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ABSTRACT

The study investigated petroleum subsidy withdrawal, fuel price hikes and the Nigerian economy. The purpose of the study was to determine the extent
to which the removals of petroleum subsidies stimulate hikes in fuel prices and increases in the prices of products of other sectors in the Nigerian
economy. It employed input-output model to determine the value added per sector from the computed table of flow of goods. Subsequently, the impacts
of reductions in petroleum subsidies (10%, 20%, 30%, 40% and 50%) on the prices of products from the other sectors were computed. Results showed
that reduction in petroleum subsidies stimulate increases in prices of petroleum products and such increases trigger increases in transport fares; increases
in transport fares subsequently lead to increases in prices of other products owing to the degree of interdependency among the various sectors. The

need for policy makers to be mindful of the economic implications of subsidy removal was suggested, among others.
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1. INTRODUCTION

Since the discovery of oil in commercial quantities at Oloibiri in the
late fifties and the subsequent relegation of the agricultural sector,
crude oil has been and is still the mainstay of the Nigerian economy.
Society’s heavy dependence on oil for her foreign exchange earnings
has made the Nigerian economy a monoculture. There have been
interests in understanding the causes and consequences of oil
price shocks ever since the 1970s (Lorussoa and Pieronib, 2018;
Fueki et al., 2018; Amaiquema and Amaiquema, 2017, Jo et al.,
2017; Obi et al., 2016; Kilian, 2014) United States recessions and
soaring inflation and the subsequent slowdown in productivity and
for stagflation (a combination of inflation and economic stagnation
which occurred during the 1970s) have been largely attributed to oil
price shocks (Kilian, 2014). Changes in monetary policy associated
with far-reaching labour market adjustments as well as for energy
technologies changes have also been attributed to oil price shocks.

Most of the extant studies on oil price fluctuations focused on
crude oil prices in the upstream sector. While the upstream sector
prices impact on the prices on refined products in the downstream
sector, it is the price increases in the downstream petroleum sector
occasioned by gradual removal of petroleum subsidies that has
been largely responsible for most of the increases in the prices
of petroleum products. Specifically, the Nigerian government
has been involved in deregulation policy in the downstream
petroleum sector which requires withdrawal of petroleum subsidy.
Withdrawal of petroleum subsidy often stimulates increases in the
prices of petroleum products and hence, increases in transportation
cost and prices of other commodities. Thus, there is a linkage
between the oil sector and every other sector in the Nigerian
economy. To this end, the dearth of literature on downstream
sector and fluctuations in the prices of petroleum products is
seen as a gap in literature. This study seeks to feel this gap. Thus,
the intention was to investigate the extent to which withdrawal
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of petroleum subsidies influence increases in sectorial prices in
Nigerian economy.

This study sought to investigate the effect of petroleum subsidy
withdrawals on the prices of petroleum products and the degree of
influence of fuels price hikes on the other sectors of the Nigerian
economy by estimating the extent to which such fuel price hikes
impact on the prices of other sectors of the economy using the
input-output model of the Nigerian economy.

2. LITERATURE REVIEW

The Nigerian economy is largely dependent on the oil sector and
so oil price fluctuations and the direction of such fluctuations are
of significant concern to policy makers and other stakeholders alike
because such fluctuations influence the prices of refined products
in the downstream sector.

2.1. QOil Price Fluctuations and its Causes

Changes or fluctuations in oil prices have been defined as the
barometer of worldwide economy whose importance transcends
the political and economic circle in every country (Lingyu,
2012). Oil price volatility has been attributed to so many factors
ranging from instability in the major oil producing countries in
the Middle-East occasioned by wars; as well as the interactive
forces of demand and supply of crude oil in the world oil market;
others include, the decisions of the organisation of oil exporting
countries (OPEC), as well as economic fluctuations consistent
with business cycles. Merino and Ortiz (2005) used traditional
approach to evaluate why there was a slim margin between demand
and supply in the oil market. He argued that oil inventories should
reflect the interaction between supply and demand forces with a
view to making meaningful contribution to explaining the changes
in oil prices in the world market. There is no gainsaying that
crude oil is the driving force of modern economics and when oil
producing countries demand for increases in oil prices; unforeseen
economic developments could, in principle, stir crude oil markets
and stimulate volatility in oil prices (Eryigit, 2009). This was the
case with the unforeseen sudden movements in energy demand
from China and India, which culminated in the exhaustion of
worldwide crude oil safety stocks and the decline in the value of
the U.S dollar vis-a-vis the currencies of her international trading
partners are some examples (Guo and Kliesen, 2005).

Oil price fluctuation has also been attributed to the dwindling of
the world crude oil reserve. Other causes of price fluctuations
include political instability in the producing countries, decisions
on the quota system of OPEC, as well as panic buying and selling
to forestall the consequences of stochastic eventualities (Pirog,
2004). Whereas physical disruptions of supply have been attributed
to historical oil price shocks, the oil price build-up of 2007-2008
was caused by the inability of supply (world production) to match
up with demand (Hamilton, 2009; and Cale, 2004). Violent oil
price movements have been attributed to the oil market’s way of
seeing the state of solidarity of the organisation of oil producing
countries as well as the anticipated interactions between demand
and supply of futures markets (Mabro, 2001). The activities of
various militant groups in oil producing countries of the world

and middle-east crisis have also influenced oil price fluctuations;
some examples include the concerns about violence in Nigeria and
Algeria owing to persistent attacks on oil facilities by militants as
well the Iraqi War (Lee et al., 1996), among others.

2.2. Oil and the Macro Economy

Owing to the heavy dependence on crude oil earnings by many
countries, including Nigeria, the relationship between oil production
and prices, especially the dependence of oil prices on real output
has received considerable attention in recent times. This is easily
attributable to the realisation that oil price increase is inversely
proportional to GDP growth and directly proportional to production
costs (Papapetrou, 2009) empirically showed that the degree of
inverse relationship between oil prices and economic activity is
enhanced during periods of swift changes in oil price and high
oil price volatility. Despite numerous debates on the possible
consequences of oil price volatility, empirical evidence suggests lack
of a general consensus on the exact economic consequences of oil
price volatility (Schmidbauer and Kalaycioglu, 2008). Gronwald et
al. (2009) found that global economic development as well as power
and speculative behaviour of OPEC, which makes oil stochastic;
are the main factors that influence oil prices. Because of the heavy
dependence on oil by many countries, oil prices are crucial to the
movements of many macroeconomic variables and therefore very
significant to the macroeconomy (Ewing and Thompson, 2007).
Consequently, oil price volatility is presumed to have have an impact
on government expenditure (Varjavand et al. 2008) and on stock
market performance (Cunado and Gracia, 2004).

2.3. Petroleum Subsidy Removal and the Nigerian
Economy

Following the structural adjustment programme adopted by
Nigeria in 1986, part of the conditions given to Nigeria by IMF was
the deregulation of the downstream sector, which was supposed
to culminate in complete absence of government regulation of
the sector. Given that the sector had been fully regulated by
government, it became necessary for policy makers to embark
on gradual removal of petroleum subsidies, which was part of
the regulation policy. However, the gradual removal of petroleum
subsidies has had significant implications on fuel prices and
transport cost and attendant increases in prices of other goods.
Consequently, removal of fuel subsidies now has two effects;
information and macroeconomic effect.

Each planned partial removal of subsidy sends information to
the petroleum marketers; fuel dealers and transport operators
shift additional cost of petroleum products to them. This prompts
an increase in pump prices of petroleum products. The transport
operators get the message and adjust their fairs to absorb the
additional cost and subsequently, the producers in other sectors
factor in the marginal transport costs into their cost of production
and reflect it at a profit in their product pricing. Thus each time
there is news about increases in the prices of petroleum prices;
it triggers a wave of price increases. The macroeconomic effect
concerns the interdependency between the prices of petroleum
products and cost of transportation on one hand and the cost of
transportation and cost of goods on the other hand. Since petroleum
products are major inputs in transportation and power generation,
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increases in petroleum product trigger increases in the cost of
power generation and transportation and subsequently lead to
increases in the cost of goods.

2.4. Empirical Review

Akinyemi et al. (2017) analysed the impact of refined petroleum
subsidy removal on the agricultural sector in Nigeria, the results
support a complete removal of fuel subsidy for better performance
of the agricultural sector. Olaniyi (2016) investigated the effects of
fuel subsidy on transport costs and transport rates in Nigeria. He
observed that fuel subsidy is a major tool for enhancing citizen’s
welfare, especially among the middle and low income countries
but that removal of fuel subsidies significantly influence the factors
that influence transport costs and transport rates, thus leading to
higher transport cost and rates. Obo et al. (2017) investigated fuel
subsidy removal and the ubiquity of hardships in Nigeria. They
opined that removal of fuel subsidy has dire consequences on the
wellbeing of the people. According to them, fuel subsidy removal
can stimulate the promotion of the public good if such removal is
well-articulated, managed and targeted. They suggested the need
to put an end to the importation of refined petroleum products in
Nigeria.

Kilian (2014) “investigated oil price shocks: Causes and
consequences.” He observed real price of oil originate from
economic fundamentals and that oil price shocks do not occur
under normal circumstances. To this end the need to explicitly
explain the changes in demand and supply which are may
explain oil price shocks when studying their transmission
to the domestic economy becomes inevitable. He therefore
suggested the use of structural models of the global economy
explaining the relationships between oil price fluctuations
and the economy, including the oil market. Lorussoa and
Pieronib (2018) investigated the “causes and consequences
of oil price shocks on the UK economy.” They assessed the
consequences of oil price fluctuations on the UK economy by
employing a method which permitted the decomposition of
oil price fluctuations from the root causes of the shock. They
found that different types of oil shocks were responsible for the
consequences that oil price fluctuations had on macroeconomic
aggregates in the UK and that a rise in real oil price causes
increases in domestic inflation.

Fueki et al. (2018) investigated “the role of expectations in the
crude oil market on oil price shocks and their consequences” they
employed structural vector autoregressive model to examine the
factors that were crucial to oil price fluctuations by assessing the
extent to which expectations influenced future aggregate demand
and supply of crude oil. The results showed that future demand
and supply shocks explain about 30-35% of historical oil price
fluctuations. Lee and Ni (2002) showed in a seminal finding,
that almost all U.S. industries experience oil price shocks which
manifest largely through reduction in demands. Jo et al. (2017)
re-examined “industry effects of oil price shocks” by re-examining
Lee and Ni’s (2002) seminal finding by updating the data with two
additional decades and employed enhanced empirical methods,
including structural factor-augmented vector autoregressions. The
results were consistent with those of Lee and Ni (2002).

Obi etal. (2016) investigated “oil price shock and macroeconomic
performance in Nigeria” using annual data from the 1979 to 2014.
The study was underpinned by unrestricted vector auto regression
model by Sims (1980). The relationship between oil price changes
and inflation rate, gross domestic product (GDP) and real exchange
rate were estimated by the model. The speed of adjustment of
the variables from the short run dynamics to the long run was
examined using the vector autoregressive model. A given change
in oil price was found to yield more than proportionate change in
real exchange rate, interest rate and GDP in Nigeria.

3. RESEARCH METHODS

3.1. Model Formulation
This study utilized the input-output model; specifically, it utilized
the open input-output model.

Thus, X+Y =D (1)
Y =AX )

Equations (i) and (ii) imply that ~ X+AX =D 3)

Equation (iii) implies that X(I-A)=D. Thus, X = (I-A)'D (4)

Where

Y = Inputs into the various industries or sectors
X = Outputs from the various industries

D = Vector of final demand.

In this model,

X = Prices of the outputs from all the industrial sectors under
focus, including the oil sector

A = Input — output matrix

D = Value added in each of the sectors.

The basic assumptions of the input-output model, being the major

model in this study, are as follows:

i. All sectors produce according to the Leontief (fixed
coefficient) production function. Therefore, there are constant
returns to scale in the use of all factors of production and there
is no substitution between any pair of inputs

ii. The production process is irreversible. This assumption
implies that inputs cannot be recovered from the outputs; to
this end, there are no negative outputs

iii. There is excess supply of labour and there is no appreciable
capacity constraint in the various sectors of the economy

iv. Prices are set by producers so as to cover all costs, that is, per
unit cost of intermediate inputs, per unit wage cost, per unit
operating surplus, per unit depreciation allowance, as well as
per unit indirect taxes less per unit subsidies

v. All firms in each industry or sector use the same technology
in the production of their various commodities

vi. Production in certain sectors requires locally produced and
imported intermediate inputs

vii. There is no price discriminatory practice on the part of the
products, thus implying that all users of a given output pay
the same cost-determined price (Inegbedion, 2012).
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3.2. The Quantity Model
Using the above assumptions, production can be described by the
following equations:

Q = Y+C++G+X-M (7)

Where Q =n x 1 vector of sectorial gross output

Y =n x 1 vector of sectorial inputs

C =n x 1 vector of sectorial household consumption expenditure
I=n x 1 vector of sectorial investment expenditure

G =n x 1 vector of sectorial government expenditure

X =n x 1 vector of sectorial exports

M =n x 1 vector of sectorial imports.

Also Y = AQ (ii), where A = n x n matrix of technical
coefficients. To this end, equations (i) and (ii) can be re-stated as:
Q = AQ+CHI+G+X-M (®)

Also M° = h’Q’ where M¢ is = 1 X n vector of sectorial
complementary imports;

h’=1 X n vector of sectorial per unit complementary imports.
From (iii)) Q-AQ = C+[+G+X-M

i.e. Q (I-A) = C+I+G+X-M. Therefore, Q = (I-A) ! (CH+G+X-M)
9

Mc=h"Q (10)

The matrix (I-A)™ is the Leontief inverse matrix which measures
the full effects of changes in any or a combination of the final
demand elements like household consumption expenditure,
investment expenditure, as well as government consumption
expenditure on sectorial outputs. However, in this study, D
represents the value added in each of the sectors or industries. The
effect of changes in any of the final demand elements is obtained
as follows:

Suppose there is a change in the vector of investment expenditure
then, the effect of such a change on sectorial outputs is determined
by:

AQ = (I-A)" Al and equation (i) becomes AM®=hA |

3.3. The Price Model

Value added per unit =

B

x|

Where X, = output in the j* sector
V.= value added in the j* sector

P = (I-A)" 4]
J X.

1

Where
P= unit price in the jth sector

The above price equation can be used to measure the sectorial
price effects of a change in sectorial per unit price. Suppose there
is a uniform reduction in sectorial subsidies, then the effect of
such a change in sectorial subsidies on sectorial prices can be
determined as:

AP=(-A)' AV

Where AV = change in value added per sector as a result of change
in subsidy

The above equation measures the full (direct and indirect) sectorial
price effects of a uniform reduction in sectorial subsidies.

4. FINDINGS

Nigeria’s Input — output table is a 32 x 32 matrix. However, given
that elements representing sectors that are not interdependent
are zero coupled with the need to ease computation, the matrix
was consolidated to obtain a 4 x 4 matrix. The original (32 x 32)
matrix is attached as appendix. Agriculture, livestock, fishing,
and forestry were collapsed into agriculture; crude petroleum
and refineries — oil; transport retained its status; all the remaining
twenty-five were collapsed to form “others.” The resulting matrix
is presented below (Table 1):

. Agric Oil Transport  Others
Agric 1008 0 0 0.04

A= O 002 0016 0024 003
Transport| 003 027 0.02 0.45

Others | 0.06 0.01 0014 0.20
. Agric Oil Transport ~ Others
Agric | g9 0 0 -0.04
[_A= Oil  [_0.02 0984 -0.024 -0.03
Transport| 003 —027 098 -0.45
Others | _0.06 -0.01 -0.014 0.80
. Agric 0il Transport ~ Others |
Agric | h9r 0 0 -0.04
(- A= Oil  |_0.02 0984 -0.024 -0.03
Transport| _0 03 —027 098 -0.45
Others | _0.06 -0.01 -0.014 0.80
. Agric Oil Transport Others
Agric | 190 0.001  0.001 0.055
_ate O 10027 1.024 0260 0.0543
Transport| 0. 079 0.2904 1.040 0.5980
Others | 0.084 0.0180 0.0185 1.2653

Table 1: Outputs of various sectors (N billion)

Sector Output (X) (%)
Agriculture 39273.94 41.72
Oil 15073.78 16.01
Transport 1361.07 1.45
Others 38436.17 40.83

Source: Central Bank of Nigeria (2015)
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Sector Output
Agriculture| 39273.94
X=1-A"'"D= 0il |15073.78
Transport | 1361.07
Others | 38436.17

0.08 0 0 0.04
0.02 0.016 0.024 0.03
0.03 0.27 0.02 045
0.06 0.01 0.014 0.20

39273.94
15073.78
1361.07
38436.17

Sectorial inputs = AX

.V
Value added per unit = X

0.81
0.70
0.94
0.28

Thus, V =

Transport

Agriculture Oil
0.810

Value added per unit = % =

Unit price per sector = (I - A)'1 V=

Agric | 1.10 0.001  0.001 0.055 g:j(l)
Oil 0.027 1.024  0.260 0.0543 0.94
Transport| 0.0790.2904  1.040 0.5980 0.28
Others | 0.0840.0180 0.0185 1.2653
Agric  {0.9001
Oil 0.7778
=Transport 1.4085
Others | 0.4519

The above are the unit prices of the outputs in the various sectors

4.1. Effect of a 10% Reduction in Oil Subsidy on the
Prices of Products from Other Sectors

A-reduction in oil subsidy will automatically lead to an increase in
the prices of oil products and hence provoke an increase in value
added in all sectors as well as increase value added in the oil sector
proportionately. For simplicity sake, we assume that x% reduction
in oil subsidy will trigger x% increase in the prices of petroleum
products. Using the oil input required in each sector as a standard,
the increase in value added in all the sectors will be obtained as:

1.10 0.001 0.001 0.055 |[{0.99

- 0.027 1.024 0.260 0.0543 || 0.86
P=(1-A) V=

0.079 0.2904 1.040 0.5980 || 1.41

0.084 0.0180 0.0185 1.2653 |\ 050
Agric 1.12
_ il 1.30
- Transport | 2.13
Others 0.78

Others
0.704 0.940 0.280

New sector prices

1.10 0.001 0.001 0.055 |(1.08
- 0.027 1.024 0.260 0.0543 || 0.94
P=(I-A) V=
0.079 0.2904 1.040 0.5980 || 2.63
0.084 0.0180 0.0185 1.2653 |\ 054
Agric (1.22
_oil 1.70
_Transport 342
Others | 0.84
1.10  0.001 0.001 0.055 |(1.17
P - (I—A)71V= 0.027 1.024 0.260 0.5043 || 170
0.079 0.2904 1.040 0.5980 || 3.42
0.084 0.0180 0.0185 1.2653 |\ 0.84
Agric 1.32
_oail 1.84
_Transport 3.70
Others 10.92
1.10  0.001 0.001 0.055 1.26
P = (I—A)_1V= 0.027 1.024 0.260 0.0543 | {1.092
0.079 0.2904 1.040 0.5980| | 3.07
0.084 0.0180 0.0185 1.2653 |\ 0.63
Agric (142
_ oil 1.98
_Transport 3.99
Others | 0.98
1.10  0.001 0.001 0.055 | (1.35
P - (I—A)_1V= 0.027 1.024 0.260 0.0543 | |1.17
0.079 0.2904 1.040 0.5980 | | 3.29
0.084 0.0180 0.0185 1.2653 | | 0.68
Agric 1.53
_oail 2.13
_Transport 4.23
Others | 1.06

4.2. Discussion of Findings

The table of flow of goods is presented in Table 2. From this table,
the value added and the sectorial prices are computed (Table 3).
From the results in Table 3 the sectorial prices are computed
using the sectorial value added and matrix of interdependency
((I-A)"). Based on these initial sectorial prices, the impacts of
subsequent removal of petroleum subsidies (10%, 20%, 30%,
405 and 50%) are considered (Tables 4-13). The analyses of the
impact of petroleum subsidies removal on sectorial price changes
indicate that a 10% reduction in petroleum subsidy will lead to
26.6%, 66.7%, 51.1%, and 68.9% increases in the sectorial prices
of agriculture, petroleum products, transport and other sectors, thus
leading to significant reduction in the purchasing power of the
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Table 2: Table of flow of goods with a row of value added (shows a flow of sectorial outputs to the inputs of other sectors)

Agriculture 3142 0

Oil 786 241
Transport 1178 4070
Others 2356 151
Value added 31811 10612
Total 39273 15073.78

0 1538 34594 39273.94
33 1153 12864 15073.78
27 17296 21210 1361.07
19 7687 28223 38436.17
1282 10762
1361.07 38436.2

Table 3: Value added in the major sectors of the Nigerian
economy

Agricultu
griculture 31811:().810
39273
oil
' 10612 _ 704
15073.78
Transport
ransp 1282 _g94p
1361.07
Oth
o 10762 _ 55
38436.2

Table 4: Increase in value added due to 10% reduction in
petroleum subsidy (10% increase in value added)

Agriculture 1.1x0.90=0.99
0il 1.1x0.78=0.86
Transport 1.1x2.19=1.41
Others 1.1x0.45=0.50

Table 5: Change in prices due to 10% reduction in
petroleum subsidy (10% percent increase in prices of
petroleum products)

Agriculture

Oil

Transport 1.41 2.13 0.72 51.1
Others 0.45 0.78 0.31 68.9

Table 6: Effect of a 20% reduction in petroleum subsidy
on the sectorial value added and prices of products from
other sectors (20% percent increase in value added)

Agriculture 1.2x0.90=1.08
Oil 1.2%0.78=0.94
Transport 1.2x2.19=2.63
Others 1.2x0.45=0.54

local currency (Tables 4 and 5). In the same vein, a 20% reduction
in petroleum subsidy will lead to 35.6%, 117.7%, 142.6%, and
86.7% increases in the sectorial prices of Agriculture, petroleum
products, transport and other sectors (Tables 6 and 7). Also, a
30% reduction in petroleum subsidy will lead to 46.7%, 135.9%,
158.2%, and 104.4% increases in the sectorial prices of agriculture,
petroleum products, transport and other sectors (Tables 8 and 9).

Interna

Table 7: Change in prices due to 20% reduction in
petroleum subsidy (20% increases in petroleum prices)

Agriculture 0.90 1.22 0.32 35.6
Oil 0.78 1.70 0.92 117.7
Transport 1.41 3.42 2.01 142.6
Others 0.45 0.84 0.39 86.7

Table 8: Effect of a 30% reduction in oil subsidy on the
sectorial value added and prices of products from other
sectors (30% increase in value added)

Agriculture 1.30%0.90=1.17
Oil 1.30x0.78=1.014
Transport 1.30%2.19=2.85
Others 1.30%0.45=0.59

Table 9: Change in prices due to 30% reduction in
petroleum subsidy (30% increases in prices of value added)

Agriculture 0.90 1.32 0.42 46.7
Oil 0.78 1.84 1.06 1359
Transport 1.41 3.70 2.23 158.2
Others 0.45 0.92 0.47 104.4

Table 10: Effect of a 40% reduction in oil subsidy on the
sectorial value added and prices of products from other
sectors (30% increase in prices of value added)

Agriculture 1.40x0.90=1.26
Oil 1.40%0.78=1.092
Transport 1.40%2.19=3.07
Others 1.40%0.45=0.63

Table 11: Change in prices due to 40% reduction in
petroleum subsidy (40% increases in the prices of
petroleum products)

Agriculture 0.90 1.42 0.52 57.8
Oil 0.78 1.98 1.20 154.0
Transport 1.41 3.99 2.58 183.0
Others 0.45 0.98 0.53 117.8

Similarly, a 40% reduction in petroleum subsidy will lead to
57.8%, 154.0%, 183.0%, and 117.8% increases in the sectorial
prices of Agriculture, petroleum products, transport and other
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sectors (Tables 10 and 11). Lastly, a 50% reduction in petroleum
subsidy will lead to 70.0%, 173.1%, 202.8%, and 177.8% increases
in the sectorial prices of agriculture, petroleum products, transport
and other sectors (Tables 12 and 13). The foregoing analysis
shows that the unending deregulation of petroleum products
has brought untold hardships to the citizens of Nigeria because
of the vicious circle of price increases and the low purchasing
power of the currency arising from the devaluation of the naira
(the local currency) which is often the major reason for removal
of fuel subsidies. Results are consistent with Lee and Ni (2002),
Akinyemi et al. (2017), Obo et al. (2017).as well as Lorussoa and
Pieronib (2018).

4.3. Proposed Model of Petroleum Subsidies and the
Nigerian Economy

Based on the findings, a model of petroleum subsidy removal and
the Nigerian economy is proposed with a view to explaining the
relationship between petroleum subsidy removal and the products
of the other sectors of the Nigerian economy (Figure 1). The
model shows that a partial removal of fuel subsidy will cause an
increase in the prices of petroleum products which serve as inputs
to the transport sector and generating systems. Since the end
products of the agricultural and manufacturing sector as well as
all the other sectors have to be transported to the end consumers,

Table 12: Effect of a 50% reduction in oil subsidy on the
sectorial value added and prices of products from other
sectors (50% increase in value added)

Sector Increase in value added
Agriculture 1.50x0.90=1.35

Oil 1.50x0.78=1.17
Transport 1.50%2.19=3.29
Others 1.50x0.45=0.68

Table 13: Change in prices due to 50% reduction in
petroleum subsidy (50% increases in the prices of
petroleum products)

Sector Old New Change Percentage
price price in price WSchange

Agriculture 0.90 1.53 0.63 70

Oil 0.78 2.13 1.35 173.1

Transport 1.41 4.27 2.86 202.8

Others 0.45 1.25 0.80 177.8

Figure 1: Proposed model of petroleum subsidies and the Nigerian
econom

Partial removal of
Petroleum Subsidy

Increase in the prices of
Agricultural Sector Products

Increases in cost of

petroleum products
Increase in the prices of

/ manufacturing Sector Products
y
—>

Increase in Transport
Fares Increase in the prices of
other Sector Products

increase in transport cost will stimulate increases in the prices of
the products from the agricultural sector and the manufacturing
sector as well as all the other sectors of the economy. Thus,
partial removal or complete removal of petroleum subsidy leads
to increases in transport cost, which culminate in increases in the
prices of agricultural products, manufactured products and prices
of products from other sectors.

5. CONCLUSIONS AND POLICY
IMPLICATIONS

5.1. Conclusions

All the sectors in any economy and the Nigerian economy
in particular, are interdependent since the outputs of a given
sector in one period may serve as input requirement for one or
more sectors of the economy’s production in another period.
The interdependency of the sectors of the Nigerian economy as
portrayed by the input-output matrix (matrix of technological
coefficients) shows that all the sectors of the economy are
significantly dependent on the oil sector, increases in the prices
of petroleum products, through the removal of oil subsidy,
leads to significant increases in transport fares and thus cause
increases in the cost of production since transport cost is part of
the distribution cost of products. The associated spate of increases
lead to a fall in the purchasing power of the local currency (naira)
thus precipitating a fall in the standard of living. Lastly, removal
of fuel subsidies has information and macroeconomic effects.

This study has made significant contribution to knowledge in the
management science and economics literature by demonstrating
how the interdependency among the sectors and the dependence
of the economy on the oil sector influences price increases each
time oil prices increase. Although empirical studies abound
on the impact of oil price shocks and oil price fluctuations on
economic growth, most of those studies employed econometric
models to analyse their data. Specifically, most of these models
focused on oil price shocks and the impacts of such shocks on the
macroeconomic variables such as GDP, inflation rate, exchange
rate as well as stock market returns like all-share index and market
capitalisation. This study is about the only one that employed the
input-output matrix and concept of “Table of flow of goods and
value added” to explain the impact of crude oil price changes,
through oil subsidy removal, on the prices of other sectors of the
economy. Besides, this study is the only one that has disintegrated
fuel subsidy removal into information and macroeconomic effect.
The study is thus unique in these respects.

The study is not without limitations which indicate the need
for future studies to rectify the observed shortcomings. A major
limitation to the results of this study bothers on the validity of the
input-output table of the Nigerian economy, which is obviously out-
dated. The input-output table is that of 1991. This table is 28 years
behind schedule. This development was informed by the Central
Bank of Nigeria’s inability to publish any input-output table since
1991. Since no system is static, the relationships between the thirty-
two sectors of the Nigerian economy must have changed since the
last input-output matrix was published. If that be the case, a new
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input-output (technological coefficients) matrix ought to have been
published to capture this relationship. A current input-output table
will be more reliable in capturing the interdependency between the
sectors of the Nigerian economy. However, in the absence of an
updated matrix, the old input-output matrix can still be relied on to
present the desired inter-sectorial such as in this study. It is suggested
that future studies employ current input-output tables when they
become available. Another limitation of the study is the assumption
that a given percentage reduction in subsidy (x%) will trigger the
same percentage increase in value added and prices of petroleum
products. In practice, the percentages may vary. The use of the
same percentage was informed by the need to avoid complexities

5.2. Policy Implications

The federal government through the Central Bank of Nigeria and
other policy makers should take note of the devastating negative
impacts of oil price changes on the citizens through the drastic
reduction in their purchasing power each time there is a reduction in
petroleum product subsidy. While devaluation may yield marginal
increases in government revenues, the trade-off between these
marginal returns and the gross loss in earnings by the productive
factors in the country is often negative since Nigerian economy is
not an export driven economy. Given that the national income of the
country is a function of the earnings of all the productive factors in the
country, due cognisance should be taken of any government policy
that will impact negatively on the purchasing power of the people. It
is pertinent for policy makers in government to also be mindful of the
fact that economic development is a function of the extent to which
the citizens have access to the basic necessities of live and that access
to these basic necessities is influenced by the purchasing power of
the local currency (naira). To this end, petroleum subsidy removal
should be hinged on the provision of adequate financial measures to
ensure that the impact of such removal does not erode the purchasing
power of the local currency. Such measures may include but are not
limited to price controls, minimum wage review and/or government
massive investment in food products to be sold at very affordable
prices when such subsidy withdrawals occur. Alternatively, complete
removal of petroleum subsidy should be done once to forestall the
negative implications once.

6. ACKNOWLEDGMENT

We express our profound gratitude to the management of
Landmark University for taking full responsibility for the
sponsorship of this study

REFERENCES

Akinyemi, O., Alege, P.O., Ajayi, O.0., Adediran, O.S., Urhie, E. (2017),
A simulation of the removal of fuel subsidy and the performance
of the agricultural sector in Nigeria using a dynamic computable
general equilibrium approach. Covenant Journal of Business and
Social Sciences, 8(1), 60-70.

Amaiquema, J.R.P., Amaiquema, A.R.P. (2017), Consequences of oil and
food price shocks on the Ecuadorian economy. International Journal
of Energy Economics and Policy, 7(3), 146-151.

Cale, M. (2004), The Price of Oil. Available from: http://www.eia.doe.
gov/emeu/ipsr/t24.xls.

Central Bank of Nigeria. (2015), Annual Report. Available from: http://

www.cbn.gov.ng.

Cunado, J., Gracia, F.P. (2004), Oil prices, economic activity and inflation:
Evidence for some Asian countries. The Quarterly Review of
Economics and Finance, 45(1), 65-83.

Eryigit, M. (2009), Effects of oil price changes on the sector indices of
Istanbul Stock Exchange. International Research Journal of Finance
and Economics, 25, 209-216.

Ewing, B.T., Thompson, M.A. (2007), Dynamic cyclical co-movements
of oil prices with industrial production, consumer prices,
unemployment, and stock prices. Energy Policy, 35(11), 5535-5540.

Fueki, T., Higashi, H., Higashio, N., Nakajima, J., Ohyama, S.,
Tamanyu, Y. (2018), Identifying Oil Price Shocks and Their
Consequences: The Role of Expectations in the Crude Oil Market.
Washington, DC: A Bank of Japan Working Paper, No. 725.

Gronwald, M., Mayr, J., Orazbayev, S. (2009), Estimating the Effects of
Oil Price Shocks on the Kazakh Economy. Munich: Info Working
Paper No. 81, Institute for Economic Research at the University of
Munich.

Guo, H., Kiensen, K. (2005), Oil price volatility and US macroeconomic
activity. Federal Reserve Bank of St. Louis Review, 67, 669-684.

Hamilton, J.D. (2009), Causes and consequences of the oil shock of
2007-08. Brookings Papers on Economic Activity, 40(1), 215-283.

Inegbedion, H.E. (2012), Oil price hike. KG. and the Nigerian economy.
Saarbrucken, Germany: Lap Lambert Academic Publishing. GmbH & Co

Jo, S., Karnizona, L., Reza, A. (2017), Industry Effects of Oil Price
Shocks: Re-examination. Federal Reserve Bank of Dallas Working
Paper. Available from: https://www.dallasfed.org/-/media/
documents/research/papers/2017/wp1710.pdf.

Kilian, L. (2014), Oil price shocks: Causes and consequences. Annual
Review of Resource Economics, 6, 133-154.

Lee, K., Ni, S. (2002), On the dynamic effects of oil price shocks: A
study using industry level data. Journal of Monetary Economics,
49, 823-852.

Lee, S., Sung, H., Urrutia, J. (1996), The impact of the Persian Gulf
crisis on the prices of LDCs loans. Journal of Financial Services
Researcher, 10(2), 143-162.

Lingyu, Y. (2012), Analysing the International Oil Price Fluctuations and
its Influencing Factors. Available from: http://www.scirp.org/journal/
paperinformation.aspx?

Lorussoa, M., Pieronib, L. (2018), Causes and consequences of oil price
shocks on the UK economy. Economic Modelling, 72, 222-236.

Mabro, R. (2001), Does Oil Price Volatility Matter? Oxford: Oxford
Institute Energy Studies, Energy Comment.

Merino, A., Ortiz, A. (2005), Explaining the so-called “price premium”
in oil markets. OPEC Review, 29 (2), 133-152.

Obi, B., Awujola, A., Ogwuche, D. (2016), Oil price shock and
macroeconomic performance in Nigeria. Journal of Economics and
Sustainable Development, 7(24), 137-145.

Obo, U.B., Omenka, J.I., Agishi, T.V., Coker, M.A. (2017), Fuel subsidy
removal and the ubiquity of hardship in Nigeria. Advances in Social
Sciences Research Journal, 4(14), 113-126.

Olaniyi, A.A. (2016), Effects of fuel subsidy on transport costs and
transport rates in Nigeria. Journal of Energy Technologies and
Policy, 6(11), 1-9.

Pirog, R. (2004), Natural Gas Prices and Market Fundamentals CRS Report
for Congress Congressional Research Service. United States: CRS.

Schmidbauer, H., Kalayco, E. (2008), Crude oil and oil-related Turkish
company stocks: A volatility analysis. In: International Conference
on Economic Modeling. Istanbul, Turkey: Istanbul Bilgi University.

Sims, C.A. (1980), Macroeconomics and reality. Econometrics, 48(1),
1-48.

Varjavand, R., Navid, N., Emami, K. (2008), Effect of oil price volatility
on government expenditures in Iran. International Journal of Business
Research, 8(5), 1-8.

International Journal of Energy Economics and Policy | Vol 10 « Issue 4 »




