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This study examines the macroeconomic implications of exchange rate
depreciation in Nigeria. It employs the Autoregressive Distributed Lag
Bounds Testing Cointegration approach for data covering the period of
1970 to 2015. Empirical results confirm that the Naira depreciation posi-
tively and significantly impact all the indicators of macroeconomic per-
formance except for output per capita, which is found to be insignificant.
This implies that Naira depreciation stimulates trade balance; promotes
price instability and increases the interest rate. Thus, currency deprecia-
tion does not benefit the country’s economy. Moreover, the study confirms
that long-run relationship exists between exchange rate depreciation and
macroeconomic performance in Nigeria. Thus, there is the need for trade
and export diversification to sustain gains from exchange rate movements
and mitigate its negative effects on the economy.
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Introduction

Exchange rate variations bring changes to trade balance and thus cause
both price and output level of an economy to witness significant changes
(Kandil 2004; Kollmann 2005; Mamun, Chowdhury, and Basher 2013;
Cheung and Sengupta 2013). Nigeria’s foreign sector is seriously affected
by the depreciation of the naira against other major currencies of the
world. Such has serious implication for Nigeria’s macroeconomic perfor-
mance. According to Ike (1984), Nigeria first witnessed depreciation in its
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currency by 10% in 1973 in response to the Us currency depreciation the
same year by the same amount. This made the country’s foreign exchange
reserves to grow by 773.5% in 1974. Consequently, the effect of currency
depreciation in the foregoing year was meagre in enhancing the foreign
exchange asset position of the Nation as foreign exchange reserves fell by
about 2.5%. In 1974, it was observed that many other factors, like the in-
creased oil export caused by the 1973 Arab-Israeli war and the increased
oil price negotiated by the Organisation of Petroleum Exporting Coun-
tries (OPEC), contributed to the growth of Nigeria’s foreign exchange re-
serves. More so, in November 2014, Nigeria depreciated its currency again
by 28 per cent, from N155 to a dollar to N197, on the advice of the Inter-
national Monetary Fund (1MF).

Exchange rate variations affect the economy via its exports channel in
two ways - its depreciation and its volatility or risk (Fang, Lai, and Miller
2005). Both effects, have received considerable attention since fixed ex-
change rates system collapsed in the early 1970s. Depreciation has the ten-
dency to lower the foreign currency price of exports, and perhaps boosts
exports volume as well as export revenue in the home country. Export
revenue can fall under certain conditions, like for instance; a very high
inelastic foreign import demand translates to falling export revenue. Ac-
cording to Fang, Lai, and Miller (2005), it becomes ambiguous if export
production incorporates high import content. This is because the domes-
tic price of exports always rises with currency depreciation (Matsuyama,
Kiyotaki, and Matsui 1993). Exchange from a hard or foreign currency to
alocal currency can result in either pass-through foreign exchange loss or
gain. Realization of gains or losses depends on the appreciation or the de-
preciation of the local currency against respective hard currencies com-
parative to the date of the transaction that gave rise to earning of the hard
currencies (Cherop and Changwony 2014).

Flexible, but stable exchange rates are critical to national and global
economic well-being (Beckington and Amon 2011). Systematic exchange
arrangements have the tendency to support and facilitate trade in goods
and services and at the same time boost investments across national
boundaries in a balanced and sustainable manner (Fang, Lai, and Miller
2005; Beckington and Amon 2011; Mengistu and Lee 2014). The essential
logic behind these precepts is flawless, but accomplishing and maintain-
ing such flexibility, stability, and order are hampered when national gov-
ernments ignore these practical axioms for self-serving, short-sighted,
and mercantilist reasons (Beckington and Amon 2011). In the short-term,
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a country’s enforced undervaluation of its currency can be expected to
boost its jobs, output, exports, and foreign reserves, while reducing im-
ports and syphoning foreign direct investment along with research and
development from other countries (Beckington and Amon 2011). Such
‘beggar-thy-neighbour’ gains, however, are contrary to the basic interna-
tional goal of achieving efficient markets for the general welfare. They
further run the risk of prompting other countries to misalign their own
currencies in self-defence. At that point, the situation can deteriorate very
quickly into destructively pervasive economic stagnation and worsen
economic performance (Beckington and Amon 2011).

Theoretically, currency depreciation enhances economic performance
as it allows domestic output level to rise promoting spending for home
products (Mamun, Chowdhury, and Basher 2013). This is because it in-
creases the competitiveness of exported goods in the international mar-
kets (Mengistu and Lee 2013; Nyeadi, Atiga, and Atogenzoya 2014). Con-
versely, it causes a higher level of import price, thereby engendering in-
flationary pressures especially in countries, like Nigeria, that is import
dependent. Empirically, there is the ambiguity of evidence as to the type
of effect exchange rate depreciation has on trade. Studies by Junz and
Rhomberg (1973) and Wilson and Takacs (1979) suggested that devalu-
ation enhances exports for developed economies that operate fixed ex-
change rates system, while Bahmani-Oskooee and Kara (2003) observed
similar results for countries operating flexible exchange rates. However,
Athukorala (1991), Athukorala and Menon (1994), Abeysinghe and Yeok
(1998), Wilson and Tat (2001), and Fang, Lai, and Miller (2005) reported
that depreciation does not improve export and trade performance of
some Asian countries. Specifically, Fang, Lai, and Miller (2005) noted
that exchange rate depreciation and exchange rate volatility generate a
negative net effect on export growth and consequently adversely affects
economic performance in the process.

Currency depreciation does not only weaken local firms’ ability to
transfer appropriate technology from foreign countries but also stalls in-
dustrial diversification in that it hurts agricultural export development.
Currency depreciation has also been found to undermine the banks and
hinders domestic ownership of private assets and economic performance
(Fang, Lai, and Miller 2005; Fidelis 2014). The Marshal-Lerner condition
states that depreciation brings a positive effect on trade when the sum
of demand elasticities for exports and imports exceeds unity (Mengistu
and Lee 2013). This means that depreciation improves trade balance if
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the depreciating nation’s demand elasticity for imports plus the foreign
demand elasticity for the country’s exports exceed one. If this is not the
case, then, currency depreciation could lead to economic contraction
(Mamun, Chowdhury, and Basher 2013).

Since Nigeria currently faces depreciation of her currency which has
seen a dollar been exchanged for over N360 officially, it becomes crucial
to conduct a study of this sort. Moreover, since Nigeria is an import de-
pendent country and it only depends on primary exports, which is de-
mand inelastic in the international market, a study of this nature becomes
inevitable. To this end, this study attempts to proffer answers to several
questions such as: what sort of impact does Nigeria’s currency deprecia-
tion have on the country’s GDp? Does currency depreciation have any sig-
nificant effect on improving Nigeria’s trade balance? How does currency
depreciation affect domestic price level? Does currency depreciation have
anything to do with the domestic interest rate in the country?

The present study is at variance with previous studies as it focuses on
the channel through which exchange rate depreciation affects the macro
economy of Nigeria. Consequently, the main thrust of the study is to ex-
amine the macroeconomic effect of exchange rate depreciation in Nigeria
between 1970 and 2015.

The rest of the paper proceeds as follows: section two is on theoretical
issues and review of past studies, section three presents analytical frame-
work while section four focuses on data description and pre-estimation
analyses. The fifth section presents the results and discussion of findings
and section six conclude the paper.

Literature Review
THEORETICAL REVIEW
Interest Rate Parity (1rRP) and Purchasing Power Parity (ppp)

The 1RP states that the difference between interest rates in two countries
is the difference between the future rate and the current rate of their cur-
rencies (Adrangi, Raffiee, and Shank 2007; Cherop and Changwony 2014;
Lo and Morley 2015). The theory states that real interest rates should be
equalized across countries under fully liberalized financial markets with-
out government interventions and capital controls (Chang and Su 2015).
If this parity is broken, then there is the existence of an arbitrage resulting
in a risk-free return (Edison 1987). According to this theory, if an investor
makes his own forecasts by using rational expectations and, at the same
time, the international capital markets and the product markets are in-
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tegrated well enough, then real interest rates must be equal across coun-
tries (Chang and Su 2015). PPP in its own sense is a theory of long term
equilibrium exchange rates based on relative price levels of two countries
(Cherop and Changwony 2014). According to He, Ranjbar, and Chang
(2013), PPP remains a cornerstone of many theoretical models in inter-
national finance. The ppP states that the exchange rates between two cur-
rencies are in equilibrium when the purchasing power is the same in both
countries. This implies that the exchange rate between any two countries
should equal the ratio of the two currencies’ price level of a fixed basket
of goods and services. The basic idea behind the ppp hypothesis is that
because any international goods market arbitrage should be traded away
over time, we should expect the real exchange rate to return to a con-
stant equilibrium value in the long run (He, Ranjbar, and Chang 2013).
The concept is founded on the law of one price which states that in the
absence of transaction costs, identical goods will have the same price in
different markets (Cherop and Changwony 2014).

Exchange Rate Channel of Monetary Transmission

In recent empirical studies on monetary policy transmission, attention
has been directed towards exchange rate channels of monetary trans-
mission. This becomes very crucial as the exchange rate channel has a
significant role to play in aggregate output fluctuations in an economy.
The exchange rate channel plays an important role in how monetary pol-
icy affects the domestic performance of an economy (Taylor 1993; 1995;
Mishkin 1996). The channel works through the interest rate effects. This
is so because when real domestic interest rates decrease, domestic cur-
rency deposits (for instance, Naira) become less attractive to foreign in-
vestors relative to deposits that are foreign denominated (like us dollar),
leading to a decline in the value of the domestic currency deposits rela-
tive to other foreign currency deposits (Mishkin 1996). This means a de-
preciation of the domestic currency relative to other foreign currencies
and the implication of this on aggregate output is that it makes domes-
tic goods produced in the country cheaper compared to foreign goods
thereby making exports of domestic goods increase sharply relative to
imports. Consequently, net exports rise, and aggregate domestic outputs
rise as well.

EMPIRICAL REVIEW

There are series of studies on exchange rate, trade and output perfor-
mance for developing countries, as well as, exchange rate and export per-
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formance. Result wise, some studies agreed that exchange rate deprecia-
tion stimulate output growth and trade balance while others found neg-
ative results. For instance, Devarajan, Lewis, and Robinson (1993) ob-
served that exchange rate depreciation enhanced economic performance.
Cherop and Changwony (2014) opined that domestic currency deprecia-
tion stimulates economic activity through the initial increase in the price
of foreign goods relative to the price at home. Hence, by increasing the in-
ternational competitiveness of domestic industries, exchange rate depre-
ciation diverts spending from foreign goods to domestic goods. Similar
conclusions were arrived at in Guitian (1976), Dornbusch (1988), Beck-
ington and Amon (2011), as well as, Mengistu and Lee (2014). For Frankel
(1998), the success of currency depreciation in facilitating trade balance
mainly depends on switching demand in the proper direction and on the
capacity of the home economy to meet the additional demand by supply-
ing more goods.

For cross-country studies, Fang, Lai, and Miller (2005) researched into
export promotion through exchange rate policy in Indonesia, Thailand,
Japan, Taiwan, Singapore, Philippines, Korea and Malaysia. It was af-
firmed that exchange rate movements affect exports through its depre-
ciation and its variability (risk). Depreciation, as suggested, raises ex-
ports, but exchange rate risk could offset that positive effect. The net ef-
fect between both effects was investigated for the selected countries and
result showed that depreciation enhanced export. Exchange rate risk con-
tributed to export growth in Malaysia and the Philippines, leading to pos-
itive net effects. It also produced a negative effect for six of the countries,
resulting in a negative net effect in Indonesia, Japan, Singapore, Taiwan
and a zero-net effect in Korea and Thailand. Ali and Anwar (2011) exam-
ined the repercussions of induced currency depreciation in developing
countries. The results presented were based on a model with firm mi-
croeconomic foundations and which takes into cognizance both the sup-
ply and demand-side effects of exchange rate variations. The distinctive
feature of the model is the role of exchange rate expectations. The study
considered three kinds of expectations; adaptive, extrapolative, and re-
gressive expectations. Several sensitivity tests were also performed based
on these expectations. Based on simulation, it was reported that the effect
of induced currency depreciation largely depends on supply-side effects
and that in most cases, currency depreciation results in a fall in output,
a price increase and an improvement in the trade balance. The study re-
ported that in the absence of weak supply-side effects of exchange rates, if
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the Marshall-Lerner conditions hold, then home currency depreciation
will have a favourable effect on output and a negative effect on trade bal-
ance.

Furthermore, Nouira, Plane, and Sekkat (2011) researched into ex-
change rate devaluation and manufactured export. It employed a sam-
ple of 52 developing countries, which has adopted proactive exchange
rate policies and the results showed that between 1991 and 2005, sev-
eral countries used undervaluation to foster the price competitiveness of
manufactured exports. Mengistu and Lee (2014) investigated the effects
of currency depreciation on the trade balance in selected fourteen Asian
economies. The findings did not find any evidence for depreciation en-
hancing trade balance in the selected sample. However, when the study
was narrowed down to eight relatively bigger, stable and more industri-
alised countries, depreciation enhanced trade balance. Hooy, Law, and
Chan (2015) examined the impact of the real exchange rate on ASEAN
disaggregated exports to China. First, the study found that income elas-
ticity is positive and significant in all export categories and increases with
higher technology products. Secondly, they found that the RmMB real ex-
change rate significantly and positively enhanced ASEAN total exports to
China. Thirdly, the RMB effect on disaggregated exports by technology
level is mixed; for finished goods exports, higher technology exports were
more sensitive to RMB depreciation, which is consistent with the income
effect, while for parts and components exports, the lower technology ex-
ports had greater exposure to RMB depreciation, which is possibly due
to the price effect and the recent production relocations of multinational
corporations in the ASEAN region to China and Vietnam.

For country specific studies, Cheung and Sengupta (2013) looked at
the effect of exchange rate movements on exports of Indian non-financial
sector firms between 2000 and 2010. Results revealed that exports shares
of Indian firms were negatively but significantly impacted by currency
appreciation. The Indian firms with smaller export shares responded
strongly to real exchange rate volatility, compared with those exporting
goods. Also, firms that export services were more affected by exchange
rate fluctuations. Similarly, Divakaran and Gireeshkumar (2014) focused
on the Indian economy and found that a weak rupee made India produce
more competitively in global markets, thereby stimulating the country’s
exports and output growth. More so, focusing on the same India, and
using 36 currency trade-based effective nominal and real exchange rates
and trade balance, Datta (2014) observed that increase of trade balance in

Volume 16 - Number 3 - Fall 2018



242 Ekundayo P. Mesagan, Olorunfemi Y. Alimi, and Ismaila A. Yusuf

India is an important reason for currency depreciation. Mamun, Chowd-
hury, and Basher (2013) examined the effect of exchange rate variation
on domestic output growth and price level of Bangladesh. Combining
exchange rate and other traditional factors like investment, bank credit,
narrow and broad money together with the labour force, the study ob-
served that depreciation has an expansionary effect on output and price
level. Li, Ma, and Xu (2015) focused on the exchange rate and export in
China by proving first-hand firm-level evidence on Chinese exporters’ re-
action to RMB exchange rate movements. It was reported that exporters
with higher productivity price responded more to exchange rate move-
ments. Furthermore, RMB appreciation reduced the probability of entry
as well as the probability of continuing in the export market. Paudel and
Burke (2015) extended the study to Nepal between 1980 and 2010. Em-
ploying a gravity modelling approach, it confirmed that real exchange
rate appreciation influenced Nepal’s export.

For some notable African studies, Nyeadi, Atiga, and Atogenzoya
(2014) analysed the impact of exchange rate movement on export growth
in Ghana from 1990 to 2012. The study observed that exchange rate has
no impact on Ghana’s export but that output, national saving, import
growth and total investment significantly impact export. Cherop and
Changwony (2014) conducted a survey on exchange rate fluctuation and
tea export earnings among smallholder tea factories in Kenya using cor-
relation analysis. Results found a positive relationship between exchange
rate and per kilogram of green leaf paid. It also observed positive cor-
relation between exchange rate and quantities of tea sold. Extending the
study to Nigeria, Loto (2011) adopted the elasticity approach to the bal-
ance of payment adjustment. The result showed that depreciation did not
improve trade balance and that Marshal-Lerner condition did not hold
for Nigeria. Ogbonna (2011) tested the Marshall-Lerner (ML) condition
for Nigeria using data between 1970 and 2005. The study found no long
run relationship between trade balance and real exchange rate but con-
firmed that Marshall-Learner (ML) condition holds and that depreciation
enhanced trade balance in the country. Ogundipe and Egbetokun (2013)
employed data covering 1970 to 2010 and found that exchange rate in-
duced an inelastic and significant impact on the trade balance in the long
run while no causality was found in the short run. Umoru and Oseme
(2013) explored the J-curve effect in studying trade flows and exchange
rate shocks in Nigeria. The study did not find any empirical evidence in
favour of the short-run deterioration of the trade balance as implied by
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the J-curve hypothesis but found evidence for the cyclical trade effect of
exchange rate shocks. Adediran, Yusuf, and Adeyemi (2014) traced ex-
change rate fluctuation to output growth Nigeria between 1986 and 2013
and found that exchange rate depreciation positively but insignificantly
impacted the GDP.

Considering the review so far, previous studies have beamed search-
light on the subject matter in several ways. Studies such as; Guitian (1976),
Dornbusch (1988), Devarajan, Lewis, and Robinson (1993), Fang, Lai,
and Miller (2005), Ali and Anwar (2011), Beckington and Amon, (2011),
Mengistu and Lee (2014), as well as Cherop and Changwony (2014), have
focused on the link between exchange rate and output growth. Others,
like Cheung and Sengupta (2013), Datta (2014), Paudel and Burke (2015),
and Hooy, Law, and Chan (2015), have focused on the nexus between
exchange rate and trade balance or export. However, there is a dearth
of studies focusing on the implications of exchange rate depreciation on
macroeconomic performance. The present study aims to fill this notice-
able gap in the literature.

Also, since there has been no consensus in the literature on the exact
effect of exchange rate depreciation on variables like export, trade bal-
ance, and output growth, this study attempts to further deepen the dis-
cussion and take a position. Moreover, the recent happenings in Nige-
ria, where exchange rate movements have thrown the country into reces-
sion, and the fact that studies like; Loto (2011), Ogbonna (2011), Ogundipe
and Egbetokun (2013), Umoru and Oseme (2013), and Adediran, Yusuf,
and Adeyemi (2014) did not account for exchange rate effect on macroe-
conomic indicators like the interest rate, provides justification for this
study.

Analytical Framework

This empirical investigation looks at currency depreciation and macroe-
conomic performance in Nigeria over the period 1970-2015. Sequel to the
literature review on exchange rate depreciation and following the work of
Ali and Anwar (2011), the empirical model is specified thus:

Ty = Bty + bye + bopr + by (pf + e0) + uy. (1)

Equation (1) is derived by making use of the New Keynesian Approach
and it represents the supply side of the market. In equation (1), 7; is the
inflation rate, E;m;,, is expected inflation rate, y, is the current period out-
put, p; is the domestic price level, p is foreign price level, e; is nominal
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exchange rate, b,, b, and b, are the slope parameters for output, domes-
tic price level, and foreign price level respectively, and uy; is the residual
term. As affirmed in Ali and Anwar (2011), equation (1) is an expectations-
augmented Philips curve for an open economy where the exchange rate
is found to not only affects directly the domestic inflation rate but also its
stabilizing properties (Froyen and Guender 2000; Ali and Anwar 2011).
In equation (1), it is expected that exchange rate depreciation leads to
higher inflation, while an appreciation leads to deflation in the home
country.

On the supply-side, depreciating the home currency can cause un-
favourable effects in the home economy (in the form of higher inflation
and lower output). Alternatively, the model can be expanded by intro-
ducing exchange rate on the supply side as we have in Ball (1999), Froyen
and Guender (2000), and Ali and Anwar (2010; 2011).

Yt = Eyrn — an(rs — r{) + az(pi +ep) + U (2)
Equation (2) is the 1s curve known as expectational or inter-temporal
1s equation showing that the demand for output in the current period
depends on expected output. In equation (2), y; is current period out-
put, Ety4, is the expected output, 1 — r{ is the interest rate differential, a,
and a, are slope parameters for real interest rate and price level respec-
tively, p{ is foreign price level, e; is nominal exchange rate while u,; is the
residual term. A similar 1s curve, with firmer micro economic founda-
tions than the traditional 1s curve, has been employed in Kerr and King
(1996), McCallum and Nelson (1999) and Ali and Anwar (2011).
iy = i+ €ty — € + U (3)
Equation (3) is the interest parity condition. In equation (3), i is the
nominal interest rate, ¢ is the foreign interest rate, e, is the expected
nominal exchange rate, e; is nominal exchange rate, and u;; is the residual
term. Interest parity states that due to arbitrage by risk neutral agents,
the domestic interest rate will be equal to the foreign interest rate plus
expected capital gains that are associated with holding wealth in foreign
currency denominated assets.

re = iy — Egmtyg. (4)
Equation (4) is the real interest rate and it is defined as the nominal in-
terest rate minus the expected inflation rate. In equation (4), r; is the real

interest rate, i; is nominal interest rate, and E;ms., is expected inflation
rate.
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ESTIMATION TECHNIQUE

The ARDL bounds test developed by Pesaran, Shin, and Richard (2001)
is employed to estimate the links owing to its superior small sample per-
formance. This procedure is built on the F-statistic or Wald test in a gen-
eralized Dickey-Fuller type of regression normally used to test the signif-
icance of lagged levels of those variables that are under consideration in
a conditional unrestricted equilibrium error correction model (Pesaran,
Shin, and Richard 2001). The ARDL bounds test also helps to analyse the
long-run relationships and short run dynamic interactions among vari-
ables in the study.

The proposed tests are based on standard F- and ¢-statistics used to test
the significance of the lagged levels of the variables in a first difference
regression. The test is applicable irrespective of whether the underlying
regressors are 1(0), I(1) or mutually integrated. It entails the estimation of
the unrestricted error correction model (UECM) specified in equation (5)
following Pesaran, Shin, and Richard (2001).

p p
VY = ao + Z a, VY, + Z VY i+ Yy +BaZiy + &y (5)
i=1 =1
where Y; is the vector of dependent variables, Z; is the vector of explana-
tory variables, V is the difference operator, P is the lag structure, @, and
@, are the short run coefficients, 5, and 3, are the long run coefficients,
while &, are the residual terms. The null hypothesis of no long run equi-
librium relationship will be tested (i.e. Ho: 5, = 8, = 0) against the alter-
native hypothesis of the existence of long run relationships (i.e. H: 8, # S,
# 0) using the F-test as suggested in Pesaran, Shin, and Richard (2001).
However, this test has nonstandard distributions depending on the sam-
ple size, the inclusion of intercept and trend variable in the equation, as
well as the number of regressors.

The estimated ARDL test statistics will be compared with two asymp-
totic critical values reported in Pesaran, Shin, and Richard (2001) as
against the conventional critical values. If the test statistic is above an
upper critical value, it implies that the null hypothesis of no long-run
relationship is rejected, but if it is below a lower critical value, the null
hypothesis will be accepted. If it, however, falls between these two bounds
or critical values, the result is declared inconclusive.

Hence, following Pesaran, Shin, and Richard (2001), the models esti-
mated are specified in equations (6) to (9) as follows:
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AlnGpp; =

AInINF; =

AlnINT; =

AlnTB; =

Bo + BilnGDpP;, + B,InHC;; + B5lnEX;,

+B,nT0s; + BslnINV,_,

p p p
+ Z 0,Alngpp;_, + Z 0,AlnHC,_, + Z 0,AlnEX;,

i=1 i=1 i=1

p p
+ Z 94A11'1T0t_1 + Z HSAIHINVt_l + Eit» (6)
i=1 =1

do + ¢ AININF;_, + ¢,AlnEX;, + $3AlnTO;,
+ ¢,Alnms;_, + ¢psAlnGDpP;_,

P P P
+ Z 0, AlnINF;_, + Z 0,AINEX;_, + Z d;AlnTO;,

i=1 i=1 i=1

p p
+ Z 04AInMs;_, + Z 05 + AInGDP;_, + &5, ()

i=1 i=1
¥ + thlnINT;—, + ¥,InEX,, + F5lnTOL,

+¢,InINv,_, + dsInms,,
p p p

+ Z yinINT;_, + Z v,InEX;; + Z vslnTO/
i=1 i=1 i=1

p P
+ Z Y,nIiNv,_, + Z YslnMs,, + &5, (8)

i=1 i=1
@ + a,InTB;_, + @,InEX;—; + a5lnTO;,

+ a4InINv,_, + a5lnGpp,,
P P P

+ Z wInTB;_, + Z w,InEX;_; + Z wsInTO;—,
i=1 i=1 i=1

p p
+ Z w,InINv,_, + Z wsINGDP;_; + &4, (9)

i=1 i=1

where A is the first difference operator, 8,5, ¢,—s, 5, and @,_5 are long-
run multipliers corresponding to long-run relationships, S,, ¢o, 5, and
@, are drifts, 6,_s, 6,5, ¥1—5, and w,_s are the short run dynamic coeffi-
cients of the underlying ARDL model in the equation; ¢ is a time or trend
variable, and &,_, are white noise errors. The dependent variables are
variables used to proxy macroeconomic performance such as trade bal-
ance per capita (TB) captured by net export per capita, economic growth
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TABLE1 List of Variables and Descriptive Statistics

1) (2 (3) (4) (5) (6) (7)
GDP  GDP per capita Uss (constant 2010) 1698.35 419.07 2548.43 1147.75
TB Trade bal. per capita Uss$ (constant 2010)  155.47 141.75 436.22 -

133.33
INF Inflation rate cPI (2010 = 100) 18.65 16.24 72.84 3.46
INT  Mon. policy rate Rate (%) 10.89 5.11  26.00 3.50
EX Exchange rate Us$ =N 54.58 65.24 193.28 0.546
INV  Investment GFCF as % of GDP 14.67 7.28  35.22 5.46
HC Enrolment rate Secondary (both sexes) 24.62  11.99  43.84 4.41
TO Trade openness Trade as % of GDP 47.69 16.44 81.81 19.62
MS Financial deepening M2 as % of Gpp 22.51 7.17  43.27  10.04

NOoTES Column headings are as follows: (1) Variables, (2) descriptive, (3) measurement
unit, (4) mean, (5) standard deviation, (6) maximum, (7) minimum.

captured by real gross domestic product per capita (Gpp), inflation rate
captured by consumer price index (INF) and interest rate measured by
monetary policy rate (INT). The explanatory variables include exchange
rate (Ex), and other controlled variables like investment (1NV), proxied
with gross fixed capital formation (GFCF), human capital (HC), which is
proxied with secondary school enrolment rate, trade openness (T0) prox-
ied with total trade as a ratio of real Gpp and money supply captured
by the ratio of money supply to real Gpp (ms). It is expected that ex-
change rate depreciation will positively impact trade balance as export is
expected to be boosted, positively enhancing output, negatively impact-
ing inflation, due to imported inflation for Nigeria and raising the interest
rate to curtail the inflation.

Data Description and Pre-Estimation Tests

This study used annual time series data spanning from 1970 to 2015.
The data were extracted from the World Development Indicator (see
http://wdi.worldbank.org) and the Central Bank of Nigeria Annual Statis-
tical Bulletin (see https://www.cbn.gov.ng/documents/statbulletin.asp).
Table 1 presents the descriptive statistics of the indicators. The aver-
age growth rate of the macroeconomic performance variables revealed
US$1,698.35, US$155.47 18.65% and 10.89% for GDP per capita, trade bal-
ance per capita, inflation rate and interest rate respectively. The mean
value of exchange rate and secondary school enrolment stood at N54.58
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to a Us dollar and 24.62% respectively within the considered periods.
For other explanatory indicators, the average values of investment, total
trade and money supply to the size of the Nigerian economy were 14.67%,
47.69% and 22.51% correspondingly.

The graphical illustrations of our variables are depicted in figures 1 and
2. Figure 1 shows the trend analysis of exchange rate and macroeconomic
performance such as per capita income, trade balance, price instability
and interest rate. Trend movement of the exchange rate and other ex-
planatory variables like financial deepening, trade openness, human cap-

Managing Global Transitions



Macroeconomic Implications of Exchange Rate Depreciation 249

TABLE 2 Correlation Matrix

GDP TB INF INT EX MS TO HC INV
GDP 1
TB 0.115 1
INF -0.403 —0.002 1
INT -0.482 0.532 0.331 1
EX 0.555 0.465 -0.291  0.243 1
INV -0.038 0.014 0.003 0.064 0.080 1
HC -0.304 0.166 0.116 0.494 0.258 0.092 1
TO 0.278 0.669 -0.090 0.476 0.796 0.356 0.201 1
MS 0.267 -0.431 -0.099 -0.567 -0.423 0.193 -0.378 -0.421 1

TABLE3 ADF Unit Root Tests for the Variables at Levels and First Differences

Variables Levels First difference Results
No trend Trend No trend Trend
GDP 0.2521 -0.2053 -5.9050** -6.5328** I(1)
TB -3.6708** -5.1622*% - - 1(o0)
INF -3.2838* -3.2934 -6.8328** -6.8010** I(1)
INT -2.3267 -2.3738 —7.2042** -7.2501%* I(1)
EX 0.9479 -1.5310 -5.7889** -6.1582** 1(1)
INV -4.6314*% -5.7012*% - - I(o)
HC -1.0342 -2.2190 —-4.2636*% -4.2158*% I(1)
TO -2.4497 -2.0148 -7.9537** -8.3016** I(1)
MS -3.3666* —-3.5246%* - - I(o)

NOTES **and * denotes significance level at 1% and 5% respectively.

ital and investment are shown in figure 2. The trend reviews of the fig-
ures do not show clear direction (whether positive or negative) of all the
macroeconomic indicators with the exchange rate. The inconclusiveness
of the direction of our variables necessitates the need for an empirical
analysis.

Table 2 shows the results of the correlation coefficients indicating that
the problem of multicollinearity has been checked for our autoregressive
distributed lag (ARDL) outputs. The first pre-estimation test conducted
was to establish the order of integration of all indicators as they are crit-
ical to the estimation because estimating a time series model with non-
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TABLE 4 Result of ARDL Bounds Test for Cointegration Relationship

Dependent variables Functions F-statistics
GDP Model ARDL (4,1,3,4,4) F¢pp(GDP|HC, EX, TO, INV) 4.0483%*
Price instability Model ARDL (4,4,3,4,3) Fix:(INE|EX, TO, MS, GDP) 6.6905%*
Interest rate Model ARDL (1,4,0,4,2) Fix+(INT|EX, TO, INV, MS) 4.4786%*
Trade balance Model ARDL (2,0,1,0,1)  F;;(TB|EX, TO, INV, GDP) 8.5002%%*
1% 5% 10%

1(0) I(1) I(0) 1(1) I(o0) I(1)

Critical bound values 3.74 5.06 2.86 4.01 2.45 3.52

NOTES ***,** and * denote rejection of null hypothesis at 1%, 5% and 10% significance
levels respectively.

stationary regressors could lead to spurious regression. This study used
the Augmented Dickey Fuller (ADEF) test by Dickey and Fuller (1979) to
ascertain the stationarity level of all variables. The unit root result sug-
gests that all the variables are of order one except trade balance, invest-
ment and money supply which are found to be integrated of order zero.
The results of the unit root tests are presented in table 3.

The result from the integration test confirmed the appropriateness of
the chosen estimation technique (ARDL). Moreover, the results of the
ARDL bounds tests for cointegration are presented in Table 4. The Akaike
Info Criterion (A1c) was used to select the orders of the ARDL models.

The result revealed that the computed F-statistics are greater than the
upper bound critical values indicating that the null hypotheses of no coin-
tegration are rejected at 5% significance level. This implies that there is
satisfactory evidence in support of a unique and stable long-run relation-
ship between currency depreciation and macroeconomic performance in
Nigeria.

Empirical Results and Discussion

Tables 5 and 6 present both the long-run estimates and the diagnostic and
stability tests respectively. Models 1-4 revealed the ARDL models for out-
put growth, price instability, interest rate and trade balance correspond-
ingly. Table 5 shows that naira depreciation has a positive and significant
impact on all the indicators of macroeconomic performance considered
within the periods except for output per capita which was found insignif-
icant at 5% significance level. In magnitude terms, a 10% change in de-
preciation of Naira would positively increase output per capita, inflation
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TABLE 5 Results of the Estimated ARDL Long-Run Coefficients

Independent Dependent variables

variables (1) (2) (3) (4)
Constant 12.335 (2.904)**-1.529 (3.630) -3.267 (1.947) 6.354 (1.670)***
HC 0.081 (0.208)

EX 0.061 (0.087) 0.108 (0.004)**  0.200 (0.058)*** 1.437 (0.312)***
TO -0.101 (0.045) 0.084 (0.283)*  0.707 (0.279)** -0.381 (0.143)**
INV -0.054 (0.061) 0.932 (0.395)**  0.233 (0.153)
MS 0.300 (0.239) —0.076 (0.287)

GDP -0.020 (0.398) -0.741 (0.223)%*

NOoTES Column headings are as follows: (1) output growth, (2) price instability, (3) in-
terest rate, (4) trade balance. ***, **, and * denote rejection of null hypothesis at 1%, 5%
and 10% significance levels respectively.

rate, interest rate and trade balance per capita by 0.61%, 1.08%, 2.0% and
14.37% respectively. It suggests that Naira depreciation stimulates eco-
nomic activity and trade balance but adversely affects the cost of doing
business and create price instability. The result is in tandem with the find-
ings of Ogbonna (2011); Umoru and Oseme (2013) and Adediran, Yusuf,
and Adeyemi (2014) that currency depreciation improves trade balance
and output growth. However, the improvement has its economic costs in
terms of high cost of business and inflation. Thus, the study found that
naira depreciation enhances economic performance.

The result also found that openness to trade has a significant and ad-
verse effect on trade balance and the overall output growth of the Nigerian
economy. A 10% increase in trade openness deteriorates per capita output
and trade balance by 1.01% and 3.81% respectively. Likewise, openness to
trade has a positive and significant impact on inflation rate and interest
rate. It implies that inflation rate and interest rate increase by 0.8% and
7.1% respectively as a result of 10% increase in openness of trade. The re-
sult further showed the coefficients of investment have a positive impact
on interest rate and trade balance while it negatively affects output. A 10%
increase in investment leads to a decrease in output by 0.54%. Also, an in-
crease in investment by 10% leads to an increase in interest rate and trade
balance by 9.3% and 2.33% respectively. The result also indicates that the
coefficient of money supply has no significant impact on inflation rate
and interest rate. Conversely, the coeflicient of income per capita has a
negative but insignificant impact on the inflation rate.
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TABLE 6 ARDL Short-run Coeflicients: Model 1

Variables Coefficient Std. error t-statistics Probability
A(epPp(-1)) 0.103691 0.171844 0.603400 0.5527
A(GDP(-2)) -0.138708 0.171330 -0.809598 0.4272
A(GDP(-3)) 0.285443 0.164249 1.737872 0.0969
A(HC) 0.238296 0.176991 1.346376 0.1925
A(EX) -0.086272 0.040394 -2.135766 0.0446
A(Ex(-1)) -0.030093 0.049479 -0.608186 0.5496
A(EX(-2)) -0.048727 0.040808 -1.194074 0.2458
A(TO) -0.065438 0.056581 -1.156537 0.2604
A(To(-1)) 0.041455 0.062322 0.665169 0.5132
A(To(-2)) -0.093743 0.064255 -1.458911 0.1594
A(to(-3)) 0.137556 0.063402 2.169584 0.0417
A(INV) -0.053294 0.082225 -0.648154 0.5239
A(INV(-1)) 0.183514 0.087796 2.090242 0.0489
A(INV2)) -0.188776 0.088033 -2.144369 0.0439
A(INV(-3)) 0.203321 0.066493 3.057752 0.0060
ECT(-1) -0.216512 0.100963 —-2.144469 0.0432

The dynamic short-run estimates report both positive and negative re-
lationship between the lags of Naira depreciation and macroeconomic
performance, as presented in tables 6-9. The coefficients of the error cor-
rection term (EcT) for the models were found to be negative and signif-
icant at 5% significance level ranging within the magnitude of 11.2% and
48.5%. It implies that approximately, 11.2% to 48.5% disequilibrium in the
previous year’s shocks on macroeconomic performance converge to long-
run equilibrium in the current year. Thus, this supports the existence of
long-run relationship between exchange rate and macroeconomic per-
formance in Nigeria.

The diagnostic and stability tests are presented in table 10. The esti-
mated models passed all diagnostic tests indicating that the error terms
have same variance, are normally distributed and uncorrelated. The func-
tional form test confirms that the models are well specified except output
growth and interest rate models that failed the serial correlation and func-
tional form tests respectively. The results of cumulative sum and cumula-
tive sum of square fall within the critical bounds at 5% significance level
indicating that the parameters are stable over the sample periods.
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TABLE7 ARDL Short-run Coefficients: Model 2

Variables Coefficient Std. error t-statistics Probability
A(cpi(-1)) 0.691703 0.134822 5.130471 0.0001
A(cpri(-2)) -0.334044 0.155172 -2.152728 0.0444
A(cpri(-3)) 0.296855 0.152035 1.952538 0.0658
A(EX) 0.015639 0.052347 0.298749 0.7684
A(Ex(-1)) -0.131723 0.060822 -2.165715 0.0433
A(EX(-2)) 0.120070 0.066886 1.795148 0.0886
A(EX(-3)) -0.144823 0.055389 -2.614639 0.0170
A(TO0) -0.022886 0.060006 -0.381400 0.7071
A (To(-1)) 0.061598 0.070359 0.875482 0.3922
A(To(-2)) -0.121883 0.068936 -1.768052 0.0931
A(Ms) -0.127220 0.075814 -1.678055 0.1097
A(ms(-1)) 0.165312 0.088561 1.866651 0.0775
A(ms(-2)) -0.006453 0.085367 -0.075590 0.9405
A(Ms(-3)) -0.110480 0.067213 -1.643730 0.1167
A(GDP) -0.758488 0.215093 -3.526319 0.0023
A(GDP(-1)) 0.527733 0.264206 1.997429 0.0603
A(GDP(-2)) -0.885079 0.225297 -3.928498 0.0009
ECT(-1) -0.252040 0.044018 -5.725830 0.0000
Conclusion

The Nigerian economy depends so much on the proceeds of crude oil
exports, which is foreign currency denominated. Hence, it has serious
implications on the Nigerian economy pertaining to budget preparation.
It also makes the economy susceptible to external shocks. The recent fall
in the international crude oil price plunged the country into recession
and put pressure on its external reserve. This prompted a study of this
nature between 1970 and 2015. The study adopted the ARDL bound test-
ing approach to establish the macroeconomic implications of exchange
rate depreciation on income, inflation rate, interest rate and trade bal-
ance. It was confirmed that naira depreciation has a positive and signifi-
cant impact on all the indicators of macroeconomic performance except
for output per capita, which was found to be insignificant. This suggests
that Naira depreciation stimulates economic activity and trade balance
but also cause price instability and high-interest rate.

Volume 16 - Number 3 - Fall 2018



254 Ekundayo P. Mesagan, Olorunfemi Y. Alimi, and Ismaila A. Yusuf

TABLE 8 ARDL Short-Run Coefficients: Model 3

Variables Coefficient Std. error t-statistics Probability
A(EX) 0.449025 0.109941 4.084253 0.0004
A(EX(-1)) 0.072957 0.147115 0.495923 0.6241
A(EX(-2)) -0.272227 0.155551 -1.750076 0.0919
A(EX(-3)) 0.321780 0.113559 2.833594 0.0088
A(TO0) 0.342377 0.129655 2.640682 0.0138
A(INV) -0.353070 0.176507 -2.000321 0.0560
A(INV(-1)) 0.009363 0.253250 0.036972 0.9708
A(INvV(-2)) -0.050365 0.248222 -0.202902 0.8408
A(INV(-3)) -0.303311 0.191648 -1.582647 0.1256
A(Ms) 0.137267 0.177800 0.772032 0.4471
A(Ms(-1)) -0.431731 0.160977 -2.681945 0.0125
ECT(-1) -0.484618 0.111190 -4.358479 0.0002

TABLE9 ARDL Short-Run Coeflicients: Model 4

Variables Coefficient Std. error t-statistics Probability
A(TB(-1)) 0.290198 0.142747 2.032955 0.0497
A(EX) 0.160992 0.043268 3.720828 0.0007
A(T0) 0.598303 1.736739 0.344498 0.7325
A(INV) 0.260575 0.172362 1.511791 0.1396
A(GDP) 1.175869 0.619252 1.898855 0.0659
ECT(-1) -0.112026 0.019275 -5.812040 0.0000

The study is in line with Junz and Rhomberg (1973), Wilson and Takacs
(1979), and Bahmani-Oskooee and Kara (2003), which suggested that
currency depreciation enhances trade balance of countries operating
fixed exchange rate. It is also in tune with Ali and Anwar (2011), which
found that exchange rate fluctuation results in a price increase and an
improvement in the trade balance. The study confirms the existence of a
long-run relationship between exchange rate depreciation and macroeco-
nomic performance in Nigeria. We therefore conclude that exchange rate
depreciation has severe implications on macroeconomic performance
in Nigeria. To this end, it is pertinent to diversify trade by embarking
on export promotion strategies that can sustain gains of exchange rate
movements and mitigate its negative consequences on the economy.
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TABLE 10 Model Diagnostic and Stability Tests

Test statistics Dependent variables

(1) (2) (3) (4)
Serial correlation 5.1299 (0.017) 5.789 (0.009) 4.214 (0.270) 1.841 (0.175)
Funct. form 1.2351 (0.231) 2.063 (0.054) 0.948 (0.352) 0.814 (0.433)
Normality 1.420 (0.492) 1.100 (0.577) 1.199 (0.349) 0.499 (0.779)
Heteroskerdasticity 0.503 (0.935) 1.328 (0.317) 0.473 (0.934) 1.373 (0.289)
CUSUM Stable Stable Stable Stable
CUSUMQ Stable Stable Stable Stable
ECT(-1) -0.217 (0.101)*-0.252 (0.044)***-0.485 (0.111)**-0.112 (0.019)***

NOoTES Column headings are as follows: (1) output growth, (2) price instability, (3) in-
terest rate, (4) trade balance. The values in brackets are the probability values for the
diagnostic and stability tests; *** and ** denote rejection of null hypothesis at 5% and 10%
significance levels respectively.
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