterals reduce the likelihood for
citizens and corporations to obtain a bank credit (e.g. Christensen, 2004 and Sacerdoti,
2005). Conversely, fiscal authorities have more facility to benefit from domestic or
international credits in the case of  negative asymmetric shocks or to lend its surplus
on domestic or international credit markets after a positive asymmetric shock.

Table 5: Benchmark with literature
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CONCLUSION

Achieving a monetary union is an official goal of  the ECOWAS treaty. In 2000, the
leaders of  the region declared their intention to work for a second monetary zone
(WAMZ) that will merge with the actual monetary union WAEMU. Several authors
have shown that the principal requirement for sharing common currency and common
monetary policy (i.e. the symmetry of  shocks) is not particularly strong among West
African countries. Sharing a common monetary policy would be inefficient and costly
for West African countries. However, their approach is limited since a monetary union
could be optimal if  output stabilization arrangements such as risk-sharing institutions
are in place to cope with asymmetric shocks. Risk-sharing mechanisms aim at the
smoothing of  domestic consumption by allowing “payments” from booming
economies towards partners in recession. In this article, I analyze risk-sharing channels
among West African states. I used the definition of  national accounts to decompose
the cross-sectional variance of  GDP growth. I am able to estimate the fraction of
output growth smoothed through net factor income (factors market), net transfers
(tax-transfer system) and net saving (credit market).

These analyses indicate that compared to OECD countries the degree of  risk-sharing
achieved among West African countries is quite low. The significant and stable risk-
sharing channel is net saving. A detailed investigation shows that smoothing via net
saving is a public sector contribution. These findings suggest that a monetary union
among West African states would be less costly if  countries first develop regional
credit markets or facilitate access to international credit market. Since public saving
has an important contribution in interstate output stabilization, national fiscal authorities
might support this agenda by being important actors on regional credits markets. For
example, governments can issue short-term bonds on regional credit markets in the
event of  negative asymmetric shocks or acquire financial assets when the shocks are
positive. They could also create incentives to access international credit markets. Further,
West African countries must care about factor mobility and the design of  compensation
funds so as to alleviate the negative effects of  asymmetric shocks and reinforce the
contribution of  regional credit markets.

The conclusion of  this article is as follows. Future West African monetary union can
partly stabilize asymmetric shocks by developing regional credit with an active
participation of  national fiscal authorities.
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Fiscal Deficit and the External Sector Performance of  Sierra Leone:

A Simulation Approach

Robert D. Korsu (Ph.D)23

Abstract

This paper investigates the effects of  fiscal deficit on the external sector of  Sierra Leone. The study

utilized aggregate annual data from 1971 to 2005. Equations for money supply, price level, real

exchange rate and the overall balance of  payments were estimated simultaneously, using Three Stage

Least Squares (3SLS). Counterfactual policy simulation was then performed. The result shows that

fiscal restraint improves the external sector of  Sierra Leone by reducing money supply and the price

level. The result  also points to the  need for a sustained reduction in the budget deficit of  Sierra Leone

as this helps in achieving  monetary restraint and low price level, which has real exchange rate

depreciation and improvement in the balance of  payments as ultimate external sector benefits. This

requires sound fiscal policy from the point of  view of  both revenue generation and expenditure.

JEL Classification Codes: E62, F41, F47.
Keywords: Fiscal Deficit, Real Exchange Rate, Balance of  Payments, Simulation.

Economic growth, low and stable price level and healthy external sector are key
macroeconomic policy objectives of  every economy. The importance of  the external
sector lies in the fact that every nation engages in trade and payments and the external
sector performance measures the performance of  an economy with respect to the rest
of  the world. In the light of  this, the International Monetary Fund (IMF) gives both
financial assistance and policy advice to countries that have experienced chronic balance
of  payments problem.

The real exchange rate, a measure of  the competitiveness of  an economy in international
trade, depreciated in most developed economies at least in the last two decades, but
appreciation of  the real exchange rate was the common case in the developing

23  The author is a lecturer at the Department of  Economics, Fourah Bay College, University of  Sierra Leone Email:
rdkorsu@yahoo.co.uk
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economies. Hence, overvaluation of  the real exchange rates of  most developing
countries, especially in sub-Sahara Africa, was the case in the 1980s and 1990s. This
contributed to their poor performance on the balance of  payments (Ghura and
Grennes, 1993).

In Sierra Leone, the fiscal balance, trade balance and current account have been in
deficit since the early 1970s. Moreover, net-foreign-assets which was positive over the
period 1970-1975 was negative in all the years from 1976 to 2005. Furthermore, while
the nominal exchange rate depreciated continuously from the early 1980s through the
2000s the real exchange rate appreciated continuously in the first half  of  the 1980s
and was fluctuating between the second half  of  the 1980s and the end of  the 1990s. It
depreciated continuously over the period 2000 and 2005, a period of  high budget
deficit as a ratio of  GDP but lower growth of  money supply in comparison with the
1980s through the 1990s.

The interesting questions that therefore arise from these observations in Sierra Leone
are: (i) Given the existence of  both fiscal deficit and poor external sector performance
as measured by real exchange rate depreciation, the trade balance, current account and
net foreign reserves over two decades and the concern for external sector development,
does fiscal deficit play a role in the external sector development of  Sierra Leone? (ii) If
fiscal deficit plays a role in the external sector development of  Sierra Leone, what is
the channel of  transmission of  fiscal deficit to the external sector of  Sierra Leone?
These questions are important to policy makers to the extent that their answers can
help in providing solutions to the poor external sector performance of  Sierra Leone.

The objective of  this paper is therefore to investigate the effects of  fiscal deficit on
the external sector of  Sierra Leone. The rest of  the paper is organized as follows.
Section 2 is a review of  the literature on fiscal deficit and the external sector
performance. In section 3, the empirical models are specified. Section 4 presents the
empirical results and section 5 deals with conclusion and policy recommendation.

LITERATURE REVIEW

The theoretical literature on the effects of  budget deficit on the external sector is
mixed. The theory can be traced back to the Mundell-Fleming model (Fleming; 1962
and Mundell; 1963). The Mundell-Fleming model, which is an open-economy version
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of  the IS-LM model, posits that an increase in budget deficit increases consumer
spending as it increases disposable income and hence, financial wealth. This increases
import since expenditure increases on not only domestically produced goods but also
on imported goods. However, an increase in the demand for import depreciates the
exchange rate since it increases the demand for foreign currency. The depreciation of
the exchange rate increases export. Since both import and export increase, the net
effect on the trade balance is ambiguous.

According to the Keynesian absorption theory, an increase in budget deficit increases
domestic absorption and import increases. Thus, the current account goes into deficit,
from an initial equilibrium position. This is in contrast to the prediction of  the Mundell-
Fleming model, which predicts inconclusive effect.

According to the Recardian Equivalence hypothesis, (Barro; 1989), shifts between
taxes and budget deficits have no effect on real interest rate, investment and hence the
current account. Thus, there is no link between budget deficit and external sector
performance. The Ricardian equivalence considers consumers to be forward looking.
They therefore save any increase in expenditure made by the government so that they
pay their expected future taxes when government eventually taxes them. This implies
that deficit and taxes are equivalent in their effect on consumption, investment and
hence current account. Thus, the Ricardian equivalence implies that fiscal deficit has
no effect on the external sector.

 The empirical studies came to light when the United States experienced both trade
deficit and budget deficit in the 1980s.The evidence has focused mostly on fiscal deficit
and the trade balance or the current account. The methodology used includes the
estimation of  single equation using the Ordinary Least Squares (OLS), Two Stage
Least Squares (2SLS), Vector Autoregression (VAR), Cointegration Technique,
Macroeconometric Modelling Approach and Granger Causality test.

Evidence on the relationship between fiscal deficit and external sector is split. For
example, Piersanti (2000) used the Granger-Sims causality technique to investigate the
link between the current account deficits and budget deficits for seventeen OECD
countries over the period 1970-1997. His study reveals that external sector performance
is negatively correlated with budget deficits. Studies such as Volker (1984), Zaidi (1985),
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Laney (1986), Bundt and Solocha (1988), Abell (1990), Kearney and Monadjemi (1990),
Arora and Dua (1993), Kasa (1994), Fapojuwo and Ogiogo (1995), Al-Khedair (1996)
and Islam (1998) fall under this category. Khalid and Guan (1999) found that in the
sample of  developed countries in their study, using data from 1950 to 1994, there is no
relationship between fiscal deficit and external sector performance, as measured by
the current account deficit. Studies such as Zaidi (1985), in the case of  Brazil, Evans
(1988), and Bachman (1992) found similar result.

Though the evidence is mixed, there is more support for the negative effect of  fiscal
deficit on the external sector (Saleh, 2003). This implies there is more evidence in
favour of  the twin-deficit problem than against it.

While early studies on the effects of  budget deficit on external sector performance
used partial equilibrium approach- that is, the single equation technique ( for example,
Eisner 1986), most studies have now focused on a macroeconomic framework since it
captures both direct and indirect effects. Studies under this category include Mansur
(1989) for Philippines, Egwaikhide (1995) for Nigeria, Tchokote (2005) for Cameroon,
Soludo (1997) for Nigeria, Olopoenia (1991) for Nigeria and Bartoli (1989) for ten
Latin American countries. However, though these studies examine the effects from
the point of  view of  many equations, none of  the studies captured the fiscal effects by
considering the real exchange rate and the overall balance of  payments.

The paper contributes to the empirical literature on the external sector effects of
fiscal deficit by jointly considering the following issues:

•   Previous literature concentrates on the trade balance and the current account as
measures of  the external sector performance. This treatment ignores the effect of
budget deficit on the real exchange rate, which is the traditional measure of  the
competitiveness of  an economy to international trade and the means of  transmitting
fiscal deficit to the trade balance and current account of  an economy. Thus, an
important channel of  transmission of  budget deficit to the external sector is left
out in the literature.

•   The possible effect of  budget deficit on the overall balance of  payments as a result
of  higher price level, which works through reduction in money demand, has also
been neglected in the literature. This is taken into consideration in this paper.
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•    The use of  simulation technique, which captures the dynamic effect of  fiscal deficit
and takes into consideration both the direct and indirect effects of  fiscal deficit, is
underscored in this paper. This is not observable in equations which incorporate
fiscal deficit variable explicitly as a regressor in an external sector equation.

Despite the huge literature on the effects of  fiscal deficit on the external sector
performance of  both developed and developing countries, the author is not aware of
any work in the case of  Sierra Leone.

EMPIRICAL MODELS

The Transmission of  Fiscal Deficit to the External Sector

 Fiscal deficit affects the external sector through its impact on the monetary sector.
The effect of  fiscal deficit on the supply of  money is direct. An increase in fiscal
deficit increases the supply of  money when the deficit is financed by means of
seigniorage. Increase in money supply increases the price level, which in turn appreciates
the real exchange rate and deteriorates the balance of  payments.  Thus, the effect of
fiscal deficit on the real exchange rate and the overall balance of  payments are indirect
while the effect on money supply is direct as long as the deficit is financed by means
of  seigniorage. This implies that investigating the effect of  fiscal deficit on the external
sector requires a methodology that looks at these indirect effects, which do not require
an explicit introduction of  fiscal deficit into external sector equations. Hence, a money
supply equation, a price equation, a real exchange rate equation and an overall balance
of  payments equation are specified and estimated for Sierra Leone. The basis of  this
is that for more than three decades Sierra Leone has relied more on seigniorage for
deficit financing.   The total effect of  fiscal deficit on external sector indicators would
therefore require simulation techniques once the various equations are estimated. For
one thing, the dynamic effects of  the deficit can be obtained. This approach is
undertaken in this paper. Figure 1 shows the transmission of  fiscal deficit to the external
sector.
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Figure 1: Flow Chart of the External Sector Effects of Fiscal Deficit
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In Sierra Leone, fiscal deficit has been the case since the early 1970s, money supply
growth and high inflation has also been common cases in the same period, the real
exchange appreciated in most of  the periods since 1970 and net foreign asset was
negative most of  the time in the same period. In determining the effects of  fiscal
deficit on the external sector of  Sierra Leone, we therefore specify a money supply
equation which explicitly has fiscal deficit as a regressor (following the Credit Counterpart
model of  money supply), a price equation which accounts for the effect of  money
supply on the price level and a real exchange rate model and a foreign reserve equation.
Both the real exchange rate equation and the foreign reserve equation incorporate the
role of  the price level in determining the real exchange rate and foreign reserves
respectively. While the effect of  fiscal deficit on money supply is expected to be direct,
its effects on the price level, the real exchange rate and foreign reserves are indirect as
it is expected to work by increasing the money supply and then the price level.

Specification of the Models

The Money Supply Equation

The money supply equation is based on the Credit Counterpart Approach to money
supply determination as it explicitly recognizes the role of  fiscal deficits in money
supply determination. The fundamental equation of  the model is:

Ms =  BDEF + NET- GD
p
 + L

p
       (1)

Equation (1) is the fundamental equation of  the credit counterpart approach to money
supply determination. Though it remains an identity it provides a framework for
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analyzing the dynamics of  money supply. It reveals that money supply growth depends
on fiscal deficit (BDEF), net external transactions of  the government (NET), domestic
debt management policy of  the government ( GD

p
) and change in bank lending to

the private sector ( L
p
).

To the extent that the domestic financial sector of  Sierra Leone is not developed,
government debt to the private sector is not relevant in the money supply determination.
Hence, it is left out in the empirical model. The empirical equation that is postulated
to explain money supply (Ms) behaviour in Sierra Leone is therefore given as:

LnMs = f  (LnBDEF, LnFR , LnLp)                                                                    (2)
                        +           -           +

The signs below the variables on the right hand side of  equation (2) are the effects of
the variables on money supply.

Where, FR is foreign reserve and the other variables are defined as earlier. According
to equation (2), an increase in budget deficit is expected to increase the money supply;
an increase in foreign reserve (FR) implies a reduction in net foreign assets. Hence, the
supply of  money reduces. An increase in bank lending to the private sector increases
the money supply.

Price Equation

The theoretical framework for modeling the price level is a simple model in which the
price level is a weighted average of  the price of  tradable goods and non-tradable
goods. The price of  non-tradable goods depends on money market behaviour and the
price of  tradable goods depends on the exchange rate. This model has been applied in
modeling the price level in other African countries, (for example, Ubide (1997) for
Mozambique, Rutasitara (2004) for Tanzania and Bawumia (2002) for Ghana. Moreover,
Sierra Leone relies heavily on imports for its capital and intermediate goods as well as
the staple food. Hence, increase in the price of  import, which is a component of
tradable goods, is important in price formation.

Under the above consideration, the structural form of  the price equation is obtained
as a function of  domestic money supply (Ms), income (y), nominal exchange rate (e)
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and interest rate (i). That is:
p = f (Ms, y, e, i)        (3)

In order to account for inertia effect, previous price level is introduced as a regressor.

In linear form, the price equation is therefore given as follows:

6 1 5 = ; > 1 5
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The Real Exchange Rate Model

The estimated real exchange rate model is based on Edwards (1989). According to this
model, the real exchange rate is determined by the following equation:
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Where RER is real exchange rate, TOT is terms of  trade (TOT), GCN is government
consumption as a ratio of  GDP, CAPCON is control on capital flows, EXCHCON is
exchange and trade controls, TECPRO is technological progress, (I/GDP) is capital
accumulation as a ratio of  GDP, e is nominal exchange rate, (Z-Z*) is inconsistent
macroeconomic policy and U3 is an error term assumed to be identically and
independently normally distributed.

A problem faced in the estimation of  equation (5) is the determination of  the
components of  inconsistent macroeconomic policy (Z-Z*). Excess supply of  domestic
credit (EXCRE) measured as the rate of  growth of  domestic credit minus lagged rate
of  growth of  real GDP is used by Edwards to represent inconsistent monetary policy24

while the ratio of  fiscal deficit (FD) to high powered money (H) is used as a measure
of  inconsistent fiscal policy.

24 This measure of  excess domestic credit assumes that the demand for domestic credit is unitary elastic with respect
to income (Edwards 1989).

    (5)

Journal of Economic and Monetary IntegrationVol. 9    No.1Vol. 9    No.1

58



25   The Ricardo-Balassa thesis states that improvement in technology, which is taken as increase in output, emanates
from productivity growth in the tradable goods sector and this appreciates the equilibrium real exchange rate. Given
that the variables that affect the equilibrium real exchange rate theoretically affect the actual real exchange rate, this
variable is included in the short run real exchange rate model.

Many studies on developing countries have used only excess domestic credit in their
real exchange rate models to account for inconsistent macroeconomic policies on the
basis that fiscal deficits are mostly financed by seigniorage revenue (domestic credit
creation) in most developing countries. This serves to control for possible
multicolliearity between inconsistent fiscal policy and monetary policy variables, given
that fiscal deficits are often financed by domestic credit expansion. However, the inclusion
of  inconsistent monetary policy variables to captures inconsistent macroeconomic policies
in the real exchange rate model is justified in the literature (pioneered by Edwards, 1989)
on the grounds that such policies lead to higher inflation, thus appreciating the real
exchange rate. Though this treatment assumes that the channel via which inconsistent
macroeconomic policies affects the real exchange rate is through its impact on the price
level, excess domestic credit rather than the price level is used in previous real exchange
rate models. This leaves out the indirect effect of  monetary policy (through inflation) on
the real exchange rate. To capture this indirect effect, it is therefore necessary to explicitly
introduce the price level into the real exchange rate model.

Proxies are used for most of  the variables in equation (5) because data is not available
for them. In the case of  technological progress, growth of  real gross domestic product
(Yg) has been used in most studies at least to test the Ricardo-Balassa effect25. This
proxy is adopted here in order to test the Ricardo-Balassa effect. This has been tested
in most empirical works that estimate the dynamics of  the real exchange rate. To the
extent that it is difficult to find a proxy for government expenditure on non-tradable
goods, total government expenditure as a ratio of  GDP is used. Control on capital
flow (CAPCON) is represented by capital flow (CAPFLO), which is calculated as net
change in reserve minus trade balance (scaled by GDP). EXCHCON is represented
by the closeness of  the economy to international trade (CLOSE). The index of  closeness
is GDP divided by the sum of  exports and imports. Hence, the empirical model
explaining the dynamics of  the real exchange rate is given as follows:
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Where P is the price level,

 

Yg is growth of real output, and the other variables are
defined as earlier.

The real effective exchange rate (REER) is used to estimate the real exchange rate
because it is weighted by the trade shares of exporting partners (thus controlling for
third country effect). Moreover, most studies that have estimated real exchange rate
models have used the notion of real effective (multilateral) rather than real bilateral
exchange rate. The real effective exchange rate is computed as follows:
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Where:
REER = real effective exchange rate
 i = major export partner of Sierra Leone

.

 Four major export partners are considered.
     (Belgium, Germany, U.K and U.S with trade weight calculated to be 0.7,0.15, 0.1
      and 0.05 respectively)26.
 Si = the weight of country i in the total export of  Sier

r

a Leone

.

The Balance of Payments Equation

Sierra Leone has been having budget deficit since the early 1970s, and it has mostly
been financed by government borrowing from the banking sector. The result of this
is monetary expansion, which has inflation as a consequence. This increases
disequilibrium in the money market, with balance of payments deterioration as a
consequence. Hence, the balance of payments is specified on the framework of the
monetary approach to the balance of payments (MABP).

26 These weights were calculated from World Fact Book , using the period 1980 to 2005.

(7)
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The MABP argues that disequilibrium in the balance of payments is a monetary
phenomenon and not a real phenomenon. That is, balance of payments disequilibrium
emanates from disequilibrium in the money market. This means that balance of
payments disequilibrium is the result of divergence between growth of money demand
and growth of domestic credit. It also stresses that the domestic component of money
supply is related one-for-one in opposite direction with the balance of payments.
Moreover, increase in factors that increase the demand for money improves the balance
of  payments, while increase in factors that decrease the demand for money deteriorates
the balance of payments. In Sierra Leone, high inflation rate has been common in the
last three and a half decade. This coexists with widespread parallel market for foreign
exchange, thereby making the price level and nominal exchange rate important factors
in the demand for money. By noting that the demand for money is affected traditionally
by income (Y) and interest rate (i) and the fact that the price level (P) and the nominal
exchange rate (e) do respectively affect the demand for money in a high inflationary
economy with increased dollarisation and wide spread parallel market for foreign
exchange, change in foreign reserve (FR) is given as:
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Where, DC is domestic credit. Equation (8) is the fundamental equation of the Monetary
Approach to the Balance of Payments. The expression f(Y,i, P, e) captures the demand
for money. The balance of payments function is therefore given as follows:
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Data and Econometric Issues

Data for the study is obtained from the IFS CD-ROM 2007 for the period 1971 to
2005. All variables, with the exception of capital flow were transformed into natural
logarithm. This enables us to interpret coefficients as elasticities. Appendix Table 1
shows the data sources and description.

The four equations belong to a system of simultaneous equations in the sense that a
left hand side variable is a right hand side variable in another equation. Moreover, no
equation has variables which are only right hand side variables, which leads to a recursive
system. The application of the Ordinary Least Squares (OLS) therefore leads to biased



and inconsistent estimates of  the coefficients. This leads to misleading inferences.
When a system of  equation is under identified, it is not possible to obtain the structural
parameters by any of  the simultaneous equation estimation techniques. Thus, no
Econometric Software can obtain the structural parameters but when it is exactly
identified the Two Stage Least Squares (2SLS) is recommended for estimation and in
the case of  over identification, the Three Stage Least Squares (3SLS) is recommended
(Iyoha, 2004). However, the Three Stage Least Squares (3SLS) unlike the Two Stage
Least Squares (2SLS) corrects for potential cross-equation serial correlation. Moreover,
unlike the 2SLS, the 3SLS estimates all the equations as a system rather than one by
one.  On this note, the Three Stage Least Squares estimator was used to estimate the
system of  equations. All the exogenous variables were used as instruments.

When there are direct and indirect effects of  a variable in a system of  simultaneous
equation, it is unreliable to use the coefficients to obtain the effect of  a variable on any
of  the endogenous variables as these direct and indirect effects may cancel each other.
In such a case, simulation is the appropriate technique of  analysis. This method is
adopted here. When simulation (and forecasting) is the tool of  analysis following the
estimation of  a system, the emphasis is always on the ability of  the model to simulate
values that are close to the historical data but not the conventional t-statistics or R2
values, which are essential in building a structural model of  an economy.27 This study
adopts this technique. However, we maintained some degree of  parsimony in estimating
the model by deleting variables with t-statistics less than 1.5.  Moreover, other
macroeconometric models have been estimated whereby t-statistics which are lower
than this value are maintained in the model (for example, Iyoha, 2004, Ekpo et al,
2003, and Olofin 1985).

EMPIRICAL RESULTS

System Results and Interpretation

Table 1 presents the results of  the estimated system. The money supply equation
shows that budget deficit and loan to the private sector have positive effects on the
money supply of  Sierra Leone while foreign reserve has negative effect on money

27 This is emphasised in Pindyck and Rubinfeld, (1998).
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supply. This result is consistent with the prediction of the credit counterpart approach
to money supply determination. Money supply is inelastic with respect to all the variables
with loan to the private sector having the highest elasticity.

Table 1: Result of the Estimated System
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The price equation shows that money supply, nominal exchange rate and previous
year's price level have positive effects on the price level of  Sierra Leone, while real
income has a negative effect.

The real exchange rate model shows that nominal exchange rate and capital flow have
positive effects on the real exchange rate of  Sierra Leone while the price level, closeness
of  the economy to international trade and government expenditure have negative
effects on the real exchange rate.

The overall balance of  payments equation shows that nominal exchange rate and real
income have positive effects on the balance of  payments while the price level and
interest rate have negative effects. The negative effect of  interest rate on the overall
balance of  payments implies that the effect of  interest rate on the balance of  payments
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of  Sierra Leone is not through the Mundel-Fleming prediction28 but through the money-
market effect. That is, an increase in interest rate reduces the demand for money and
excess money supply increases. Hence, the balance of payments deteriorates. The
elasticity of exchange rate is unity, implying that a 1% increase in the nominal exchange
rate increases foreign reserve by 1%. While the overall balance of payments is elastic
with respect to income, it is inelastic with respect to interest rate and the price level.

Historical Simulation

The R2 is a measure of the robustness of a model in a single equation (OLS) context.
In the case of simultaneous equation modeling, the   counterpart of  this is historical
simulation. It is an examination of how close the actual series for the endogenous
variables are to the simulated values.  The actual and simulated values of the four
endogenous variables are shown in Figure 2. The Figure shows that for all the
endogenous variables, the actual and simulated values are very close and the turning
points of the actual series are well tracked by the simulated series. This shows that the
model is a good predictor of the historical behaviour of the endogenous variables.
This is also informed by the strong correlation coefficient between the actual and
simulated series of each of the endogenous variables. Table 2 shows the correlation
coefficients between the actual and simulated series of the four endogenous variables.

Figure 2: Actual and Simulated Series of the Endogenous Variables
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28 According to the Mundell-Fleming model, an increase in interest rate increases capital inflow and the balance of
payments improves via improvement in the capital account.

R. D. Korsu

Journal of Economic and Monetary IntegrationVol. 9    No.1R. D. Korsu

65


