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ABSTRACT

Tax revenue in recent times has been one of the most discussed issues among
policymakers and scholars due to its significant effect on the development of any country.
The revenue generated from tax is often relied on by the government to finance both
recurrent and capital expenditures. However, the amount of tax revenue to be generated
is influenced by some macroeconomic factors. This study examined the determinants of
tax revenue in Nigeria from macroeconomic perspective employs the Dynamic Ordinary
Least Square (DMOLS) in analyzing data from 1981 to 2021. The regression estimates
indicate that the annual growth rate of GDP, FDI, foreign debt, foreign aid, inflation, and
exchange rate are the key macroeconomic variables that determine tax revenue in
Nigeria.

Keywords: Determinants of Tax Revenue, FMOLS, Nigeria

JEL Classification: E62, F62, H2, 012

1.0. INTRODUCTION

Tax has been one of the key fiscal policy tools that the government often deployed to stimulate
and boost economic activities to achieve its goal of sustainable growth. The revenue from the
tax in recent times has been one of the most discussed issues among policymakers and scholars
due to its significant effect on the development of any country. More so, developmental
economists, policymakers, and scholars generally agree that tax revenue has the capacity to
influence growth positively and enhance citizen welfare since tax revenue can lower the
dependence on foreign capital, help manage the country's macroeconomics issues, tackle
poverty, provide public goods and reduce the amount of local and foreign borrowing.

However, raising tax revenue is one of the key challenges facing developed and developing
economies. As noted by IMF (2011), Prancastelli and Thirlwall, (2021), government spending
on education, military, infrastructures, and public utilities depends on the number of tax
revenues that can be realized and this has become paramount to lower dependence on foreign
debt, and aid to achieve sustainable growth (Terefee & Teera, 2018). In most developing
economies, tax revenue constitutes a major block of a country’s revenue. However, studies
have shown that most government fails to generate sufficient revenue to finance its capital and



recurrent expenditures need thus resulting in the multiplicity of taxes which limits and retards
growth (Amoh & Adom, 2017).

Nigeria, like other nations of the world, relies on revenue generated from tax to finance its
developmental needs and close the savings-investment gap to improve citizenry welfare. The
government relies on the amount generated from these tax sources (company income tax,
petroleum profit tax, custom and excise duty, value added tax, withholding tax, capital gain
tax, stamp duties, import and export duties.) to raise funds and finance developmental projects,
and meets the cost of running the administration. However, the amount of tax revenue
generated in a country is affected by macroeconomic factors. Studies in the empirical literature
have shown that macroeconomic factors such as inflation, FDI, foreign borrowing, money
supply, trade openness, and GDP among others affect the amount of tax revenue to be generated
(Zarra-Nezhhad, Ansari & Moradi, 2016; Terefe & Teera, 2018; Neog & Gaur, 2020; Tsaurai,
2021; Albimana & Moh’d Hemedb, 2022). These macroeconomic factors can determine the
level of tax revenue (high or low) to be generated by the government.

Hence, this raises the basic research question of what determines tax revenue in Nigeria from
a macroeconomic view point. Understanding what drives tax revenue in the country becomes
imperative to boost tax revenue and know how to manage the macroeconomic environment
since its impact affects tax revenue generation. The study employs the dynamic ordinary least
square to find answers to what determines tax revenue in Nigeria from macroeconomic view
perspectives. The research outcome revealed that the annual growth rate of GDP, FDI, foreign
debt, foreign aid, inflation, and exchange rate are the key macroeconomic variables that
determine tax revenue in the country.

2.0. REVIEW OF LITERATURE

Several empirical pieces of literature that examine what drives tax revenue from developing
and developed economies abound. Zarra-Nezhhad, Ansari, and Moradi (2016) showed that
between 1990 to 2012 in 83 economies using generalized method moments (GMM) indicated
that trade liberalization, GDP growth rate, the share of agriculture over GDP, exchange rate,
urbanization, and democracy are the key drivers of tax revenue in those economies. Amoh and
Adom (2016) showed that what drives tax revenue in Ghana between the period 1975 to 2015
are external debt shock, FDI, government consumption, services value-added, and
manufacturing value-added. Ofoegbu, Akwu, and Oliver, (2016) concluded using ordinary
least square that tax revenue affects economic development positively in Nigeria between the
period 2005 to 2014. Terefe and Teera (2018) showed that in the Sub-Saharan African and East
Africa Community between the period 1992 to 2015 revealed that per capita GDP, trade
openness, foreign aid, the share of industry, the share of agriculture, and the share of services
determines tax revenue while exchange rate, inflation, and urbanization has an adverse effect
on tax revenue. Neog and Gaur (2020) exploring what determines tax revenue in India and
using a simultaneous equation model noted that for the period 1981 to 2016, growth, trade, and
aid are the key drivers of tax revenue while agriculture and inflation affect tax revenue
adversely.

Employing a generalized method moments (GMM) Tsaurai (2021) concluded that for the
period 2007 to 2017 trade openness and exchange rate had an adverse effect on tax revenue
while population growth, lag of tax revenue, FDI, GDP, human capital, and urbanization are
the key determinants of tax revenue in upper-middle-income economies. AL-Qudah (2021)
using an autoregressive distributed lag method showed that for the period 1990 to 2019 in



Jordan that government expenditure, per capita GDP, and fiscal deficit affect tax revenue
positively both in the short and long-run while economic openness, industrial sector value
added has an adverse effect on tax revenue. Sanusi, lhuarulam, and Ogerinde (2021) using
panel data between the period 2005 to 2019 concluded that it is inflation, government
expenditure, and growth that determines tax revenue in ECOWAS. Atolagbe and Abiodun
(2021) employing an ARDL approach concluded that for the period 1981 to 2019, per capita
income, FDI, the share of agriculture to GDP, inflation rate, and exchange rate are the key
drivers of tax revenue in Nigeria.

Minh, Tan, and Binh (2022) employing a static as well as dynamic panel data technique
showed that the ratio of foreign debt to GDP, FDI, trade openness, and share of value added in
the industry to GDP positively affects tax revenue while aid has an adverse effect on tax
revenue in 8 economies in Southeast Asia. Nguyen-Phuong, Phoung, and Thu (2022)
employing a feasible generalized least square on 8 European economies indicated that human
capital, money supply, and FDI positively affects tax revenue significantly. Employing a fixed
and panel data approach on 4 East Africa Community (EAC) Albimana and Moh’d Hemedb
(2022) revealed that for the period 2010 to 2020 growth in the agricultural sector retard tax
revenue while economic growth drives tax revenue positively.

Having reviewed the empirical literature relating to what determines tax revenue from a
macroeconomic perspective, it is evident in the ambiguity of research outcomes. The variability
and inconclusiveness in the research outcome are often attributable to methodological
shortcomings, weak theory construction, measurement inadequacies, and simultaneity which
often has the capacity to bias the coefficients of the estimates and standard error. Given this,
the study explores what drives tax revenue from a macroeconomic perspective using dynamic
ordinary least square (DOLS) in addressing these obvious gaps. The DOLS unlike previous
research provides optimal estimates of cointegration regression.

3.0 METHODOLOGY
3.1. Data

The study employed annual time series data from 1981 to 2020. Data were obtained from the
Federal Inland Revenue Services database, the Central Bank of Nigeria (CBN) Statistical
Bulletin, and the World Development Indicator (WDI). The study variables include tax revenue
(dependent variable), and independent variables (growth rate of GDP, trade openness, foreign
direct investment, foreign debt, and foreign aid). The study also uses control variables such as
inflation, and exchange rate. The tax revenue is an aggregate of company income tax,
petroleum profit tax, custom, and excise duty, value added tax, withholding tax, capital gain
tax, stamp duties, and import and export duties as depicted in table 1.

Table 1: Data Measurement, Source and Theory Intuition

A pirori
Variables Measurement Theory Intuition Source Expectation

Aggregate of FIRS
company income tax,
petroleum profit tax,
custom and excise
Tax Revenue duty, value added tax,
(TR) withholding tax,



Independent
Variables

Economic
growth
(GDPGR)

Trade
Openness
(TO)

Foreign
Direct
Investment
(FDI)

Foreign Debt
(FD)

Foreign Aid
(FA)

capital gain tax,
stamp duties, import
and export duties.

Annual GDP growth
rate

Ratio of sum of
exports and imports
of goods and services
to GDP

Inflow of FDI into the
country

External loan

Net official
development
assistance(ODA)
received in US$

A high level of economic growth
activities raises the likelihood of
firms generating more profits
thus increasing the capacity of
the government in collecting
more tax revenue from various
tax sources (Gupta, 2007,
Tsaurai, 2021).

Trade openness provides the
possibility for government to
collect different types of tax as
trade expand and boom. More so,
it is argued that trade openness is
linked with general tariff and
trade barriers removal. Thus
resulting to decline in the amount
collected as tax revenue (Castro
& Camarillo, 2014; Tsaural,
2021).

The inflow of FDI is expected to
boost the collection of tax
revenue in the country by raising
economic activities and
competitiveness among firms
(Phuong et al., 2022; Tsaurai,
2021).

The inflow of foreign debt when
channeled into productive areas
will in turn drive tax revenue.
Besides, a rise in the inflow of
foreign debt can result in
government reducing their effort
in mobilizing tax. Hence, leading
to a decline in tax revenue(Amoh
& Adom, 2017).

The inflow of foreign aid when
channeled into productive areas
will in turn drive tax revenue.
Besides, a rise in the inflow of aid
can result in  government
reducing  their effort in

WDI

WDI

CBN

CBN

WDI

+/-

+/-

+/-



Control

Variables

Inflation

Rate Consumer price
(INF) index

Real

Exchange Nominal exchange
Rate rate adjusted for
(REXR) inflation.

mobilizing tax. Hence, leading to
adecline in tax revenue(Terefe &
Teera, 2018).

A rise in worker’s wages to
account for the rise in inflation
results in a rise in the purchase of
goods and services leading to
higher tax revenue from value-
added tax (VAT) (Andersson, &
Lazuka 2019; lhuarulam, Sanusi,
& Oderinde, 2021).

Undervaluation of a country's
currency results in rising demand
for goods and services produced
locally in the global market and
this in turn results in a rise in the
amount of tax revenue collected.
On the other hand, overvaluation
of a country's currency results in
reducing the demand for goods
and services produced locally in
the global market, and this, in
turn, result in decline in the
amount of tax revenue collected
(Masiya et al., 2015; Tsaurai,
2021).

CBN

CBN

+/-

Source: Author compilation

3.2.  Model Specification

To ascertain what drives tax revenue from a macroeconomic perspective, this study takes
cognizance note of previous studies done by other research scholars (See Castro & Camarillo,
2014; Amoh & Adom, 2017; Terefe & Teera, 2018; Andersson, & Lazuka 2019; lhuarulam,
Sanusi, & Oderinde, 2021; Tsaurai, 2021).

The study functional model based on the review of existing studies is specified as follows:

Log (TR), = f(GDPGR,,TO,, FDI, FD,, FA, INFR,, REXR,)

In econometric form equation, 1 becomes

Log (TR); = Po + B1GDPGR; + [,TO; + B3FDI, + B4FDy + BsFA; + BsINFR; +

B,REXR; + &;;
2
Where:

1)



TR is Tax revenue

GDPGR is Gross domestic product growth rate
TO is Trade openness

FDI is Foreign direct investment
FD is Foreign debt

FA is Foreign Aid

INF is Inflation rate

REXR is Real exchange rate
Subscript t denote time

€ is error term

Bo is constant

B to B, is parameters to be estimated

The above model is analysed using the dynamic ordinary least square (DOLS). The DOLS is
used when the time series data is stationary at first difference. Besides, the technique helps to
correct serial correlation error and heteroscedasticity problems.

4.0. RESULTS AND DISCUSSION OF FINDINGS

Stationarity Test

Applying the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test to ascertain the stationarity of
the variables, revealed that the variables become stationary at first difference as depicted in
table 1. Thus it becomes necessary to determine if the variables, in the long run, are
cointegrated.

Table 1 Unit Root Test
KPSS TEST OF UNIT ROOT

LM- CRITICAL - 5ppER OF

VARIABLES oraTisTICS VAS';%ES INTEGRATION
TR 0.048 0.146 1(1)
GDPGR 0.328 0.463 1(1)

TO 0.162 0.463

FDI 0.314 0.463 1(1)

FD 0.374 0.463

FA 0.162 0.463 1(1)

INF 0.052 0.146 1(1)
REXR 0.089 0.146 1(1)

Source: Author’s Computation from E-Views (2022)



Cointegration Test

Trace test and Maximum Eigenvalue test of the Johansen cointegration was deployed to
ascertain if the variables have long-run association. The outcome of the result showed that the
variables have long-run association as shown in table 2. Hence, it becomes apt to use dynamic
ordinary least square (DOLS) as a method of estimation. The advantage of using DOLS as a
method of estimation is that it provides optimal estimates of cointegration regression.

Table 2 Cointegration Test

Null Trace Critical Maximum Critical
. .. Value . Value  Results

Hypothesis Statistic (5%) Eigen (5%)
Trace test indicated five
cointegrating vectors while the
Maximum Eigen showed four

r<0 371526 159.523  170.386  52.363 cointegrating vector.

r<l 201.139 125.615 74.339 46.231

<2 126.801 95.754 42.915 40.078

<3 83.886  69.819 40.949 33.877

<4 42936  47.856 22.950 27.584

<5 19.985  29.797 12.280 21.132

<6 7.705 15.495 7.385 14.265

<7 0.319 3.841 0.319 3.8415

Source: Author’s Computation from E-Views (2022)

Descriptive Statistic

The descriptive statistic outcome showed that all the variables have their standard deviation
below their mean values except TO, an indication that there is least variation among the tax
determinant variables. The result also revealed that on average GDP growth rate is 4.95% while
the average inflation rate is 18.92%. More so, the average real effective exchange rate is
N141.76 as depicted in table 3.

Table 3: Descriptive Statistic
LOG(TR) GDPGR LOG(TO) LOG(FDI) LOG(FD) LOG(FA) INF  REXR

Mean 5.838 4.958 1.691 24.186 6.455 23.538 18.928 141.768
Median 6.374 4.631 2.515 25.254 6.475 23.656 12.880 90.680
Maximum 11.356 15.329 3.847 31.800 9.671 28.017 72.840 532.550
Minimum 1.461 0.061 -2.325 17.019 0.846 16.973 5.380 49.070
Std. Dev. 2.681 3.644 2.113 3.854 2.082 3.476 16.669 116.662
Observation 41 41 41 41 41 41 41 41

Source: Author’s Computation from E-Views (2022)
Regression Estimates

Table 4 revealed the dynamic ordinary least square (DOLS) regression outcome. The result
showed that GDPGR has a positive and significant effect on TR. This implies that as GDPGR
rises tax revenue is expected to rise due to a widening tax base. This outcome supports the
previous research work of Sanusi et al. (2021) who confirmed that GDPGR positively affects



TR. The result also indicates that TO has an adverse effect on TR. A plausible reason for this
might be the porous borders and trade routes resulting in lots of smuggling, gross
mismanagement, and corruption. Also, according to Baunsgaard and Keen (2010), he noted
that TO is usually linked with tariff reduction leading to an overall decline in TR to be collected.
The outcome supports the previous work of Sanusi et al. (2021); Tsaurai, (2021) who affirmed
that TO affects TR adversely.

The DOLS outcome further revealed that FDI affects TR positively and significantly. This
implies that the inflows of FDI boost the collection of tax revenue in the country by raising
economic activities and competitiveness among firms. The result is in line with the findings of
Nguyen-Phuong et al., (2022); Tsaurai, (2021) who documented that FDI affects TR positively.

More so, the DOLS also showed that FD and FA affect TR positively. A plausible explanation
for this is that the inflow of foreign debt and aid when channeled into productive areas will in
turn drive tax revenue. The result is in tandem with the findings of Amoh and Adom (2017);
Terefe and Teera, (2018), who asserted that FD and FA affect TR positively. Besides, the
outcome in table 4 also showed that INF affects TR positively. a plausible explanation for this
is that a rise in worker’s wages to account for the rise in inflation results in a rise in the purchase
of goods and services leading to higher tax revenue from value-added tax (VAT). The result is
similar to the findings of Andersson, and Lazuka (2019); lhuarulam, Sanusi, and Oderinde
(2021) who documented that INF positively influences TR.

Table 4: Regression Estimates Dependent Variable: Log
(TR)
Variables Estimates
GDPGR 0.435***
[0.130]
LOG(TO) -1.509**
[0.693]
LOG(FDI) 0.166**
[0.086]
LOG(FD) 1.187***
[1.091]
LOG(FA) 3.465***
[1.091]
INF 0.118***
[0.035]
REXR 0.043***
[0.012]
C -90.697***
[28.346]
R-square 0.980
Adjusted R-square 0.908

Breusch-Godfrey serial correlation LM test ~ F-statistic:  0.827 0.45(Prob.)
Breusch-Pagan-Godfrey Heteroskedasticity
test F-statistic:. ~ 1.71 0.19 (Prob.)

xRk *k % represents the level of significance at 1% , and 5% respectively while figures in
bracket represents standard error.



Source: Author’s Computation from E-Views (2022)

Lastly, the DOLS indicates that REXR has a positive effect on TR. As noted by lhuarulam,
Sanusi, and Oderinde (2021) that this may arise due to the dynamics of theories of the exchange
rate. The author noted that a rise in REXR may result in trade import falling which might lead
to tax revenue declining, however, this might not be the case for inelastic products (essential
goods) as this might not reduce import demand. Hence a rise in REXR would invariably result
in high tax revenue from imports.

In summary, the DOLS outcome revealed that GDPGR, FDI, FD, FA, INF, and REXR, are the
key macroeconomic variables that determine tax revenue in Nigeria. The study also carried out
a diagnostic test to determine the model's robustness. The outcome of the test showed that the
model is free from autocorrelation and heteroscedasticity problems as shown in table 5
indicating that the model is robust.

Stability Test Result

Figure 1 presents the outcome of the stability test. The result indicates that the model is both
reliable and stable since the blue lines fall within the critical red lines as shown in the diagram.
The implication of this is that the study outcome can be used for policy-making.
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Figure 1 Stability Test
Source: Author’s Computation from E-Views (2022)

5.0. CONCLUSION

The determinants of tax revenue in Nigeria from macroeconomic perspectives were examined
in this paper. Time series data obtained from 1981 to 2021 from various data sources was used
to ascertain the key macroeconomic variables that influence tax revenue in the country. More
so, the dynamic ordinary least square (DOLS) was deployed in estimating the study model.
Findings from the regression estimates indicate that the annual growth rate of GDP, FDI,
foreign debt, foreign aid, inflation, and exchange rate are the key macroeconomic variables that
determine tax revenue in the country. Thus, suggests the need for government to pay special
attention to these macroeconomic variables in the design of macroeconomic policy and
framework since these macroeconomic variables affect the amount of tax revenue the country
can generate. More so, the government should ensure that porous borders in the country are
addressed so that the benefit of trade openness can be derived especially via the collection of
taxes from trade.

It would be useful to pursue empirical studies beyond Nigeria, to ascertain if similar outcomes
can be found in West Africa Region. This will provide empirical insight into what determines



tax revenue in the region. More so, the outcomes of the studies will guide the region on policies
each member state can adopt to drive tax revenue.
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