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Abstract. Electricity is a crucial factor in modern manufacturing processes, but erratic

power supply hampers the efficiency of Nigeria's manufacturing sector. This research

examines electricity production, consumption and its impact on Nigeria's industrial out-
put, exploring the relationship between power availability and economic and industrial ad-
vancement. We hypothesise a significant long-term relationship exists between electric-
ity production/consumption and manufacturing sector outputin Nigeria. The time series

data from 1985 to 2018 and the Autoregressive Distributed Lag (ARDL) bounds testing

technique for cointegration were used. Our findings reveal long-term relationships be-
tween the variables, indicating that manufacturing output benefits from electricity in the

shortand long term. However, this effect only becomes statistically significant over time.
A multiple regression model also shows that interest rate, inflation rate, electricity, and

gross fixed capital formation variables are positively associated with economic develop-
ment. These results have significant policy implications, demonstrating that increasing

the electricity supply is essential for boosting productivity in the manufacturing sector.
Moreover, to achieve Nigeria's economic goal of becoming one of the world’s 20 largest
industrialised economies, a consistent and sufficient increase in energy supply, particu-
larly to the manufacturing sector, must be a steadfast policy. Economic growth appears

to be closely linked to energy consumption. Therefore, to foster economic growth, itis

recommended that industrial development and electricity generation issues be priori-
tised, especially in budget planning. A substantial allocation should be made to the elec-
tricity sector to permanently improve the state of the electricity supply, which in turn

will support overall economic development.

Key words: electricity production; manufacturing sector; factors of production; output;
Nigeria.
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1. Introduction GDP. The oil and gas industry is a crucial
Nigeria’s economy is structured in  driver of the economy. Despite the gov-
a manner typical of developing countries. ernment’s efforts over the past fifty years
Agriculture is a vital component of the pri- to expedite industrialisation, especially in
mary sector, contributing over half of the recent years, the manufacturing-related in-
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dustrial sector accounted for only 8 to 13 %
of Nigeria’s economic output in 2019 and
2020.

According to Afolabi & Laseinde [1],
industrialisation is often seen as a vital in-
strument for promoting economic develop-
ment and growth. For an economy to grow,
it must produce a wide range of acceptable
economic goods and services. Nigeria’s
manufacturing sector faces numerous chal-
lenges due to an excessive reliance on for-
eign technology, the inability to produce
necessary equipment and technology do-
mestically, and a lack of funding and in-
frastructure, such as power. This lack of re-
search development and innovation funding
risks Nigeria’s technological foundation.

Nigeria needs to expand its industry
as a developing country with abundant re-
sources. Industrial strategy is crucial be-
cause it guides the achievement of econom-
ic objectives. The manufacturing subsector
and industrialisation strategies are essen-
tial for utilising the economy’s existing re-
sources and realigning the state to improve
living standards [2].

During the economic lockdown caused
by the COVID-19 pandemic, many coun-
tries implemented investment decisions to
support population growth and business
prosperity. Surprisingly, Nigeria faced a di-
lemma of declining crude oil production
and falling global prices during this peri-
od. Despite the country’s vast energy re-
sources, the growth in the industrial sector
remains stagnant, impacting the sustaina-
bility of other economic sectors.

Kassim & Isik [3] noted that numer-
ous existing literature explored the corre-
lation between growth and energy, empha-
sising that energy is crucial to development.
However, further research is required to ad-
dress the equally important role of the in-
dustrial sector in economic growth. It is
strongly advised that the industrial sector
serves as the primary hub for the produc-
tion and consumption of energy.

The unstable electricity supply has
significantly hindered industrial progress,
leading to the shutdown of machinery and
the relocation of some operations to neigh-
bouring countries. Consequently, Nigerian
and foreign investors have moved to coun-
tries like Ghana and the Republic of Benin
(e.g., Michelin). Onwe & King [4] ob-
served that Nigeria’s inconsistent electric-
ity supply has adversely affected many pro-
ductive sectors, particularly the industrial
sector.

Electricity is crucial for any coun-
try’s industrialisation. The modern world
functions as a global village, relying on
information access made possible by
reliable and efficient electricity sup-
plies. Industrial electricity has rapidly
advanced worldwide due to large-scale
electrification, which generates sufficient
power for all the technology needed for
production. With a steady and adequate
supply of electricity, the output of goods
and services will rise, unemployment and
poverty rates will decline, and structur-
al and technological challenges common
in developing nations like Nigeria will be
largely mitigated.

However, power outages significantly
affect developing nations like Cameroon
and Nigeria, with annual outages lasting at
least 1,000 hours. This persistent Issue pos-
es a major challenge to the efficient opera-
tion of enterprises that depend on a steady,
adequate, and reliable electricity supply [5].
Consequently, more than 30 % of compa-
nies in developing countries own or share
a generator; in South Asia and Africa, the
ratios are closer to 50 % and 30 %, respec-
tively [6]. These companies face numerous
difficulties, including declining sales and
earnings, rising production costs, and re-
duced productivity [7].

According to Amos et al. [§], one of
the biggest infrastructure issues prevent-
ing Nigeria’s business sector from growing
faster is the country’s inadequate electric-
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ity production and supply. Most Nigerian
businesses and industries experience pow-
er outages due to erratic electricity supply,
which raises production costs and results
in lower output, damaged equipment, and
higher material costs.

Despite government efforts to increase
Nigeria’s electricity production, significant
challenges remain. Many industries have
been relocating to neighbouring countries
due to high production costs, impeding
the nation’s inclusive growth and devel-
opment. This industrial exodus is attribut-
ed mainly to the persistent electricity crisis,
which affects the expansion of the manu-
facturing sector and the overall economy.
For instance, households are increasing-
ly vulnerable to shocks due to a lack of af-
fordable energy, which is essential for es-
tablishing backwards and forward linkages
between the manufacturing and agricultur-
al sectors [9].

Energy has a wide range of applica-
tions that could boost the Nigerian econo-
my. Companies rely on electricity not on-
ly to light offices but also to power storage
facilities for perishable goods. In addition,
those dependent on computers and informa-
tion communication technology (ICT) for
business transactions suffer from unstable
or insufficient power, which can frequent-
ly damage equipment.

Many industries collaborate to produce
electricity, a crucial service for the industri-
al sector’s production activities. Thus, the
nation’s ongoing electrical crisis may be
affecting both the expansion of the man-
ufacturing sector and the overall economy.
Furthermore, current data shows that the in-
dustrial sector is growing slowly, with poor
energy consumption being a significant fac-
tor behind this sluggish growth despite ex-
isting laws and incentives [10].

The scarcity of research in this field
motivated the quest to study the effects of
electricity production and consumption on
Nigeria’s manufacturing sector using annu-

al data from 1985 to 2018 and the ARDL
model.

The purpose of this study is to first-
ly determine whether there exists a corre-
lation between the output performance of
Nigerian manufacturing firms and electric-
ity production and secondly to examine the
relationship between Nigerian manufac-
turing firms’ performance and electricity
generation.

The main hypothesis to be tested is as
follows:

Null Hypothesis (H0): There is no sig-
nificant long-term relationship between
electricity production/consumption and
manufacturing sector output in Nigeria.

Alternative Hypothesis (H1): Nigeria
has a significant long-term relationship be-
tween electricity production/consumption
and manufacturing sector output.

Structure of the article. The remaining
sections of this paper comprise the theoret-
ical and literature review, methods, results
presentation and discussions, and conclu-
sions.

2. Review of Literature

2.1 Relevant theories

The production and consumption of
energy are primarily explained through two
main theories: the energy matrix model and
the energy ladder model. These models of-
fer different perspectives on how house-
holds and economies transition between
various energy sources. The energy ladder
model posits that as household economic
activity increases, there is a shift towards
more advanced fuels. Leach [11] argues
that the primary barriers to this transition
are the expensive appliances required for
using modern fuels and their limited avail-
ability.

Heltberg [12] outlines three main
steps in this model: forests, kerosene and
coal, and natural gas. This concept pro-
vides a framework for estimating house-
hold energy use in developing economies.
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Understanding fuel preferences, consump-
tion patterns, and switching behaviours is
crucial when developing transition support
strategies. The energy ladder hypothesis
forms the basis for conceptualising energy
demand in emerging economies [11, 12]. In
contrast, the energy matrix model focuses
on how households allocate their dispos-
able income to maximise utility.

Leach [11] explains that this model as-
sumes household expenses primarily com-
prise food, clothing, and electricity, with
energy costs further divided into various
sources. While the energy ladder model
emphasises the progression towards more
advanced fuels based on economic growth,
the energy matrix model highlights the eco-
nomic decision-making process in energy
consumption.

Both models contribute to understand-
ing energy patterns, particularly in devel-
oping countries. These theoretical frame-
works provide valuable insights into the
complexities of energy transitions and con-
sumption patterns in Nigeria’s manufac-
turing sector. They can inform policy de-
cisions and strategies to improve energy
access and efficiency, especially in devel-
oping economies where the shift from tradi-
tional to modern energy sources is ongoing.
By considering both models, researchers
and policymakers can develop more com-
prehensive approaches to addressing ener-
gy challenges and promoting sustainable
development [11, 12].

2.2. Empirical Literature Review

Quadri & Bukola [13] employed the
ARDL model to analyse the relationship
between Nigerian manufacturing output
and electricity consumption from 1980 to
2021. Their study identified labour, capital,
and electricity consumption as the prima-
ry factors influencing manufacturing out-
put in Nigeria.

In contrast, Asaleye et al. [14] used
Canonical Ordinary Least Squares (OLS)

to examine Nigeria’s manufacturing per-
formance and electricity consumption from
1981 to 2019. Their analysis revealed that
credit to the manufacturing sector and elec-
tricity consumption negatively impacted
manufacturing output.

Majumder et al. [15] utilised quantile
regression analysis to explore the effects of
various power production sources on emis-
sions in South Asian countries from 1972
to 2015. Their findings indicated a positive
correlation between energy production and
CO2 emissions. However, they found that
renewable energy sources did not signif-
icantly affect environmental degradation.

Laureti et al. [16] used a random ef-
fects model to examine the global impact
of renewable electricity output on sustain-
ability within a circular economy. Their
study found that while renewable energy
consumption negatively impacted cooling
degree days and emission levels, renewable
electricity output significantly improved
adjusted savings-net forest depletion.

Chinedum & Nnadi [17] employed
vector analysis to explore Nigeria’s pow-
er supply and manufacturing output nex-
us from 1981 to 2013. Their findings indi-
cated a relationship between the amount of
manufacturing output and electricity pro-
duction. However, they found no signifi-
cant connection between the manufactur-
ing sector and power supply during the
study period.

Edet et al. [18] used the ARDL mod-
el to analyse Nigeria’s manufacturing pro-
duction and electrical supply from 1980
to 2022. Their study revealed that while
technology enhances manufacturing out-
put, power availability alone did not sig-
nificantly increase manufacturing output
in Nigeria.

Hao et al. [19] critically analysed
the impact of the internet’s growth on
China’s electricity intensity. Their re-
search demonstrated that advancements
in digitisation led to increased electrici-

Journal of Applied Economic Research, 2024, Vol. 23, No. 4,1077-1098

ISSN 2712-7435



Electricity Production, Consumption, and Manufacturing Sector Performance in Nigeria: A Multi-Decade Analysis .

ty intensity and highlighted a significant
threshold effect. The inconsistent electric-
ity supply in Nigeria has severely affect-
ed the manufacturing sector, leading to
plant closures and relocations to neigh-
bouring countries with more reliable elec-
tricity, such as Ghana and the Republic of
Benin [4]. This unstable supply has nega-
tively impacted various productive sectors,
particularly the industrial sector.

Ghiani et al. [20] illustrated how the
COVID-19 outbreak caused widespread so-
cioeconomic disruptions affecting various

sectors, including industry and education.
They emphasised the critical role of adapt-
able energy sources, like electricity, in en-
hancing productivity across different in-
dustries [21]. Electricity is fundamental to
economic growth, creating goods and ser-
vices, improving efficiency and productiv-
ity, and fostering investment and entrepre-
neurship [22].

However, the impact of power supply
on the Nigerian manufacturing sector has
been minimal and complex to evaluate ac-
curately, as shown in Table 1.

Table 1. Matrix representation of the empirical study

S/N Author/Year Objective Methodology Findings
1 |Laureti et al. [16] | Examining the role | Panel estimation | The study suggests that
of electricity output | technique output from electricity re-
in ensuing sustain- duces the depletion of the
ability at the glob- forest net-saving.
al level
2 | Majumder et al. | To investigate the Quantile The study shows that the
[15] sources of electric- | Regression generation of energy posi-
ity production and | Technique tively impacted CO, emis-
emissions from 1972 sions. However, no rela-
to 2015 tionship exists between
renewable energy and en-
vironmental degradation
3 | Edetetal. [18] To examine electric- |ARDL The study found that elec-
ity supply and man- tricity supply does not
ufacturing perfor- spur manufacturing out-
mance in Nigeria put, while technology im-
pacts manufacturing sec-
tor output positively
4 |Hao etal. [19] To determine how |ARDL The result shows that in-
internet improve- ternet upgrading enhanc-
ment reduces elec- es electricity intensity
tricity intensity
5 |Quadri and To study the effect |ARDL The study established that
Bukola [13] of energy consump- electricity, amongst oth-
tion on the perfor- er factors, is the coun-
mance of manufac- try’s major determinant of
turing sectors in Ni- manufacturing output
geria from 1980 to
2021
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End of table 1
S/N Author/Year Objective Methodology Findings
6 |Asaleye et al. To examine the con- |OLS The findings indicate that
[14] sumption of elec- the manufacturing sec-
tricity and output of tors’ access to credit and
the manufacturing energy consumption nega-
sector tively affects output. Like-
wise, the impact of inter-
est rates and electricity
consumption on employ-
ment is significant
7 |Chinedum and | To investigate the VAR The study reveals that
Nnadi [17] role of electricity electricity enhances man-
supply in Nigeria’s ufacturing performance in
manufacturing sec- Nigeria. Also, the electric-
tors ity supply did not relate to
the manufacturing sector
during the study period

Therefore, further research is need-
ed to gather new evidence and understand
recent trends. This will assist the govern-
ment in making informed decisions on re-
forms and policies to enhance the perfor-
mance of Nigeria’s manufacturing sector
and improve the generation and distribu-
tion of electricity.

3. Methodology

3.1. Data and Sources

This analysis utilises time series data
spanning 33 years, from 1985 to 2018, fo-
cusing on five key variables: Manufacturing
output (explained variable), Electricity
consumption (ELEC, explanatory varia-
ble), Gross fixed capital formation (GFCF),
Interest rate (INT), Inflation rate (INF).

The study utilised data from multi-
ple authoritative sources, including the
World Bank Development Indicators, and
from two key national institutions — the
National Bureau of Statistics (NBS) and the
Central Bank of Nigeria (CBN). This com-
prehensive dataset thoroughly examines the
relationships between electricity, economic
indicators, and manufacturing output over
a significant period.

Using data from reputable national and
international sources ensures the reliabili-
ty and consistency of the analysis, enabling
a robust investigation of electricity produc-
tion and consumption effect on Nigeria’s
manufacturing sector.

3.2. Specification of Model

and Methods of Estimation

This research aims to establish the im-
pact of power production and consumption
on Nigeria’s manufacturing sector. The mod-
el specification is based on the relevant the-
ories [11, 12] and an earlier empirical study
by Sani et al. [23] which examined the con-
nection between Nigeria’s manufacturing
output, power consumption, and financial
development. Building on their approach,
we employ multiple regression analyses to
study the effect of electricity generation on
Nigeria’s manufacturing output.

The model uses manufacturing output
(MANQ) as the dependent variable, with
explanatory variables including interest
rate (/NT), inflation rate (/NF), and elec-
tricity consumption (ELECT). To enhance
our understanding of how electricity pro-
duction and consumption affect the out-
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put of Nigeria’s manufacturing sector, we
added the Gross Fixed Capital Formation
(GFCF) as an additional explanatory var-
iable.

Hence, the model can be described as
follows:

MANQ =

= f(ELEC, GFCF, INF, INT). M

[T}

The random term “p” is included in
the model in equation (1). Therefore, trans-
formed to:

MANQ, =B, +B,ELEC +

2
+ B,GFCF +B,INF +B,INT +,. @
By linearisation, we have the equa-
tion thus:
In MANQ, =B, + B, n ELEC +

+ B, nGFCF +B,INF +B,INT +p,.

Where MANQ — manufacturing sec-
tor output; ELEC — electricity; GFCF —
Gross fixed capital formation; /INF — in-
flation rate; INT — interest rate; t — time;
In — natural logarithm; u — error term;
B, — intercept; B, — B, — slope parameters.

The apriori expectations are that elec-
tricity consumption (ELEC) and gross fixed
capital formation (GFCF) are expected to
positively influence manufacturing output
(MO), indicated by coefficients B, and B,
respectively.

Inflation (/NF) is anticipated to have
a positive relationship with MO, as reflect-
ed in coefficient B,, due to the money illu-
sion effect. Moreover, interest rates (INT)
are expected to negatively impact MO (co-
efficient B,) due to their influence on bor-
rowing costs.

Furthermore, a battery of unit root
tests (ADF, PP, KPSS, LLC) was used to
determine the stationarity of the data; if
stationary, OLS regression will be applied.
Otherwise, cointegration analysis with the
Kao test will be guided by an ARDL or er-
ror correction model.

4. Results

The estimated model results present-
ed in this section include the descriptive
statistic, the trend, pre-estimation tests, re-
gression analysis, post-estimation tests and
the discussions.

4.1. Trend Evaluation

Figure 1 shows that manufacturing
production and GFCF have been trending
upward consistently during the study peri-
od. On the other hand, the amount of elec-
tricity produced has an increasing and de-
creasing tendency. The inflation rate has
steadily declined and stayed stagnant. The
interest rates consistently increased until
2000, when it experienced a sudden fall.
However, it rose immediately and has
stayed stable ever since.

4.2. Summary Statistics

Table 2 presents descriptive statistics
for the study variables. The average man-
ufacturing output during the period was
N2.85 trillion, with a standard deviation of
N3.44 trillion. The lowest recorded output
was N39.5 billion, while the highest was
N12.5 trillion, highlighting the significant
role and fluctuations in Nigeria’s manufac-
turing sector and crucial economic growth.

The GFCF averaged N5.6 trillion over
the period, with a substantial range from
N87.1 billion to N24.6 trillion and a stand-
ard deviation of N6.07 trillion. This wide
variation suggests significant fluctuations
in capital investment, with the peak coin-
ciding with periods of economic boom.

Electricity consumption, measured in
kWh per capita, presents a different pic-
ture. With an average of 105.3 kWh, rang-
ing from 74.5 kWh to 156.8 kWh, and
a standard deviation of 25.19 kWh, the da-
ta indicates relatively little change in ener-
gy consumption over the study period. This
stability, however, may point to constraints
in energy infrastructure development rath-
er than consistent adequacy.
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Figure 1. Trend Analysis of Variables
Source: Authors’ Computation
Table 2. Summary Statistics
Variable Mean Std. Dev. Minimum Maximum
GFCF N5.6trn N6.07 trn N87.1bn N24.6trn
MANQ N2.85trn N3.44 trn N39.5bn NI12.5 trn
ELEC 105.30kWh 25.19kWh 74.49kWh 156.79kWh
INF 19.58 % 18.12861 5.39 % 72.84 %
INT 11.93 % 3.839236 5.69 % 23.24 %

Source: Authors’ Compilation.

The inflation rate during this period
averaged 19.6 %, ranging from 5.39 %
to 72.84 % and a standard deviation of
18.13 %. Notably, the average inflation rate
has consistently remained in double digits,

exceeding the CBN’s target range of 6 % to
9 %. This persistent high inflation reflects
ongoing economic challenges and poten-
tial instability in consumer prices. Interest
rates also showed considerable variation,
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averaging 11.93 %, ranging from 5.69 % to
23.24 % and a standard deviation of 3.84 %.
This average figure estimates Nigeria’s cost
of capital during the period, though it does
not account for outliers.

4.3. Correlation Analysis

Table 3 presents the correlation coeffi-
cients and p-values for the explanatory var-
iables, highlighting their relationships and
potential multicollinearity issues.

The analysis shows a positive corre-
lation between MANQ, GFCF, and ELEC,
suggesting that increases in GFCF and
ELEC are associated with higher manufac-
turing output. Conversely, inflation rates
(INF) and interest rates (INT) negatively
correlate with manufacturing output, in-
dicating that higher inflation and interest
rates tend to reduce production.

All explanatory variables, except INF,
are statistically significant, with p-values
less than 5 %. INF is significant at the 10 %
level. The results further reveal that man-
ufacturing output and GFCF move in the
same direction, meaning that increases in
GFCF are linked to higher manufacturing
output. In contrast, rising interest rates are
associated with decreased production.

Moreover, manufacturing production
and electricity consumption are positive-

Table 3. Correlation Matrix

ly related, while inflation has an inverse
effect. Notably, the results show no strong
correlations among the variables, mitigat-
ing concerns about significant multicollin-
earity. This ensures that the variables can
be included in regression models without
issues.

4.4. Pre-Estimation Tests

4.4.1 Unit Root Test

To ensure the validity of our regres-
sion analysis, we employed the Augmented
Dickey-Fuller (ADF) test [24] to examine
the stationarity of each variable. The results
in Table 4 reveal that only the interest rate
(INT) exhibits stationarity at the 5 % sig-
nificance level. The remaining variables —
manufacturing output (MANQ), gross fixed
capital formation (GFCF), electricity con-
sumption (ELEC), and inflation rate (INF)—
show p-values exceeding 0.05 and ADF test
statistics below the 5 % critical value, indi-
cating non-stationarity at level.

Following the decision rule, which
states that the null hypothesis (Ho) of a unit
root should not be rejected if the t-statistic
falls below the 5 % critical value or if the
p-value surpasses the significance level, we
fail to reject Ho for MANQ, GFCF, ELEC,
and /NF. This implies these variables are
not integrated of order zero [1(0)].

ELEC MANQ GFCF INT INF
ELEC 1.0000
MANQ 0.8409 1.0000
(0.0000)
GFCF 0.8814 0.9794 1.0000
(0.0000) (0.0000)
INT —0.4344 ~0.5183 ~0.5349 1.0000
(0.0165) (0.0017) (0.0011)
INF -0.2286 -0.3224 ~0.3556 0.4752 1.0000
(0.2243) (0.0629) (0.0390) (0.0045)

Source: Authors’ Compilation.
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All variables except the interest rate
achieved stationarity upon applying the first
differencing. The differenced variables dis-
played p-values below 0.05 and t-statistics sur-
passing the critical values, classifying them
as integrated of order one [I(1)] series. Given
the presence of both 1(0) and I(1) variables in
our study, it becomes crucial to test for coin-
tegration to avoid potentially misleading re-
sults from OLS regression. To this end, we
will utilise the ARDL bounds test procedure
of Pesaran et al. [25] and Bertsatos et al. [26]
to investigate potential long-term cointegra-
tion relationships among our model’s station-
ary and non-stationary variables (Table 4).

4.4.2 Co-integration test

The cointegration test estimates, detailed
in Table 5, were used to determine if long-term
correlations exist between the studied variables.

Table 4. ADF Test

The bounds test procedure was ap-
plied due to the differing orders of inte-
gration among the variables. The bounds
test’s null hypothesis (Ho) assumes no
long-term cointegration among variables.
We compare the calculated F-statistic with
established critical boundaries to evaluate
this hypothesis. A rejection of Ho, indicat-
ing a long-term association, occurs when
the F-statistic surpasses the I(1) bound.
Conversely, if the F-statistic falls below
the 1(0) critical bound, we accept Ho, sug-
gesting no long-term relationship exists.

In our analysis, the computed
F-statistic of 5.488 exceeds the I(1) criti-
cal value bound of 3.79 at the 5 % signif-
icance level. This result compels us to re-
ject Ho, providing evidence for long-term
relationships between our model’s station-
ary and non-stationary series.

Variables t-statistic Order of Integration

LNELEC —6.429833** I(D)
INT —4.873051%* 1(0)
LNINF —3.883248%* I(1)
LNGFCF —2.032862** I(1)
LNMANQ —3.687290** I(1)

Source: Authors® Computation.

Note: ** implies significance at a 5 % significance level.

Table 5. ARDL Bounds Test
Test Statistic Value k

F-statistic 5.488 5
Critical Value Bounds
Significance 1(0) Bound I(1) Bound
10 % 2.26 3.35
5% 2.62 3.79
25% 2.69 4.18
1% 3.41 4.68

Source: Authors” Computation.
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Given this outcome, we can estimate
our model’s short-term and long-term pa-
rameters. This will be accomplished using
long-run coefficients and the ARDL short-
run error correction model, allowing us to
capture our variables’ immediate and en-
during effects on the manufacturing sector.

4.5. Regression Analysis

The ARDL short and long-run regres-
sion analysis results, which examined the
effects of power generation and consump-
tion on Nigeria’s manufacturing sector, are
presented in Table 6.

5. Discussion

5.1. Verification of results

The model’s R-squared indicates that
99.8 % of the fluctuations in Nigeria’s
manufacturing output can be explained
by the variables used. The model is sta-
tistically significant, with a p-value of
0.0000 and an F-statistic of 3267.318,

Table 6. ARDL Estimates

demonstrating a good fit and overall sta-
tistical significance. The error correction
term’s first-period lag (ECT (1)) [27] has
a negative coefficient and a p-value of less
than 0.05, indicating significance. This
suggests the model converges and returns
to long-run equilibrium after a short-run
disequilibrium [28].

For ease of interpretation, only the
contemporaneous coefficients of the inde-
pendent variables are shown in the short
run, as specified by Banerjee et al. [27].

In the short run, the INF and INT co-
efficients are positive, at 0.003795 and
0.001639, respectively. Conversely, the
coefficient for LNELECT is negative,
at—0.076946. The p-values for electricity
consumption and the inflation rate are be-
low the 5 % significance level, at 0.0355
and 0.0124, respectively, indicating their
significance. However, the interest rate’s
p-value is 0.0983>0.05, suggesting it is in-
significant in the short run.

Variable Coefficient Prob.

Short-Run Coefficients

D(INT) 0.001639 0.0983
D(LNELECT) —0.076946 0.0355
D(INF) 0.003795 0.0124
ECT(-1) —-1.593172 0.0000
Long Run Coefficients

D(INT) 5.496170 0.0497
D(LNELECT) —258.100455 0.0402
D(INF) 12.729525 0.0398
Constant 1070.234873 0.9799
R-Squared 0.997862

F-statistic 3267.318

P-value of F-statistic 0.000000

Source: Authors’ Computation.
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While the higher p-values of the inter-
est rate indicate no statistically significant
impact on the manufacturing sector’s out-
put, the lower p-values of the inflation rate
and electricity consumption coefficients at
5 % significance levels demonstrate a sta-
tistically significant impact on economic
growth. This negative electricity result con-
tradicts Eke et al. [29] results and aligns
with findings by Edet et al. [18], Quadri
& Bukola [13], and Asaleye et al. [14] in
Nigeria.

These findings could be broadly
aligned with the energy ladder hypothesis.
The interest rates have a significant posi-
tive short-term impact on Nigeria’s man-
ufacturing sector’s production, as indicat-
ed by the positive interest rate coefficient.
Effiong et al. [30] and Tadesse [31] find-
ings on Nigeria’s and Ethiopia’s manufac-
turing productivity align with the results.
Specifically, Nigeria’s manufacturing sector
will produce approximately 0.001639 per-
centage points more for a per cent increase
in interest rates in the short term and vice
versa. However, it contradicts the expect-
ed assumption and Tonye & Nwikina [32]
findings on Nigeria.

Similarly, inflation in the short run
positively impacts Nigeria’s manufac-
turing sector output, as indicated by the
noteworthy positive inflation coefficient.
Nigeria’s short-term economic growth
will rise by approximately 0.003795 per-
centage points for every 1 % increase in
the inflation rate, again not contradicting
the a priori expectation despite its signif-
icance. The estimates indicate that infla-
tion coexists with strong economic growth,
driving up exports as manufacturers ex-
pand to meet domestic and internation-
al demand. The findings are in consonant
with Odondo [33] on Kenya’s manufac-
turing output and Masoga et al. [34](] on
South African energy prices but in diver-
gence from Tonye & Nwikina [32] find-
ings on Nigeria.

On the other hand, the substantial neg-
ative coefficient of electricity consumption
implies a short-term detrimental impact
on Nigeria’s manufacturing sector output.
Specifically, Nigeria’s industrial sector out-
put will decrease by approximately —0.077
percentage points in the short term for
every percentage point increase in electrici-
ty consumption. The long-term results show
positive coefficients for /INT and INF, with
values of 5.496170 and 12.729525, respec-
tively. Conversely, the data show a nega-
tive correlation (—258.100) with electrici-
ty consumption. The significance of these
variables is demonstrated by the p-values
0f 0.0497, 0.0402, and 0.0398 for interest
rate, electricity consumption, and inflation
rate, respectively, when compared to the
5 % significance level.

Considering the findings of this re-
search, it would be more consistent to re-
ject the null hypothesis (H0) and accept
the alternative (H1), which states that there
is a significant long-term relationship be-
tween electricity production/consumption
and manufacturing sector output in Nigeria.
It is worth mentioning that the discussion
is premised on the analysis of the baseline
variables, excluding the explanatory vari-
ables.

5.2. Post-Estimation Tests

The reliability and accuracy of our re-
gression model were confirmed through
a series of post-estimation tests, addressing
potential issues of multicollinearity, auto-
correlation, and heteroskedasticity follow-
ing Mills [35]. Firstly, we employed the
Variance Inflation Factor (VIF) to assess
multicollinearity.

The results in Table 7 show low VIF
values for all explanatory variables, well
below the critical threshold of 10. This in-
dicates the absence of serious multicol-
linearity problems, ensuring the stability
and interpretability of our estimated co-
efficients.
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Table 7. Post-Estimation Results

Variance Inflation Factor— VIF

Coefficient Centred
Variable Variance VIF
INTR 201.0957 2.227486
LNELECT 0.004720 1.935306
INF 0.003489 1.650436
C 1602.235 NA
Breusch-Pagan-Godfrey Heteroskedasticity Test
Model F-statistic P-value
MANQ 4.726577 0.5548
Breusch-Godfrey Serial Correlation LM Test
MANQ 0.936745 0.4047

Source: Authors” Computation.

Next, we examined the presence of au-
tocorrelation using the Breusch-Godfrey
LM test. The test yielded an F-statistic of
0.936745 with a corresponding p-value of
0.4047. As this p-value exceeds the 0.05
significance level, we fail to reject the Ho
of no serial correlation.

This result confirms that our regression
model is free from autocorrelation issues,
validating the independence of our obser-
vations. Lastly, we addressed the possibili-
ty of heteroskedasticity using the Breusch-
Pagan-Godfrey test. The test produced an
F-statistic of 4.726577 with a p-value of

0.5548. Again, as this p-value>0.05, we do
not reject the Ho of constant variance. This
outcome suggests that heteroskedasticity is
not a concern in our regression results, en-
suring the efficiency of our estimators.

The absence of multicollinearity, auto-
correlation, and heteroskedasticity issues en-
hances our confidence in the reliability and
interpretability of our findings regarding the
impact of electricity production and con-
sumption on Nigeria’s manufacturing sector.

The residual distribution of the regres-
sion model is illustrated by the histogram
in Figure 2.

Series: Residuals
Sample 1986 2018
Observations 33
Mean 9.99e-16
Median -0.009601
Maximum 0.186959
Minimum -0.161242
Sid. Dev. 0.079985
Skewness -0.048897
Kurtosis 2943481
Jarque-Bera 0.017542
|_‘ Probability 0.991267

24
d ||
D T

F -015 -0.10 -0.05 0.00 0.05

! ! |
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T T
0.15 0.20

Figure 2. Histogram for Normality of Residual

Source: Authors’ Computation.
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This is necessary to ensure that the ex-
pected outcome adheres to the normality
assumption of the conventional linear re-
gression model. Alongside the histogram,
the Jarque-Bera normality statistic is pro-
vided to determine whether the model’s re-
siduals are normally distributed, as visual
inspection alone might not be sufficient.

The Jarque-Bera normality statis-
tic value is 0.07542, with a p-value of
0.991267>5 % significance level. These
values indicate that the statistic is insignif-
icant at the 5 % level. Therefore, the anal-
ysis of the regression residuals confirms
their normal distribution, thus satisfying
a fundamental assumption of the classical
linear regression model.

This finding supports the validity
and reliability of our statistical inferences.
Consequently, the Ho of the Jarque-Bera
test, which states that the residual series
has a normal distribution, cannot be reject-
ed [36].

5.3. Limitations

Our study, while providing valuable
insights into the relationship between elec-
tricity consumption and manufacturing out-
put in Nigeria, has certain limitations that
warrant consideration.

The analysis focuses on a specific time
frame from 1985 to 2018, which may not
capture the most recent developments in
Nigeria’s electricity sector and manufactur-
ing industry. Also, using aggregate national
data, though comprehensive, may overlook
significant regional disparities in electrici-
ty supply and manufacturing performance
across different parts of Nigeria. It’s also
worth noting that while we considered elec-
tricity consumption and key macroeconom-
ic indicators, there may be other factors
influencing manufacturing output that our
study did not address.

These limitations open up sever-
al intriguing avenues for future research.
Extending the study to include more re-

cent data could provide insights into cur-
rent trends and the impacts of recent policy
changes. There’s also potential to explore
how the energy ladder model, typically
applied to household energy consumption,
could be adapted to industrial settings. This
could offer new perspectives on energy use
patterns in the manufacturing sector.

Further research could also investigate
how manufacturing firms allocate energy
sources, potentially connecting with the en-
ergy matrix model, to uncover more about
decision-making processes within industri-
al energy consumption.

Another valuable direction would be to
study the impact of improvements in elec-
tricity supply and policy reforms on the
evolving “energy mix” in manufacturing
over time, offering insights into how ener-
gy infrastructure development influences
industrial practices.

Addressing these limitations and ex-
ploring new research directions can deep-
en an understanding of Nigeria’s intricate
relationship between energy infrastructure,
economic factors, and industrial growth.

6. Conclusion
and Recommendations

This research analyses electricity pro-
duction, consumption and manufacturing
sector performance in Nigeria from 1985
to 2018, utilising the ARDL approach. The
analysis suggests that electricity consump-
tion has a significant, albeit complex, re-
lationship with manufacturing output in
Nigeria.

While the overall trend indicates a pos-
itive correlation between increased electric-
ity consumption and manufacturing growth,
the relatively low and stable per capita
electricity consumption over the study pe-
riod indicates persistent infrastructure chal-
lenges hindering the sector’s full potential.

Furthermore, the influence of macro-
economic factors such as inflation and in-
terest rates on manufacturing output under-
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scores the importance of a stable economic
environment for industrial growth. The
high volatility in these indicators over the
study period likely contributed to uncer-
tainties in the manufacturing sector, poten-
tially dampening investment and expansion.

In conclusion, our findings highlight
the critical role of reliable and sufficient
electricity supply in driving Nigeria’s man-
ufacturing sector, aligning with the energy
matrix and energy ladder theoretical frame-
work, particularly in an oil-dependent econ-
omy like Nigeria.

Similarly, the practical significance
of the findings shows that enhancing the
electricity supply is vital for increasing
productivity in the manufacturing sector.
This research emphasises the importance
of a consistent and adequate energy sup-
ply to support Nigeria’s ambition of becom-
ing one of the world’s 20 largest industri-
alised economies. Also, the study reveals
that energy infrastructure improvements
alone may not sufficiently catalyse signif-
icant industrial growth. A holistic approach
that addresses both energy sector develop-
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AHHOMAYUA. INEKTPUYECTBO ABNSETCA BaXKHENLWMM PaKTOPOM B COBPEMEHHbIX MPO-
M3BOOCTBEHHbIX MPOLECCAX, HO HECTabuNbHOE 3HEeProcHabXeHne cHMxKaeT addex-
TVMBHOCTb MPOM3BOACTBEHHOr0 CEKTOPa Hurepun. B aToM nccnenoBaHum nsyvaeTcs
NMPOM3BOACTBO 31EKTPO3IHEPT UM, €€ NOTPEBNEHNE U X BIUSHWE H3 MPOMbILLIEHHOE NPO-
M3BOACTBO B HUrepuu, a Takxe n3yyaeTca B3anMMOCBA3b MeXKAY AOCTYMHOCTHI0 3eK-
TPOSHEPI MM M SIKOHOMUYECKIMM U MPOMBbILLIEHHBIM MPOrpeccoM. Mbl npegnonaraeM, Yto
CYLLECTBYET 3H34YMTENbHasA [,ONTOCPOYHAA CBSA3b MEXKAY NPOM3BOACTBOM/NOTPELNEHU-
€M 3N1EKTPO3HEPI MM 1 BbINYCKOM MPOAYKLMM B MPOM3BOACTBEHHOM CeKTope Hurepum.
Bbinn Mcnonb30BaHbl AaHHbIE BpEMEHHbIX pAnoB ¢ 1985 no 2018 . n meTog TeCcTMpo-
BaHWS rPaHKLL aBTOPErPECCUOHHOT0 pacrpeneneHHoro nara (ARDL) ons KouHTerpawmm.
Haww peaynbTaThl NOKa3bIBaOT A0NTOCPOYHbIE B33MMOCBS3M MEXAY NEPEMEHHBIMY,
yKasblBas Ha TO, YTO MPOM3BOACTBO NPOAYKLMM B MPOV3BOACTBEHHOM CEKTOPE BbIUIPbl-
BaET OT 3/1EKTPO3HEPrNN B KPATKOCPOYHOM 1 AONFOCPOYHOM NepcnexkTnax. OgHaKo aToT
3 dEeKT CTaHOBUTCH CTATUCTUHECKMN 3HAYMMbBIM TONBKO CO BpeMeHeM. Mofenb MHOXe-
CTBEHHOW Perpeccum TaKk>Ke NoKa3blBaEeT, YTO NepeMeHHble MPOLLEeHTHOM CTaBKK, YpoB-
HS MHDNSLMKW, SNEKTPO3HEPr M 1 BANOBOI 0 HAKOMIEHNSI OCHOBHOMO KanMTasna Nnosioxu-
TE/IbHO CBSA3aHbl C 3KOHOMUYECKMM Pa3BUTUEM. 3TN PE3YNbTaTbl COAEPXKaTb BECOMbIE
BbIBOAb! 4719 HOPMUPOBAHUSA MONUTUKM PA3BUTUS OTPACIIY, TAK KaK AEeMOHCTPUPYHOT,
YTO YBE/IMYEHME MOCTABOK 31EKTPOSHEPr M UMEET BaXKHOE 3HaYeHWe A9 NOBbILEeHUs
NPOV3BOAMTENBHOCTM B MPOMbILLIEHHOM CEKTOPE. Bonee Toro, ANs AOCTVIKEHWUS IKOHO-
MUYECKOM Lieniv Hurepumm no BXxoxxgeHuo B 41cio 20 KpyrnHenLwmx NpOMbILLIEHHO Pas-
BUTbIX 9KOHOMWK MMPa HEOBXO0AMMO NOCeA0BaTENbHOE M OCTaTOYHOE YBEIMYEHME
MOCTaBOK 3HEproHocuTenen, 0cobeHHo B NPOM3BOACTBEHHbIN CEKTOP. IKOHOMUYECKMI
pOCT, N0-BMAMMOMY, TECHO CBA3aH C NoTpebneHvem aHepruu. MoaTomMy ana cTuMynum-
POBaHMSA 3KOHOMMYECKOr0 POCTa PEKOMEHAYETCS YAENATb NMPUOPUTETHOE BHUMaHME
BOMPOCaM MPOMBbILUIEHHOr0 Pa3BUTUS M NPOM3BOACTBA 3/1EKTPO3HEPr M, 0CObEHHO
Npw NaHMPOBaHWM brogXKeTa. 3Ha4YMTEeNbHbIE aCCUTHOBaHWS AOMKHbBI ObiThb Bblaene-
Hbl 411 OTPAC/M SNEKTPOIHEPreTUKM AN MOCTOSHHOMO YnyylleHus 3NeKTpocHabxe-
HWVS, 4TO, B CBOK 04epep, byaeT cnocobcTBoBaTh 06LLEMY SKOHOMUYECKOMY P33BUTHIO.

Knroyesble cnoBsa: Npov3BOLCTBO 3/1EKTPO3HEPrK; 06pabaTbiBatOLLMM CEKTOP; DaKTo-
pbl MPOM3BOACTB3; BbINYCK; Hurepus.
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