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ABSTRACT

In the presence of increased globalisation and liberalisation of trade and payment regimes, the role

of the exchange rate in macroeconomic adjustments has become even more crucial, particularly

for developing economies. In fact, the economic crisis in Ghana between the late ‘70s and early

‘80s is attributed to inappropriate exchange rate policies such as exchange rate controls and

overvalued exchange rates, among other factors. Thus, in 1983 the government of Ghana adopted

the International Monetary Fund (IMF) and World Bank (WB) sponsored programmes and

embarked on exchange rate, trade and payment reforms among others. In particular, the exchange

rate reforms were aimed at correcting the misaligned exchange rate and enhancing the

competitiveness of the export sector in order to improve trade with the rest of the world. Even

though the macroeconomic performance has improved after the reforms, the economy is still

confronted with series challenges including persistent trade deficits and inflation, leading to

macroeconomic instability. In addition, since the exchange rate was completely liberalised in 1988,

it has generally been on a depreciating path. The impact and response of exchange rate movements

on the macro-economy has been a subject of interest among economists and policy makers. This

thesis contributes to this body of research.

Generally, the main aim of this study is to examine the behaviour of the exchange rate and its

impact on the macroeconomic performance of Ghana. The specific questions addressed are as

follows: a) Is there an association between the trends in the exchange rate in the various exchange

rate regimes and key macroeconomic variables? b) What are the macroeconomic variables that

determine movements in the long-run equilibrium exchange rate? c) Is the exchange rate moving

in tandem with its equilibrium path or is it misaligned?  d) What is the relationship between

movements in the exchange rate and the trade balance? e) What is the extent of pass-through of

exchange rate to consumer prices? f) Is the pass-through symmetric or asymmetric? Various

methods, including the descriptive method, the Johansen cointegration and Vector Error

Correction techniques and the Autoregressive Distributed Lag (ARDL) approach are employed in

analysing the data used in the thesis. The empirical analysis makes use of secondary data from

various sources including the World Bank, World Development Indicator, the International

Monetary Fund, International Financial Statistics, and the Bank of Ghana.
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The questions addressed in the study have been organised into four empirical essays. The first

essay examines the association between the trends in the exchange rate in the various exchange

rate regimes and key macroeconomic variables using the descriptive method. The key lessons of

this study are summarised as follows: The flexible exchange rate regime has introduced a series of

fluctuations in the exchange rate that was not an issue during the fixed exchange rate period. For

a small open economy heavily reliant on imported goods, such fluctuation may affect domestic

prices and overall macroeconomic stability. Second, the increase in trade with exports lagging

behind imports has resulted in consistent trade deficits, which has implications for economic

growth. Thus, in order to ensure macroeconomic stability and growth in a managed float exchange

rate system, improvement in export competitiveness and the quality of locally produced goods,

and proper management of reserves is vital.

The second essay explores the presence and extent of exchange rate misalignment of the Ghana

cedi relative to trading partner currencies using the Johansen cointegration approach and error

correction models. Results point to significant misalignment of the exchange rate. There are two

major episodes of undervaluation and overvaluation. The undervaluation episode was consistent

from 1984 until 2007, when the overvaluation episodes occurred mainly due to the redenomination

exercise. The implication is that the actual real effective exchange rate has not been moving in line

with its equilibrium trajectory or the path dictated by the underlying fundamentals that drive

movements in the exchange rate. This suggests that exchange rate policy and management has

been very poor over time. The study makes some recommendations. First monetary authorities

could adopt the floating exchange rate system where market forces are allowed strictly to

determine the equilibrium exchange rate. Second, in pursuing the managed float system of

exchange rate, it is imperative that the two extremes of misalignment be reconciled. Going

forward, the exchange rate may have to be devalued to bring it closer to the equilibrium.

Subsequently, market forces should be allowed to correct the exchange rate back to equilibrium.

Thereafter, monetary authorities should, closely monitor the equilibrium in order to engage in

timely interventions when deviations are significantly far from the equilibrium.

The third essay examines the link between movements in the real effective exchange rate and the

trade balance of Ghana using both linear and nonlinear ARDL approach. Both symmetric and
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asymmetric effects of the exchange rate on the trade balance are explored. The results emanating

from this study reveal the relationship between the exchange rate and the trade balance is

symmetric model. Accordingly, both depreciation and appreciation episodes of the real effective

exchange rate do not result in an improvement in the trade balance. In addition, the relationship

between the domestic income and the trade balance is significant and negative, whereas foreign

income is insignificant. The findings of this study imply that the real effective exchange rate is

important for trade, however it is not sufficient alone to drive the growth needed to improve the

trade balance substantially. Hence, complementary policies are necessary in achieving

improvement in the trade balance. That is, in order to improve the trade balance position, it is

critical that measures be put in place to significantly increase exports and also reduce the import

bill.

The fourth essay explores the magnitude of Exchange rate Pass-Through (ERPT) to consumer

prices in Ghana for the period 1980 to 2015 employing the Johansen Maximum Likelihood

approach. There is evidence to suggest a significant asymmetry with respect to direction and size

of exchange rate changes. Specifically, ERPT is incomplete but relatively higher in periods of

depreciation than in periods of appreciation; that is 53% against 3%. ERPT is also higher during

episodes of large changes (about 51%). It is imperative that the monetary authorities critically

monitor exchange rate movements to ensure swift policy action to counteract any inflationary

pressures from the external sector. In particular, monetary authorities should pay attention to

events and arrangements that could result in large depreciation of the exchange rate.

The overarching evidence presented in this thesis suggests that the exchange rate influences

macroeconomic stability through its impact on inflation. In addition, exchange rates alone will not

provide the needed growth in the trade sector and, hence, influence economic growth in Ghana.

The findings point to weaknesses in the underlying structure of the economy. Therefore,

appropriate complementary policies like trade policy and industrial policy that support the

production of high quality goods of international standards are critical. This will deliver results in

terms of improvement in trade performance, ensuring macroeconomic stability and position the

economy on a consistent growth path.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND AND MOTIVATION

The performance of an economy features prominently in many discussions, both nationally and

internationally. This arises from the aspiration of governments, the international community and

development agencies to improve the standard of living and general welfare of all stakeholders

within an economy. Indeed, how well an economy performs depends on the appropriateness of

policies adopted, among other factors. Whereas sound economic policies present benefits

(including facilitating employment and value addition, promoting private sector development and

supporting inclusive and sustainable growth), inappropriate policies could have dire implications

for an economy in terms of huge debts and fiscal deficits, galloping inflation rates, misaligned

exchange rates, and negative growth rates. Poor and inappropriate economic policies have been

identified as some of the main reasons for the macroeconomic instability in the ‘80s and the general

slow growth in many sub-Saharan African (SSA) countries (Kochhar et al., 1996; Sachs & Warner,

1997).

Economic theory stipulates that macroeconomic stability is a pre-requisite for sustained inclusive

growth (Bleaney & Greenaway, 2001; Rodrik, 1999). Thus, in the ‘80s the governments of most

countries in sub-Saharan Africa were compelled to adopt the International Monetary Fund

(IMF)/World Bank sponsored programmes (that is the Economic Recovery Program (ERP) and

the Structural Adjustment Program, (SAP)) respectively, as part of measures to salvage the ailing

economies and position them on a consistent growth path. The implementation of the programmes

led to the switch from the direct control approaches to the adoption of more market-oriented

policies. One of the key policy measures taken was the liberalisation of the exchange rate (Harrigan

& Oduro, 2000; Leechor, 1994).

In fact, the role of the exchange rate has attained much prominence in the implementation of

macroeconomic policy since the late 1970s. There is a contention that the inappropriate exchange
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rate policies implemented in a number of countries in the late ‘70s contributed largely to the

aggravation of the international debt crisis, which heightened in the early ‘80s (Eichengreen &

Lindert, 1992). It has also been argued that the inability to maintain an appropriate exchange rate

policy elicited the poor outcome of the economic reforms in Argentina, Chile and Uruguay (the

Southern Cone) around the late ‘70s (Edwards, 1989; Frenkel & Rapetti, 2010). Furthermore,

misaligned exchange rates were a common phenomenon among developing countries in the early

1980s (Cardoso & Dornbusch, 1989) and have been a major contributor to the worsening current

account balance of these economies (Ghura & Grennes, 1993). More recently, the issue of

exchange rate misalignment has gained prominence in the literature globally. This is in light of the

alleged motive of Asian currencies (e.g. China, Taiwan and the Republic of Korea) to intentionally

engineer undervaluation strategies in order to grow their economies through international trade.

In developing countries with liberal trade policies, it is nearly impossible to deal with

macroeconomic difficulties without recourse to exchange rate issues. This is because the impact

of the exchange rate on macroeconomic performance is multidimensional. First, the behaviour of

the exchange rate can affect trade performance and, hence, the potential of either a trade deficit or

a trade surplus. In the case of a trade deficit, the inability of the government to finance the deficits

may present challenges for the economy. The impact of the exchange rate on trade performance

also has implications for government revenue and accumulation of foreign reserves through its

influence on the terms of trade and the flow of exports and imports (Taylor, 2001). In addition,

exchange rate behaviour plays a crucial role in transmitting external shocks to the domestic

economy. This has ramifications for inflation, which affects the overall stability of the economy.

The channel by which the exchange rate affects inflation is through imported inflation.

Given the role exchange rates play in an economy, it is important to examine the factors that

determine their movement in the long run. Examining the determinants of the long run exchange

rate is important in deriving the equilibrium exchange rate. Closely related to establishing the

equilibrium exchange rate is the question of whether the derived equilibrium, using the behavioural

equilibrium exchange rate framework, is consistent with the underlying macroeconomic

fundamentals that drive movements in the real effective exchange rate of Ghana. If it is not
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consistent, then the exchange rate is misaligned. Theoretically, persistent departure of the

exchange rate from its equilibrium path could have adverse effects and implications for the

performance of an economy (Edwards, 1989; Hossfeld, 2010; Kemme & Roy, 2006). It could lead

to misallocation of scarce economic resources that may be unsustainable. Specifically, a

misaligned exchange rate has strong implications for the economy through terms of trade. For

instance, if the exchange rate is overvalued, it can result in a loss of international competitiveness.

It can also lead to greater importation because foreign goods become cheaper domestically than

domestic goods. This can create incentives for more importation, which could have a negative

effect on the balance of payments and, hence, trade deficits. If, on the other hand, it is undervalued,

one of two phenomena could occur. First, it could influence trade through net exports. That is, it

could stimulate more exports and fewer imports. While this could result in relative improvements

in the trade balance, it may be unsustainable. On the other hand, undervalued exchange rates could

induce price level inflation. This may arise from the higher demand for the relatively cheaper

exports or the switching of expenditure from the relatively more expensive imports to non-

tradable1 goods. Thus, a study of exchange rate misalignment is critical because of the effect it has

on these key macroeconomic factors: trade, which ultimately affects economic growth; and

inflation, which also affects macroeconomic stability.

Indeed, the question of the behaviour and impact of the exchange rate on these two key

macroeconomic variables has been of interest to policy makers. There is interest in establishing

the equilibrium exchange rate, the extent of exchange rate misalignment and the effects of

devaluation/depreciation of the exchange rate on the various sectors of the economy (the

agricultural, manufacturing and trade sectors) as well as on general prices. This question has also

been a subject of empirical investigation among economists. As a result, there is a plethora of

empirical studies on the subject (Alemu & Lee, 2014; Bahmani-Oskooee, 1991; Campa &

Goldberg, 2005; Rudiger Dornbusch, 1987; Edwards, 1989; Barry Eichengreen, 2007; Elbadawi,

1 In Jenkins, Kua, & Harberger (2011), this refers to goods mainly produced to meet demand and consumption of
domestic market and are  not traded on the international market. Such goods usually have high transportation costs.
Examples of these include real estate and construction, public services like water supply, electricity, and
transportation.
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Kaltani, & Soto, 2012; Guechari, 2012; Holtemoller & Mallick, 2013; Obstfeld & Rogoff, 2000;

Rodrik, 2008; Rose, 1990; Yanamandra, 2015) with results still inconclusive.

1.2 STATEMENT AND SIGNIFICANCE OF THE RESEARCH PROBLEM

Undeniably, a critical analysis of the behaviour and impact of exchange rates is relevant because

of the significant role they play in macroeconomic adjustment and stabilisation. This thesis

critically analyses this phenomenon in the context of Ghana. Even though Ghana has achieved

some relative success in the implementation of the donor-supported reforms of the ‘80s (Leechor,

1994), it is still confronted with series of macroeconomic challenges, including persistent trade

deficits and high inflation. In addition, since exchange rates were completely liberalised in 1988,

it has generally been on a consistent depreciating path, leading to macroeconomic instability.

Barely 3 years after the redenomination exercise (that led to a revaluing of the currency relative to

that of trading partners) in July 2007, had the cedi lost over 80% of its value. The turbulence in

the foreign exchange market within the period sparked a lot of heated debate and the

redenomination was cited a possible cause of the rapid depreciation of the cedi. This went as far

as to the point where pastors begun to pray for the Ghana cedi to stabilise.2 Possible causes and

effects of movements in the exchange rate on the economy continues to be the topic of discussion

in media circles.3 In attempts to remedy the free fall of the cedi, monetary authorities put in place

a number of measures which were sternly criticised. Such measures included the abolition of

foreign exchange withdrawals from the foreign exchange accounts of Ghanaians and the

imposition of limits on foreign exchange withdrawals for specific purposes. These measures were

abrogated due to the negative effects on the financial system4.

The need for further research into the behaviour of the exchange rate in Ghana has, therefore,

become pertinent. Investigating the behaviour of the exchange rate will provide information on the

2 See Bokpe (2014)

3 Examples are Boateng (2015); Mohammed (2015); “Exchange rate stability in Ghana-Has the bubble burst?” (2012)

4 In particular, the measures fuelled foreign exchange activities in the black market as people preferred to deal with
the black market to the neglect of the formal financial system.

Stellenbosch University  https://scholar.sun.ac.za



5

equilibrium exchange rate and help ascertain whether the exchange rate is misaligned. In other

words, it will provide information on the specific factors that drive movements in the exchange

rate. The findings of such a study will also provide policy makers with information on the extent

of exchange rate misalignment that will enable them to take economically viable measures that

deliver results leading to exchange rate stability. The examination of exchange rate misalignment

is, therefore, essential in light of the ongoing debate on exchange rate performance over the last

five years. A review of previous studies5 on exchange rate misalignment shows that the majority

of the studies have employed the effective exchange rate data published by the IMF, International

Financial Statistics. The problem is that this data has been adjusted backwards6 for periods before

the redenomination of the Ghana cedi. Hence, results of studies employing this data may be biased

and unreliable. Given that the real exchange rate is critical to ascertaining the extent of exchange

rate disequilibrium, this thesis analyses the phenomenon using unadjusted data.

Even though Ghana has recorded persistent trade deficits since the late 1980s, statistics show that

the worst level of the deficit has been recorded in the last decade. This problem has aroused a great

deal of concern in the media7.  This has generally been attributed to the increasing import demand

and the poor performance of the export sector. Given the implication of exchange rate

misalignment on trade performance, an empirical investigation of the impact of the exchange rate

on the trade balance is pertinent. This study is also motivated on the basis of the relatively few

studies examining the issue of exchange rate and the trade balance in Ghana.

Ghana is the second country after South Africa to employ the inflation targeting approach to

monetary policy in Africa. Due to the fact that exchange rate misalignment also has implications

for domestic prices and hence the success of such a policy, it is important to investigate empirically

the impact of exchange rate on inflation. In doing this, it is necessary to examine the magnitude of

5 See Abbey et al. (2007); Daboh (2010); Iossifov & Loukoianova (2007); Kwakye (2012)

6 All data before 2007Q3 have also been divided by 10,000. For example, in 1994Q4 the period average nominal
exchange rate of the cedi per unit of the dollar was ȼ0.1/1$ according to the IFS CDROM 2014 while it is ȼ1022.89/$1
according to data from Bank of Ghana.

7 “Ghana’s trade deficit deteriorates,” (2012); “Trade position deteriorates as deficit rises,” (2016) .
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exchange rate pass-through to consumer prices. Previous empirical studies examining this

phenomenon in Ghana have generally assumed a symmetric8 relationship between the exchange

rate and consumer prices. However, given the fact that the changes in the exchange rate comprise

both appreciation and depreciation episodes on one hand and large and small change episodes on

the other hand, examination of asymmetric exchange rate pass-through is essential because of the

need to provide specific policy interventions that ensure the successful implementation of

monetary policy. Overall, this thesis is extremely relevant because it has significant policy

implications.

1.4 RESEARCH OBJECTIVES

Based on the issues highlighted in the previous section the general aim of this study is to explore

the behaviour and effects of the exchange rate on macroeconomic performance in Ghana. The

specific objectives of the study are discussed as follows:

i. The first objective of the thesis is to provide a comprehensive background of exchange rate

policy and macroeconomic performance in Ghana. Trends between key macroeconomic

variables and the exchange rate are examined with the aim of identifying possible

interrelationships.

ii. The second objective of the thesis is to investigate the factors that determine the

equilibrium real exchange rate and then to examine the extent of exchange rate

misalignment.

iii. The third objective of the thesis is to examine the link between the movements in the real

effective exchange rate and the trade balance of Ghana. Both symmetric and asymmetric

movements of the exchange rate on the trade balance are explored.

iv. The fourth objective of the thesis is to explore the magnitude of ERPT to consumer prices

in Ghana and to determine whether the ERPT is symmetric or asymmetric.

8 Which does not take account of the different movements in the exchange rate in terms of direction (depreciation and
appreciation) and size (large and small change).

Stellenbosch University  https://scholar.sun.ac.za



7

1.3 RESEARCH QUESTIONS

The main research question addressed in this thesis is, what is the behaviour and effect of exchange

rate on macroeconomic performance in Ghana? To answer this broad question, a number of sub-

questions are also addressed in this thesis:

i. What are the trends in key macroeconomic variables in the various exchange rate

regimes in Ghana?

ii. Are there interrelationships between movements in the exchange rate and the key

macroeconomic policies?

iii. What factors determine the equilibrium real exchange rate in Ghana?

iv. Is the real exchange rate misaligned?

v. What is the relationship between the movements in the real effective exchange rate and

the trade balance of Ghana?

vi. What is the magnitude of ERPT to consumer prices in Ghana?

vii. Is the ERPT symmetric or asymmetric?

1.5 THESIS STRUCTURE

The structure of the thesis comprises six chapters. Following the introductory chapter, the four

main objectives of the thesis are addressed and organised in article form in the next four successive

Chapters, 2, 3, 4 and 5.

Chapter 2 presents a review of the exchange rate policies adopted in Ghana since independence in

1957. Accordingly, the various exchange rate policies are reviewed under four different themes to

provide a general overview of the evolution of the policies since independence. Trends in the

exchange rate and key macroeconomic indicators in the various regimes are examined using the

descriptive approach.  This chapter forms the foundation in terms of stylised facts for the rest of

the empirical work in this thesis.

In Chapter 3, the question of what the extent of exchange rate misalignment is in Ghana is

addressed. This is to ascertain whether the exchange rate is moving in line with its equilibrium
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path. In answering this question, a number of issues are expounded. First is the issue of assembling

the most relevant macroeconomic variables that influence the movement in the real exchange rate

of Ghana. Second is the approach employed in the estimation of the equilibrium real exchange rate

of Ghana arising from the fact that it is unobserved. Third is the approach in determining the extent

of exchange rate misalignment.

Given that exchange rate misalignment has consequences for trade performance, Chapter 4

examines the relationship between the movements in the real effective exchange rate and the trade

balance of Ghana for the period 1980 to 2013, using both linear and nonlinear Autoregressive

Distributed Lag modelling (ARDL) approach. Hence, both symmetric and asymmetric effects of

exchange rate movements on the trade balance are explored. The analysis in this chapter also

contributes to the debate on whether a devalued/depreciated real exchange rate improves the trade

balance 9.

Exchange rate misalignment also has implications for domestic prices, particularly in a small open

economy. Thus, in Chapter 5 the magnitude of exchange rate pass-through to consumer prices in

Ghana for the period 1990 to 2015 is examined using the Johansen Maximum Likelihood

approach. Given the implication of the exchange rate pass-through estimates for the conduct of

monetary policy, this study investigates whether the exchange rate pass-through phenomenon is

best explained using an asymmetric or symmetry model. Asymmetry of ERPT is tested with

respect to direction (appreciation and depreciation episodes) and size (large and small exchange

rate changes).

Chapter 6 presents the overall conclusion of the thesis. The summary and policy implications of

the study are first presented and discussed. Policy recommendations emanating from the research

are also presented. The chapter concludes with the contribution of the study, its limitations, as well

as suggestions for future research.

9 See Abeysinghe & Yeok (1998); Bautista (1982); Berman & Berthou (2009); Haddad & Pancaro (2010); Lizondo
& Montiel (1989); Rodrik (2008)
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CHAPTER 2

EXCHANGE RATE POLICY AND MACROECONOMIC PERFORMANCE

IN GHANA: A REVIEW OF TRENDS10

2.1 INTRODUCTION

Exchange rate policy plays an essential role in the general performance of most economies. The

poor performance of Ghana’s economy in the early ‘80s was attributed to inappropriate exchange

rate policy, such as exchange controls and overvalued exchange rates (Jebuni, Oduro, & Tutu,

1994; Leechor, 1994). The government of Ghana adopted the Economic Recovery Program (ERP)

and the Structural Adjustment Program (SAP) in 1983 with the support of the International

Monetary Fund (IMF) and the World Bank. The objective was to introduce pragmatic

macroeconomic policies to address distortions and grow the economy. One of the key policy

measures taken was the liberalisation of the exchange rate. The objective of the exchange rate

liberalisation policy was to offer incentives to boost the production of tradable goods, improve

competitiveness on the international market and ultimately improve the trade balance. While

Ghana has achieved relative success in the implementation of the donor-supported reforms

(Leechor, 1994), the liberalised exchange rate system,  like the fixed system, has presented unique

challenges in the operation of the macro economy.

The increase in trade liberalisation in a flexible exchange rate regime has resulted in increased

fluctuations in the exchange rate (Alagidede & Ibrahim, 2016). Fluctuations tend to increase

uncertainty for all stakeholders in the economy. In Ghana, depreciation episodes have generally

been the case. Even though it has been hypothesised that a depreciating exchange rate may present

incentives for improving trade performance, (Bahmani-Oskooee, 1991; Rose, 1990; Yol &

Baharumshah, 2007) in the case of Ghana, the increase in trade has been accompanied by

consistent trade deficits. This may be due to the faster rate of increase in imports relative to exports.

10 An article based on this essay titled, “Exchange Rate Policy and Macroeconomic Performance in Ghana: A review
of trends” is under review by the Journal for Studies in Economics and Econometrics.
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In addition, under the flexible exchange rate regime the persistent change in the level of the

exchange rate tends to affect the contributions of the export sector to the government purse through

its influence on the terms of trade and the flow of exports and imports (Taylor, 2001). Further,

households and firms in Ghana typically rely heavily on imported goods such as all-purpose

vehicles, machinery, crude oil, electrical appliances, building materials and various food items.

Hence, movements in the exchange rate tend to influence the cost of living as well as the cost of

production. Indeed empirical studies have proven that the exchange rate is one of the key factors

that influence inflation in Ghana (Abradu-Otoo, Amoah, & Bawumia, 2003; Adu, Karimu, &

Mensah, 2015; Ocran, 2007).  By implication, the framework of the flexible exchange rate system

may pose challenges for the achievement of the inflation targets established by the Monetary

Policy Committee (MPC).

In light of the forgoing, an important question of interest is, how do macroeconomic conditions

compare in the various exchange rate regimes of Ghana? Indeed, there has been growing interest

among economists and policy makers to understand the impact of the exchange rate on key

macroeconomic variables since the inception of the exchange rate policy liberalisation. Several

studies (Jebuni, Sowa, & Tutu, 1991; Kyereboah-Coleman & Agyire-Tettey, 2008; Loloh, 2014;

Opoku-Afari, Morrissey, & Lloyd, 2004; Sackey, 2001; Sanusi, 2010b) have been conducted in

Ghana to understand these dynamics. The objective of this essay is to contribute to this area of

research by first, critically reviewing the various exchange rate policies implemented in Ghana.

Second, by analysing the trends in the exchange rate and the responses in key macroeconomic

indicators in Ghana during the various exchange rate regimes using the descriptive approach.

The succeeding sections are organised in the chapter as follows: Section 2.2 sheds light on how

exchange rate policy has evolved since independence. It concludes with a discussion of the trends

in the exchange rate. In Section 2.3, changes in the trends of key macroeconomic indicators in the

various exchange rate regimes are examined. Interactions between the key macroeconomic

indicators and the exchange rate using correlation analysis are also examined in this section.

Section 2.4 presents the conclusion of the chapter.
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2.2 EXCHANGE RATE POLICY DEVELOPMENT

Different exchange rate policies have been pursued in Ghana since 1960. Generally, the exchange

rate policy in Ghana has been predisposed to the direction of the various political administrations

since the time of independence. For the purpose of this review, exchange rate policy in Ghana is

discussed under the following themes: the pre-ERP period, the ERP and post-ERP period, the inter-

bank exchange rate regime and the post-redenomination period.

2.2.1 The pre-ERP period

Prior to the attainment of independence in Ghana, the West African Currency Board (WACB) was

in charge of issuing and distributing currency to Ghana and other British West African Colonies.

The West African pound, shilling and pence were in circulation in Ghana until the country attained

independence in 1957 (Bank of Ghana, 2011). Being an affiliate of the sterling area, any payments

made to and from other member countries were practically free even though expenditures to other

third party countries were conditional upon some sterling restrictions. Under the system, Ghana

did not have an independent monetary policy. By implication, money supply could only be

increased on condition that there was proportional increase in foreign exchange reserves.

After independence, the Bank of Ghana (BOG) introduced the Ghana pound, shilling and pence in

July 1958. BOG officially became responsible for issuing currency notes and coins. The Ghana

pound was introduced and fixed to the British pound up to 1966. The operation of the fixed

exchange rate system was initially in line with the colonial economic arrangements. However, by

1966 there was a resolution to leave the British colonial monetary system and embrace the

commonly accepted decimal system. The cedi was subsequently fixed to the US dollar until 1982.

The choice of the exchange rate policy was motivated by political ambitions (Harrigan & Oduro,

2000) because of potential adverse political repercussions. Over time, as foreign exchange reserves

depleted with the implementation of the various development plans, a cycle of controls and fiscal

adjustments were put in place to take care of potential excesses in foreign currency demand. A

typical example of these controls was the import license issues administered by the Import

Programming and Monitoring Committee (IPMC).
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Indeed, attempts to operate the fixed exchange rate system successfully failed because of the

inability of successive governments to adhere to fiscal and monetary discipline (Jebuni et al.,

1991). In 1971, a devaluation of 44% was implemented as part of the conditions for receiving

support from the international community. This was in addition to the implementation of the

restrictive macroeconomic policies.  By 1971, the government had to cut down on expenditures

and increase certain taxes to receive assistance from the international community (Jebuni et al.,

1994). The prices of consumer goods escalated considerably, resulting in public upheavals and,

consequently, a military coup in 1972. The principle of the government that came into power was

a switch from the reliance on foreign resources to one of self-dependence. It resorted to a unilateral

debt repudiation and rescheduling as a means of instilling stability in the economy.  It applied

stringent import and payments control measures because of the counteracting hostility from the

international community. The controls included prior approval for imported goods, increases in

the cost of importation and complete bans on certain goods.

Thus, towards the latter part of the ‘70s and early ‘80s, there were severe declines in export goods

as well as a sharp drop in foreign exchange earnings resulting in an adverse balance of payment

and high levels of inflation (Dordunoo, 1994). Official records indicated that government revenues

were at an all-time low, primarily due to the drop in cocoa exports. However, the smuggling of

harvested cocoa heightened because of the rationing of foreign exchange. This resulted in the

advent of an active black market for foreign currency as an illegal alternative of financing the

smuggling activities (Sanusi, 2010b). Hence, there were two foreign exchange rates in the market,

the fixed official exchange rate and the parallel, or black market, rate. While the fixed rate was

characterised by inconvertibility and subject to rationing, the parallel rate was flexible. The

premium on the parallel rate escalated to about 42.64 by December 1982 (Dordunoo, 1994),

suggesting significant overvaluation of the official exchange rate. Coupled with other

macroeconomic challenges facing the economy, the government was overthrown through another

military coup in December 1981. Subsequently, in 1983, the new government resorted to the

IMF/World Bank programmes, namely the Economic Recovery Program (ERP) and Structural

Adjustment Program (SAP). The government embarked on an exchange rate and a trade

liberalisation exercise. The objective was to realign the overvalued exchange rate and move
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towards a more market-oriented system that would improve the country’s domestic conditions and

external competitiveness.

2.2.2 The ERP and post-ERP period

The exchange rate liberalisation process was initiated after the launch of the ERP in 1983. Instead

of an overnight change to the floating exchange rate regime, the conversion followed a gradual

process. The switch towards a flexible exchange rate regime began with the institutionalisation of

the export bonus and import surcharge schemes from April to October 1983. Thus, a multiple

official exchange rate arrangement was instituted. This entailed the use of different exchange rates

for specific payments and receipts. These were the first- and second-tier rates. The first-tier rate of

ȼ23.36/$ applied to traditional exports, indispensable raw materials, importation of crude oil, basic

foodstuffs, to name a few. The second-tier rate of ȼ29.98/$ was applied to non-traditional exports

and every other category of imported goods. There were hopes that this strategy could boost the

contribution of the non-traditional exports to foreign exchange earnings (Sanusi, 2010b). The rates

were ultimately integrated at ₵30.00/US$1.00 by the last month of 1983 due to inadequate capacity

to ensure competent administration of the scheme

Subsequently, the real foreign exchange cost in purchasing power parity (PPP) was implemented.

This was tantamount to a crawling peg regime. It necessitated adjustments of exchange rates on a

quarterly basis in conformance with comparative inflation rates of Ghana’s main trade partners

(Dordunoo, 1994). Following this approach, the exchange rate began to depreciate and the black

market premium declined significantly to about 2.22 cedi to a US$. In December 1984, the

government adopted a policy of intermittent foreign exchange devaluations to replace the

adjustments made on a quarterly basis. This was also to address the perceived exchange rate

overvaluation11 around the period (Bank of Ghana, 2010). Thus, the monetary authorities

specifically devalued the cedi consecutively in 1985 and 1986.

11 The overvaluation came about because of monetization of huge fiscal deficits in the presence of fixed exchange
rates (Sowa, 1994).

Stellenbosch University  https://scholar.sun.ac.za



14

The government introduced the auction market approach to enhance the adjustment of exchange

rates as well as the liberalisation of trade in 1986. In this way, exchange rates were partially

determined through the interactions between the forces of demand and supply. The auction market

approach re-introduced another form of a dual exchange rate system whereby the first window

maintained the fixed, but amendable, exchange rate set at ₵90.00/US$1.00. The second window

employed the weekly auction system organised by the Bank of Ghana. Hence, market forces

determined the exchange rate in the second window. The rates in both windows were applied to

specific transactions. While the first window rate applied to transactions involving the government,

importation of petroleum and cocoa and traditional export deals, the rate in the second window

was used in all other transaction (Harrigan & Oduro, 2000). The general retention ratio of the first

window was 35% (Dordunoo, 1994). Furthermore, a number of legal and operational arrangements

concerning the auctions were put in place to take care of both the demand and supply sides of the

growing foreign exchange market. For example, the introduction of export incentives and

reduction in export tax rates were aimed at increasing foreign exchange supply.

The black market premium begun to increase and so the two exchange rate windows were unified

by February 1987 through the abrogation of the first window. Hence, all transactions became

subject to the second window determined by the weekly auctions. Over time, other transactions

qualified to bid at the auction. These included services and transfer disbursements permitted by

the exchange control agencies and foreign exchange demand for business travels and repatriation

of dividends and profits. The increase in demand for foreign exchange led to a faster depreciation

of the official exchange rate (Leith & Soderling, 2000).

The retention ratios were further reduced in March 1987, due to the need to increase foreign

exchange supply. Other measures included the lodgement of retained foreign exchange by all

categories of exporters at the Bank of Ghana by the 60th day of shipment. The preliminary auction

was centred on the Marginal Pricing Auction System (MPAS). The framework of the system

ensured that bidders who were successful pay only the marginal price for the foreign exchange

apportioned to them. The Dutch Auction System (DAS) was employed in the subsequent auction.

This system required successful bidders to pay only the bid price. Over time, as most foreign
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exchange restrictions were removed, accessibility to the auction increased substantially. The

subsequent diversion of foreign exchange demand from the black market to the auction ensured a

rapid depreciation of the official market rate against the black market rate. This led to a further

reduction of the black market premium (Sanusi, 2010b).

2.2.3 Inter-bank exchange rate regime

The exchange rate was further liberalised in February, 1988, when legislation allowed forex

bureaux to operate legally (Bhasin, 2004). The purpose of this was to close the existing gap

between the black market and official exchange rates and ultimately create a single foreign

exchange market by eradicating the black market premium (Dordunoo, 1994). By the end of 1988,

forex bureaux proliferated. More than 180 bureaux were registered by the early ‘90s (Harrigan &

Oduro, 2000). Their licenses permitted them to finance any legal importing activities and engage

in foreign exchange transactions without disclosing the source of foreign exchange. They were

obliged to submit accounts to the Bank of Ghana every month on the volume of sales and purchases

of specific currencies traded. The operations of the forex bureaux led to a decline in the black

market premium.  Nonetheless, the bureaux rate was above the auction rate. As most of the foreign

exchange restrictions were removed, import licensing became unnecessary and was terminated in

January 1989. The exchange rate and international trade taxes became the main tools in the

execution of trade policy in Ghana (Jebuni et al., 1994).

In an effort to further decrease the gap between the bureaux rate and the auction rate, a bureau

became eligible to bid in the auction markets in December 1989 on condition that it was at least a

year old and had a minimum monthly turnover of $250,000. The bureaux was required to use the

services of a certified bank to disburse the funds allocated to it by the auction. By March 1990, the

weekly retail auction was substituted by the interbank wholesale system under which the interbank

exchange rate (the composite exchange rate) was introduced. The wholesale auction system strictly

reserved the purchases of foreign exchange from the Bank of Ghana for authorised dealer banks

and eligible bureaux. The Bank of Ghana engaged in the sale of forex to the bureaux as a way of

intervening in the market. Banks and bureaux were permitted to trade in foreign exchange among

themselves. In fact, the Bank of Ghana acted in the capacity of a purchaser and a supplier
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contingent on its policy necessities. The activities of the banks in the auction process as well as

the forex bureaux implied that there were two spot rates in the foreign exchange market. In 1992,

the system of wholesale auctioning was brought to an end and replaced with the inter-bank market

system. Statistics show that the cedi depreciated from ȼ2.75/$ in 1983 to ȼ390/$1 in January 1992.

The introduction of the interbank market system, thus, marked the end of the foreign exchange

market reform process in Ghana. Since 1992, the management of the exchange rate by the Bank

of Ghana has been directly through the interbank market. Banks and forex bureaux have since been

operating in a competitive environment (Bank of Ghana, 2010).

Table 2.1: Exchange rate policy regimes in Ghana since 1957

Regime Period Policy

1 1957 – 1966 Fixed to British pound

2 1966 – 1982 Fixed to American dollar

3 1983 – 1986 Multiple exchange rate system auction

4 1986 – 1987 Dual exchange rate system-auction determined dual retail auction system
5 1987 – 1988 Dutch auction system

6 1988 – 1989 Foreign exchange bureaux

7 1990 – 1992 Wholesale and inter-bank systems
8 1992 – date Inter-bank market. The bank of Ghana selling and buying rates were

determined by the average daily retail rates of the commercial banks.

9 2007 Redenomination of the cedi
Source: Bank of Ghana

2.2.4 Post re-denomination period

Parliament replaced the Exchange Control Act of 1961 with the new Foreign Exchange Act (Act

723) in December 2006. The objective of this new Act was to ensure a shift from the regulation

that restricted the issue and transfer of securities and external loan contracts between residents and

non-residents to a more liberalised foreign exchange system (Quartey & Afful-Mensah, 2014). In

line with the new Act, the inflow of foreign exchange became more liberalised. Since the initiation

of the liberalisation processes, the cedi had mostly depreciated against the dollar. By January 2007,

the value of the cedi relative to a dollar was around 9,200. In July 2007, the Bank of Ghana

redenominated the cedi to deal with the high numerical values of prices and foreign currency
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exchange in cedi terms. It was also to curtail the problem of carrying enormous amounts of money

to transact business and enhance book and statistical record keeping. The redenomination

introduced the new Ghana cedi. Thus, ȼ10,000 of the old cedi became equivalent to ȼ1.00 of the

new cedi and its value relative to the dollar varied around ȼ1/$1 towards the end of 2007.

Subsequently, statistics from the Bank of Ghana and IFS show that despite a few periods of

stability, the Ghana cedi continued to depreciate against major trading currencies.

2.2.5 Trends in the nominal exchange rate

In examining the trend in the nominal exchange rate, two databases are available. Data from Bank

of Ghana and IMF, International Financial Statistics (IFS). A careful analysis of the nominal

exchange rate data for Ghana, published in the IFS, reveals that the nominal exchange rate data

(also used in the derivation of the Nominal Effective Exchange Rate (NEER) and the Real

Effective Exchange Rate (REER)) has been adjusted backwards for periods before the

redenomination of the Ghana cedi. That is, for all periods before 2007Q3, the nominal exchange

rate data had been divided by 10,000. For example, in 1994Q4 the period average nominal

exchange rate of the cedi per unit of the dollar was ȼ0.1/1$ according to the IFS CDROM (2014)

while the Bank of Ghana, the source of the data, has it on the records as ȼ1022.89/$1. By

implication, the true nature of the trend of the nominal exchange rate is compromised and results

from the use of such data may be misleading. In Figure 2.1, the period average nominal exchange

rate published by the IFS and that of the Bank of Ghana are compared. Notably, since the fixed

exchange rate regime ended in 1983, the exchange rate generally has been on a depreciating path

with relatively few appreciation episodes. This worsened within the period from 2000 to 2007,

when the redenomination exercise was initiated. One can observe that the NER_BOG captures the

change in the trend of the nominal exchange rate of Ghana as a result of the redenomination of the

Ghana cedi in 2007, whereas that of the IFS does not. Particularly in 2007, one can observe a sharp

drop in the NER_BOG as opposed to that of the NER_IFS. In light of this observation, the author

has also computed the real and nominal effective exchange rate for Ghana using the NER_BOG

and has used the data in other analysis in the thesis.
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Note: Both the NER_IFS and the NER_BOG are expressed in domestic currency terms. NER_BOG is
represented on the right axis.

Figure 2.1: Movement in the nominal exchange rate: a comparison
Source: Author’s compilation using data from BOG and IMF, IFS

2.3 DEVELOPMENTS IN KEY MACROECONOMIC INDICATORS

In this section, the response of the economy over the changing regimes of the exchange rate is

examined. Interactions between the exchange rate policy and other key macroeconomic variables

are examined over time.

At the time of independence, Ghana was among the countries with the highest per capita income

in sub-Saharan Africa (Jebuni et al., 1994). The structure of the economy typified that of a classic

open economy. Substantial amounts of external reserves were inherited from the colonial master,

the Great Britain. This totalled about $269 million (Jebuni et al., 1991). Macroeconomic conditions

were relatively stable in the first four years after independence and the gross domestic product was
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rising as depicted in Figure 2.2 and 2.3. The monetary targeting policy framework12 in operation

presented no inflationary pressures. In fact, in the initial years after independence the Nkrumah

government introduced no new policies. The first post-independence five-year development plan

was launched in 1959. The emphasis of this plan was on import-substitution industrialisation. This

necessitated considerable increases in government expenditure with huge import volumes. This

led to the utilisation of large sums of foreign exchange reserves. The boom in the main export

commodity, cocoa, around this period ensured that there was enough capital to fund the projects.

However, a few years after the projects were initiated, the price of cocoa began to fall to a record

low, leading to a drastic decline in external reserves and internal revenues of the country (Jebuni

et al., 1991).

Consequently, domestic credit targets were constantly violated mainly from higher budget deficit

financing. The increase in incomes during the period 1958 to 1961 also resulted in an increase in

private consumption (Jebuni et al., 1994; Sanusi, 2010b). These new dynamics in the economy

coupled with the persistent decline in commodity prices caused the current account deficit to

escalate to US$135.1m in 1961 from US$19.4m in 1959 (Jebuni et al., 1994). As a result, in 1961

the government rolled out the initial set of trade and payment controls to curb the looming crisis.

These controls were aimed at protecting indigenous industries and boosting government revenues,

which were dwindling drastically. In the midst of these macroeconomic challenges, in 1963 the

government launched another seven-year development plan that required the commitment of huge

government expenditures. A sharp decline in cocoa prices from US$997 in 1969 to US$565 per

ton exacerbated the shortages in foreign exchange reserves. Owing to the depletion of foreign

exchange reserves, the government opted to borrow from abroad by 1971. However, assistance

from the international community came with conditions that specified that the government cut

down on its expenditure and increase the taxes on certain goods.

While these conditions were being implemented, the prices of consumer goods escalated

considerably, resulting in public upheavals and a military coup in 1972. By the time the new

12 Under this framework, domestic credit was directly targeted so as to attain money supply targets as an intermediate
variable to achieve price stability.
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government took over in 1972, statistics from the World Bank, World Development indicators,

show that the economy was experiencing a negative growth rate of about 2%. The principle of the

new government was self-dependence and a switch from the reliance on foreign resources.

Therefore, it resorted to unilateral debt repudiation and rescheduling as a means of instilling

stability in the economy. Further, it applied stringent import and payments control measures

because of the counteracting hostility from the international community. The controls included

prior approval for imported goods, increase in the cost of importation, quantitative restrictions and

complete bans on certain goods (Jebuni et al., 1994; Sanusi, 2010b).

Indeed, macroeconomic conditions in Ghana between the late ‘70s and early ‘80s were similar to

that of most sub-Saharan African countries. Economies were typically characterised by non-

performing domestic manufacturing and agricultural sectors, low import and export volumes,

reduction in government revenues and negative growth rates. The severe scarcity of goods due to

bottlenecks in domestic production and natural disasters resulted in escalating domestic prices

(Sowa, 1994).

In Ghana the growth rates recorded from 1981 to 1983 were approximately -3.5%, -6.9% and -

4.6% respectively and the highest rates of inflation were recorded in 1977 (116%), 1981 (117%)

and 1983 (122%). The attractiveness of the black market rates resulted in significant amounts of

cocoa being smuggled out of the country (World Bank, 1985). This affected the government’s tax

revenue base and contributed to the huge fiscal deficits. Thus, most governments, including Ghana,

adopted the IMF/World Bank stabilisation programmes in attempts to salvage their ailing

economies.
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Table 2.2: Snapshot of key macroeconomic indicators

1966-71 1972-77 1978-83 1984-89 1990-95 1996-01 2002-07 2008-14

Real GDP growth (%) 3.36 -1.07 -1.43 5.74 4.13 4.27 5.32 8.08

Real GDP per capita

growth (%)

2.55 -3.42 -3.91 2.62 1.33 1.85 2.64 5.44

Gross fixed capital

formation (% GDP)

10.44 8.12 6.28 12.95 22.33 23.46 22.76 26.70

CPI Inflation rate (%) 5.44 41.37 73.21 28.50 29.11 26.60 15.15 13.07

M2 (% GDP) 19.08 21.73 15.72 11.77 16.34 21.61 26.40 19.35

Government

expenditure (% GDP)

12.63 11.77 8.14 10.18 12.49 10.72 11.92 18.88

Total reserves incl

Gold (% of GDP)

3.86 5.22 7.94 8.98 9.20 8.11 14.50 13.10

Export (% GDP) 18.21 17.68 6.95 14.98 20.18 37.42 34.79 33.54

Import (% GDP) 20.62 16.57 7.38 19.85 31.04 53.58 52.52 47.32

Current balance (%

GDP)

-1.52 -2.39 -1.73 -4.96 -7.59 -5.35 -10.25

Net ODA and AID

received (US$m)

374.97 265.19 368.26 797.31 903.04 858.49 1286.09 1565.34

Official Exchange rate 1.42 1.17 2.75 150.15 758.68 3960.08 7462.73 1.89

Note: Nominal exchange rate is expressed in cedi per unit of dollar.
Source: Author’s compilation using data from World development indicators, International financial statistics and

Bank of Ghana

Since the adoption of the IMF/World Bank programmes, statistics indicate that there has been

substantial changes in the performance of the macroeconomy of Ghana. Specifically, the economy

responded positively to the reforms evidenced by relative improvements in the macroeconomic

indicators shown in Table 2.2. Figure 2.2 depicts the trend in the output growth. One can easily

observe the volatility in both series in the ‘70s and early ‘80s. Following the implementation of

the reforms, the GDP growth rate and GDP per capita growth rate have both been comparatively

stable.
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Figure 2.2: Trends in the GDP per capita growth rate

Source: Author’s compilation using data from World Development Indicators

There was a sharp increase in GDP performance in 2011 after Ghana joined the league of oil-

producing economies. The GDP growth has, however, been decelerating since 2012, probably

because of the relative poor performance in the productive sectors of the economy and the fall in

crude oil prices. The fall in gold prices on the international market combined with oil production

not meeting stipulated targets may also be factors. Statistics from WDI indicates that the GDP

growth declined from 14% in 2011 to 9.3% in 2012 and to 4% in 2014. The period between 2012

and 2015 was also characterised by increased movements in the exchange rate, though the general

trend was depreciation (Alagidede & Ibrahim, 2016).
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Note: Inflation is expressed on the top right axis. All others are expressed on the left axis.

Figure 2.3: Trends in inflation, money and government expenditure
Source: Author’s compilation using data from World Development Indicators

Figure 2.3 illustrates the trends in inflation (CPI), money (M2) and government expenditure for

the period 1966 to 2014. After the implementation of the reforms, the average inflation rate

declined to about 29% for the period between 1984 and 1989. During the same period, M2 (% of

GDP) also grew marginally from 9% to 13% and has been on the rise consistently while inflation

remained relatively stable. Indeed, as a result of the low inflation achieved in the late ‘90s, the

monetary authorities informally adopted the Inflation Targeting (IT) regime in 2002, although it

only made a formal announcement in 2007. This made Ghana the second country after South

Africa to adopt the policy. Since the adoption of the IT13, inflation levels have reduced further.

Statistics from IFS shows that the average inflation rate between 2007 and 2014 declined to

approximately 12%. Given the consistent depreciation of the exchange rate within the same period,

empirical studies continue to debate the extent of transmission of exchange rate movements to

13 In Opoku-Afari (2005), the system of inflation targeting being practiced in Ghana is best categorised as “inflation
targeting lite”. This is typical of systems in which monetary authorities explicitly use inflation as a target and
concurrently participate actively on the foreign exchange market to correct distortions.

5

10

15

20

25

30

-40

0

40

80

120

160

1970 1975 1980 1985 1990 1995 2000 2005 2010

Govt Expenditure, 5yr Moving Average CPI Inflation, (annual %)
CPI Inflation 5yr Moving Average M2 (% of GDP) 5yr Moving Average
M2 (% of GDP) Govt. Expenditure (% of GDP)

Stellenbosch University  https://scholar.sun.ac.za



24

inflation in Ghana. Unlike the monetary targeting era, under the IT, the Bank of Ghana employs

the Policy Rate (PR) as a target for inflation directly, without any consideration of monetary

aggregates (Quartey & Afful-Mensah, 2014). This became necessary due to an apparent

weakening of the link between monetary aggregates and inflation. The objective of the inflation

targeting policy has been to make price stability the principal long-term objective of monetary

policy while enhancing fiscal consolidation. Nonetheless, statistics from WDI shows that the fiscal

position of the government has generally been on the side of deficits. Fiscal deficit as a percentage

of GDP increased from an average of 2.8% between 1984 and 1992 to 7.8% between 2006 and

2013. This has been attributed to the low revenue mobilisation. Thus, inflows of external capital

to support developmental projects have been a common feature in the history of Ghana. For

example, Figure 2.4 shows the trends in Official Development Assistance (ODA) and Aid in

Ghana. Generally, the trend has been upward.

Figure 2.4: Trends in net official development assistance and official aid.
Source: Author’s compilation using data from World Development Indicators.

In terms of trade, since the implementation of the ERP, the country has maintained an open and

liberal-market policy with the abolition of the strict import controls and anti-export bias measures.

Trends in exports and imports from 1966 to 2014 are depicted in Figure 2.5. The trends in trade

and the nominal exchange rate are also shown in Figure 2.6.
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Figure 2.5: Trends in exports and imports

Source: Author’s compilation using data from World Development Indicators

Note: nominal exchange rate is expressed on the right axis. All others are on the left axis.

Figure 2.6: Trends in trade and the nominal exchange rate

Source: Author’s compilation using data from World Development Indicators

Indeed, the content of the liberalisation programme has resulted in some relative responses in both

exports and imports, with imports rising faster. The rise in imports has also contributed to the

persistent depreciation of the exchange rate due to increasing demand for foreign currency.
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central bank, the economy recorded few episodes of trade surpluses in the late ‘70s. The favourable

terms of trade at the time similarly contributed to this. Nonetheless, the level of trade at which

such surpluses were attained was very low.

Following the implementation of the trade liberalisation programme, overall trade as a percentage

of GDP increased from 11.5% to 110% between 1983 and 2001 as depicted in Figure 2.6.  In the

late 2000s, there was a steady decline in trade, possibly due to the dire effects of the world financial

crisis. Another reason for the decline may be the drop in exports due to the strengthening of the

cedi after the redenomination in 2007. Nonetheless, in 2011, trade began to increase, recording

about 101% in 2012 resulting from the initiation of the exportation of oil. In fact, oil exports have

become an important source of foreign exchange for the government. Cocoa, gold and oil exports

constituted about 78.3% of total export earnings in 2013 (Bank of Ghana, 2014). Overtime, the

increase in trade with imports rising faster and deteriorating terms of trade have led to an increasing

current account deficit. The general trend highlighted in Figure 2.7 shows a worsening of the

current account position apart from the surpluses observed in the late ‘70s and again in 2003.

Figure 2.7: Trends in current account performance
Source: Author’s compilation using data from World Economic Outlook and World Development Indicators.
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On Table 2.3, a correlation analysis is used to examine the nature of association between the

macroeconomic variables outlined, the nominal exchange rate and the real exchange rate. The

results indicate that there is a significant positive correlation between exports and imports of goods

and services and the nominal exchange rate. This is also true for inflation, government expenditure,

M2 and total reserves. By implication, upward movements (depreciation episodes) are associated

with increases in exports and imports, inflation, government expenditure as well as M2 and total

reserves. On the other hand, for the current account, GDP, GDP per capita and Net ODA and Aid,

there is a negative correlation with the exchange. This suggests that upward movement in the

exchange rate occurs in tandem with a downward movement in these variables. Thus, an

appreciation of the real exchange rate is associated with a rise in Net ODA and Aid received.

Table 2.3: Correlation analysis of exchange rate and macroeconomic variables

Variable Coefficient t-statistic Probability

Exports of goods and services (current US$)* 0.75 7.01 0.0000

Imports of goods and services (current US$)* 0.77 7.44 0.0000

Current account bal. (current US$)* -0.26 -1.60 0.1180

CPI Inflation* 0.44 2.89 0.0067

GDP (constant 2005 US$) -0.67 -5.16 0.0000

GDP growth rate -0.31 -1.82 0.0778

GDP per capita (constant 2005 US$) -0.70 -5.58 0.0000

Govt. Expenditure (current US$)* 0.16 0.96 0.3410

M2 (current LCU)* 0.77 7.34 0.0000

Net ODA and Aid received (constant 2011$) -0.06 -0.31 0.7573

Total reserves incl. gold (current US$)* 0.59 4.39 0.0000

Note: *represents variables available in nominal value. The correlation between such variables and the
nominal exchange rate is examined. For all other variables, the real exchange rate is used.

Source: Author’s computation using data from World Development Indicators, International Financial Statistics and
the Bank of Ghana
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2.4 CONCLUSION

This study has outlined the exchange rate policies pursued since Ghana attained independence in

1957 as well as the trends in key macroeconomic indicators. A correlation analysis is also used to

examine possible association between the exchange rate and key macroeconomic variables.

Evidently, exchange rate policies have been pursued in Ghana alongside other macroeconomic

reforms as a way to position the economy on a consistent path of growth in line with the

IMF/World Bank programmes. The main objective of the exchange rate policy, in particular, has

been to offer incentives to boost the production of tradable goods and improve competitiveness on

the international market. The conduct of these policies has resulted in a shift from the radical direct

control approaches to a market-driven orientation. The exchange rate liberalisation followed a

gradual process instead of an overnight switch from the fixed exchange rate regime. Statistics show

that Ghana has achieved relative success in macroeconomic performance following the exchange

rate liberalization and other reforms. Evidence of this can be traced to the relative stability in the

level of inflation, the turnaround in output performance and the relative improvement in trade

performance. Nonetheless, trade and fiscal deficits have increased persistently since the mid ‘80s.

Important lessons emanating from this chapter are as follows: first, the flexible exchange rate

regime has introduced a series of fluctuations in the exchange rate that was not an issue during the

fixed exchange rate period. For a small, open economy heavily reliant on imported goods, such

fluctuations may increase uncertainties and pose macroeconomic challenges, especially for firms

in terms of budget planning and forecasting profits. In the case of Ghana, where the managed float

system is in place, such fluctuations tend to be politically risky. Thus, in order to ensure relative

stability in a managed float exchange rate system, improvement in productivity, fiscal discipline

and proper management of reserves is imperative.

Second, for a small open economy like Ghana, operating an inflation-targeting policy, excessive

liberalisation of trade may produce counter-policy results and cause substantial and persistent

exchange rate depreciations, which may pose challenges for monetary policy. Whereas trade

restrictions may not be an optimal option to control excessive imports (leading to a high demand

for foreign currency), other policies could be adopted to control this. For example, with the
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increasing number of foreign retail shops, a policy could be instituted that ensures that at least 50%

of goods on sale in these shops are produced domestically. This would go a long way to improve

the value chain by creating business opportunities for local farmers and entrepreneurs who provide

supplies to such retail shops. It would also increase employment and the tax base. It is critical that

policies aimed at encouraging, nurturing, supporting and sustaining local industries are adopted,

monitored and enforced to the core. These include measures targeted at increasing credit

accessibility, improving the ease of doing business, improving general infrastructure, curtailing

excessive dumping, encouraging the consumption of made-in-Ghana goods, among others.

The lessons emanating from the review of exchange rate policies and macroeconomic performance

in Ghana point out certain areas that require more robust analysis, which will be addressed in the

succeeding empirical chapters. First, in a managed float system of exchange rates, it is critical for

monetary authorities to be able to establish the equilibrium exchange rate in order for the

appropriate interventions to be carried out. This is because timely interventions are necessary to

arrest intermittent fluctuations that create upheavals in the economy. To do this, it is important to

establish the macroeconomic variables that inform the behaviour of exchange rates or, in other

words, that drive movements in the exchange rate. Hence, it is necessary to investigate empirically

the macroeconomic factors that influence movements in the equilibrium exchange rate of Ghana.

Determining the equilibrium exchange rate is, thus, the first step in determining the extent of

exchange rate misalignment. Establishing the extent of exchange rate misalignment is important

because of its effects on trade performance, domestic prices and, hence, the overall performance

of the economy.

Second, in a managed float system of exchange rates, monetary authorities need to be able to

accumulate substantial reserves, which will be used in intervening in the foreign exchange market.

The performance of the trade sector plays an important role here. This is because one of the

channels through which the government accumulates reserves is the proceeds of the export sector,

and the exchange rate influences this through its impact on the terms of trade and the flow of

exports. However, when exchange rates are misaligned, it can create the wrong incentives in terms

of production and consumption of tradable goods that can have negative effects on the trade
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balance. Thus, after establishing the extent of exchange rate misalignment, a study of the

relationship between the exchange rate and the trade balance is necessary to understand how the

trade balance responds to the movements in the exchange rate. This is essential because of the need

to carve out specific policies to improve trade performance in Ghana and boost foreign exchange

reserves.

Further, in a flexible exchange rate system, movements in the exchange rate may influence the

implementation and success of monetary policy particularly in a small, open economy.  Hence,

given the implication of the movements in the exchange rate on domestic prices, it is important to

investigate empirically the extent and magnitude of exchange rate pass-through to domestic prices.

These issues are addressed in the following empirical studies.
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CHAPTER 3

EXCHANGE RATE BEHAVIOUR IN GHANA: IS THERE A

MISALIGNMENT?14

3.1 INTRODUCTION

Theoretically, maintaining the real exchange rate at a level close to its equilibrium is imperative

for sustained growth, particularly from the export sector (Edwards, 1988; Kemme & Roy, 2006).

A persistent departure of the real exchange rate from its equilibrium path results in exchange rate

misalignment (Edwards, 1989). Misaligned real exchange rates distort relative prices, send wrong

signals to economic participants and can lead to misallocation of scarce economic resources. An

overvalued currency may result in the loss of competitiveness in international trade. This may lead

to lower investment and productivity in the export sector as well as in domestic industries when

relatively cheaper imports flood the local market. An undervalued currency may lead to increases

in inflationary pressures in an economy (Edwards, 1989). This may arise from the higher demand

for the relatively cheaper exports and expenditure switching from imports to nontradable15 goods.

Persistent misalignment of the real exchange rate can, therefore, have severe consequences for

macroeconomic stability and stifle growth.

Attempts have been made to investigate exchange rate misalignment in a number of countries.

Particularly in West Africa, the assessment of equilibrium exchange rate has become critical given

the agenda of the six member states (Ghana, Nigeria, Gambia, Liberia, Guinea and Sierra Leone)

to have a single currency. This is because the establishment of a monetary union necessitates

member countries to comply with specific quantitative and qualitative targets. As seen in Coulibaly

14 A paper based on this essay titled Exchange Rate Behaviour in Ghana: Is there a Misalignment? has been accepted
for publication in the Journal of Developing Areas.

15 In Jenkins, Kua, & Harberger (2011), this refers to goods mainly produced to meet demand and consumption of
domestic market and are not traded on the international market. Such goods usually have high transportation costs.
Examples of these include real estate and construction, public services like water supply, electricity, and
transportation.
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& Gnimassoun, (2013) exchange rate misalignment may depict the level of economic

competitiveness and serve as an indicator of the sustainability of a monetary union. It is, therefore,

imperative that the extent of exchange rate misalignment is assessed for all member states against

the set target to aid comparison across the member states. Unfortunately, only a few of such studies

exist in Ghana. Examples conducted before the redenomination of the Ghana cedi are Iossifov &

Loukoianova (2007) and Abbey, Jebuni, Gockel & Hester (2007). Generally, they argue that there

are a series of episodes of overvaluation and undervaluation for the period from 1984 to 2005. On

Iossifov & Loukoianova (2007), towards the end of 2006 the movement of the REER appeared to

follow an equilibrium process contrary to Abbey et al. (2007) who advance the notion of an

overvaluation. Another study in Ghana by Kwakye (2012) which extended the study of Iossifov &

Loukoianova (2007) covered the period after the redenomination. The findings of the essay

indicate that the cedi was highly overvalued from 1981 to 1983. For the rest of the period, incidents

of overvaluation and undervaluation were within a marginal threshold.

A careful analysis of the REER data for Ghana (used by the aforementioned studies and published

by the IMF’s IFS) reveals that the nominal exchange rate data has been adjusted backwards,16 as

noted earlier, for periods before the redenomination of the Ghana cedi. This suggests that the

REER derived, using the adjusted nominal exchange rate, has been altered by that adjustment. By

implication, through the change in the REER series, the effect of the redenomination of the cedi is

reduced or removed. Therefore, a possible break in the series was lost. The consequence for post

2007 studies employing this data, particularly for the investigation of exchange rate misalignment,

are that the results are possibly biased and may be unreliable. This study contributes to the

literature on exchange rate misalignment in Ghana by computing the REER using the actual

(unadjusted) nominal exchange rate values in order to reinvestigate the phenomenon. The

objectives of this study, therefore, are: (i) to estimate a model for REER and (ii) to investigate the

extent of misalignment of the Ghanaian cedi.

16 That is all data before 2007Q3 have also been divided by 10,000. For example, in 1994Q4 the period average
nominal exchange rate of the cedi per unit of the dollar was ȼ0.1/1$ according to the IFS CDROM 2014 while it is
ȼ1022.89/$1 according to data from the Bank of Ghana.
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The findings of this essay reveal some similarities and variations from previous studies. Terms of

trade, real interest rate differential and investments have a significant appreciating effect on the

REER. Increases in imports and external debt induce a depreciating effect on the REER. The study

also reveals that since 2007, the movements of actual real effective rate away from its equilibrium

path have been substantial which consistently indicate an overvaluation. This has implications for

export competitiveness in the international trade market.

The rest of this chapter is organised as follows: Section 3.2 presents stylised facts on exchange

rate developments in Ghana. A review of the theoretical and empirical literature is presented in

Section 3.3, followed by the analytical framework and the empirical model in Section 3.4. Section

3.5 presents results from the Johansen cointegration and error correction model. Section 3.6

summarises the findings and concludes the essay.

3.2 EXCHANGE RATE DEVELOPMENTS IN GHANA

Ghana has experienced different exchange rate regimes. The fixed exchange rate system was

adopted from 1957 to 1982. The cedi was fixed to the British pound from 1957 to 1966 and

subsequently to the US dollar until 1982. Following the launch of the Economic Recovery Program

(ERP) in 1983 exchange rates were liberalised. The real foreign exchange cost in Purchasing

Power Parity (PPP) was implemented between 1983 and 1984. The system necessitated

adjustments of exchange rates on a quarterly basis, in conformance with comparative inflation

rates of the main trading partners of Ghana. During the last month of 1984, the government adopted

a policy of intermittent foreign exchange devaluations to replace the adjustments made on a

quarterly basis because the exchange rate was perceived to be overvalued (Harrigan & Oduro,

2000).

In 1986, the government adopted the auction market approach to enhance the adjustment of

exchange rates as well as the liberalisation of trade. The auction market approach introduced the

dual exchange rate system whereby the first window maintained the fixed, but amendable,

exchange rate fixed at ₵90.00: US$1.00 and the second employed the weekly auction system

organised by the Bank of Ghana, which allowed the determination of exchange rates by market
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forces. These two arrangements were likewise unified by February 1987. By 1988, the exchange

rate was completely liberalised with the legislation that allowed forex bureaux to operate legally

(Bhasin, 2004). By 1990, the weekly retail auction was substituted by the interbank wholesale

system. In 1992, the system of wholesale auctioning was brought to an end and substituted with

the inter-bank market.

In June 2007, a redenomination of the cedi by the Bank of Ghana, led to the initiation of the new

Ghana cedi. The purpose was to deal with the high numerical values of prices and to enhance book

and statistical record keeping. The value of the cedi relative to a dollar before the redenomination

was in the range of ¢9,300 - ¢10,000. It became ¢0.93 - ¢1 to $1 after the redenomination.

3.2.1 Movements in the real effective exchange rate

Due to the adjustments made in Ghana’s REER published by the IFS (as mentioned earlier in this

essay), the author computed the unadjusted REER, which is used in this essay. The method of

computation of the REER by the author is outlined under section 3.4.3 of this essay. Figure 3.1

depicts the REER published in the IFS against that computed by the author for the purpose of this

study (hereafter referred to as REER_computed). The REER by IFS and the REER_computed are

expressed in local currency terms. Thus, an upward movement of the REER_computed represents

a depreciation while a downward movement represents an appreciation. The movements in both

series depict developments in the exchange rate regime over time. Thus, one can observe similar

movements in both series. In the period between 1995 and 2000, both the REER_computed and

REER_IFS show some relative appreciation of the effective real exchange rate. This may be

attributed to the relative increase in foreign reserves, mainly from increased terms of trade and

foreign direct investments. In addition, arising from the redenomination exercise in 2007, there

was a sharp fall in the REER_computed. The REER published in the IFS does not capture this.

Particularly, it can be observed from both series that since 1983 there has been consistent

depreciation of the cedi against major trading partner currencies. This trend is also captured in the

nominal effective exchange rate shown in Figure 5.2. The bilateral exchange rate of the cedi to its

partner currencies became even stronger than rates in the early ‘80’s due to the redenomination of
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the cedi in 2007. For example, in 1983Q4, the bilateral exchange rate of the cedi and the dollar

was ȼ30/$1. In 2007Q4, it became almost ȼ1/$1.

Note: REER_computed is represented on the left vertical axis while the REER (IFS) is on the right vertical.

Figure 3.1: Movements in the REER, 1980 – 2013
Source: Author’s compilation using data from Bank of Ghana and the IMF, IFS

3.3 LITERATURE REVIEW

3.3.1 Theoretical literature

3.3.1.1 Measuring equilibrium exchange rate and exchange rate misalignment

Generally, the economic literature defines equilibrium as the state in which demand and supply of

a variable are the same. Accordingly, equilibrium real exchange rate also refers to the level at

which the demand and supply for a currency is equal and there is no tendency for a change.

However, because the real exchange rate plays an important role in the process of macroeconomic

adjustments, its equilibrium tends to change with new shocks to the economy. Hence, the

equilibrium exchange rate is not static, but rather changes over time as the values of

macroeconomic variables that drive movements in the exchange rate change (Montiel, 2002).

Empirically, different approaches of estimating the equilibrium real exchange rate have emerged

in the literature. The purchasing power parity (PPP) theory is one of the earliest approaches for
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determining equilibrium real exchange rate. There is, however, an underlying assumption in this

theory that the equilibrium real exchange rate is constant over time. Studies such as Driver &

Westaway (2005), Macdonald (2000), Rogoff (1996) and Saayman (2007) have provided

empirical evidence to suggest that the mean reversion of the exchange rate to a constant level is

low/non-existent, creating a general perception that the PPP does not hold especially in the short-

run. Again, the PPP narrowly focuses on monetary sources of exchange rate movements,

disregarding the effects of real factors (Edwards, 1989; Ghura & Grennes, 1993).

Apart from the PPP, the FEER and BEER are two other popular frameworks for determining the

equilibrium exchange rate. The FEER, popularised by Williamson (1994), is the exchange rate

necessary for the simultaneous attainment of both the internal and external equilibrium. Internal

equilibrium occurs when the economy under consideration operates at the full employment level

of output with low inflation. The external balance occurs when the current account position is at

an appreciable sustainable level over a medium term horizon after controlling for inflows of

resources and foreign debt. On the other hand, the BEER, popularised by Clark & MacDonald

(1998) considers the cyclical movements and the dynamic behaviour of the real exchange rate

while taking wider macroeconomic conditions into account. Hence, the BEER compares the

behaviour of the exchange rate to movements in specific macroeconomic fundamentals17. While

the FEER assumes macroeconomic balance and external sustainability, the BEER assumes that the

equilibrium exchange rate is determined through the behaviour of a relevant set of fundamentals

that drive changes in real exchange rates. Thus, the concept underlying the FEER is normative as

it involves ad hoc judgment on the size of key variables, whereas the BEER is devoid of normative

bias and completely statistical (Hossfeld, 2010). Following from Clark & MacDonald (1998), the

theoretical foundation of the BEER approach can be traced to the risk-adjusted uncovered interest

rate parity (UCIP) stated as:

(3.1)

17 That is, underlying real macroeconomic variables that drive movements in the real exchange rate over the long-
term (Edwards, 1989; Hossfeld, 2010; Nilsson, 2004).
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where denotes the price of a unit of foreign currency, is the nominal interest rate, and c is the

risk premium with a time-varying parameter. is the rational expectations operator based on

the information pertaining at time t, represents the first difference operator, is the maturity

horizon of the asset (bonds) and superscript * depicts foreign variables. In order to change variables

from nominal to real variables, the inflation differential is deducted from both

sides of the Equation 3.1. The new relationship is written as:

(3.2)

where and represents the domestic and foreign real interest

rate respectively and is the real exchange rate defined as . represents the

nominal exchange rate, and respectively represent domestic and foreign prices. The real

exchange rate moves toward a time-varying equilibrium path over the long-run period. In Equation

3.2, the real exchange rate is a function of the expected future real exchange rate, real interest rate

differential and the risk premium. The theory assumes that the unobservable expected future real

exchange rate, is determined by the long-run macroeconomic fundamentals, . The

equilibrium exchange rate is denoted as and assumed equal to .

3.3.1.2 Relationship between exchange rate fundamentals and the real exchange rate

Edwards (1989) proposed a set of macroeconomic variables that drive movements in the real

exchange rate, commonly referred to as fundamentals. After Edwards, the literature is now replete

with empirical studies that employ different sets of variables in estimating the equilibrium real

exchange rate, particularly, the BEER. The theoretical relationships between the macroeconomic

fundamentals and the equilibrium real exchange rate outlined in Edwards (1988,1989), Montiel

(2002), Hossfeld (2010) and Nilsson (2004) are summarised as follows:
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I. Terms of trade

Theoretically, the effect of terms of trade shock to the real exchange rate is ambiguous. A positive

terms of trade shock induces both an income and a substitution effect. On the income side, the

increase in the purchasing power will lead to an increase in the demand for nontradable goods. The

increase in the demand for nontradables will push prices upwards. All other things being equal,

the increase in the prices of nontradables will cause an appreciation of the real exchange rate. On

the substitution side, local producers may switch production in favour of tradables because of

higher prices on the international market. This may result in increased wages in the tradable sector

relative to the nontrable sector. With the equalization of wages across sectors, the overall price

level will increase and hence, lead to a real exchange rate appreciation (Hossfeld, 2010). When the

terms of trade deteriorate, the fall in domestic purchasing power results in a reduction in demand

of nontradables and the result is a real depreciation. From the substitution effect, the fall in the

prices of tradables will result in a shift away from its production. This will lead to a real

depreciation. The combined effect of changes in the terms of trade on the real exchange rate will

depend on the most dominant effect.

II. Trade policy/trade restrictions

An increase in trade restrictions may lead to increases in the domestic price of imported goods.

Through the substitution effect, the volume of imports declines (Edwards, 1989). Thus, an increase

in the demand and price of nontradables will force the real exchange rate to appreciate. An increase

in openness (i.e. elimination of trade restrictions) may lead to an increase in exports and a real

appreciation. However, the preponderance of evidence in the literature on developing countries

(eg. Aron, Elbadawi, & Kahn, 1997; Daboh, 2010; Edwards, 1989; Elbadawi, 1994; Kwakye,

2012) indicates that a real exchange rate depreciation is more likely due to high import volumes

driving up competition in the domestic market and driving down prices of nontradables.

III. Fiscal stance

The effect of government expenditure on the real exchange rate depends on whether the

expenditure is focused on goods in the tradable or nontradable goods sectors. While increased

spending on nontradable goods tend to increase their relative prices and results in a real exchange
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rate appreciation, increased spending on imported goods tends to have a depreciating effect

(Edwards, 1989).

IV. Investment/ Productivity

Higher investments in the tradable sector of a country relative to its trading partners result in a real

exchange rate appreciation. However, in the case where an increase in investment occurs through

an increase in imports, this may result in a real exchange rate depreciation. According to Balassa-

Samuelson (1964), when productivity in the tradable goods sector of a country increases relative

to its trading partners it pushes wages up. As wages equalise across sectors, wages in the

nontradable goods sector also rise (without a commensurate increase in productivity). Prices of

goods in the nontradable sector shoot up leading to a real appreciation of exchange rates.

V. Net foreign assets

Changes in the capital account balance, such as rising net foreign assets and capital inflows, tend

to appreciate the real exchange rate given that the increase in domestic income results in increased

expenditure on nontradables. Thus, a positive effect is expected (Hossfeld, 2010).

VI. Real interest rate differential

An increase in the real interest rate (followed by increases in international transfers) will lead to

real exchange rate appreciation (Nilsson, 2004). The effect of the real interest rate differential is

similar to the effect of an increase in net capital inflow. Increased capital inflows will lead to an

expansion in the monetary base resulting in increased current expenditure. If the majority of such

expenditure are directed towards nontradables, the real exchange rate appreciates.

3.3.2 Empirical literature

The subject of equilibrium exchange rate determination and misalignment has attracted a great

deal of empirical attention in developed economies, as well as in emerging and developing

economies. In Clark and MacDonald (1998), results of the BEER and the FEER approaches are

compared for the G-3 currencies. Thereafter, studies have been conducted in different countries,
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including Özlale & Yeldan (2004) for Turkey; Kemme & Roy (2006) for Poland and Russia;

Hossfeld (2010) for the US and 16 of its major trading partners and Holtemoller & Mallick (2013)

for  a sample of 69 countries, among others. Particularly in China, a number of studies18 have been

conducted, possibly as a rebuttal to its alleged engineering of undervaluation strategies to maintain

a consistent current account surplus, to the detriment of its trading partners.

Studies focusing on developing countries were pioneered by the work of Edwards (1988, 1989).

Edwards (1988) proposed a theoretical model for explaining short and long-run determinants of

the real exchange rate. The model was applied to a panel of 12 countries, using the fixed effect

approach. Findings show that both the real and nominal variables (i.e. nominal exchange rate and

domestic credit) influence the real exchange rate in the short-run. However, in the long-run, only

real variables (terms of trade, government consumption expenditure, real GDP growth, controls

on capital flows, exchange and trade controls and technological progress) influence the real

exchange rate. Other studies include Cottani, Cavallo, & Khan (1990) for a sample of developing

countries, Aron et al. (1997) for South Africa and Iimi (2006) for Botswana.

Narrowing down to Ghana, some of the studies on exchange rate misalignment include Abbey et

al. (2007), Iossifov and Loukoianova (2007), Daboh (2010) and Kwakye (2012). A wide array of

macroeconomic fundamentals employed in the estimation of the real exchange rate include terms

of trade, domestic credit expansion, openness, government consumption expenditure, net foreign

assets, capital flows and technological progress, investment share of GDP, capital flows and real

interest rate differential. Generally, empirical evidence suggests that for the early ‘80s the REER

was significantly overvalued while towards 2007 and beyond, the REER seem to be close to

equilibrium or marginally dispersed.

According to Iossifov & Loukoianova (2007), the REER was below its estimated equilibrium level

during the period between 1999 and 2000 due to the steep depreciation of the REER. However, it

appreciated thereafter bringing it in line with the equilibrium. This is attributed to the return of the

18 see Cheung & Fujii (2014; Yajie, Xiaofeng, & Soofi 2007); Zhang (2001)
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real effective exchange rate to a level consistent with macroeconomic fundamentals. In the latter

part of 2006, the REER was quite close to its predicted equilibrium level which is in contrast with

Daboh (2010) and Kwakye (2012) who report an undervaluation and overvaluation respectively

for the same period. Abbey et al. (2007) find that the REER rate since 2002 has exhibited signs of

overvaluation in contrast with its estimated equilibrium values, especially after 2004. However, in

Daboh (2010) and Kwakye (2012) evidence points to an undervaluation for the same period. The

aforementioned studies have mainly employed the Johansen cointegration procedure and error

correction model. Thus, possible reasons for the differences in the results of the studies lies in the

choice of variables assembled as determinants of the REER as well as the study period understudy.

In the same way, these studies have produced different error correction terms. The error correction

coefficient in Iossifov & Loukoianova (2007) indicates that 14% of any misalignment of the actual

REER from its equilibrium is corrected in each quarter, which is about 56% per annum. In Abbey

et al. (2007) it is 65% each year, while Kwakye (2012) reports a relatively faster rate of

convergence to the equilibrium of 97%. The difference in the rate of convergence to equilibrium

in the aforementioned studies may be explained by the differences in the sample, which are the

size, span and coverage of the real effective exchange rate data. Iossifov & Loukoianova (2007)

employed quarterly data from 1984 to 2006 and Abbey et al. (2007) employed annual data for the

same period. This does not cover fixed exchange rate regime, but rather the period when exchange

rate liberalization commenced. Kwakye (2012) on the other hand employed annual data spanning

1980 to 2010, covering both three years before the commencement of the exchange rate

liberalization as well as the period after the redenomination of the Ghana cedi.

Even though a number of empirical studies have provided evidence on the extent of misalignment

of the Ghanaian cedi, there are still outstanding issues that further research needs to address.

Except for Kwakye (2012), most of the studies ended in 2006 (with mixed results) and, thus, the

effect of the 2007 redenomination on the REER and misalignment post-redenomination has not

been adequately examined in the literature. Unfortunately, given the manner in which the REER

published in the IFS has been computed, results of studies after the redenomination are hardly
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reliable19. Second, the number of macroeconomic variables employed as explanatory variables

determining the real exchange rate in the long-run have been wide and differed across empirical

studies with some variables not particularly pertinent in the Ghanaian context. This study addresses

these concerns by employing fundamentals that mostly influence the exchange rate behaviour in

Ghana. This is accomplished by exploring a wide range of theoretically and contextually viable

list of macroeconomic variables. The study also extends the literature by employing the actual

REER (unadjusted) computed by the author.

3.4 METHODOLOGY

3.4.1 Empirical model specification

The BEER is selected as the theoretical framework because it has proved to be a consistent

framework in deriving equilibrium exchange rate values (Béreau, López, & Mignon, 2010). In

establishing the macroeconomic variables, that drive movements in the long-run equilibrium real

exchange rate, this study explored the list of theoretically viable variables for which data is

available. These include terms of trade, net foreign assets, investments, government final

consumption expenditure, external debt, real interest rate differential, imports to GDP, exports to

GDP, productivity and the nominal effective exchange rate. Next, a series of possible combinations

of the variables were explored. The combination selected and reported is that which produces the

most reliable results in terms of significant variables as well as the appropriate sign that is

economically sound. The combination also ensures the overall performance of the model by

establishing a long-run relationship and meets all assumptions of serial correlation,

heteroscedasticity and normality. This process in itself is a departure from previous studies in

which a set of variables were picked at random and explored.

Thus, consistent with the theoretical underpinnings of the BEER model and characteristic of the

Ghanaian economy, the log-linear reduced form equation used to estimate the determinants of the

equilibrium REER is reported as follows:

19 Because it does not depict macroeconomic conditions in the economy.
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where LREER represents log of REER, LTOT is the log of terms of trade, INV represents

investments, LIM represents the log of imports to GDP, LED represents log of external debt, RIRD

represents the real interest rate differential. Subscript t represents the time index and represents

the disturbance term and is assumed to be independently and identically normally distributed.

3.4.2 Analytical framework

Prior to establishing cointegration (that is determining whether there is a long-run relationship

among variables in the model), the statistical properties of the data is tested. Accordingly, unit root

tests are performed to determine stationarity of series because non-stationary series can lead to

spurious regression results.  A wide range of tests is available to test for stationarity of the series,

including the Augmented Dickey Fuller (ADF), Phillip Perron (PP) tests, Elliot, Rothenberg, &

Stock (1996) (DF-GLS), Ng & Perron (2001) (the M-test). These methods test the null hypothesis

of a unit root as against the alternative of no unit root. The ADF and the Phillip PP tests have been

criticised in the literature because of their low power against I(0) alternatives closer to being I(1)

(Ng & Perron, 2001).  Hence, this study employs the test proposed by Elliot, Rothenberg, & Stock

(1996) (DF-GLS) and the Ng & Perron (2001) (the M-test), hereafter NP, against the ADF and the

PP tests because they possess superior power against persistent alternatives (Ng & Perron, 2001).

Furthermore, within the data sample coverage (1980 to 2013) of this study, several events have

taken place in the country that probably have caused structural breaks in the time series. Since the

presence of structural breaks have significant effects on the properties of standard unit root tests,

this essay also employs the breakpoint unit root test which takes into account structural shifts in

the data. The Quandt-Andrews test is also employed to examine the data for structural break.

Unlike the Chow test in which break dates must be specified, the Quandt approach determines the

maximum statistically significant breakpoint endogenously (Quandt, 1960). On the other hand, the

Multiple breakpoint tests (Bai, 1997; Bai and Perron 1998, 2003a) produces multiple break points
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which may imply the use of multiple dummies. However, the use of multiple dummies complicates

estimations and may also lead to the dummy trap.

Several time series techniques including ARIMA, OLS, FM-OLS, Engle and Granger, ARDL,

Johansen cointegration and error correction approach are available for analyzing relationships

between dependent and independent variables over time. The objective of this essay is first to

examine the determinants of the real effective exchange rate. The phenomenon under investigation

requires an approach that is able to capture the short-run and long-run dynamics of the relationship,

as well as the speed of adjustment to equilibrium. This makes the error correction modelling

approach a more suitable method for this study. Even within the framework of the error correction

modelling, there are alternatives. These are, the two-step and three-step Engle and Granger

modelling methods, the Johansen cointegration and the ARDL among others. The two-step and

three-step Engle and Granger modelling methods, ARDL error correction methods as well as other

single equation techniques assume a single cointegrating vector. The Johansen procedure, on the

other hand, accounts for the dynamic interrelationships among the variables by testing for the

existence and the number of cointegrating relationships using the simultaneous test statistics (the

max Eigenvalue test and the Trace test) without assuming a unique symmetric20 relationship. In

addition, the weak exogeneity test within the Johansen framework allows the testing of variables

to determine whether they are endogenous or otherwise, in order to ensure appropriate modelling.

In the Johansen approach, it is not necessary for all the variables in the model to be integrated in

the same order unless n = 2 (Harris & Sollis, 2003, pg. 112). Lastly, within the Johansen

framework, it is possible to account for structural breaks and outliers in the series. Johansen et al.

(2000) extend the standard VECM with additional dummy variables in order to account for

exogenous breaks in the deterministic components of a vector-valued stochastic process. Thus,

following the literature (see Baak 2012; Bussière et al. 2010; Dağdeviren et al. 2012), a dummy

variable representing the break date indicated by the Quandt-Andrews test is included as a

20 Where one variable is automatically specified as a dependent variable and the others as explanatory variables,
resulting in a single relationship where the dependent variable is explained by movements in the independent variables
and not otherwise.
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deterministic variable in the VECM. Hence, the advantages of the Johansen (1988) cointegration

and error correction approach over other techniques make it a preferred approach for this study.

Given that cointegration results tend to be sensitive to the lag length chosen, different approaches

are employed for testing the optimal lag length including the Schwarz criterion (SC), Akaike

information criterion (AIC), Hannan Quinn (HQ) and Final Prediction Error (FPE) statistic. The

approach used entails consecutively increasing the lags from the smallest to the largest lag

nominated by the information criteria and applying the lag length that removes serial correlation

in the residuals (Winker & Maringer, 2004). When cointegration is found, a weak exogeneity test

is performed next to determine whether the exchange rate is endogenous in the model. If it is

endogenous, then the model is normalised on the exchange rate in the error correction model to

estimate the long parameters. Accordingly, an error correction model (ECM) may be estimated as

follows:

where represents the first difference operator, represents the residuals and DR represents the

dummy capturing the structural break in the series.

3.4.2.1 Estimating exchange rate misalignment

The extent of exchange rate misalignment is investigated next. In Clark & MacDonald (1998),

under the BEER, the current and the permanent equilibrium needs to be differentiated. The current

equilibrium refers to the level of the real effective exchange rate defined by the current values of

the set of economic fundamentals employed. This is represented by the fitted values obtained by

applying the parameters of the fundamentals to their current values in Equation 3.3. The difference

between the actual real effective exchange rate and deduced current equilibrium will produce the
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current misalignment. Further, given that the current values of macroeconomic fundamentals21

may deviate from their sustainable or permanent levels, Clark & MacDonald (1998) emphasise the

importance of ascertaining the permanent equilibrium as well. This is defined as the level of the

real exchange rate defined by the sustainable or permanent values of the set of economic

fundamentals employed. The permanent equilibrium is similarly represented by the fitted values

obtained by applying the parameters of the fundamentals to their permanent values in Equation

3.3. Total misalignment, therefore, is defined as the deviation of the permanent equilibrium from

the actual real exchange rate.

The study uses the permanent equilibrium. Following the literature, a trend decomposition method

is used to derive the permanent values of each of the explanatory variables which are used to derive

the permanent equilibrium (Iimi, 2006). The Hodrick & Prescott (1997) (H-P) filter widely used

in the literature22 is employed in this study. The HP filter captures the smooth path of the trend

component by minimizing the sum of squares of its second difference (Hodrick & Prescott, 1997).

Hodrick and Prescott suggest that the penalty parameter be set at 23 for quarterly series.

The current and permanent values along with the parameters derived from estimating the

equilibrium model is then used to compute the current and permanent equilibriums. Following the

literature, the misalignment is thereafter computed as the difference between the actual (in this

case REER_computed) and the current and permanent equilibriums. Current Misalignment =

REER_computed – current equilibrium and Total Misalignment = REER_computed – permanent

equilibrium. The Ghanaian currency is overvalued if the difference shows a negative value and

undervalued otherwise.

21 That is, the variables may exhibit a significant degree of short-term “noise”

22 See Clark & MacDonald (1998); Elbadawi, Kaltani, & Soto (2012); Gan, Ward, Ting, & Cohen (2013); Iossifov &
Loukoianova (2007).

23 This is the default smoothing parameter, which is used in achieving the adjustment of the sensitivity of the trend to
short-term fluctuations.

1600
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3.4.3 Data sources, description and measurement

The data sample used in this essay comprises quarterly observations from 1980 to 2013. The REER

is used as the measure of real exchange rate. The REER is preferred as it is weighted by trade

shares of major trading partners and controls for third-country effects24. It is computed25 by

geometrically weighting the nominal bilateral exchange rates adjusted for relative consumer prices

of Ghana and its trading partners. The weights applied are variable. The weights are the same as

those used in computing the REER in the Information Notice System (INS) of the IMF. It is

expressed in domestic currency terms and, hence, an increase in the value of the REER_computed

indicates depreciation, whereas a decrease indicates appreciation. , where i

is trading partner of Ghana. Si is the weight of country i in the total trade share of Ghana and CPI*i

is the consumer price index of country i. The nominal exchange rates are from the Bank of Ghana.

The weights applied as well as data on consumer prices are from the International Monetary Fund

and International Financial Statistics respectively.

The real interest rate differential (RIRD) is constructed as the differential of the foreign real interest

rate and the real interest rate of Ghana (Baak, 2012; Iossifov & Loukoianova, 2007; Kwakye, 2012;

Nilsson, 2004). The foreign real interest rate is calculated by arithmetically weighting the real

interest rate of the trading partners of Ghana.  The real interest rate is the nominal interest rate on

91-day treasury bills adjusted for inflation. Data on interest rates are from the International

Financial Statistics. Terms of trade (TOT) is computed as the percentage ratio of export to import

unit value indexes (Baak, 2012; Hossfeld, 2010; Kwakye, 2012). LIM represents total value of

24 By capturing any influences on the real exchange rate arising from possible spill over effects from other trading
currencies. It, therefore, reduces the risk of making inaccurate generalisations that result from the use of a specific
currency (Berg & Mark, 2015; Feng & Wu, 2008).

25 Montiel (2002) outlines a number of conceptual and empirical issues that complicate real exchange rate economics.
Probably paramount among these is the lack of a single definition for the real exchange rate. In order to aid comparison
with that of the IMF, the approach used by the IMF (see Iossifov & Loukoianova, 2007) is also employed, except for
the use of the adjusted nominal exchange rate series. The unadjusted nominal exchange rate series is based on data
obtained from the Bank of Ghana.
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imports to GDP. The ratio of imports to GDP is used as a proxy for openness in this study. Earlier

studies have employed the ratio of the sum of exports and imports to GDP. Given that the economy

of Ghana is heavily dependent on imports, LIM helps to derive its unique effect on the REER.  An

increase in the ratio reflects an increase in the degree of openness of the economy to international

markets. External debt is used as a proxy for the fiscal stance of the economy. This is computed

as the share of total external debt percentage of gross national income. This variable is important

given that the external debt in the economy has been rising persistently owing to low domestic

revenue mobilisation, resulting in high fiscal deficits. Investment is constructed as the differential

of the investment in Ghana and the weighted average of trading partner countries. Investment is

proxied by gross fixed capital formation. The last four preceding variables are sourced from the

World Bank, World Development Indicators. Variables available only in annual series were

interpolated to derive the quarterly series using the appropriate methods provided in E-views 8.

3.5 EMPIRICAL RESULTS

The pattern of the variables that determine the REER is plotted over time and shown in Figure 3.2.

It can be observed that imports attained their lowest value in the early ‘80s and have since been

trending upwards, showing the increase in trade with the rest of the world. External debt increased

steadily from 1980, reached its maximum in 2001 and hit its lowest in 2007. Real interest rate

differential seems to have been more volatile in the period before the ‘90s probably because of the

unstable economic climate. Investments have mainly been trending upwards but for a few

fluctuations.
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Note: LREER represents the log of the real effective exchange rate, INV represents investments, RIRD
denotes the real interest rate differential, LTOT represents log of terms of trade, LIM connotes log of

imports and LED stands for log of external debt.

Figure 3.2: Evolution of macroeconomic fundamentals
Source: Author’s computation based on data from IFS, WDI and Bank of Ghana.

3.5.1 Stationarity test results

In Table 3.1, most of the variables are I(1) according to the DF-GLS, NP tests and the breakpoint

unit root tests except for the log of import, real interest rate differential and investment which are

I(0) in one case. Given that most of the variables are I(1) at least in one case, cointegration using

the Johansen procedure may be examined. The breakpoint unit root test result on Table 3.1

indicates specific dates of breaks in each of the series.
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Table 3.1: Stationarity test results

Test Variables

LREER INV RIRD LTOT LIM LED
DF-
GLS

Level
drift -0.79 -0.85 -0.21 -0.67 -1.30 -1.18
drift &
trend -1.29 -2.49 -2.27 -0.74 -3.24b -1.86

ΔLevel
drift -11.57a --1.82b -12.52a -4.03a -3.21a

drift &
trend -11.62a -1.80 -12.79a -4.24a -3.26b

NP Level drift -2.23 -1.67 -0.25 -1.00 -0.67 -3.82
drift &
trend -3.82 -32.04a -9.92 -1.59 -6.00 -9.51

ΔLevel drift -66.10a -141.01a -11.19b -5.14 -100.58a

drift &
trend -66.10a -145.87a -35.50a -14.51c -120.23a

Breakp
oint

Level
drift -2.61 -0.69 -1.29 -1.45 -3.74 -3.16
drift &
trend -2.67 -3.65 -5.67 -3.66 -4.52 -4.35

drift -32.25a -7.90a -6.05a -5.71a -7.18a

ΔLevel drift &
trend -32.25a -7.80a -6.24a -5.89a -7.02a

Break dates

2004Q2 1994Q2 1984Q2 1993Q3 1985Q2 2003Q2

2007Q3 2005Q2 2003Q4 1987Q7 2005Q1 2005Q1

Note: level of significance is denoted by a = 1%, b = 5% and c = 10%

The Quandt-Andrews test results on Table 3.2 shows the maximum statistically significant

breakpoint as 2007Q3. This is indicated by the significance of the various test statistics (the

Maximum, Exponential and Average F- and Wald Statistics) at the 1% level. That is, a failure to

accept the null hypothesis of no breakpoints within 15% trimmed26 data. The dummy in Equation

3.4, hence denotes the break in 2007Q3 which represents the redenomination exercise carried out

at that period.

26 On Quandt (1960), breaks are hardly identified at the beginning and ending of data sample, hence a 15% trimming
parameter is recommended if knowledge of break date is unknown.
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Table 3.2: Quandt-Andrews unknown breakpoint test

Null Hypothesis: No breakpoints within 15% trimmed data
Varying regressors: All equation variables
Equation Sample: 1980Q4 2013Q4
Test Sample: 1985Q4 2009Q1
Number of breaks compared: 94
Statistic Value Prob.

Maximum LR F-statistic (2007Q3) 36.44224 0.0000
Maximum Wald F-statistic (2007Q3) 619.5181 0.0000

Exp LR F-statistic 13.69222 0.0000
Exp Wald F-statistic 305.2157 0.0000

Ave LR F-statistic 3.286190 0.0000
Ave Wald F-statistic 55.86523 0.0000

Note: probabilities calculated using Hansen's (1997) method

3.5.2 Johansen cointegration test results

The results of the lag length selection criterion based on the information criteria reported in Table

3.3 suggest six as the optimal lag length devoid of serial correlation and heteroscedasticity. This

is indicated by the starred entries or statistic for the Sequential modified LR test, the Final

prediction error (FPE) test, the Akaike information criterion (AIC) and the Hannan-Quinn

information criterion. The Trace test and the Maximum Eigenvalue tests are subsequently applied

and one cointegrating relationship is found in the system. In Table 3.4 the null hypothesis of no

cointegrating relationship can be rejected at the 5% level of significance for both tests. The null

hypothesis that at most 1 cointegrating relationship exists cannot be rejected at the 5% level of

significance for both tests.
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Table 3.3: Lag length selection criteria

Lag LogL LR FPE AIC SC HQ

1 -62.45 NA 1.83e-07 1.51 2.31 1.84

2 332.59 717.15 7.33e-10 -4.01 -2.42 -3.36

3 695.64 625.56 4.83e-12 -9.04 -6.66 -8.07

4 817.53 198.76 1.31e-12 -10.36 -7.19 -9.07

5 905.83 135.86 5.99e-13 -11.17 -7.20* -9.55

6 973.74 98.20* 3.81e-13* -11.66* -6.89 -9.72*

Note: * indicates lag order selected by the criterion. LR: sequential modified LR test statistic (each test at
5% level); FPE: Final prediction error; AIC: Akaike information criterion; SC: Schwarz information
criterion; HQ: Hannan-Quinn information criterion

Table 3.4: Cointegration test results (trace and maximum eigenvalue)

Hypothesized

No. of CE(s) Eigenvalue

Trace

Statistic

0.05

Critical

Value Prob.**

Max-

Eigen

Statistic

0.05

Critical

Value Prob.**

None * 0.30 127.60 117.71 0.01 46.30 44.50 0.03

At most 1 0.18 81.30 88.80 0.15 25.08 38.33 0.67

At most 2 0.16 56.22 63.88 0.19 22.94 32.12 0.42

At most 3 0.10 33.28 42.92 0.32 13.68 25.82 0.75

At most 4 0.08 19.60 25.87 0.25 10.61 19.39 0.55

At most 5 0.07 8.98 12.52 0.18 8.98 12.52 0.18

Note: Trace test and Max-eigenvalue indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

The weak exogeneity test is conducted by imposing a zero restriction on the error correction term

of each variable. The results in Table 3.5 show that LREER is the only endogenous variable at 5%

level of significance with a chi-square of 127.08 and probability of 0.00. Having identified the

existence and number of cointegrating vectors and the endogenous variable in the model, the ECM

is estimated by normalising on real effective exchange rate.
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Table 3.5: Weak exogeneity test

Chi-square Probability value

LREER 127.08 0.00

INV 0.12 0.72

RIRD 2.92 0.09

LTOT 1.41 0.24

LIM 2.75 0.10

LED 0.14 0.71

Source: Estimates by author

Table 3.6: Estimated long-run coefficients

Coefficient t-statistics Standard error

INV 0.02 4.73 0.0046

RIRD 0.02 11.88 0.0021

LTOT 1.37 13.91 0.0989

LIM -0.48 -7.67 0.0619

LED -0.33 -3.94 0.0828

Trend -0.01 -4.70 0.0018

C -8.30

Note: a The model was estimated using Eviews 9.
b The signs associated with the coefficients are interpreted in the opposite direction as
appropriately represented in Equation 3.5.

27

The REER_computed is expressed in domestic currency terms. Thus, an increase in the REER

depicts a depreciation while a decrease represents an appreciation. The results shown in Table 3.6

or Equation 3.5 indicate that terms of trade has a negative relationship with effective exchange

rate. The negative relationship also implies that as terms of trade increases the effective exchange

27 Expressing Equation 3.5 in foreign currency terms, where an increase represents appreciation and a decrease
represents depreciation, will produce the following equation:

)5.3(02.033.048.002.037.130.8 RIRDLEDLIMINVTOTLLREER 

)6.3(30.802.033.048.002.037.1  RIRDLEDLIMINVTOTLLREER
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rate decreases or appreciates. Accordingly, in the long-run, a 1% increase in terms of trade results

in 1.37% decrease (appreciation) in the REER in the long-run. The coefficient is significant

indicating the importance of term of trade on the equilibrium REER. Appreciation of the REER in

the event of an increase in the terms of trade may be attributed to the increase in wealth or

purchasing power which leads to increase in the demand for nontradable goods. In addition,

domestic producers may well allocate more resources into the production of tradable goods and

thereby cause wages across sectors and the price of nontradable goods to increase. This result

confirms the theoretical predictions in Edwards (1989) and supports empirical findings of earlier

studies in Ghana, including Iossifov & Loukoianova (2007), and Abbey et al. (2007). The elasticity

coefficient of 1.37% is higher than 0.47% in Abbey et al. (2007) and 0.35% in Iossifov &

Loukoianova (2007) but lower than 1.75% in Kwakye (2012).

The results also suggest that there is a positive relationship between imports and the effective

exchange rate, implying that as imports increase, the effective exchange rate depreciates. A

statistically significant coefficient of 0.48 implies that a 1% increase in imports will lead to a

0.48% depreciation of the effective exchange rate in the long-run. This finding is plausible in the

Ghanaian context. This is because increases in imports are typically associated with higher demand

for foreign currency. Increases in imports may be the result of lower trade restrictions in the

Ghanaian economy. By implication, programmes targeted at increasing openness and eliminating

restrictions on trade tend to depreciate the real exchange rate. This result confirms the finding in

Kwakye (2012).

Further, external debt has a statistically significant positive relationship with the REER. The

implication of this is that any increase in the external debt stock is associated with significant

depreciation in the REER. Specifically, a 1% increase in external debt will result in a depreciation

of 0.33% in the REER. Given that increases in external debt are associated with expansionary

government spending, this probably suggests that government expenditure is targeted more

towards tradable goods. This result corroborates the empirical finding of Abbey et al. (2007) and

Daboh (2010) and against that of Kwakye (2012).
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The findings further show that the relationship between investment and the REER is negative and

statistically significant. Impliedly, a dollar increase in investment will be accompanied by a

significant appreciation of 0.02 units in the REER in the long-run. This confirms the theory that

stipulates that higher investment is expected to increase productivity and ultimately cause a real

exchange rate appreciation. This result confirms that of Iossifov & Loukoianova (2007) and

Kwakye (2012) even though different proxies are used in both studies.

Last but not least, the real interest rate differential has a negative relationship with the REER,

suggesting an appreciating effect. Accordingly, in the long-run, a unit increase in the real interest

rate differential between Ghana and its trading partners results in an appreciation of 0.02 units in

the REER. This coefficient is rather small compared to 1.1% in Iossifov & Loukoianova (2007).

This may be due to the difference in the number of trading partners and the sample period

employed between the two studies. The result of an appreciating effect of the real interest rate

differential on the REER, however, contrasts with that of Kwakye (2012). This is probably due to

the differences in the measurement of the variable in the two studies. This finding is also consistent

with the theory that postulates that high real interest rate differentials result in an increase in foreign

currency in the domestic economy and consequently result in a currency appreciation.

3.5.3 Error correction representation

The nature of the relationship between the explanatory variables and the REER in the short-run is

captured by their lagged differences. In Table 3.7, there are delayed effects of movements in the

fundamentals on the REER. That is, the results show that the lags of the macroeconomic

fundamentals significantly influence movements in the REER. For example, the first, second,

third, fourth and fifth lags of external debt have a significant effect on the REER. The dummy

capturing the effect of the redenomination is statistically significant at less than 1% level of

significance. The sign and the statistically significant coefficient imply that the redenomination

exercise caused a significant appreciation of the REER. The speed of adjustment is measured by

the size of the coefficient of the error correction term, . The coefficient is significant and

correctly signed. An 81% speed of adjustment indicates a relatively fast rate of convergence to

)1(ECM
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equilibrium following disequilibrium. The speed of adjustment recorded in Abbey et al. (2007) is

65% per year and in Iossifov & Loukoianova (2007) it is 14% per quarter, while that in Kwakye

(2012) is rather high at 97% per year. The differences may be explained by the variation in the

sample size, span and coverage.

Table 3.7: The parsimonious error correction model

Coefficient Std. Error t-Statistic Prob.
D(LREER(-2)) 0.160205 0.038124 4.202147 0.0001
D(LREER(-3)) 0.101358 0.042348 2.393475 0.0185
D(LREER(-4)) 0.086719 0.033355 2.599887 0.0107
D(INV (-3)) 0.017260 0.007655 2.254643 0.0262
D(INV (-4)) 0.025033 0.007954 3.147270 0.0021
D(LED (-1)) 1.995159 0.573225 3.480587 0.0007
D(LED (-2)) -8.206164 1.685642 -4.868273 0.0000
D(LED (-3)) 12.39329 2.738347 4.525827 0.0000
D(LED (-4)) -7.958918 2.408178 -3.304954 0.0013
D(LED (-5)) 2.126753 1.040927 2.043133 0.0435
D(LTOT (-2)) -8.740409 2.065148 -4.232340 0.0000
D(LTOT (-3)) 20.45707 4.809429 4.253534 0.0000
D(LTOT (-4)) -16.25958 4.686973 -3.469100 0.0008
D(LTOT (-5)) 6.025454 1.912625 3.150359 0.0021
D(LIM(-1) 9.663946 1.617517 5.974557 0.0000
D(LIM(-2) -27.79051 4.841445 -5.740128 0.0000
D(LIM(-3) 35.74282 6.798585 5.257392 0.0000
D(LIM(-4) -25.30335 5.218394 -4.848877 0.0000
D(LIM(-5) 8.705130 1.795241 4.849003 0.0000
D(RIRD (-1)) 0.013264 0.001591 8.336731 0.0000
D(RIRD (-2)) 0.009342 0.001440 6.486073 0.0000
D(RIRD (-3)) 0.004727 0.001306 3.618373 0.0005

C 0.501566 0.030910 16.22673 0.0000
DR -2.718684 0.152369 -17.84271 0.0000
ecm(-1) -0.806163 0.045149 -17.85567 0.0000
R-squared                                        0.947521
Adjusted R-squared                         0.935526
S.E. of regression                            0.093418
Log likelihood 137.6083
F-statistic                                         78.99191
Prob(F-statistic)                               0.000000
Breusch- Pagan-Godfrey
Heteroskedasticity test F(32, 97)         0.9189

Mean dependent var -0.019635
S.D. dependent var -0.367905
Akaike info criterion -1.732435
Schwarz criterion -1.180986
Hannan-Quinn criter. -1.508362
Durbin-Watson stat                                  1.457543

Source: Estimation by author
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3.5.4 Exchange rate misalignment

The fact that cointegration exists between the REER and the explanatory variables allows one to

derive estimates of the equilibrium REER. This is accomplished using the H-P filter. The

difference between the actual REER (i.e. the REER_computed) and the current and permanent

equilibrium is shown in Figure 3.3.

Figure 3.3: Deviations of the current and permanent equilibrium from actual REER

Source: Author’s estimates
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Figure 3.4 Current and total misalignment
Source: Author’s estimates

Figure 3.3 and 3.4 show deviations of the actual REER from current and permanent equilibrium

and the pattern of current and total misalignment over the study period, respectively. In Figure 3.3,

deviations of the REER_computed from the current (permanent) equilibrium indicate current

(total) misalignment of the exchange rate. While overvaluation is denoted by a negative value,

undervaluation is otherwise. The results indicate that from 1980 to 1982 the actual REER was

undervalued relative to its permanent level. It became overvalued in 1983 which came about as a

result of fixed exchange rate system. After the launch of the ERP in 1983, the government

embarked on strategic devaluation of the cedi, in 1984 and 1986. Since then, the actual REER has

mostly been undervalued with some relative improvements within periods. Between 1999 and

2002, the unfavourable terms of trade contributed to the undervaluation of the actual REER. Due

to the redenomination in the third quarter of 2007, there was a sharp change from consistent
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undervaluation to overvaluation. The magnitude of overvaluation has been gradually diminishing

though.

In comparison with previous studies, this study finds a consistent overvaluation from 2007 to 2013,

whereas in Kwakye (2012) the REER shows moderate episodes of both overvaluation and

undervaluation. The findings in this study also contradict that of Iossifov & Loukoianova, (2007)

who advance the notion that the actual REER has been relatively close to its equilibrium value

since 2005. Given that all these studies employed the Johansen cointegration and error correction

model approach, the reasons for the divergence in the results between previous studies and the

current study may be due, first, to the differences in the macroeconomic variables employed in the

study. Most importantly, such differences in the results on misalignment may be attributed to the

used of the REER series, computed by the author, which takes into account the redenomination

exercise in 2007.

In conclusion, the results indicate a number of things. First, it indicates that there are persistent

divergences of the actual real exchange rate from its equilibrium value, both current and

permanent. For majority of the period of the study, 1980 to 2013, the actual REER has been

undervalued relative to its current and permanent levels. On the other extreme, the redenomination

caused a significant overvaluation of the currency. Thus, the movements in the exchange rate have

been largely inconsistent with the path dictated by the macroeconomic fundamentals of the

economy.

3.6 SUMMARY AND CONCLUSION

In the context of the BEER model, this study examined the long-run relationship between specific

macroeconomic fundamentals and the REER_computed in the Johansen cointegration and error

correction framework. Cointegration exists between the REER and its fundamentals and the

relationship between them corroborates the theoretical predictions. The derived equilibrium REER

series, as well as the resulting misalignment index, reflect episodes manifested in the

macroeconomic history of Ghana. The results of the study indicate that terms of trade, investment,

real interest rate differential and the redenomination exercise have a significant appreciating effect
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on the equilibrium REER, while increases in imports and external debt have a depreciating effect

on the equilibrium exchange rate. They also confirm the results of earlier studies that the real

exchange rate was overvalued in the early ‘80s, even though this study records a milder

overvaluation. The evidence provided in this study particularly suggests that since 1984 there has

been consistent undervaluation until the sharp change to overvaluation in the third quarter of 2007.

A key message of this study is that exchange rate management and policy have not delivered

favourable results. That is, over time, there has been a mismatch between the level of the exchange

rate and the existing macroeconomic fundamentals leading to either extreme undervaluation or

overvaluation. Neither of the two extremes of undervaluation or extreme overvaluation augur well

for the economy. Extreme undervaluation causes a high level of inflation, which, in turn, creates

macroeconomic instability. On the other hand, extreme overvaluation leads to trade imbalance

with consequential significant balance of payment problems.

Flowing from the empirical findings of this essay, a number of policy recommendations are made.

Going forward, the exchange rate policy and management should seek to strike a balance between

the two extremes of overvaluation and undervaluation. Two options are possible. First, the

exchange rate could be allowed to follow the path dictated purely by market forces, without any

intervention by the Central Bank. This may take longer before the exchange rate is brought back

to its equilibrium level, with the consequence that the trade deficit may build up to a level that

could be detrimental to the health of the economy. Second, a managed float system of exchange

rate may be pursued. Given the current overvalued exchange rate, monetary authority could

devalue the exchange rate by at least 20% and then subsequently allow market forces to play while

monetary authority closely monitor the equilibrium path. When there are significant deviations

from the equilibrium path, then, a timely intervention may be called for. This option may be

quicker and help to correct the growing trade deficit. In order to pursue this option, it is critical for

the government to properly communicate the purpose of the policy to the public. For effective

implementation of the managed float exchange rate policy, additional measures need to be put in

place to build foreign reserves substantially. A large stock of reserves can help monetary

authorities to engage in timely interventions on the foreign exchange market. Some of these

measures are proposed as follows:
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First there is need to adopt strategies that will boost the export competitiveness of Ghana with the

rest of the world. To achieve this, it is important to create an enabling environment that particularly

increases investments, reduces costs and supports the export sector to make it more competitive.

Undeniably, this has been the onus of the Ghana Free Zones and other export development

agencies. Nonetheless, it is still critical that such systems be boosted while other measures, such

as increasing credit accessibility, enhancing the ease of doing business and improving general

infrastructure, be put in place.

In addition, measures should be put in place to move away from exporting commodities in their

raw form to semi-processed and processed forms. In line with this, reforming the agricultural

sector to facilitate value addition to products for export would be beneficial to the growth of the

trade sector. Specific policies should be put in place to support and encourage the export of a wider

range of non-traditional goods. The receipts from a vibrant export sector would contribute

significantly to the foreign exchange reserves. Macroeconomic stability is also essential in a

managed float system of exchange rate. The incidence of recurrent macroeconomic imbalances

may disrupt the effective implementation of exchange rate policy.

Overall, the focus of this chapter has been to establish the equilibrium exchange rate in order to

ascertain the extent of exchange rate misalignment. Findings show that the exchange rate has

generally been misaligned. Is it the case that trade performance improved in Ghana during the

period of undervaluation? Could it also be that the current overvalued exchange rates have led to

a loss of competitiveness in international trade, resulting in lower productivity in the export sector?

What has been the overall impact of these exchange rate dynamics on the trade balance of Ghana?

Given that exchange rate misalignment has consequences for trade performance, the next chapter

examines the relationship between the real effective exchange rate and the trade balance in Ghana.

Stellenbosch University  https://scholar.sun.ac.za



62

CHAPTER 4

THE REAL EFFECTIVE EXCHANGE RATE AND THE TRADE

BALANCE IN GHANA28

4.1 INTRODUCTION

The relationship between exchange rate movement and a country’s external trade has attracted

considerable interests both among academics and policy makers.  Indeed, in a world of increasing

globalization and integration, trade performance and the trade balance position is important

because of its influence on overall macroeconomic performance. Persistent trade deficits could

have negative consequences for the economy through their effect on the balance of payments and

growth. In exploring the response of trade balance to changes in the exchange rate, the approach

in the past has been to estimate the elasticities of both export and import demand in order to

ascertain whether it meets the Marshall-Lerner condition. The condition posits that a real currency

depreciation or currency devaluation will improve the trade balance of a country in the long run if

the sum of export and import demand price elasticities in absolute value exceeds unity (Lerner,

1944). Nonetheless, due to lags in the adjustment process, the effect of changes in the exchange

rate on the trade balance is gradual rather than immediate.

Consequently, there has been a shift in focus to the short-run dynamics of the trade balance

response to exchange rate changes and hence the J-Curve phenomenon. The phenomenon,

introduced by Magee (1973), thus, explains the short run response of the trade balance to a

depreciation of a country’s currency. Accordingly, when the domestic currency depreciates, due

to lags such as recognition, production and delivery lags, relative prices do not adjust immediately

and the trade balance initially deteriorates. As prices eventually adjust, the economy may begin to

experience an improvement in the trade balance depending on price elasticity.

28 An article based on this essay titled, “The Real Effective Exchange Rate and the Trade Balance in Ghana” is under
review by the Journal for African Business.
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While the literature on the exchange rate-trade balance nexus abounds for developed and emerging

economies, only few of such studies exist in developing economies and in particular, Ghana with

most of them assuming a symmetric relationship between the exchange rate and trade balance. The

trade balance may respond differently to exchange rate depreciations and appreciations, hence the

need to disentangle the two different effects on the trade balance. Given the prominence of the

exchange rate as an important macroeconomic policy tool29, it is imperative to investigate possible

asymmetric effects of exchange rate movements on the trade balance, mainly from a policy-

making perspective in Ghana. Accordingly, the objective of this essay is to examine the link

between the trade balance and the real effective exchange rate for Ghana for the period 1980 to

2014.

As a preview, the key findings of the essay suggest that the REER has a symmetric effect on the

trade balance, with both depreciation and appreciation episodes having a negative effect on the

trade balance. This could be due to the underlying structure of the Ghanaian economy, which is

typified by a shallow manufacturing base, high production costs, substandard products and hence

higher importation of goods irrespective of the level of the exchange rate. Hence, the exchange

rate is not enough alone to drive the growth needed to improve the trade balance substantially.

Hence, strategies to widen the composition of exports as well as the quality of Ghanaian-made-

goods will go a long way to improve international competitiveness, stimulate productivity in the

domestic market, improve the trade balance and grow the economy of Ghana.

The rest of the essay proceeds as follows: Section 4.2 presents the stylized facts on the exchange

rate and trade performance in Ghana. In Section 4.3, the theoretical underpinnings and key

empirical work on exchange rate and the trade balance is discussed. Section 4.4 addresses the

methodological concerns for the study followed by Section 4.5 with a discussion of the empirical

results. The summary, conclusion, and policy recommendations are presented in Section 4.6.

29 Indeed, the experience of some Asian economies (and in particular China) has been used to validate the assertion
that the trade sector could be used as a major driver of growth in an economy and the exchange rate is vital in achieving
this (Feng & Wu, 2008).
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4.2 OVERVIEW OF EXCHANGE RATE AND TRADE PERFORMANCE IN GHANA

Ghana is a small open economy that is relatively active on the international market. The fixed

exchange rate system was adopted after independence in 1957. During the period, monetary

authorities required exporters to surrender the total foreign exchange receipts to the Bank of Ghana

at the fixed official rate. The quantity of imports was controlled through specific allocation of

foreign exchange. Trade (% of GDP) dwindled consistently from an average of 38% in the early

‘70s reaching its lowest of 6% in 1982. The economy achieved some trade surpluses, however, at

a very low level of trade. Trade and exchange rate liberalization programs in line with the

Economic Recovery Program (ERP)/Structural Adjustment Program (SAP) were launched in

1983. Liberalization of the exchange rate followed a gradual process instead of an overnight switch

from the fixed exchange rate regime. The cedi was specifically devalued consecutively by the

government from 1983 until exchange rates were completely liberalized in 1988 (with the adoption

of the inter-bank system) in line with the Financial Sector Structural Adjustment program

(FINSAP). Since then, the Bank of Ghana has been operating a managed float system of exchange

rate. Accordingly, the central bank engages in periodic interventions in the foreign exchange

market. In July 2007, the Bank of Ghana redenominated the Ghanaian currency (the cedi). By that

exercise, 10,000 of the old cedi became equivalent to GH ȼ1. The value of the cedi relative to the

dollar before the redenomination was in the range of ȼ 9,300 to ȼ 10,000. It became ȼ 0.93 – ȼ 1

to 1USD after the redenomination.

Since the trade liberalization program there has been improvements in the level of trade. The

volume of trade between Ghana and trading partners30 has also seen significant changes. Statistics

from the World Bank, World Development Indicators show that trade (as a percentage of GDP)

increased from 25% to 93% between 1983 and 2000 and around 72% of GDP as at 2014. Ghana

has become one of the most open and liberal economies in the West African region since the

abolition of the control systems in 1983. Ghana has been involved in the ECOWAS trade

30 Trade was more reliant towards European markets. However, over time, countries like China, South Africa and
the UAE have become important trading partners
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liberalization scheme and the World Trade Organization (WTO) agreements. The country also

signed the Africa Growth and Opportunity Act (AGOA), an initiative of the US government in

2000. By this Ghana gained access to trade in the US market. Another trade agreement is the

African, Caribbean and Pacific Economic Partnership Agreement (ACP-EPA) in September 2002.

The European Union (EU) initiated formal negotiations for economic agreements with different

sub-regions of the ACP group of States to create a free trade area (FTA) in order to promote trade

and development. Ghana and Ivory Coast were the first countries to enter the interim EPA between

the EU and West Africa at the end of 2007.

The setting up of Ghana Free Zones Board (GFZB) through an Act of Parliament in August 1995

was a step to promote economic development through trade. This initiative is cladded with

generous incentives and particularly aimed at attracting foreign direct investment. The objective

is to improve the performance of the manufacturing sector in order to produce goods and services

that can be traded on the international market and so increase foreign exchange earnings. Several

initiatives to actively promote trade have also been implemented, including the Ministry of Trade’s

Gateway project, the Ghana National Export Strategy and the Trade Sector support program

(Sakyi, Commodore, & Opoku, 2015). On the other hand, between the periods 1966 and 1988, the

trade balance recorded an average of $3m. Since 1989 (immediately after the exchange rate was

completely liberalized), the trade balance has worsened, recording its lowest deficit of $5b in

200831 as shown in Figure 4.1.

31 a year after the redenomination exercise in Ghana
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Note: The trade balance (Billion US$) is represented on the right axis.

Figure 4.1: Trends in trade performance indicators 1966 – 2014
Source: World Development Indicators.

The increase in trade has probably come at a cost of a rising deficit in the trade balance with

imports rising faster. Figure 4.2 compares changes in the REER and the trade balance. For most

of the period, the exchange rate has been on a depreciating path and the trade balance remained

consistently in deficit. Figure 4.3 shows the relationship between the REER, exports, and imports

as a ratio of GDP. Imports outpaced exports throughout the period, except for the early 1980s when

both were about the same.

Note: Regarding changes in REER, an upward movement indicates a depreciation and a downward
movement indicates an appreciation. Change in REER is expressed on the right axis of the graph.

Figure 4.2: Changes in the REER and the trade balance.
Source: Author’s compilation using data from World development indicators.
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Note: REER is expressed on the right axis of the graph.

Figure 4.3: Movement in the REER and export/import (% of GDP)
Source: Author’s compilation using data from World development indicators.

.

The components of exports and imports for the period for which data is available in Ghana are

plotted in Figure 4.4 and 4.5 respectively. One can easily observe the dominance of food exports

and manufactures imports. After 2011, there is an increase in fuel exports because of the oil

discovery. Manufactures exports increased after the mid-1990s with a concurrent decrease in ores

and metals. Food and fuel imports have been fairly consistent even though the latter has been

decreasing since 2011.

Figure 4.4: Components of exports 1966 – 2014
Source: Author’s compilation using data from World development indicators.
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Figure 4.5: Components of imports 1966 – 2014
Source: Author’s compilation using data from World development indicators.

The stylized facts presented in this section show that perennial trade deficit problems have been

the case in Ghana despite the policy reforms aimed at boosting international competitiveness and

increase trade with the rest of the world. In the next section, the literature that explains the trade

balance response to exchange rate movements is discussed.

4.3 LITERATURE REVIEW

4.3.1 Theoretical foundations

Traditionally, the Marshall-Lerner condition (Marshall, 1923; Lerner, 1944) which is at the heart

of the elasticity approach, has been used to examine the long run effects of currency devaluation

(in fixed exchange rate regime) or depreciation (in floating exchange rate regime) on the trade

balance (Bahmani-Oskooee & Kara, 2005; Bahmani-Oskooee, 1986; Houthakker & Magee, 1969;

Khan, 1974; Musila, 2002; Rose, 1990, 1991; Warner & Kreinin, 1983; Yol & Baharumshah,

2007; Yusoff, 2007). The Marshall-Lerner condition is an indirect approach to assessing the effect

of changes in the exchange rate on the trade balance. One of the criticisms against the Marshallian
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approach is that it is based on partial elasticities instead of total32 elasticities. It measures the effect

of only price changes on quantity demand holding other conditions constant, whereas the

behaviour of the whole economic system may influence the change in quantity demand. Thus, in

recent studies, a direct link is established between the trade balance and the exchange rate as well

as the inclusion of other determinants.

The absorption approach advanced by Alexander (1952)33 is another theory that explains the effect

of exchange rate changes on the trade balance. The theory explains the impact of exchange rate

depreciations on the trade balance by examining the interlinkages among real income, real

expenditure and the price level. Emphasis is placed on changes in the real domestic income as one

of the determinants of the trade balance. The absorption approach posits that the external balance

of a country is the result of the difference between real income and absorption. Mathematically,

the fundamental identity can be expressed as:

(4.1)

where tb = trade balance, y = income and a = absorption.

Under this approach, a real currency depreciation affects the trade balance in two ways: (i) through

a change in income (or production of goods and services in the economy). This change will be

associated with an induced change in the absorption of goods and services. The new trade balance

will be a result of the difference between the change in income and the income-induced change in

absorption. (ii) Through a change in real absorption for any given level of real income. Given that

absorption depends partially on real income as well as on the price level and other factors

associated with devaluation, that is:

(4.2)

32 Total elasticities measure the percentage change in quantity to a change in price where the percent change in quantity
is as a result of not only the change in price to which it is related but many other price and income changes which are
actually direct and indirect effects of devaluation.

33 Alexander (1952) contains a detailed exposition of the absorption approach

aytb 

dcya 
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where c = propensity to absorb, d = direct impact of devaluation on absorption.

Combining the relationship in Equation 4.1 and 4.2 produces:

(4.3)

From Equation 4.3, the question of how devaluation affects the trade balance is answered by how

the devaluation affects income (y), how the change in income affects absorption (c) and how the

devaluation directly affects absorption at any given level of income (d).

4.3.2 Empirical literature

The exchange rate-trade balance phenomenon has been examined in a plethora of studies

(Bahmani-oskooee & Fariditavana, 2016; Bahmani-oskooee & Gelan, 2012; Bahmani-Oskooee &

Kara, 2005; Bahmani-Oskooee & Niroomand, 1998; Bahmani-Oskooee, 1986; Houthakker &

Magee, 1969; Khan, 1974; Musila, 2002; Rose, 1990, 1991; Schaling & Kabundi, 2014; Warner

& Kreinin, 1983; Yol & Baharumshah, 2007; Yusoff, 2007). Bahmani-Oskooee & Hegerty (2010)

and Bahmani-Oskooee & Ratha (2004) provide a comprehensive survey of empirical literature on

the J-Curve phenomenon. The survey reveals abundance of studies on exchange rate-trade balance

for developed and emerging economies and a paucity of studies on developing economies,

particularly those in Africa.

Bahmani-Oskooee (1985) introduced an empirical method for testing the J-Curve phenomenon, in

which the trade balance is directly linked to the exchange rate in addition to other determinants

such as the level of economic activity in home country and the rest of the world. The method is

applied for four developing countries (Thailand, Greece, India, Korea) for the 1973 - 80 period.

The empirical evidence provided supports the pattern of movement described by the J-Curve. After

Bahmani-Oskooee (1985), studies employing the direct approach (against the indirect Marshall-

Lerner approach) have abounded. Rose (1990) employed the three-stage least squares approach in

analyzing the exchange rate-trade balance nexus, for a sample of 30 developing countries. Rose

(1991) examined the relationship between the real effective exchange rate and the aggregate real

trade balance for five Organization for Economic Cooperation and Development (OECD)

dyctb  )1(
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countries (United Kingdom, Canada, Germany, Japan and the United States). In both papers, there

is little evidence to suggest that trade balances are significantly affected by the real exchange rate.

On the contrary Bahmani-Oskooee (1991) employed the Engle & Granger (1987) cointegration

technique to examine the presence of a long-run relationship between the real effective exchange

rate and the trade balance of eight Less Developed Countries (LDCs). The finding of the study

suggests that in the long-run, a currency depreciation improves the trade balance of most LDCs.

This is probably due to the differences in the variables employed, the differences in the method of

computation of the variables (for example the trade balance) and the econometric methods

employed.

As econometric modelling has advanced, the majority of studies have employed techniques like

the Johansen and ARDL cointegration approaches to establish a long-run relationship between the

exchange rate and the trade balance and the other variables in the model. The error correction

modelling approach has been extensively employed in deducing the short-run effects of exchange

rate changes or the J-Curve effect. For example, Musila (2002) examines the effects of exchange

rate changes on the trade balance for Malawi using the Johansen cointegration test and error

correction model. The results indicate that in the short-run a currency depreciation leads to a

deterioration of the trade balance. Even in the long-run, exchange rate depreciation hardly

improves the trade balance. On Bahmani-oskooee & Gelan (2012), the J-Curve phenomenon is

tested for nine African countries. Results from the bounds testing approach to cointegration and

the error-correction model indicates a weak J-Curve hypothesis exists for the sample of African

countries. Only in the long-run does a real exchange rate depreciation improves the trade balance

of 3 (Egypt, Nigeria and South Africa) out of the nine countries. Schaling & Kabundi (2014),

employing the error correction model, provides evidence in support of Bahmani-oskooee & Gelan

(2012) of the presence of a long-run positive relationship between the real effective exchange rate

and the trade balance in the case of South Africa.

More recently, studies such as Bahmani-Oskooee & Fariditavana (2015) and Bahmani-oskooee &

Fariditavana (2016) have applied the Nonlinear ARDL approach of Shin, Yu, & Greenwood-

Nimoo (2014) to test whether exchange rate changes have symmetric and asymmetric effects on
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the trade balance and as well provide further evidence on the presence of the J-Curve phenomenon.

Bahmani-Oskooee & Fariditavana (2015) examined whether exchange rate changes have

symmetric and asymmetric effects on the trade balance of Canada, China, Japan and the USA

using both linear and nonlinear ARDL approaches. The results indicate that when nonlinearity is

introduced, first, exchange rate changes tend to have asymmetric effects on the trade balance. In

addition, the study provides more evidence in support of the existence of the J-Curve phenomenon.

Further, Bahmani-oskooee & Fariditavana (2016) examined the effects of the exchange rate on the

trade balance using bilateral trade balance models of the US with each of her six largest trading

partners. The conclusion was that the introduction of the nonlinear adjustment process provides

more evidence of the J-curve effect.

Only few studies exist that have examined the exchange rate-trade balance relationship for Ghana

(Bentum-Ennin, 2008; Bhattarai & Armah, 2005; Yol & Baharumshah, 2007). Bhattaria & Armah

(2005) applied the Engel and Granger (1987) cointegration procedure to explore the long-run

relationship between the real exchange rate and the trade balance using the indirect Marshall-

Lerner approach. The study estimated the export and import demand functions and inferred the

effect on the trade balance. Results from the study indicate that a 10% depreciation in the real

exchange rate increases the value of exports by 7.2% and that of imports by 4.68%. The fact that

the elasticities are greater than unity is evidence of the manifestation of the Marshall-Lerner

condition. The study concludes that in the short-run, there are contractionary effects on exports

when the currency is devalued.

Similarly, Yol & Baharumshah (2007) investigated the impact of exchange rate changes on the

bilateral trade balance of ten countries in Africa, including Ghana. Results from the Johansen and

panel cointegration tests reveal that while real exchange rate depreciation improves the trade

balance in six countries, the case of Tanzania is the opposite. For Ghana, Senegal and Morocco,

they found no effect of exchange rate depreciations on the trade balance. This may be a reflection

of the fact that import and export volumes do not respond adequately to changes in the exchange

rate. In another study, Bentum-Ennin (2008) investigated the existence of the J-Curve phenomenon

in Ghana using the Johansen cointegration approach. In contrast to the finding in Yol &
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Baharumshah (2007), the study finds that depreciation leads to an improvement in the trade

balance. There is also evidence from the study that shows that the J-Curve effect exists in Ghana.

In Kulkarni (2011), however, evidence suggests that continuous devaluations will eventually lead

to consistent worsening of the trade balance and hence the non-existence of the so-called J-Curve

effect. Kulkarni examined the trends between the exchange and the trade balance in Ghana using

a descriptive approach. The difference between the results of Bentum-Ennin (2008) and Yol &

Baharumshah (2007) may be attributed to the variables employed in estimating the models. Yol &

Baharumshah (2007) examined the effect of the exchange rate changes on the bilateral trade

balance of Ghana vis-a-vis the US. On the other hand, the results of Bentum-Ennin (2008) was

based on the overall trade balance.

The inconclusiveness in the literature is a call for more research on this nexus in Ghana. This essay

contributes to the literature in a number of ways. First, the study employs the REER instead of the

bilateral real exchange rate used in the previous studies (such as Bhattaria & Armah, 2005). The

advantage of the REER lies in the fact that it is weighted by trade shares of major trading partners

and controls for third country effects34. Secondly, it explores asymmetric effects of the exchange

rate on the trade balance contrary to the assumption of a symmetric relationship in the previous

studies. To the best of my knowledge, this is the first study to examine asymmetric effects of

exchange rate changes on the trade balance for Ghana using the nonlinear ARDL approach. Lastly,

the essay provides new evidence using recent data.

34 By capturing any influences on the real exchange rate arising from possible spill over effects from other trading
currencies. It, therefore reduces the risk of making inaccurate generalizations that result from the use of a specific
currency (Berg & Mark, 2015; Feng & Wu, 2008).
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4.4 METHODOLOGY

4.4.1 Empirical Model

The preponderance of empirical literature (see a survey in Bahmani-Oskooee & Hegerty, 2010)

indicate that the main determinants of the trade balance are the real exchange rate, the level of

economic activity in the home country and economic activity in the rest of the world. Hence,

following the literature and specifically Bahmani-Oskooee & Fariditavana (2015), a reduced-form

trade balance model is estimated in log-linear form as follows:

(4.4)

where TB is the trade balance, DI represents domestic income and FI is the foreign income. REER

is the real effective exchange rate (computed by authors). Subscript t represents the time index and

represents the disturbance term which is assumed to be independently and identically normally

distributed. The coefficient of domestic income is expected to be negative. A negative sign implies

that when domestic income increases, it leads to increases in demand for imports resulting in an

increased import bill and worsening trade balance. When increases in foreign income results in an

increased demand for Ghana’s exports, β3 > 0, the trade balance is expected to improve. Otherwise,

β3 < 0 implies that an increase in foreign income will lead to expenditure switching away from

Ghanaian exports. The REER_computed is expressed in domestic currency terms. Hence, an

increase in the REER series indicates a depreciation. The coefficient of REER could be positive

or negative. A positive sign suggests that a depreciation of the REER would improve the trade

balance whereas a negative sign worsens it.

4.4.2 Analytical Framework

ARDL Bound test

The objective of this study is to examine the link between the trade balance and the real effective

exchange rate. In order to decipher this relationship, it is important to derive both long-run and

short-run parameters of the explanatory variables. Hence, the nature of the phenomenon being

investigated in this essay makes an error correction model more suitable. The benefit of this
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approach over the other time series techniques lies in the fact that apart from capturing the short-

and long-run parameters of the model, one is able to ascertain the speed of adjustment to

equilibrium. While the Johansen cointegration and error correction model may also be employed

in estimating the model, the short sample nature of the series makes the ARDL35 cointegration

proposed by Pesaran et al. (2001) more suitable, because it performs relatively better with small

samples. The error correction model in the ARDL framework also allows one to ascertain the

existence of the J-Curve effect (Bahmani-Oskooee & Fariditavana, 2015; Bahmani-oskooee &

Gelan, 2012; Duasa, 2007). The ARDL approach is also relatively flexible in that variables

integrated of different orders say I(0), I(1) or a mix of both may be estimated together in a model.

Accordingly, before proceeding with cointegration, the statistical properties of the data are tested.

The order of integration of the variables in Equation 4.4 is examined because non-stationary series

can lead to spurious regression results.  A number of tests are available for examining stationarity,

including the Augmented Dickey Fuller (ADF), Phillip Perron (PP) tests, Elliot, Rothenberg, &

Stock (1996) (DF-GLS), Ng & Perron (2001) (the M-test). These methods test the null hypothesis

of a unit root as against the alternative of no unit root. The ADF and the PP tests have been

criticised in the literature because of their low power against I(0) alternatives closer to being I(1)

(Ng & Perron, 2001).  Hence, this study employs the test proposed by Elliot, Rothenberg, & Stock

(1996) (DF-GLS) and the Ng & Perron (2001) (the M-test), hereafter NP, against the ADF and the

PP tests because they possess superior power against persistent alternatives (Ng & Perron, 2001).

This essay uses data spanning 1980 to 2013.  Certain events have taken place within the economy

which may have caused structural shifts resulting in outliers in the data. Given that the presence

of outliers could have significant effects on the properties of standard unit root tests as well as

estimated results, this essay also employs the breakpoint unit root test which takes into account

structural shifts in the data. The approach used in this study for detecting, validating and measuring

the impact of outliers in the data is the use of dummies within the ARDL modelling framework

35 A limitation of the ARDL method is the assumption that the dependent variable is endogenous in the system. It is
possible that this may not hold. Hence, to determine the number of cointegrating vector(s) and whether or not trade
balance in our model is endogenous, the weak exogeneity test based on the Johansen approach is first carried out. For
the purpose of the analysis, the ARDL is applied to a model where only one cointegrating vector is found and the trade
balance is endogenous in the system.
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(see also Chowdhury 2012; Frimpong & Marbuah 2010; Roudet et al. 2007; Ndhlela 2012).

Accordingly, the Quandt-Andrews test is employed to examine the data for structural break which

could lead to outliers in the data. While there are other tests like the Chow test and the multiple

breakpoint tests (Bai, 1997; Bai and Perron 1998, 2003a), this study employs the Quandt approach

which determines the maximum statistically significant breakpoint endogenously. The Multiple

breakpoint tests produces multiple break points which may imply the use of multiple dummies.

However, the use of multiple dummies complicates estimations and may also lead to the dummy

trap. Another alternative to the use of dummies is sample splitting which may be used in the case

where the sample size is significantly long (Nilsson, 2004). Given the relatively smaller sample

size and the potential loss of degrees of freedom, it is not appropriate in this case. Other methods

like the rolling regression and least square with breaks are also available to take account of

structural breaks. However, these methods are not error correction models and hence, do not

provide estimates of the speed of adjustment to equilibrium. Consequently, a dummy variable is

included in Equation 4.4 to account for structural break depending on the results of the Quandt-

Andrews test.

In the framework of the ARDL, the bounds test approach is used in determining the existence of

cointegration or a long-run relationship among the variables. The procedure starts with testing the

null of no cointegration as against the alternative of the existence of cointegration

for Equation 4.4. The Akaike’s Information Criterion (AIC) is employed in selecting the optimum

number of lags. After cointegration is established, an error correction model may be estimated as

follows:

(4.5)

where represents the first difference operator and DB represents the dummy variable. The short-

run effects can be obtained from the estimates of coefficients of the first-differenced variables.

Following Bahmani-Oskooee & Fariditavana (2015) and Bahmani-Oskooee (1985), initial
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negative or insignificant values of bi followed by positive estimates is an indication of the J-curve

effect.

Next, in order to test for a potential asymmetric effect of changes in the exchange rate on trade

balance, this essay follows the literature (Bahmani-Oskooee & Fariditavana, 2015; 2016) to

decompose the movement of LnREER into its negative and positive partial sum as follows:

(4.6)

where and are the partial sum process of positive and negative changes in

LNREER. This is expressed as:

(4.7)

In the ARDL modeling framework, Shin et al. (2014) propose replacing LnREER in Equation 4.5

with the two new partial sums (POS and NEG) variables in order to introduce nonlinearity. The

new long-run model and ECM expressed in Equations 4.8 and 4.9 respectively are classified as

nonlinear ARDL models.

(4.8)

(4.9)

It is demonstrated in Shin et al. (2014) that the same technique used in estimating the linear ARDL

model in Pesaran et al. (2001) can be used in estimating the nonlinear ARDL model. After the

model is estimated, one can ascertain whether exchange rate movements have symmetric or

asymmetric effects. First, when the two partial sums have the same coefficient in sign and size,
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then the effect is symmetric. Otherwise, the effect is asymmetric. The routine in Eviews 9 is

employed in all the estimations.

4.4.4 Data description, sources and measurement

The study employs annual data from 1980 to 2013. The trade balance defined as the ratio of

Ghana’s exports to imports. Bahmani-Oskooee (1991) asserts that expressing the trade balance as

a ratio of exports to imports precludes the need for an appropriate price index to express the trade

balance in real terms. This measure has also been used in several studies (Arize, 1994; Bahmani-

oskooee & Fariditavana, 2016; Bahmani-oskooee & Gelan, 2012; Schaling & Kabundi, 2014;

Yusoff, 2007). Domestic income is proxied by real GDP. The real GDP has also been employed

as a measure of domestic income in a number of studies (Bahmani-oskooee & Gelan, 2012; Musila,

2002; Rose, 1990; Schaling & Kabundi, 2014; Yol & Baharumshah, 2007). Data on Gross

domestic product, exports and imports are sourced from the World Bank, World Development

Indicators. Foreign income is proxied by industrial production of advanced economies36. A number

of studies have employed this variable (Bahmani-oskooee & Gelan, 2012; Musila, 2002; Shirvani

& Wilbratte, 1997; Wilson & Tat, 2001; Yusoff, 2007). The industrial production of advanced

economies (proxy for foreign income) is obtained from the International Monetary Fund (IMF),

International Financial Statistics (IFS). The REER is computed by geometrically weighting the

nominal bilateral exchange rates adjusted for relative consumer prices of Ghana and trading

partners. Nominal bilateral exchange rate data is obtained from the Bank of Ghana while data on

consumer prices are from the IFS. The weights applied in computing the REER are variable over

time. The source of data on the weights is the Information Notice System (INS) of the IMF.

The REER is computed by authors due to the fact that the nominal exchange rate used in the

derivation of the REER published by the International Monetary Fund (IMF), International

36 This index is an indicator of current economic activity for 26 advanced economies which includes major trading
partners of Ghana.
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Financial Statistics (IFS) has been adjusted backwards37 for periods before the redenomination of

the Ghana cedi. By implication, the actual trend of the REER is compromised and results from the

adjusted data may be misleading. In Figure 4.6 the REER published by the IFS is compared with

that computed by authors (LREER_computed). One would observe that the REER_computed

captures the changes in the trend of the real exchange rate of Ghana as a result of the

redenomination of the Ghana cedi in 2007 whereas that of the IFS does not. Particularly in 2007,

one can observe a sharp drop in the LREER_computed as opposed to that of the LREER_IFS.

Note: Both the LREER_IFS and the LREER_computed are expressed in domestic currency terms.
LREER_computed is expressed on the right axis. Hence, an increase in the REER series indicates a depreciation and

otherwise.

Figure 4.6: Movement in the real effective exchange rate, a comparison

37 That is for all periods before 2007Q3, the nominal exchange rate data has been divided by 10,000. For example in
1994Q4 the period average nominal exchange rate of the cedi per unit of the dollar was ȼ0.1/1$ according to the IFS
CDROM (2014) while the Bank of Ghana, the source of the data, has it on the records as ȼ1022.89/$1.
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4.5. EMPIRICAL RESULTS

4. 5.1 Stationarity test results

Table 4.1: Stationarity test results

DF-GLS NG-Perron Breakpoint

Variables Level 1st diff Level 1st diff Level 1st diff

Intercept

Trend
and
intercept Intercept

Trend
and
intercept Intercept

Trend and
intercept Intercept

Trend and
intercept Intercept

Trend
and
intercept Intercept

Trend and
intercept

Break
dates

LREER -0.69 -1.27 -5.12a -5.42a -1.86 -3.30 -15.86a -15.84b -1.76 -1.69 -10.49 -10.05 2007

LTB -2.11b -2.38 -6.69 -8.92 -14.85a -12.04
-3.34 -3.86 -8.09 -7.95 1990,

2010

LFI -0.31 -1.87 -5.22a -5.42a -1.40 -6.50 -15.90a -15.88a
-2.52 -3.42 -7.87 -7.71 1994,

2009

LDI 0.26 -0.09 -1.42 -2.46 b -866.87a 0.64 0.54 -4.74 1983

POS 0.41 -1.46 -4.38a -4.60a 0.55 -3.24 -14.59a -14.76b
-2.70 -3.60 -5.24 -5.83 1994

2004

NEG -0.80 -0.64 -3.91a -4.90a -2.15 -1.17 -13.70b -14.47b -2.02 -1.62 -5.79 -5.69 1994

Note: level of significance is denoted by a = 1%, b = 5%
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The result of the stationarity test reported on Table 4.1 indicate a mix of both I(1) and I(0)

variables. The Quandt-Andrews test results on Table 4.2 indicate that the maximum statistically

significant breakpoint is 2007Q3. This is indicated by the significance of the various test statistics

(the Maximum, Exponential and Average F- and Wald Statistics) at the 5% level. That is a failure

to accept the null hypothesis of no breakpoints within 15% trimmed38 data. Given that the ARDL

estimation approach exerts no restrictions on the order of integration except for I(2) variables,

cointegration may be examined using the bounds test approach with the dummy in Equations 4.8

and 4.9 denoting the break in 2007 which represents the redenomination exercise carried out in

that year.

Table 4.2: Quandt-Andrews unknown breakpoint test

Null Hypothesis: No breakpoints within 15% trimmed data
Varying regressors: All equation variables
Equation Sample: 1980 2013
Test Sample: 1986 2008
Number of breaks compared: 23

Statistic Value Prob.

Maximum LR F-statistic (2007) 5.367465 0.0200
Maximum Wald F-statistic (2007) 16.10239 0.0200

Exp LR F-statistic 2.013419 0.0110
Exp Wald F-statistic 6.734013 0.0063

Ave LR F-statistic 3.636791 0.0013
Ave Wald F-statistic 10.91037 0.0013

Note: probabilities calculated using Hansen's (1997) method

4.5.2 Cointegration test results

The null hypothesis of the bounds test procedure tests the joint significance for Equation 4.4 and

4.8 as follows: and using the F-test with a nonstandard

distribution. There are two groups of asymptotic critical values computed by Pesaran et al. (2001)

38 On Quandt (1960), breaks are hardly identified at the beginning and ending of data sample, hence a 15% trimming
parameter is recommended if knowledge of break date is unknown.

0321   04321  
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for large samples and Narayan (2005) for small samples. The upper critical bound (UCB) and the

lower critical bound (LCB) categorise the regressors as either I(0), I(1) or mutually cointegrated.

After comparing the F-statistic with the critical values, a decision is made. Whenever the value of

the F-statistic lies above the upper critical bound, then the regressors are cointegrated and when it

lies below the lower critical bound, then no cointegration exists. However, if the value of the F-

statistic lies within the interval of the UCB and the LCB, then from Pesaran et al. (2001, pg 290),

“inference is inconclusive and knowledge of the order of integration of the underlying variables is

required before conclusive inferences can be made”. The results of the test of cointegration for the

symmetric (Panel A) and the asymmetric models (Panel B) on Table 4.3 indicate that the computed

F-statistic of 8.66 and 6.20 respectively lies above the UCB at 1% level of significance. Hence,

there is evidence to conclude that there is a long run relationship between trade balance and its

explanatory variables.

Table 4.3: Bounds tests results for symmetric and asymmetric models

Panel A: Results for Symmetric model

Computed F-Statistic 8.657 k=3

Critical bounds (1%) LCB: 4.3 UCB:5.23
Critical bounds (5%) LCB: 3.38 UCB:4.23
Critical bounds (10%) LCB: 2.97 UCB:3.74

Panel B: Results for Asymmetric model
Computed F-Statistic 6.201 k=3
Critical bounds (1%) LCB: 3.81 UCB:4.92
Critical bounds (5%) LCB: 3.05 UCB:3.97
Critical bounds (10%) LCB: 2.68 UCB:3.5

Notes: LCB is the lower critical bound; UCB is the upper critical bound

Furthermore, results of the weak exogeneity test reported on Table 4.4 points to the trade balance

as the most endogenous variable in the model. Accordingly, the model is normalised on the LTB.

The existence of a long-run relationship among the variables indicated by the bounds test result

implies that an error correction model can be estimated. The short- and long-run parameters as

well as diagnostic statistics are reported in Panel A, B and C respectively for both symmetric and

asymmetric models in Table 4.5 and 4.6 respectively.
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Table 4.4: Weak exogeneity test

Chi-square Probability

LTB 7.75 0.00

LREER 0.35 0.55

LDI 0.50 0.48

LFI 6.57 0.01

Source: Author’s estimation

Table 4.5: Estimates for linear model

Lags 0 1 2 3
Panel A: Short-run estimates

ΔLnTB 0.10 0.11 -0.27
[0.52] [0.76] [-1.31]

ΔLnREER -0.02 -0.04 0.04 -0.18
[-1.04] [-0.93] [0.69] [-3.48]a

ΔLnDI -4.12 2.39 -0.54 -0.42
[-4.19]a [1.99]b [-0.47] [0.84]

ΔLnFI 0.56 -1.03 -0.16 0.05
[0.49] [-0.90] [-0.18] [0.07]

Panel B: Long-run estimates
Constant LnREER LnDI LnFI

40.86 -0.17 -1.78 -0.61
[3.65]a [-4.95]a [-3.03]a [-1.06]

Panel C: Diagnostic statistics
ECMt-1 RESET LM CUSM CUSM2 R2

-0.92 1.61 1.204 Stable Stable 0.77
[-7.21]a (0.22) (0.34)

Note: a. Figures in square brackets represent t-statistic and circle brackets are p-values.
b. superscript a, b and c represent 1%, 5% and 10% level of significance respectively

Source: Author’s estimation
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Table 4.6: Estimates for nonlinear model

Lags 0 1 2 3
Panel A: Short-run estimates

ΔLnTB -0.25 -0.15 -0.44
[-1.25] [-0.98] [-1.86]

ΔPOS -0.003 -0.10 0.19 -0.20
-0.09 [-2.36]b [2.09]c [-2.27]b

ΔNEG -0.024 -0.09 0.19 -0.22
[-0.76] [-2.15]c [2.15]b [-2.57]b

ΔLnDI -0.71 -3.85 -3.66 1.87
[-0.50] [-1.77] [-2.16]c [2.38]b

ΔLnFI 0.60 -1.45 0.30 -1.27
[0.82] [-1.25] [0.38] [-1.72]

Panel B: Long-run estimates
Constant POS NEG LnDI LnFI

44.85 -0.06 -0.08 -3.43 -0.98
[7.61]a [-3.31]a [-3.91]a [-3.25]a [-2.42]b

Panel C: Diagnostic statistics
ECMt-1 RESET LM CUSM CUSM2 R2

-0.85 0.35 4.97 S S 0.90
[-7.61]a (0.79)

Note:  a. Figures in square brackets represent t-statistic and circle brackets are p-values.
b. superscript a, b and c represent 1%, 5% and 10% level of significance respectively

Source: Author’s estimates

The coefficient of REER is statistically significant and has a negative sign in the long-run on Table

4.5. Thus, a 10% change in the REER will result in a 1.7% deterioration in the trade balance. In

the nonlinear model, the coefficient of POS and NEG are also statistically significant and

negatively signed. The size of the coefficient of POS and NEG are also very close at 0.06 and 0.08.

The Wald test used to test for the equality of the parameters of POS and NEG is insignificant. This

is indicative of a symmetric relationship, where both depreciation and appreciation episodes tend

to worsen the trade balance with the coefficient of NEG slightly higher than POS. By implication,

upon exchange rate depreciation, the joint effect of changes in export and import volumes leads to

a deterioration in the trade balance. This may be due to the fact that when the exchange rate

depreciates, there is no significant increase in exports, which are mainly in their raw form or semi-

processed at best. Hence, a higher import bill tends to offsets any relative improvement in export

whether the exchange rate appreciates or depreciates which causes the trade balance to deteriorate.
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An evidence of this may also be traced to Figure 2.5, under Chapter 2 of the thesis, which shows

that since the early ‘90s, exports and imports have been on the rise.  Figure 2.6 in the same chapter

also shows that the exchange rate has been consistently depreciating since the ’90s. Even if export

increased because of exchange rate depreciation, it was not enough to balance the increase in

import. On the other hand, the increase in export may have been due to other factors apart from

exchange rate depreciation. These may include the other export promotion policies like the Free

Zones and bilateral trade agreements between the government of Ghana and its trading partners. It

may also be the increase in private sector participation in the export sector. The unfavourable

response of the trade balance to movements in the exchange rate may be linked to the underlying

structure of the Ghanaian economy, typified by a shallow manufacturing base and substandard

products due to higher cost of production relative to international competing products. The

estimated coefficient of the REER (-0.02) in the long-run model being less than one also shows

that the Marshall-Lerner condition is not met. The weak support for the Marshall-Lerner condition

is corroborated by Bahmani-oskooee & Gelan (2012), Kulkarni (2011) and Yol & Baharumshah

(2007). These studies affirm the ineffectiveness of exchange rate depreciations to bring about any

improvement in the trade balance.

The results also show that domestic income is significant and negatively related to the trade

balance in both Table 4.5 and 4.6. By implication, increases in domestic income are associated

with a worsening of the trade balance. This result corroborates the empirical finding in Yol &

Baharumshah (2007), Bahmani-Oskooee & Gelan (2012), for a sample of countries, and is

consistent with theory that postulates that rising incomes will lead to an increase in imports and

worsen the trade balance. This is not surprising as Ghana has a low manufacturing base and so

consumers tend to purchase more of imported goods as income/purchasing power increases. Even

though empirical studies such as Tuffour (2011) have shown that improvements in domestic

income results in improvements in export performance in Ghana, this improvement is usually not

enough to offset the weight of importation on the trade balance.
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While results show that the relationship between foreign income and the trade balance is negative

and insignificant in Table 4.5, it is negative and significant in the nonlinear model reported in

Table 4.6. The negative relationship suggests that, as real income of trading partners rise, there is

a switching of expenditure from Ghana’s commodities to other products. This is consistent with

the results of Yol & Baharumshah (2007) and Bhattarai & Armah (2005). Bhattarai & Armah

(2005) report that a 10% increase in real income of main trading partners of Ghana will reduce

exports by 5.4%.

Clearly, the insignificance of the short-run estimates shows that the J-Curve effect does not exist

in the case of Ghana. The inclusion of the dummy capturing the effects of the redenomination

exercise in 2007 was not statistically significant and hence not reported. The insignificance of the

redenomination exercise dummy in the model may be the result of possible shortness of the period

since the redenomination relative to the total period under consideration. The parameter measuring

the speed of adjustment following a shock in the system is correctly signed and significant in both

models. Accordingly, about 96% and 85% respectively of any disequilibrium is eliminated every

year.

Panel C of Table 4.5 and 4.6 reports the diagnostic tests performed on the linear and nonlinear

models.  First, the size of the adjusted R2 of 77% and 90% correspondingly indicates models with

a good fit. The Lagrange Multiplier (LM) is used to test for serial correlation. There is no evidence

of serial correlation given that the LM statistic is insignificant in both models. In order to ascertain

specification of the optimum model, the Ramsey’s RESET test is undertaken. The statistic is also

insignificant implying correct specification of the optimum model. In line with Bahmani-Oskooee

et al. (2001) and Bahmani-Oskooee et al. (2005), the CUSUM and CUSUMSQ tests are employed

to test the stability of both short-run and long-run estimates. The results of these tests indicate that

the plots of both CUSUM and CUSUMSQ statistics stay within the critical bounds at the 5%

confidence interval. Hence, coefficients are stable as reported graphically on Figure 4.7.
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Figure 4.7: Stability diagnostics

4.6 CONCLUSION AND POLICY RECOMMENDATION

This essay explored the relationship between movements in the REER and trade balance in Ghana.

Employing both the linear and nonlinear ARDL approach, it examined symmetric and asymmetric

effects of the exchange rate on the trade balance. In order to examine the J-Curve effect in Ghana,

an error correction model was estimated. The nonlinear model explored the disintegrated effects

of both depreciation and appreciation episodes on the trade balance. The Wald test was used to test

the equality of depreciation and appreciation parameters and the results show that it is insignificant,

indicative of a symmetric relationship. Accordingly, results suggest that the long-run relationship

between the REER and the trade balance is negative. By implication, appreciation and depreciation

episodes tend to have no favourable impact on the trade balance. The results further show that the

relationship between domestic income and the trade balance is statistically significant and

negative. This suggests that an increase in domestic income tends to increase trade deficits. The

relationship between the trade balance and foreign income is also negative and significant.

The overarching observation from the results of the study is that the exchange rate can achieve

very little on its own in driving changes in the trade balance in Ghana. Indeed, the evidence seems

to suggest that exchange rate movements tend to have a negative effect on trade balance. In
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addition, the behaviour of both local and foreign consumers of Ghanaian-made-goods (depicted

by the relationship between domestic and foreign income and the trade balance) is synonymous

with the behaviour of consumers towards “inferior goods”. Thus, in order to improve the

relationship between the trade balance and the exchange rate in the long-run, other complementary

policies should be put in place.

First of all, in order to improve the trade balance position, it is critical that to exports be increased

significantly. On the other hand, the import bill needs to fall. On the export side, goods produced

for the export should be expanded and upscaled. That is, the composition and quality of exports

should be improved considerably to meet international standards. This will improve the country’s

competitiveness on the international market and stimulate foreign demand. More attention and

support should be given to the operations of the non-traditional export sector, as the sector plays

an important role in terms of widening the composition of the country’s exports.  Thus, with an

improvement in the quality and composition of goods, export demand is more likely to respond

favourably to changes in the exchange rate. Secondly, the quality of goods produced in the country

for the domestic market should also be significantly improved. This will ultimately mitigate

excessive importation of foreign products and reduce the import bill as domestic substitutes

become available on the domestic market.

In order to achieve these targets, a number of measures need to be put in place. First, the cost

function facing local producers play a very critical role in determining the volume, quality, and

price of goods produced for export and for domestic market. Unlike competitors in foreign

markets, local manufacturers are often plagued with series of challenges including high cost of and

unreliable power supply and other utilities, poor road networks leading to high cost of

transportation, lack of intermediate inputs and high cost of credit. As a result, local manufacturers

are naturally priced out by goods from foreign markets where costs are considerably lower. Hence,

measures should be put in place to address the myriad of bottlenecks that result in high cost of

production for local manufactures. Some of these measures may include substantial capital

investments by both the government and the private sector to significantly improve general

infrastructure (including technological infrastructure) in the economy. This will reduce costs and
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help to improve the efficiency of local manufacturers in the production process. Another measure

to improve credit access or lower the cost of credit is the establishment of a Public Credit

Guarantee Scheme, where potential and commercially viable local manufacturing firms are given

the wherewithal to establish or expand their business operations. It is also important for the

government to position itself to attract Foreign Direct Investment (FDI) in specific industries to

improve the output of those sectors, for example in the export sector. While all the measures are

put in place, the Standard Board should be well equipped and their operations strengthened to

enable them carry out their duties in an efficient manner. The Board should ensure that goods

produced by local manufacturers meet prescribed standards.

In order to curb excessive importation of foreign goods, a policy should be put in place that

ultimately ensures that a minimum of 50% local content are sold in the increasing numbers of

foreign retail stores and manufacturing companies in the country. This could be done in a

progressive manner, such that the increase in the percentage of local content is done alongside

increase in the capacity and improvements in the quality of goods produced by the local industries.

Such a regulation will lead to a strengthening in the value chain, and hence result in employment

creation. Such a measure will not only help to create an enabling environment that supports the

growth of local industries, but will also boost demand for local goods and lead to a reduction in

importation.

Now that the relationship between the exchange rate and the trade balance in Ghana has been

examined, the next chapter focuses on yet another macroeconomic variable that affects the overall

performance of the economy of Ghana.  Specifically, the impact of the exchange rate on inflation,

a key measure of macroeconomic stability, is examined. The impact of exchange rate on inflation

is particularly examined because in periods of exchange rate misalignment relative prices may be

distorted leading to inflationary pressures on the economy. Thus, the next chapter is devoted to

examining the impact of the exchange rate on inflation with specific interest in determining the

magnitude and speed of exchange rate pass-through to consumer prices in Ghana.
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CHAPTER 5

EXCHANGE RATE PASS-THROUGH TO CONSUMER PRICES IN

GHANA: IS THERE ASYMMETRY?39

5.1 INTRODUCTION

Perhaps, the most critical objective of most central banks in developing economies is to achieve

and maintain low and stable inflation, and this is true in the case of Ghana. Evidence of this is the

formal adoption of an inflation-targeting regime by the monetary authorities in 2007. One

important variable that plays a critical role in the attainment of this objective is the exchange rate.

Movements in the exchange rate tend to influence producer and consumer prices, especially in an

open economy. Burstein, Eichenbaum, & Rebelo (2007), Dornbusch (1987) and Kara & Nelson

(2003) affirm that especially for countries with open trade policy, movements in the exchange rate

could influence the level of inflation considerably.

Exchange Rate Pass-Through (ERPT) refers to the transmission of exchange rate movements to

domestic prices. Due to the elimination of capital controls and the switch from fixed to floating

exchange rate regimes, ERPT has become increasingly important in developing and emerging

market economies in the last three decades. In Ghana, ERPT has stirred much interest for several

reasons. First, the adoption of the Inflation Targeting (IT) approach40 to monetary policy requires

the central bank to monitor and, where necessary, influence the factors that determine inflation

with the use of monetary policy instruments. There is a need to anticipate inflationary

developments and ensure appropriate monetary policy responses. Second, since the switch from a

fixed to the floating exchange rate system in the early ‘80s, the exchange rate has been subject to

39 An article based on this essay, Exchange rate pass-through to consumer prices in Ghana: Is there Asymmetry? is
under review by the International Journal of Emerging Markets.

40 Ghana is the second country after South Africa to implement the IT policy in Africa. The general objective of the
inflation targeting policy is to make price stability the primary long-term goal of monetary policy.
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series of fluctuations. Notably, the exchange rate has mostly been on a depreciating path as

depicted in both the bilateral nominal exchange rate of the cedi to the dollar, as well as the Nominal

Effective Exchange Rate (NEER) in Figure 5.1. Given that Ghana is an economy heavily reliant

on imports, such a depreciation may have consequences for consumer prices as in each

depreciation episode more cedis are needed to purchase the same amount of imported goods and

services. Last, the trade liberalisation programme in the ‘80s opened the economy to increased

trade with the rest of the world. Statistics from World Development Indicators (WDI) indicate that

trade as a percentage of GDP increased from 11.5% to 110% between 1983 and 2001 and stood

around 87% of GDP as at 2015. For a small economy with such an open trade regime and an

inflation targeting approach to monetary policy, ERPT is extremely pertinent and indeed a subject

of relevance.

Note: a Series are expressed in domestic currency terms and so movements above the 0-line indicate a
depreciation and below the line is appreciation.

Figure 5.1: Changes in the nominal exchange rates
Source: Author’s compilation using data from the Bank of Ghana and International Financial Statistics.
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Indeed, the importance of the degree of pass-through to monetary authorities in Ghana cannot be

overemphasised. Apart from the fact that the degree of pass-through has ramifications for the

conduct of monetary policy and external adjustment, there is an ongoing debate among economists

in Ghana about the degree to which the exchange rate influences domestic consumer prices.

Abradu-Otoo et al. (2003) associates the inability of the country to maintain low inflation rates to

the continuous depreciation of the cedi. In fact, some economists have attributed the relatively

lower inflation rates after the late 1990s to the low pass-through of the exchange rate (Frimpong

& Adam, 2010; Loloh, 2014) even though others claim that pass-through is substantial (Boamah,

2013; Sanusi, 2010a).

A typical observation is that the analysis of the possible asymmetric pass-through effects of

exchange rate on consumer prices in Ghana is missing in the literature except for Maka (2013).

This is irrespective of the fact that the changes in the exchange rate are characterised by both

appreciation and depreciation episodes as well as large and small change episodes. Thus, an

examination of asymmetry effects would help to disintegrate the effect on consumer prices when

exchange rate changes are small or large or when the change is a depreciation or an appreciation.

Again, most of the previous studies (with the exception of Sanusi, 2010 and Maka, 2013) have

employed the bilateral nominal exchange rate of the cedi to dollar which is not trade-weighted and

does not control for third-country effects41. This study contributes by filling these gaps in the

literature. The trade-weighted nominal exchange rate data used in this study is computed by the

author because the adjustments in the NEER data for Ghana published by the International

Monetary Fund (IMF), International Financial Statistics (IFS) leads to bias results.

41 This refers to any influence on the nominal exchange rate arising from possible spill over effects from other trading
currencies. The use of trade-weighted nominal exchange rate, therefore, reduces the risk of making inaccurate
generalisations that result from the use of a specific currency.

Stellenbosch University  https://scholar.sun.ac.za



93

The nominal exchange rate used in the computation of the NEER published by the IFS has been

adjusted backwards for periods before the redenomination42 of the Ghana cedi. For all periods

before 2007Q3, the nominal exchange rate data has been divided by 10,000. For example, in

1994Q4 the period average nominal exchange rate of the cedi per unit of the dollar was ȼ0.1/1$,

according to the IFS CDROM 2014, while the Bank of Ghana, the source of the data, has it in its

records as ȼ1022.89/$1. The implication of this adjustment is that the original nature of the NEER

series is compromised and, therefore, results from the use of the IFS series may be misleading. Figure 5.2

compares the NEER published by the IFS (NEER_IFS) and that computed by the author

(NEER_computed). For ease of comparison with the NEER_IFS series, the NEER_computed has also been

expressed in foreign currency terms. An upward movement indicates an appreciation and vice-versa. One

can observe that the NEER_computed captures the changes in the trend of the nominal exchange rate of

Ghana because of the redenomination of the Ghana cedi in 2007, whereas that of the IFS does not.

Particularly in 2007, there is a sharp rise in the NEER_computed resulting from the redenomination exercise

as opposed to that of IFS. Thus, this study captures the dynamics of the pass-through as a result of the

redenomination of the Ghanaian cedi in 2007.

Note: NEER_IFS is represented on the right axis.

Figure 5.2: Movement in the nominal effective exchange rate

42 In July 2007, the Bank of Ghana redenominated the Ghanaian currency (the cedi). By that exercise, 10,000 of the
old cedi became equivalent to GH ȼ1. The value of the cedi relative to the dollar before the redenomination was in
the range of ȼ 9,300 to ȼ 10,000. It became ȼ 0.93 – ȼ 1 to 1USD after the redenomination.
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Against this background, the objective of this study is to present fresh evidence on the magnitude

of the ERPT to consumer prices in Ghana. Secondly, this work seeks to examine if there is ERPT

asymmetry. Thus, the overarching question addressed in this study is what is the degree of ERPT

to domestic consumer prices in Ghana? Is there evidence of asymmetric effects of exchange rate

changes on consumer prices? As a preview, the results from the Johansen (1991, 1995)

cointegration and error correction model indicate that symmetrically the nominal effective

exchange rate has no significant impact on consumer prices in the long run.  However, when the

movements of the exchange rate are disentangled between depreciation and appreciation episodes

on one hand and large and small change episodes on the other hand, there is a significant long run

impact on consumer prices. Specifically, ERPT is higher in periods of depreciation than in periods

of appreciation; that is 53% against 3%. ERPT is also higher during episodes of large changes

(about 51%).

The rest of the chapter proceeds as follows: Section 5.2 presents stylised facts on inflation

performance and movements in the exchange rate in Ghana. Section 5.3 details the theoretical

foundations and reviews empirical work conducted in the area. In Section 5.4, the analytical

framework, empirical model specification and data are explained. Section 5.5 presents the

discussion of empirical results. The chapter is concluded in Section 5.6 with the summary of the

findings and policy recommendations.

5.2 OVERVIEW OF THE GHANAIAN ECONOMY

After attaining political independence in 1957, the government of Ghana set up its own central

bank to be responsible for monetary policy independently amidst other functions. Since then,

different monetary policy frameworks have been implemented to deliver price stability as the main

goal of monetary policy. The monetary targeting framework was adopted initially after

independence. The system was implemented until 2002. Domestic credit was directly targeted to

attain money supply targets as an intermediate variable to achieve price stability under the system.

The credit targets were constantly violated, predominantly from higher budget deficit financing.

As a result, money supply and price stability were not met. The fixed exchange rate system was

also adopted under the colonial economic arrangements after independence. It served as a de facto
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nominal anchor for inflation. The fixed exchange rate was maintained and enforced by non-

convertibility measures. As a result, capital controls and import and export licenses were prevalent

in the ‘70s. The latter part of the ‘70s and early ‘80s were characterised by drastic declines in

exports and foreign exchange earnings, the advent of an active black market for foreign currency,

excessive production bottlenecks and natural disasters, leading to an unfavourable balance of

payment and high levels of inflation (Dordunoo, 1994). The highest levels of inflation were

recorded between the third quarter of 1977 and 1983.

In efforts to salvage the ailing economy, the system of direct controls was abolished concurrently

with the fixed exchange rate system in the latter part of 1983. This was in line with the

recommendations of the Economic Recovery Program (ERP), which coincided with the Structural

Adjustment Program (SAP) in 1983. Trade and exchange rate liberalisation policies were initiated

among other reforms. The liberalisation of the exchange rate followed a gradual rather than a one-

off approach. As part of the process, the government adopted a policy of intermittent foreign

exchange devaluations because the exchange rate was perceived to be overvalued (Harrigan &

Oduro, 2000). The cedi was devalued in 1984 and again in 1986. By 1988, the exchange rate was

liberalised with the legislation that allowed forex bureaux to operate legally (Bhasin, 2004). Since

then, Ghana has maintained a managed float system of exchange rate. Consequently, the level of

inflation has reduced significantly from an average of 75% between 1979 and 1983 to about 29%

between 1984 and 1988.

As a result of the relatively lower levels of inflation experienced around the late ‘90s, the monetary

authorities informally adopted the inflation-targeting43 regime in 2002. From the late ‘90s to 2006,

Open Market Operations (OMO) substituted domestic credit as the operating instrument for

monetary policy. A formal announcement of the adoption of the IT approach was made in 2007.

43 This was facilitated by the Bank of Ghana Act of 2002, which gave operational independence to the Bank of Ghana
and led to the creation of the Monetary Policy Committee (MPC) to administer the new IT policy.
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Figure 5.3: Movements in inflation 1970 - 2015

Source: Author’s compilation using data from IMF, IFS

Under IT the Bank of Ghana employs the policy rate as the instrument of monetary policy without

any consideration of monetary aggregates. Since the adoption of the IT, inflation levels have

further declined. Nonetheless, the fact that the exchange rate is predominantly market-determined

implies that it is exposed to both domestic and external shocks which may influence consumer

prices. Figure 5.4 plots changes in the nominal effective exchange rate (NEER) and the trend of

consumer prices from 1984 to 2015. This illustration shows that there have been several episodes

of appreciation (the highest in 2007Q3) and depreciation (the highest in 1991Q1) of the cedi in

different magnitudes within the period. Notably, for the most part, these movements in the cedi

have been followed by some decline and rise in consumer prices which can best be ascertained

empirically. In addition, the trade reforms have increased the economy’s presence on the

international market, resulting in a heavy reliance on imported goods from trading partners to the

neglect of an active manufacturing sector. Imports of goods and services44 as a percentage of GDP

44 The structure of imports for the period 1966 to 2014 is illustrated in Figure 4.5 under Chapter 4. It shows that the
majority of merchandise imports over the period has been manufactures, which comprise basic manufactures,
machinery and transport equipment, and other commodities in SITC Section 5 used by both households and industries.
After that, fuel and food imports are dominant.
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have increased over the years, from about 6% in 1983 to about 67% in 2000 and have stood around

50% in 2015. The heavy dependence on imports could also result in high imported inflation, which

could trickle down persistently to consumer prices.

Note: Nominal effective exchange rate is expressed in domestic currency terms and so upward movements
represent depreciation and downwards an appreciation.

Figure 5.4: Changes in nominal effective exchange rate and consumer prices
Source: Author’s compilation using data from International Financial Statistics and the Bank of Ghana.

This overview stirs questions worthy of consideration. First, what is the ERPT to consumer prices?

Second, what is the response of CPI inflation when the exchange rate change is large and when it

is small? Third, does the CPI inflation respond differently when exchange rate appreciates and

when it depreciates? Accordingly, the next section tackles the theoretical underpinnings of ERPT

and the empirical evidence on this phenomenon.

5.3 LITERATURE REVIEW

5.3.1 Theoretical underpinnings

ERPT is the measure of the degree to which exchange rate movements influence domestic prices

through changes in trade prices. Theoretically, ERPT may be distinguished in three phases. The
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first phase is the exchange rate pass-through to import prices and the second and third from import

prices to producer prices and to consumer prices. Nonetheless, as a result of unavailable data on

import prices, the pass-through of exchange rate to import prices has not been popular, particularly

for sub-Saharan African countries. The Law of One Price (LOP) is the most prominent theoretical

framework used in explaining the ERPT phenomenon. The theory states that identical products

will sell for the same common-currency price in different countries (Campa & Goldberg, 2002;

Goldberg & Knetter, 1997). This assumes profit maximisation and costless transportation and

distribution costs. Thus, the magnitude of the pass-through under the LOP depends on the elasticity

of the exchange rate, which is expected to lie between 0 and 1. An elasticity of 1 implies complete

pass-through and 0 suggests no pass pass-through. Nonetheless, the LOP has been criticised under

the notion that the presence of price stickiness in some scenarios nullifies the framework

underpinning the LOP, making ERPT imperfect.

In the environment of sticky prices, a number of theoretical models that explain the sensitivity of

domestic prices to movements in the exchange rate have been proposed. The pricing-to-market

model (Betts & Devereux, 2000; Goldberg & Knetter, 1997; Krugman, 1987; Marston, 1990)

expatiates the pricing behaviour of exporting and importing firms. The theory posits that resulting

from market and product segmentation, exporting firms tend to engage in price discrimination

across various destination markets. The model assumes that the prices set by the exporting firms

are made up of the marginal cost of production as well as the destination specific mark-up. In the

event of exchange rate changes, destination specific mark-ups are adjusted accordingly. In so

doing, the new prices may reflect all or part of the changes in the exchange rate. The producer

currency pricing (PCP) explains the scenario in which the exporting firm sets import prices in the

currency of the location where production takes place, and the local currency pricing (LCP)

pertains to scenarios in which prices are set in the local currency of the destination market. In the

case of PCP, ERPT is likely to be more complete because the exporting firm’s mark-up does not

respond to the movements in the exchange rate. In the case of LCP, foreign firms may decide not

to change the prices in the importing country currency but rather absorb the fluctuations within the

mark-up. Pass-through to domestic prices will depend on the weight of imported goods in the total

basket.
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There are theoretical models that provide justification for possible asymmetric adjustments in

prices (Knetter, 1994; Pollard & Coughlin, 2004; Wickremasinghe & Silvapulle, 2004).

Asymmetric behaviour may arise on one hand from the direction of exchange rate changes (that is

episodes of appreciation and depreciation) and on the other hand from the magnitude of exchange

rate movements (that is small and large exchange rate change episodes). The theoretical arguments

supporting the asymmetric association between prices and the exchange rate are based on the

market share objective, quantity constraints, menu costs and production switching.

According to Pollard & Coughlin (2004), the presence of menu cost behaviour implies that there

may be responses with respect to the size of exchange rate changes. Thus, the likelihood of

asymmetric pass-through of large and small exchange rate changes. The cost associated with

changing prices of goods increases the possibility of firms adjusting the invoice price only if the

change in the exchange rate lies above some specific threshold. The direction of the asymmetry of

ERPT will be dependent on the currency denomination of the invoice. Hence, for invoices

denominated in the importer’s currency, ERPT is greater when the change in the exchange rate is

large rather than small.  On the other hand, when the invoice is denominated in the currency of the

exporter, ERPT is greater when the change in the exchange rate lies below the threshold

demarcated as small (Pollard & Coughlin, 2004). In the short-run, quantities may be rigid upwards.

Thus, for firms subject to binding quantity constraints, ERPT is likely to be higher if the currency

of the importing country is depreciating than when appreciating. The theoretical underpinnings of

the market share and production switching models of asymmetric pass-through imply that the

ERPT is larger when the currency of the importing country is appreciating than in the case of

depreciation (Cheikh, 2012; Knetter, 1994).

The theoretical literature also notes certain macroeconomic factors that may influence ERPT to

trade prices and consumer prices in particular. These may include the degree of openness of a

country (Choudhri & Hakura, 2006; Feinberg, 1989); the size of a country (An & Wang, 2011;

Frankel, Parsley, & Wei, 2012); the type of exchange rate regime and trade barriers (Barhoumi,

2006; Mann, 1986); exchange rate volatility (An & Wang, 2011; Campa & Goldberg, 2002) and

the persistence of exchange rate shocks, inflation and the monetary policy environment (Bailliu &
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Fujii, 2004; Cheikh, 2012; Taylor, 2000). The overarching theme suggested in the theoretical

literature is that ERPT may be complete or incomplete subject to specific economic conditions.

5.3.2 Empirical literature

Empirically, there is a growing interest in the speed, magnitude and asymmetry of ERPT to import

prices and domestic consumer prices. Accordingly, this topic has aroused a burgeoning number of

empirical studies. Many of the earlier studies investigating ERPT to import prices are focused on

developed economies like the US, UK, Japan and EU countries, with modest focus on developing

countries.  Among the highly cited of such studies in developed economies are Hooper & Mann

(1989) and Rich & Rissmiller (2000) for the US; Marston (1990) for Japan; McCarthy (2000) for

a sample of nine developed countries and An & Wang (2011) for nine OECD countries. An

extensive review of early literature on the subject can be found in Menon (1995) and Goldberg &

Knetter (1997). Over time, studies examining ERPT in developing and emerging economies have

increased. Some of these are Choudhri & Hakura (2006) for 71 economies; Barhoumi (2006) for

a sample of 24 developing countries; Zorzi, Hahn, & Sanchez (2007) for 12 emerging market

economies; and Yanamandra (2015) for India, among many others.

A summary of the findings of these studies indicates a number of things. First, incomplete ERPT

is common in most studies. Further, ERPT also has the tendency of being higher when exchange

rate shock is more persistent than otherwise. Notably, while the estimates of ERPT differ across

countries, it is often higher and faster in developing and emerging market countries than in

developed countries (Choudhri & Hakura, 2006). In particular, Frankel et al. (2012) assert that

ERPT tends to be higher in more open smaller economies than in larger economies. Even for single

country studies, different studies seem to produce different estimates of ERPT. This may be

attributable to the differences in the methodological approach employed by various studies. The

approaches have evolved over time from single equation models (Campa & Goldberg, 2005;

Choudhri & Hakura, 2006; Hooper & Mann, 1989), a simultaneous equation approach (Zorzi et

al., 2007) to various types of Vector Autoregressive (VAR) and panel data estimation approaches.

These include the recursive VAR (Loloh, 2014; Maka, 2013; McCarthy, 2000), structural VAR

(An & Wang, 2011; Gagnon & Ihrig, 2004; Sanusi, 2010a), the vector error correction models
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(Frankel et al., 2012; Karoro, Aziakpono, & Cattaneo, 2009; Yanamandra, 2015) and panel

estimation techniques (Bailliu & Fujii, 2004; Barhoumi, 2006).

Only a few studies examined the asymmetric effects of exchange rate movement on trade prices

(Mann, 1986; Marston, 1990; Pollard & Coughlin, 2004; Wickremasinghe & Silvapulle, 2004).

Generally, results of some studies indicate the non-existence of direction effects (Athukorala,

1991; Feinberg, 1989), while others provide evidence of direction effects of exchange rate

movements on domestic prices (Kadiyali, 1997; Mihaljek & Klau, 2008; Pollard & Coughlin,

2004; Wickremasinghe & Silvapulle, 2004). Even for studies that indicate the presence of direction

effects, evidence on whether pass-through is higher for periods of depreciation compared to

appreciation is still mixed. Studies on ERPT asymmetry in terms of size are even fewer. Mention

can be made of Pollard & Coughlin (2004), Karoro et al. (2009) and Cheikh (2012). Generally,

findings indicate that ERPT is bigger when changes in the exchange rate are larger.

The literature focusing specifically on ERPT in Ghana is scanty. Sanusi (2010a) examined the

exchange rate pass-through to consumer prices in Ghana from 1983Q3 to 2006Q3. The extent of

ERPT was estimated using Impulse Response Functions (IRF) in a Structural Vector Auto-

Regression (SVAR) model. According to the findings of the study, pass-through is substantially

large but incomplete and indicates that exchange rate depreciation is an important source of

inflation in Ghana. Obviously, given that the period of analysis ended in 2006Q3, which is prior

to the formal adoption of the IT policy, more evidence is needed to understand the pass-through

effects holistically. In this regard, other studies have been conducted. Frimpong & Adam (2010)

examined the effect of exchange rate changes on consumer prices for the period 1990M1 –

2009M2 using Vector Autoregressive (VAR) models. The findings of the study indicate that ERPT

to inflation is incomplete and decreasing in Ghana.

In a similar study, Boamah (2013) investigated the extent and speed of ERPT to inflation in

member countries of the proposed West African Monetary zone from 2000M1 to 2011M12.

Results from the VAR model employed shows that exchange rate dynamics have a strong impact

on inflation in these countries. Specifically, results from the study indicate that the extent of ERPT
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in Ghana is highest and relatively more persistent. Loloh (2014) estimates the pass-through impact

of exchange rate movements on domestic prices in Ghana for the period between 1994 and 2012

by employing a recursive VAR approach. The six-variable model consisted of oil prices, output

gap, exchange rate, non-food prices, overall consumer prices and money market interest rates. The

empirical evidence presented in this study implies that the effect of a nominal exchange rate shock

on domestic prices is partial and generally modest, decaying within a period of 18 – 24 months.

They assert that the impact of the exchange rate shock on overall CPI inflation is softer than that

for non-food inflation. Comparing and contrasting these studies, the results of Frimpong & Adam

(2010) and Loloh (2014) contradict that of Sanusi (2010) and Boamah (2013).

These studies have generally employed VAR and VECM approaches but differed mainly in terms

of the number and measurement of variables employed in the analysis, sample period as well as

the theoretical framework employed. Another observation is that, with the exception of Sanusi,

(2010) the remaining studies reviewed have employed the bilateral nominal exchange rate of the

cedi to the dollar instead of a trade weighted nominal exchange rate that is able to take care of any

third-country effects. Further, there is an underlying assumption in previous studies that all

responses of CPI inflation to exchange rate movements are symmetric.

To the best of the author’s knowledge, Maka (2013) is the only study that examines asymmetric

effects of changes in the nominal exchange rate to CPI inflation in Ghana for the period 1990 to

2011. Employing the Structural Vector Autoregressive Regression (SVAR) model, the study finds

strong evidence of responses in CPI inflation to changes in exchange rates. Specifically, this

response features substantially three months into the future and dispels afterwards. According to

the findings of the study, pass-through to non-food prices is complete while that of food prices is

incomplete. In terms of the test for asymmetry effects, depreciation is found to have a positive

effect while appreciation has little impact on CPI inflation. The size of exchange rate changes,

however, does not have any influence on the pass-through. Given the importance of asymmetric

effects in understanding the dynamics of ERPT there is a need for more research in this area. Thus,

this essay extends the literature on asymmetric effects of exchange rate to domestic prices in Ghana

by using an extensive data set that provides a better coverage of the IT regime. In addition, this
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study employs the nominal effective exchange rate computed by the author against that of the IFS,

which has been adjusted as discussed earlier. The methodology employed in analysing the data for

this study is discussed next.

5.4 METHODOLOGY

5.4.1 Theoretical model

Tests of the transmission of exchange rate movements into import prices abounds in the literature

(Campa & Goldberg, 2002, 2005; Goldberg & Knetter, 1997; Hooper & Mann, 1989). However,

given the absence of consistent data on import and producer prices, a standard inflation model,

where the exchange rate enters as one of the determinants, is adopted. A review of the literature

examining determinants of consumer prices in Ghana reveals that both monetary and structural

factors are important (Adom, Zumah, Mubarik, Ntodi, & Darko, 2015; Adu et al., 2015; Adu &

Marbuah, 2011; Ahiakpor & Akpare, 2014; Bawumia & Abradu-Otoo, 2003; Gyebi & Boafo,

2013; Ocran, 2007; Sanusi, 2010a). In line with Adom et al. (2015), the theoretical model is

deduced as follows:

Inflation measures the percentage change in the general price level. Thus, within the context of a

small open economy, the general price level is computed as the sum of the weighted average of

both the price of tradable (PT) and nontradable (PN) goods. This may be expressed mathematically

as:

(5.1)

where δ represents the weight expected to lie between 0 and 1. The world market determines the

price of tradables which applies in small open economies. By implication, the price of tradables

depends on the exchange rate (E) and the foreign price (PF). In line with Purchasing Power Parity

condition, the price of tradables can be represented as follows:

(5.2)

In logarithm form, Equation 5.2 is expressed as:

(5.3)

NT
t PPP log)1(loglog  

FT EPP 

FT PEP logloglog 
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Small open economies are mainly price takers because they have no influence on world market.

Without loss of generality, normalizing foreign price to one implies that changes in the price of

tradables can be solely attributed to changes in the exchange rate. Hence, Equation 5.3 becomes:

(5.4)

Equation 5.4 represents the partial pass-through of exchange rate changes on domestic prices. On

the other hand, the price of nontradables is determined domestically within the money market.

Demand for nontradables is generally expected to move in tandem with the overall demand in the

economy in the money market. Thus, the price of nontrable goods is determined by money market

equilibrium. In equilibrium, real money demand (MD/P) is equal to real money supply (MS/P).

(5.5)

where λ is the scale factor that represents the link between demand for nontradable goods and

economy-wide demand in general. Real money demand is a function of interest rate, real income

and inflation expectation.

(5.6)

According to economic theory, the relationship between real income and inflation expectation on

real money demand is expected to be positive while a negative relationship is expected in the case

of the interest rate. Based on Adu and Marbuah (2011) inflation expectation is specified as:

(5.7)

where represents a distributed lag learning process for economic agents and is the

distribution parameter for the learning process. Expectations are assumed to be completely

backward looking for simplicity, that is . Hence, Equation 5.7 becomes:

(5.8)

In substituting Equation 5.8 into 5.6, the new equation becomes:

(5.9)
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Furthermore, substituting Equation 5.9 into Equation 5.5 and substituting the new Equation 5.5

and Equation 5.4 into Equation 5.1 produces the following equation:

(5.10)

In Equation 5.10, inflation in a small open economy is influenced by real income, exchange rate,

monetary policy stance (i.e. money supply and interest rate) and the previous year’s inflation.

5.4.2 Empirical model and analytical framework

The baseline empirical model that is used to examine the pass-through of exchange rate to

consumer prices is represented in log-linear form as follows:

(5.11)45

where p represents consumer prices, e represents the nominal exchange rate, y represents output,

mp represents a monetary policy factor, DB is a dummy variable and ε is the stochastic error term.

The coefficient of ERPT in Equation 5.11 is δ1 which is expected to be a partial pass-through, i.e.

0≤ δ1 ≤1. If δ1 = 1, there is complete pass-through and if δ1 = 0 there is no pass-through.

A number of analytical frameworks are available in examining the speed and magnitude of

exchange rate pass-through to domestic prices. These include estimation of a pricing model along

a distribution chain using a recursive VAR framework which makes use of the impulse response

and variance decomposition methods. Such models explore the pass-through to import prices, to

producer prices and then to consumer prices. Another approach is the Structural Vector

Autoregression (SVAR) model which requires restrictions to be made in order to identify the

parameters of the SVAR. This makes the results of the SVAR sensitive to the identification

restrictions (Sanusi, 2010a).

45 Lower case letters denote logarithms
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The Johansen Maximum Likelihood and error correction approach is employed in analyzing the

symmetric and asymmetric effects of the exchange rate on consumer prices. First of all, the

approach enables one to determine the existence and number of cointegrating relationships among

the variables in the model. The Johansen approach also circumvents the problem of endogeneity

in single-equation models and allows the investigation of the phenomenon in an integrated

framework using a weak exogeneity test. Apart from providing the short- and long-run parameters

depicting the dynamic relationship between the exchange rate and consumer prices, the error

correction term that shows the speed of adjustment can also be estimated. The ability to impose

restrictions using the LR framework is beneficial for testing the validity of the symmetric and

asymmetric hypothesis. The advantages of the Johansen (1988) cointegration and error correction

approach over other approaches make it a preferred approach for this study.

Within the Johansen framework, it is important to ascertain the order of integration of the variables

in the model. Hence, the time series properties of the variables are first examined. This is

accomplished using the test proposed by Elliot et al. (1996) (DF-GLS) and the Ng & Perron (2001).

These methods test the null hypothesis of a unit root as against the alternative of no unit root.

Another issue that is common in time series analysis is structural breaks and outliers. The presence

of structural breaks can have significant effects on the properties of standard unit root and

cointegration tests. This essay, hence, augments the standard unit roots test with the breakpoint

unit root test which takes into account structural shifts in the data. The Quandt-Andrews test is

also employed to examine the data for structural break. Unlike the Chow test in which break dates

must be specified, the Quandt approach determines the maximum statistically significant

breakpoint endogenously. On the other hand, the Multiple breakpoint tests (Bai & Perron, 1998,

2003; Bai, 1997) produces multiple break points which may imply the use of multiple dummies.

However, the use of multiple dummies complicates estimations and may also lead to the dummy

trap.

Furthermore, within the Johansen framework, it is possible to account for structural breaks and

outliers in the series. Johansen et al. (2000) extend the standard VECM with additional dummy

variables in order to account for exogenous breaks in the deterministic components of a vector-
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valued stochastic process. Thus, following the literature (see Baak 2012; Bussière et al. 2010;

Dağdeviren et al. 2012), a dummy variable, representing the break date indicated by the Quandt-

Andrews test, is included as a deterministic variable in the VECM.

Given that cointegration tests are sensitive to the lag length selected, the study employs different

approaches for testing the optimal lag length. These are the Schwarz criterion (SC), Akaike

information criterion (AIC), Hannan Quinn (HQ), LR, FPE statistic. The approach used entails

consecutively increasing the lags from the smallest to the largest lag selected by the information

criteria and applying the lag length that removes serial correlation in the residuals (Winker &

Maringer, 2004). Next, a weak exogeneity test is performed to determine the endogenous variables

in the model. For the purpose of this study, inflation is required to be endogenous to carry on with

the VECM estimation to obtain the long-run and short-run parameters. Depending on the number

of cointegrating vectors, the model is normalised on the endogenous variables in the error

correction model to estimate the long and short-run parameters46.  In order to ascertain the nature

of the dynamic relationship among the variables, Equation 5.11 is transformed into a vector error

correction model as follows:

(5.12)

where Δ is the difference operator, δji are the short-run adjustment terms and is an error

correction term. All other variables are as denoted in Equation 5.11.

5.4.2 Pass-through asymmetry

Following the procedure in Webber (2000) and Wickremasinghe & Silvapulle (2004) ERPT

asymmetry in terms of direction and size are estimated by constructing new variables that represent

appreciation and depreciation episodes and then large and small changes of the exchange rate.

46 All estimations were conducted following the routine in E-views 9.
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According to Webber (2000), at any time t, the logarithm of the exchange rate, e is decomposed

into components that reflect appreciation and depreciation forces as follows:

(5.13)

where is the initial value of the logarithm of the exchange rate series,

(5.14)

where for and for and

(5.15)

where for and for

Thus, and represents the accumulated sum of the appreciation and depreciation

episodes, respectively. Two different models are subsequently estimated in order to ascertain the

sizes of the long-run and short-run pass-through of an appreciation and depreciation of the cedi to

domestic consumer prices. The baseline equation is modified as follows:

(5.16)

(5.17)

Equation 5.16 includes one of the series, in this case accumulated sum of depreciation series (

), in the long-run pass-through equation in order to test for asymmetry. In Equation 5.17,

both and replace the nominal exchange rate ( ) in the long-run pass-through

equation. Thus, for Equation 5.16, represents appreciation and depreciation,

respectively. In order to test for the existence of long-run asymmetry, a zero restriction is placed
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on , i.e. . A rejection of the null hypothesis is evidence of asymmetric pass-through

where a depreciation has a significant effect on domestic prices, hence, a proof of direction

asymmetry. Failure to reject the null is an indication of the nonexistence of direction asymmetry.

In the same way, for Equation 5.17, a rejection of the null of implies that there is asymmetry

pass-through of changes in the exchange rate.

On the other hand, for asymmetry effects in terms of size, no standard measure of large or small

change in the exchange rate has been prescribed in the literature. Nonetheless, large and small

exchange rate change series are constructed in the spirit of Pollard & Coughlin (2004). Here a

large change is denoted by a 3% and above change and a small change is below 3%.

Following the practice in Wickremasinghe & Silvapulle (2004), large and small exchange rate

change episodes are accumulated separately as follows:

(5.18)

where for and for and

(5.19)

where for and for

Thus, and represent the accumulated sum of the large and small exchange rate change

episodes, respectively. Two different models are subsequently estimated in order to ascertain the

sizes of the long-run and short-run pass-through of large and small changes of the cedi to domestic

consumer prices. Hence, the baseline equation is modified as follows:
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(5.20)

(5.21)

In Equation 5.20 one of the series has been included in the long-run pass-through equation and

represents small and large changes, respectively. In order to test for the existence of

long-run asymmetry, a zero restriction is placed on (i.e. ). A rejection of the null

hypothesis is evidence of the existence of a long-run asymmetry pass-through, hence, a proof of

size asymmetry. Failure to reject the null is an indication of the nonexistence of size asymmetry.

In Equation 5.21 just like Pollard & Coughlin (2004), both and replace the nominal

exchange rate ( ) in the long-run pass-through equation. In the same way for Equation 5.21, a

rejection of the null of , implies that there is asymmetry pass-through of changes in the

exchange rate.

5.4.3 Definitions and sources of data

The variables used in the estimation of the models are the consumer price index (2010 = 100)

denoted by p, the nominal effective exchange rate (2010 = 100) denoted as e, gross domestic

product (GDP), proxy for output, denoted as y, and the monetary policy rate denoted as mp. The

nominal effective exchange rate is computed by geometrically weighting the nominal bilateral

exchange rates of Ghana and its trading partners. The series is expressed in domestic currency

terms and hence, an increase in the NEER indicates a depreciation of the cedi and a decrease, an

appreciation. The samples are quarterly and span from 1990 to 2015. Data on consumer price index

is sourced from the International Monetary Fund (IMF), International Financial Statistics (IFS).

Data on GDP47 is sourced from World Bank, World Development Indicators. Data on the nominal

exchange rate used in computing the NEER and the monetary policy rate is sourced from the Bank

of Ghana.

47 This is only available in annual series. Data was interpolated to obtain quarterly series using the quadratic match
sum method according to the EVIEWS 9 procedure.
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5.5 EMPIRICAL RESULTS

5.5.1 Stationary test results

The results of the unit root tests are reported on Table 5.1. The unit root test results indicate that

all the series are integrated of order one. On the other hand, the results of the Quandt-Andrews test

on Table 5.2 indicate that the maximum statistically significant breakpoint is 2007Q3. This is

indicated by the significance of the test statistics (the Maximum and Average F- and Wald

Statistics) at the 1% level. That is a failure to accept the null hypothesis of no breakpoints within

15% trimmed data. The fact that all variables are integrated of order one implies that unless they

are cointegrated, it will be more appropriate to estimate an unrestricted VAR in first difference.

Thus, the existence of cointegrating relationships among the variables is investigated in order to

estimate the long-run pass-through model with a dummy representing the redenomination exercise

and the inflation targeting policy in 2007.

Stellenbosch University  https://scholar.sun.ac.za



112

Table 5.1: Stationarity test results

DF-GLS NG-Perron Breakpoint unit root Break

datesVariable Level 1st diff Level 1st diff Level 1st diff

Intercept

Trend

and

intercept Intercept

Trend

and

intercept Intercept

Trend

and

intercept Intercept

Trend

and

intercept Intercept

Trend

and

intercept Intercept

Trend

and

intercept

p
0.62 -0.98 -1.64c -3.53b 0.65 -3.49 -4.44 -22.30b

-3.62 -4.48 -4.23c -6.02a 1994Q2,

2003Q2

e
-1.21 -1.62 -10.03a -10.07a -3.25 -4.90 -50.50a -50.50a -2.49 -3.29 -10.14a -12.72a 2007Q3

y
-1.59 -1.98 -6.86a -6.86a -5.21 -8.90 -43.99a -43.99a

-0.64 -4.63 -4.21c -6.75a 2007Q4,

2012Q4

mp
0.03 -1.61 -2.41b -3.65a -2.00 -7.35 -12.43b -34.61a

-3.62 -3.14 -7.03a -7.00a 2003Q3,

2011Q3

cumd
0.45 -0.38 -1.95b -9.42a 0.44 -1.39 -6.71b -50.30a -3.75 -4.33 -10.50a -10.64a

1998Q4,

2000Q3

cuma
0.16 -1.65 -10.06a -10.18a 0.31 -5.05 -50.50 -50.48 -2.74 -3.24 -11.87a -15.27a 2007Q3

cuml
1.13 -1.07 -3.15b -9.08a 0.99 -2.07 -14.85a -50.00a -2.79 -2.49 -13.52a -13.60a

1998Q4,

2007Q3

cums
0.79 -1.14 -9.68a -10.04a 0.76 -2.46 -48.49a -48.45a -3.82 -4.17 -11.19a -11.77a 2006Q4

Note: level of significance is denoted by a = 1%, b = 5%, c = 10%

Source: Author’s estimates
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Table 5.2: Quandt-Andrews unknown breakpoint test
Null Hypothesis: No breakpoints within 15% trimmed data
Varying regressors: All equation variables
Equation Sample: 1990Q1 2014Q3
Test Sample: 1993Q4 2011Q1
Number of breaks compared: 70

Statistic Value Prob.

Maximum LR F-statistic (2007Q3) 412.4083 0.0000
Maximum Wald F-statistic (2007Q3) 1237.225 0.0000

Exp LR F-statistic 201.9572 1.0000
Exp Wald F-statistic 614.3639 1.0000

Ave LR F-statistic 192.1549 0.0000
Ave Wald F-statistic 576.4648 0.0000

Note: probabilities calculated using Hansen's (1997) method

Source: Author’s estimates

5.5.2 Cointegration test results

The results of the test for cointegration, using both the Trace and Maximum Eigenvalues tests, are

reported in Table 5.3. The optimal lag length selected devoid of serial correlation is 7. Under

assumption three (intercept in cointegration equation and test VAR), both the Trace and Maximum

Eigenvalue tests indicate one cointegrating relationship. The weak exogeneity test summarized in

Table 5.4 indicates that while consumer prices and the monetary policy variable are endogenous,

the nominal effective exchange rate and output are exogenous.
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Table 5.3: Johansen cointegration test results

Equation Null λtrace 5% C.V Prob.** λmax 5% C.V Prob.**

5.11

r=0 67.171 47.856 0.000 38.410 27.584 0.001

r≤1 28.761 29.797 0.066 21.037 21.132 0.052

r≤2 7.724 15.495 0.495 7.688 14.265 0.411

5.16

r=0 81.751 69.819 0.004 41.672 33.877 0.005

r≤1 40.079 47.856 0.220 19.707 27.584 0.362

r≤2 20.372 29.797 0.398 10.108 21.132 0.734

5.17

r=0 83.054 69.819 0.003 43.315 33.877 0.003

r≤1 39.739 47.856 0.232 19.379 27.584 0.386

r≤2 20.359 29.797 0.399 10.438 21.132 0.703

5.20

r=0 100.161 88.804 0.006 49.779 38.331 0.002

r≤1 50.381 63.876 0.397 17.193 32.118 0.851

r≤2 33.188 42.915 0.327 14.734 25.823 0.658

5.21

r=0 90.894 88.804 0.003 33.630 38.331 0.157

r≤1 57.264 63.876 0.159 26.290 32.118 0.218

r≤2 30.974 42.915 0.446 15.853 25.823 0.558

Note: Trace test and Max-eigenvalue indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Source: Author’s estimates
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Table 5.4: Weak exogeneity test
(1) (6) (7) (10) (11)

p 6.43** 9.11** 7.62** 11.62** 3.66*

e 0.001 3.39 1.75

y 0.20 0.48 0.47 0.006 0.18

mp 18.79** 4.96* 5.21* 1.41 0.001

cumd 0.45 0.60

cuma 4.45*

cuml 1.30 1.57

Cums 2.28

Note: ** denotes significance at 1% level, * denotes significance at 5%

Source: Author’s estimates

Given the results of the cointegration test, weak exogeneity test and the core objective of this study,

the model is normalised on consumer prices in the error correction model in order to obtain the

long-run pass-through parameters in Table 5.5. The results suggest that even though a 10%

depreciation in the nominal effective exchange rate will result in an increase of consumer prices

by 1.3%, it is not statistically significant. This result is corroborated by Frimpong & Adam (2010)

in which evidence points to no significant relationship between the exchange rate and consumer

prices in the long-run. Sanusi (2010), also finds no long-run relationship between the exchange

rate and consumer prices. Accordingly, other studies have resorted to explain pass-through to

consumer prices using innovation accounting techniques (Loloh, 2014; Maka, 2013). The results

also indicate that, there is a significant positive long run relationship between output and consumer

prices. There is a positive relationship between the monetary policy rate and consumer prices,

though statistically insignificant. The error correction coefficient (ECMt-1) is correctly signed and

significant. The coefficient suggests that on average consumer prices adjust to equilibrium about

2% of any disequilibrium per quarter.
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Table 5.5: Cointegration analysis for ERPT asymmetry - direction and size

(5.11) (5.16) (5.17) (5.20) (5.21)

Long-run terms

p(-1) 1 1 1 1 1

e(-1) 0.013 -0.0275 -0.016 0.03

[0.449] [-2.331] [-1.150] [6.238]

y(-1) 3.185 1.3577 1.319 -1.502 -1.648

[8.731 [5.987] [5.643] [-2.522] [-2.750]

mp(-1) 0.524 0.305 [0.372 0.422 0.502

[1.64] [3.157] [3.944] [4.831] [5.034]

cumd(-1) 0.566 0.535

[13.926] [15.916]

cuma(-1) -3.84E-07

[-2.538]

cuml(-1) 0.523 0.479

[3.358] [4.759]

cums(-1) 0.010

[0.908

ECM -0.02 -0.111 -0.106 -0.151 -0.113

[-2.196] [3.64] [3.401] [4.75] [-4.307]

LR Test 10.40 9.73 8.18 3.67

(0.001) (0.002) (0.004) (0.055)

R-Squared 0.71 0.66 0.66 0.69 0.65

Adj. R-Squared 0.57 0.56 0.56 0.60 0.57
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Diagnostics

Serial Corr. LM 23.52 18.78 18.81 22.693 23.580

(0.10) (0.807) (0.806) (0.596) (0.544)

Heteroscedasticity 545.49 604.06 617.546 635.914 487.918

(0.845) (0.765) (0.631) (0.427) (0.391)

Note: Equation 5.11 reports the results of the symmetric model
Equations 5.16 and 5.17 report the results for the test of asymmetry in terms of direction
Equations 5.20 and 5.21 report the results for the test of asymmetry in terms of size
T-statistics are reported in square brackets and probability values in round brackets
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5.5.1 ERPT asymmetry

In this section pass-through asymmetry in terms of direction (appreciation or depreciation) and

size (large or small) of exchange rate movements are examined in detail. Prior to the estimation of

the pass-through equation, test for stationarity is conducted on the constructed asymmetry series

( and ). All unit root tests indicate that all series are integrated of order one. A

cursory view of the asymmetry series shows that depreciation episodes were a more common

phenomenon recording about 80% of total direction changes in the exchange rate. Going by the

standard of 3% and more denoting large changes and less than 3% for small changes, the statistics

also indicates that large changes were more prevalent at about 66%.

First, in order to ascertain asymmetry in terms of direction, Equations 5.16 and 5.17 are estimated

using the Johansen cointegration (1991, 1995) procedure. The results are summarized in Table 5.3.

One cointegrating vector is found for both Equations 5.16 and 5.17. The optimal lag length devoid

of serial correlation for both equations is 4. Assumption three is maintained as in the case of the

test for symmetry. In Equation 5.16 the long-run pass-through coefficients that correspond to

episodes of appreciation and depreciation are and , respectively. The results show that

the pass-through to consumer prices is much greater for depreciation at approximately 53%, than

for appreciation of 2.8%.

The error correction term is significant and correctly signed. An 11.1% speed of adjustment

indicates that on average consumer prices adjust to equilibrium about 11% of any disequilibrium

per quarter. Consumer price is the most endogenous variable in this model with chi-square value

of 9.11 (prob. 0.003). Subsequently, the likelihood ratio (LR) test is conducted to determine

whether the appreciation and depreciation coefficients are statistically different from zero. A zero

restriction is, thus, placed on , (that is =0). The LR test results in Table 5.5 shows that the null

hypothesis that =0 can be rejected at the 1% level of significance, suggesting that ≠ 0 and as

such ≠ . The implication is that a long-run direction asymmetry of exchange rate pass-

through to consumer prices exists with depreciation having a stronger effect on domestic prices

than appreciation.

cumscumdcuma ,, cuml

1 )( 41  

4 4

4 4

)( 41   4
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In the case of Equation 5.17, the long run pass-through coefficients, and , are found to be

approximately 53% and 0%, respectively. The error correction coefficient of 11% is also correctly

signed and significant. The results also infer that the consumer price is the most endogenous

variable in this model with chi-square value of 7.62 (prob. 0.006). The results for the LR test with

null hypothesis, , permits the rejection of the null at 1% level of significance. The implication

is that there is substantive evidence of long-run asymmetry pass-through to consumer prices of

exchange rate with regard to the direction of exchange rate movements. Particularly, pass-through

is significantly greater when the exchange rate depreciates. Given the contextual setting of Ghana,

this finding is plausible because Ghana is a typical example of a small open country with largely

fragmented buyers who largely have no control over the market. Thus, it is possible that importers

pass on the larger part of costs arising from exchange rate depreciations to buyers. The argument

of greater pass-through upon depreciation of the exchange rate in Ghana supports the binding

quantity constraints model. Our results are consistent with that of Karoro et al. (2009) for South

Africa and Maka (2013) for Ghana.

The second part of the asymmetry analysis has to do with the size of exchange rate movements

(that is large versus small changes). Just as the analysis of direction asymmetry, the Johansen

cointegration (1991, 1995) procedure is employed in the estimation of the models in Equations

5.20 and 5.21. One cointegrating vector is found in both models. Assumption 4 is selected here

and the optimal lag length devoid of serial correlation for Equation 5.20 is 4 and 3 for Equation

5.21. The results are summarized in Table 5.5. For Equation 5.20 the long-run pass-through

coefficients that correspond to episodes of small and large changes are and

respectively. The results show that for Equation 5.20, the pass-through to consumer prices is much

greater for large changes than for small. That is approximately 51% against 2%. From the LR test

results, the null of = 0 is rejected, implying the presence of significant large change asymmetric

effects. Results similarly confirm higher ERPT for large exchange rate changes compared to small

changes. That is 48% against 1%. In this case, however, is insignificant.

The LR test results in Table 5.5 also indicate that the null of can be rejected at 5%

significance level. This implies that there is evidence of asymmetry of exchange rate changes in

7 8

87  

9 )( 129  

9
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terms of size. The argument of greater pass-through during periods of large changes in the

exchange rate in Ghana supports the menu cost hypothesis. Our results48 are inconsistent with that

of Maka (2013) who found that asymmetry in terms of size is insignificant. Further, when the

threshold was increased to 5% it changed the statistics of large and small change episodes to about

49% against 51% respectively. In this case, the pass-through parameter of both large and small

changes was the same at 23%. The LR test indicates that the null of the parameter of large changes

being equal to small changes cannot be rejected. This suggests that as the threshold increases

beyond 3%, the effect of large and small changes tend to equalize. Thus, any changes

approximately above 3% would be large enough to have a pronounced effect on domestic prices.

5.6 CONCLUSION AND POLICY RECOMMENDATIONS

The objective of this study was to examine the long run symmetric and asymmetric ERPT in

Ghana. This was driven by the need to ascertain the extent of pass-through in an inflation-targeting

environment for a small open country such as Ghana. The characteristics of the country shows that

it has a relatively more liberal trade policy resulting in a heavy reliance on imported goods. The

Johansen Maximum Likelihood approach was employed in estimating various models of

symmetric and asymmetric models, using quarterly data from 1990Q1 to 2015Q.

Regarding the symmetric pass-through, the results indicate that even though a depreciation in the

nominal effective exchange rate will lead to an increase in consumer prices in the long-run, it is

not statistically significant. This finding is corroborated by other studies like Sanusi (2010) and

Frimpong & Adam (2010) in which no long-run relationship is found between the exchange rate

and consumer prices. In addition, the results indicate that, there is a significant positive long run

relationship between output and consumer prices and a negative relationship between the monetary

policy rate and consumer prices, though statistically insignificant.

48 An inclusion of a dummy variable representing the redenomination of the cedi and the inflation targeting regime,
both of which occurred in 2007 produced results that are not economically meaningful. As such, the results of models
with the dummy variable are not reported.
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On the other hand, the test of asymmetric pass-through sheds a different light on the extent of

ERPT in the long run. There is evidence to suggest a significant asymmetry with respect to

direction and size of exchange rate changes. Specifically, ERPT is found to be incomplete but

relatively higher in periods of depreciation than in periods of appreciation; that is 53% against 3%.

ERPT is also higher during episodes of large changes (about 51%). This finding is consistent with

the binding quantity constraint and menu cost theories which hypothesises that ERPT is likely to

be higher in periods of depreciation (large exchange rate changes) compared to periods of

appreciation (small exchange rate changes). The significance of a long-run asymmetric model,

however, nullifies the symmetric model.

The findings in this study have ramifications for domestic consumption in the economy because

of the heavy reliance on imported goods. By implication, such a relatively high pass-through could

pose challenges for the welfare of households and profits of firms and, ultimately, spill over to the

real economy. Again, the relatively higher pass-through of the exchange rate in periods of

exchange rate depreciation (and large exchange rate changes) highlights the extent of vulnerability

of a small Ghanaian economy with liberal exchange rate and trade policy. It is imperative that the

monetary authorities critically monitor exchange rate movements in order to be able to take swift

policy action to counteract any inflationary pressures from the external sector. In particular, much

attention should be paid to events and arrangements that could result in large depreciation of the

exchange rate. More importantly, one of the utmost priorities of the Central bank should be to

ensure consistent exchange rate stability. Given that the managed float system has been adopted,

the monetary authorities can achieve this by proper intervention management of its foreign

exchange reserves
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CHAPTER 6

SUMMARY, CONCLUSION AND POLICY IMPLICATIONS

6.1 INTRODUCTION

Prudent macroeconomic policies play a crucial role in maintaining stability and growth in an

economy. The role of the exchange rate has attained much prominence in the implementation of

macroeconomic policy since the late 1970s because of its impact on key macroeconomic variables.

Generally, the exchange rate plays a crucial role in transmitting external shocks to the domestic

economy through terms of trade. Accordingly, the behaviour of the exchange rate can affect trade

performance and, hence, the potential of either a trade deficit or surplus. It also has implications

for inflation (through imported inflation), which affects the overall stability of the economy. On

the whole, exchange rates are critical in ensuring macroeconomic stability and sustained economic

growth.

Indeed, the impact of exchange rates on key macroeconomic variables remains a subject of interest

among international economists and policy makers. The literature is replete with theoretical and

empirical studies on exchange rate behaviour and its impact on key economic fundamentals, with

inconclusive results. The importance of the subject in terms of policy interventions, the ongoing

debate in the media and the inconclusiveness of the few empirical studies on the subject all point

to a need for more comprehensive country-specific studies on how exchange rate influences the

macro economy.

Against this backdrop, this study extends the empirical literature on exchange rate behaviour and

macroeconomic performance in Ghana. Specifically, the thesis contains four individual essays

embodied in Chapters 2 to 5. The first study is focused on examining trends in the exchange rate

and key macroeconomic variables in the various exchange rate regimes implemented in Ghana. It

employed descriptive statistics methods, including graphs, averages and correlations. Next, the

extent of exchange rate misalignment was examined using the Johansen cointegration and the error

correction framework. This thesis also explored the relationship between the exchange rate and
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the trade balance, using both linear and nonlinear Autoregressive Distributed Lag and bounds

testing approach.

The last empirical study examined the extent of exchange rate pass-through to consumer prices,

employing the Johansen Maximum Likelihood method. The empirical analysis mainly employed

data on the real and nominal effective exchange rate computed by the author as against that

published in the IMF, IFS among others. The need to re-compute the exchange rate series arose

from the fact that certain adjustments made in the real and nominal effective exchange rates

published by the IMF, IFS compromise the true nature of the series and may bias estimates when

used in analysis. Thus, by using the unadjusted series, this study provides fresh evidence on the

various phenomena investigated in this thesis.

The objective of this chapter is, first, to provide a broad summary of the key findings of these

studies and, second, to present the policy implications that follow from the studies’ findings and

finally to suggest policy recommendations.

6.2 SUMMARY OF KEY FINDINGS AND POLICY IMPLICATIONS

In this section, the key findings of each of the empirical essays are summarised in succession. The

policy implications of each of the studies are also discussed. Overall, the results corroborate some

findings of previous studies, while some differences exist. The results accentuate certain areas that

require the attention of authorities in order to improve the stability of the exchange rate and

enhance international competitiveness and the contribution of the trade sector to the general

performance of the Ghanaian economy.

6.2.1 Exchange rate policy and macroeconomic performance in Ghana

The trends in the exchange rate policy and macroeconomic performance were examined from the

time of independence in 1957 to 2014. The study provides insights into the factors that led to the

failure of the fixed exchange rate system in Ghana.  It also provides an in-depth account of the

events that led to the complete liberalisation of the exchange rate and the dynamics of the key

macroeconomic variables before and after the liberalisation of exchange rate and trade.
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The review reveals that, by and large, macroeconomic policy before the adoption of the IMF/World

Bank programme in 1983 was susceptible to the direction of the various political administrations

resulting from the series of development plans pursued. There were several changes in government

through military coups arising from macroeconomic instability. The inability of successive

governments to adhere to fiscal and monetary discipline plunged the economy into several

macroeconomic crises. These included high inflation rates, fiscal deficit, shortages in foreign

exchange reserves and exchange rate overvaluation, inter alia. Thus, the typical conditionality

given to governments to enable them to access support from international financial institutions

included macroeconomic and structural adjustment policies such as decreasing government

expenditure, increasing taxes, trade liberalisation and privatisation of key public institutions,

among others.

Nonetheless, over time the rising call on the government to increase developmental projects

resulted in persistent increases in both domestic and external debts. In addition, the trade

liberalisation programme led to increases in trade, with exports consistently lagging behind

imports. The increasing demand for foreign currency for imports, compared to the period of the

import controls, resulted in a persistent deficit in the trade balance of Ghana. Another outcome

was increased fluctuations in the exchange rate, which presented uncertainties for households as

well as firms in terms of budgeting and forecasting profits. Such fluctuations tend to be risky for

the conduct of monetary policy.

6.2.2 Exchange rate behaviour in Ghana: Is there a misalignment?

The study employed the behavioural equilibrium exchange rate approach in a Johansen

cointegration and error correction modelling framework. The results of the study indicate that the

terms of trade, openness, the real interest rate differential, investment and the external debt are

major long-run determinants of the real effective exchange rate in Ghana. The analysis shows that

the REER is truly endogenous and cointegration exists between the real effective exchange rate

and the fundamentals, which is in line with theoretical expectations. Specifically, the results of the

study indicate that terms of trade, investment and real interest rate differential have a significant

appreciating effect on the REER in the long run. This implies that increases in the terms of trade
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or improved commodity prices tend to increase the supply of foreign exchange and, ultimately,

lead to an appreciation of the exchange rate in the long run. In the same way, an increase in

investments and the real interest rate differential between Ghana and its trading partners also has

the tendency to appreciate the exchange rate in the long run. A dummy was included in the model

to capture the structural break, which is the influence of the redenomination exercise in 2007Q3.

The results indicate that the dummy is statistically significant. This suggests that the

redenomination exercise has led to significant appreciation of the cedi.

On the other hand, increases in imports and external debt have a depreciating effect on the

exchange rate in the long run. Indeed, given that Ghana is a country highly dependent on imports,

a depreciating effect of imports on the exchange rate is not surprising. However, the depreciating

effect on the exchange rate of increase in external debt is a bit puzzling. Nonetheless, a possible

explanation for this may be that the increases in external debt are accompanied by expansionary

government spending with the majority of expenditure on imported goods. The results indicate

that when short-term shocks cause the REER to stray from its equilibrium level, it returns to the

equilibrium level by about 81% per quarter if there are no additional shocks.

The existence of cointegration permitted the estimation of the equilibrium REER and, hence, the

extent of exchange rate misalignment. Overall, the derived misalignment series conforms to the

trends in economic events exhibited in the history of the country. The results support the findings

of earlier studies that the real exchange rate was overvalued in the early ‘80s. The ensuing

devaluation between 1984 and 1986 resulted in a consistent depreciation of the exchange rate

attributed to the increased demand for foreign currency, which was due to the exchange rate, trade

and capital account liberalisation programmes. The consequence was a shift of the exchange rate

beyond the current and permanent equilibrium path and, hence, the persistent undervaluation of

the exchange rate until the third quarter of 2007, when the pattern changed with the redenomination

exercise.

The upshot of this study is that the movements in the exchange rate have been largely inconsistent

with the path dictated by the macroeconomic fundamentals. As noted in this study, the exchange

rate is not a constant variable but reacts to changes in the macroeconomic fundamentals. Thus, the

Stellenbosch University  https://scholar.sun.ac.za



126

results from this study reflect the mismatch between the exchange rate policy and management

given current macroeconomic fundamentals.

6.2.3 The real effective exchange rate and the trade balance in Ghana

The graphical analysis of the relationship between the real effective exchange rate and the trade

balance shows that the trade balance of Ghana has mostly been in deficit, while the exchange rate

has for the most part been on a depreciating path. In line with this, linear and nonlinear ARDL

modelling approach was employed to test symmetric and asymmetric effects of the exchange rate

on the trade balance. The Wald test shows that the relationship is symmetric. Accordingly, the

results from the symmetric ARDL model affirm the fact that a real depreciation as well as

appreciation of the exchange rate does not improve but rather worsen the trade balance in the long-

run. Due to the heavy reliance on imported goods, any potential improvement in the trade balance

as a result of exchange rate depreciation is likely offset by the higher expenditure on imported

goods. Accordingly, the Marshall-Lerner condition is not met as the coefficient of the real

exchange rate is negative. This suggests that the focus on the exchange rate as a tool for improving

international trade between Ghana and the rest of the world may be far-fetched. This is because

the exchange rate can achieve very little on its own unless complementary policies are put in place

to spur the needed growth in the trade sector.

In addition, the results show that domestic income is statistically significant and negatively

correlated with the trade balance in the long-run. This result is consistent with the theory that

stipulates that rising incomes will lead to increases in imports and thereby deteriorate the trade

balance. Thus, one channel through which an increase in domestic income worsens the trade

balance is through excessive increases in imported goods. This result highlights the depth of

reliance on imported goods due to either lack of quality or higher priced alternatives domestically.

Thus, as the income of households and firms increase, demand shifts away from domestically

produced goods to imported goods.

The results similarly indicate that the relationship between foreign income and the trade balance

is negative. Thus, increases in the real income of trading partners are accompanied by expenditure
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shifting away from export commodities from Ghana (which are primarily commodities in their

raw unprocessed form) to other more competitive products. Even though the relationship between

foreign income and the trade balance is not statistically significant (probably as a result of the

relatively smaller sample size used in the analysis and the relative small income of trading partners

spent on Ghanaian exports) it highlights the importance of adding value to the commodities

exported to trading partners to make them more competitive.

The dummy capturing the effect of the 2007 redenomination exercise in this study is negative and

statistically insignificant. The negative relationship, however, may suggest that redenomination,

which has led to significant overvaluation of the cedi, (as established in the second essay) has the

potential to worsen the trade balance. The insignificance may be due to the short time period since

the implementation of the redenomination exercise compared to the total period under

consideration in this study. The speed of adjustment following a shock in the system is correctly

signed and significant. In this case about 96% of any disequilibrium is corrected every year.

6.2.4 Exchange rate pass-through to consumer prices in Ghana: Is there Asymmetry?

The results from both the symmetric and asymmetric models estimated using the Johansen

Maximum Likelihood approach for the period 1990 to 2015 are reported as follows. First, all unit

root tests indicate that each of the variables employed in the analysis is integrated of order one.

Second, there is evidence of cointegration among the variable (that is consumer prices and the

explanatory variables; the nominal effective exchange rate, GDP and the monetary policy rate).

Further, the weak exogeneity test shows that in all cases consumer price is endogenous in the

model. Overall, the results show that ERPT is incomplete, suggesting the nonexistence of price

parity between Ghana and its trading partners. Thus, the law of one price does not hold.

In terms of specifics, the results for the symmetric model indicate that a 10% depreciation in the

nominal effective exchange rate will lead to an increase of 1.3% in consumer prices in the long-

run. This relationship is, however, not statistically significant. Indeed, earlier studies assuming a

symmetric relationship like Sanusi (2010) and Frimpong & Adam (2010) have arrived at a similar

conclusion. Sanusi (2010) finds no evidence of cointegration among the variables employed in the
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study. Consequently, innovation accounting techniques have been common in ERPT studies in

Ghana. This study, nonetheless, proceeded to examine possible asymmetric pass-through effects.

The results for the test of asymmetric pass-through paint a different picture. Different series are

computed to specifically depict the asymmetric changes in the exchange rate in terms of direction

(appreciation and depreciation) and in terms of size (large and small changes) using a threshold of

3%. Concerning the total changes in the exchange rate movement, depreciation episodes formed

about 80%, while appreciation was 20%. In terms of size, using a 3% threshold, there were more

large change episodes (66%) than small change episodes.

First, in terms of direction, the results show that the pass-through to consumer prices is relatively

higher in periods of depreciation than in periods of appreciation; that is 53% against 3%. The

likelihood ratio test supports the finding that a long-run asymmetry of exchange rate pass-through

to consumer prices exists with depreciation having a stronger effect on domestic prices than

appreciation. This finding is consistent with the binding quantity constraint model, which

stipulates that ERPT is likely to be higher when the currency of the importing country is

depreciating than when it is appreciating.

Further, the results indicate that ERPT is higher during episodes of large changes (about 51%).

Similarly, the likelihood ratio test indicates the presence of asymmetric effects in terms of size

with large changes having a higher pass-through than small changes. This finding is consistent

with the menu cost model, which hypothesises that due to the cost associated with changing the

prices of goods, firms will be inclined to adjust prices only if the change in the exchange rate lies

above a certain threshold. Accordingly, when invoices are denominated in the currency of the

importing country, ERPT is greater when the change in the exchange rate is large than when it is

small (Pollard & Coughlin, 2004).

The speed of adjustment of consumer prices to equilibrium per quarter for the asymmetric models

was approximately 11%. The significance of a long-run asymmetric model nullifies the symmetric

model, which in this case shows an insignificant relationship between the exchange rate and

consumer prices.
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6.2.5 Synthesis of results and policy implications

The key results of the various essays are synthesised in this section to point out certain important

areas that require policy action.

The findings of the second essay reveal the macroeconomic variables that drive movements in

exchange rate in Ghana. They also indicate that the real exchange rate has generally been

misaligned. The findings on the negative effect of the exchange rate on the trade balance are rather

ironic and contrary to policy expectations. By implication, even though the exchange rate was

undervalued for majority of the time, it seemed to have encouraged more imports than exports. Is

this finding indicative of the effects of exchange rate misalignment on trade performance in

Ghana? Could it be that the model predominantly captures the period of overvaluation? Indeed, if

the effect of both undervaluation and overvaluation were almost equal, then the effect of the

exchange rate on trade probably would have been almost neutral. However, given that the effect

is predominantly negative and the period of overvaluation is comparatively short, it is unlikely that

the effect of the overvaluation has completely overshadowed the period of undervaluation. Clearly,

the stylised facts in Chapter 2 of the thesis indicate that exports and imports have increased steadily

in both periods of undervaluation and overvaluation and, hence, the trade deficit could not be a

result of falling exports and a dramatic rise in imports. In fact, the period of overvaluation also

coincided with the discovery and exportation of oil in Ghana and so exports shot up significantly.

This finding rather gives credence to the tendency of export commodities from Ghana to be

dominated by primary commodities in their raw form and which, therefore, are not largely affected

by either undervaluation or overvaluation of the exchange rate. Thus, it seems that the

undervaluation or overvaluation argument does not hold in explaining the negative effect of the

exchange rate on the trade balance. Rather, this points to an underlying structural problem in the

Ghanaian economy in which changes in trade performance do not seem to be affected by exchange

rate changes. Hence, adjusting the exchange rate alone may not deliver results in terms of

improving the trade balance of Ghana. Consequently, pursuing undervaluation as the sole tool to

improve the trade balance will not work for Ghana.

Stellenbosch University  https://scholar.sun.ac.za



130

Similarly, the finding shows that increases in domestic income in Ghana have a negative effect on

the trade balance. In other words, increases in income are associated with a worsening of the trade

balance. This speaks to the fact that people switch from domestically produced goods to the

consumption of foreign goods when incomes increase. This may be attributed to the

uncompetitiveness of goods produced in Ghana. That is, uncompetitive in terms of price and

quality. Accordingly, increases in domestic income are associated with increases in relatively more

competitive goods imported into the country. The finding of a negative relationship between

domestic income and the trade balance further supports the belief that the negative effect of the

exchange rate on the trade balance is a structural issue. A similar trend is seen when the income of

foreigners increases. They switch away from Ghanaian export goods regardless of whether they

are becoming cheaper. A synthesis of these results indicates that to stimulate trade and improve

the balance of trade position, the concentration should not be on the exchange rate, but rather on

the underlying structure of production in the economy.

Accordingly, concerted efforts aimed at developing the structure of production in the economy to

make Ghanaian goods more competitive will deliver huge benefits to the economy. This will

ensure a switch from the exportation of goods in raw/unprocessed form, and the production of

substandard goods to the production and exportation of high quality goods with competitive prices

and of international standard.  Such goods will attract both domestic and foreign consumption. It

is only when goods exported from Ghana become significantly competitive that the exchange rate

may be used as a tool to improve trade.

In order to develop the structure of production in Ghana, complementary policies need to be put

in place. These may include measures aimed at cutting the cost of production and improving the

volume, quality and price of goods produced by local manufacturers. This is because unlike

competitors in foreign markets, local manufacturers are often plagued with series of challenges

including high and unreliable power supply and other utilities, poor road networks leading to high

cost of transport, lack of intermediate inputs and high cost of credit. As a result, local

manufacturers are naturally priced out by goods from foreign markets where costs are considerably

lower. In other cases, there are no local manufacturers for similar goods imported. This is because

production plants cannot be set up in certain locations because of poor infrastructure. Hence,
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measures should be put in place to address the myriad of bottlenecks that stifle the efficient

operation of the productive sector and result in high cost of production for local manufactures.

Some of these measures may include substantial capital investments by both the government and

the private sector to significantly improve general infrastructure (including technological

infrastructure) in the economy. As long as these challenges exist, businesses will end up with high

cost of production or produce sub-standard goods as a way of cutting down on the cost of

production. However, if these measures are put in place, it will help in reducing costs and help to

improve the efficiency of local manufacturers in the production process. Another measure is to

improve credit access or lower the cost of credit for local manufacturers. The establishment of a

Public Credit Guarantee Schemes, where potential and commercially viable local manufacturing

firms are given the wherewithal to establish or expand their business operations is recommended.

While all the measures are put in place, the Standard Board should be well equipped and their

operations strengthened to enable them carry out their duties in an efficient manner. The Board

should ensure that goods produced by local manufacturers meet prescribed standards.

Another complementary measure to control excessive importation and improve the trade balance

would be an agreement between the respective government agencies and the numerous foreign

retail shops springing up in Ghana to guarantee the inclusion of at least 50% of local content of

the goods available for sale. On one hand, this would reduce the amount of foreign goods imported

for sale in these stores. On the other hand, it would increase employment opportunities and

incomes for local farmers and entrepreneurs who provide the raw and intermediate materials for

goods stocked in the large retail stores. Apart from developing the supply value chain, the increase

in incomes and businesses ventures implies an increase in taxes and, hence, government revenues.

The second key finding of policy relevance that emerges from this thesis is ways to use the

exchange rate policy to affect domestic prices and ensure macroeconomic stability. One of the key

findings of this study was that the exchange rate was undervalued most of the time, a finding that

has implications for inflation. Moreover, in terms of the transmission, the pass-through is found to

be relatively high.  This gets worse when the exchange rate depreciations are large. That the

exchange rate is misaligned for the period under study implies that the exchange rate policy has
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not been properly managed in Ghana. Given the implications of these dynamics to macroeconomic

stability, specific policies are required to address these challenges.

First, in pursuing the managed float system of exchange rates, there is a need to reconcile the two

extremes of misalignment, which are undervaluation and overvaluation. In the current era of

overvaluation, the exchange rate needs to be devalued in order to bring it closer to the equilibrium.

Alternatively, monetary authorities could adopt the floating exchange rate system where market

forces are allowed to determine the equilibrium exchange rate. Indeed, the exchange rate history

of Ghana shows that the exchange rate has a high tendency of depreciation. This may have dire

consequences for the implementation of the inflation targeting policy. For example, since the

initiation of the interbank market system, the exchange rate consistently depreciated from about

ȼ516/$1 in 1992 to about ȼ9200/$1 in 2006, with negative effects on macroeconomic stability.

This gives credence to the belief that a properly managed float system of exchange rates would

produce better results in terms of maintaining stability. Given the current overvaluation of the

exchange rate, it is recommended that first a one-off devaluation of about 20% is implemented to

return the exchange rate close to equilibrium. Thereafter market forces should be allowed to play.

Subsequently, monetary authorities should, closely monitor the equilibrium in order to engage in

timely interventions when deviations are significantly far from the equilibrium. This implies that

proper management of foreign reserves is imperative. Hopefully, the recommendations made

earlier in line developing and improving the structure and conditions of the productive sector will

help in accumulating and boosting foreign reserves which are critical in a managed float exchange

rate system. That is, development in the structure and conditions of the productive sector will help

to improve the quality of domestic goods. This will control excessive importation of foreign goods

as domestic demand increases and also improve export competitiveness which will facilitate

accumulation of foreign reserves.

Overall, the findings of this study suggest that exchange rates alone will not provide the needed

growth in the trade sector and hence influence economic growth in Ghana. It has to be

complemented with the appropriate trade and industrial policy. There is a need for appropriate

policies that support the production of competitive goods of international standard. When the

proper balance is achieved, the exchange rate could be used as a tool to improve export
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competitiveness and hence improve the trade balance. This would have a stabilising effect on the

macro economy in terms of inflation and contribute to the growth of the economy.

6.2.6 Contribution of the thesis

Overall, this thesis extends the literature focused on exchange rate behaviour and its impact on

macroeconomic performance in Ghana. In investigating this issue, this thesis makes some major

contributions to the literature.

The first contribution of the study is the use of the author’s own computed real and nominal

effective exchange rates. To arrive at the meaningful results documented in this thesis, the

exchange rate variable used in the various estimations must be appropriate. This study uncovered

one of the weaknesses of previous studies and overcame it by using an effective exchange rate

carefully computed by the author. Relying on the IMF, IFS effective exchange rate, as was the

practice in previous studies, may have provided bias and unreliable results. This is because the

IMF, IFS series had been adjusted both in the pre- and post-redenomination period. This resulted

in a smoothing of the series and a loss of information, particularly with regard to the 2007

redenomination exercise. It is not surprising that many of the studies found relative undervaluation

post 2007 when in the true sense the exchange rate was overvalued. Thus, the computation and use

of the unadjusted effective exchange rate makes the results of this study more credible and reliable.

Other contributions of the study stem from the systematic way in which the exchange rate has been

modelled. First, in establishing the macroeconomic variables that drive movements in the long-run

equilibrium exchange rate, this study explored the list of theoretically viable variables for which

data is available. A series of possible combinations of the variables were explored. The

combination selected and reported was that which produced the most reliable results in terms of

significant variables, appropriate sign and consistency with economic theory. The combination

meets all assumptions of serial correlation, heteroscedasticity and normality. This process in itself

is a departure from previous studies in which results of a random set of variables were reported.

Second, previous studies on exchange rate behaviour in Ghana (Abbey et al., 2007; Daboh, 2010;

Iossifov & Loukoianova, 2007; Kwakye, 2012) have generally assumed that a dependent variable
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in a model is endogenous without properly testing for it. However, in this study, particular attention

has been given to ascertaining the endogeneity of each variable in the model, especially the

dependent variable, using the weak exogeneity test. By so doing, the possibility of reporting an

incorrect model in which the dependent variable is not endogenous is avoided.

Furthermore, this study makes a contribution in terms of highlighting the relevance of using a trade

weighted exchange rate measure rather than the bilateral exchange rate between the cedi and dollar,

common in the majority of previous studies49 in Ghana. The importance of this arises from the

need to control for third-country effects. Even though the dollar has been noted to be the main

foreign trading currency in Ghana, third-country effects may arise from any influence on the

exchange rate due to possible spill over effects from other trading currencies (Berg & Mark, 2015).

Hence, the use of a trade-weighted exchange rate reduces the risk of making inaccurate

generalisations that result from the use of a specific currency by capturing the influence of all

major trading currencies.

Another important contribution of this study is the disentangling of imports as a percentage of

GDP and exports as a percentage to GDP as measures of trade. This is a departure from the usual

measure of openness (which is imports plus exports as a percentage of GDP) common in previous

studies50 in Ghana on determinants of the real exchange rate. This arises from the need to

distinguish the impact of both import and exports, rather than aggregating them, which makes it

difficult to disentangle their unique effects.

Finally yet importantly, this thesis contributes by advancing understanding of the appropriate

model for estimating the extent of exchange rate pass-through to consumer prices in Ghana.

Generally, previous studies (Boamah, 2013; Frimpong & Adam, 2010; Loloh, 2014; Sanusi,

2010a) have assumed a symmetric relationship between exchange rate movements and consumer

prices. In doing so, the movements in the exchange rate, whether appreciation, depreciation or

large or small changes, have been disregarded. This thesis makes an important contribution in the

49 See Bhattarai & Armah (2005); Boamah (2013); Frimpong & Adam (2010); Loloh (2014); Tuffour(2011)

50 See Daboh (2010); Iossifov & Loukoianova (2007); Kwakye (2012)
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exchange rate pass-through literature by estimating both the symmetric and asymmetric model and

providing evidence for the most appropriate model in Ghana.

6.2.7 Limitations of the study

Whereas this study fills a number of important gaps in the literature, there remain a few that could

not be explored at the moment and that require further studies.

The first limitation has to do with data. The absence of high frequency data on some of the

variables employed meant that some of the variables had to be interpolated to derive the quarterly

series for the estimations. In that respect and with the knowledge of the bias that may arise in the

use of interpolated data, a critical examination of the variables being interpolated was done to

ensure that the most appropriate technique is employed. It is, therefore, important that the

Government Statistic Office and the Central Bank pay attention to the gathering of high frequency

data on macro and financial variables in the country. As these become available, it will be possible

to revisit this analysis using the high frequency data.

The issue of structural breaks may not have been adequately modelled in this study, particularly

in the third empirical essay (in which the inclusion of a dummy variable representing the

redenomination of the cedi and the inflation targeting regime, both of which occurred in 2007

produced results that are not economically meaningful). This is an aspect that requires further

study.  Hence, the author intends to apply more robust econometric methods for dealing with

structural breaks and outliers in the series and then contrast the results of this study. These methods

may include the Markov Switching Regime approach.

Furthermore, it would have been very instructive to carry out an investigation into the effects of

exchange rate misalignment on trade and other macroeconomic variables. This would have enabled

the author to disentangle the effects of overvaluation and undervaluation on these key variables.

Such an analysis would have looked, not only at the effects of the overvaluation and undervaluation

on the key variables, but whether the size of the undervaluation and overvaluation matters. This

would have helped the author to know the precise threshold for their positive or negative effects,
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and as a result determine the exact level of devaluation necessary for the economy. A major

constraint of this study, which will probably remain for a long time, is that the nature of the

misalignment series, of two extreme cases of undervaluation and overvaluation, makes the

traditional method of carrying out this type of analysis inappropriate. Thus, it could not be

explored. Hopefully, with advancement in econometric techniques and more high frequency data,

such analysis may become feasible.

Another interesting area to follow up would be to model the volatility of the exchange rate itself.

The movement of the exchange rate is as important as its volatility and how it affects other

macroeconomic variables. Modelling this would require other techniques. Given the purpose and

objectives of this study, this is not explored. This remains an area that could be taken up in another

study since the available data did not lend itself to such analysis.  Despite these areas that require

further analysis, this study has made a major contribution to the literature.
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