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ABSTRACT
This paper examines the sustainability of trade deficit in Ghana. The paper used the
simple theoretical model by Hakkio and Rush (1991) and Husted (1992), and reviewed

other works from Ghana and other countries.

This study examines the long and short-run relationships between exports and imports of
Ghana for the period 1970 to 2007 by means of time series analysis.

This is an important issue because( lolgsrun | convergence will ensure that trade
imbalances are sustainable. We explore this issue using the bounds-testing approach to
cointegration and find that exports and imports for Ghana are indeed cointegrated; the
coefficient on imports is unity. These results imply that Ghana satisfies the strong form of

its intertemporal budget constraint.

It is therefore, concluded that overall macroeconomic policies have been successful in
bringing both exports and imports.toward their long run equilibrium and that Ghana trade
deficit is sustainable which means that ‘Ghana experts would / bé*able to pay for its
imports in the long-run. Again since the provision by Husted was met. it indicates that the
economy of Ghana is functioning properly, it'satisfies-ifs budget constraint, and therefore,

is expected not to default on its debt (Hakkio and Rush, 1991).

= == ‘___,_.-4-""-—____



TABLE OF CONTENT

PAGE
AT b ke e L RO SR s - O N L SR i
5 E R () s e e s M AR A R S i1
B LS 10 1 s e A A R BNl S s o L il
i el e 0 s ) Y 3 LR NN, NSRS 0 DR | [0 5 C %
e Ty e N i e AL S SN O CeR I Rl I e S I \
AP OTCONIBIIS Jivsvvaasisasionoasssiss T A G TS T R K vi
BT E ] e e R Y, ............................... vii
List of Figures ....... AENSPRRSIORNEL D | X
List of Acronyms and Abbreviations ... .o . ... ... .......cciiiiiiaerens Xi
« Chapter 1 Introduction 1
1.1 Background'of the Study-..... 0200 ey WO g e ]
1.2 Trends in Exports andImpostsin Ghana”. . 2 o . . ooiiiininnnnns 2
1.3 Statement of the ProliElRer . /s mdfgia e - oo vovcevienrnss -
1.4 Objectives Qf Study.. . NEEEER - - - .ot - - - - T < - s - - o4 eaessts o
1.5 Research HypaiMBEISs,, . . qieeerereververcrereeilons o R < - « + s a s enids 6
1.6 Justification of Study ., e e, Y . .- T, | % 6
I5 7 IMRTHOAS OF SWIAY i iiiaiasiatasnisdo s it ar oy v ras e s a s vy 7
L BT R T TS T s oin s e e s i sl it s L s e 8
1.9 Drgaﬁ;;atibn o T e o e o LN SR S . S 8
Chapter 2 Literature Review 9
SR s
A 3 e T ) S N e S B S A I S 9
L2 heoretioal BackoroUnid .. viva e sivsvnsinsismindavsinssssessss s sesisi 9

vi



R IDIEICAINRBVACTINN L 1 . .0 vcooerommisic v oo i s et g R s oo o o g
Chapter 3 Research Methodology
2 L Fa1e s 10705 e e e S st S S S B
3.2 The Simple Theoretical Model ... ... .ooniomamesimmasmssin s
3 A COMELTAION LB s issio s s s s sy s vt
ScdEstimation TeehnIqes « oo o asmsivmssa it e s davss s s
3.5 Data Sources and Definition ...............ccooeiiiiiiiiiinnn. e
Chapter 4 Empirical Results, Analysis and Interpretation
A INEDANOON .. svessiimeainainina A T A O PIVE e I
4.2 Resultsof Unit Root Test ........ R ............ccocveenemionos
4.3 Cointegration Test (Bound TestResults) oo ...................eee.
4.4 Results ofithe.Long Run relationship'Between Exports & Imperts ...
4.5 Results of the"Short Run. Vector Error Correction'Model o-...........
4.6 Model Diagnostics & Parameter Stability ......500 oy VRO
4.7 Granger Causality TSt ...........cour S 3ITTIT T
4.8 Results of thedMultiple RegresSions™ o .. ... b e,
4.9 Results of the Long'/Run"ARDL Model of Expott in'Ghana ..........
Chapter 5 Summary, Policy Implication, Recommendation and Conclusion
5.1 Summary of Major FIndings .........coooviiviiiiiiiiiiiiiiinnneeniinnnn
5.2 Recmnrﬁ_ﬁ:_{ldatiun, Policy lm_[.::licatinn and Conclusion ...............

B ﬂ--"'"‘-———_—-_
1 BT L e s e S P R,

Vil

17

17

17

22

24

26

30

30

30

32

34

36

37

40

41

42

47

47



prndixB Sll!'l'll‘llﬂl'yStaﬁSﬁGS S R N P B SR R (P e R B S R I *

KNUST




LIST OF TABLES

PAGE
4.1 Remaltsiot the Rt IO TOBES (11 | deaet e dis aven sos oy o e aas v s s mbsms waoN 31
4.2 F-Statistics for Cointegration Relationship ........cccevvviveiiviiiiniiiienninennnnn, 33
4.3 Estimated Long Run Cointegrating Results (Imports 1970 — 2007) ............... 34
4.4 Estimated Long Run Cointegration Results (Exports 1970 — 2007) ............... 35
4.5 Results of the Wald Tests of Restriction Imposed on Parameters ................... 35
4.6 Estimates of the Short Run Error Correction Representation ......... ............... 37
4.7 Model Diagnostic Checking ....... LA N1 W T TOIORORIE R e 38
4.8 Summary Results from granger Causality TEStS -.......oeoeeeeeeereneeeeaeeeeennns 41
4.9 Bounds Tests for the Existence of Cointe@ration. ..............covvvireiiieinennennn. 42
4.10 Estimated Long Run Coefficients Using the ARDL Approach .............ccu..e. 43
4.11 Estimated Short Run Coefficients'Using the ARDL Approach ................... 45

X



LIST OF FIGURES

PAGE
1.1 Trends in Exports and Imports in Ghana (1970 —2005) .......c.ccoooeviiininnnnn, 3
4.1 Plots of Cumulative Sum of Recursive Residuals .........c..cccovvvviieniieniirnnns 39
4.2 Plots of Cumulative Sum of Square f Recursive Residuals ......... .............. 40

KNUST




ADF
AlIC

AR
ARDL
BOP
CUSUM

CUSUMSQ

DOTS
ECF
ECM
ERP
FDIs
GDP
IMF
ISSER
LDCs
OLS
VPR
PSBR
SAP
SBC
UN
VAR
VECM
WDI

LIST OF ACRONYMS & ABBREVIATIONS

Augmented Dicker-Fuller
Akaike Information Criterion
Autoregressive
Autoregressive Distributed Lag
Balance of Payments
Cumulative Sum
Cumulative Sum of Square
Direction of Trade Statigsics |\, || |
Error Correction Factor
Error Correction Model
Economic Recovery Programme
Foreign Direct Investments
Gross Domestic Product
International Monetary Fund
Institute of Statistical Social and Economic Research
Less Developed Countries.
Ordinary Least Squares
Phillips Perron
Public Sector Borrowing Requirenient
Structural Adjustment-Programme
Schwarz Bayesian Critérion
United Nations
Vector Autoregression

Y.ectmj Error Correction Model

~ World Development Indicators

Xi



ADF
AIC

AR
ARDL
BOP
CUSUM

CUSUMSQ

DOTS
ECFE
ECM
ERP
FDIs
GDP
IMF
ISSER
LDCs
OLS
FP
PSBR
SAP
SBC

VAR
VECM
WDI

LIST OF ACRONYMS & ABBREVIATIONS

Augmented Dicker-Fuller
Akaike Information Criterion
Autoregressive
Autoregressive Distributed Lag
Balance of Payments
Cumulative Sum
Cumulative Sum of Square
Direction of Trade Statistics
Error Correction Factor
Error Correction Model
Economic Recovery Programme
Foreign Direct Investments
Gross Domestic Product
International Monetary Fund
[nstitute of Statistical. Social and Economic Research
Less Developed Countries
Ordinary Least Squares
Phillips Perron
Public Sector Borrowing Requirenient
Structural Adjustment-Programme
Schwarz Bayesian Critérion
United Nations
Vector Autoregression

Vector Error Correction Model

~ World Development Indicators

X1



CHAPTER ONE
INTRODUCTION

1.1 Background of the Study

The existence of the long-run equilibrium or cointegration relationship between exports and
imports has been empirically tested by many researchers. These include Arize (2002);
Bahmani-Oskooee (1994); Bahmani-Oskéoeeand Rhee € 997): Herzer and Felcitas (2006);

Irandoust and Ericsson (2004); and Narayan and Narayan (2005).

Cointegration between exports and imports implies that trade deficits are only a short term
phenomena and thus sustainable in the long-run. This'means that countries are not in violation
of their intertemporal budget constraint, sin¢e their macroeconomic policies have been

effective in bringing exports and imports into a long-run equilibrium.

Irade deficit refers to a situation where the merchandise imports-of a country exceed its
merchandise exports. The trade ‘deficit-of Ghana just like any othér country is often viewed
with great alarm and has attracted considerable attention from both policy makers and the
public at large. Much of the uneasiness about the Ghana trade deficit can quite simply be
attributed to the term “deficit” itself, which has negative connotations.

Formost years, imports have exceeded exports in Ghana leading to a balance of trade deficit.

A number of reasons have been given for this subdued growth in exports. The continuous



decline in world market prices for primary commodities, adverse weather conditions and low
productivity in the agricultural sector have been some of the factors curbing export growth.
The economy relies heavily on export receipts to finance imports of almost all investment

goods used in capital formation.

Like most small developing countries, Ghana relies heavily on imports of machinery and
transport equipment, energy and manufactured goods to facilitate its economic development. In
the last decade, demand for machineryldnd| txadsport lequipment, energy, and manufactured
goods has together accounted for 64 percent of total imports (Ademola Oyejide 2006). Strong

demand for imports has often led to imbalances/in Ghana external accounts.

1.2 Trends in Exports and Imports in Ghana

Figure 1.1 below shows that both imports and eéxports exhibit upward trend, albeit with
fluctuations. The variables (exports and imports) exhibit the same long-run tendencies or
trends. Both were low in the 1970 s to'mid 1980°s, and+have eonsistently been moving in an
upward trend from 1984 to 20035, although-they have been fltictuating. Although exports and
imports differ, they appear to share a common stochastic trend. Because the trend in each

individual series is eliminated by subtracting one series from the other the two series must have

-
—

the same trend-that is they have-acommon stochastic trend. Since imports and exports have a

common stochastic trend then it means that they are cointegrated.
it



Figure 1.1

Fig 1:1 Trends in Exports and Imports in Ghana (1970-2005)
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The period 1970—-1982 saw deterioration in the external trade sectors that became pronounced
after 1975. A better picture ‘of the state ‘of the external trade /sector can be obtained by
examining trends in export-and- import v{:nvlumes, trade” ratio .and the extent of export
diversification. Both import volumes and-the import fo-gross domestic product ratio registered
continuous declines, particularly after 1974. The trend in the export to gross domestic product

ratio declined, particularly from 1973. (Abena D. Oduro 2000)
i = .,____‘--'-.-—__—_-__
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The industrial countries are the major destinations of Ghana’s exports, and this did not change

dramatically during the period 1970-1982. Poor export performance cannot be wholly



explained by unfavourable conditions in the international economy. It was during the 1970s
that the East Asian countries emerged as significant exporters of manufactured goods. Ghana’s
failure to maintain its share of the expanding world market through export diversification is

largely due to domestic policy failure. (Abena D. Oduro, 2000)

Prior to 1995 only limited progress had been made in export diversification, with not much
success in reducing the share of primary products in total exports. Cocoa, timber and minerals
still make up approximately 85% of total -'aﬁp@rts_ Hl}.ﬁaver,, the over-dependence on one
commodity, cocoa, for foreign exchange, that wasa feature of the 1960s and 1970s, no longer
prevails. Gold exports now dominate merchandise exports, but do not make up more than half
of total merchandise earnings as did cocoa in earlier years. Gold production, unlike that of
cocoa, is dominated by large transnational cerporations; thus the increase in gross foreign-
exchange flows from gold does net imply a commensurate increase in net flows because of

profit repatriation and salary payments to expatriate staff. (Abena D. Oduro, 2002)

1.3 Statement of the Problem

Ghana’s trade strategy after independenee was impnrt substitution industrialization, a strategy
aimed at reducing the economy’s dependence on trade. The period saw the establishment of
state-owned Entegg_ise in critical sector of the economy and their involvement in almost every
aspect of thé"‘E{:’dnﬁi—I—;y, rm _agm based industries to manufacturing companies.
Ullifg__rty_nﬂately this policy could not be sustained following the overthrow of the first republic in

1966. Consequently, by 1970 the country’s trade balance was in the deficit. But there was a

quick revérsal by 1972 and largely throughout the 1970’s as the trade balance improved on the

4



back of increased domestic food production. The economic difficulties of the early 1980°s
precipitated the launch of the Economic Recovery and Structural Adjustment Programs with a
view to addressing among others imbalances in the country’s trade position. By 1986 Ghana’s
trade position had improved significantly resulting in a trade surplus of 0.25 percent of GDP.
As exports earnings firmed and import eased, the trade balance improved. The 1990’s saw the
twin external shocks of rising crude oil prices and a collapse of prices of the country’s main
export commodities (cocoa and gold) and thus eroded any hopes of sustﬁining the early gains
as the trade balance turned into deficit rg€ordihg 5.0 percent of GDP in 1995, 10.29 percent in

1997, and 22.03 percent, in 1999.

However, 2004-2005 witnessed a worsening trade position as the trade deficit edged up from
'23.96 percent of GDP in.2005 to 27.94 percent of GDP in 2007 a trend largely attributable to
rising import bill. (Amoah et al 2007). “As to whetherthe deficii ean be sustainable or not is a
question that needs to be considered, our amports‘continue to-exceed our exports. Since all the
indicators such as internationalization of modern economy, unfair trade barriers, loss of
competition of domestic firms, low levels of savings'and increase ifi*oil prices which lead to
the trade deficit are still in place and-policy makers_seems o do little about them or are

incapable of rectifying the problem, Thus.in the presefice of chronic trade deficits, it has

become imperative to examine whether these deficits are sustainable or not.

1.4 Objectives of Study

The-rmaif aim of this study is to examine whether trade deficit of Ghana is sustainable or not.

Specifically the study will;

5 LIBRARY
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e Determine the extent to which exports and imports are cointegrated over the period
under study.

e Examine effects of other economic variables on the trends of exports and the nature of
relationship that exist between exports and foreign direct investment, exchange rate,
gross domestic product and terms of trade.

e Examine the causal relationship between exports and imports.

e Explore the policy implications for managing the deficit.

1.5 Research Hypothesis:
Hg: Import does not Granger Cause Export.

_H;: Import Granger Cause Export.

Ho: Imports and exports are notgointegrated

H;: Imports and exports are cointegrated

Hop: Economic variables do not influence the trénds of exports values

H,: Economic variables influence-the trends of exports values

Hg: Trade Deficit is not sustainable

H,: Trade Deficit is sustainable
——F'-__—-—-

1.6 Justification of Study

The findings of this paper would guide policy makers to come out with measures to eliminate



or reduce the deficit and its multiplier effect on the Balance of Payments (BOP) and the
economy at large. It is anticipated that this study in terms of objectives and the methodology
will add to knowledge. It will also serve as a basis for further research and a source of

reference for students and other researchers.

1.7 Method of Study
1.7.1 Data Sources and Type

All data used in the analysis were gleaned from ISSER, Government Financial Statistics,
Direction of Trade Statistics (DOTS), and Bank of Ghana Statistical Bulletin, World Bank,

published articles and journals, textbooks'and other relevant internet sources.

1.7.2 Data Analysis

Data collected were analyzed beth quantitatively and descriptively. Furthermore, the study
tested for stationarity im _the variables. Additienally, the Autoregressive Distributed Lag
(ARDL) approach to cointegration was used fo test for the possible long run relationship
between exports and imports. Also the-Wald’s test 6f restriction was employed to ascertain
x;.r'hether the coefficient of imports is statistically different from one or not to confirm the
sustainability of Ghana’s foreign trade deficit. Furthermore, Granger causality tests were done
to find the diréafﬁ_ﬁ nf causality, that is, whether imports granger causes exports or the reverse

is_frue—im estimating a long run relationship between exports and imports. Other variables

would be regressed on exports to ascertain it imparts on exports.



1.8 Scope of the study

The research is limited to the period of 1970 to 2007. The choice of the study period depended

on data availability and the fact that Ghana has undergone various trade reforms within that

period.

1.9 Organization of the study

After this introductory chapter. the rest of the study is organized as Ff‘ullnws; chapter two
reviews the theoretical background as fwell as the empigical f'works done by other authors;
chapter three outlines the methodology of the study. The fourth chapter presents the analysis

and findings of the study. The final chapter summarizes the study, offers recommendations and

concludes the study.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter consists of empirical and theoretical review of issues concerning trade

imbalances and its sustainability.
2.2 Theoretical Background

2.2.1 The Concepts of Sustainability of Trade Deficit

Tl;ere is no universally acceptable measure of sustainability. Many economists judge
sustainability by examining the value ofia country’s external obligations, the ratio of the trade
deficit to gross domestic product and the ratio of net international debt to gross domestic
product. The trade deficit — gross.domestic product ratio measures the excess imports over
2xports as a fraction of gross domestic product. While there is considérable uncertainty about
he precise threshold, it is generally accepted 1ha_t -a trade” deficit-higher than 5% of gross
lomestic product is unsustainable. If ameconomy runs-trade deficit continuously, the foreign

lebt may become so large that foreign investor’s lose confidence in the economy’s ability to

iervice it or, to repay the principal. If this situation occurs, the interest rates must rise or the

il

‘urrency must be depreciated to enable the country to continue finance its deficit.

_—l—'-'-.-—--_-



Secondly, as noted by Rouging and Wachtel (1998), a country is not in the position of
increasing its foreign debt faster than the real interest rate on this debt. They concluded by
saying that “a country could then run a large trade deficit for a long period of time and remain
solvent as long as there are surpluses at some point in the future”. This also has an obvious
implication of running a large foreign debt as long as the rate of increase is lower than the

real interest rate.

Similarly, Milesi-Ferretti and Razin (1996) haye] maintaingd that sustainability depended on
the country’s willingness to pay and creditors willingness to borrow, making it even more
difficult to use standard measures to predict ‘sustainability assessments such as large

imbalances relative to GDP.

Further to these measures;; others have also developed empirical ‘models to assess the
vulnerability of developing and emerging economics to- external shocks in addition to
assessing the sustainability of the trade deficits.( Hakkio and Rush (1991) and Husted (1992).
With developments in econometrics. mainly the conecept of cointégration, the concept of
‘sustainable’ balances (imbalanees). is-somewhat empirieal. Fwo-approaches dominate the
iterature on these areas. The first approach.examines if exports and imports are cointegrated.

‘Tang and Mohammed, 2005).

it

S "f______—
(he second approach is about the stationarity property of current account. (Tang, 2006 and

“hu-et-at;;2007) In their study, they adopted the theoretical model from Hakkio and Rush

10



(1991) and Husted (1992) to test for the sustainability of trade deficit. This approach looks at

the long-run relationship between exports and imports in a particular country.

2.2.2 Trade Balance and Exchange rate relationship:

The elasticity model of balance of trade (Krueger, 1983) has shown the existence of a
theoretical relationship between exchange rate and the trade balance. Generally the nominal
depreciation (appreciation) of exchange rate is assumed to change the real exchange rate
(Himarios, 1989) and thus has a direct efféef on txade balanée,

Bahmani-Oskooee (2001) noted that in an effort to gain international competitiveness and help
to improve its trade balance, a country may adhere to, devaluation or allow her currency to

depreciate. Devaluation or depreciation increase exports by making exports relatively cheaper

- and discourage imports by making imports relatively more expensive, thus improving trade

- balance.

- 2.2.3 Effects of FDI on Exports — Theoretical Arguments

' This section discusses theoretical arguments regarding the different potenfial effects of FDI on

- the host country’s exports.

- 2.2.4 Theory of Multinational Enterprise

- The theory of multinational enterprise (MNE) examines conditions under which firms may

" /.-’-“'—_'—.—

undertake foreign direct investment and become MNEs. (Markusen,2002). Such decisions may

- have consequences for host country’s exports and it is a goal of this section to review parts of

- this theory which predict effects of inward FDI on host country’s exports.

11



Overall, the theory indicates that positive effects of inward FDI on a host country’s exports

. may be expected when the host country and a home country have different factor intensities. In

[ this case, the MNE may outsource some segments of its production process to the host country
and export these (intermediate) products back to the home country (as well as other countries).
]
L Similarly, when the host country has a cost advantage and costs of trade are low (as compared
i
l

to the trade costs of the home country), the host country may be used by the MNE as an export

platform for serving its home market, as well as other markets.

The starting point for the theory of multinational enterprise is the idea that firms must have

| certain advantages in order to become multinational companies.
3

Dunning (1993) organized these advantages in three basic groups: (1) Ownership advantage

-

L which refers to the case where the MNE has a product or a production procgss that provides it

with market power in the foreign market, (2) Location advantage which indicates that the

- multinational needs to locate production-abroad to maintain its'.eompetitive advantage, and (3)

| Internalization advantage which ‘suggests that the MNE has an incentive to exploit its
ownership advantage internally. In order to‘analyze the effects of FDI on a host country’s
fexpor‘ts, it is useful to distinguish between hnrizontail}f' and-vertically integrated multinational
| firms. (Helpman, 2006). In the case of horizontal intégration, the MNE produces the same
'; product in multiple plants located in more than one country, while vertical integration implies
 that different segments—of the production process are carried out in different countries.

Horizontally integrated firms often arise because of trade barriers in the form of tariffs (“tariff

| jumping investment”), or high transport costs.

!
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The multinational firm basically faces the dilemma of either building an additional plant in the
host country (FDI) to supply the host country’s market, or exporting to host country from the
(existing) plant in the home country. In a model with oligopoly competition, FDI is favored
relative to exports (of home country) under three conditions: (i) high transport and tariff costs,
(ii) relatively large firm-level economies of scale, compared to those of plant-level economies,
and (iii) countries similar in size and their relative endowments (Markusen and Venables 1998;

Markusen 2002, p. 103).

In the analysis of vertically integrated MNEs, which includes trade in intermediary products,
models suggest that the production process is likely to be geographically fragmented if the
countries have factor-price differences and the stages of production are associated with
different factor intensities. (Zhang and Markusen, 1996) Since the segments of the production
process occur in different-eountries, intermediate products need to be traded. As the portion of
intermediate products produced by the foreign affiliates in the host country is typically shipped
back to the home country (Zhang and Markusen 1999; Markusen 2002, p. 189), it is expected
that FDI has a direct pesitive effect on*host eountry’s exports, which arises endogenously

under specific conditions withinthefermal models of yvertically integrated FDL.

Most of the models on multinational enterprise investigate the effect of FDI on trade flows
between home and hest countries. However, it is quite often that a foreign subsidiary of MNE
. e | ‘i"‘-‘-.-—_.-.—-—._-_

is used to supply the markets of third countries. For example, an US MNE may set up a plant in

Hungery—and supply all the Central European markets from this production site. In this case,

Hungarian exports to third countries would increase. Ekholm et al. (2003)

13



2.3 Empirical Review

Dr. Benjamin Amoah and Francis White LoLoh, (2009) The focus of their paper is to examine
the nature and direction of the relationship between exports and imports in Ghana using unit
root tests and cointegration techniques in a Vector Error Correction Framework. Their results
indicate that there exists a long-run equilibrium relationship between exports and imports in
Ghana. This finding implies that Ghana’s trade policies have been effective in the long term.
The Wald Restriction Test suggests that Ghana is not in violation of its ii'lternatinnal budget
constraint. The causality test indicates/Absence of causation between exports and imports in the
short run but they observe bidirectional causality between exports and imports in the long run.

Konya and Singh (2008) investigate the preésence of an equilibrium relationship between the
lqgarithms of Indian exports and imports between 1949 and 1950 and 2004 and 2005, using
unit-root, cointegration—approach. The results obtained indicate no-cointegration between
xports and imports. They'therefore conclude that Indian’s maeroeeonomic policies have been
ineffective in bringing exports and imports into long-run equilibrium and that India was in

violation of her international budget constraint.

Nagvi and Kimio Morimune. (2005)dn their study <by using quarterly data and employing
sointegration method for trade flows of Pakistan, examined the long run relationship that exist
>etween imports and exports of Pakistan. The result showed that both exports and imports are
>ointegrated and th&gibpe_cneffmi/fitwurt is significant and close to unity. It implies the
ountry is not i;‘n violation of its international budget constraint and despite short run
luctiations both éxpurts and imports will converge in the long run towards equilibrium state.

herefore it is concluded that overall policies have been successful in bringing both exports
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ind imports toward their long run equilibrium. Thus the trade imbalance is sustainable in the

ong run.

n the case of Chile, Herzer and Nowak-Lehmann (2005) examine the long run relationship
etween exports and imports, using cointegration techniques that allow for endogenously
letermined structural breaks. They conclude that there exists long run equilibrium between
:xports and imports in Chile, indicating that Chile’s macroeconomic r:mlicies have been
ffective in the long run and suggestsfthat the countrysis n@t in violation of its international

udget constraint.

[ang and Mohammad (2005) examine the presenece of a long run relationship between imports
ind exports for 27 Oxganization of Islamic Conferences (OIC) member nations. The results of
it root and cointegration tests indicate that only four of them, namely Benin, Burkina Faso,
—ameroun, and Guyana show a‘long.run relationship between imports and exports. They
ronclude that exchange rate and macroeconomic policies may be effective to improve the
:ountries’ trade balancesrin the long run.-Forthe other countries,; they find no cointegration
retween their imports and experts, and cnncludé that-théysare.in For Malaysia, Keong et al
2004) employ multivariate cointegration techniques-to investigate the long run relationship
etween exports and imports. They demonstrate that exports and imports will converge
owards equilibrium_in the long run, which indicates, first, the effectiveness of Malaysia’s long

erm macroeconomic planning in stabilizing the trade balance, and second, that Malaysian

conemydoes not violate its inter-temporal budget constraint.
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Jsing the bounds testing approach to cointegration, Nayaran and Nayaran (2004) explore the
bossibility of a long run relationship between exports and imports for Fiji and Papua New
Suinea. They find evidence of unitary coefficient on exports, indicating that only Fiji satisfies
ts inter-temporal budget constraint. Violation of their international budget constraint and those
rther macroeconomic policies are unfavorable to the countries’ external balances in the long

“urn.

'n the case of the US, Husted (1992) seeks t¢ undérstand the Histony of the external imbalances
oy identifying the long run tendency of the curremt account balance and investigating its
sehaviour. The procedure that is adopted is to estimate eointegrating regressions between US
2xports and imports of goods and services. Estimates from cointegrating regressions between
several measures of exports-and imports show that up to about the end of 1983 the US current
account balance tended toward zero. Since that time, theré has been an apparent structural shift

resulting in a long run tendency for a deficit.in excess of $100 billion per year.

Utilizing cointegration analyses based on the Johansen (1995) likelthood-based inference

cointegrating vector autoregressive models: Arizeu (2002) provides evidence on the long run
sonvergence between imports and expeits «in 50 weountries.-He finds evidence in favour of
>ointegration in 35 of the 50 countries. His results suggest that countries in the regions of the
Middle East, Latin;:%’ﬁj_t_?;tjca, and Europe have cointegrating relations that are more unstable

e /,..--—"_"'___-_-_

‘han those in other regions

——l—'-'-'-_-—-'-.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents the basic methodology of the empirical model of the study. The chapter
consists of two sections. Section one is focused on the speciﬁcation.and the theoretical
background of the operational model. Tlﬁsﬁ segtionl also inclgdesthe time series properties of
data and the econometric methods used in estimating the model. Section two provides the

definitions of the variables used in the study and how they are measured.

3.2 The Simple Theoretical Meodel

The model starts with the budget constraint of an individual whe is-able to borrow and lend

freely in the international market. The current-peried budget constraint of this household is:

C,=Y,4+B —1 —(1+7) Bepween . -~ N . - > .. B, (11)
where C,is current consumption;, Yis output level; 7 is investment: 7 1s the current world
interest rate; B, is the international borrewingsfand (1+#)B, , is the debt of the previous

oeriod, which corresponds to the country’s external debt.

v

e e == ‘_'_,,n---‘—'_'_"_'_
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Jecause condition (2.1) must hold for every time period, the inter-temporal budget constraint

s obtained by the summation of all individuals’ budget constraint in the economy:

S e R S e (1.2)
1=l

n—x

Nhere7B, = X, - M, (=Y, —C, -1, )indicates the trade balance in periods, X,is exports,
M, equals imports, 4, =1/(1+7)and is the discount factor defined as the product of the first

‘values of 4. When the last term of equation (1.2) equals to zero. then a country’s borrowing
lending) is exactly the same as the present walge of the future trade surpluses (deficits).

Ne can derive the testable model by, rearranging equation (l.1) as
ZAA)B =X 4B, ..ovoveiesiicviiiinnn AT . .........cocciiasiins (1.3)
‘Where Z, = M, +(r, +r) B,_, and it is assumed that the world interest rate is stationary with

mconditional meanr . Aceerding to Hakkio and Rush (1991); equation-(1.3) can be expressed

n more detail:

J=>20

M, +5B. =X+ A7 [ Ax,| - REC iR L. l14)
J=0

Where A= 1/ (I +r)and Aisthe first-differences.operator. The Jeft-hand side represents
:xpenditure on imports as well as interest payments (receipts).on net foreign debt (assets). If
X, is subtracted from both sides of (1.4) and each side is multiplied by minus one, then the

eft-hand side becomes the country’s current account.

SN = ‘,__,-"'-‘_—__-_._-_

Assuming-both X and Z are 1(1) variables (that is, they are non-stationary at level form), then

>quation (2.4) can be re-expressed as:

EWinE LIBRARY
:mn?snb;uu WivEssiTy o
ND TE{:HI[“
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G AR S S R S SR S (15)

J=ra
NVhere MM, =M, +rB,_,; « =ii(l +;w')2/,ir'](ir:.,~'2 ~a) andg, =) A7 (g, -¢,_,). a isthe

Irift parameter (possibly equal to zero) and g, are stationary process. From equation (1.5),

ince j—» oo, then the limit term will become zero. Hence, equation (1.5) can be restated as a

tandardized regression:

Where MM, = M, +r,B, , measures total Tmportsjofigonds_and jservices plus net unilateral
ransfers from other countries to Ghana, and X measures the total exports of goods and
services to other countries. The necessary ‘condition (weak form) for the economy to satisfy
ts intertemporal budget constraint is the existence of a stationary error structure, that is, &, in
»quation (1.6) should be an #(0) process.-On.the other hand, failure-to defect comovements
etween exports (inflow) and imports “(eutflows) would .indicate the economy is not

unctioning properly and fails to satisfy its budget constraint, and therefore, 1s expected to

lefault on its debt (Hakkio.and Rush, 1991).

[he necessary and sufficient condition (Strong. form)-for the.ntertemporal budget constraint

nodel is the existence of a vector (&, ) such that &, is a stationary process and (e, )= (0, 1).

n other words, if exports and imports are with cointegrating vector b= (1,-1), then the
- e - l- [ ""'-‘--‘-‘_._——-_._ L] - "
rconomy is said to satisfy its strong form of the intertemporal budget constraint in the long-

unl——'-'-"'___-_-
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Equation (1.6) states that a country satisfies its inter-temporal budget constraint if the estimated
coefficient of MM, equals to unity ( D= l)and e, is white noise disturbance term and stationary.
If both the conditions are valid, then exports and imports are co integrated. Such a relationship

would imply that the two series would never drift too far apart. Equation (1.6) above provides a

useful framework for testing the sustainability of trade imbalances (deficit or surplus).

] Y E
This study adopts a model used by Husted(1992)kde dexeloped a simple testable model for a

small open economy. The economy is assumed g0'have three key features:

e  an ability to produce and export.a composite good:
e absence of government; and
¢  Consumers having access to-infernational funds supporting the existence of a long run

relationship between imports and exports.

The derivation of the testable model ean be aécertained from-above, The testable model is of

the following form:

B L O RIMP 18 .. v osvossnigassniinsossissantsssmfanpisnaibyiinaerss (3.2)
=== ____,--—""'_—_ ~

This model can also be written as Arize (2002) puts as follows:

I L REXT R &, 1\..o oo ios4dspuniivosioypansanianns (3.3)
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Here REXP and RIMP refer to real exports and real imports respectively. & is constant which

shows the degree of drift, &, is the coefficient of the imports and & shows the error term.

According to this model, two conditions are necessary for an economy to maintain inter-

temporal budget constraint. The necessary condition which constitutes the weak form of the

model is the stationary of & which is the error term. This means that there is a cointegration

relationship between two variables, that is to say they act together in the long period. Failure to
accomplish this condition indicates thatthg\ecanamy koS notfanction as required and has not
succeeded in maintaining the budget ‘eonstraint=For~this feason, it is expected that this

economy cannot fulfill its foreign debt liabilities. The necessary and sufficient condition which

constitutes the weak form of the model.is the fact that &, is statistically equal to 1 which is the

slope coefficient in addition to the stationarity ofs, .

Even if there is a cointegration‘relationship between experts and imports, it is necessary to look
doubtfully on the sustainability of trade deficit (or surplus) if the slope coefficients obtained
from the equations derived from exports and imports series is not equal to 1. The fact that the
slope coefficient is lowerpthan | in the equation (3.2) or the fact that the slope coefficient is
higher than 1 in the equation (3.3) shows that the economy imports more than 1 dollar to get 1
dollar exports revenue. The fact that the slope coefficient is higher than 1 in the equation (3.2)
or the fact that the slope coefficient is lower than 1 in the equation (3.3) shows that the
economy imports less than~T dollar for | dollar exports revenue. Trade deficit permanently

grows in the first example while trade surplus permanently grows in the second example.
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It should be noted that deficit sustainability in a weak sense means that the two series- exports
and imports are moving together in the long run, but the coefficient on imports in Equation

(3.2) is less than 1 (i.e. &, <1). This is the same as saying that to generate ¢1 worth of exports

the economy’s imports exceed ¢1. At the outset, a ¢1 worth of exports generated from a ¢1

increase in imports given by &, in Equation (3.2), provides the premise that the two series are

moving together (i.e. cointegrated) and that, the closer the coefficient is to 1, the stronger is the

sustainability of the deficit.

3.3 Cointegration Test

. Cointegration was first introduced by Granger (1981) and Granger and Weiss (1983). It was
extended and formalized by _FEngle-and Granger (1987) in their seminal contribution.
Cointegration describes the-existenee of an equilibrium or stationary relationship among two or
more time-series, each of which is individually non-stationary. The advantage of the
cointegration approach is that it allows one to integrate the long-run and short-run relationships
between variables within a unified framework. More importantly..evidence of cointegration

among the variables rule out the possibility of the estimatéd relationship being ‘spurious’.

The bounds testing approach tWDn involves two stages. The first stage is to establish
the existence of a long-run relationship. Once a long-run relationship has been established, a

"'"-.—-.-.-. w . - n.
two step procedure is used in estimating the long-run relationship. Investigating whether a
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long-run relationship is present in Equations 3.2 and 3.3 is based on estimating the following

unrestricted error correction (UEC) models:

Aln REXP, = G+ 3 S AN REXE, + f3, AN RIME, +4i In REXE,, + f InRIVE., +5,  (4)

n
=1 i

AlnRIMP, = a,,, + ) 8, AMRIMP_ +Y 3, ANREXP.,+6, InRIMP., +8, InREXP, +&, (3.5)
i=0

i=1

The F-test is used for testing the feXisteneefof long*mun relationships. When a long-run
relationship exists, the F test indicates which variable should be normalised. The null

hypothesis of no cointegration amongst the Variables in Equation 3.4 is (H,:4, =¢,, =0)
against the alternative hypothesis “(H t¢, #0,, #0). This can also be denoted
as[ F, (X / M)|. Theimuilhypothesis.for no cointegration amongst the variables in Equation 3.5
is (H,:0,, =6,,, =0) against the.alternative hypothesis (A, &, #6,,, #0). This can be

denoted as[ 7, (M / X)].

A

q 1The F-test has-a non-standard ‘distrib.ut-ion which depends upon: (i) whether variables
included in the UEC model are./(1).or 7(0); (ii) the numberofaegressors; and (iii) whether the
UEC model contains an intercept-and/er a trend. Two sets of critical values are reported in
Pesaran and Pesaran (1997) as well as in Pesaran et al. (2001). However, these critical values
are generated _t:q_f’ sample siiei__q_f___SUU_ observations and 1000 observations and 20,000 and
40,000 replications respectively. Given the relatively small sample sizes in our study (36

umns), this study will use the critical values generated by Narayan and Narayan (2004).

The two sets of critical values provide critical value bounds for all classifications of the
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regressors into purely I(1), purely 1(0) or mutually cointegrated. If the computed F-statistics
fall outside the critical bounds, a conclusive decision can be made regarding cointegration
without knowing the order of integration of the regressors. For instance, if the empirical
analysis shows that the estimated F-statistic is higher than the upper bound of the critical

values then the null hypothesis of no cointegration is rejected.

Once a long-run relationship has been, established jn_the sécond stage, a further two-step
procedure to estimate the model is carried out. Birst the orders of the lags in the ARDL model

are selected using appropriate lag selection eriteria‘such as the Schwartz Bayesian Criteria

(§BC); and in the second step the selected modelasestimated by the OLS technique.

3.4 Estimation Techniques

The analysis of the time series properties of the data is done in three stages. The first step is to
verify the order of iniegration of the variables to ascertain the presence or otherwise of 1(2)
variable. Standard tests for.the presence of usit.root based on the Dickey-Fuller (1979, 1981),
and Phillip and Perron (1988)-are‘used to examine the degree of the integration of the variables
used in the export equation.

The second step is to apply the ARDL approach to cointegration to our model in order to find
the long run rela;i-f}ﬁéﬁip betweem exports and imports.

W§tep.is to estimate the granger causality test between exports and imports. The fourth

step involves the utilization of the vector error correction model (VECM). We invoke the

Engle-Granger theorem (1987) which states that in the presence of cointegration, there always
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exists a corresponding error correction representation which implies that changes in the
dependent variable are a function of the level of disequilibrium in the cointegrating
relationship, captured by the error-correction factor (ECF), as well as changes in other
explanatory variables to capture all short run relationships among the variables.

After adopting Husted to ascertain the sustainability of the trade deficit, other variables were

added to show how exports would be increased in order to improve on Ghana’s trade balance

and if possible enter into trade surplus.

Therefore additional variables were added to theimodel represented as follows:

In REXP, = @ + 3, In RIMP. + 3, In RER, +,8;n RGDB +.3, FDI + BTOT +&, ..c.ccvvvvv... (3.6)

The model expresses real exports as a function of the teal imports, real exchange rate, real
gross domestic product; terms of trade and real fereign direct investment. Real foreign direct
investment and terms of trade are not expressed in their natural logarithmic forms because of
the negative figures recorded in some of the years. Equation 3.6 is our benchmark equation.

As standard macroeconomic theory suggests, relative prices are important in explaining a
country’s exports. Although previous studie_s use“export prices, fnstead of real effective
exchange rate index (RER), there is-no comprehensive exportprices series for the Ghana. We
assume that Ghana is an open economiy-and a small country and hence exporters take prices as
given. We believe that RER is an adequate alternative measure that captures the
competitiveness df ?hg;amw empirical specifications include the natural logarithm
of RER to capture the influence of relative prices. The index of real effective exchange rate IS

i ‘ : », ¥
constructed in a way that an increase in RER denotes a real appreciation of the currency. Thus,

it is expected that the coefficient £, will be negative.
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We include the natural logarithm of potential output (RGDP), which is a trend of real domestic
GDP, as a proxy for supply capacity. This variable is expected to capture the effects of
increased supply capacity (partly) due to FDI flows. An increase in real GDP is expected to
boost business activities in the country and consequently increase the propensity to export

goods. Thus the coefficient of RGDP is expected to be positive.

The coefficient of /D] variable takgs\intp cehsideration jthe| extent to which foreign direct
investment contributes to increased potential gutput and consequently increases in exports.
Thus, the coefficient of FDI is expected,to be positive (i.e. ). Likewise, the terms of trade

variable is expected to exert a positive influence on.real exports

3.5 Data Sources and Definifion

3.5.1 Data Sources

Yearly data frequency on trade flows spanning ffom-1970 to 2007 atefutilized in the present
analysis, hence providing a total.of 38 observations. The.datargathered were gleaned from
IMF’s Direction of Trade Statisties (DOTS) (various,issucs), [nternational Financial Statistics

(IFS) and Bank of Ghana Statistical Bulletin.

_—
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3.5.2 Variable Definitions
e Exports

Exports of goods and services represent the value of all goods and other market services
provided to the rest of the world. They include the value of merchandise, freight, insurance,
transport, travel, royalties, license fees, and other services, such as communication,
construction, financial, information, business, personal, and government services. They
exclude labor and property income (formerly called factor .s_ﬁrvi(:e:?.)' as well as transfer
payments. All the variables are expre§sed ih demesti¢ curréncy and converted into logarithm
from prior to estimation. Since variables in the neminal terms conceal price effects therefore it
was analyzed in real terms. In order to,convert nominal variable into the correspondence

variable in real terms, current values were deflated by the GDP deflator (2000 prices).

e Imports
Imports of goods and services represent the value of all. geods and other market services
received from the rest of the world. They include the value of merchandise, freight, insurance,
transport, travel, royaliies, license fees, and other services, sueh as communication,
construction, financial, imformatien, business, personal,.and-sgovernment services. They
exclude labor and property income ‘(formerly, called” factor services) as well as transfer
payments. In order to convert nominal variable into the correspondence variable in real terms,

current values were deflated by GDP deflator (2000 prices).
: — ,_____,_——--——"'_"
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e Real Exchange Rate

Real effective exchange rate is the nominal effective exchange rate (a measure of the value of a

currency against a weighted average of several foreign currencies) divided by a price deflator

or index of costs.

e Real Gross Domestic Product
GDP at purchaser's prices is the sum of ‘gross value added by all resident producers in the
economy plus any product taxes and minus any Subsidies not included in the value of the
products. It is calculated without making deductions for depreciation of fabricated assets or for
depletion and degradation of natural resources..Data.are in constant 2000 U.S. dollars. Dollar
figures for GDP are converied from domestic currencies using 2000 official exchange rates.
For a few countries where the official exehange rate does not reflect.the rate effectively applied

to actual foreign exchange transactions, analternative conversionfactor is used.

e Real Foreign Direet Investment
Foreign direct investment (net)-shows. the net change in foreign investment in the reporting
country. Foreign direct investment is-defined: as investment.that is made to acquire a lasting
management interest (usually of 10 percent of voting stock) in an enterprise operating in a

country other than that of the investor (defined according to residency), the investor's purpose
. : '____..-—'-'_'_'____

I

being an effective voice in the management of the enterprise. It is the sum of equity capital,

__——_-_-_ I = . .
reinvestment of earnings, other long-term capital, and short-term capital as shown In the

balance of payments. This series shows net inflows in the reporting economy. Data are in
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constant U.S. dollars.

e Terms of Trade

The terms of trade index shows the natiK Nntjpg.ﬁrce index divided by the
imports price index, with 2000 equaling 10 |
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CHAPTER FOUR

EMPIRICAL RESULTS, ANALYSIS AND INTERPRETATION

4.1 Introduction

This chapter presents analyses and discusses the empirical results of the model outlined in the
preceding chapter. Unit root, Cﬂiﬁlﬁgrﬂﬁgﬂ apdpGranger~caysality tests as well as trends in

exports and imports in Ghana are all taptured ¥ this<Chapier.

4.2 Results of Unit Root Test

In other to examine the sustainability of trade deficit in Ghana, the stationarity or otherwise of
the variables that enters the export function speeified in section 3.2 of chapter three are
determined. The stationarity test is based on the ADF test for unit root. The results of the unit
root tests are presented in Table 4.1. The tests for stationarity are conducted using the log
levels and the first differences of the variables in the export equation. The ADF test involves
testing the null hypﬂt’héﬁs;, of non-stationarity-ef the variables agﬁfusi:{hé alternative hypothesis

of stationarity.

The results of the unit root tests are presented in Table 4.1 below. The results indicate that the

i

e

- /""-‘_-———_-—d_ # . . . P
log level of exports is non stationary according to the ADF test, implying the non-rejection of
__the aull-hypothesis of non-stationarity. Likewise all the other variables are non-stationary at

their levels but become stationary at their first differences. This means they have a single unit
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root. The combined results from the entire test suggest that all the variables are /(1) in the

levels but /(0) in their first differences.

Table 4.1: Results of the Unit Root Tests

Panel A: Level

Variable Augmented Dickey—Fuller

Constant _ CD nstant

No Trend Trend

Data Period: 1970-2007

InREXP 0.798719 —2.33179
InRIMP ~0.472946 = 1.95146
InRGDP 1:64452. ~1163627
InRER “1.04091 —1.69874
TOT 0.531275 —3.38989*%
FDI 0.946226 —0.61808

Panel B: First Difference

Variable Augmented Dickey=Fuller

Constant Constant

No Trend Trend

Data Peried: 1970-2007 ——

AInREXP 3.945446%** 4.197717**
e
AInRIMP 4.557458* 4.657325**
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AlnRGDP —2.78237* =3.5696%*

AlnRER —2.83012%* —3.47109%*
ATOT —3.07313 %% —3.50293*%*
AFDI —4 57613 %** —4.48142%**

The null hypothesis is that the series is non-stationary. The rejection of the null

hypothesis for ADF test is based on the MacKinnon critical values. ,** and ***

indicate the rejection of the null hypothesis] of nansstationary at 5% and 1%

significance level, respectively

-4.3 Cointegration Test (Bounds Test Results)

In the first step of the ARDL analysis. we test for the presence of long-run relationship in
equation (3.3) using equation (3.4). As'We use annual data. the maxXimum number of lags in the
model was set equal to 1. The results of this bound test procedure for cointegration analysis

between exports and imports are presented in Table 4.2.
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Table 4.2: F-Statistics for Cointegration Relationship

Critical Value Bounds of the F-Statistic: in_ten:ept and no trend (Case II)

K=1 10% Ceritical Level 5% Critical Level 1% Critical Level
1(0) (1) 1(0) I(1) 1(0) I(1)
3.247 3.773 3.990 4.590 754 6.483
Calculated F-Statistic:
Fy(X/M) = 3.8589* P MX) = 6.5151%%*

K is the number of regressors.

The calculated F- statistic reported in Table-4.2 is 3.8589 and is greater than the upper bound
" critical value of 3.773 at the 10 percent level, if export is-the dependent variable. Thus the null
hypothesis of no cointegration is rejected and ‘there is a long run ceintegration relationship
amongst the variables. On the other hand,. where dmport is® therdependent variable, the
calculated F-statistic reported is 6.5151 which is-higher than the upper critical bound value of
6.483 at the 1 percent level,implying the rejection of the null hypothesis of no cointegration.
All in all, there exists a long run relationship between exports and.imports, which provides a
weak form of sustainability of trade-deficit-in.Ghana. An.important advantage of the bounds-
testing approach to cointegration is that it reveals exactly which variable should be the
dependent variable in the proposed model. The results suggest that there is only a long run
relationship between expnrtsm;t_s when both imports and exports are the dependent
variahle. Therefore, there is the need to test for causality to ascertain which of the variables

should be the dependent or otherwise. This information (i.e. Granger causality) is captured in

section 4.6 in this chapter.
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However, this is only a necessary condition for testing for sustainability of trade deficit. The

sufficient condition is that the slope coefficient of imports be equal to unity. To establish this,

we apply ARDL cointegration method to estimate the long run parameters from equation 3.4

and 3.5.

4.4 Results of the Long Run Relationship between Exports and Imports

The normalized long-run relationship betwWeeh poktd and ifaports presented in Table 4.3 is
based on the conceptual framework in equatioh 39, e 10115 ruh results indicate that the
import coefficient is less than one and statistically significant at 1% level of significance. On
the converse, the export coefficient is more than one and is also statistically significant at 1%

level of significance.

Table 4.3: Estimated Long-Run Cointegrating Results (1970-2007)

ARDL(1,0) selected based on SIC Dependent Variable: InREXP
Regressor Coefficient Standard Error T-Ratio P-Value
Constant 2.0254 0.033256- 26.8506¥%%  0.000
InRIMP 0.89294 0.69452 2.9163%%* 0.006

Note: *** denotes the rejection of the null hypothesis at 1% significance level.
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Table 4.4: Estimated Long-Run Cointegrating Results (1970-2007)

ARDL(1,1) selected based on SIC Dependent Variable: InRIMP
Regressor CoefTicient Standard Error T-Ratio P-Value
Constant -2.2145 1.4139 -1.5663 0.127
InREXP 1.1191 068409 16.3588%** 0.000

Note: *** denotes the rejection of the nul! hypatbesi

b

s 8t 1% che level.

As specified above, the existence of a cointegrationsrelationship between imports and exports
is not enough to state clearly that the trade deficit is sustainable. The slope coefficients
_obtained from the equations should also be aqm.[m W}? 1Pu1 forth clearly that the trade
deficit is sustainable. The results-of the Waid tests gi-"el--givenlwh_iph have been done to examine

s

the slope coefficients obtained from the equations (3.2) and (3.3) is‘éqg‘égm' | or not.

Table 4.5: Results of the Wald Tests aI’Re;ﬂficﬁon lmposgd gn__l?;r’nmzters

Coefficient Equa.imil: T\dfﬂypot?uesl: | r’ stam : P-Value
0.89294 X = f(M,) Hyid, =1 24799 0.140
1.1191 M, =f(X) H,:8 =1 5.1691** 0.023

** denotes msignificancq,level.—-’_’

_-_-__-.'_

It is found that, in the case where export is the dependent variable; the null hypothesis cannot

be rejected, implying that the coefficient on imports is equal to unity. On the converse, where
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import is the dependent variable; the results reveal that the null hypothesis can be rejected at

5% level of significance, implying that the coefficient on exports is not equal to unity.

Taken together, the results imply that, with cointegration relationship between exports and
imports and the coefficient on imports equal to unity, there is evidence that both the necessary
and sufficient conditions (strong form) for Ghana:s integ-temporal budget éﬂnstraint to hold are
satisfied. The result is broadly consistentiwith theMinding ofNarayan and Narayan (2004).

They found cointegration relationship for Fiji using annual data.

‘4.5 Results of the Short Run Vector Error Correction Model

Once the long-run cointegrating model has been estimated. the third step-is to model the short-
run dynamic parameters within the' ARDL framework. The results of the short run dynamic
equation of the relationship between exports and imports are presented in Table 4.6. It must be

emphasized that, these results are based on the case where export is the dependent variable

since both conditions underlying sustainability were satisfied,

From the table, it can be inferred that the coefficient on imports assumed the same sign as the

long run coefficient and statistically significant at the 1 percent level. The error correction term
_ — i s
( ECM,_, ) measures the speed of adjustment to restore equilibrium in the dynamic model in the

e — ;
case of a shock to the system.
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Table 4.6: Estimates of the Short-Run Error Correction Representation

ARDI(1,0) selected based on SBC Dependent variable: Aln REXP
Regressor Coefficient Standard Error  T-Ratio P-values
Constant 1.4402 0.56282 2.5589** 0.015
Aln RIMP 0.63495 0.066465 9.55317"% 0.000
ECM =0 71107 —0.078351 9.0755%*#* 0.000

ECM=InREXP - 0.89294* [nRIMP — 2.0254*C |

Model Criteria/Goodness of Fit

R* 0.97910 R’ 0.97780
‘S.E. of Regression 0.13741 F-stat. F(-2,32) 749.6669* **
Akaike Info. Criterion 18.3726 Schwarz-BayesianCriterion 16.0395
DW-statistic 1.5204 Residual Sum of Squares 0.60422

The error correction coefficient has the expected negative coefficient and is highly significant,
thus reinforcing the finding of long run equilibrium between exports and imports. The size of
the error correction term (-0.71) indicates that-about 71 percent of the deviation from

equilibrium is corrected every year in the event of a shock to the system. Thus the speed of

adjustment to equilibrium is relatively high.
T [} "..--______,___——-

4.6-Model | Diagnustics and Parameter Stability

Apart from the statistical significance of the long and short run import parameter, the estimated
model seem to be robust to various departures from standard regression assumptions in terms
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of residual correlation, misspecification of functional form. non-normality and

heteroscedasticity of residuals. This information is presented in Table 4.7 below.

Table 4.7: Model Diagnostic Checking

Diagnostics Test Statistic P-Value
ol 31) 1.7796 0.192
Camdy 1.9002 0.168
7. (1) 0.075684 0.783
el 0.8660_ 0.648
i) 1.2816 0.258

2 X kesrs X vom @NA ¥ -are Lagrange multiplier statistics for test-of sefial correlation,
functional form misspecification, non-normal errors and heteroscedasticity, respectively. These
statistics are distributed as Chi-square values with degree of freedom in parentheses. Values in

parentheses [ ] are probability values.

A test of parameter stability was alse-coniducted for the estimated-model. The methodology
used to test for stability of the parameter is the cumulative sum (CUSUM) and cumulative sum
of squares (CUSUMQ) proposed by Brown et al (1975). If the plot of the CUSUM and
CUSUMQ sample 'péth moves outside the critical region, and in this case at 5 percent
significant level; the null hypothesis of stability over time of the intercept and slope parameters

is rejected (assuming the model is correctly specified). The plots of the CUSUM and CUSUMQ

are presented in Figures 4.2 and 4.3._respectively.
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Fig 4.1% Plot of Cumulative Sum of Recursive Residuals
20 T

10

15
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The straight lines represent eritical bounds at 5% significance level

The plot of the CUSUM indicates that the null-hypothesis of parameter stability can be rejected
at the 5 percent level of significance, implying that the estimated results obtained earlier are
not stable over time. From the figure 4.2, the plot cuts the 5% critical bound during the 1990-
1996 period. Thus, policy shifis-occurred at times when. the country had adopted the Structural
Adjustment Programme (SA4P) which might have affected the parameter within the estimation
period. However, the plot of the CUSUMO wdicates thaty-the'null hypothesis of parameter

stability cannot be rejected at the 5% level of significance, implying that, the estimated results

obtained are indeegi stable over time.
— _’.‘--_—__-_-_ —
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Fig 4.2: Plot of Cumulative Sum of Squares of Recursive Residuals
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The straight lines represent critical bounds at 5% significance level

4.7 Granger Causality Test

The existence of a cointegration relationship among exports and impeorts suggests that there
must be Granger causality in at least one direction; but it does not indicate the direction of
temporal causality between the variables. Hence the justification for a bivariate Granger
causality tests to be conducted t0-find out the. direetion of causality,and possible feedback
amongst the variables. Table 4.8 shows sumimary results of‘Variable pairs for which the null

hypothesis of Granger non-causality (M.1X) is rejected:--Based on the results presented in Table

4.8 below from the Granger causality tests, there is strong support for the notion that changes
in the lagged vatues of imports-catse changes in exports growth in the current year. In other
words, the past values of imports can help predict more accurately the current values of export

growth in Ghana. However, no causality could be found from the lagged values of export !

growth to the current values of import growth. That is, the null hypothesis that import does not

) ¢
- - laﬁ“%u qeast V!




Granger cause growth in exports is rejected at the 5% significance level indicating a

unidirectional causality from imports to exports and not the other way round.

Table 4.8: Summary Results from Granger Causality Tests

Null Hypothesis Direction of F-statistic  P-Value Inference

Causality

MJX (M does not

Granger Cause X) M—X 4.60230%5" =g/0396 Reject Hp

XJM (M does not

Granger Cause X) XM 0.06225 0.8046 Do not

reject Ho

** denotes rejection of null-hypothesistat 5% significance levels respectively. —

implies direction of causality. Number of Observation =38

4.8 Results of the Multiple Regressions

In the preceding chapter, it was specified-that apart=from imports, other factors have the
potential of affecting the exports of a country. Stated differently, the relationship between

exports and imports outlined atwm.uon simplistic on the assumption that other factors

affecting exports have been held constant. Hence the export model specified so far would be

e
suffering from omitted variable bias, because some important explanatory variables have not

been accounted for in the determination of the nation’s exports.
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As indicated in Table 4.1, all the variables of interest are integrated of order one, suggesting
that we can apply the ARDL to our model since there is an absence of possible higher order
integrated variables. Hence at the first step, the existence of cointegration amongst the

variables was conducted using the bound testing procedure. The results are indicated in Table

4.9.

Table 4.9: Bounds Tests for the Existence of €ointegration

== =

Critical Value Bounds of the F-Statistic: intércept and hodrend{ Case 1)

k=5 1% Critical Level

1(0) I(1)

2.448 3418

Calculated F-Statistic:

Fx(XIM,RGDP,TOT,FDI, RER) 3.7580%#+

Notes: ***denotes statistical significance at the 1% leyel. 1S the number of regressors.

The results suggest that, there-gxists a-gointegrating relationship among the variables.
Specifically, the F-statistic of 3.7580 exceeds-the upper criticat Value of 3.418. Thus, the null

hypothesis of no cointegration can be rejected at the 1% level of significance.

S _,.-""__——.___
4.9 Results of the Long Run ARDL Model of Export in Ghana

e —
Since real export and its determinants are cointegrated, the long-run parameters of the ARDL

model are estimated and the results presented in the Table 4.10. The long-run ARDL model
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was estimated based on the Schwarz Bayesian Information Criterion (SBC) using a lag of one

given the annual nature and relatively short sample properties of the data.

Table 4.10: Estimated Long-Run Coefficients using the ARDL Approach

ARDL(0.0,1,0,1,0) selected based on SBC Dependent variable: InREXP
Regressor Coefficient Standard Error T-Ratio P-values
Constant 8.1973 6.3542 1.2004 (1..2(]?
InRIMP 0.61792 0.12244 S0465%** 1 (0.000
ror —0.1284E 0.1639E-9 —7.8344***  0.0008

InRGDP 0.026992 0.38841 0.069493 0.945
FDI 0.3517E-9 0.1420E-9 2.4758** 0.019
InRER -0.61792 0.021935 =7l 35 0.053

Note: *** ** * denote signiﬂcan'ce at 1%, 5% and 10% respectively

As shown in Table 4.10 above, mosi.of the estimated ‘coefficients have their expected
theoretical or hypothesized signs with the exception of the terns of trade vatiable. although not
all are statistically significant.~Speeifically, the results confifmethat-the exchange rate
appreciation has the potential of reducing our-exportsias indicated by the negative coefficient

of the real exchange rate variable. This means that in the long-run a 1% appreciation of the

cedi reduces mﬂgﬁ;ﬁbns by G.E’Zj@_,____,__
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The results also suggest that an increase in foreign direct investment also invariably increases

the exports of the country. The variable is also statistically significant at the 5% level

suggesting the importance of foreign direct investment on the Ghanaian economy,

The short run dynamic results are also presented in Table 4.11 below. The results corroborate
most of the results from the long-run in terms of statistical significance and a prior signs. The
coefficient of the real imports in the dynamig expert equation isspesitive and significant at 1%

level of significance. This is consistent with the'result'of thedong-stin export equation.

The coefficient of the real GDP in the dynamie export equation is positive and statistically
insignificant. The result is perverse in the sense that real GDP exerts a positive impact on real
exports albeit statistically ‘insignificant. Nencthelessyitis expected that, growth in real GDP
will increase the propensity to export. The result is consistent with the result of the long-run

export equation.
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Table 4.11: Estimated Short-Run Coefficients using the ARDL Approach

ARDL(0,0,1,0,1,0) selected based on SBC Dependent variable: InREXP

Regressor Coefficient  Standard Error T-Ratio P-values

Constant 8.1973 6.3542 1.2901 0.207

AInRIMP 0.61792 0.12244 5.0465***  0.000 |
ATOT —0.7943 0.1496E-9 5.3099***  0.0009 l
AInRGDP 0.026992 0.38841 0.069493 0.945 .l
AFDI 0.3517E-9 0.1420E-9 247 FR#* 0.019
AlInRER —0.20991 0.066399 3. 1614*** 0.004

ECM,., —(0.48984 0.10441 - 4.6914***  0.000

Note: *** ** * denote significance at 1% and 10% respectively

ECM = InREXP — 0.61792*InRIMP._+ 0.1284E-8*TOF. + 0.026992*InRGDP/+ 0.3517E-

9*FDI + 0.3517E-9 — 8.1973*C

Model Criteria/Goodness of Fit

R* 0.96736 R 0.95948
S.E. of Regression 010032 F-stat. F(7, 29) /12277662 [0.000]
Akaike Info. Criterion 29.0824 Schwarz Bayesian'Criterion 22.6388
DW-statistic 2.1854 Residual Sum-of Squares 0.29188
Diagnostics = e Test Statistic
5786 [0.453]
Fjum(l‘! 28 ‘ U
;(1 (1) 0.7491 10.387]
Auro
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% 2D 0.9805 [0.322]
(2 1.5466 [0.461]

2 (D) 1.2056 [0.272]

2 2 2 2 e e :
X s> X resets X nom and y°..  are Lagrange multiplier statistics for test of serial

correlation, functional form misspecification, non-normal errors and heteroskedasticity,
respectively. These statistics are distributéd 4s Ghi-squiare dlues With degree of freedom in

parentheses. Values in parentheses [ ] are probability Valugs.

From the value of the R’ and Adjusted R’ shows that about 97% of the independent variables
are explained by the dependent variable. The model diagnostic.test below shows that it has a
good fit and robust. Apart from the. statistieal significance of the parameters, the estimated
model seem to be robust to various departures from standard regression assumptions in terms
of residual correlation, misspecification ~ of functional  form, . non-normality and
heteroscedasticity of residuals. This information is presented in Table4.11. The results indicate
that, the model does not suffer from autocorrelation, heteroscedasticitys. and the residuals are

normally distributed. Finally. the meodel-is correctly specified aecording to the Ramsey Reset

test.
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CHAPTER FIVE

SUMMARY OF FINDINGS, POLICY IMPLICATIONS, RECOMMENDATIONS AND

CONCLUSION

5.1 Summary of Major Findings

The study revealed a cointegration relationship! betwegn experts and imports and between
exports and the other explanatory variables.

Furthermore, the long run cointegration results showed that import coefficient had the expected
positive sign and statistically significant. The® Wald’s restriction test conducted on the
coefficient suggested that the import coefficient was no-different from one. In other words, the

import coefficient is unityy thus conficming the sustainability of Ghana’s trade-deficit in the

long run.

Moreover, the short run error correctionamodel also revealed intriguing results. The coefficient
of the error correction factor indicated that the speed of adjustment to long fun equilibrium in

the event of a shock is relatively-high: [{'was also found that, the parameiers were stable using

the CUSUMO test but were not when we used:the CUSUMtest.

GDP exerts a positive impact on real exports albeit statistically insignificant. Nonetheless, it is
e ..-—""-'-__—-__._
expected that, growth in real GDP will increase the propensity to export.

The results also suggest that an increase in foreign direct investment also invariably increases

the exports of the country.
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5.2 Recommendation, Policy Implications and Conclusion

The empirical results obtained provide essential information for policy formulation and
implementation. Empirical findings obtained in the long run showed cointegration relationship
for trade flows. In other words, we found strong evidence that Ghana's trade deficit is
sustainable over the long run. Hence, there is no danger that the current deficit will explode.
Indeed, the strong form of sustainability condition was found, suggesting that Ghana's trade

with the rest of the world is on the sustainablefathin governing trade flows -PETT'nrmancc.

In this paper, we estimate the impact of FDI inflows&GDP,TOT, Real exchange rate on export
performance in Ghana. Foreign direct investment can contribute to higher exports by
increasing supply capacity and/or through FIDI-specific cffects as multinational enterprises may
have better knowledge about foreign-markets; superior technology,dower production costs, and
better ties to the supply chain of the parent firm than do loedl firms. It is important to
distinguish between these types of effects, since the supply-increasing cffects may arise as a
consequence of domestic investment asswell, making an FDI promoting pelicy reluctant in the

absence of FDI-specific impaet.

We find that, during 1996-2004, FDI inflGws sontributéd to-higher supply capacity in the
countries, leading to more exports. Our results have important implications for policymakers

and other less development economies.
— ’i__,.--'-'_'-——__._
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First, our results support the notion that the MNE has important advantage over local firms that

it brings to the host economy. Hence, policymakers need to support FDI inflows by designing

appropriate polices and reforms.

The results from the above analysis show that there is cointegration between exports and

imports. Cointegration between imports and exports tell us about the state of the economy is

working properly.

This implies that sustained external balances are the outcome of distinct markets, or ‘good
policy’. However, given the current global environment, the external balance is determined not
only by trade balance, but also by the balance in the services and payments sector. This is more

relevant to countries like:Ghana, where services exporis and private remittances are very

significant part of the current account

We recommend that specific attention.should be given to the textiles/garments, wood and
wood processing, food and foed processing and packaging wdustries for support in accessing
the EDIF for rehabilitation and*ret@eling=The government must-also-supports industries with
export potential to overcome any supply-based difficulty by‘accessing EDIF and rationalise the

tariff regime in a bid to improve their export competitiveness.

An important issue that we did not study in this paper is the impact of FDI inflows on import

behavior. If the FDI is a substitute for imports of goods or services, it should further improve
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the balance of trade of the host country by reducing imports. We believe that this is an

important research agenda that we plan to tackle in the near future.

5.3 Conclusion

The aim of this study was to apply recent developments in time series econometrics to
investigate whether exports and imports are cointegrated and that trade deficit in Ghana tends
to be sustainable or not and further look at oW best (3hana ¢af impr@ve on its trade balance
and possible enter into surplus. The bounds testing approach to cointegration developed by
Pesaran et al (2001) within an unrestricted error correetionimodel was used to investigate the
above issue. The bounds testing approach has:a number of advantages over the widely used
Johansen and Juselius (1988, 1990) approach in investigating whether exports and imports
are cointegrated. Foremostiamong these, the bounds-testing approach provides robust results
in small sample sizes and does not'tequire'a priori knowledge of the integation properties of

the variables. Furthermore, Pesaran et al (2001) show that with the ARDL framework, the

ARDL-based estimates of the long-run'eeefficients are super consistentin small sample sizes.

The finding of cointegration between “exports' andEimports-is an indication of “weak’
sustainability of trade deficits. Empirical evidence supporting a ‘strong’ form of sustainability
is when there is evidénce of cointegration between exports and imports and the coefficient on
the import variable is unity. The results for Ghana indicate that the long-run coefficient is

unityméults suggest that for every ced: acquired by imports, exports increase by around

0.89 pesewas.
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APPENDIX A

FULL RESULTS OF THE ARDL ESTIMATION

Autoregressive Distributed Lag Estimates

ARDL (1, 0) selected based on Schwarz Bayesian Criterion

o ok ok o ke sle o ok o ol e sk o ok e ok sl ke sje ok ol ok ke ok ok ke e sk ok ok sk sl e 2k o ok e sk e ok ol ok ol e sl e o ok e ok sk sk ok ok sle sk ke sk sle sk ol o e ske e e ofe ok e s ke ok
Dependent variable is LNX

| 35 observations used for estimation from 1971 to 2005

ok 3k ok ok o 3k ok ok ok ok 3k ok s ok ok ok sk 3k ok ok 3k 3k ok 3k 3 ok 3 ok ok ok ok sk e sk ke ok ke o ok o ok ke ohe kel ok R ok ke ok ke ok sk ok ke ok ok ok ok ok sk ok ok ke ok ok ok ok ok ok ke ok

Regressor Coefficient Standard Error T-Ratio [Prob]
LNX (-1) 0.28893 0.078351 3.6876 [0.001]
LNM 0.63495 0.066465 9.5531./0.000]
C 1.4402 0.56282 2.5589.{0.015]

o ok 2 ok o ok o o o ok o ok a8 ok ok ko e o o ok ok ok ok o ok o e o ke o e okl oK oK ok ok sk ok ok ok ok sl sl ol R ol ol sl ok AR ak ok ke ok ok ok Rk ek koo

R-Squared 0.97910 R-Bar-Squared 0.97780

S.E. of Regression 0.13741 F-stat. ~F (2332) 749:6669].000]

Mean of Dependent Variable 20.6905 SD of Dependént Viariable  0.92218

Residual Sum of Squares 0.60422 Equation Leg-likelihood 21.3726

Akaike Info. Criterion 18.3726 Schwarz Bayesian Criterion  16.0395

D W-statistic — 15204 Durbin's h-statistic ~ 1.6011[0.109]
Tt e—————a
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Diagnostic Tests

A A A AL R R R Rl R T Lttt s
* Test Statistics LM Version F Version

LA i S i S S Rt R L R R R e e e e e
* A: Serial Correlation CHSQ (1) = 1.9002[0.168] F(1,31)= 1.7796 [0.192]

* B: Functional Form CHSQ (1) = 0.075684[.783] F(1,31)=0.067180 [0.797]

* C:Normality ~ CHSQ (2) = 0.3660[.KN US;EIFME'
* D: Heteroscedasticity CHSQ (1)= 1.2816[.258] (1,33)= 1.2543[0.271]

oo oo oo oo ool ol ool o ook o ok o ok ook ok ok oo o ok ook ook ook ok ok o
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A: Lagrange multiplier test of residual serial correlatior
B: Ramsey’s RESET test using the square

C: Based on a test of skewness anc

——
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APPENDIX B

SUMMARY STATISTICS

Variable Obs Mean Std. Dev. Min Max
Lnx 36 20.68755 0.9090818 18.65912 22.08255
Lnm 36 2091454  1.03526 18.54507 22.61187

64

yrt value index (2000=100) Import value index Terms of trade index (2000=100)|Foreign
(2000=100) investment, net
Il (BoP, current [
. 0843978 18.96929512 1555589683 67.800,000
|
; 5657323 2268870449 112.6841475 30,600,000
}1023475 21,60419785 117.1544758 [1,500.000
I 7280616 18:63493615 164.06 L7704 14.400.000
6290737 24.56915154 158.9916824 14,270,000
; 2496242 23.72452291 172.0791713 70.869.955
5833671 . 21.37486871 145.3030526 -18.260.970
6904125 — 1670708186 190.7516915 19.217.479
17175163 — 17.36507736 175.4772006 0.696.237
7123195 25.99190262 175.9132283 22.800.000
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113.3322104
124.4279999
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