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This research examines the impact of import substitution policy on the trade balance and exchange rate
in Ghana by employing the macroeconomic variables — inflation rate and interest rate. For a robustness
check, the policy is analyzed using the augmented trade balance and magnitude of import substitution
approaches. The study utilizes quarterly data from 1990Q1 to 2021Q1 and applies the Johansen
cointegration test and vector error correction model to estimate the dynamics of the policy impact. The
results show that the import substitution policy boosts the capacity of domestic production and
improves the trade balance. Also, the study reveals that both the augmented trade balance and
magnitude of import substitution and international reserves have a symmetric negative impact on the
exchange rate at a statistically significant level of 1%, ceteris paribus. This implies that the
implementation of the import substitution policy would ensure the appreciation or stabilization of the
domestic currency value in Ghana without depleting the international reserves in the long-run.
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INTRODUCTION

Historically, between 1992 and 2017, Ghana suffered
from a trade deficit. The trade balance in Ghana started
improving in 2007 when Tullow Oil and Kosmos Energy
discovered oil in commercial quantities in the Western
region. As of 2017, Ghana has been observing a trade
surplus (See Figure Al in the Appendix for illustration).
However, the problem still holds that the exportation has
merely been primary commodities while the importation
level has been increasing endangering the survival of
infant domestic industries (Banson et al., 2015). This has
been a major factor in the Ghana Cedis’ depreciation
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since the importers demand more of the United States
dollar (USD) for trading (Bhattarai and Armah, 2013).
Hence, the government has to intervene with policies to
support the industries. Government intervention ensures
measures are adequately enforced to promote the growth
and development of localized industries (Steel, 1972;
Todaro, 1994; Adelman and Yeldan, 2000; Jackson and
Jabbie, 2021).

In a response to difficulties in exchange rates, trade
imbalances and economic growth, many developing
countries adopted a policy that intends to substitute
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imported goods with domestically produced goods (Steel,
1972). This policy is termed an import substitution policy.
However, it failed after it was regarded by the political
leaders as a political weapon and not a coherent
economic policy that seeks the development of the
industrial sector (Mendes et al., 2014). Earlier researchers
have employed tariffs, quotas, embargoes, and import
licensing as instruments for import substitution strategies
(Yilmazkuday, 2003). These instruments are more for
protectionist policies, prone to retaliation from other
countries and negatively affect welfare (United States
International Trade Commission, 2011). There is still a
debate about whether the adoption of an import
substitution policy is best for developing countries
(Jackson and Jabbie, 2021). However, the least has been
said about how import substitution policy through the
instruments of macroeconomic variables — inflation and
interest rates could be used to stabilize the exchange
rate in Sub-Saharan Africa by boosting local industrial
production. The authors, therefore, seek to fill the
research gap in the macroeconomic concept of the import
substitution strategy.

The first objective of this study is to examine the impact
of the import substitution policy on the exchange rate and
trade balance in Ghana. The second goal is that the
authors attempt to propose a policy direction by
recommending the appropriate import substitution
instrument to ameliorate the devastating impact of
imports on the Ghanaian economy.

That is, the research contributes to investigating how
the government could intervene in domestic production
through the use of macroeconomic variables — inflation
and interest rate as policy instruments. The authors
employ inflation rate and interest rate due to their
significant impacts on production in most African
economies including Ghana. Theories suggest a negative
relationship between production and inflation level and
interest rate (Adebiyi and Babatope-Obasa, 2004).
Therefore, the study seeks to ascertain if the government
could use them as policy tools to boost producers'
capacity in Ghana.

Ghana is chosen as the domestic country for this
research because the country practices an inflation-
targeting flexible exchange rate regime. Trend analysis
shows that Ghana’s exchange rates are explosively
higher which implies that the Ghana Cedis have been
depreciating (See Figure Al in the Appendix for
illustration). This makes it more suitable to examine the
policy implication of import substitution. The study
employs the Vector Error Correction (VEC) models as the
estimation strategies since they are relevant in analyzing
the dynamics among the variables. The study performs a
robustness check of the import substitution strategy in
two approaches. In the first approach, the impact of the
import substitution strategy was analyzed using the trade
balance (augmented trade balance) and the second
approach applies the magnitude of the import
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substitution.

The research questions include: How does the import
substitution policy impact the exchange rate, trade
balance and international reserves in Ghana? What are
the dynamics of impact on the import substitution,
exchange rate and international reserves? Are interest
rates and inflation levels significant instruments in
achieving the import substitution policy in Ghana? Our
empirical findings suggest that the augmented trade
balance and magnitude of import substitution and
international reserves have a symmetric negative impact
on the exchange rate, ceteris paribus. This implies that
the implementation of the import substitution policy would
cause the domestic currency in Ghana to appreciate.

THEORETICAL FRAMEWORK AND LITERATURE
REVIEW

Exchange rate, trade balance and international
reserves

Understanding the link between exchange rate, trade
balance and international reserves enhances policy
makers in devising international finance and trade policies
(Hacker and Hatemi, 2003; Yol and Baharumshah, 2005).
The trade balance as represented in Equation (1)
stipulates the difference between the monetary value of
total export and import. Trade balance responds to the
exchange rate shock via either the price or quantity
(Hacker and Hatemi, 2003; Krugman and Obstfeld,
20009).

th, = ex, —im; Q)

where in log formtb, is the trade balance, ex; and
im, total export and import respectively.

The price and quantity components of the trade balance
react differently over time when the exchange rate
changes.

Whereas the price of tradable goods responds quickly
to exchange rate shock at a higher magnitude in the
short-run, the quantity of good dominates in the long-run
and causes a reversal of the trade balance. For instance,
other things being equal, when a country’s exchange rate
increases (depreciation of the local currency) the price of
domestic export becomes cheaper for foreigners on the
international market and vice versa. On the contrary, the
increase in the exchange rate causes the price of
importation to be expensive for the domestic country and
vice versa. Hence, the price effect in reaction to
exchange rate increment in the short-run leads to a
positive trade balance.

In the long-run, the reduction in the importation such as
intermediate goods adversely affects domestic production
which makes the quantity of domestic export to fall.
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Hence, the long-run adjustment of the quantity impact
causes a reversal in the trade balance. The exchange
rate and trade balance link get complex when the J-curve
effect is considered. The J-curve points out that price
elasticities for import and export demand expectedly
adjust over time. It is assumed that import and export
demand elasticity initially falls and gets higher over time
when the exchange rate rises. This leads to a negative
trade balance in the initial stage and with time turns to a
positive trade balance (Hacker and Hatemi, 2004,
Feenstra and Robert, 2014).

One strategy in international trading according to
Prebisch (1962) is that when a country lacks the required
USD to pay for its pertinent imports, it imports goods that
are payable in the currencies received in the export
payments.

However, in the case when the export payment is
insufficient to offset important imports the central bank
uses the international reserves as a provision. Hence, a
positive trade balance that results from a reduction in
total imports leads to an increase in international
reserves.

Existing studies have demonstrated that the excessive
imports carried out in developing countries, particularly in
Africa pose a threat to the fluctuations in the exchange
rate of many countries. For instance, Sekkat and
Varoudakis (2000) found significant responsiveness of
Sub-Saharan Africa (SSA)-manufactured exports to real
exchange rate-induced incentives. Again, they reveal that
exchange rate mismanagement in SSA has reduced
exporters' incentives to increasingly penetrate the foreign
markets. Meniago and Eita (2017) have contributed that
there is a positive relationship between imports and
exchange rate changes in SSA. However, the degree of
responsiveness seems to be extremely low. Exchange
rate volatility is also proven to have a significant impact
on trade in SSA (Baum and Caglayan, 2006; Senadza
and Diaba, 2017).

Igue and Ogunleye (2014) engaged the vector error
correction methodology to examine the long-run
relationship that exists between trade balance and real
exchange rate, Gross Domestic Product (GDP) and world
income in Nigeria. The finding lends support to the
Marshall-Lerner Condition implying that depreciation of
the exchange rate has a positive effect on the trade
balance in the long-run. However, Oluyemi and Isaac
(2017) revealed contrary results. They found that the
exchange rate is not affected by the activities of imports
and exports in Nigeria.

In Ghana, Bhattarai and Armah (2013) applied the
cointegration analysis to find a stable long-run
relationship between imports, exports and the real
exchange rate. The elasticity of imports and exports in
the short-run turn causes the devaluation of the Ghana
Cedi. Okyere and Jilu (2020) used a similar approach to
examine the impact of export and import on the economic
growth of Ghana using data from 1998 to 2018. The

study found that there is no significant relationship
between imports in international trade and Ghana's GDP
growth. However, exports have a significant causal
relationship with Ghana’s GDP growth. This analysis is
supported by Kwame and Omane-Adjepong (2017) who
applied the J-Curve to examine the effect of real
exchange rate movements on Ghana's external trade
performance. They found that there exists inelastic
responses of export and import demand to real exchange
rate changes. There exhibited a steady long-run
relationship between real exchange rate changes and
trade balance. Additionally, the study found an
asymmetric impact of real exchange rates on the trade
balance.

An investigation of the determinants of Ghana’s trade
balance shows a negative relationship with domestic
prices. It further suggests that the depreciation of the
Ghana Cedi does not improve the trade balance (Akoto
and Sakyi, 2019).

This suggests that the bank of Ghana should manage
to reduce inflation which would support local producers to
increase production (Antwi et al., 2020; Obuobi et al.,
2020). Having discussed how the changes in the
exchange rate affect trade balance, it is worth revealing
that a change in a country’s export and import could also
affect its exchange rate.

Import substitution strategy

From the 1950s to the 1970s most development
economists incorporated the strategy of substituting
imported goods with domestically produced goods which
buttresses developing countries to reinforce growth
(Edwards, 1993). This is known as the import substitution
strategy. According to Bruton (1998), import substitution
could support a developing economy that suffers from
price distortions, under-utilization capacity, frequent
inflation and balance of payment problems to minimize
these challenges. Usually, the import substitution strategy
is government intervention in domestic production via
policy instruments (Yilmazkuday, 2003).

In this research, it was assumed that export is
equivalent to domestic production. Export is then
formulated as a function of macroeconomic variables —
inflation rate and interest rate. That's, we investigate how
the interest rate and inflation level could be used as
policy tools to boost the capacity of domestic production.
These two macroeconomic variables are regarded as
determinants of export (Ahmad, 1976; Yilmazkuday,
2003) in a linear regression below:

ex; = Bo + Biinfi + Bplint, + u, (2

where ex, lint and inf are export, lag interest rate and
inflation at time t respectively. All the variables are in the
log form except the interest rate. Equation (2) is termed



augmented export and it gives the basis of the import
substitution strategy. The implication is that central banks
respond to a higher relative price thus inflation by
increasing interest rates and vice versa. The higher
interest rate in turn leads to a higher cost of capital or
borrowing, which adversely affects domestic production
and export (Taylor, 1993; Agyapong, 2021). Moreover,
Williamson and Williamson (1983) states that higher
import prices generate overall inflation which reduces the
trade balance. Equation (2) indicates that there is a
negative relationship between export and interest rates
and inflation. We now extract the augmented trade
balance as our first approach to measure the impact of
the import substitution policy as in Equation (3):

augth, = augex; — im; 3)

where augtb, is the augmented trade balance, augex; is
augmented export at time t.

Following the proposed methodology by Chenery
(1960), we further measure import substitution policy
by comparing the import coefficient in the period when
there is no policy augmentation on domestic production
and the period when the domestic production is
augmented with the interest rate and inflation level. The
import coefficient is explained to be the relative import to
total supply at a period. It could also be said to be the
proportion of the total supply that is imported into the
domestic market (Chenery, 1960). In developing
economies, the relative of imports to total supply is so
high that import substitution could serve as an optimal
channel to increase domestic production (Ahmad, 1976).
To examine the impact of the interest rate and inflation
level being used as policy instruments, we subtract the
relative import to the augmented total supply from the
relative import to the realized total supply (thus, total
supply without augmentation). This is represented in
Equation (4) below:

im? img

dimCOt = ? - Z;,_ug (4)

where dimco, is the difference in import coefficient, im
is realized total import. z? and z/"Y are realized total
supply and augmented total supply respectively. t
denotes time. z? is (ex, + im;) whereas z;"?is (augex, +

.0 .0
imy). l;”—t,f and ~mig represent realized import coefficient
t

and augmented import coefficient respectively. The
import substitution is observed in Equation (4) at a given
time when dimco, is positive. That is, the positive
increase in dimco, which explains that import substitution
occurs when there is a fall in the relative imports to the
augmented total supply emanating from the policy
instruments' impact on the export (domestic production).
To a certain extent, the ratio of imports to the
augmented total supply falls since the instrumental
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policies revamp the domestic production capacity to
substitute the imported goods to meet the internal
demand. This strategy creates a resilient economy that
generates increasing welfare (Bruton, 1998). It was
further examined that the policy intensity was by
measuring the magnitude of import substitution in an
absolute term as shown in Equation (5) and this becomes
our second approach.

mis, = (dimco,)z"? (5)

where mis; represents the
substitution at time t.

magnitude of import

The economic impact of the import substitution strategy
on developing economies is such that, it enhances
domestic production of consumption goods thereby
reducing the importation of final goods. The reduction in
the level of importation ceteris paribus leads to a trade
balance surplus. Moreover, suppose the government
controls the importation of intermediate goods used in
producing final goods in the local economy. The
reduction in the importation of final goods limits pressure
on demand for foreign currency such as the USD, and
this leads to an appreciation of the value of the domestic
currency (a fall in the currency exchange rate).

The import substitution policy has been recommended
in several studies. Nurhalig and Masih (2016) and
Babatunde et al. (2019) have discussed import
substitution as a strategy the government could adopt in
achieving economic growth in developing countries.
Adewale (2017) examines the relationship between
import substitution industrialization (ISI) and economic
growth in the group of BRICS (Brazil, Russia, India,
China and South Africa). The study revealed that ISI
policy catalyzes the industrialization process in the short-
run. Specifically, the cointegration tests show evidence of
a long-run relationship between real growth and
indicators of import substitution.

With the import substitution and exchange rate
movement, Moreira et al. (2017) conducted research on
Latin America and the Caribbean and found a significant
relationship between domestic currency depreciation and
a reduction in import penetration. This suggests that the
import substitution strategy is recommended when the
local currency keeps depreciating. This study extends the
literature and explores policy directions that incorporate
macroeconomic variables for import substitution through
the research hypotheses below.

Hypothesis 1 (Hy): Interest rate and inflation rate are
significant instruments for import substitution
strategy

From hypothesis 1, the inflation level and interest rate are
estimated to have a negative relationship with domestic
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production (export) (Adebiyi and Babatope-Obasa, 2004).
Therefore, if the Government intervene or the central
bank manage the inflation level and interest rate to an
appropriate level it would increase local production to
meet the internal demand for goods. This is expected to
reduce the level of importation of consumer goods which
ensures an improvement in the country’s trade balance
and drives an import substitution strategy.

Hypothesis 2 (Hy): Import substitution policy has a
significant negative impact on the exchange rate

In this Hypothesis 2 an increase in the country’s total
supply was expected to result from an upsurge in
domestic production (export) which is improved by the
macroeconomic variables — inflation level and interest
rate. This domestic production improvement reduces the
level of importation and demand for foreign currencies for
international trading. Hence, this hypothesis test that an
increase in the augmented trade balance and the
magnitude of import substitution lead to a fall in the
country’s exchange rates.

Hypothesis 3 (H3): Import substitution boosts the
central bank’s international reserves

Having explained that advancement of the import
substitution leads to a reduction in the level of importation
in a country. It implies that the central banks would not be
compelled to use the international reserves as a provision
to pay for imported goods (Prebisch, 1962). In this vein,
the hypothesis test that the import substitution policy
amplifies the central bank’s international reserves.

Empirical framework
Data description

Quarterly data which span from the period 1990Q1 to
2021Q1 in Ghana were used. This gives a total
observation of 125. The variable data used in this study
include the exchange rate (Ghana Cedis (GHS) per the
United States dollar (USD); exports and imports quoted in
USD; international reserves which represent the central
bank’s International Reserves and Liquidity, Reserves,
Official Reserve Assets, Special Drawing Rights (SDRs)
and USD. For the availability of data, the 3-months
Treasury bill rate is used as Ghana'’s interest rate. The
inflation level is computed from the Consumer Price
Index (CPI) as the 4-quarter difference of the CPI thus
In(CPl) — In(CPly,). All the variable data are extracted
from the Thomson Reuters DataStream except the
international reserves which are sourced from the IMF’s
International Financial Statistics (IFS).

METHODOLOGY
Vector Error Correction Model (VECM)

The Vector Error Correction Model (VECM) is employed in this
study. The VECM is a multivariate dynamic model that entrenches a
cointegrating equation. It is important when the variables used to
conduct the research are integrated in order 1 (I (1)) thus if the
variables are stationary at the first difference and exhibit a linearly
independent cointegrating relationship. The cointegration test is
such that if the residuals of the linear regression of the system
variables are stationary (I (0)) then the variables are cointegrated.
The cointegration term of VECM is economically imperative in
investigating the long-run relationship between the exchange rate,
trade balance, import substitution and international reserves. Since
the research uses three system variables, identifying the rank of
cointegration for the VECM is important, hence Johansen (1988)
and Johansen and Juselius (1992) cointegration and VECM
approaches are applied.

Their methodology makes it flexible to determine the cointegration
rank for the VECM. The Vector Error Correction Model is
represented in Equation (6) below:

AY, = CD+ NY,_y + DAY,y + -+ T, jAY, , +u, (6)

where AY; is the first difference of Y, which in this study include;
exchange rate, trade balance, augmented trade balance, the
magnitude of import substitution and international reserves. II is the
coefficient matrix of the cointegrating relationships. I; is the
coefficient matrix of AY,_,. The coefficient matrix has up to p — 1
which implies that the system variables are shortened by one lag
since VECM takes the difference of the variables. C is the
coefficient matrix of a vector of deterministic term d,. u, ~ N (0,Z) is
an error term that is assumed to be normally distributed with zero
mean and a variance-covariance matrix X.

[1Y;_, is the first lag of the error correction terms (ECT) which
represents long-term relationships among non-stationary level
variables and has to be stationary for u, to be white noise. II is
decomposed into af'where «a is a matrix that measures the load or
speed at which the system variables adjust to the deviations from
the long-run equilibrium; whereas, g according to the Johansen
normalization restriction contains the cointegration or equilibrium
matrix that ensures that the system variables converge with the
long-run equilibrium state. In this study, the restriction is on the
exchange rate variable. The signs of the coefficients of the
independent variables are reversed in interpreting the Johansen
normalization restriction.

Johansen proposes two distinct likelihood ratio tests for the
reduced rank of the II matrix, which include the trace test and
maximum eigenvalue test. These two tests are represented in the
respective Equations (7) and (8) below:

]trace =-T Z?=T+1 ln(l - iz) (7)

Jmax = —Tln(1 - j-1'+1) (8)

where 1; denotes the it" largest canonical correlation and T is the
sample size. The null hypothesis of the trace test is that there are at
most r (< r) cointegrating vectors against the alternative hypothesis
of n (= r + 1) cointegrating vectors.

Simply put, the null hypothesis of no cointegration is rejected if
the trace statistic is greater than the critical value. The null
hypothesis of the maximum eigenvalue test also states that there
are r cointegrating vectors against the alternative hypothesis of r +1
cointegrating vectors. In this research, only the results of the trace
test are provided.



Table 1. Summary statistics.
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) ] ADF Test
Variable Obs. Mean Std. Dev Min Max - -
Level First Diff.

Exchange rate 125 -0.3624 1.5269 -3.4689 1.7510 -3.0010**  -6.2570***
Export 125 6.8128 0.9567 5.5388 8.4345 -0.3700  -14.4230***
import 125  7.1470 0.8232 48287 8.4641 -1.6390  -12.3560***
Trade balance 125 -0.3342 0.4170 -1.0444 0.9007 -3.3660** -14.2460%**
Inflation rate 125 0.1658 0.1003 -0.0026 0.5316 -2.1030 -5.7000%**
Interest rate 125 23.0382 9.8450 9.3800 46.0000 -1.4720 -6.0730%**
International reserves 125 2.7008 24399 -3.7400 6.1400 -3.7650*** -15.4460%***
Augmented export 125 6.8128 0.5853 5.1983 7.6536 -1.4240 -5.3680***
Augmented trade balance 125 -0.3342 0.6874 -1.6443 1.8220 -2.2970 -9.6720%**
Magnitude of import substitution 125  0.0049 0.3854 -0.6396 0.8130 -1.4440 -9.3640%**

51

* ok kkk gre statistically significant at 10%, 5% and 1% respectively. The ADF test for unit root is performed with the

assumption that the variables follow a constant term.
Source: Authors

Table 2. Linear autocorrelation.

Er ex im th lint ir augex augtb mis
er 1.0000
ex 0.8738 1.0000
im 0.8926  0.9009 1.0000
Tb 0.2428 0.5158 0.0929 1.0000
Inf -0.5235 -0.5443 -0.4892 -0.2831 1.0000
lint -0.4854 -0.5715 -0.5436 -0.2380 0.6676 1.0000
ir 0.4203 0.5842 0.4578 0.4366 -0.2574 -0.1930 1.0000
augex 0.5491 0.6119 0.5683 0.2819 -0.8896 -0.9340 0.2419 1.0000
augtb -0.6013 -0.5578 -0.7135 0.1288 -0.1717 -0.1443 -0.3422 0.1710 1.0000
mis -0.6678 -0.7811 -0.6843 -0.4412 -0.0133 -0.0147 -0.5544 0.0554 0.8326 1.0000

the exchange rate, ex: export, im: import, th: trade balance, inf: inflation rate, lint: lag interest rate, ir: international
reserves, augex: augmented export, augtb: augmented trade balance, mis: magnitude of import substitution.

Source: Authors

EMPIRICAL RESULTS
Summary statistics

Table 1 reports the mean, standard deviation, minimum,
maximum and unit root test for all the variables in the
study. The interest rate has the highest mean of 23.0382
whereas the exchange rate has the lowest mean of -
0.3624. The most dispersed variable is the interest rate
(9.8450) and the least dispersed variable is the inflation
rate (0.1003). Moreover, the variable with the highest
maximum value is the interest rate of 46.0000 and the
variable with the least value is the inflation rate of 0.5316.
Finally, the variable with the highest minimum value is the
interest rate of 9.3800 and the variable with the lowest

minimum value is international reserves of -3.7400.

The Augmented Dickey-Fuller (ADF) test for unit root
with a specification of a constant term shows that only the
exchange rate, trade balance and international reserves
are stationary at the level. It is observed that all the
variables are stationary at the first difference.

The linear correlation results presented in Table 2 show
that the inflation rate (-0.5443) and interest rate (-0.5715)
negatively correlate with export. More so, the inflation
rate and interest have a negative effect with augment
trade balance, the magnitude of import substitution and
international reserve. We also observe the augmented
trade balance (-0.6013) and magnitude of import
substitution (-0.6678) negatively correlate with the
exchange rate.
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Table 3. Optimal lag for exchange rate, trade balance and international reserves.

1 2 3 4 5 6 7 8 9
AlC -8.2145 -8.4455 -8.3592 -8.2649 -8.1367 0.0003 -7.9825 -7.9341 -7.8289
HQ -8.0989 -8.2431 -8.0701 -7.8891 -7.6742 -7.5042 -7.3465 -7.2114 -7.0194
SC -7.9297 -7.9470 -7.6470 -7.3391 -6.9973 -6.7004 -6.4158 -6.1537 -5.8349
FPE 0.0003  0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 0.0004 0.0000

* denotes the selected optimal lag.
Source: Authors

Table 4. Johansen cointegration test for exchange rate, trade balance and international reserves.

Maximum rank Parms LL Eigenvalue Trace statistic 5% critical value
0 9 -33.0807 26.4234 24.3100
1 14 -24.8612 0.1251 9.9843" 12.5300
2 17 -20.6344 0.0664 1.5308 3.8400
3 18 -19.8690

* denotes the cointegration rank.
Source: Authors

Table 5. Johansen normalization imposed restriction for exchange
rate, trade balance and international reserves.

Coefficient Std. Error Prob. Value
er 1
th 7.5024 3.7489 0.0480
ir -2.2423 0.6393 0.0000
constant 10.0474

er, tb, ir represents exchange rate, trade balance and international

reserve respectively.
Source: Authors

Exchange trade balance and international

reserves

rate,

Optimal lag for exchange rate, trade balance and
international reserves

The information criteria used in selecting the lag order
include Akaike Information Criterion (AIC(n)), Hannan-
Quinn Information Criterion (HQ(n)), Schwarz Information
Criterion (SC(n)) which is the same as Bayesian
Information Criterion (BIC(n)) and Final Prediction Error
(FPE(n)). From Table 3, all the information criteria
provide the same optimal lag length of 2 for estimating
the model.

Johansen cointegration test for exchange rate, trade
balance and international reserves

To show if there is an existence of a long-run relationship
between the exchange rate, trade balance and
international reserves, a cointegration test was conducted

for the study using the Johansen cointegration test with
no constant. The trace statistic results in Table 4 show
that there is a maximum cointegration rank of 1 in the
system variables. This implies that at most one equation
is cointegrated.

Johansen normalization imposed restriction for
exchange rate, trade balance and international
reserves

The Johansen normalization results in Table 5 illustrate
that in the long-run trade balance has a negative (-
7.5024%) impact on Ghana’s exchange rate which is
significant at a 5% level.

That is, a trade surplus would cause the Ghana Cedis
to appreciate (a fall in the exchange rate) in the long-run.
Whereas international reserves have a positive (2.2423%)
impact on Ghana’s exchange rate and it is 1% significant.
This means that trade balance and international reserves
are statistically significant in estimating the long-run
dynamics in the exchange rate.
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Ghana Exchange Rate Shock to International Reserves

004 008
1 1

0.02
1

o1l

Ghana Exchange Rate
0.00
Trade Balance

-0.02
-0.02 0.00
|

-0.04

-0.04
1
i
-0.08
!

-0.1
|

International Reserves
0.0

-02
|

95 % Bootstrap CI, 100 runs

International Reserves Shock to Ghana Exchange Rate

95 % Bootstrap CI, 100 runs

95 % Bootstrap CI, 100 runs

Trade Balance Shock fo International Reserves

International Reserves Shock to Trade Balance

8 g
o

0.15
1

0.04
1
0.10
1

Trade Balance
0.05
|

0.00

Ghana Exchange Rate

06
1

International Reserves
02
L

-0.02
0.00

=0.05

-0.04

0.0

95 % Bootstrap CI, 100 runs

95 % Bootstrap CI, 100 runs

95 % Bootstrap CI, 100 runs

Figure 1. Impulse response function for exchange rate, trade balance and international reserves.

Source: Authors

All things being equal, the two variables have proven
to have an asymmetric impact on Ghana's exchange
rate.

Impulse response function for exchange rate, trade
balance and international reserves

In macroeconomics, it is imperative to illustrate the
dynamic response of variables to shocks from other
variables. This is relevant for policy implications.

From Figure 1, the exchange rate negatively responds
to a change in the trade balance and observes a
persistent fall over time. Contrary to the trade balance
shock, an exchange rate shock causes Ghana’s trade
balance to initially jump and then persistently fall in the
second quarter to equilibrium. This result is consistent
with the price and quantity effect explained under the
theoretical framework (Hacker and Hatemi, 2003; Krugman

and Obstfeld, 2009). The international reserves respond
to the exchange rate shock in Ghana by falling
temporarily and then spiking after the second quarter.
There is a persistent rise in Ghana’s exchange rate when
a shock sets into the international reserves.

Examining the international reserves shock to trade
balance, there is an increase in trade surplus and it
quickly falls between the second and third quarter within
the positive margin then persistently rise above the
equilibrium. Moreover, the international reserves respond
to the trade balance impulse by initially falling until the
second quarter and then gradually rising in the long-run.

Exchange rate, augmented trade balance and

international reserves

This presents the results of the first approach in
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Table 6. Augmented export regression results.

ex Coefficient Newey-West Std. Err  t-Statistic  Prob. Value
constant 8.1177 0.1584 51.2600 0.0000
inf -2.8008 0.7638 -5.4100 0.0000
lint -0.0365 0.0067 -3.6700 0.0000
Number of Observations: 125

F(2, 122): 60.73

Prob > F: 0.0000

ex, inf and lint represent export, inflation and interest rates.

Source: Authors

Table 7. Optimal Lag for Exchange Rate, Augmented Trade Balance and International Reserves.

1 2 3 4 5 6 7 8 9
AIC -8.0605 -8.3409 -8.3420* -8.3057 -8.1731 -8.0965 -7.9199 -7.9199 -7.8283
HQ -7.9449 -8.1386 -8.0529 -7.9299 -7.7105 -7.5472 -7.3803 -7.1972 -7.0189
SC -7.7756 -7.8424 -7.6299 -7.3799 -7.0336 -6.7434 -6.4496 -6.1396 -5.8343
FPE 0.0003  0.0002  0.0002 0.0002 0.0003 0.0003 0.0003 0.0003 0.0004

*denotes the selected optimal lag.
Source: Authors

examining the impact of the import substitution policy.

Augmented export

The realized export level was regressed on the import
substitution policy drivers which are inflation and interest
rates.

The estimated (augmented) export provides a basis for
examining how the import substitution strategy could be
achieved via the macroeconomic variables. In ensuring
that the regression provides robust results, the Newey-
West Standard Errors is applied. Although the variables
used in the regression are integrated order one (I (1)), it
could still run a valid regression because they are
cointegrated (Appendix Table Al). The existence of
cointegration between the variables ensures that the
nonstationarity is explained and the residuals become
stationary. The results in Table 6 show that both interest
rate (-0.0365%) and inflation (-2.8008%) have a
significant negative impact on export at a 1% significance
level. This implies that a fall in inflation and interest rates
would cause the export to increase and vice versa. These
results support that inflation and interest rates are good
instruments for import substitution.

Optimal lag for exchange rate, augmented trade
balance and international reserves

Table 7 reports an optimal lag length of 3 for these

system variables based on the AIC information criteria.

Johansen cointegration test for exchange rate,
augmented trade balance and international reserves

The Johansen cointegration test with trace statistics
under a constant trend is carried out for the exchange
rate; augmented trade balance and international reserves
and the results are presented in Table 8. The results
display that there exists a maximum cointegration rank of
1.

restriction for
trade balance and

Johansen normalization imposed
exchange rate, augmented
international reserves

The long-run dynamics which is more relevant for policy
analysis is reported in Table 9. The Johansen
normalization results provide evidence that the import
substitution strategy could achieve the target of
stabilizing the exchange rate or appreciating the domestic
currency in the long-run. This is parallel to the long-run
negative impact of the augmented trade balance on the
exchange rate. Specifically, Table 9 depicts that a
percentage increase in the augmented trade balance
would cause a 5.2633% decrease in the exchange rate at
a 1% significant level. Similarly, a percentage increase in
international reserves would cause the exchange rate to
decrease by 0.7990% in the long-run at a 5% significant
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Table 8. Johansen Cointegration Test for Exchange rate, Augmented Trade Balance and

International Reserves.

Maximum rank Parms LL Eigenvalue Trace statistic 5% critical value
0 21 -18.3040 29.9791 29.6800
1 26 -8.9726 0.1419 11.3163" 15.4100
2 29 -5.0258 0.0627 3.4227 3.7600
3 30 -3.3145 0.0277

*denotes the cointegration rank.
Source: Authors

Table 9. Johansen Normalization Imposed Restriction for
Exchange rate, Augmented Trade Balance and International

Reserves.
Coefficient
er 1.0000
augtb 5.2633
ir 0.7990
constant -0.8173

Std. Error Prob. Value
1.0970 0.0000
0.3223 0.0130

er, augtb, ir represents exchange rate, augmented trade balance

and international reserve.
Source: Authors

level. This shows that both augmented trade balance and
international reserves have a symmetric impact on
Ghana’s exchange rate.

Impulse response function for exchange rate,
augmented trade balance and international reserves

From Figure 2 a shock in augmented trade balance
causes negative changes in the exchange rate but rises
in the tenth quarter and then stabilizes from the thirteenth
guarter. Contrary to the augmented trade balance shock,
an exchange rate shock causes Ghana's augmented
trade balance to initially fall then rise from the sixth
guarter and remain negative. The early fall of the
augmented trade balance corresponds to the initial stage
of the J-curve effect (Hacker and Hatemi, 2004; Feenstra
and Robert, 2014). However, it remains negative in the
long-run. The international reserves respond to exchange
rate shock by falling temporarily and then spiking after
the second quarter. There is initial stability in Ghana'’s
exchange rate and then rises from the fourth quarter and
stayed persistently stable from the tenth quarter when a
shock sets into the international reserves. Examining the
international reserves shock to the augmented trade
balance, the augmented trade balance responds
negatively and falls throughout. Moreover, international
reserves respond to the trade balance shocks by initially
falling until the second quarter then gradually rising and
then falling through in the long-run.

Exchange rate, magnitude of import substitution and
international reserves

This part provides results on the second approach of
examining the impact of the import substitution policy.

Import coefficients

The import coefficients as illustrated in Equation (4) are
demonstrated in Figure 3 to give a clear picture or trend
of the import substitution strategy. From Figure 3, the
import substitution strategy is observed when the realized
import coefficient curve (the black curve) outweighs the
augmented import coefficient curve (the red curve) and
vice versa. This demonstrates the impact of the interest
rate and inflation level being used as policy instruments.
Here, the trend of the import substitution policy that
results from the interest rate and inflation is well captured
by the magnitude of import substitution (Equation (5)).
Largely, the research shows that an import substitution
policy is observed when the magnitude of the import
curve (the blue curve) is above zero or steady-state.
Figure 3 depicts that the import substitution policy is
observed from 1990 to 1995. However, the policy is not
practiced between 1995 and 1997 but it spikes after 1997
and then falls in 2000. The import substitution is
consistently observed from 2001 to 2007 and started
falling due to the global financial crises. From 2011 to
2021 import substitution has not been observed in
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Figure 2. Impulse response function for exchange rate, augmented trade balance and international reserves.
Source: Authors
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Table 10. Optimal Lag for Exchange Rate, Magnitude of Import substitution and International Reserves.

1 2 3 4 5 6 7 8 9
AIC 95122 -9.7476 -9.6849 -9.6436 -9.5287 -9.4710 -9.4124 -9.3150 -9.2741
HQ -9.3965 -9.5452 -9.3959 -9.2678 -9.2678 -8.9217 -8.9217 -8.5923 -8.4646
SC -9.2273 -9.2491 -8.9728 -8.7178 -8.3893 -8.1179 -7.8457 -7.5347 -7.2801
FPE -7.3953 5.8464 0.0001 6.5026 7.3119 7.7749 8.2856 9.1935 9.6602

*denotes the selected optimal lag.
Source: Authors

Table 11. Johansen cointegration test for exchange rate, magnitude of import substitution and

international reserves.

Maximum rank  Parms LL Eigenvalue Trace statistic 5% critical value
0 9 72.4839 26.3317 24.3100
1 14 81.0498 0.1300 9.1999" 12.5300
2 17 85.2656 0.0663 0.7683 3.8400
3 18 85.6498 0.0062

* denotes the cointegration rank.
Source: Authors

Table 12. Johansen normalization imposed restriction for exchange
rate, magnitude of import substitution and international reserves.

Coefficient
er 1
mis 11.2673
ir 1.7619
constant -5.4796

Std. Error Prob. value
4.0100 0.0000
3.8400 0.0000

er, mis, ir represents exchange rate, magnitude of import substitution

and international reserve.
Source: Authors

Ghana.

Optimal lag for exchange rate, magnitude of import
substitution and international reserves

The AIC(n) information criteria of lag 2 are selected as
the optimal lag length to analyze this part. Details of the
information criteria are provided in Table 10.

Johansen cointegration test for exchange rate,
magnitude of import substitution and international
reserves

The trace statistics of the Johansen cointegration test
with no constant reported in Table 11 show that a
maximum cointegration rank of 1 exists among the

exchange rate, the magnitude of import substitution and
international reserve. This means that at most one
equation shows the existence of a long-run relationship
among the variables.

Johansen normalization imposed restriction for
exchange rate, magnitude of import substitution and
international reserves

The long-run dynamic is demonstrated in Table 12. The
Johansen normalization results confirm that a 1%
increase in the magnitude of import substitution makes
the exchange rate to fall by 11.2673% at a 1% significant
level. This means that in the attempt by the central bank
to stabilize or appreciate the Ghana Cedis an import
substitution policy as explained in this study could be
implemented.
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Unlike the long-run effect of the international reserves
explained in the case when the original trade balance is
applied, the occurrence of the import substitution policy
affects the international reserves to negatively impact
Ghana'’s exchange rate in the long-run.

The results indicate that a 1% rise in international
reserves causes the exchange rate to fall by 1.7619% at
a 1% significant level. This shows that import substitution
policy and international reserves in Ghana have a
symmetric impact (negative impact) on the value of the
Ghana Cedis, ceteris paribus.

Impulse response function for exchange rate,
magnitude of import substitution and international
reserves

From Figure 4, a shock (increase) in the magnitude of
import substitution slightly jumps the exchange rate
above the steady-state and falls back over time. The
policy ensures a long-run stabilization of the exchange
rate. The magnitude of import substitution negatively
responds to the exchange rate shock. It temporarily

declines and begins rising in the fifth quarter beneath the
steady-state. The international reserves respond to
exchange rate shock by falling temporarily to negative
and then spiking after the second quarter above the
steady-state. There is a persistent rise in the exchange
rate below the steady-state when a shock sets into the
international reserves. Also, the magnitude of import
substitution persistently falls below the steady-state at a
larger margin in response to impulse from international
reserves. The function displays a similar effect on the
international reserves when there is a shock in the
magnitude of import substitution.

DISCUSSIONS AND POLICY IMPLICATIONS

The study explores the impact of import substitution
policy on the trade balance, exchange rate and
international reserves by applying the macroeconomics
variables — inflation rate and interest rates as policy
instruments. The relevance of the macroeconomic
variables as policy drivers are demonstrated in the study
as the two variables have a significantly negative impact



on export (domestic production). This corresponds to the
research by Adebiyi and Babatope-Obasa (2004). The
idea of the study is to examine how the policy could boost
domestic production of consumption goods to meet
internal demand thereby reducing the importation of final
goods. For robustness check, the performance of the
import substitution policy is analyzed through the
augmentation of trade balance and magnitude of import
substitution.

The performance of the trade balance in stabilizing the
exchange rate improves when the central bank applies
the inflation rate and interest rate as instruments in
supporting the local industries. The augmented trade
balance stabilizes the performance of the domestic
currency in the long-run significantly better than without
the implementation of the import substitution. Extensively,
the policy changes the long-run impact of the international
reserves on the exchange rate from positive in the case
of trade balance without the policy instruments to
negative when the trade balance is augmented with the
policy instruments.

This implies that the macroeconomic variables -
inflation rate and interest rates employed in this research
to stimulate import substitution in Ghana would work to
stabilize the value of the Ghana Cedi or appreciate it. To
a larger extent, the policy could revive the economy and
set a platform for boosting production, expanding exports
and eventually stabilizing the exchange rate. This would,
moreover, help reduce the persistent call for external
management of the economy such as IMF due to the
devastating impact on the economy caused by the
turbulence in the exchange rate.

The study reveals long-run dynamics that support that
the magnitude of import substitution and international
reserves in Ghana have a symmetric negative impact on
the Ghanaian exchange rate, ceteris paribus.
Furthermore, the study suggests that import substitution
responds to the wave of currency devaluation in Ghana
by stabilizing the value of the domestic currency in the
long-run without depleting the Central Bank’s international
reserves.

From the empirical results and what have discussed so
far, it is established that inflation and interest rates have a
negative correlation with the import substitution policy.
The policy implication is that during inflationary periods,
banks respond by increasing their lending (interest) rates
to offset their cost. Higher interest rates imply higher
capital costs which discourage domestic producers from
taking loans from the banks to expand production (Abor
and Biekpe, 2007).

Also, the inflationary periods make input costs more
expensive for the firm. Hence, for the government to
achieve a stabilized exchange rate economic growth
measures should be considered to ensure that the
inflation rate goes down or does not exceed the target.
Moreover, we recommend that the Central Bank reduce
interest rates to encourage producers to take loan capital
to boost domestic production. In a more specific
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approach, we suggest the Central Bank encourages
commercial banks to charge preferential interest rates on
all loans that intend to support domestic producers
(Adebiyi and Babatope-Obasa, 2004).

In appendage to the interest rates reduction, as
indicated by Adelman and Yeldan (2000), who suggest
that the government expand the domestic supply of funds
to producers through the promotion of the establishment
of more development banks, the creation of financial
intermediaries that would ensure the transfer of finance to
the industries.

CONCLUSION AND RECOMMENDATION

This study examined the impact of import substitution
policy on the trade balance, exchange rate and
international reserves. The macroeconomic variables —
inflation and interest rates were employed as the import
substitution instruments (Ahmad, 1976; Yilmazkuday,
2003). This study contributes to the discussion on the
persistent search for a suitable remedy for the worrying
fluctuations of the country’s currency value. Thus, the
study does not only fill the gap in literature but also
provides sound empirical evidence to inform policy
actions and recommendations. The effect of the import
substitution policy has been demonstrated clearly through
the augmentation of the trade balance and the magnitude
of import substitution.

The study revealed that the augmented trade balance
and magnitude of import substitution and the international
reserves have a symmetric negative impact on the
exchange rate in the long-run. That is, an improvement in
the import substitution would cause a fall in the exchange
rate. Specifically, while the policy contributes to improving
the domestic currency value, the central bank's
international reserves (import cover) also recover.

By and large, the import substitution policy makes the
domestic producers capacitated to expand domestically
produced goods which helps the country to achieve a
stabilized exchange rate and reinforce growth (Ahmad,
1976; Edwards, 1993; Jackson and Jabbie, 2021).
Hence, it was recommend that for the government to
stabilize the exchange rate or appreciate the domestic
currency value, more attention should be directed to
instituting policies that would help boost domestic
production in the import substitution industries. Although
the study has given enough evidence of the impact of the
import substitution policy, getting data on Ghana’s
industrial production index was a challenge. A better
analysis of the policy would be embedded in knowing the
industrial production index. Hence, we suggest this
should be considered in future research on the topic.
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Figure Al. Logarithms of trends of the exchange rate (er), trade balance (tb) and augmented trade balance(augtb).
Source: Authors

Table Al. Johansen cointegration test for export, inflation rate and lag interest rate.

Maximum Rank  Parms LL Eigenvalu Trace statistic 5% critical value
0 12 66.9641 44.2638 29.6800
1 14 79.3453 0.2085 15.5014 15.4100
2 17 87.0934 0.1184 0.0052" 3.7600
3 18 87.0960 0.0000

* denotes the cointegration rank of 2.
Source: Authors
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