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Abstract

This study aims to investigate the impact of exchange rate on the manufacturing sector output in Nigeria. The
manufacturing industry plays a crucial role in the economy by boosting productivity, creating employment
opportunities, and generating revenue. The study notes that compared to Asian economies like China and
Japan, the manufacturing sector in African countries, including Nigeria, has not grown to its potential due to
macroeconomic neglect and low productivity. The exchange rate is an essential macroeconomic variable that
affects the performance of the manufacturing sector, especially in a flexible exchange rate system like
Nigeria's. The research design for this investigation is an ex-post facto approach, and the data collected is
secondary, obtained from the Central Bank of Nigeria (CBN) Statistical Bulletin of 2021. The study covers 41
observations from 1981 to 2021. The dependent variable used in the study is manufacturing sector output,
proxied by GDPmfg, while the independent variables used are exchange rate (Fx), inflation rate (Inf), and
real interest rate (RInt). Linear regression analysis is used to determine the relationship between these
variables. The results reveal that the coefficient of FX is very small, with little effect on the manufacturing
sector's GDP. The t-statistic for FX is small, and the p-value is large, indicating that the coefficient for FX is
not statistically significant. Therefore, the null hypothesis is accepted, indicating that exchange rate have no
significant effect on the manufacturing sector output in Nigeria. The study concludes that other variables such
as inflation rate and real interest rate should be given more attention to boost the manufacturing sector's
performance in Nigeria.

Introduction

For an economy to change economically, the manufacturing sector must expand and function well. Due to the
manufacturing sector's significant contributions to national economic growth, the Asian tigers China and Japan
have seen increases in their per capita incomes.

The manufacturing industry offers several dynamic advantages that are essential for economic development
and plays a catalytic role in the modern economy. Manufacturing is a sector that leads in many areas in many
sophisticated economies. It is a way to boost productivity in terms of import substitution and export growth,
create foreign exchange earning capacity, increase employment, encourage investment growth at a faster rate
than any other sector of the economy, and provide a wider and more effective linkage between various sectors
of the economy. (Fakiyesi, 2005).

In contrast to other parts of the world, the situation in African nations is different since the growth and

performance of the manufacturing sector are comparatively quite low. Due to blatant neglect, many African

nations are plagued with issues with macroeconomic development and low real sector productivity. While low

productivity, unemployment, and underdevelopment on the African continent can all be permanently resolved

thanks to the immense potential of the manufacturing sector (Abiola et al., 2021). The manufacturing sector

offers a number of dynamic advantages that are vital for economic growth and act as catalysts in a
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contemporary economy. One of the industries whose success or failure is influenced by exchange rate stability.
The exchange rate is essential for developing nations like Nigeria to achieve their highest levels of production.
(Ojeyinka, 2019).

The exchange rate has been a major concern for the manufacturing sector, especially in recent years. Nigeria
operates a flexible exchange rate system, and the value of the naira has experienced significant fluctuations in
the foreign exchange market. In 2016, the Central Bank of Nigeria (CBN) introduced a new foreign exchange
policy aimed at unifying the exchange rate and addressing the volatility in the foreign exchange market.
However, the exchange rate has remained a major challenge for the manufacturing sector, affecting its
performance in several ways.

One of the ways that the exchange rate affects the manufacturing sector is through the cost of production. The
manufacturing sector relies heavily on imported raw materials, machinery, and equipment, and any
fluctuations in the exchange rate can significantly increase the cost of production. When the naira depreciates,
the cost of importing raw materials and machinery increases, making it more expensive for manufacturers to
produce goods. This, in turn, affects the competitiveness of Nigerian manufactured products in the
international market, making them more expensive compared to similar products from other countries.

Another way that the exchange rate affects the manufacturing sector is through access to foreign exchange. In
a flexible exchange rate system, access to foreign exchange can be limited, especially during times of
economic uncertainty. This can make it difficult for manufacturers to import the raw materials, machinery,
and equipment needed for production, further increasing the cost of production. This can also result in delays
in production, leading to a decline in output and revenue.

Exchange rate is one of the most important macroeconomic variables that affect the performance of the
manufacturing sector in Nigeria. The manufacturing sector is a crucial component of any economy as it
contributes significantly to the gross domestic product (GDP), creates employment opportunities and generates
revenue for the government. In Nigeria, the manufacturing sector has faced numerous challenges, including
inadequate infrastructure, high cost of production, and inconsistent government policies. However, the impact
of exchange rate on the performance of the manufacturing sector cannot be overstated.

Based on these crucial matters, this study seeks to examine the effect of exchange rate on the Nigerian
manufacturing sector output.

Research Hypothesis
Ho: Exchange rate has no significant effect on the manufacturing sector output in Nigeria.
H:: Exchange rate has a significant effect on the manufacturing sector output in Nigeria

Literature Review

Conceptual Review

The price of a nation's internal currency relative to the currencies of other nations is referred to as the exchange
rate. It is essential for connecting the pricing structures of many nations and enabling traders to make direct
price comparisons. (Pandey 2010). Kimberly (2018) pointed out that the conditions on the foreign currency
market determine the exchange rate of the majority of economies. As a result, currency rates shift constantly.

Government actively participates in exchange rate determination due to its crucial role. The control of

exchange rates affects a nation's use of its currency for sending and receiving overseas payments. (Kimberly,

2018). Kofi (2013) asserts that a profitable foreign currency market produces results. Foreign exchange

management requires monetary authorities to comprehend the critical variables that affect a currency's value
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and how they can be effectively handled to maximize revenue, aside from its transactional uses. GDP,
exchange rates, exports, capacity utilization, industrialization rates, and inflation rates are a few of these
crucial characteristics.

The degree to which a country employs its inherent productive potential to raise the value of its output of
goods and services is known as capacity utilization. Economically, capacity utilization increases as market
prices rise, and it decreases as demand declines. The annual percentage increase in the general level of prices
for goods and services is known as the inflation rate. (Paul 2002).

GDP is the monetary worth of all finished goods and services produced within the geographical boundaries of
a country during a certain period of time, usually within one year. Export is a categorization of foreign trade
whereby items produced in one country are shipped to another one for future use or sale. Foreign exchange
refers to the revenue generated by exports, which helps a nation's GDP. (The Economic Times, 2022).

Empirical Review

Real exchange rate changes in an economy can affect the results of the growth rate, according to empirical
evidence. Specifically between 1985 and 2010, Enekwe et al. (2013) looked at the effects of exchange rate
variations on Nigeria's manufacturing sector during a 25-year period. The variables chosen for investigation
included the manufacturing GDP, manufacturing foreign private investment, manufacturing employment rate,
and manufacturing exchange rate. The secondary data for the analysis came from the CBN Statistical Bulletin
and the Nigeria Bureau of Statistics, and multiple regression analysis served as the research's model.
According to the study, all explanatory factors had a substantial and positive link with the GDP of the
manufacturing sector, and the model's R2 value was 80%. The authors suggest that the government support
agricultural export diversification and make investments connected to agriculture based on the findings of the
study. Additionally, the government must put import limits on goods made domestically in Nigeria and
promote the purchase of locally produced goods by Nigerians.

The impact of currency rate volatility on the manufacturing sector production in Nigeria from 1981 to 2018
was examined by Onwuka et al. in 2020. In order to examine time series data, the study used a vector
autoregressive model (VAR). To determine the incidence of exchange rate volatility and to extract the
volatility series, the GARCH model was utilized. The empirical outcome of the GARCH estimations
demonstrated that volatility associated with exchange rates is prevalent. The (VAR) estimates' findings also
demonstrated that Nigeria's industrial production was significantly harmed by exchange rate volatility. The
report advises manufacturing organizations to identify the different exchange rate risks that could affect them
and create management methods to mitigate the impact.

Similar to this, Nura Ali (2020) looked studied how changes in exchange rates affected Nigerian industrial
performance over a 37-year period. (from 1981 to 2018). The ARDL model was used to analyze annual time
series data from the CBN, NBS, and Index Mundi Nigeria. According to the research's findings, the
performance of Nigeria's manufacturing sector is negatively impacted by exchange rate fluctuations.
According to the study, Nigeria should maintain exchange rate stability to enhance the manufacturing sector's
capabilities and boost its GDP contribution.

Okolo et al. (2016) investigated the factors that influence exchange rate volatility and how it affects Nigeria's
manufacturing sector output. The impact of exchange rate volatility on Nigeria's manufacturing sector
production was examined using the vector autoregression approach and error correction methods. The
outcome demonstrated that the fluctuation of the exchange rate in Nigeria was turbulent and unstable. The
GDP of the manufacturing sector was shown to be considerably impacted by the official exchange rate.
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However, there was no discernible relationship between the exchange rate of Nigeria and net foreign
investment, trade balance, or trade openness.

Sulaimon et al. (2020) used an ordinary least square (OLS) regression model to analyze the impact of exchange
rate on the expansion of Nigeria's manufacturing sector between 1986 and 2014. The findings showed a strong
positive relationship between Nigeria's manufacturing output and the exchange rate. According to the study's
recommendations, any adjustments to the management strategy for exchange rates should be given time to
take effect. Additionally, incentives should be provided to domestic producers in order to advance their
technological and infrastructure advancement, which would benefit Nigeria's gross domestic product and
employment.

Using time series data from 1981 and 2015, Areghan et al. (2020) investigated the effects of exchange rate
management on the performance of the agricultural and manufacturing sectors in Nigeria.The results of the
ordinary least squares regression technique showed that the agriculture sector and the exchange rate had a very
strong positive association. The analysis suggests that in order to improve Nigeria's exchange rate, agricultural
exports should be boosted relative to imports.

Ezie Obumneke, Suleiman, and Abdelrasaq (2016) calculated the impact of exchange rates on manufacturing
sector production between 1986 and 2014 using the Ordinary Least Square (OLS) regression approach. The
study's findings indicated a relationship between GDP in manufacturing and the exchange rate. It is advised
that in order to raise the manufacturing sector's contribution to the country's gross domestic product, local
firms should be given subsidies and incentives along with better infrastructure and technical advancement.

According to Edward and Levy Yeyati (2003), nations with flexible exchange rates experience quicker
economic growth. (Pritchett, Rodrik 2005) also found a strong correlation between real exchange rate
depreciation and increased economic growth. Asher (2012) "examined the impact of exchange rate variations
on Nigerian economic growth for the period 1980-2010. The results showed that real exchange rates positively
impacted economic growth.

Eme and Johnson (2012), on the other hand, looked into the effects of exchange rate fluctuations on real GDP
in Nigeria between (1986-2010). The results showed that there was no significant association between
exchange rate variations and production growth, but that monetary variables had an impact on economic
growth.

According to our empirical analysis, numerous scholars have looked into how the performance of Nigeria's
manufacturing sector is affected by the exchange rate and exchange rate volatility. However, given that
currency rate fluctuations have been more common in Nigeria during the past five years, there is a need for
more recent research on the subject. Our goal in this study is to assess the impact of these changes using the
most recent data available, which covers the years 1981 through 2021.

Methodology
Research Design
Ex-post facto research design is the approach that will be taken in this investigation. Ex-post facto research
design adoption was based mostly on two factors. First off, as the event under inquiry had already happened,
the study relied on historical accounting data from the Central Bank of Nigeria Statistical Bulletin, 2021, and
it had no intention of manipulating or controlling the independent variables. Secondly, ex-post facto research
design is also known as causal comparative research; it is employed when the study aims to establish a causal
relationship between the independent and dependent variables by determining the cause-effect relationship
between the independent and dependent variables.
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Source of Data

The source of data for this work is secondary. The data were time series collected from the Central Bank of
Nigeria (CBN) Statistical Bulletin of 2021. The study has fourty-one (41) observations with a timeframe of
1981 to 2021.

Model Specification

The study made use of dependent and independent variables. The dependent variable adopted for the study is
the Manufacturing sector output (proxied by GDPmfg), while the independent variables adopted are as
follows, Exchange Rate (Fx), Inflation rate (Inf,), and Real Interest rate (RInt).

This is expressed by the equation given below:

GDPmfg = f(FX, Inf, RInt) ---eql
The related econometric model is stated as:
GDPmfg = Bo + B1FXx1 + B2Inf, + BsRInts + ---eq2
Where:
GDPmfg = Gross Domestic Product of Manufacturing Sector
Fx = Exchange Rate
Inf = Inflation Rate
Rint = Real Interest Rate
Bo = Intercept
B1, B2 & B3 = Coefficients of the regression equation.
i = Stochastic or error term

Method of Data Analysis

The unit root test, correlation analysis, and descriptive statistics are the data analysis techniques used in this
study. To prevent erroneous regression results, the unit root test (also known as the Augmented Dicky Fuller)
was carried out. Due to time-varying variance, a non-stationary time series renders the normal statistical test
useless. 2004 (Guijaraiti). As a result, series should be stationary, which means that their mean, variance, and
auto-covariance should all be constant. The relationship between financial intermediation and the growth of
the financial sector was assessed using the Ordinary Least Square method. The assumption that the Ordinary
Least Square is the best linear unbiased estimator served as the foundation for the acceptance of this technique.
(Uremadu, 2002). Anyanwu claims that it has a minimum variance as well. (2000).

Data Analysis
Descriptive Analysis
Table 4.1 Descriptive Analysis

GDPMFG FX INF RINT
Mean 3879.583 112.2408 0.189495 0.453578
Median 1146.683 113.45 0.1288 4.310292
Maximum 25725.87 435 0.7284 18.18
Minimum 28.22947 0.6369 0.0539 -65.8572
Std. Dev. 5860.414 115.7097 0.166597 14.25917
Observations 41 41 41 41

Source: Study's computation from Eview 12

Table 4.1 presents descriptive statistics for the variables, namely "GDPMFG", "FX", "INF", and "RINT".
Mean: This is the arithmetic average of the values in each variable. For example, the mean value of
"GDPMFG" is 3879.583, which suggests that, on average, the value of this variable is relatively high compared
to the other variables.
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Median: This is the value that separates the upper half from the lower half of the values in each variable. For
example, the median value of "GDPMFG" is 1146.683, which is lower than the mean value, indicating that
the distribution of the variable may be skewed to the right.

Maximum: This is the highest value in each variable. For example, the maximum value of "RINT" is 18.18,
which suggests that there may be some extreme values in the distribution of this variable.

Minimum: This is the lowest value in each variable. For example, the minimum value of "GDPMFG" is
28.22947, which suggests that there may be some outliers in the data.

Std. Dev.: This is the standard deviation of the values in each variable, which measures the degree of dispersion
of the values around the mean. For example, the standard deviation of "GDPMFG" is 5860.414, indicating
that the values in this variable are widely dispersed around the mean.

Correlation Analysis
Table 4.2 Correlation Analysis

Correlation
Probability
GDPMFG FX INF RINT

GDPMFG 1
FX 0.924002 1

0.0000 -----
INF -0.22816 -0.31108 1

0.1514 0.0477 -----
RINT 0.242257 0.332213 -0.51349 1

0.127 0.0338 0.0006 -----
Source: Study's computation from Eview 12

In table 4.2, the correlation coefficient between GDPMFG and itself is 1.000000, as expected, and the same
applies to the other variables. The correlation coefficient between FX and GDPMFG is 0.924002, indicating
a strong positive correlation between these two variables. The probability value of 0.0000 indicates that this
correlation is statistically significant at the 1% level.

The correlation coefficient between INF and GDPMFG is -0.228155, indicating a weak negative correlation
between these two variables. However, the probability value of 0.1514 indicates that this correlation is not
statistically significant at the 5% level.

The correlation coefficient between RINT and GDPMFG is 0.242257, indicating a weak positive correlation
between these two variables. The probability value of 0.1270 indicates that this correlation is not statistically
significant at the 5% level.

The correlation coefficient between FX and INF is -0.311083, indicating a moderate negative correlation

between these two variables. The probability value of 0.0477 indicates that this correlation is statistically
significant at the 5% level.
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The correlation coefficient between FX and RINT is 0.332213, indicating a moderate positive correlation
between these two variables. The probability value of 0.0338 indicates that this correlation is statistically
significant at the 5% level.

The correlation coefficient between INF and RINT is -0.513492, indicating a strong negative correlation
between these two variables. The probability value of 0.0006 indicates that this correlation is statistically
significant at the 1% level.

Unit Root Test
Table 4.3 shows the results of the Augmented Dickey-Fuller (ADF) test for four variables: logGDPmfg, Fx,
Inf, and RInt. The ADF test is a statistical test used to determine if a time series is stationary or not.

Table 4.3 ADF Unit Root Test

Variable Adf Order | 5% critical levels | t-Statistic | Prob.

logGDPmfg | 1 (1) | -3.533083 -8.043669 | 0.0000
Fx 1 (1) 3529758 | -5.416414 | 0.0004
Inf 1(I) 3529758 | -5.752543 | 0.0001
RInt 1(I) 3529758 | -9.876056 | 0.0000

Source: Study's computation from Eview 12

For all four variables, the t-statistic is less than the critical value at the 5% level, indicating that we can reject
the null hypothesis of the presence of a unit root and conclude that the series is stationary at the 5% level of
significance.

Specifically, for logGDPmfg, the t-statistic is 0.0000, which is less than the critical value of -3.533083.
Similarly, for Fx, the t-statistic is 0.0004, which is less than the critical value of -3.529758. For Inf, the t-
statistic is 0.0001, which is less than the critical value of -3.529758. For RInt, the t-statistic is 0.0000, which
is less than the critical value of -3.529758.

Regression Analysis
The econometric model adopted to capture the stationarity and lag of the dependent variable is expressed as;

LogGDPmfg = Bo + B1FXx1 + B2Inf, + BsRInts + BsLogGDPmMfg:.1 + (U ---eq3
Where:

LogGDPmfg = Natural logarithm of GDP in the manufacturing sector

Fx = Exchange Rate

Inf = Inflation Rate

Rint = Real Interest Rate

LogGDPmfg:. = LOGGDPMEFG lagged by one

B0 = Intercept

Bl,P2&P3 = Coefficients of the regression equation.

i = Stochastic or error term
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Table 4.4 Regression Analysis
Dependent Variable: LOGGDPMFG
Method: Least Squares

Variable Coefficient Std. Error  t-Statistic  Prob.

FX 2.40E-05 0.000285 0.084067 0.9335
INF 0.404079 0.14151 2.855481 0.0072
RINT -0.00384  0.002549  -1.50498 0.1413
LOGGDPMFG(-1) 1.013079 0.016247 62.35308 0.0000
C 0.011691 0.086399 0.135313 0.8931
R-squared 0.998008 Mean dependent var  6.871265

Adjusted R-squared  0.997781 S.D. dependent var 2.076861
S.E. of regression 0.097842 Akaike info criterion  -1.69446

Sum squared resid 0.335056 Schwarz criterion -1.48335
Log likelihood 38.88923 Hannan-Quinn criter. -1.61813
F-statistic 4384.347 Durbin-Watson stat ~ 1.935116
Prob(F-statistic) 0.0000

Source: Study's computation from Eview 12

This is a linear regression analysis where the dependent variable is LOGGDPMFG (the natural logarithm of
GDP in the manufacturing sector), and there are four independent variables: FX (exchange rate), INF (inflation
rate), RINT (real interest rate), and LOGGDPMFG lagged by one period (LOGGDPMFG(-1)).

The coefficient of FX is very small with a value of 2.40E-05, indicating that there is very little effect of changes
in exchange rates on GDP in the manufacturing sector. The t-statistic for FX is also very small at 0.084067,
and the p-value is large at 0.9335, indicating that the coefficient for FX is not statistically significant at the
5% level. Overall, the results suggest that changes in exchange rates do not have a significant impact on GDP
in the manufacturing sector.

The results show that the coefficient for INF is statistically significant at the 5% level, with a p-value of 0.0072.
This suggests that inflation has a significant effect on GDP in the manufacturing sector. The coefficient
estimate for INF is 0.404079, which means that a 1% increase in inflation is associated with a 0.404079%
increase in GDP in the manufacturing sector, all else being equal.

The coefficient for RINT is negative (-0.00384), indicating that there is a negative relationship between real
interest rates and GDP in the manufacturing sector. However, the coefficient is not statistically significant at
the 5% level, with a p-value of 0.1413. This suggests that there is not enough evidence to conclude that real
interest rates have a significant impact on GDP in the manufacturing sector. Overall, these results do not
provide strong evidence for the relationship between real interest rates and GDP in the manufacturing sector.

The coefficient for the lagged dependent variable is highly significant with a t-value of 62.353 and a p-value
of 0.0000, indicating that the dependent variable is strongly autoregressive and that its past values are highly
predictive of its current value. This result suggests that there is a strong persistence in the GDP of the
manufacturing sector over time, and that the past values of the dependent variable have a very high impact on
its current value.

The coefficient of determination (R-squared) is very high at 0.998, indicating that the model explains a large
proportion of the variation in the dependent variable. The adjusted R-squared is also high at 0.998, which
suggests that the inclusion of the independent variables is appropriate and not overfitting the model. The
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Durbin-Watson statistic is 1.935116, which is close to 2, suggesting that there is no significant autocorrelation
in the model residuals.

Overall, the results suggest that inflation has a significant effect on GDP in the manufacturing sector, while
changes in exchange rates and real interest rates do not have a significant impact.

Conclusion and Recommendations

Conclusion

The study aimed to investigate the effect of exchange rate on the performance of the manufacturing sector in
Nigeria using a linear regression model. The analysis revealed that changes in exchange rates do not have a
significant impact on GDP in the manufacturing sector, as the coefficient for FX is very small and not
statistically significant at the 5% level. On the other hand, inflation has a significant effect on GDP in the
manufacturing sector, with a positive coefficient estimate of 0.404079, indicating that a 1% increase in
inflation is associated with a 0.404079% increase in GDP in the manufacturing sector. The analysis also
suggested a negative relationship between real interest rates and GDP in the manufacturing sector, but the
coefficient estimate was not statistically significant at the 5% level. Furthermore, the results showed a strong
persistence in the GDP of the manufacturing sector over time, with the past values of the dependent variable
highly predictive of its current value. Overall, the findings of the analysis suggest that inflation is a crucial
factor affecting the performance of the manufacturing sector in Nigeria, while changes in exchange rates and
real interest rates may not have a significant impact.

The findings of this analysis have significant implications for policymakers and business leaders in Nigeria's
manufacturing sector. The results suggest that changes in exchange rates have little impact on the sector's
GDP, which may provide some relief for businesses struggling with currency fluctuations. However, the
significant effect of inflation on the sector's GDP means that policymakers must pay close attention to
inflationary pressures and take steps to control them.

Recommendations
Based on the analysis results, the following recommendations can be made:

1. Inflation should be closely monitored and managed by policymakers, as it has a significant effect on
the performance of the manufacturing sector. Measures should be put in place to control inflation and
stabilize prices in order to improve the sector's growth.

2. The exchange rate policy should be reviewed and adjusted if necessary, as the current analysis shows
that changes in exchange rates do not have a significant impact on the performance of the
manufacturing sector. However, it should be noted that exchange rates can affect other sectors of the
economy, and policies should take these intersectoral linkages into account.

3. The negative relationship between real interest rates and GDP in the manufacturing sector suggests
that policies that encourage low interest rates may be beneficial for the sector. However, since the
coefficient estimate for real interest rates is not statistically significant, further research may be needed
to determine the true impact of interest rates on the sector's performance.

4. Given the high significance of the lagged dependent variable, it is important to recognize the
persistence of GDP in the manufacturing sector over time. This suggests that policies should focus on
promoting long-term growth and stability in the sector, rather than short-term fixes.

5. Finally, policymakers should recognize the importance of the manufacturing sector for the overall
economic development of the country and prioritize policies that support its growth and
competitiveness. This could include measures such as investment in infrastructure, promotion of
exports, and support for small and medium-sized enterprises in the sector.
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