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Abstract. The study adopts the inter-temporal model of Rodríguez (1989) and Edward (1989) extended in
Elbadawi and Soto (1997) to empirically examine the effect of public expenditure and trade openness on the
real exchange rate using Cameroon data from 1977 to 2010. After exploring some issues on exchange rate
and reviewing the relevant literature, the study employs residual based-cointegration technique. All the
variables were stationary at level form or first differences. Public spending significantly appreciates the real
exchange likewise the trade openness variable in the longrun. The results of the study suggests that
appreciation of real exchange rate could be prevented by contracting public spending or adopting restrictive
trade measures especially in the long run.
Keywords: RER, trade policy, public spending, fundamental approach, Cameroon.

115

1

Introduction

Issues related to exchange rate management are amongst the important concerns of the current debate
on economic reform of most countries. Exchange rate plays a crucial role in the stabilisation and
adjustment programs (Rodríguez, 1989; Servers and Solimano, 1992). Exchange rate reform was given
a special attention in the adjustment program which was adopted after the economic crisis of the late
1980s (Elbadawi and Soto, 1997). Like is the case with Cameroon, most of the Sub Saharian African
(SSA) countries produce and export primary products which need to be competitive in the world
market (Aron, Elbadawi and Khan, 1997). This makes exchange rate an important policy instrument.
Real exchange rate (RER) is an expression of the total macroeconomic environment and is equally a
major influence of international competitiveness. It is an important relative price signalling
intersectoral growth in the long-run. The level of the real exchange rate (relative to an equilibrium real
exchange rate level) and its stability greatly influence the volume of exports and private investment
(Servers and Solimano, 1992).
As is the case with other members of the Franc Zone (FZ), the exchange rate is exogenous to
Cameroon and does not constitute a policy instrument in the country. The nominal exchange rate
(NER) of CFA franc was institutionally pegged to French Franc and through the French Franc to
EURO since member countries do not have the opportunity to unilaterally change the nominal
exchange rate as a policy option without the permission of France plus consensus among them. It is
thus imperative to provide other macroeconomic variables that a country like Cameroon with
restricted decision on its nominal exchange rate can manipulate to influence its real exchange rate. In
order to make any adjustment on the exchange rate, policy makers need to be informed about the
probable tendency of the equilibrium exchange rate and by how much it has changed. Real exchange
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rate equilibrium itself says nothing about under-or over-valuation of the domestic currency.
To determine at any period whether real exchange rate (RER) is undervalued or overvalued, or at
equilibrium, and to maintain a target RER is therefore among the preoccupations of policy makers. To
do this, there is need to specify the equilibrium RER model in view of inferring, particularly, the
effect(s) of public spending and trade policy. The main determinants of real exchange rate noted in a
number of studies1include the terms of trade, trade openness of the economy, capital flows, per capita
real GDP growth relative to other countries andforeign borrowing.
Importantly, trade policy measures the extent to which an economy is opened through trade liberalization.
Trade policy includes the use of exchange controls, tariffs, quotas and import licenses. Liberal trade
measures have to do with reduction of tariffs and licenses on tradables which lower its relative price,
increase the volume of trade thereby inducing a real exchange rate appreciation (Aron et al., 1997).
Trade restrictive policies cause real exchange rate appreciation through their impact on the price of
non tradables (Edwards, 1989; Elbadawi and Soto, 1997).
Another crucial real exchange rate determining factor that has attracted the attention of many
researchers is public expenditure. To Elbadawi and Soto (1997), Baye and Khan (2002) and others,
public sector consumption increases aggregate demand in the economy and its impact on real
exchange rate depend on both the level and distribution of the expenditure between tradable and nontradable goods. Increase in demand arising from public spending always raises relative prices of nontradable leading to real exchange rate appreciation. Edwards (1989) tested and confirmed this result
for a set of 12 developing countries.
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In spite of the role played by real exchange rate in shaping country-wide policies, little quantitative
work has been carried out to thoroughly examine the influence of some key macroeconomic variables
on real exchange rate in Cameroon. Amin and Awung (1997) evaluated the determinants of real
exchange rate, simulated the path of the equilibrium real exchange rate and evaluated the degree of its
misalignment. Using the cointegration methodology, they found that the explanatory variables have
only a short-run impact on the real exchange rate. They failed to explicitly identify the path of the
equilibrium real exchange rate. Elbadawi and Soto (1997) and Baye and Khan (2002) used the
fundamental approach in the determination of equilibrium RER but did not take into account the effect
of financial development and FDI on the RER determination. In addition, these studies neglected to
conduct a causality test between RER and economic growth in Cameroon.
With these lapses in literature, one is pushed to ask the following question: what is the nature of the
relationship between government spending, trade policy and real exchange rate in Cameroon? The
choice of these variables is motivated by the fact that Cameroon is a mixed economy with government
practically intervening in almost all the sectors. The economy is equally very opened to the rest of the
world most especially through external trade. It is therefore of interest to augment the existing
knowledge in this field with the possible nexus between these variables and real exchange rate.
The objective of this study is therefore to examine the determinants of real exchange rate in
Cameroon. Specifically, to verify the link between public expenditure, trade policy and real exchange
rate using Cameroon’s time series data
Two research hypotheses are prominent from the forgoing objective, assuming other things constant.
•

Government spending tends to appreciate the real exchange rate of domestic currency.

•

Trade openness has the tendency of appreciating the real exchange rate in Cameroon.

1

Edwards (1989),Ghura and Grennes (1994), Aron et al (1997), Elbadawi and Soto (1997) among others.
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Having introduced the paper in Section 1, the rest of the study is arranged in the following order:
Section 2 focuses on theoretical and empirical literature whereas Section 4 describes data and
econometric techniques used in investigating short- and long-run relationships between the variables;
Section 5 presents and discusses the economic results, meanwhile Sections 6 concludes the paper.

2

Theoretical and empirical literature review

Theoretical review
Equilibrium exchange rate evolves following a trajectory determined by fundamental modifications.
Long-run real exchange rate in the Edwards model depends exclusively on real variables. In the works
of Ghura and Grennes (1994), Aron et al. (1997), Elbadawi and Soto (1997) taken as a whole, real
exchange rate determinants are mainly the terms of trade, the degree of openness of the economy, and
capital flows, Foreign exchange reserves, and Per capita real GDP growth relative to other countries.
Trade liberalisation or the openness of the economy is characterised by a reduction or elimination of
export taxes and import tariffs, and hence leads to an increase in the volume of trade. The import tariffs
and export taxes account for only explicit commercial policy but implicit commercial policy has also
been important. This includes the use of exchange controls, quotas and import licenses. Increasing
trade liberalisation is expected to depreciate the real exchange rate (Aron et al., 1997). Foreign
exchange reserve is expected by the theoretical model to have a positive impact on the real exchange
rate, consistent with its role as a relatively liquid indicator of the stock of national wealth.
Edwards (1989) finds that an increase in public expenditure induces a real exchange rate appreciation
for a set of 12 developing countries. Given that government often spends more on non-tradable than
tradable goods, public spending often appreciate the RER as the relative prices of non-tradables will
likely increase. Public expenditure increases aggregate demand in the economy and its impact on real
exchange rate does not only depend on its level but also on its distribution between tradable and nontradable goods. Increase in government consumption of non-tradable goods would induce an increase
in demand which raise the price of non-tradable goods relative to those of tradable and hence result to
a real exchange rate appreciation (Baye and Khan, 2002).
Many approaches are proposed in the literature for measuring the equilibrium real exchange rate
(ERER). This includes the PPP approach, the elasticities approach, the DLR (Devarajan, Lewis and
Robinson, 1993) approach based on an extension of the Salter-Swan model, and the fundamental
approaches. The purchasing power parity (PPP) concept associates the ERER with the value of the real
exchange rate in a period of external balance (known as the base year), adjusted for inter-country
differences in inflation rates. Williamson (1994) considered the PPP concept inadequate and
misleading due to difficulty in identifying the base year when the current account would be in
equilibrium and also the fact that the ERER is a constant under the approach and does not change.
The elasticity approach estimates the equilibrium real exchange rate that will equilibrate the balance of
trade. Here the ERER is defined as the rate for which the market is in equilibrium or at an acceptable
or sustainable level of disequilibrium. There are a number of difficulties with this approach. The first
difficulty is that of the subjective way in which the sustainable level is determined and another
difficulty is the determination of import and export elasticities, since imports and exports are
aggregates of many different products with very different price elasticities.
The DLR approach divides the economy into three goods: exports, imports and domestic goods. In this
approach, the ERER is that RER which is consistent with a particular current account target, given
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changes in import and export prices, and terms of trade shocks. This approach though apparently
looking very appealing as it allows a quick calculation of RER misalignment and is equally very
parsimonious in its use of data has two main shortcomings. First, it is difficult to determine the base
year. The choice of base year relies on the personal judgment of the researcher as is the case with the
PPP approach. It is equally difficult to estimate the elasticities of transformation and substitution
which is required in this method (Elbadawi and Soto, 1997; Baye and Khan, 2002).
The method adopted in the present study is the fundamentals approach (Edwards, 1989; Williamson,
1994; and Ghura and Grennes, 1994; Elbadawi and Soto, 1997; Baye and Khan, 2002), which models
the evolution of the RER as a function of the fundamentals (terms of trade, public expenditures, trade
liberalization or openness, technical progress, capital flows, and so on) of the economy. It estimates
the responsiveness of the RER to changes in these fundamentals. Data requirements of fundamental
approach is however large as compared with the DLR approach.
Empirical review

118

According to Williamson (1994), the inadequacies of African exchange rate policies have for some
years been one of the stumbling blocks to the continent's progress. The validity of statements like this
has attracted a lot of interest in exchange rate issues in Africa in the latter half of the 1980s and the
1990s. Many studies have been conducted to understand and explain the role of the exchange rate in
these economies (Edwards, 1988; Cottani et al., 1990; Elbadawi, 1992; Elbadawi and Soto, 1997;
Parikh, 1997; and many others). The interest was further increased as the international donors targeted
the exchange rate as one of the key instruments in the structural adjustment programmes to many
African countries. As an economic-wide relative price signalling for inter-sectoral resource transfers,
the RER concept has assumed a central position in debates on economic development and growth
strategies (Elbadawi and Soto, 1997).
Capital flows is another major fundamental considered at the empirical level. It is noticed that longterm capital flows is a long-run determinant of the real exchange rate, whereas short-term flows
influence the adjustment to equilibrium (Froot and Stein, 1991). Part of the rationale for this is that
much of short-term capital flows is speculative and responding to short-term factors. Aron et al.
(1997) outlined some four factors that complicate the interpretation of the South African capital flows
figures, and in part, the long-run and short-run distinction. These include the existence of the
disinvestment campaign against South Africa from the 1970s and the imposition of financial
sanctions; the classification of sales of assets of an indefinite holding period; and, finally, the debt
crisis of 1985.
A number of these studies have focused on RER determination, and on how RER misalignment and
RER volatility affect the economy as a whole or particular sectors or sub-sectors. Ghura and Grennes
(1994) examine the impact of RER misalignment on macroeconomic performance in Sub-Saharan
Africa. Dordunoo and Njinkeu (1997) investigate the impact of exchange rate regime choice on
macroeconomic performance and conclude that what is more important is regime management than
regime choice.
Ogun (1998) examines the effect of RER volatility and misalignment on export performance in
Nigeria and affirms that they negatively affect export growth. Devarajan (1997) studies the
misalignment of the RER in twelve CFA countries prior to, and following the 1994 devaluation. He
finds that the RER was highly overvalued in most of these countries before the devaluation, and
remained overvalued in a number of countries (especially Cameroon) immediately after the
devaluation. But there were huge differences in the degree of misalignment among the countries.
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Sekkat and Varoudakis (1998) strengthen the idea according to which the chronic misalignments of
real exchange rate are a major factor of the weak economic performances of developing countries.
Ghura and Grennes (1994) show on a panel of African countries that real exchange rate misalignment
negatively affects economic growth, exports, investment and saving.
Despite the vital role played by RER in expressing the overall macroeconomic environment of the
country, little quantitative work has been carried out on the role and determinants of the RER in
Cameroon. Amin (1996) and Amin and Awung (1997) are among the first to empirically address the
role of RER in Cameroon. In particular, Amin and Awung (1997) evaluated the determinants of real
exchange rate, simulated the path of the equilibrium real exchange rate and evaluated the degree of its
misalignment. Using the cointegration methodology, they found that the explanatory variables have
only a short-run impact on the real exchange rate. The main problem with their paper is that they
failed to explicitly identify the path of the equilibrium real exchange rate. This led to the use of the
PPP framework, which they themselves criticised.
Elbadawi and Soto (1997) and Baye and Khan (2002) used the fundamental approach in the
determination of equilibrium RER but did not take into account the effect of financial development
and FDI on the RER determination. In addition, causality test between RER and economic growth in
Cameroon was not conducted in the previous studies. These two gaps are addressed in the present
study.
This study therefore pushes a step ahead by taking these variables into account in the first fold and by
controlling for other variables and investigating the effect of some variables frequently used in the
literature, trade policy and government spending, on RER using Cameroon’s data.
119

3

Research methodology

Theoretical framework
This section examines the inter-temporal model of the determinants of the RER proposed by
Rodríguez (1989) and Edwards (1989) and extended in Elbadawi and Soto (1998). The specification
of the theoretical model is consistent, at the econometric level, with a co-integration error correction
structure, which enables us to separate the short and long-run determinants of the RER and provides us
a simple framework for computing its equilibrium level.
Like in Elbadawi and Soto (1998) the illustrative framework employed in this paper starts by
considering an open economy with three productive sectors (importables, exportables and non-tradable
goods), for which the international price of traded goods is assumed to be exogenous. The domestic
price of tradables, then, is determined by the level of tariffs to importables and exportables and the
nominal exchange rate. Let P*x and P*m be the dollar-denominated international prices of exportables
and importables, E the nominal exchange rate, and tx and tm the net export and import tax rates,
respectively. The domestic price index of tradable goods is defined as:
PT = E[(1 - tx)P*x]α.[(1 + tm)P*m]1-α

(1)

The price of non-tradables, on the other hand, is endogenously determined as the result of the
interaction of supply and demand forces in the domestic market. Since there is casual evidence that
consumers and the government may have a different propensity to spend in traded and non-traded
goods, the demand for the latter is disaggregated in two components. We assume that the proportion of
private expenditure allocated to non-tradable goods -denoted by EPN- depends on the prices of exports,
imports and non-traded goods (Px’ Pm’ and Pn’ respectively), while that of the government (EGN) is a
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fraction (gN) of total government expenditure. Hence, the latter is a policy or control variable for the
government. The total demand for non-traded goods is expressed as:
EN

EPN + EGN = dn(Px, Pm,Pn,).[A- g.Y] + gN.gY
_+

+

(2)

-

where dn(.) is the proportion of private expenditure devoted to non-traded goods, A is absorption, Y is
income, and g is the ratio of government expenditures to income. The signs of the price elasticities
appear below the dn(.) function. The supply of nontraded goods, which is also specified as a fraction
of total income, depends on the prices of tradable and non-tradable goods as shown by the sign of the
elasticities below the Sn(.) function:
SN = sn (Px, Pm,Pn,) Y

_-

-

(3)

+

Equation (4) sets the equilibrium condition in the non-traded goods market (SN = EN), which in turn
determines Pn:
sn(Px, Pm,Pn,) = dn(Px, Pm,Pn,). [

- g.]+ gn. g

(4)

Defining the real exchange rate, e, as the relative price of traded to non-tradable goods
120

implies:
=

(5)

An increase in ‘e’ in equation 5 signifies a depreciation of the RER indicating that the prices of
tradable goods rise in relation to the prices of non-tradables, and the reverse when the rate appreciates.
Equations (4) and (5) can be solved for the level of the RER that ensures instantaneous equilibrium in
the non-traded goods market, for given levels of foreign and domestic "fundamentals":
RER= RER ( , TOT, tx, tm, gN, g)
(+)

(?)

(+)

(+)

(+)

(6)

(?)

where TOT represents the terms of trade (Px*/Pm*). Equation (6) implies that higher levels of
absorption, trade taxes, and public expenditures on non-traded goods are consistent with a more
appreciated RER. The effects of TOT and total government expenditures on the RER cannot be
determined a priori; the empirical evidence, however, shows that improved TOT and higher
government expenditure usually lead to a RER appreciation. Government expenditure tends to
appreciate the real exchange rate, due to the tendency of governments to spend more on non-traded
goods than the private sector.
Following Elbadawi (1994) and Elbadawi and Soto (1994), we extend the basic model of equation (6)
by endogenizing private absorption as a function of net capital inflows (i.e., the sustainable level of
current account deficit) and the real consumption rate of interest:
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. (rt* + rθ) – µ(tRERt+1-RERt)]

[
(+)

(7)

(-)

FDI in equation (7) is a measure of sustainable foreign capital inflows, µ is a parameter, r* is the
international real interest rate, rθ is a measure of the country-risk premium, and tRERt+1 is the expected
real exchange rate at t+1 (based on the information set available at time t), so that tRERt+1 - RERt is the
expected change in the real exchange rate. Equation (7) implies that a rise in sustainable capital
inflows allows a higher sustainable level of absorption, while an increase in foreign interest rates, the
country risk or the expected depreciation of the RER reduces current absorption through an
intertemporal relocation of consumption towards the future (i.e., wealth effects are not dominant). The
sovereign risk premium, rθ, is given by the following expression:
rθ= (â2π - âππ* + βâ2RER) - â2E

(8)

where â2π is the instantaneous variance of domestic inflation (π), â2RER is the instantaneous variance of
the real exchange rate, âππ* is the covariance between domestic and foreign inflation, â2E is the
variance of the nominal exchange rate, m and b are the domestic stocks of money and bonds, while m*
and b* are their international counterparts.
The presence of the expected value of the real exchange rate (tRERt+1) in equation (7) yields a
forward-looking expression for the equilibrium real exchange rate as a function of the expected path of
its fundamentals. Linearizing equations (7) and (8), solving for RERt and rearranging, we obtain the
following reduced-form dynamic equation for the real exchange rate.
LogRERt– λtLogRERt+1= α

(9)

α= [α1, α2, α3, α4, α5, α6, α7]’
Where Ft represents the vector of fundamentals, α is a vector of coefficients and corresponds to a
combination of µ in equation (7) and some coefficients of α in equation (9). The model in equation (9)
can be solved to yield:
∞

LogRERt =

∑λ
i=0

j

α t′ F t − j
(10)

Equation (10) shows that in this framework the equilibrium real exchange rate (RER), in addition to
clearing the non-traded market in every instant is consistent with the expected long-run evolution of
the fundamentals. Equation (10) appears in several forms in the empirical tradition of the RER
literature2. Following the fundamental approach, Ft could be expressed as follows
Ft = [1, Log(TOTt), Log(gt), rt*+rθt ,Log(OPt),

, Log(

)]

(11)

This thesis laid emphasis only on potential effects of two variables which are considered as proxies for
fundamentals: OPt, which is defined as the sum of exports and imports as ratio to the GDP, is used as a
proxy for trade policy and PEt represents public spending considered as percentage of public
expenditure to GDP.
2

See for instance, Edwards (1990 and 1998), Elbadawi (1997), and, Mundlak et al (1989)
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As discussed earlier, in order to have an empirical measure of the equilibrium RER, it is necessary to
estimate the sustainable path of the fundamentals. In this section, we follow the methodology proposed
by Elbadawi (1994) and Elbadwi and Soto (1998), which exploits the time series properties of the
variables to get the long-run trajectory of the RER fundamentals, by using a cointegration approach.
Model of Real Exchange Rate
Based on literature in this paper, a specification similar to the one used by Kaminsky (1988), Ebaldawi
(1994) and Ebaldawi and Soto (1998) is employed, but taking into account other essential
determinants of RER such as financial development (FD), and foreign direct investment (FDI) which
have been neglected in most studies on determinants of RER. The present study however emphasizes
on the potential effects of two key fundamentals while controlling for other variables. From the
theoretical framework developed in the previous section, the model of long-run cointegrated
equilibrium RER can be written as follow:
(12)
Where:
LogRERt stands for the logarithm of real exchange rate,
is is the co-integrating vector of coefficients
Ft represents the vector of fundamentals which includes the logarithm (Log) of;
OPt = trade openness of the economy measured as a ratio of export plus import to GDP
122

PEt= public expenditure (government consumption expenditure to GDP ratio)
TOTt= the external term of trade (ratio of price index of export to price index of import)
FDIt= net foreign capital inflow
FDt= financial development (credit to the private sector as a ratio of GDP)
GDPt= growth of real GDP
FBt = foreign borrowing (ratio external debt stock to GNI), and µ t is the error term
Variables Description.
Real exchange rate (RER). Real exchange rate is considered as an endogenous variable and is
captured in this study by the ratio of price of tradables to price of non tradables (PT/PN) where an
increase in the ratio indicates the RER depreciation (PT>PN) and vice versa.
Level of public expenditure (PE). Public expenditure increases aggregate demand in the economy
and its impact on real exchange rate does not only depend on its level but also on its distribution
between tradable and non-tradable goods. Increase in government consumption of non-tradable goods
would induce an increase in demand which raise the price of non-tradable goods relative to those of
tradable and hence result to a real exchange rate appreciation. Government final consumption
expenditure as a percent of GDP is used to proxy public expenditure. Given that government often
spends more on non-tradable than tradable goods, public spending is expected to appreciate the RER
as the relative prices of non-tradables will likely increase.
Openness of the economy (OP)
The of degree of openness of an economy considers the relation of an economy with the rest of the
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world and could be used to capture how trade restrictive policies influence the real exchange rate
through their impact on the price of tradable goods. Trade liberalization has to do with reduction or
elimination of taxes and other barriers on tradables. The openness variable is taken as the sum of
imports and exports as a ratio of GDP (X+M)/GDP. The more an economy is opened through trade,
the more likely the RER of the country is likely to fall (appreciate) irrespective of the regime of the
exchange rate while restrictive commercial policy causes the RER to depreciate as it raises duties on
tradables, reduces the volume of trade, and thus raises the relative prices of tradables to those of nontradable goods.
Terms of trade (TOT). The effect of terms of trade on the RER operates through import and export
price variations. If the, terms of trade improve from increment in the world prices of exports, it will
like cause the RER to appreciate. A change in the foreign price of imports, on the other hand, may
cause the demand curve for foreign exchange to increase or decrease, depending on the elasticities of
demand. Term of trade is captured by the ratio of price index of export to price index of import and a
negative relation is hypothesized for the variable.
GDP growth (GDP). The growth of real GDP of a country has a great impact on country’s real
exchange rate. In general, an overexpansion in the economy from technological progress increases
productivity which helps to lower the prices of tradable goods and may appreciate the RER. This
appreciation is achieved by making exports more competitive due to their relatively low prices and
improved quality. This effect has been coined in the literature, as the “Ricardo-Balassa effect”.
Growth rate of real GDP is expected to appreciate (or negatively influence) the RER in Cameroon.
Foreign Direct Investment (FDI). Foreign capital inflow is an important source of external financing
to a country which increases physical and human capital for recipient households (Yang 2008).
Developing countries witnessed constant influx of foreign capital mostly from developed nations, and
this increased in financial capital puts upward pressure on recipient countries’ local currency3.
Appreciation of RER resulting from FDI inflow is analogous to “Dutch disease” dynamics and the
hypothesis is expected to hold for the case of Cameroon using FDI inflow as proxy for foreign direct
investment.
Financial sector development (FD). Financial development is an important internal variable that may
equally influence the real exchange rate. Domestic credit could increase the demand for tradable goods
used for investment purposes and the prices of these goods would increase relative to those of nontradables leading to a depreciation of the RER. Financial development variable is expected to
depreciate (raise) the real exchange rate.
Foreign Borrowing (FB). Another source of an imbalance in the external accounts is foreign borrowing
which leads to an increase in the ratio of external debt to GDP which can likely result to an appreciation of
the real exchange rate (Baye and Khan, 2002). Excessive foreign borrowing leads to the accumulation
of long-term debt which is expected to appreciate the real exchange rate, whereas servicing such debts
reduces the debt stock ratio and hence leads to real exchange rate depreciation. Foreign borrowing is
taken as debt stock ratio and is expected to appreciate the real exchange rate.
Data and estimation procedure
Annual time series data used for empirical analysis in this paper are collected mainly from the World
Development Indicators CD-ROM (2011), International Financial Statistics CD-ROM (2010) and
World Tables Version 6.2 (1969-2000) and National Institute of Statistics in Yaounde for the period of
3

See Amuedo-Dorantes and Pozo (2004), Acosta, Lartey, and Mandelman (2007), Lopez, Molina, and Bussolo
(2007), Acosta,Lartey, Mandelman, (2007), and Acosta et al, (2009)
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study which runs from 1977 to 2010.
As a pre-testing procedure, all the variables are tested for unit roots by the Augmented Dickey Fuller
(ADF) test and Phillips-Perron test to eliminate any possibility of spurious regression and to verify
whether they can be represented more appropriately as difference or trend stationarity processes.
Thereafter, the model is investigated by employing cointegration analysis and error correction
mechanism of Engle and Granger (1987). A method which consists of first estimating each of the
model with Ordinary Least Square and then using ADF test to verify if the error term possesses a unit
root or not. If so, then the parameters of ECM are estimated.

4

Results and discussion

Results of Unit Roots Tests
The results of unit root tests obtained by comparing the ADF and PP statistics with the respective
Mackinnon critical values at difference significant levels is presented in Table 1
The results provided by Eviews 7 econometric software reveals that most of the variables are not
stationary in their level form, except the variable for growth rate. However, the variables are all
stationary in their first differences. Hence, the risk of using the original Engle-Granger formulation is
minimal.
Table 1 Results of unit root tests using the ADF and PP statistics tests
124

Variables

ADF level
form

ADF first
difference

PP level
form

PP first
difference

Order of
integration

Log(RER)

-2.042

-3.889a

-2.255

-5.885a

I(1)

-1.322
-1.301

a

-4.101
-4.154a

-0.310

-4.004

a

I(1)

-4.726

a

I(1)

-1.277

a

-4.279

a

I(1)
I(1)

Log(PE)
Log(OP)
Log(FD)
Log(TOT)
Log(FDI)
Log(GDP)
Log(FB)

-2.381
-2.320

-3.332

-1.117

-3.154

b

-1.780

-3.544

a

-3.198

b

b

-7.369

a

I(1)

a

-8.451

I(0)

-0.702

a

I(1)

a

-7.522

-0.919

b

-3.903

-1.048

-2.475

-3.714

-3.199

-3.801

MacKinnon critical values at 1%, 5% and 10% are respectively -3.6496, -2.9558 and -2.6164
Note that the superscripts a, b, c indicate variables significantly stationary at 1, 5, and 10%
levels of confidence respectively.

Results of cointegration model and the corresponding ECM of RER
The regression results of cointegration model are presented in Table (2). The model is globally
significant and has a good explanatory power as the fundamental variables explained up to 96.1
percent of long run variations in the RER model. The coefficient estimates of trade openness and
government spending variables displayed the hypothesized signs. The variable for public spending has
the negative sign as expected and it is only significant at a borderline of 10 percent. The Trade
openness coefficient displays a negative sign which is significant at 1 percent in explaining long-run
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variations in the RER. The coefficients of the term of trade and financial development are also
significant at 1 percent.
The unit root test on the error correction term is found to be significant at 1 percent and its coefficient
bears the correct negative sign. The array of further diagnosis tests of both models indicates that, the
outcomes of Cointegration and ECM of the RER are serially uncorrelated, and normally distributed.
Table 2 Results of cointegration regression model of RER in Cameroon.
Cointegration Model Of the Log of Real Exchange Rate- Log(RER)t
Variables
C
Log(PE)t
Log(OP)t
Log(FD)t
Log(TOT)t
Log(FDI)t
Log(GDP)t
Log(FB)t
Unit root on ECT

ADF
PP

R-squared
Adjusted R-squared
F-statistic
Jarque-Bera normality test
White Heteroskedasticity Test
Breusch-Godfrey LM Test

Coefficient
6.627***
(16.943)
-0.087*
(-1.958)
-0.288***
(-5.291)
0.079***
(3.300)
-0.199***
(-3.120)
0.0004
(0.057)
0.019
(1.159)
-0.013
(-0.867)
-2.841**

Std. Error
0.391
0.044
0.054
0.024
0.063
0.007
0.017
0.015

-3.550***
0.975
0.961
73.161 (p=0.001)
0.731 (p=0.694)
1.243 (p=0.417)
0.831 (p=0.379)

Note: ***, **, * indicate significance at the 1, 5, and 10% levels, respectively. Values in
parentheses represent the calculated t-statistics and p values are the respective
probabilities.

The residuals of the cointegrated regression possess a unit root at their levels as indicated by the PP
and ADF test. This confirms the existence of the Error Correction Mechanism counterpart of the
cointegration model. The results of the ECM specification are presented on Table (3). The estimation
of the short run parameters show that there exist a strong error correction mechanism, through the
error correction term. The ECM is globally good with the explaining power of 72.5 percent and Fstatistic is significant at 5 percent levels. In the short-run, the effect of trade policy on real exchange
rate is negative as expected and significant. The effect of government spending is instead positive and
insignificant. Term of trade, financial development, and the error correction term equally have
significant effects on the evolution of the RER in the short-run.
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Table 3 Results of corresponding Error Correction Model of RER in Cameroon
Error Correction Model of the Log of Real Exchange Rate:
∆(LogRER)t
Variables
C
∆(LogPE) t
∆(LogOP) t
∆(LogFD) t-1
∆(LogTOT) t
∆(LogFDI) t
(LogGDP)t
∆(LogFB) t
ECTt-1

126

Coefficient
-0.026
(-1.137)
0.011
(0.080)
-0.138*
(-2.006)
-0.192**
(-2.890)
-0.118*
(-2.305)
-0.002
(-0.636)
0.015
(1.284)
-0.036
(-1.342)
-0.948**
(-3.245)

Std. Error
0.023
0.134
0.069
0.066
0.051
0.004
0.012
0.027
0.292

R-squared

0.725

Adjusted R-squared

0.412

S.E. of regression
F-statistic
Jarque-Bera normality test
Breusch-Godfrey LM Test

0.018
2.313 (p= 0.143)
1.414 (p= 0.493)
0.246 (p= 0.793)

Note: **, * indicate significance at the 5 and 10% levels, respectively. Values in
parentheses represent the calculated t-statistics and p values are the respective
probabilities.

The empirical results of the real exchange rate model reveals that the RER is cointegrated with public
expenditure and trade openness variables in addition to other factors in varying degrees. Public
spending (PE) has a negative and significant effect on the real exchange rate. The negative coefficient
of ‘0.087’ is an indication that government spends more on non-tradables than on tradables. The
increment in expenditure on the non-tradable goods tends to raise the prices of non-tradables relative
to those of tradables. The net outcome of this leads to an appreciation of the real exchange rate. A
similar result was obtained in Elbadawi and Soto (1997) and Baye and Khan (2002).
The effect of trade openness (OP) on the real exchange rate is also negative and highly significant.
This result signifies that the removal of trade barriers lowers the prices of tradable goods, renders
imports and exports more competitive due to their relatively low prices and thus appreciates the real
exchange rate. It equally indicates the extent to which restrictive trade policy through the use of
exchange controls, quotas and or import duties could be crucial in improving the real exchange rate
level in Cameroon. Such policies lower the volume of trade by rendering both tradable goods less
attractive thereby inducing the RER depreciation.
Apart from the two main determinants of the real exchange rate, the effect financial development on
the RER was equally positive and significant. The implication of this outcome is that credit granted to
the private sector, used to capture this variable, could increase the demand for tradables used
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especially for investment purposes and the prices of these goods would increase relative to those of
non-tradables leading to depreciation of the RER. Terms of trade has a negative and significant effect
on the RER. This negative relation following Edward (1989) indicates that the income effect
outweighs the substitution such that a favourable TOT would tend to appreciate the real exchange rate.
Growth rate of GDP, foreign borrowing stock and FDI have the expected signs but are not very
influential in explaining long-run variations in the RER within the period under study. These variables
are equally insignificant in explaining short-run dynamics in the RER in Cameroon and have the
expected signs except the variable for foreign direct investment.

5

Conclusion and policy implications

The study attempted to provide decision makers in Cameroon like in other countries of Central Africa
Economic and Monetary Community (CEMAC) with optional ways to manage its real exchange rate
since she does not use its nominal exchange rate as a policy instrument. This was tackled by
investigating the effect of public expenditure and trade openness on the real exchange rate. After
exploring some issues on exchange rate and reviewing the relevant literature on the study, we verified
the stationarity properties of the data using the Augmented Dickey Fuller and the Phillip-Perron tests.
The results obtained indicate that most of the variables are non-stationary at level form, but stationary
at first differences (integrated processes of one “I(1)”). Based on Engle and Granger (1987) test for
cointegration, the effect of public spending on real exchange rate is negative and significant. Trade
openness variable also has a negative and highly significant effect on the real exchange rate.
After conducting all the necessary post estimation tests, the resulting Error Correction Model, ECM,
does not provide any evidence of significant short run relation between public expenditure and the
RER. Only the effect of one key fundamental variable (trade openness) on the RER variation was
significant. Although the ECM model was globally significant with the exogenous variables
explaining up to 81% of short term variation in the RER, the effect of both variables the RER are
negative. The rationale behind this result is that there is always a time lag between the implementation
of government spending policy and its overall outcome on general prices of tradables and non
tradables upon which, the RER depends. This implies that trade policy is faster in action than public
spending in the management of domestic RER.
The result of this paper suggests that real exchange rate management in Cameroon could require the
government to manipulate internally, government spending and trade policy as two essential variables,
if she intends to enhance the global competitiveness of the economy. Expansion of public expenditure
and liberal trade policy are two important policy options which could be implemented to restore an
economy to its long-run equilibrium real exchange rate path when it is under-valued, with the role of
the former being stronger. This implies that, appreciation of real exchange rate could be prevented by
contracting public spending or adopting restrictive trade measures especially in the long run. This
result provides a special package to policy makers in Cameroon especially as their power to use the
nominal exchange rate as a policy option is restricted.
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