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Abstract: This paper attempts an empirical investigation of the impact of exchange rate devaluation on major east African
countries trade balance using the panel co-integration and panel group fully modified least square estimation technique from
1990-2014. Whether exchange rate devaluation improves or worsens trade balance has been at the centre of literature debate
over time with varying empirical evidences for developed and developing nation. The results indicate that there exist a long-
run stationary relationship between trade balance and its determinant- foreign and domestic income, nominal exchange rate as
employed in the study. The research major findings include; nominal exchange rate induces inelastic and significant relation on
trade balance in the long run. From this, the paper concludes that the trade balance deteriorate with increasing depreciation of
exchange rate (as a value effect in east African countries). Again, it found that the coefficient of domestic income is negative
and significant implying that the booming of real domestic income increases the purchasing power of their household to import
more resulting trade deficit in the long run. Moreover the paper found that inelastic coefficient of nominal exchange rate in line
with the theoretical Marshall-Lerner condition i.e. “the demand for import and export is inelastic then devaluation would
further increase the trade deficit” [21]. Therefore based on the empirical findings the researcher recommends that the policy
maker of these countries should take emphasis not to devaluate exchange rate more and selecting countries with higher income

to make import and export elastic and improve trade balance in the long run.
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1. Introduction
1.1. Background of the Study

In an open market economy, trade balance is considered as
one of the major component of GDP. However, the problem
is that this major component may contribute depressingly
into GDP when payments to the rest of the world greater than
receiving from the rest of the world. This prone to deficit in
the trade balance which is commonly faced most of the
developed and developing countries. The exchange rate
considered, as a tool for the regulation of trade balance,
which ultimately affects national income, and welfare of a
nation and hence the size on the effects of changes in
exchange rates is critical information for trade balance and
exchange rate policymakers [8]. It is also emphasized
development in macroeconomic analysis for open economy
that the reaction of the exchange rate fluctuations on the trade

balance is important to understand because of the possibility
to target the trade balance to get the optimal national income
[4].

One of the policy used is currency devaluation under free
exchange rate regime which expected to eliminate persistent
trade balance deficits by decreasing prices of the home
country’s exports abroad and increase the price of imports at
home, inducing export quantity to rise and import quantity to
decrease, thereby influencing the trade balance certainly.
However, the impact of the exchange rates can be different in
the long run compared to the short-run due to the slow
adjustment of the trade quantity to the new exchange rate
level i. e. J-curve theory [4]. This theory depict that after a
real depreciation or devaluation of exchange rate the trade
balance expected to deteriorate first due to increased import
value in terms of domestic currency and sticky prices.
Subsequently, over time, the volume of export will increase
and the volume of import will decrease when adjusting for
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the new exchange rate and the trade balance will then
improved.

Depending on this economic theory and advice from
different research center including international monetary
fund and World Bank, many of developing countries
including sub-Saharan African countries are depreciating
their currency toward trading partner since 1990. However,
there could not seen improvement in trade balance and the
reason why this is so is still unclear. Therefore, this paper
mainly intended to clarify the reason behind currency
depreciation and trade balance deterioration putting emphasis
in major east African countries such as Ethiopia, Kenya,
Tanzania, Uganda, and Rwanda.

1.2. Statements of Problem

Many of Sub-Saharan African countries have been
experiencing trade deficits in their economy. One of the
reasons for such performance is the poor economic
integration and strategies that have adopted by these
countries in their economic reforms and most of these
countries usually depends on certain specific primary
products for their exports and import a lot of the
manufactured goods hence huge trade deficit in their
economy [25]. Ethiopia, Uganda, Tanzania, Rwanda, and
Kenya are not an exception of this group of countries that
have implemented several economic policies with the
purpose of improving trade balance and promote its
economic development.

Besides, studies examined the relationship between
exchange rate devaluation and trade balance in emerging
countries by [13] showed that, there was Cointegration
between real effective exchange rate and export-import of
emerging economies in the long run. He said in his paper that
in total 5 of 22 emerging countries (Bolivia, Cameroon,
Dominica, Gabon and Mexico) have both long term and short
term relationship and concluded with depreciation of
currency improved trade balance for only five countries.
However [2] Studied the impact of currency devaluation on
Nigeria trade balance using the Johansen Cointegration and
variance decomposition methods on data spanned from 1970-
2010 and found an inelastic and significant relation between
trade balance and its Exchange rate in the long run.

In short, even though trade theory assert that devaluation
of currency plays a vital role in improving trade balance of a
country, empirical finding showed misleading result. If the
trade is open, it could hinder the exports in short run but
exports might increase in the long run (in line with theory),
but putting low level of imports may cause a decline in
exports if import goods is an input for production of export
goods (orthogonal idea to theory). Similarly, a low level of
exports may cause a decline in imports due to lack of foreign
exchange. Therefore, in this paper the researcher intension is
to investigate clear idea on the behavior of exchange rate
devaluation and trade balance in selected East African
countries and makes apparent the nonconformity of
relationship in the variable and to show how well worked
devaluation policy in these countries.

1.3. Objectives of the Study

The general objective of this research paper is to scrutinize
the impacts of exchange rate devaluation on trade balance in
major East African countries. More specifically, the study
attempts:

1. To show how well devaluation of currency improve the
trade balance for the countries under study.

2. To examine empirically the joint long run effect of
exchange rate on trade balance in panel of these countries.

1.4. Significance of the Study

Quantifying long run relationship of the trade balance and
exchange rates is important, because if stable long run does
not exist depreciating of exchange rate does not seem to be a
reasonable way of improving countries trade balance
competiveness. Therefore, this study is significant because it
will guide all countries under consideration in their
formulation of monetary and supervisory policies. This paper
may also help researchers or policy makers who are
concerned with the economic situation mainly developing
east African countries.

1.5. Organization of the Paper

The paper is organized in 5 chapters. The first chapter
presents introductory part of the study. The second chapter
deals with the review of theoretical and empirical literature.
The third chapter presents data and methods. The fourth
chapter presents empirical results. The last chapter presents
conclusion and policy implications.

2. Review of Related Literature
2.1. Theoretical Literature Review

The exchange rate affects the competiveness of the
commodities that a country exports. Different theories that
forwarded in this part reflect how a country experiences a
depreciation of exchange rate and its effects on the trade
balance. The concentration of this paper is based on real
exchange rate because much literature used nominal
exchange rate to see the improvements of trade balance. Two
approach were discussed here are elasticity and absorption
approach.

2.1.1. The Elasticity Approach

This approach provides an analysis of what happens to
trade balance when a country devalues its currency and
conditions that must prevail in the foreign exchange market
for a devaluation or depreciation of the currency to improve
the trade balance starting from equilibrium [29]. Under this
assumptions, the condition for a devaluation to improve the
trade balance, which directly contributes to the improvement
of the balance of payments (starting from equilibrium), is
known as the Marshall-Lerner condition. It states that
devaluation will improve the balance of payments on trade
balance if the sum of the foreign price elasticity of demand
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for exports (e, ) and domestic price elasticity of demand for
imports (e, ) exceeds unity, in absolute value, i. e. if:

e, +e,[>1 (1)

Any combination of price elasticity of demand for exports
and imports will improve foreign exchange earnings
provided that they sum to greater than unity. In general, there
is highly held view that this approach made very simplistic
assumption and it is by no means certain that in practice the
elasticity condition are satisfied, or that, by the time they are
satisfied the competitive advantage gained by depreciation
has not been eroded by the induced price rise.

2.1.2. The Absorption Approach

The major purpose of the absorption approach is to
integrate the balance of payments with the functioning of the
total economy in a general equilibrium framework, in which
balance of payments disequilibrium on current account
viewed as the outcome of the difference between decisions to
produce and spend, or to save and invest [11]. Taking the
national income identity:

Y=C+I1+G+X-M 2)
Rearranging as:
TB=Y-A 3)

That is, trade balance is the difference between income and
absorption. Alternatively, since Y — C— G is savings (S),
equation (3) can be rewritten as:

TB=S-1 )

Similarly, the absorption approach can be spelled out using
the leakage -injection  terminology [11].  Thus,
S+T+M=I+X+G and on rearrangement (S-I) + (T-G) =X-M.
Where T is tax and the other variables are as defined above.
Within this framework, devaluation can be evaluated in terms
of whether it raises income (Y) relative to absorption (A), or
saving (S) relative to investment (I). Policy to raises Y is
termed expenditure-switching policies includes tariffs, import
quotas, export subsidies and devaluation. Policies to reduce
A are termed expenditure reducing policies and include
higher taxes, lower government expenditure, higher interest
rates [23-24]. Taking the difference of equation (4), we have:

dTB=dY-dA (5)

Devaluation will have direct effects on income (dY), direct
effects on absorption (dA), and indirect effects on absorption
working through changes in income whose magnitude
depends on marginal propensity to absorb, o (determined by
the propensity to consume and invest) (o dY). Thus, the
change in total absorption dA is given by:

dA= adY+dAd (6)

Substituting (5) in equation (6):

dTB =dY — (o dY +dA)=dY (1-0)—d )

Equation (6) reveals that there are three factors to be
considered in the analysis of the impact of devaluation in
absorption approach. (1) How does devaluation affect income?
(2) What is the value of a, the propensity to absorb, and (3)
how does devaluation affect absorption directly?

Finally, as discussed above the effects of devaluation are
many, often conflicting and indeterminate. It should noted
that equations (6) and (7), which portrays the balance of
payments as the difference between income and expenditure,
or savings and investment, are derived from the national
income identities, and causation must never be inferred from
these identities.

2.2. Empirical Literature Review

Many empirical analyses, both multi-country panel
regressions and econometric models applied to individual
countries conducted to show how exchange rate devaluation
affects the trade balance of developing and developed
countries. For instance, [13] studied the effect of exchange
rates on exports and imports of emerging countries using
panel Cointegration method for the period of 1985-2012. He
showed that, there was co-integration between real effective
exchange rate and export-import of emerging economies in
the long run. In total 5 of 22 emerging countries (Bolivia,
Cameroon, Dominica, Gabon and Mexico) have both long-
term relationship and short term parameters and are
statistically significant and concluded that exchange rate
effects support the theoretically expected results for the
selected emerging countries.

Again [12] investigated the effects of devaluation on the
trade balance in Malawi and South Africa using a vector
error correction model (VECM and generalized impulse
response functions to trace the response of the trade balance
to the shocks in the exchange rate. He found the existence of
a long-run equilibrium positive relationship between trade
balance and the real effective exchange rate indicating that a
real depreciation will improve the trade balance in the long
run for both Malawi and South Africa. Study on the effect of
real exchange rate on India’s bilateral trade balance with her
89 trading partner countries. The study used FMOLS method,
a non-parametric heterogeneous panel Cointegration
technique, for removing the endogeneity problem among
regressors. They found an existence of a long-run
relationship between India’s trade balance and real exchange
rate, and concluded that India’s trade balance would improve
with the real depreciation of exchange rate in the long run but
deteriorate with the rise of India’s real income.

Besides [16] study examined the relationship between the
trade balance and the real exchange rate in two regions of the
western hemisphere: Central America, the Caribbean, and a
bilateral approach between a panel of 12 countries from the
region and each of four industrialized countries; The US,
Britain, France and Japan. After a brief review of the history
of the trade balance and of individual cases of devaluation,
he employed OLS and the Fisher-Johansen Panel



98 Kedir Bekeru Genemo: Effect of Exchange Rate on Trade Balance in Major East African Countries:
Evidence from Panel Cointegration

Cointegration technique, to investigate the existence of a
stable long-term relationship between bilateral currency
depreciations, income levels and the trade balance for the
panel. He found currency devaluations do affect positively
the trade balance.

However, investigation on the effects of exchange rate on
the foreign trade of some selected African countries in a
panel Cointegration approach [3] found that export and
import are inelastic to changes in exchange rate. It follows
that depreciation of currencies in the region may not have the
expected results in view of the composition of our exports. In
the same vein, depreciation would only aggravate imports of
the region. Thus, in light of the findings, a policy of
exchange rate stability, which hinges on extensive
institutional and technological capacity as well as the
maintenance of comprehensive coherent macroeconomic
packages remains a critical factor in ensuring that exchange

rate policy performs its central role as a trade facilitation tool.

In the same way [5] investigated the impact of real
exchange rate depreciation on balance of trade of Pakistan
with her 13 largest trading partners. The study used
disaggregated quarterly data of 1980 to 2003 on a bilateral
basis to avoid the aggregation bias problem. The study
employed two econometric techniques for this rationale, i. e.
bound testing technique and Johansen’s Cointegration
techniques. He found that almost half of the trading partners
including two largest trading partners, i. e. China and UAE
hurt by depreciation of Pakistan’s currency. In addition, he
said Cointegration approach did not provide any significant
long run impact on bilateral trade balance in response to real
exchange rate depreciation, which proves no indication in
favor of J-curve phenomenon in Pakistan.

Besides, study on the relationship between Trade Balance
and Exchange Rate in Ethiopia explores impulse response
VAR and VECM [1]. He concluded that trade balance in
Ethiopia after real depreciation of currency follows J-curve
patter. He said that estimates suggests real depreciation in the
first three years trade balance deteriorates (‘short run’) and
subsequently improves. The forecast error variance
decomposition for each variable reveals the proportion of the
movement in variable due to its own shocks versus the
shocks in other variables. The variance decomposition of
trade balance reveals that changes in its own shock, trade
balance is the predominant source of variation in the
logarithm of trade balance. The result showed own series
shock of trade balance explain most of the forecast error
variance of the series in both based on VAR and VECM.

In the last, [25] studied focusing on the Analysis of the
Main determinants that have an impact on trade balance.
Specifically his study focused on the main cause of Trade
deficit in Tanzania by analyzing the impact of Foreign Direct
Investment, Human Capital Development, Household
Consumption  Expenditure, Government Expenditure
Inflation, Natural Resources Availability, Real Exchange
Rate, and Foreign Income and Trade Linearization exploring
Ordinary Least Square method econometric analysis spanned
1980-2012. It is quite apparent that despite theoretical

literature said that currency devaluation improve trade
balance in the long run, empirical literature showed mixed
results for both developed and developing countries as well
as panel and single country. The literature on the subject
suggests that the trade balance improves with devaluation in
some cases, while quite the opposite holds true in other cases.
It expected that the current study make a substantial
contribution to the debate on this important issue by shedding
some light on the phenomenon in major east African
countries for the last 25 years.

3. Methodology
3.1. Source of Data

Secondary data used in this study. The balanced panel
consists of annual data for imports and exports, real gross
domestic product, and real effective exchange rate, and real
world income for five selected east African countries, namely
Ethiopia, Kenya, Tanzania, Rwanda and Uganda for the
period of 1990-2014 measured in US dollars considered in
this study. The data are gathered and verified from united
nation Statistics database, united nation conference on trade
and development database. In addition, selection of the data
and countries was based on availability of data and on
geographical area respectively.

3.2. Model Specification

In this paper the researcher pooled cross-section and time
series data to study relationships between trade balance and
real effective exchange rate following the convention
adopted by the model from [16] based on Keynesians trade
balance approach. Turning to the following equation:

TB = f(E.Y,Y™) ®)

Where: TB is trade balance and factors that influence trade
balance includes, exchange rate, domestic income and world
income. Among these four time-varying explanatory
variables employed in this analysis, TB which is
(TB)it = (X/M)it measured as the ratio of country i’s exports
to the rest of the world and country i’s import from the rest of
the world. Y, (RGDP country i) Moreover Y, L (RGDP of
USA is used as a proxy for World income). Real effective
exchange rate is the weighted currency of each country to

their trading country. The empirical model for this
specification given as:

TB, = By + BREER, + BY, + B5Y, * +¢, 9

( 0TB >O,0TB<O, B0y
OREER oY oY

Where TB, Y and Y* are as defined earlier in Equation (8).
The f, is a constant term and S, to f; are estimate parameters
in the model and “i” is a cross-section data for countries
referred to, and ¢ is a time series data and ¢;, is an error term.
Even though trade balance is usually measured as the
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difference between total value of exports and total value of
imports, as it had been already discussed in the theoretical
literature, in this study trade balance (TB) is represented by
the ratio of exports to imports. This ratio, or its inverse used
in many empirical investigations of trade balance and
nominal exchange rate relationship as referred in ([5], [14]).
[22], [26])

According to their views, the use of this ratio has the
following advantages.

1. First, it is invariant to units as one measures exports and
imports, in other words, whether they are in real or nominal
terms or in domestic or foreign currencys, it is invariant.

2. Second, the regression equation can be expressed in log
linear form or constant elasticity form, which gives the
Marshall-Lerner  condition exactly rather than as
approximation and the estimated coefficients, is elasticity.

Again to explain the expected sign of estimate, the volume
of exports (imports) to a foreign country (domestic country)
ought to increase as the real income and purchasing power of
the trading partner (domestic economy) rises, and vice versa.
Therefore, we expect 5,< 0 and f; > 0. However, if the rise in
real income is due to an increase in the production of import-
substitute goods, imports may decline as income increases in
which case f, > 0 and f; < 0 showing ambiguous sign effect.
The impact of real effective exchange rate changes on trade
balance is also ambiguous, that is £, could be positive or
negative. If there is a real depreciation or devaluation of the
domestic currency, that is “REER” increase, then the
increased competitiveness in prices for the domestic country
should result in it exporting more and importing less (the
“volume effect”). However, the higher “REER” also
increases the value of each unit of import (the “import value
effect”), which would tend to diminish the trade balance.
Krugman and Obstfeld (2001) argued that in the short run
import value effects prevail, whereas the volume effects
dominate in the long run.

3.3. Estimation Procedure

3.3.1. Panel Unit Rate Test

In order to investigate the possibility of panel
Cointegration, it is first necessary to determine the existence
of unit roots in the data series. For this study the researcher
have chosen the Im, Pesaran and Shin (IPS, hereafter), which
is based on the Dickey-Fuller procedure. IPS proposed a test
for the presence of unit roots in panels that combines
information from the time series dimension with that from
the cross section dimension, such that fewer time
observations are required for the test to have power. IPS
begins by specifying a separate ADF regression for each

T
Zi N1 :(T2N3/2) Zleﬁéiz,t 1

N T
Zovr 1 =TVN| 2

i=1t

P 2A2
Llliei,t 1
=1

cross-section with individual effects and no time trend:

Pi
Ay, =a;+ Py ZlgijAJ’i,z—j t &,
j=1

(10)

Wherei=1Nandt=1T

IPS use separate unit root tests for the N cross-section
units. Their test is based on the Augmented Dickey-fuller
(ADF) statistics averaged across groups. After estimating the
separate ADF regressions, the average of the r-statistics for

p, from the individual ADF regressions, 1 (p;):

_ 1 &
It = NZQT(P;‘B;‘) (11)
i=1

The #-bar is then standardized and it shown that the
standardized #-bar statistic converges to the standard normal
distribution as N and T — 00, [28] Showed that t-bar test has
better performance when N and T are small. One can reject
the null hypothesis as given above when the tpg statistic is
smaller than a critical value from the lower tail of a standard
normal distribution.

3.3.2. Panel Cointegration Tests

The next step is to test for the existence of a long-run
Cointegration among variables using panel Cointegration
tests suggested by [27-28]. The seven panels Cointegration
test applied to estimated residuals from a Cointegration
regression after normalizing the panel statistics with
correction terms. Started by estimated residual from the
hypothesized long-run regression of the following form:

Vi =Q; ¥ Ot + Bxy + Boixgis + oo ¥ BypXa, +e, (12)

fort=1,....)T;i=1,....Nym=1,.... M,
Where: T is the number of observations over time, N
number of cross-sectional units in the panel, and M number

of regressors. In this set up, @

is the member specific
intercept or fixed effects parameter, which varies across

individual cross-sectional units. The same is true of the slope
coefficients and member specific time effects, Sit. [27-28]

proposed the heterogeneous panel and heterogeneous group
mean panel test statistics to test for panel Cointegration. They
define two sets of statistics. The first set of three statistics

Zinr s Zixy, and Z,; is based on pooling the

residuals along the within dimension of the panel. The
statistics are as follows.

N

(13)

i=1 t=1

T

Ly A A
Z L (éi,t A '/11') (14)
s

i=1t



100

Kedir Bekeru Genemo: Effect of Exchange Rate on Trade Balance in Major East African Countries:

Evidence from Panel Cointegration

) RANA 242
UN,TZZLlliei,t—l

I=1T=1

Znr =

Where ¢, is the residual vector of the OLS estimation of
Equation (9) and where the other terms are properly defined
in Pederoni. The second set of statistics is based on pooling
the residuals along the between dimension of the panel. It
allows for a heterogeneous autocorrelation parameter across
members. The statistics are as follows:

pN ! = Z[Z €t 1] Z (Ai,t—lAéi,t

t=1
-1/2

XT: (éi,t—lAéi,t -/@) (17)

=1
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These statistics compute the group mean of the individual
conventional time series statistics. The asymptotic
distribution of each of those five statistics can be expressed
in the following form:

(18)

Where Xy r the corresponding form of the test statistics is,
while # and Vv are the mean and variance of each test
respectively. Under the alternative hypothesis, Panel v
statistics diverges to positive infinity. Therefore, it is a one
sided test were large positive values reject the null of no
Cointegration. The remaining statistics diverge to negative
infinity, which means that large negative values reject the
null.

. v - Ty A
Brv - B= ZQ22iZ(xit'Xi) ZQ{UQ
i=l =1 =l

y =Yi - Qz Qzlex

Y* itis the endogeneity correction which take into account
endogeneities in the regressors JX; associated with any
cointegrating links between X; and Yt; 2] is the serial
correlation correction terms

Q...
'2‘} can be

Q .
Where the covariance matrix o [ 0
21 22i

Q,=Q0+T, +I, the
contemporaneous covariance matrix, and I, is a weighted
sum of autocovariances. Also, QY denotes an appropriate
estimator ofQ? .

decomposed  as where QY is

-1/2

N T R
SN 4ze o0, - )

i=1 t=1

(15)

3.3.3. Panel Fmols Estimation

In this section, the researcher adopted FMOLS introduced
in [27]. This method used due its ability to obtain
asymptotically efficient consistent estimates in panel series,
tackled non-exogeneity (endogeneity) and serial correlation
problems (with possible heterogeneity in the short run
dynamic) and takes care of unobservable. It also allows
consistent and efficient estimation of Cointegration vector
and addresses the problem of non-stationary regressors, as
well as the problem of simultaneity biases. Since the
explanatory variables are Cointegrated with a time trend, and
thus a long-run equilibrium relationship exists among these
variables through the panel unit root test and panel
Cointegration test, we proceed to estimate the Equation (9)
by panel FMOLS for heterogeneous Cointegrated panels. It is
known that OLS estimation yields biased results because the
regressors are endogenously determined in the 7 (1) case. The
starting point OLS as in the following Cointegrated system
for panel data:

— I —
Ve =a;+x, Bre,, Xy =X TE;

i (19)

Where: & =[e,.«,] is the stationary with covariance matrix
Q, . The estimator B will be consistent when the error
process &; =[e;,&;]" satisfies the assumption of Cointegration
between y, and X, .

estimator depends upon nuisance parameters. Following [7],
a semi-parametric correction made to the panel OLS
estimator that eliminates the second order bias caused by the
fact that the regressors are endogenous. [27-28] follows the
same principle in the panel data context, and allows for the
heterogeneity in the short run dynamics and the fixed effects.
FMOLS Pedroni’s estimator is constructed as follow:

| T
2 Z(‘xit

t=1

The limiting distribution of panel OLS

-%)vy + TV, (20)

V= r211 +Qle QZZIQZII(FZZI "‘szz)

4. Results and Discussion
4.1. Countries Profile and Trends of Selected Variables

From the trends depicted in figure 1 A-E of their
respective real exchange rate and trade balance, it can be
seen that for Ethiopia and Kenya starting from 2005 to 2014
exchange rate depreciation leads to deterioration of trade
balance. However, for Tanzania and Rwanda there seems
improvement in trade balance when currency depreciates
more. The worsened trade balance in these countries might
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be due to increased import of goods affected by volatility of  However, the trends do not depict any significant effect of
price of agricultural product, increments of goods imported  exchange rate on trade balance, which can be solved through
for public investments, and logistic difficulties since these = empirical modeling with econometrics.

countries currently opened their eyes to public investments.

A) Ethiopian Trade balance and Real effective exchange rate
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Figure 1. Trends of trade balance with real effective exchange rate in each respective country.

cannot be rejected at various lag lengths assuming there is no
time trend. Again, test for stationarity allowing for a constant
4.2.1. Panel Unit Root Test Result plus time trend found that the null hypothesis of having panel
Table 1, presents the results of the IPS panel unit root test  unit root is not rejected in all series at level form and various
at level and first difference which show that the null  lag lengths. Hence, the results of the IPS confirm that the
hypothesis of a panel unit root in the level of the series  variables are non-stationary at level but integrated order 1.

4.2. Econometric Analysis
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Table 1. Panel Unit Root Test — Im, Pesaran and Shin (IPS).

. Level First order difference
Variable -
Constant + time trend Constant
LREER 0.4760 ( 0.680) -6.268 (0.000) **
LTB -0.848 (0.802) -8.1769 (0.000) *
LY* 2.549 (0.9946) -2.722(0.0032) *
LY 9.41963 (1.00000) -5.53934 (0.000) *

Note: *, indicates rejection of the null hypothesis of a non-stationary at 1%
and 5%, levels of significance.

4.2.2. Panel Cointegration Result

The next step is to test whether the variables are
Cointegrated using [27-28]. Since the variables are found to
be integrated in the same order / (1), we continue with the
panel Cointegration tests proposed. The summary of the
results of Cointegration analyses presented in Table 2.

In constant level, we found that 6 out of 7 statistics reject
null hypothesis of no Cointegration at the 5 percent level of
significance for the adf-statistic and group p—Statistic, while
the group-adf is significant at 1 percent level. With constant
plus trend level, the results indicate that 3 out of 7 statistics
reject the null hypothesis of non-Cointegration at the 1
percent and 5 percent level of significance. It is shown that
independent variables do hold Cointegration in the long run
for a group of major developing East African countries with
respect to TB. However, since all the statistics concluded in
favor of Cointegration, and this, combined with the fact that
according to [27] the panel non-parametric (#-statistic) and

parametric (adf-statistic) statistics are more reliable in
constant, we conclude that there is a long run Cointegration
among our variables in developing major East African
countries.

Table 2. The Pedroni Panel Cointegration Test.

Test Constant Constant + Trend
Panel v-Statistic 1.997483** 0.818157

Panel p-Statistic -1.819876%*  -0.016694

Panel 7-Statistic: (non-parametric)  -4.262605* -1.768787**

Panel #-Statistic (adf): (parametric) -4.253292* -3.276993*

Group p—Statistic -1.017392 0.852210

Group ¢-Statistic: (non-parametric) -4.620437* -1.338638

Group ¢-Statistic (adf): (parametric) -4.608739*  -3.026094*

Note: All statistics are from [27] where the adjusted values can be compared
to the N(0, 1) distribution. The IPS statistics are one-sided tests with a
critical value of -1.64 (k < -1.64 implies rejection of the null), except the v-
statistic that has a critical value of 1.64 (k > 1.64 suggests rejection of the
null) [27]. *, ** indicates rejection of the null hypothesis of no Cointegration
at 1% and 5%, levels of significance.

4.2.3. Fmols Regression Result

The last step consists in the long-run estimation of
Equation (9) where the dependent variable is trade balance,
and the independent variables are Real exchange rate, real
GDP and real world income. The long-run coefficients
estimated using between groups FMOLS panel approach are
displayed in table 3.

Table 3. FMOLS Regression.

Variable Coefficient Std. Error t-Statistic P-Value
LREER -0.218035 0.045458 -4.796415 0.000
LWY 1.138127 0.184295 6.175565 0.000
LY -1.088365 0.065661 -16.57555 0.000
R-squared 0.897554 Mean dependent var 3.709707
Adjusted R-squared 0.891151 S. D. dependent var 0.380648
S. E. of regression 0.125585 Sum squared resid 1.766409
Long-run variance 0.01285

0.012850 is the estimated long-run average variance of e;; conditional on &, obtained from the DOLS residuals. The square root of this variance, 0.1133, is
lower than the “S. E. of the ordinal regression” value of 0.125585, which is based on the ordinary estimator of the residual variance.

As it is seen from table 3 group estimates the coefficient of
regression: the coefficient of Real exchange rate -0.218 is
positive and statistically significant at 1 percent level
inducing an inelastic variation. These imply that devaluation
of major east African country currency would cause trade
balance to deteriorate in the long-run. The inelastic behavior
of exchange rate devaluation resulted is due to the countries
based on oil, machine and other high priced import goods
which increase the value of currency toward dollar (value
effect). This result is in line with ([2], [3], [7)] and other
more researchers empirically. In addition, theoretically in
line with the Marshall-Lerner condition i. e. “the demand for
import and export is inelastic then devaluation would further
increase the deficit” [21].

Again the coefficient of real domestic income (-0.6513) is
negative and significant at 1% level® which imply that,
increase real domestic income of east African countries

increase the volume of imports to east African countries then
deteriorating trade balance. The reason is that the growth in
imports in these countries under investigation clearly reflects
an ever-expanding domestic demand associated with the
country is improving economy. Moreover, the coefficient of
real foreign income 3.152 which is both positive and
significant entailing that “the volume of exports to a trading
partner of major East African countries can increase as the
real income and purchasing power of the trading partner rises
which can improve trade balance in the long run. Although
the coefficient of east African country’s real income is
negative and statistically significant, it is less than the
coefficient of trading partner of east African real income
indicating that the increase in the major trading partner of
east African country’s real income in comparison to that
major east African real income will improve East African
trade balance more.
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5. Conclusion and Recommendation

This study examines the effect of exchange rate on trade
balance in major east African countries using the panel
Cointegration approach. The unit root test (IPS) is used to
confirm the stationarity of all variables before the
Cointegration test can be performed. After confirming that all
variables are non-stationary at level, the panel Cointegration
approach is applied. Using Pedroni’s, the long run
Cointegration test is performed to investigate the existence of
the long run Cointegration among the variables. Results
obtained indicate the presence of the long run relationship
between Trade balance, Real exchange rate, world income
and domestic income for major developing east African
countries. The study used panel group FMOLS introduced by
[27] methods, in order to obtain asymptotically efficient and
consistent estimates in panel series by tackling the problem
of non-exogeneity and serial correlation problems and allows
for greater flexibility in the presence of heterogeneity of the
cointegrating vectors.

The regression result indicate that the coefficient of real
domestic Income is -1.088 and coefficient of real exchange
rate -0.218 is negative and statistically significant at 1 per
cent level respectively for the group of panel (Ethiopia,
Rwanda, Uganda, Tanzania and Kenya). It indicates that “the
trade balance cannot be improved with the increasing real
income of them, as their purchasing power increased, and
depreciation of real exchange rate also deteriorate trade
balance in the long run. In addition, the coefficient of world
income is 1.138 implying that the volume of exports to a
trading partner of major East African countries can increase
as the real income and purchasing power of the trading
partner rises, which can improve trade balance in the long
run.

The coefficient of nominal exchange rate is inelastic here,
which in line with the theoretical Marshall-Lerner condition i.
e. “the demand for import and export is inelastic then
devaluation would further increase the deficit” [21]. This is
the reason behind why major east African countries are
showed trade deficit. In addition, it found that, the coefficient
of east real income is negative and statistically significant; it
is less than the coefficient of trading partner of east African
real income. These indicating that the increase in the major
trading partner of east African country’s real income in
comparison to that major east African real income will
improve East African trade balance in the long run. Generally,
there is strong long run Cointegration between trade balances,
nominal exchange rate, world income and domestic income
of major east African countries. Therefore the researcher
recommend that the policy makers of each country under this
investigation i. e. Ethiopia, Rwanda, Uganda, Tanzania, and
Kenya should take emphasis on devaluation of real exchange
rate and selecting countries of trading partner with high
income so as to increase their export performance and
improve trade balance in the long run.
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