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ABSTRACT

Relevance. The Covid-19 pandemic has prompted the need for a comprehensive
understanding of its drivers and risk factors, particularly in the socioeconomic
dimension. While previous research has primarily focused on biological vectors
and mortality rates, less is known about the influence of socioeconomic factors
on the spread of the virus. Understanding these factors is crucial for effective
policy responses and addressing state-specific peculiarities.

Research Objectives. This paper aims to assess the socioeconomic drivers and
risk factors of the Covid-19 pandemic in Nigeria. Specifically, it examines the
impact of socioeconomic forces on infection and mortality rates. The study seeks
to shed light on the role of geographic distance to epicenters, the business envi-
ronment, and income inequality in shaping the spread and impact of the virus.
Data and Methods. The analysis employs two pooled multivariate regression models
using data from 37 sub-national entities (States) in Nigeria. The first model explores
the effect of socioeconomic forces on Covid-19 infection rates, while the second mod-
el examines their influence on fatality rates. The models are based on comprehensive
observations and utilize state-specific data to account for variations across regions.
Results. We found that proximity to epicenters is associated with higher infec-
tion rates, while areas with weaker business environments and higher inequality
are more vulnerable. Income inequality emerges as the sole significant driver of
mortality, possibly due to limited access to testing, vaccination, and treatment
centers among income-constrained populations.

Conclusions. The study emphasizes the importance of considering socioeconomic
factors in pandemic response strategies, particularly in the context of Covid-19 in
Nigeria. We reveal that geographic proximity to epicenters, business environment
strength, and income inequality significantly influence infection rates. Addressing
these factors, along with recognizing the impact of income inequality on mortali-
ty, can inform targeted policies and interventions for effective pandemic manage-
ment. Policymakers should consider sub-national characteristics and state-specific
peculiarities to tailor responses and mitigate the spread and impact of Covid-19.
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AHHOTAIIMA

AxrtyanpHocTb. ITannemus Covid-19 BbIsBana HeOOXOZMMOCTb BCECTOPOHHETO
HOHVIMAHMA ee ABVDKYIIVX CUI M (JaKTOPOB PIUCKA, 0COOEHHO B COLIMA/IbHO-9KOHO-
MIT9ECKOM VM3MepeHNI. XOTs IpeAbIAyIIe UCCIeOBAaHNA B OCHOBHOM ObUIN CO-
CpefoTOYeHbI Ha OJ10/IOTMYeCKIX ePEeHOCUMKAX U YPOBHE CMEPTHOCTH, O BIVITHIUMN
COLMA/IBHO-3KOHOMIYECKMX (PAaKTOPOB HA PACIpPOCTPAHEHNME BMpPyCa M3BECTHO
MeHblile. [ToHMMaHMe 3TVX PAKTOPOB MMeeT pelaolee 3HaYeHe UL 9P QeKTnB-
HBIX IOJIMTUYECKUX Mep U PellieHNs CrelnpIIecKX 0COOeHHOCTel FOCYapCTBa.
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Ienb uccnenoBanus. lenpbo JaHHONM CTAaTbU SBISETCS OIEHKA COIMAIbHO-3KO- JULSl TUTUPOBAHMSA
HOMIYECKNX JIBVOKYIMX CUl 1 pakTopoB pucka manfemuu Covid-19 B Hurepun. ‘g n06i T H. Babangida J.S. (2023).
B gacTHOCTH, B HEM MCCTIeyeTCs BIVAHME COLMATbHO-9KOHOMIYECKUX (PaKTOPOB Socioecon(;mic D el [k
Ha YPOBEHD 3apa>KeHIsI I CMePTHOCTIL. VIcc/eoBane IPU3BaHO MPOMTD CBET HA Ty tors of Covid-19 Pandemic in
POZb TeorpaguuecKoro pacCTOSHNUA [0 SIULIEHTPOB, €TOBON CPefibl M HepaBeH- Nigeria. R-Economy, 9(3), 325-337.
CTBa JOXOfI0B B GOPMUPOBAHUY PACIIPOCTPAHEHNS U BO3MICICTBIS BUPYCa. doi: 10.15826/recon.2023.9.3.020
JanHbIe M MeTOABI. B aHa/MI3€e MICIONB3YIOTCA IBE MOJIENM CKBO3HOI PETPECCUN C

UCIIO/Ib30BaHMeM JAaHHBIX 13 37 CyOHaIMOHA/IbHBIX 0OpasoBaHuii (urraros) B Hu-

repun. [TepBas Mofie/Ib MCCIeAyeT BIVIAHME COLMATbHO-9KOHOMIIECKIX (aKTOPOB

Ha yposeHb 3apaxxeHusa Covid-19, a Bropas Mofenb MicceyeT VX BIVAHMeE Ha Ypo-

BEeHb CMEPTHOCTI. MoJien OCHOBaHbI Ha KOMIIIEKCHBIX HAO/IOICHNAX 1 VICTIONb-

3yI0T [JaHHbIE IO KOHKPETHDBIM LITaTaM J/I y4eTa pasaInymii MeXX/[y perMOHaMMI.

Pesynprarbl. Mbl 06HapY>Xmu, 4TO OIM30CTD K 3MULIEHTPaM CBsi3aHa ¢ Hojee

BBICOKVM YPOBHEM 3apaKeHMNs, B TO BpeMs KaK palioHbl ¢ Ooree crmaboii me-

JIOBOJI Cpefioii 1 6oJiee BBICOKMM ypOBHEM HepaBeHCTBa Oosee ysasBuMbl. He-

PaBEHCTBO [OXOJOB CTAHOBUTCA €JVHCTBEHHON 3HAYMMOJ IPUYMHON CMepT-

HOCTM, BO3MOYKHO, /3-3a OTPaHMYEHHOIO NOCTyIA K LEHTpaM TECTUPOBAHNA,

BaKIMHALMU U JIEYEHUsI Cpefiyl TPYIII Hace/leH)s C OTpaHMYeHHbIMM JJOXOJJaMMI.

3akmroueHue. B mccnefnoBaHuM NMOAYEPKMBAETCA BaXKHOCTb y4yeTa COIMAsib-

HO-9KOHOMMYECKMX (DAaKTOPOB B CTpATerMsAX pearMpoBaHMsA Ha IaHMIEMUIO,

ocobeHHo B KoHTeKcTe Covid-19 B Hurepun. Mbl 06Hapy>xuny, 4To reorpadu-

Yeckas O/M30CTh K SMUIIEHTPaM, CIIA [Ie/IOBOIL CPeibl I HEPaBEHCTBO JOXOJ0B

CYILIECTBEHHO B/IMAIOT Ha YPOBEHb 3apaKeHMsA. YCTpaHeHUe 3TuX (aKTopoB,

HapAJY C IPU3HAHMEM BIUAHUA HEPABEHCTBA JOXONOB Ha CMEPTHOCTD, MOXKET

CTaTb OCHOBOJL JyIsl LleJICHANIPAaBICHHON MOMUTUKA U Mep 110 9 dexTrBHOMY

yIpaBJIeHUI0 MaHfeMueil. TIOMUTUKY JO/DKHBI YUUTBIBAaTb CyOHAIMOHA/IbHbIE

0CO6EHHOCTY M OCOOEHHOCTH IITATa, YTOOBI afJallTUPOBATh MEpPbl pearnupoBa-

HUSA U CMATYNUTD pacipocTpaHene u Bosgericteue Covid-19.
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Introduction

The outbreak of the Coronavirus disease
2019 (henceforth Covid-19) pandemic, which
started out as a health shock, has pushed the
global economy into fragility by disrupting supply
chains, imposing bottlenecks on international
trade, dipping stock markets and labour market
displacement. However, the effects and drivers
of the pandemic would vary from one country
to another as a result of the different restriction
measures put in place. Variations in the level
of exposure risks arise due to context-specific
limitations and recommendation aimed at
slowing down the transmission of COVID-19 in
many countries (Billingsley et al., 2022). Behind
the grim number of infections and the consequent
costs to human life, governments in different
countries have implemented a variety of measures
to limit the spread of the virus, with such policy
measures as travel restrictions, quarantines,
partial and total lockdowns, school and business
closure as some of the prominent examples.

Earlier empirical studies have attempted to
show different socioeconomic conditions that
generally explain differences in health outcomes
and the spread of diseases including demographic
structure, health care system, economic wellbeing,
social characteristics, and natural environment,
but not specifically on the Covid-19 due to the
novel nature of the virus. Since the outbreak
of the Covid-19 pandemic, research efforts
have been focused more on the biological and
epidemiological forces behind the spread and
fatality of the virus but particularly less so on the
socioeconomic factors linked to the pandemic.
As a result, recent studies have tried to examine
the socioeconomic drivers of Covid-19 at sub-
national, country, and cross-country levels. The
expectation is that socioeconomic factors such as
geographical location and income poverty must
be accounted for if policy responses are to be
effective and inclusive.

In the context of Nigeria, a total of 164,719
confirmed Covid-19 infections have been
documented, with some 2,062 deaths and
approximately 162,657 recoveries as of April 25,
2021 (Nigeria Centre for Disease Control (NCDC)
2021). The spatial distribution of the pandemic
has been uneven with some states experiencing a
greater brunt in infections relative to others. For
instance, Lagos, Kano and Abuja represent three
states with the highest incidence of Covid-19
while Benue, Kogi and Cross rivers have the lowest
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incidence. This means that Covid-19 risk factors
could be unequal across the country as could
policy responses. Like the rest of the world, policy
responses in Nigeria aimed at mitigating the spread
of the pandemic have been uniform, total and
decisive, including lockdown measures and travel
restrictions. As a consequence, jobs and livelihoods
have been lost, with many pushed to poverty and
starvation as a result (Ajibo, 2020). One of the main
explanations to such uniform and sub-optimal
policy responses has been the lack of empirical
evidence on the socioeconomic drivers and risk
factors of the Covid-19 pandemic in Nigeria.

This paper isaresponse to the need for empirical
evidence on the socioeconomic drivers and risk
factors of Covid-19 pandemic Nigeria. Therefore,
this paper hypothesizes that the economic costs
posed by the Covid-19 pandemic could have been
minimized if policy responses had been based on
the underlying heterogeneity in the distribution of
socioeconomic drivers and risk factors across the
states in Nigeria. The methodological approach
relies on state-level data on Covid-19 and other
socioeconomic variables, making it possible
to consider a cross-section of 37 sub-national
governments in Nigeria. The paper thus explores
which underlying socioeconomic conditions
could be instrumental for the spread of Covid-19
in Nigeria. More specifically, given that several
factors have been identified in previous empirical
studies for different country contexts, this paper
interrogates some of those factors to show whether
they equally apply to Nigeria, or which of those are
more important in the case of Nigeria. In this paper,
we assess the socioeconomic drivers and risk factors
of the Covid-19 pandemic in Nigeria. Specifically,
it examines the impact of socioeconomic forces on
infection and mortality rates.

The paper is structured as follows. Section 1
comprises the introduction and section 2 discuss
the literature. Section 3 discusses stylized facts
about Covid-19 pandemic in Nigeria. Section 4
describes the data and methodology, in which
issues related to data and key variables are
discussed. The presentation and discussion of
result is provided in section 5 while section 6
concludes the paper.

Theoretical Basis

There are vast number of studies that have at-
tempted to show different socioeconomic condi-
tions that generally explain differences in health
outcomes and the spread of diseases including de-
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mographic structure (Ainsworth & Dayton, 2003;
Gardner et al.,, 2020; Wallinga et al., 2006), health
care system (Tanne et al, 2020; Zanakis et al.,
2007), economic wellbeing (Adda, 2016; Nagano et
al., 2020; Strauss et al., 1998), social characteristics
(Chatters, 2010; Folland, 2008), and natural envi-
ronment (Braga et al., 2002; Clay et al., 2018; Wu et
al., 2020), but not specifically on Covid-19 due to
the novel nature of the virus. Since the outbreak of
the Covid-19 pandemic, research efforts have been
focused more on the biological and epidemiologi-
cal forces behind the spread and fatality of the virus
but particularly less so on the socioeconomic forc-
es linked to the pandemic. As a result, recent stud-
ies have tried to examine the socioeconomic driv-
ers of Covid-19 both at country and sub-country
levels (see (S4, 2020; Qiu et al., 2020; Grekousis et
al., 2022) and cross-country (see for example Jain
& Singh, 2020; Stojkoski et al., 2020).

The Covid-19 pandemic has posed many
questions for policy makers in their attempt to
identify possible reasons for its rapid widespread.
Considering this, certain studies on Covid-19
suggest that socioeconomic factors are positively
related to the spread of the virus. In an attempt to
uncover such a potential causal link, Sa (2020) es-
timated a simple linear regression model of infec-
tions and mortality on observable socioeconomic
characteristics in England and Wales. The first es-
timates are based on basic demographic attributes
while the second estimates consider deprivation,
use of public transport and self-reported health.
Results from the correlation and regression anal-
ysis show higher Covid-19 prevalence in local
areas with larger households, poor self-reported
health, and extensive use of public transportation.
This suggests that places with large household siz-
es and extensive public transport commuting sys-
tems have more risk of Covid-19 infections.

In a similar study, Qiu et al. (2020) used the
instrumental variable regression to examine the
impact of socioeconomic factors on the trans-
mission of Covid-19 virus based on a cross-sec-
tional dataset covering 304 cities in China. Their
results revealed that population outflows from
the pandemic region have a significant impact on
transmission rate with cities having more medical
doctors recording lower transmission rates. They
further show that cities with high GDP per capita
have higher transmission rates, and that social in-
teractions increase with increase in economic ac-
tivities while cities with higher population density
have lower transmission. On the environmental
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effect, they found transmission rate to be lower
with weather conditions.

In a more extensive study, Stojkoski et al.
(2020) leverage on the Bayesian model averaging
(BMA) technique and a country-level data to in-
vestigate the potential impact of a diverse set of
socioeconomic factors (multiple determinants -
31) in 106 countries during the first wave of con-
tagions. The corona virus determinants Jointness
space developed in the study show that the true
(parsimonious) model can be explained by a few
determinants, but the explanatory power of each
determinant is itself a matter of country-specific
fixed effects due to heterogeneity in socioeconomic
characteristics across the countries. This study es-
sentially emphasized the case for (policy implica-
tion on) preventive measures aimed at attenuating
future pandemics. In support of this, Sannigrahi et
al. (2020) utilised the spatial regression to examine
the relation between socio-demographic factors
and Covid-19 in Europe. Their results showed the
role of population, poverty, and income in reduc-
ing the Covid-19 fatalities in Europe.

In terms of differences in Covid-19 incidence
across the world, Jain & Singh (2020) examine the
socioeconomic determinants of Covid-19 using
regression analysis. They found the effect of Cov-
id-19 to be higher in the developed countries with
democracy having a positive effect on the spread
and fatality of the virus. Interestingly, the availa-
bility of extensive testing facilities has been shown
to be useful in containing the rates of spread and
death from Covid-19. Overall, good governance
plays important role in reducing the spread and
fatality of Covid-19. Similarly, Koc & Sarac (2020)
also examine the impact of socio-economic, de-
mographic and health factors on Covid-19 for
OECD countries (fatalities and mortalities) us-
ing a multiple linear regression. They found that
higher share of health care expenditure from GDP,
higher health conditions resulting from obesity
and high blood glucose levels and index for gov-
ernment stringent measures exert great influence
on Covid-19. The rate of tobacco usage has also
been shown to be influential for Covid-19 fatali-
ties across the OECD countries.

Based on different scenarios of environmental,
demographic and health care factors, Perone (2021)
investigated the determinants of Covid-19 fatality
and mortality rate in 20 regions and 107 provinces in
Italy using regression and agglomerative clustering
method respectively. The estimates of the regression
model revealed that overall health care efficiency,
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physician density and temperature have negative
impact on the fatality rate. While aged population,
car and firm density, air pollutant concentrations,
relative humidity, health care saturation (critical
care bed, ordinary care beds) have positive effect
on fatality rate. From the clustering method anal-
ysis, it is shown that mortality rate is prevalent in
the northern region as compared to less effect in the
southern provinces. This supports the findings of
Aron & Muellbauer (2022) that capacity constraints
on hospital beds and staft determines death rate
among adults. Similarly, Buja et al. (2020) investi-
gated the demographic, socio-economic and health
care determinants of Covid in Northern province of
Italy using OLS regression. Their results show Cov-
id-19 to correlate negatively with age index. This
implies that the virus is more likely to affect older
population. On the other hand, their result docu-
ment that employment, public transport per capita,
population and in-house density have positive cor-
relation with Covid-19 fatalities. Under the health
care factors, the province with large private health
care facilities witnessed more fatalities.

In a more recent study, Ehlert (2021) used a
multivariate spatial model to explore the relation-
ship between socioeconomic, demographic and
health care variables and Covid-19 in Germany.
Their result suggests that average age, population
density and the share of employment in elder-
ly care have positive impact on Covid-19 (both
cases and deaths). Physician density and propor-
tion of school children is revealed to have a neg-
ative impact on Covid-19 during the first wave
in Germany. While using quantile regression to
assess the role of socio-spatial determinants of
Covid-19, Sigler et al. (2021) indicates that glo-
balisation, settlement and population exert influ-
ence on Covid-19 transmission. They also show
that household size, aged population and globali-
sation predicts the surge in Covid-19 fatalities in
countries with low cases. In countries with high
cases, human development index and total pop-
ulation are shown to be the predicting factors of
Covid-19 transmission. (Grekousis et al., 2022)
examined socioeconomic and health determi-
nants of Covid-19 mortality rate. They found
that Covid-19 moratlity rate of depends on com-
plex factors of demographic, socioeconomic and
health characteristics such as income, family size,
age, health insurance. In a latest study to identi-
ty the relationship between health, demographic
and environmental factors with Covid-19, He et
al. (2023) reveal the role of obesity and humidity
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as significant factors affecting Covid-19 in the Ar-
kansas region of US.

Taking the existing literature on Covid-19, there
is predominant focus given to biological and epi-
demiological aspects of the virus, neglecting some
socioeconomic factors that contribute to its spread
and mortality. While recent studies have examined
the socioeconomic drivers of Covid-19 at both na-
tional and sub-national levels in various countries,
there is a dearth of research specifically investigat-
ing the socioeconomic determinants of the virus in
most developing economies, like Nigeria. The limit-
ed studies conducted in developing economies pri-
marily explored general socioeconomic conditions
and their impact on health outcomes, without spe-
cifically addressing Covid-19. Therefore, this study
using disaggregated data aims to fill this gap by ex-
amining the specific socioeconomic determinants of
Covid-19 infection and mortality rate in the Nigeri-
an context, providing valuable insights for effective
policy responses and interventions.

Covid-19 Pandemic in Nigeria

In late 2019, the world experienced the out-
break of the Covid-19 virus from Wuhan district
of China. The spread of the virus has led to a wide-
spread fear among people due to the ease with
which it is transmitted from human to human.
The Covid-19 virus moved to other economies
through human-to-human contact, with the con-
sequent health catastrophe metamorphosing into
economic and financial crises for most countries.
Besides the costs to human lives, other economic
costs abound. For instance, the outbreak of the vi-
rus has led to drastic disruptions in supply chains,
which have continued to affect the economy
through a sharp reduction in domestic production
and significant decreases in export revenue.

Categorically, some states in Nigeria experi-
enced a greater brunt of the Covid-19 risk with inci-
dence of high cases relative to others. For instance,
Lagos, Kano and Abuja are the three states with the
highest incidence of Covid-19 while Benue, Kogi
and Cross rivers had the lowest incidence (See Fig-
ure 1). Geographically and economically, the cu-
rious case of these extreme situations is one that
might be rooted in geographical and economic po-
larizations. The questions skirting the mind could
be on the forces that explain this observed pattern in
Covid-19 spread and whether they could be linked
to certain socio-economic factors. What socioeco-
nomic factors explain the variation in Covid-19 in-
fection and mortality rates in Nigeria?
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Figure 1. Distribution of cumulative cases
Source: Nigeria Centre for Disease Control (2021)

Figure 1 paints a picture of Covid-19 infection
across Nigerian states as of April 25, 2021. There are
four categories of states: 1 - 100, 101 - 1, 000, 1,001 -
10,000, and 10,000+. Two states with the highest
number of infections are FCT Abuja and Lagos, each
with more than ten thousand confirmed cases of
infection. These epicentres also happen to be satel-
lite and predominantly metropolitan. On the other
extreme, Kogi state falls into the first category with
number of confirmed cases not more than a hundred,
representing a stark outlier despite its close proximity
to FCT Abuja as one of the main epicentres. A large
majority of states fall however into the third category
with infections rates around 1,001 - 10,000.

In terms of effects, many businesses have had
different experiences during the pandemic in ac-
cordance with the overall measures put in place by
the Nigerian government. These measures resulted
in limited mobility and constrained economic ac-
tivities, with tourism and aviation industry as the
worst hit. Such policy measures have also subject-
ed thousands of people to hunger and starvation
as most workers in Nigeria live on daily wage and
therefore could not cope with the consequent wages
and salary cuts from employers. It is reported that
the labour market experiences large job destruc-
tion. This corroborates the ILO report of about
25 million jobs being lost as a result of this global
pandemic, costing the world between $860 billion
and $3.4 trillion (ILO, 2020). In response to the un-
precedented vulnerabilities among the population,
the government rolled out numerous social and
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economic measures to mitigate the impact of the
pandemic. For instance, economic stimulus pack-
age was introduced to support businesses and in-
dividuals. The aim was to provide 50 percent of tax
rebates to registered businesses. One of the main
weaknesses of this policy is the fact that it targets
formal businesses which accounts for only about
10 percent of the total workforce, despite the fact
that 65 percent of Nigerias GDP comes from the
informal sector. What this implies is that majori-
ty of businesses and individuals are excluded. An-
other economic policy of cash transfer was intro-
duced in April 2020 to provide support to poor and
vulnerable households, in addition to other safety
nets such as the CBN stimulus programme and the
provision of palliatives to vulnerable households.
Thus, it is pertinent to note that many of the policy
responses are inconsistent with the reality, magni-
tude and spatial distribution of the pandemic.

Data and Methods

The variables used in this paper draws from
a set of socioeconomic indicators identified from
available empirical studies on the links between
Covid-19 and socioeconomic variables. The vari-
ables include urbanization, the level of economic
activity, proximity, household size, income inequal-
ity, size of population, population density, poverty,
deprivation, and institutions (Jain and Singh 2020;
Sa 2020; Stojkoski et al. 2020). Table 1 below con-
tains the variables used, their measurement and re-
spective data sources.
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Table 1
Variables and Indicators
Variable Measurement Source
Infection Cumulative number of Covid-19 cases NCDC (2021)
Mortality Cumulative number of Covid-19 deaths NCDC (2021)
Urbanization Number of MSMEs National Bureau of Statistics (2017)

Economic activity

Internally Generated Revenue (IGR)

National Bureau of Statistics (2019)

Proximity Distance from Epicenter (km2) distance calculator (distancefromto.net)
Demography Population/density National Population Commission (NPC)
Deprivation Capability Deprivation Index (CDI) Computed from NBS- NGHS (2016)
Poverty Poverty Headcount, % of population National Bureau of Statistics (2020)

Income inequality GINI

National Bureau of Statistics (2020)

Healthcare Immunization Coverage (measles)

National Bureau of Statistics (2019)

Resilience Business Environment Index (BEI)

African Heritage Institution-BECANS (2017)

Source: The authors’ compilation

Accordingly, data on Covid-19 infection and
mortality across states is sourced from the Nigeria
Center for Disease Control (NCDC, 2021) while
information on the number of MSMEs, IGR, pov-
erty headcount, deprivation, income inequality,
and immunization coverage are obtained from the
National Bureau of Statistics at different points in
time (NBS, 2016, 2017, 2019, 2020). Similarly, in-
formation on the variation in the quality of busi-
ness environment (BEI) across states is obtained
from the African Heritage Institution BECANS
2017 dataset. The use of pooled data in this paper
is informed by the lack of time-consistent series
across sub-national entities in Nigeria.

In terms of measurement and a priori ex-
pectations, we first measure urbanization by the
number of MSMEs while IGR is used to capture
the level of economic activity. The distribution
of MSMEs and IGR across states is itself an in-
dicator of market size, which is expected to have
a positive relationship with Covid-19 incidence.

Secondly, distance from epicenter is a spatial in-
dicator of proximity, and is therefore expected to
have a negative effect on the spread of Covid-19.
Areas with high population size and density are
expected to have higher infection and mortality
rates. Similarly, deprivation, poverty and inequal-
ity tend to exacerbate the prevalence of disease,
but it is not yet obvious whether they are linked
to Covid-19. Lastly, immunization coverage and
business environment are expected to have a neg-
ative effect on infection and mortality rates.

To guide the estimation process in this paper,
we specify a pooled multivariate regression model
of the functional form (see, e.g., Sa, 2020).

Y = f(Xy, X, X3, 0, X) - (1)

where Y is the outcome variable and X is a
vector of observable state-level characteristics.
Thus in what follows, two multivariate regression
models are specified in line with the socioeco-
nomic variables identified in the previous section.
These are expressed in the following equations,

INF; = By + BySME; + B,DFE; + BsPPN; + B,PPD; + BsIGR; + BeBEI; + B,IMZ; + BglIN; +
BoPOV; + B1oDEP; + ¢ ... )

MOR; = By + P1SME; + B,DFE; + B3PPN; + B,PPD; + BsIGR; + B¢BEI + B,IMZ; + 3)
BelIN; + BoPOV; + B1oDEP; + ¢; ...

Where INF; and MOR; are the outcomes rep-
resenting the cumulative rates of Covid-19 infec-
tion and mortality for ith state; SME; represent
the number of small and medium scale enter-
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prises (SMSEs) for ith state; DFE; is the physical
distance from epicentre for ith state measured in
kilometre square; PPN; and PPD; stand for the
respective population and population density for
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state i; IGR; stands for internally generated rev-
enue (IGR) for state i measured in NGN; BEI; is
an index of business environment for ith state;
IMZ; is immunization coverage; IIN;, POV; and
DEF; are rates of income inequality, poverty, and
deprivation respectively for ith state; fp is the in-
tercept and 51, B2, . Bip capture the parameters
of the explanatory variables to be estimated; the
subscript i shows that the source of variation is
individual entities.

Equation 2 expresses Covid-19 infection as
a function of number of SMEs, distance from
epicenter, population size and density, revenue,
business environment, immunization coverage,
inequality, poverty, and deprivation, all of which
are assumed to be exogenous. In equation 3,
Covid-19 mortality is expressed as a function of

the same exogenous variables as in the first mod-
el. The model describes Covid-19 infection and
mortality as a function of exogenous individual
states characteristics. These characteristics repre-
sent the possible socioeconomic drivers and risk
factors of the Covid-19 pandemic in Nigeria. The
models are expected to show the direction, size
and significance of each explanatory variable with
respect to Covid-19 infection and mortality.

Results and Discussion

This section describes the properties of the
variables used in regression models. The statis-
tics describe the number of cross-sectional ob-
servations, mean values, standard deviations,
minimum and maximum values as shown in Ta-
ble 2 below.

Table 2
Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Covid-19 Infection 37 4451.86 9802.32 5 58291
Covid-19 Mortality 37 55.7297 77.4143 2 439
MSMEs 37 1120809 581531 385489 3329156
Distance from epicentre 37 367.892 137.663 11 659
Population 37 556139 3823720 2277961 2.48e+07
P. Density 37 696.568 1619.43 56.3 7420.5
IGR 37 3.16e+10 6.37e+10 4.38e+09 3.82e+11
Business environment index 35 50.9 5.835641 34.8 59.4
Immunization 37 30.2784 17.07881 1.8 68.1
Gini index 36 28.4556 3.387272 23.49 40.2
Poverty rate 36 42.3511 26.08721 4.5 87.73
Deprivation index 37 0.481427 0.050644 0.33825 0.57289

Source: The authors’ calculation
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There are 37 observations on Covid-19 in-
fection and mortality which means that data
is available across all the sub-national govern-
ments (states) in Nigeria. The mean rate of in-
fection is 4451.865 with a standard deviation of
9802.322. Although the mean shows the average
rate of infection in Nigeria, the standard devia-
tion indicates that there are differences in infec-
tion rates across the states within Nigeria. In the
case of mortality, the average rate is quiet low
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compared to that of infection. This suggests that
there have been high recovery rates since few
infections could have resulted in mortality. The
respective minimum and maximum mortali-
ty cases of 2 and 439 also point to uneven dis-
persion across the states. As far as the outcome
variables are concerned, one implication is that
policy responses need to be targeted in order to
optimize the balance between the need to guar-
antee safety and that of protecting livelihoods.
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Table 3
Covid-19 Infection Regression Results

Variable Coeflicient Std. Error p-value
MSMEs -0.0050** 0.00200 0.0194
Distance to epicenter -9.3409** 4.28490 0.0397
Population 0.0011** 0.00041 0.0122
Density 0.1195 0.48030 0.8057
IGR 0.0000*** 0.00000 <0.0001
BEI -247.9324** 95.7734 0.0164
Immunization coverage 98.2193 61.0140 0.1211
Inequality 490.1255%** 146.581 0.0028
Poverty 16.8594 38.6137 0.6665
Deprivation -22805.39 14569.7 0.1312
R 0.9591

Note: * indicates 10% level of significance; ** indicates 5% level of significance; *** indicates 1% level of significance

The estimates from Table 3 above show the
respective direction, magnitude and statistical
significance of the coefficients in the Covid-19
infection model. The coeflicients represent the
drivers and risk factors of infection. The coef-
ficient of SMSEs is -0.005, indicating not just a
negative and small effect, but one that is also sta-
tistically significant with asymptotic probability
value of 0.019. The coefficient of geographical
distance to epicenter is -9.34 and its correspond-
ing asymptotic probability value of approximate-
ly 0.04 suggests strong effect at the 5 percent lev-
el. This suggests that a 1 km distance away from
the epicenter reduces the chances of infection by
9 persons. Population coeflicient has a value of
0.001 and a probability value of 0.01, implying
a very small but statistically significant effect
However, the coefficient of population density
is 0.11 and the corresponding probability value
is approximately 0.81. The size of IGR is small
as well (almost zero) but its asymptotic prob-
ability value shows high significance with less
than 0.0001. The coefficient of BEI is negative,
sizable (-247.93) and statistically significant
with a probability value of approximately 0.02,
which then means that a percentage increase
in the business environment index reduces the
chances of infection by approximately 248 per-
sons. The coefficients of immunization, poverty
and deprivation are 98.21, 16.86 and -22805.39
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respectively while their respective probability
values are 0.12, 0.66 and 0.13 are not significant
enough. The coefficient of inequality is 490.13
and significant at the 1 percent level with a
probability of 0.003, which then suggests that a
percentage rise in Gini coefficient is associated
with approximately 490 more Covid-19 cases.
With respect to these results, the analysis below
is based on the coeflicients that have levels of
significance within acceptable limits.

The results suggest, firstly, that states located
geographically far away from the epicenter are
less likely to have high infection rates as com-
pared to those within proximate location. Sec-
ondly, the measure of resilience shows, as ex-
pected, that the higher the quality of business
environment for any given state, the lower the
infection rate. Thirdly, states with relatively high-
er rates of income inequality tend to have higher
infection levels. This is not surprising since in-
come distribution is directly associated with ac-
cess to sanitation and healthcare facilities. All in
all, the coefficients with simultaneously large and
statistically significant effects on Covid-19 infec-
tion are distance to epicenter, quality of business
environment, and income inequality.

The estimates presented in Table 4 above show
the respective direction, magnitude and statisti-
cal significance of the coefficients in the Covid-19
mortality model as expressed in equation 3.
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Table 4
Covid-19 Mortality Regression Results

Variable Coefficient Std. Error p-value
MSMEs -0.00006* 0.00003 0.0581
Distance to epicenter -0.0048 0.06156 0.9392
Population 0.000015** 0.00000 0.0201
Density 0.0018 0.00690 0.0732
IGR 0.0000* 0.00000 0.7982
BEI -0.5279 1.37600 0.7048
Immunization coverage 0.6246 0.87660 0.4833
Inequality 3.8622* 2.10590 0.0796
Poverty -0.4225 0.55480 0.4541
Deprivation -0.193.93 209.323 0.3638
R? 0.8636

Note: * indicates 10% level of significance; ** indicates 5% level of significance; *** indicates 1% level of significance

The coeflicients represent the drivers and risk
factors of infection. The value of the coefficient
of MSME:s is -0.00006, which shows negative and
statistically significant effect on mortality at the
10 percent level. However, the size of the impact is
negligible. Distance to epicenter has a coefficient
of -0.0048 with a probability value of 0.94, indi-
cating the absence of any statistical significance.
The coefficient of population size is 0.000015
(near zero) with a corresponding asymptotic
probability value of 0.020 that signifies a statis-
tical significance at the 5 percent level. The coef-
ficient of IGR is near zero as well. These results
show that IGR as proxy for urbanization has a
negative, significant but small effect on Covid-19
mortality. Also as expected, distance to epicenter
has a negative effect on mortality albeit the effect
is very small and weak. Population size seems to
have a positive and strong effect on mortality at
the 5 percent level of significance, but the size
of the effect is marginal. Similarly, the effect of
population density is positive but small and in-
significant. The IGR as an indicator of economic
activity seems to have a positive, small but sta-
tistically weak effect on mortality, while locations
with high poverty and deprivation are associated
with low mortality rates.

While some of the coeflicients in the mortal-
ity model conform to a priori expectations, they
do not warrant much discussion as their effects
is either small or statistically not significant. This
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is perhaps because of the low rate of Covid-19
mortality in Nigeria, since most infected cases
have been reported to recover eventually. Thus,
comparing the Covid-19 infection model against
that of mortality, it is plausible to suggest that the
model of Covid-19 infection does better than the
model of fatality, not just on the basis of causal
effects but also in terms of fit. The R* value of the
infection model is 0.9591 while that of the mor-
tality model is 0.8636. While both have a good fit,
the model of infection seems to be more robust.
In summary, the results presented above sug-
gest that infections are driven largely by spatial
forces such as distance from epicenter, business en-
vironment and inequality, while the most import-
ant driver of mortality is within-state inequality.
Distance from epicenter though negative as expect-
ed, is only large and significant in the case of infec-
tions (Distance could accelerate the infection but
not mortality). This suggests that locations with-
in close proximity to the epicenter are on average
more vulnerable to Covid-19 spread. Also evident
from the study is that states with resilient business
environments are less vulnerable to Covid-19 con-
tagion compared to those with higher fragility.
Another important finding is that states with high
rates of inequality will tend to have high infection
and mortality rates. One implication is that Covid
policy responses in Nigeria should aim at curtail-
ing infections based on differences in geographi-
cal distance to epicenters, business environment,
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and inequality as the key drivers and risk factors of
Covid-19 across the states. The caveat is that our
conclusions are based on the coeflicients with si-
multaneously large and statistically significant ef-
fects on Covid-19 infection.

Conclusion

This paper interrogates the socioeconomic
factors that drive Covid-19 pandemic in Nigeria
based on state-level cross-sectional data. Using a
pooled multivariate regression model of infection
and mortality, the analysis narrows the spread of
Covid-19 to three key drivers encapsulating the
core measures of geographical proximity, resil-
ience, and income distribution. The results point
to proximity, resilience, and inequality as the most
important drivers of Covid-19 in Nigeria. These
have very important policy implication in terms
of choosing the optimal policy response to min-
imize the adverse effects of the pandemic on the
economy of Nigeria. The results are in line with the
finding in Stojkoski et al. (2020), and that of Gup-
ta et al. (2021) which posits that policy responses

that ignore underlying vulnerabilities would only
serve to exacerbate underlying inequalities.

The analysis in this paper suggests that
Covid-19 infections tend to be lower the farther
away from epicenters and in states with high qual-
ity business environment but could be driven up by
higher income inequality. One implication is that
policy responses in Nigeria should aim at curtail-
ing infections based on state-specific differences
in terms of geographical distance to the epicenter,
business environment, and inequality as some of
the key drivers and risk factors of Covid-19 across
the states. For optimal policy responses, state-spe-
cific, as opposed to uniform measures, should be
encouraged. For example, temporary lockdown
policy in the epicenter and neighboring states can
lessen the overall economic costs of the pandemic
in Nigeria. Similarly, lockdown measures may be
eased in states with high business resilience while
rolling out palliatives in states with high rates of
inequality can even out the adverse effects of stay-
at-home measures.
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