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Abstract

This work investigated the consequences of undervaluation of exchange rate in Nigeria on the manufacturing
output and economic growth between 1981 and 2019. Vector Error Correction Mechanism was employed and it
was found from the impulse response function that real effective exchange rate does not significantly affect
economic growth and it is negatively related with manufacturing output. Variance decomposition indicates that
the contribution of real exchange rate to manufacturing declined all through. Recommended policies should
address the structural bottlenecks in the country to enable supply become more elastic towards demand to enjoy
the benefits of lowered prices from devaluation.
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1.0 Introduction

The aspiration of every country is to attain sustainable economic growth at every phase of the business cycle and
a major factor that can help achieve that is the regulation of exchange rate. The position of exchange rate, whether
undervalued or otherwise will to a large extent determine whether some of the activities in the economy will be
optimally achieved or not, seeing that it influences both import and export and foreign exchange earnings.
Undervaluation of a nation’s currency is in relation to two scenarios. Undervaluation can be with relation to the
purchasing power parity or could be undervalued in relation to the rate that is needed to attain current account
balance. The conceptual understanding of undervaluation of exchange rate relative to purchasing power parity
can be viewed in relation two countries relative to each other. For instance, if British Pound is undervalued relative
to Canadian dollars, it means that goods and services in UK will be cheaper for Canadians that want to buy UK
made goods and Canadian goods are more expensive for UK citizens. Producers of goods in UK will be much
better off to export their goods since it is cheaper for foreigners. Increase in domestic productivity will lead to
aggregate output and consequently aggregate supply will increase and raise economic growth in the UK.

On the other hand, when a country’s currency is undervalued in relation to trade balance or what is referred to as
current account trade; it means that the country is undervaluing her currency due to perhaps excess of importation
and less importation, leading to deficit of trade. When trade deficit is experienced, the country could devalue or
undervalue her currency for the purpose of discouraging imports and increasing export with the purpose of
correcting the deficit (Yioyio, 2015). The Washington consensus that was repackaged by Williamson (1990)
projected the part that exchange rate plays in the promotion of economic growth in a country. The argument posits
that an optimal exchange rate exists that harmonizes both the short and long macroeconomic objectives that makes
the domestic goods favourably compete with other foreign goods until equilibrium trade balance is attained.

The assignment of exchange rate in the determination of economic growth was mostly ignored in the early theories
of growth, such as Solow-Swan (1956, 1957) simply because their analysis was focused on closed economies. The
later theories of growth such as Ricardo, and Lewis showed a clearer contribution of exchange rate to the growth
process. The growth of the nation, according to them is hinged on the expansion of the manufacturing sector as
they engage more of the labour force that increases productivity national output. Exchange rate then becomes the
allocative price for factors of production in the manufacturing sector and the tradable goods prices in the sector
and the economy
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The effect of exchange rate on economic growth as presented in the literature has been a debate between the
traditional and structuralist thoughts. The structuralists opined that overvaluation rather than undervaluation
promotes growth, while the traditional view submits that undervaluation promotes growth. The third strand of
argument is whether undervaluation promotes growth in developing than developed economies. The fourth line of
argument is on the direction of causality between undervaluation and economic growth (Rodrick, 2008). Findings
from empirics have shown revealed that overvaluation of currency deters growth while undervaluation stimulates
growth (Rodrick, 2008). According to Rodrick (2008), this positive relationship between undervaluation of
exchange rate and growth applies only to developing economies. Rodrick (2008) and Karahan (2020) premised
the positive relationship between undervaluation of currency and economic growth on the assumption that
undervaluation makes domestic goods that are tradable to be cheaper and imports more expensive. That means
growth is enhanced through increase in net export due to devaluation.

One of the arguments posits that in trying to promote export, the manufacturing sector is quite pivotal in the process
because the sector generates positive externalities into the economy than any other sector. Externalities such as
technology spill-overs or technology transfer. Another argument rests on the fact that undervalued exchange rate
encourages saving and investment (Dooley, et al., 2004). It was further argued by Rodrick (2008) that
manufacturing sectors in these developing countries are not so much affected by distortions and an attempt to
remove those distortions is difficult and in order to reallocate resources more towards the manufacturing sector,
undervaluation of exchange rate may be the best option. Although these positive externalities that are claimed spill
over into the country has not been too obvious (Eichengreen, 2008; Harrison and Rodriguez-Clare, 2008). Apart
from the fact that these externalities have not been too obvious, it has not been clearly proved that manufacturing
sector is not proportionately affected by distortions in the economy. In this regard, the distortions created by
undervaluation have been left unaddressed, and that makes the purported gains from undervaluation doubtful
because absorption level has fallen from foreign high price. Almost all the early empirical literatures support the
positive relationship between exchange rate undervaluation and economic growth in developing countries
(Rodrick, 2008; Schroder, 2013).

The other school of thought is the structuralist whose argument is that exchange rate undervaluation is negatively
related to economic growth in the developing countries. Their position is hinged on the fact that most developing
economies are dependent on developed economies for importation of raw materials, production inputs,
intermediate inputs, for their domestic production (Rodrick, 2008, Ribeiro, McCombie and Lima, 2019). Since
undervaluation makes import expensive, then production costs of firms will be affected since the only way to
source for these inputs is from the foreign market. High cost of production is therefore a disincentive for production
and this will ultimately affect aggregate output and economic growth negatively.

This work intends to find out how exchange rate undervaluation has affected the manufacturing sector output and
GDP growth in Nigeria. Most of the works done have mostly examined the effect of exchange rate on economic
growth but this work simply intends to find out if the fall in local currency has any negative effect on the
manufacturing sector that feeds the national output. In other words, if exchange rate is low, does it translates to
crowding out the manufacturing sector in the country and thereby reducing national output?

The following section highlights some of the recent empirical literatures. Section three presents the theoretical
framework and section four shows the methodology used for the analysis. Section five presents the results and
analysis while section six summarizes and proffers policy recommendations.

2.2 Empirical Review

The work of Ribeiro, McCombie, and Lima (2019) on the effect of exchange rate devaluation in 54 developing
countries between 1990 and 2010 was carried out from the Structuralist perspective. It was discovered that
exchange rate undervaluation showed a negative effect on economic growth. This result is in alignment with the
Structuralist position, whose opinion is premised on the fact that distortions and bottlenecks inherent in these
economies would impede the transmission of the benefits of devaluation into these economies. The structural
bottlenecks in addition to the increased input prices include supply inelasticity of domestic production. Even when
the domestic goods and services are relatively cheaper both for local and foreign buyers in addition to the high
price of importation, the domestic producers cannot increase production of goods and services due to some
unfavourable production conditions and technology. Such conditions that make supply inelastic include rigidities
in agricultural production, weak infrastructural facilities, unavailability of sufficient funds to expand output. The
implication of this is that, any attempt to undervalue domestic currency will become inflationary due to high cost
of imported inputs and excess demand over supply. In summary, the overdependence of domestic firms on foreign
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inputs makes undervaluation of currency not beneficial to domestic economies in the developing countries. When
demand for import is inelastic, the country becomes a dumping ground and that makes domestic goods unattractive
which again is detrimental to domestic output. The findings of Ribeiro, et al., (2019) were supported by that of
Celik, Celik and Barak, (2017) on twelve Eastern European and Middle Asian countries between 1995 and 2014.
The two studies found that exchange rate devaluation leads to slow economic growth.

Samuel, Udo and Imolemen (2018) studied the link between Naira devaluation and economic growth in Nigeria
from 2000 to 2015. Ordinary Least Squares was used in the analysis of the work. It was found from the R square
result that over 90 percent of changes in GDP was accounted for by the independent variables including exchange
rate, even though its specific contribution was not specified. However, the authors still went ahead to report that
devaluation was harmful to the economy simply because the conditions that will make it profitable to Nigeria are
not met in the country.

A study on 150 countries by Habib, Mileva and Stracca (2017) focused on finding the effect of exchange rate
undervaluation on economic growth in those countries. It was found from the result that exchange rate
undervaluation raises real GDP growth in those countries. A similar cross country study was done by Missio,
Jayme, Britto, and Oreiro (2015) for 63 developing countries from 1978 to 2007. The finding revealed that there
existed a positive relationship between exchange rate and growth of output in the countries. This shows that
devaluation exerts a positive impact on growth especially through demand for import elasticity. Obansa,
Okoroafor, Aluko, and Eze (2013) interrogated the effect of exchange rate on economic growth in Nigeria from
1970 2010 and findings showed that the effect is in agreement with earlier studies with a strong positive effect of
exchange rate on economic growth. This result again points to the fact that exchange rate devaluation is strongly
related to economic growth. In addition to the previously reviewed works that showed positive relationship
between exchange rate undervaluation and economic growth, other works like Di Nino, Eichengreen, and Sbracia,
(2011), Aman, Ullah, Khan and Khan (2013), Chen (2012), Rodrick, (2008) similarly revealed that exchange rate
undervaluation had positive relationship with economic growth in developing countries. On a more specific level,
it was revealed that when exchange rate increased by 10 percent output rose by 3.3 percent from the work done by
Narayan and Narayan (2007) on Fiji economy

Ayen (2014) investigated how exchange rate devaluation affect Ethiopian economy both in the short and long run
with data between 1998 and 2010. A quarterly data with Vector Autoregressive method was employed and the
result showed that exchange rate devaluation exerted a negative effect output growth although without any specific
effect in the short run. The implication for the country is negative because the output of Ethiopia is not demand
elastic since it is more of agricultural products and so policy designs that would help the economy militate against
the negative effect of exchange rate needs to be put in place.

Upadhyaya, Rainish, Kaushik and Bhandari (2013) investigated how currency devaluation affected output level in
some countries in South-Eastern Asia between 1980 and 2010. After confirming that the time series data satisfied
the assumption of required, the panel Error Correction Mechanism methodology was employed and the findings
revealed that currency devaluation has a negative relationship with aggregate output both in the short and medium
term in these countries.

2.4 Theoretical Framework

This work is anchored on the Marshall-Lerner condition which is also referred to as elasticity approach to Balance
of Payment. This theory was put forward by Alfred Marshall and Abba P. Lerner. The proposition states that when
a country initially begins depreciating their currency, it will initially worsen their Balance of Payment position but
as the devaluation continues, it will become improve the BOP on the condition that the sum of the elasticity of
export and import in absolute terms is greater than one. If the sum is less than one, devaluation will worsen he
BOP, but if it is equal to one, depreciation has no effect on BOP. One of the key assumptions that will make this
condition beneficial for the devaluing country includes perfect elasticity of supply from the domestic economy.

3.0 Model Specification
This work adapts the work of Rodrick (2008) in his panel estimation of the effect of undervaluation of exchange
rate on economic growth, where he used real Gross Domestic Product per capita, undervaluation of exchange rate

and other dummy variables as explanatory variables on economic growth. This work will introduce the
manufacturing output along with real exchange rate as independent variables. The rationale is to see the effect of
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real exchange rate undervaluation on both economic growth and the tradable sector represented by the
manufacturing sector. The functional form of the relationship can therefore be expressed as:

RGDPg = f(reer, manout, imp, exp) (1)

And the econometric model of equation (1) can be expressed as:

RGDPg, = f, + foreer, + fzmanout, + Biimp, + Psexpe + g .. 2)

Where RGDPg, = Real Gross Domestic Product growth in time t, reer; = real effective exchange rate at time t,

manout, = manufacturing output in time t, imp, = import in time t, exp, = export in time t, §; = are the
parameters to be estimated, where i = 1-5, y, = error term that is assumed to satisfy the assumptions.

3.1 A priori Expectations
B, > 0 if real exchange rate is to have a positive effect on growth

B3 >0,6,<0,8;>0

After the Unit root test on all the variables using augmented Dickey-Fuller approach (Dickey and Fuller, 1979),
it was found that all the variables were not stationary at level, but became stationary after first differenced. It was
also confirmed that the variables were cointegrated using Johansen’s cointegrating technique (Johansen, 1988).
The estimation technique that is suitable for this work shall therefore be Vector Error Correction model (VECM),
which is specified below:

3.2 Vector Error Correction Model

The Vector Error Correction Model restricts the long run behaviour of the endogenous to converge to their
cointegrating relationships while allowing for a short run adjustment. The cointegrating term is known as the error
correction term since the deviation from the long run equilibrium is corrected gradually through a series of partial
short run adjustments.

Given a three-variable case, (y, x and z), the VECM can be specified as:

Ay, =a+ Z{':f Bi Aye_i + 25;11 5]’ Axe_j+ er(n_=11 Om Az + p1 ECT;_1 + ey, €))
Axp =T+ Z{'c:_f Bi Ay, + 25;11 8 Axy_j + Ytt Om Az + p2ECT_; + €3 “
Az, =y + Zi'(:_f Bi Ay + Zﬁc:_% 8; Axy_j + an_:11 Om AZ_ + p3ECT;_q +e3; Q)

Where: k-1 = the lag length and it is reduced by 1 because of the differencing.f;, 6;, 8, = short run dynamic
coefficients of the model’s adjustment long run equilibrium.

p, = speed of adjustment parameter with a negative sign.

ECT,_, = the error correction term, which is the lagged values of the residuals obtained from cointegrating
regression of the dependent variable on the regressors. It contains long run information derived from the long run
cointegrating relationships.

u;; = residuals or error terms referred to as impulses, shocks or innovations.

We can re-present the models above in a more compact format, where the dependent variable is expressed as a
function of its lag and the lag of other variables in the system.

AY, =a+ 5y AY, + N2 85 X+ Bty O AZy i + p ECT, + 1y (6)

Therefore, ECTi_1 =[ViYe-1 - 0;X¢—1 - OmZi4] @)
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= the lagged OLS residual obtained from the long run cointegrating equation:
Vi =[Yeo1 - 01 X1 - 6124 4]
The ECT explains that previous period’s deviation from long run equilibrium influences the short run movement
in the dependent variable. p; = the coefficient of the ECT and represents the speed of adjustment. It measures the
speed at which Y returns to equilibrium after changes in X and Z have occurred.
In this work, we have four variables, and they are presented as follows,
Where the Vector X; is defined as follows:
X, = f(REER;.MANOUT,, IMP,,EXP,) ®)

The VECM model for this work is specified as follows:

ARGDPg, = a+ ¥¥ ' B; AREER,_; + Zj‘;f §; AMANOUT,_; + Yk16,AIMP,_,, + YXZ19,AEXP,_, +
p1ECT,_y +uy, 9

3.3 Nature and Sources of Data

The data for this work is an annual time series secondary data. The data include Real Gross Domestic Product
growth, (RGDPg), sourced from the National Bureau of Statistics (NBS), Real exchange rate proxied by real
effective exchange rate from the World Bank Development Indicator, Manufacturing output from NBS, Import
and Export from Central Bank of Nigeria Statistical Bulletin. The data spans the period of 38 years from 1981 to
2019.

4.0 Presentation and analysis of Results

4.1 Unit Root Test

Table 4.1 shows the results of the Unit root test for the variables. It showed that all the variables have unit root at
level (with the probability values higher than 5 percent level of significance), but when differenced once, they
became stationary. This is indicated by the Probability values of all the variables less than 5 percent after first
differenced. This implies that all of them are integrated of order one. This is the condition that enables us to go for

cointegration using Johanson’s cointegration technique.

Table 4.1: Unit Root Test using Augmented Dickey-Fuller

At Level At First Difference
Variable ADF stat 5% level Prob. Value ADF stat 5% level Prob. Order of
Value Integration
RGDPg -2.75857 -2.94115 0.0739 -11.634 -2.94115 0.0000 I(1)
REER -1.91992 -2.93899 0.3201 -4.29871 -2.94115 0.0016 I(1)
MANOUT | -1.42598 -2.93899 0.5597 -6.5951 -2.94115 0.0000 I(1)
IMP 0.275307 -2.93899 0.9739 -5.79862 -2.94115 0.0000 I(1)
EXPO -0.76823 -2.93899 0.8169 -4.59015 -2.94115 0.0007 I(1)

Source: Author generated using Eviews 10
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4.2. Cointegration Test Results

Cointegration shows the long relationship among the variables under study. Table 4.2 shows the tests using both
Trace and Max-eigen tests. The Trace tests indicated 5 cointegrating models while the Max-eigen test shows 2. As
a result of this cointegration and the unit root test results, we therefore employ the Vector Error Correction
Mechanism as the estimation method for the work.

Table 4.2: Cointegration Test using Johansen Method

Trace Test Max-eigen Test
Null Trace Stat | 5% Level Prob. Max-eigen | 5% Level Prob.
Hypothesis Value Stat Value
None 105.1967 69.81889 0.0000 41.09227 33.87687 0.0058
At most 1 64.10438 47.85613 0.0008 31.25818 27.58434 0.0161
At most 2 32.84620 29.79707 0.0216 15.46521 21.13162 0.2576
At most 3 17.38100 15.49471 0.0257 13.17179 14.26460 0.0739
At most 4 4.209201 3.841466 0.0402 4.209201 3.841466 0.0402

Source: Author generated using Eviews 10

4.3 Vector Error Correction Mechanism

The model in equation (9) was estimated and the error correction term coefficient is -0.503681 and the t-statistic
is -2.15990. This shows that the ECT satisfies the sign expectation (negative) and it is statistically significant. That
also implies that the adjustment in the long run to short run disequilibrium will be adjusted at the speed of 50
percent per annum.

4.3.1 Impulse Response Function

Impulse response function explains the reaction of an endogenous variable to one of the innovations on the other
variables in the model. In other words, it describes the evolution of the variable of interest along a specified time
horizon after a shock is given in a moment.

The Impulse Response function was also estimated and shown in the figure 4.1 below;

The response of RGDP growth to real effective exchange rate is very insignificant as can be seen from figure 4.1,
howbeit, it is in the positive region. The response of RGDP growth to manufacturing output is in the negative
region all through the period under study. Manufacturing output responded negatively to import all through the
period. RGDP growth responded to export positively and quite significant but only rose from period 1 to 2 and
thereafter the momentum died out. Manufacturing output responded to real effective exchange rate negatively all
through the period. So it is clear from the impulse response function that real effective exchange rate has a negative
effect on manufacturing output and manufacturing output similarly exerts a negative effect on real GDP growth.
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Response to Cholesky One S.D. (d.f. adjusted) Innovations
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Figure 4.1: Impulse Response Function
Source: Author generated using Eviews 10

This direction of relationship confirms the position of the Structuralist that exchange rate undervaluation has a
contractionary effect on growth.

4.3.2 Variance Decomposition

While impulse response functions trace the effects of a shock to one endogenous variable on to the other variables
in the VAR system, variance decomposition separates the variation in an endogenous variable into the component
shocks to the VAR. Thus, the variance decomposition provides information about the relative importance of each
random innovation in affecting the variables in the VAR.

The variations in RGDP growth was explained majorly by the variations in itself. The proportion of the variations
in RGDP growth that is explained by REER is not more than 1 percent all through the period under study. That
supports the explanation provided by the impulse response function. Similarly the variations in RGDP growth that
is explained by manufacturing output is less than 22 percent and it declined all through the period under study.
Variations in export could not explain variations in RGDP growth more than 8.3 percent. Similarly, real effective
exchange rate could not account for variations in manufacturing output more than 1 percent all through the period.

56




Journal of Economics and Sustainable Development
ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)
Vol.12,No.20, 2021

www.iiste.org
mi

nSTe

Table 4.3: Variance Decomposition

Variance Decomposition of RGDPG:

Period S.E. RGDPG REER MANOUT IMP EXPO

1 3.775651 100.0000 0.000000 0.000000 0.000000 0.000000
2 5.201458 73.20166 0.107896 21.46210 0.526059 4.702289
3 6.102217 73.49309 0.084554 17.37843 2.610892 6.433028
4 6.669681 70.31279 0.075877 19.31468 2.880952 7.415706
5 7.237788 72.66165 0.174036 17.24342 2.448070 7.472823
6 7.820470 73.21309 0.226439 16.56257 2.216457 7.781441
7 8.401044 73.38174 0.253445 16.40994 2.107250 7.847623
8 8.898522 73.08463 0.261275 16.50775 2.048924 8.097414
9 9.364974 73.28562 0.256709 16.18918 2.040318 8.228169
10 9.806561 73.30416 0.258356 16.13394 1.985099 8.318441
Variance Decomposition of MANOUT:

Period S.E. RGDPG REER MANOUT IMP EXPO

1 53.66334 0.425773 0.879706 98.69452 0.000000 0.000000
2 85.18291 0.318816 1.089678 98.25705 0.329568 0.004893
3 109.9970 0.735168 0.706446 92.22829 5.769991 0.560105
4 135.2468 0.787246 0.470572 91.09826 6.603293 1.040632
5 158.1062 1.307515 0.448813 89.50316 7.686793 1.053717
6 176.6809 1.355265 0.356419 87.83102 9.505886 0.951406
7 191.5490 1.262515 0.303815 87.40116 10.10356 0.928952
8 205.0440 1.243353 0.277855 87.03202 10.52801 0.918765
9 218.2706 1.263643 0.254694 86.66268 10.89796 0.921024
10 231.1012 1.266626 0.242110 86.53478 11.03675 0.919739

Cholesky Ordering: RGDPG REER MANOUT IMP EXPO

Source: Author generated using Eviews 10

This goes on to tell us that the impact of real exchange rate on manufacturing output is very insignificant and
therefore consequently has very little impact on growth.
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4.3.3 Granger causality test
This test shows whether an independent variable at the lag lengths allowed can cause the dependent variable.

Table 4.4: Granger causality test

4.4a: Dependent variable: D(RGDPG) 4.4b: Dependent variable: DOIMANOUT)
Excluded Chi-sq df | Prob. Excluded Chi-sq df | Prob.
D(REER) 1.016741 2 ]0.6015 D(RGDPG) 3.718319 2 ]0.1558
D(MANOUT) 11.13846 2 10.0038 D(REER) 0.769562 2 ] 0.6806
D(IMP) 1.201809 2 10.5483 D(IMP) 3.152399 2 102068
D(EXPO) 0.499133 2 10.7791 D(EXPO) 0.163104 2 109217
All 14.748 8 |0.0642 All 9.373031 8 |0.3118

Source: Author generated using Eviews 10

Table 4.4a shows that only manufacturing output can granger cause growth with a p-value (0.0038) less than 5
percent, and from table 4.4b, none of the independent variables could granger cause manufacturing output.

5.0 Conclusion and Policy recommendation

This work has examined the impact of exchange rate undervaluation on manufacturing output economic growth
in Nigeria. Following the available data and the analysis of the result, it has been made clear that exchange rate
undervaluation has a negative effect on manufacturing output, which is the tradable sector that should have
transmitted the undervaluation into the economy. Consequently, manufacturing output has a negative effect on
growth. It was also established that exchange rate undervaluation cannot cause growth. That means there is no
causality running from exchange rate to both manufacturing output and economic growth.

It is therefore recommended that if the undervaluation will be beneficial to the country’s output growth, there is a
need to address the structural bottlenecks that will not allow supply to match both the domestic and foreign
demand. There is also the need to engage a national re-orientation on the need for citizens to patronize locally
made goods to boost the domestic aggregate demand and incentivize productivity.
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