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Foreword

Economic and Financial Costs of the COVID-19 Pandemic:
A Brief Assessment

The COVID-19 pandemic has unleashed major upheavals in the global economy. The
spread of COVID-19 (novel coronavirus disease 2019) directly impacted economic
conditions via lockdown, social distancing mandates and ongoing disruptions for
most businesses and can, therefore, lead to a considerable decline in consumer and
business confidence. Ashraf [2] notes that the stock markets in sixty-four (64) coun-
tries experienced negative shocks during the first phase of the pandemic as the strin-
gency of measures adversely impacted economic conditions. Even for a developed
economy like the US economy, the lockdown inflicted severe blows to its economy.
The US lockdown—after the 20 March 2020 and before 20 May 2020—constituted
the non-pharmaceutical interventions (NPI) to limit the spread of the pandemic. The
NPIresulted in a 30% reduction in COVID-19 deaths in the US [1]. Yet, the economic
impact of the NPI has been enormous as Arnon et al. [1] argued that the NPI had
swelled US unemployment by 15%. In terms of numbers, during the first 3 months
of the pandemic in the US, NPI resulted in about 3 million US job losses. Globally,
the adverse impact of NPI on the labour market could have been better managed if
the government responses were better coordinated across nations. For the US alone,
the pandemic, NPI (lockdown) and social distancing pushed the economy into a deep
recession.

Furthermore, the pandemic created infodemic that had dented business confidence
and sent the stock markets into a tailspin across the globe. The World Health Orga-
nization (WHO) defines an infodemic as spread of “too much information including
false or misleading information in digital and physical environments during a disease
outbreak™.! Infodemic tends to hurt mental health of people and has had secondary
effects on the economy. The dip in confidence fuels a further slump in economic
conditions. Thus, any “Bad News” about COVID-19 can engender adownward spiral,

! https://www.who.int/health-topics/infodemic#tab=tab_1.
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or a vicious cycle, for an economy [7]—especially amid the rapid pace of infection
and death rates of COVID-19. The ferocity of the pandemic has been unprecedented
compared to other pandemic events in the past [13]. The emerging medical literature
has highlighted the massive mental health crisis—ranging from anxiety, distress and
depression to suicidal tendencies—that this current pandemic and infodemic have
spawned [11, 12]. In the US, the proportion of adults with depression symptoms regis-
tered a threefold increase since the onset of the pandemic [5, 6]. The US Centre for
Disease Control and Prevention argued that one of the main sources of this increase
is the “heavy consumption of news stories” about the pandemic. This consumption
of news stories is held responsible for increasing symptoms of depression [10]. The
COVID-19 and infodemic—due to their influence on the mental health caused by the
news/headline effects [8, 9]—did influence the US economy, and its stock markets,
via what is called market sentiments. During the 2020, on the pandemic, Sacerdote
et al. [10] identify that 91% of stories by U.S. major media outlets are negative
in tone vis-a-vis 54% non-U.S. major sources and 65% for scientific journals. The
pandemic, infodemic and market sentiments have also caused long-term damages
as highlighted by Cheng [3, 4]. In financial markets the representative agent has
responded to the pandemic-related risks with either under-reaction or over-reaction.
In other words, the mispricing of risks can have long-run adverse consequences for
the entire global economy.

The present book titled COVID- 19 Pandemic and Global Inequality: Reflections in
Labour Market, Business and Social Sectors edited by Rajib Bhattacharyya, Ramesh
Chandra Das and Achintya Ray has well compiled the issues of inequality during the
pandemic by relating labour market, business and social sectors of different countries
and groups. With the club of 21 chapters the book arrives at good outcomes and policy
recommendations. I hope the book will definitely reach to the potential readers in
the fields like Economics, Sociology, Political Science and Business.

Partha Gangopadhyay, Ph.D.
Western Sydney University
Sydney, Australia
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Preface

The global economy has been passing through one of its most challenging phases
in its history after the largest disaster of the century in the form of COVID-19
pandemic since the beginning of 2020. It started with the health catastrophe in
its first phase but gradually transformed into a severe socioeconomic shock. This
was a devastating blow to the already fragile global economy. Though there were
signs of recovery, it has been staggered with mounting debt levels, rising infla-
tionary pressures, widening income inequality, geo-political instability, disruptions
in global supply chains and disproportionate growth across regions and communities.
Labour market has been the worst hit due to the pandemic in 2020. As per the latest
report of the International Labour Organization (ILO), though the labour market is
showing some signs of recovery, the pace is uneven and uncertain. It resulted in
miseries, distress, impoverishment, deprivation particularly to lower income daily
wage earners and informal sector workers. The aftershock of the pandemic has also
brought about significant structural transformation in various segments of socioeco-
nomic life-production, consumption, work pattern and social relations. The labour
productivity and growth potential in the long run have been severely affected irrespec-
tive of whether the country is developed, developing or an emerging market economy.
The uneven recovery rate amidst the global slowdown has given rise to the issue of
whether convergence among nations is feasible or there will be an accentuation in
global inequality.

The present edited volume titled COVID-19 Pandemic and Global Inequality:
Reflections in Labour Market, Business and Social Sectors examines this fundamental
question in light of the developments in the labour market, foreign trade and social
sectors. Starting from the proposal to the final submission, the concerted efforts of all
the editors as well as the contributors have finally led to the publication of the book.
This volume will provide insights and tools to researchers, academicians, social and
political thinkers, government officials, and policymakers to think about economic
policies and management following a black swan-type global shock.

In the entire journey of this book project, the support and cooperation received
from various institutions, organizations and expert opinions of academicians can
never be ignored and forgotten. First, we extend our thanks to the entire team of
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Springer Nature for their constant support and cooperation for making this project
successfully completed. We remain indebted to all our respected eminent contributors
who have made huge value additions in their respective chapters. Finally, we place
on record our sincere gratitude for the unwavering support of our family members
through the many months we worked hard to make this project a reality.

Although the editors have tried their best to make the entire project as flawless as
possible, we humbly accept the genuine possibility of shortcomings in any parts of
this volume. Needless to add, we remain responsible for any errors or omissions.

Kolkata, West Bengal, India Rajib Bhattacharyya
Midnapore, West Bengal, India Ramesh Chandra Das
Nashville, TN, USA Achintya Ray



Introduction

Today’s world confronts one of the biggest challenges humanity has ever faced in its
untiring fight against the Coronavirus disease, the COVID-19. Various issues have
tended to aggravate the problem of global inequality as an aftermath of the pandemic
and macroeconomic shocks, which has severe repercussions for the labour market,
manufacturing and trade, and social sector with varying degrees throughout the world.
Though tangible signs of recovery have been observed in many advanced economies,
many underdeveloped and poor nations have shown signs of sluggish recovery. Such
stunted economic recoveries happened mainly due to mounting government debt
burdens incurred while making considerable expenditures to fight the COVID war
and rising inflationary pressure from supply bottlenecks. The countless casualties and
fatalities have raised questions on the attainment and acceptability of “Sustainable
Development Goals (SDGs)”. In the long run, it has affected labour productivity and
growth potential irrespective of developed, developing or emerging market economy.
The crisis severely impacts nations heavily dependent on foreign trade, tourism and
remittances from abroad. To survive the unprecedented exogenous shock of the global
pandemic, Governments implemented support programmes to keep the economy
alive. At the same time, businesses had to rely on debt and loans to continue their
production process. The pandemic has also prominently demonstrated the divergence
of the government’s responses to increased spending on public health and social
welfare in combination with the drastic fall in tax revenues, which has increased
fiscal deficits and widened debt burdens.

Following the COVID-19 pandemic, the return to a “new normal” was uneven
and suddenly disrupted by the outbreak of Russia’s war on Ukraine. It created a
situation of geo-political tension and generated a new series of crises in the food
and energy markets, resulting in supply disruptions and high inflationary spiral. This
was amplified by a further period of slow growth or stagflation, de-globalization,
unsustainably high levels of government debt, deterioration in human development
and swift climatic changes. This has resulted in a disproportionate shift of output,
employment and trade—making the recovery path more divergent. Income, wealth
and consumption inequality have increased significantly following the pandemic.
The digital divide and gender discrimination have been a significant problem in the
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development of the social sector. The shift from the traditional “classroom teach-
ing” method to online education has again created various challenges with the
uneven spread of information and communication technology, infrastructure and
digital education. Countries that could invest and afford new digital technologies
(like Robotics, Artificial Intelligence, etc.) may be able to scale down their socioeco-
nomic crisis to a manageable level. Still, it will be challenging for others to cope with
the former set of nations. Hence, geo-political conflicts and segmentation, increase
in multi-domain risk and vulnerability have raised doubts in the minds of social
scientists and policymakers as to which set of policy actions may become the key to
the economic revival of the world.

The present edited book titled COVID- 19 Pandemic and Global Inequality: Reflec-
tions in Labour Market, Business and Social Sectors is a unique compilation of orig-
inal essays on various economic issues that have assumed increased relevance in
the aftermath of the COVID pandemic. It is also a blend of some scholarly contribu-
tions from multiple countries with a balanced, comprehensive mix of both theoretical
modelling and empirical research.

This volume is divided into two separate but highly complementary strands: (a)
Global Impact and (b) Trade, Employment, Health and Education Impacts. The first
strand includes seven chapters covering issues ranging from the spillover effects of
global economic uncertainty and economic shocks in Nigeria, the effect of COVID-
19 on sustainable development in Europe, on U.S. payment protection and fiscal
policy, financial stability, economic confidence, the incidence of poverty, economic
growth and development on Ghana, to Turkey’s energy crisis, etc. On the other hand,
the second strand covers 14 more chapters focussing on some specific economic prob-
lems like the impact of the crisis on employment differential and health expenditure
in African Countries; the effect on foreign trade in Sri Lanka and India; divergences
of health expenditures and the role of the government, informal sector, online educa-
tion, women employment, investment pattern, personal finance, digital movement,
consumer choice, income inequality, and also psychological reactions of different
socioeconomic groups.

In what follows, we provide succinctly summarized critical insights from each
chapter. Our summaries are often heavily borrowed from the authors’ own words. A
quick review of the summaries informs busy readers of a high-level view of the entire
spectrum of studies included in this volume. It helps them understand the multitudes
of ways overlapping concerns can run through the policymaking challenges across
countries and continents. In doing so, we expect to bring to the conversation the need
to fine-tune and synchronize policies that help us create a resilient global economy
while being mindful of the individualities of the participants and the uniqueness of
their challenges and opportunities. Our shared future as humanity, especially in the
face of black swan-type global disruptions like a pandemic, crucially depends on our
ability to understand each other and design and implement policies suitable for the
common good.

Chapter 1 deals with the impacts of inflation and consumption uncertainties at
the domestic and international levels on industrial output and the real GDP of the
Nigerian economy. The sources of uncertainties are global shocks like the COVID
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pandemic. The study finds that inflation uncertainty is suitable for industrial houses,
while consumption uncertainty worsens it. On the other hand, international real
output uncertainty reduces real domestic output and private consumption uncertainty
and inflation uncertainty combinedly reduce real domestic output. The study thus
recommends that policymakers should not worry much about inflation uncertainty
under the domestic economy’s intention of increasing industrial output; instead,
private consumption should be managed appropriately. Also, the country should be
closely monitored for real output, private consumption and inflation uncertainty at
the international level.

Chapter 2 admits that the COVID-19 did not only lead to countless casualties
and fatalities in the continents like Europe but it also led to the lack of attainment
of sustainable development goals (SDGs) in the continent jeopardized. The study
thus aims to analyse the impact of COVID-19 on the levels of sustainable devel-
opment achieved by some countries of the European continent for 3 years, 2015,
2018 and 2020, through the construction of sustainable development indices (SDI)
across the 17 indicators. The study finds that a general improvement in the levels
of sustainable development is observed between 2015 and 2018 and a worsening
result between 2018 and 2020. The presence of the declining values of the SDI from
2018 to 2020 demonstrates the adverse effects of the pandemic. The study recom-
mends intervention by the European countries to mitigate the harmful effects of the
pandemic.

Chapter 3 focusses on the impact of sizeable fiscal expansion during the COVID-
19 shock in the United States as the government engaged itself in a massive spending
programme to save small- and medium-sized businesses and jobs. The size of the
programme, coupled with other measures of social safety net like the state-level
unemployment benefits, contributed to a substantial increase in monetary savings
and cash holdings, increasing the inflationary pressures on the economy and rising
asset prices in many regions. This chapter provides a broad overview of the emerging
research in this area while reviewing the impact of such significant government
expansions on the labour market. Collating data from the money supply, interest rates,
inflation and government finances, this chapter documents the fiscal and monetary
disruptions that followed the large infusion of cash in the U.S. economy resulting
in high inflation and escalating interest rates. The chapter also discusses policy
implications for future macroeconomic shocks.

Chapter 4 shows how the pandemic has affected the economic confidence of both
consumers and business houses. The study investigates whether COVID-19 inci-
dences correlate and equilibrium relations with consumer and business confidence
in the world’s highly affected countries: the USA, the U.K., Italy, Spain, France, India,
Brazil, China, Russia and South Africa. The study uses time series analysis for the
monthly data from January 2020 to August 2022. In some countries, it finds positive
correlations between COVID cases and death with business confidence (BCI) and
negative with consumers’ confidence (CCI). But, COVID death has maintained long-
run relationships with CCI and BCI in many countries. The Granger causality test
also reveals that COVID cases and death cause changes in consumers’ and business
sentiments in some countries.
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Chapter 5 discusses the impact of COVID-19 incidences and deaths in Nigeria
upon different financial indicators of the country using the daily data for the 2 years,
2020-2022, using time series analysis. The results show that confirmed COVID cases
have a negative and significant impact on liquidity rate and a positive and significant
impact on banks’ loan-to-deposit ratio, government debt as a ratio of GDP and
banks’ credit to the economy in the long and short run. On the other hand, for the
health crisis factor, the study observes that COVID-19-related deaths negatively and
significantly impacted the liquidity ratio and significantly increased the bank loan-
to-deposit ratio, government debt as a ratio of GDP and credit to the economy. The
findings also showed that the liquidity rate fell as the health crisis increased due
to COVID-19, while the bank loan-to-deposit ratio, government loan to GDP and
credit to the economy improved as the health crisis increased due to an increase in
COVID-19 cases. Thus, the study recommends more extensive government support
for the financial sector players, including liquidity and other supports by the central
bank, expansion of deposit insurance coverage, protection schemes and guarantees,
and capital injections.

Chapter 6 looks at the impact of the COVID pandemic on the incidence of
poverty, economic growth and development with evidence from Ghana. In partic-
ular, the chapter investigates the effects of the COVID-19 pandemic on the Ghanaian
economy’s top five key sectors (agriculture, tourism, building and construction,
infrastructure and manufacturing). The chapter intends to model the effect of the
COVID-19 pandemic on economic growth and development using the Discrete-time
Markov Chain method and suggests policies for reducing poverty. This analysis is
undertaken within the prism of the neoclassical economic model of long-run income
equilibrium within the convergence theory. The chapter’s primary goal is to contribute
to formulating post-COVID-19 economic recovery policies and processes to reduce
poverty and inequality within the sub-Saharan Africa region, with Ghana as a case
study.

Chapter 7 describes the energy crisis issue in Turkey during the pandemic periods.
It aims to see whether nuclear and renewable energy are good options over tradi-
tional fossil fuel-based energy sources. The study uses the Decision Making Trial
and Evaluation Laboratory (DEMATEL) technique. It identifies that nuclear energy
investments played a crucial role in effectively managing energy crises during the
pandemic; renewable energy investments are also essential. The study prescribes that
it would be appropriate for Turkey to focus on nuclear energy and renewable energy
investments to fight the energy crisis more successfully during the pandemic and that
the country’s domestic sources should produce the energy.

Chapter 8 aims to justify the nexus among COVID-19 incidence, employment,
health expenditure and productivity in 40 Sub-Saharan African (SSA) zone. It uses the
Panel Vector Autoregressive (VAR) model with the quarterly data for 2020-2021. The
results show that with rising cases of COVID-19, the employment gap has widened in
SSA countries on average by about 50%, also leading to a significant increase in the
out-of-pocket expenditure on health by approximately $0.42 billion and decreasing
productivity in the countries by roughly $0.27 billion. Further, the panel VAR—
impulse response function results show that when employment and productivity



Introduction xvii

produce impulse, the COVID-19 pandemic responds by impacting significant gradual
adverse effects on them but significant gradual positive effects on health expenditure.
The study thus prescribes that the countries in the SSA zone should be alert in tackling
the issues of such crises and their associated socioeconomic impacts.

Chapter 9 attempts to establish the impact of foreign trade and the COVID-19
pandemic on the Sri Lankan and Indian economies. It examines the export, import,
unemploymentrate, net foreign direct investment and links between economic growth
for India and Sri Lanka from 1991 to 2022 collected from World Development Indi-
cators published by the World Bank. Granger causality confirms unidirectional and
bidirectional causal linkages between these variables. The finding of the cointegra-
tion test suggests a long-run link between export and GDP, as well as net foreign
direct investment (NFDI) and GDP, for both nations.

Chapter 10 deals with the convergence or divergence in healthcare expenditures,
both public and private, during the COVID-19 period for a selected list of low-
income and high-income countries using the so-called beta and sigma convergence
approaches. As the nations have variations in socioeconomic and cultural practices,
the study contemplates that there should be variations in the healthcare expenditures
to mitigate the COVID pandemic. The results show no convergence in health expen-
ditures in the countries studied; instead, divergences are observed between these
sets of countries. In addition, if the shock period (2020) is included, the spikes of
deviations are even more significant. Hence, authorities like the WHO should take
of the issues to minimize the differences in the per capita health expenses in low-
and high-income earning countries using international policy packages.

Chapter 11 attempts to examine the relationship between COVID-19 and macroe-
conomic variables such as inflation, exchange rate and Nifty-Fifty of the Indian
economy. The study used monthly data of selected variables from 2000 to 2022.
Initially, the study conducted an Augmented Dickey-Fuller (ADF) unit root test to
examine the stationary properties of the variables. After identifying the order of vari-
ables, the study employed Johansen & Juselius cointegration technique to find out
the long-run association among the variables. The study’s outcomes revealed that
the variables used in this study are integrated of order one and have a statistically
significant long-run relationship.

Chapter 12 compares the impacts on women’s employment of two very different
crises: the financial crisis of 2008 and the one generated by COVID-19. The aim is
to show that, despite the other trends, with an increase in female employment in the
first case and a fall in the second, we always have the same problem: the quality of
female work. Using ELFS data, the study analyses the effects of explanatory variables
on women’s income levels in Italy over 3 years. The results confirm the robust
segmentation of the Italian labour market, which penalize especially the weakest
categories. Although it is impossible to assess the effects on female employment due
to the pandemic, the 2020 data still allow us to highlight a downward trend. The results
could provide several insights for policymakers. First, to get away from the idea of
growth linked only to green transition and digital technology by marginalizing the
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other “essential” sectors. Second, to reschedule the investments planned in the post-
pandemic recovery strategies, focussing on creating quality work in these sectors
that would improve both employment conditions and the quality of services.

Chapter 13 shows the impact of COVID-19 on the education sector, particularly
the shift from the traditional “classroom teaching” method to online education. This
was inevitable to continue the teaching-learning process. But whether this shift was
smooth enough or not, for both teachers and students, is a severe issue. Mentoring is
one such thing that can take place throughout the day and beyond the regular teaching
hours. It is essential to include teaching guidance for a more nuanced understanding.
This paper looks to build a model to show how effective mentoring by teachers
can help students overcome difficulties and attend classes regularly, even during the
pandemic, through online mode. The study also shows that mentoring can increase
the willingness to participate in classes, even in the areas that suffer from the digital
divide. Policy-wise, influential mentor-mentee associations could overcome many
problems, including mental health, and not only improve the dropout ratio but also
bring students back to classes, whether the teaching mode is virtual or not.

Chapter 14 focusses on the role of government education spending in low and
lower middle-income countries in a post-COVID world. This chapter investigates
the impact of education spending in approximately 78 low and lower middle-income
economies and 111 upper middle and high-income countries on education outcomes
at primary, secondary and tertiary levels of schooling. The study finds that despite
additional channels of external funding such as Official Development Assistance
loans, government spending across all levels of educational enrolment, primary,
secondary and tertiary, has had a more significant impact on education outcomes. The
study finds that government spending on education as a share of GDP has contributed
the most towards achieving global development goals. It also demonstrates that the
divergence in educational outcomes between low and lower middle-income coun-
tries versus high-income countries will only persist if governments make a concen-
trated effort to implement policies geared towards secondary and tertiary levels of
schooling.

Chapter 15 portrays that before 2010, the single-family rental market in the U.S.
was primarily mom-and-pop investors, regional investment groups and house flip-
pers. But after the 2009-2010 mortgage foreclosure crisis, a new type of landlord
bought tens of thousands of single-family homes and converted them to single-family
rental (SFR) homes. This change has had significant impacts on the U.S. housing
situation. The companies were organized as Real Estate Investment Trusts (REITs)
and are now traded on Wall Street. Private Equity investors mimicked the REIT
model and have entered the market forcefully since 2015. This chapter explores
how COVID-19 has impacted SFR institutional investors and the growth of their
portfolios. The analysis concludes that institutional investors are well-capitalized
and positively positioned to take advantage of further economic turmoil related to
COVID.

Chapter 16 highlights the potential impact of the digital movement being notice-
able in developing and less developed countries (with particular emphasis on India)
recently. It provides a statistical illustration of how the ongoing revolution in India
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has created a condition of inequality, or a “Digital Divide”, which has become a part
of raging public debate post the pandemic outbreak. Besides, this paper developed a
general equilibrium model to show the fallout of this digital revolution, which aligns
well with the notion of the backwash effect (Myrdal, 1957). The study concludes
that the inception of the digital revolution or movement as the big-shot technological
transition is a significant threat to distributive justice for a developing or less devel-
oped country. This is especially true because there is a preponderance of semi-skilled
or low-skilled labour force workers in these countries and they are most vulnerable
regarding labour displacement.

Chapter 17 explores and analyses the changes in purchasing patterns, the preva-
lence of choice paradox and the decision-making process behind them, such as choice
overload, nudges and unconscious bias. The study uses a primary survey conducted
for 500 sample students residing in India over 2 months (August—October) in 2021.
The questions include focal aspects of consumers’ lives such as employment status,
household income, local and online shopping, eating at a restaurant, real estate,
automobiles, vocational and educational interests, investments and future planning.
The study observes that the choice paradox in terms of choice overload, nudges and
unconscious bias is very much dependent upon the demographic factors of the indi-
viduals, such as education, gender and the number of family members, and economic
factors, such as the household’s income. Further, the study finds that all three choice
paradoxes are present if the individual is a student. Therefore, it recommends that
government policies should tackle these choices paradoxes. Thus, controlling the
choice paradox, the procedure must target the student group of society.

Chapter 18 analyses the impact of income inequality after COVID-19 in India.
The paper analyses data from the CMIE’s Consumer Pyramids Households Survey,
corresponding to the first wave ranging from February 2020 to December 2020, the
Delta wave period spanning from January 2021 to July 2021 and the OMICRON
wave period running from November 2021 to February 2022. Interestingly, it shows
that between January 2021 and July 2021, inequality had fallen relative to February
2020—December 2020, while it rose between November 2021 and February 2022
as compared to the January 2021—July 2021 period. The fall in income inequality
is primarily due to the more considerable fall in income among upper income
households and a smaller decline in the earnings observed among lower income
families.

Chapter 19 analyses personal finance in the context of COVID-19 in the Mexican
economy. In this context, the objective is to identify types of personal expenses in
households in Culiacdn, Sinaloa, Mexico, as of 15 July 2020, for which an exploratory
study was carried out; 488 surveys with 48 items were applied electronically. The
main results were that most of the respondents’ budget, spending according to their
income, had no problem paying their bank loans on time. Those who would also
consider a fund for future contingencies have not purchased health insurance or a
computer or cell phone, among other issues analysed. The main findings indicate
that the studied population has not acquired additional medical insurance despite the
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pandemic. It is also concluded that the population under study has become aware of
having savings for contingency funds and that digital life still resists making personal
financial decisions.

Chapter 20 attempts a cross-sectional study on psychological reactions to COVID-
19 across different socioeconomic groups in Assam, India. The study used a logistic
regression model in addition to descriptive statistics. The DASS-21 depression and
anxiety subscale scores are found to be correlated with gender and age. The study
also revealed that depression, anxiety and stress were common among the Assamese
community. Compared to the 2016 National Mental Health Survey of India results,
it was significantly higher. Therefore, their study recommends that effective mental
health experts’ assistance is required to assist the public in coping with the COVID-19
epidemic and other similar crises.

A few central propositions arise from the diverse topics presented in this volume.
Labour markets in various poor countries and developing nations are dominated
by informal workers outside the purview of any social security norms. They are
the most vulnerable component of the labour market and were the worst hit by the
pandemic. The miseries and the disproportionate impact on gender (mainly women),
school children, higher education, and informal and unskilled workers will likely
exacerbate socioeconomic inequality and poverty. There is an immense need to re-
think and re-construct policies both at the national and international levels to remove
these disparities. The need for policy changes within nations and at the WTO, given
threats to globalization arising due to the US-China trade war and re-emergence of
trade protection amidst rising economic nationalism, needs consideration.

Changes in various dimensions of and segments within the labour market arising
from the economic downturn and due to the impact of digital technologies also need
further research. Policymakers must also reflect on policy priorities and options
before governments in the post-COVID world, keeping in view that disruptive
changes can happen at any point in time. Further research needs to be done to
analyse how unanticipated mega shocks like this pandemic can reshape social policies
concerning public health and education. With the financing needs of countries that
need to catch up compared to the developed and advanced nations, there is a need to
close the internal and external financing gap. International financial institutions must
increase liquidity availability commensurate with the lagging economies’ markets.
For better cooperation and faster revival of countries more acutely affected, easy
availability of liquidity and debt reduction measures can be considered an integral part
of the financing for development strategy. The divergence in educational outcomes
between low and lower middle-income countries versus high-income countries may
be removed if governments make a concentrated effort to implement policies that
are geared towards secondary and tertiary education and influential mentor-mentee
association that could overcome many problems, including mental health. It will not
only stem school dropouts but also bring students back to classes.



Introduction XXi

This title may open up new areas of research opportunities to the potential scholars
around the world from the disciplines like economics, business, social sciences and
natural sciences. Besides, it is palatable to the policymakers of the countries and
groups to use it as a ready reckoner in mitigating economic and social crises that
may arise further due to the COVID-19-type crises.

Rajib Bhattacharyya
Ramesh Chandra Das
Achintya Ray
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Chapter 1 ®
Spillover Effects of Global Economic e
Uncertainty Shocks in Nigeria

Ebele Stella Nwokoye, Ebikabowei Biedomo Aduku,
and Ogochukwu Christiana Anyanwu

1.1 Introduction

Stronger economic, financial and political ties among nations are increasing fast in
modern times. Economic uncertainty is also fast increasing in recent times in many
parts of the world including advanced economies, emerging economies and low-
income countries. Economic uncertainty is occasioned by global uncertainties or
risks such as the outbreak of the COVID-19 global pandemic, the Russia-Ukraine
War, the US housing bubble, the US-China trade tension, Brexit uncertainty, the
aftermath of Lehman’s collapse in September 2008, the North Atlantic subprime
crisis by 2008-2009 and various geopolitical fragmentation or unrests across the
globe. At least as significant as a sobering fact; global uncertainties or risks in recent
times, the hardest-hit economies include large economies—US, China, Britain, Italy,
Germany, France and Japan. Just the US, China, Britain, Italy, Germany, France and
Japan, according to Baldwin and di Mauro [3] accounts for about 60% of the world
GDP, 41% of world manufacturing exports and 65% of world manufacturing. These
economies also make up the global value chains; therefore, economic uncertainties in
their economies can produce ‘supply-chain contagion’ in almost every economy. An
especially apt description is spillover (effects) to the rest of the world. What happens
(a shock) in one country could easily be transmitted to other countries. Therefore,
managers of the economy need to be vigilant not only of the domestic economy.
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The global uncertainties in recent times have several unprecedented implications
for the already slowly performing macroeconomic variables and have necessitated
policy intervention coordination by policymakers at the global and regional levels.
Because of interconnectedness and contagion effects across regions and the globe
alike, global economic uncertainty shocks in a country spillover to other countries,
capable of engendering economic growth brittleness and fragility in other macroe-
conomic variables [21, 22]. In Nigeria, the high-interest rate and inflationary pres-
sure the country is facing could be associated with spillovers from global uncer-
tainty shocks. Also, the frequent recessions the country has witnessed (first in 2016
and exited in 2017, and went back into recession in 2020) may be attributed to
a spillover of global economic uncertainty shocks from other countries abroad.
Empirical evidence is relevant for appropriate macroeconomic policy intervention
coordination. In this chapter, we examine the spillover effects of global economic
uncertainty shocks in Nigeria. The specific objective is to examine (1) the link
between domestic (Nigeria’s) inflation and private consumption uncertainties and
real activity—industrial production and, (2) the spillover effects of real output uncer-
tainty, inflation uncertainty and private consumption uncertainty from the US, China,
and Europe to the domestic (Nigeria’s) real output growth, the domestic price level
and private consumption. Although, there are similar studies most of the studies are
for developed economies. Given the increasing global risks in recent times studies
like ours are crucial for policy formulation.

The chapter has policy relevance, particularly to the monetary policy authority.
It would be difficult to determine appropriate policy coordination without empirical
evidence to back up the policy formulation as global economic uncertainties shock
spillover effects may not always be bad (good) to all key macroeconomic variables at
the same time and in the same magnitude. Therefore, with empirical evidence, a better
policy can be formulated in line with the nature of the effects and the macroeconomic
variable to be given priority attention. The chapter is organized into five main sections.
Following this introduction, the literature is reviewed in the second section. Within
section two, the literature gap is identified. In section three, the theoretical framework,
the dataset, and the model are considered. The methods used in the analysis are also
explained in the third section. In section four, results are presented and discussed,
while in section five, a conclusion is drawn and recommendations are proffered.

1.2 Review of the Extant Literature

Economic uncertainty has been broadly discussed and defined by several researchers.
Colak et al. [9], for example, described economic uncertainty as a situation such that
the economy’s future outlook is unpredictable. For Londono et al. [19], economic
uncertainty is arisk thatis a cross current or aheadwind to the economic outlook of the
domestic economy. The two definitions have a similar view of economic uncertainty,
describing it as a situation or arisk that could cause the future economic outlook to be
unpredictable. Describing from the perspective of economic agents, Bobasu et al. [6]
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viewed economic uncertainty as the unforecastable conditional volatility of a distur-
bance, with a rise in economic uncertainty being linked generally with increasing
difficulty of future economic outcomes. In differentiating uncertainty from economic
policy uncertainty, An et al. [1] pointed out that uncertainty is a risk composed of
several factors that may be difficult to analyze or foresee accurately. While economic
policy uncertainty is a risk associated with the uncertainty of economic policies that
the government formulates for future direction and intensity. The focus of this chapter
is economic uncertainty. Economic uncertainty is occasioned by global uncertainties
or risks such as the outbreak of the COVID-19 global pandemic, the Russia-Ukraine
War, the US housing bubble, the US-China trade tension, Brexit uncertainty, the
aftermath of Lehman’s collapse in September 2008, the North Atlantic subprime
crisis by 2008-2009 and various geopolitical unrests across the globe. Economic
uncertainty brings about economic uncertainty shocks.

Economic uncertainty shocks are changes in economic uncertainty that have a
consequential effect on core macroeconomic outcomes and economic performance
measures like consumption, inflation and unemployment. Economic uncertainty
shocks are mostly unpredictable and are usually the outcome of activities believed
to be beyond the scope of normal economic activities. Economic uncertainty shocks
could have widespread effects on an economy even in the long run. Following the real
business cycle theory, economic uncertainty shocks are capable of causing economic
recessions. Economic uncertainty shocks could affect an economy through either the
demand side or the supply side. Economic uncertainty shocks may also be classified
as either normal or real shocks, depending on whether the shock is on real economic
activity or nominal values of economic variables. Demand side shocks are sudden
changes in the pattern of spending in the form of consumer spending or investment
spending and real income. Supply-side shocks occur in production in most industries
in the economy more costly, difficult or impossible [17].

Economic uncertainty in a country could increase doubt about available informa-
tion on economic fundamentals and influence decisions that could increase the like-
lihood of economic crises and spillover to other countries and affect macroeconomic
variables and cause macroeconomic fluctuations. The structuralist theory is one of the
theories that explain the effects of economic uncertainty shocks on macroeconomic
variables. The theory is of the view that macroeconomic changes or fluctuations
could be attributed to structural shocks like sudden large changes in macroeconomic
variables such as prices and consumption and investment expenditures [23].

Based on the evidence in most developing countries and Latin America, a school
of thought is of the view that structural shocks could be long-lasting and stem from
bottlenecks in key sectors of the economy including agriculture and the oil sector.
To this view, economic uncertainties such as the outbreak of the COVID-19 global
pandemic, and the Russia-Ukraine War impede growth in agriculture, etc. causing
prices to rise among others in the directly affected economies and later transmitted
to other economies. A different strand of the theoretical literature builds on the
theory of rational expectation to argue that the magnitude of the shock could be
contingent on the behaviour of expectation. For example, the expectation that a
given economic uncertainty is permanent will determine large and persistent shocks.
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Similarly, when there is an expectation that the effect of the shocks is just temporary,
then macroeconomic fundamentals will adjust quickly back to initial equilibrium.
They are, therefore, of the opinion that empirical knowledge on the nature of the
effect of the shock—whether permanent or transitory and the determinants of the
magnitude of the effect will be necessary for relevant policy formulation [23].

Our point of argument, however, is that due to increasingly stronger economic,
financial and political ties among nations, spillover (effects) to the rest of the world
is very possible; What happens (a shock) in one country could easily be trans-
mitted to other countries. Interconnectedness and contagion effects across regions
and the globe alike, global economic uncertainty shocks in a country spillover to
other countries, capable of engendering economic growth brittleness and fragility
in other macroeconomic variables such as interest rate, inflation and consumption.
Therefore, managers of the economy need to be vigilant not only of the domestic
economy.

Several empirical studies have examined the spillover effect of global economic
uncertainty shocks. Such literature has focused on macroeconomic activity and
growth in real output, private consumption uncertainty, private investment uncer-
tainty and the volatility of stock market indices implications. Ozili and Arun [21]
examined the spillover impact of COVID-19 on the global economy, focusing specifi-
cally on the impact of social distancing policies on macroeconomic activity and stock
market indices in Japan, the UK, the US and South Africa. The study used monthly
frequency data that covered the periods from the 23rd of March to the 23rd of April,
2020. The authors employed a multivariate model that was estimated using a least
square regression. The findings of the study showed that the macroeconomic activi-
ties were impacted by monetary policy decisions, several lockdown days and interna-
tional travel restrictions. It was also found that restrictions on internal movement and
higher fiscal policy spending positively impacted the level of economic activities.
They, however, found no significant impact of the number of confirmed coronavirus
cases on the level of economic activities. Using local projections, Biljanovska et al.
[4] examined the spillover effects of economic policy uncertainty originating in the
United States, Europe and China on other countries’ economic activity using hetero-
geneous panel structural vector autoregressions. The study used unbalanced panel
data starting from 1985 to 2017. It was found that economic policy uncertainty
reduces growth in real output, private consumption, and private investment. It was
also found that about two-thirds of the negative effect was accounted for, by spillovers
from abroad accounts. Spillovers from China, the United States, and Europe were
found to reduce economic activity in the rest of the world, especially in Europe and
the Western Hemisphere.

Focusing on the G7 countries, Cuaresma et al. [10] employed a large-scale
Bayesian VAR model with factor stochastic volatility to investigate the macroeco-
nomic effects of international uncertainty shocks using quarterly data from 1979Q4
to 2013Q4. It was found that international uncertainty shocks had a significant effect
on all G7 economies and variables that were studied. The impact of global uncer-
tainty on the global economy and large developed and developing economies was
examined by Kang et al. [18]. The study used monthly data covering the period from
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January 1981 to December 2014. The VAR technique was employed to analyze the
data. Global uncertainty was measured by the stock market volatility indexes for the
largest 15 economies, constructed by the authors using principal component analysis.
The study found that global uncertainty shocks bring about a sharp decline in global
industrial production, global inflation and global interest rate. A maximum decline
in industrial production and global inflation was recorded after 6 months of a global
uncertainty shock, while the maximum decline period for the global interest rate was
16 months after a global uncertainty shock.

Based on the literature, it is understood that most of the studies focused on devel-
oped economies, especially Japan, the UK, and the US and few studies concentrated
on developing economies. The studies also focused on macroeconomic activity and
stock market indices. Even, the few that concentrated on the developing countries do
not focus on Nigeria. Nigeria is the largest economy in Africa. Nigeria is a monolithic
and commodity-dependent country and imports more than exports with oil being the
major export commodity. Nigeria will present a case for the spillover effects of global
economic uncertainty shocks in developing countries. The spillover effects of global
economic uncertainty shocks could have severe economic implications. Nigeria just
like most other African countries is highly dependent on imports than exports and the
economy is not self-sustaining. Therefore, studies like this study that could broaden
our understanding of the spillover effects of global economic uncertainty shocks
would be vital for policy prescriptions that could be helpful in resilience in times of
global economic uncertainties.

1.3 Methodology

1.3.1 Measurement of Economic Uncertainty

The literature on economic uncertainty has over the years adopted several methods to
measure the economic uncertainty of time series variables. Rather, it is indisputable
that most economic time series are typical of time-varying variance that is conditional
upon volatility clustering. Volatility clustering implies periods of high variances and
some other periods of low variances. Uncertainty shocks, beyond doubt, can impact
macroeconomic variables and will make appropriate policy-making very difficult
for any country if not well understood. The research agenda for this chapter, as
noted earlier, is to determine the spillover effects of real output uncertainty, inflation
uncertainty and private consumption uncertainty in the US, China and Europe, in
particular, on real output growth, the domestic price level, and private consumption
in Nigeria. A measure developed to model uncertainty is the Autoregressive Condi-
tional Heteroscedasticity (ARCH) model developed by Engle [13]. There have been
several modifications to the pioneer ARCH model. These include Engle et al. [14],
the ARCH in Mean (ARCH-M) and Bollerslev’s [7] Generalized ARCH (GARCH)
model. There are different versions of the GARCH model, which are Engle and



8 E. S. Nwokoye et al.

Bollerslev’s (1986) integrated GARCH (IGARCH) model, asymmetric GARCH
models—exponential GARCH (EGARCH) developed by Nelson [20], the multi-
variate GARCH models (MGARCH) developed by Baba et al. [2] and later modified
by Engle and Kroner [15], GIR-GARCH by Glosten et al. [16], asymmetric power
GARCH (APGARCH) model by Ding et al. [12], etc.

For this chapter, the EGARCH model is used. This model is credited to Nelson [20]
and it captures information asymmetries. Assuming that y, follows an autoregressive
process of order q, the general framework of the mean equation is specified as

q
yi=Bo+ ) Bivi-ite (1.1)

i=1

The complete model will incorporate the following variance model:

—i

&)+ch”) (12)
Oy 1 Ok

q P
logcrt2 =@+ Zai loga,z_i + Z,B,-
i=1

i=1

log olz is the logarithm of the conditional variance. The log form of the EGARCH
(p, q) model certifies the non-negativity of the conditional variance. The asymmetric
effect of positive or negative shocks (information) is captured by including &;_;/o,_;.
If y« > 0 (<0) volatility seems to increase (decrease) when the lagged standardized
shock, ,_;/0;_; is positive (negative). The persistence of volatility to the conditional
variance is given by Y 1_, o;.

This method is considered better than some other measures like the rolling stan-
dard deviation because it has the advantage of disassociating the sources of uncer-
tainty into anticipated and unanticipated changes far more than variability yield by
the variance or standard deviation technique [8].

1.3.2 Data and Data Source

The dataset is a quarterly frequency time series and covers the 1981q1-2020q4
sample periods. The variables central to our study include consumer price index (for
Nigeria only), inflation (for the US, China, and Europe), and real GDP and private
consumption (for the US, China, Europe and Nigeria). The data will be sourced
from the World Development Indicators (WDI). The real output uncertainty, inflation
uncertainty and private consumption uncertainty as stated earlier will be generated
from the conditional variances of real GDP, inflation and private consumption using
the EGARCH technique.
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1.3.3 Model Specification

Here, we first model the link between domestic (Nigeria’s) inflation and private
consumption uncertainties and real activity (measured by industrial production).
Thereafter, we study the spillover effects of real output uncertainty, inflation uncer-
tainty and private consumption uncertainty from the US, China, and Europe to
the domestic (Nigeria’s) real output growth, the domestic price level and private
consumption.

1.3.3.1 Domestic Economic Effects

To determine the domestic (Nigeria’s) inflation and private consumption uncertain-
ties and real activity (measured by industrial production), we estimate a vector-
autoregressive regression (VAR) model. The VAR technique enables us to control
for possible endogeneity, which is now standard in the literature on the effects of
uncertainty. We specify the following VAR

k
Xi=) Xite (13)
t=1

where vector X; contains the variables in the following order: PRICOUNC (private
consumption uncertainty), INFUNC (inflation uncertainty) and INDP (industrial
production—measured by industrial output). Employing Cholesky decomposition,
the VAR residuals covariance matrix is orthogonalized with the variables ordered as
stated above. We follow similar studies such as Bloom [5] and Londono et al. [19]
and order the uncertainty before INDP based on the reason that shocks to uncertainty
impact real economic activity contemporaneously but not the other way round. The
posterior distribution of all the parameters of the VAR is estimated using Bayesian
estimation with flat priors [19].

1.3.3.2 International Spillover Effects

In line with objective two, the international spillover effects of real output uncer-
tainty, inflation uncertainty and private consumption uncertainty from the US, China,
and Europe to the domestic (Nigeria’s) real output growth, the domestic price level
and private consumption are considered here. Following Diebold and Yilmaz [11],
spillover effects could be measured based on forecast error variance decomposition
from the generalized VAR framework such that the forecast error variance decom-
positions are invariable to variable ordering. Thus, we modify the vector in Eq. (1.3)
to include foreign variables. We model real output growth, the domestic price level
and private consumption in separate models. Thus, we have



10 E. S. Nwokoye et al.

k

xF =3 "X e (1.4)
t=1
k

XF2 =YX e (1.4b)
t=1
k

PO =YX+ e (1.4c)

t=1

where vector XF*! in Eq. (l1.4a) contains the variables in the following
order: RGDPUN (real output uncertainty) for the US—RGDPUN yg, China—
RGDPUN ¢y, and Europe—RGDPUN gyr respectively, INFUN (inflation uncer-
tainty) for the US—INFUN ys, China—INFUN ¢y, and Europe—INFUN gyp,
respectively, and PRICUN (private consumption uncertainty) for the US—
PRICUN _ys, China—PRICUN ¢y, and Europe—PRICUN gug, respectively, and
RGDPG yjg (real output growth) for Nigeria. Similarly, vector X£*'? in Eq. (1.4b)
contains the variables in the following order: RGDPUN (real output uncertainty)
for the US—RGDPUN yg, China—RGDPUN ¢y, and Europe—RGDPUN gy,
respectively, INFUN (inflation uncertainty) for the US—INFUN_ys, China—
INFUN._cyp, and Europe—INFUN gug, respectively, and PRICUN (private consump-
tion uncertainty) for the US—PRICUN ys, China—PRICUN gy, and Europe—
PRICUN gyr, respectively, and DPL njg (domestic consumer price index) for
Nigeria. In a like manner, for Eq. (1.4c), vector X3 contains the variables in
the following order: RGDPUN (real output uncertainty) for the US—RGDPUN s,
China—RGDPUN ¢p;, and Europe—RGDPUN gyr respectively, INFUN (infla-
tion uncertainty) for the US—INFUN_ys, China—INFUN _cy;, and Europe—
INFUN gur, respectively, and PRICUN (private consumption uncertainty) for the
US—PRICUN _ys, China—PRICUN ¢y, and Europe—PRICUN gug, respectively,
and DPCON g (domestic private consumption) for Nigeria.

Equation (1.4a) will be estimated, respectively, for the US, China, and Europe
to determine the spillover effect from the countries separately to the domestic
(Nigeria’s) real output growth. Also, Eq. (1.4b) will be estimated, respectively, for
the US, China and Europe to determine the spillover effect from the countries sepa-
rately to the domestic (Nigeria’s) price level. Equation (1.4c) also will be estimated
respectively for the US, China and Europe to examine the spillover effect from the
countries separately to the domestic (Nigeria’s) private consumption.

Similar to Eq. (1.3), the covariance matrix of VAR residuals of Egs. (1.4a), (1.4b)
and (1.4c), respectively, is orthogonalized using the Cholesky decomposition with
the variables ordered as listed above for the respective equations. The ordering of
the foreign variables coming before the domestic variables is necessary since, by
construction, any shock to the foreign variables is contemporaneously uncorrelated
with the domestic variables (RGDPG.yig, DPL.nig and DPCON ) and can only
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affect them with a lag. The posterior distributions of all the parameters in the VAR
equations are estimated using the Bayesian estimation.

1.4 Results

1.4.1 Economic Uncertainties and the Asymmetric
Uncertainties in Inflation and Private Consumption
Jor Nigeria

To obtain the uncertainties of the variables and the asymmetric uncertainties of the
variables for Nigeria, the EGARCH model was estimated with inflation and private
consumption for Nigeria in the model. However, before the model was estimated,
the level form series and the differenced series of inflation and private consumption
for Nigeria were plotted. The graph is shown in the different parts of Fig. 1.1.

The level forms of the variables showed fluctuating trends. The differenced series,
on the other hand, is characterized by random, rapid changes in inflation and domestic
consumption movements, respectively, and can be described as volatile (uncertainty).
The volatility change over time in addition to the evidence of inflation and domestic
consumption volatility clustering enables us to quantify the impact of any shock on

(a) The level form series of inflation — Nigeria (b) The differenced series of inflation — Nigeria
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Fig. 1.1 Graph of inflation and private consumption for Nigeria. Source Plot by the authors
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the variance, which transmits itself during adjacent time intervals—as a large shock is
followed by a larger one and a small shock is followed by a smaller one. For example,
from the last quarter of 1980 to the last quarter of 2008, private consumption was
relatively sedate or calm (periods of relative tranquility). This was, however, followed
by periods of high volatility (uncertainty), as indicated in the first quarter of 2010 until
2019. This is traced to the periods of the 2008/2009 financial crisis and COVID-19.

We fit a constant-only model by OLS and test ARCH effects in inflation and
private consumption respectively by using Engle’s Lagrange multiplier test. This is
to ascertain the appropriateness of the EGARCH model in fitting the (inflation and
private consumption) data. The result is reported in Table 1.1.

Engle’s LM test showed a p-value (0.0000) both for inflation and domestic
private consumption, which is below 0.05 in an absolute sense. Therefore, the null
hypotheses of no ARCH effects at the 5% level are rejected for both inflation and
private consumption. Since ARCH effects are confirmed, we went further to esti-
mate the Exponential Generalized Autoregressive Conditional Heteroskedasticity
(EGARCH) model respectively for inflation and private consumption. The result is
shown in Table 1.2.

The result showed a strong indication of the leverage effect for inflation and a
weak leverage effect for private consumption (leverage effect explains the shock
that may strongly influence the variance as a result of a “negative shock” causing
a greater loss in returns than the gains from a “positive shock™) and strong indica-
tion for asymmetric effect for both inflation and private consumption (asymmetric

Table 1.1 Result of Engle’s Lagrange multiplier test for ARCH effects in inflation and private
consumption

Result of a constant-only model by OLS used to test for ARCH effect in inflation

D.INF Coefficient Standard error t p
Constant 207.9339 39.7127 5.24 0.000
LM test for autoregressive conditional heteroskedasticity (ARCH)

chi2 37.582

Prob. 0.0000

Lags 1

The result of a constant-only model by OLS used to test for the ARCH effect in private
consumption

D.PRICO Coefficient Standard error t p
Constant 1.2500 2.2400 5.57 0.000
LM test for autoregressive conditional heteroskedasticity (ARCH)

chi2 4.7912

Prob. 0.0000

Lags 1

The lag length of 1 was empirically determined using Akaike’s final Prediction Error (FPE), and
Akaike’s information criteria

Source Author’s computation
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Table 1.2 Result of the EGARCH model

Inflation ‘ Coefficient ‘ OPG standard error ‘ z-value ‘ p-value

For inflation

Inflation constant | 2.7837 10.0106 1261.0 0.000
ARCH

earch (L1) 6.5314 2.2456 291 0.004
earch_a (L1) —2.9687 2.4603 —1.21 0.228
egarch (L1) 0.7688 0.1925 3.99 0.000
Constant —3.1493 1.5058 —-2.09 0.036
For private consumption

PRICO 2.1500 1.0900 19.78 0.000
Constant

ARCH

earch (L1) 0.5655 0.5784 0.98 0.328
earch_a (L1) 2.1186 1.1499 1.84 0.065
egarch (L1) 0.8168 0.1781 4.59 0.000
Constant 8.5370 8.3017 1.03 0.304

The lag length was empirically determined using Akaike’s final Prediction Error (FPE), and
Akaike’s information criteria

Source Author’s computation

effect concerns the significance and proportional contribution of negative shock that
destabilizes variance). The positive e_arch (L1) coefficients both for inflation and
private consumption mean that positive innovations (unanticipated increase in private
consumption and decrease in inflation) are more profitable than negative innovations
(unanticipated decrease in private consumption and increase in inflation). On the
other hand, the asymmetric inflation uncertainty showed a negative coefficient of —
2.9687 with a t-value of —1.21. Thus, the null hypothesis of no asymmetric inflation
uncertainty in Nigeria is accepted. There is no significant asymmetric inflation uncer-
tainty in Nigeria. In specific terms, the negative asymmetric coefficient (—2.9687)
means that there is a tendency of inflation uncertainty to reduce by 2.97% when there
is an unanticipated decline in inflation than an unanticipated increase in inflation.
We generated the conditional variance of the series (inflation and private consump-
tion) and are used as measures for inflation uncertainty and private consumption
uncertainty.
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1.4.2 International Economic Uncertainties
and the Asymmetric of Uncertainties—Real Output,
Inflation and Private Consumption for US, China
and Europe

Before the measurement of real output uncertainty, and private consumption and
inflation uncertainties of the US, China and Europe, we plot the level form and the
differenced series of the variables, shown in Fig. 1.2.

The level form series shows fluctuating trends over the study periods. Also, the
different series showed staggering movement. We tested for the ARCH effect of the
variables for each of the countries respectively. Table 1.3 shows the test results.

In each column, the test accepts the null hypothesis of the presence of an arch
effect. This means that the variables have an arch effect. Therefore, we estimated the
EGARCH model for each of the variables for each of the countries selected for the
study. The result is presented in Table 1.4.

(a) Level form series of real output — US (b) Differenced series of real output — US
<d =
) 51
& 2
EER g
- -
1930 7950 2000 2010 2020
1980 1990 2000 2010 2020 )
fto)
(c) Level form series of inflation — the US (d) Differenced series of inflation — the US
2 3
s o
1980 1990 2000 2010 2020 ' 1980 1990 2000 2010 2020
i) o)
(e) Level form series of private consumption — US (f) Differenced series of private consumption —
¥
3
Fo
1930 990 2000 2010 2020 B e 2000 2070 2020
i) : [

Fig. 1.2 Economic uncertainties and the asymmetric uncertainties in inflation and private consump-
tion for Nigeria. Source Plot by the authors
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In columns (1), (2) and (3), the result showed a strong indication of leverage
effect and a strong indication of asymmetric effect US, China and Europe. The
positive arch (L1) coefficients in columns (1), (2) and (3) mean that positive inno-
vations (unanticipated increase in real output, international private consumption and
decrease in inflation) are more profitable than negative innovations (unanticipated
decrease in real output, private consumption and increase in inflation). The asym-
metric of real output, private consumption and inflation for the US, China and Europe
respectively is positive and significant. Thus, the null hypothesis of no asymmetric
real output, private consumption and inflation for the US, China and Europe respec-
tively is rejected. The positive asymmetric coefficients of the variables mean that
there is a tendency for the uncertainty of the variables to increase when there is an
unanticipated global risk. We generated the conditional variance of the series (real
output, inflation and private consumption) for the US, China and Europe respectively
and the generated series are used as measures for, real output uncertainty, inflation
uncertainty and private consumption uncertainty.

1.4.3 The Link Between Domestic (Nigeria’s) Inflation
and Private Consumption Uncertainties and Real
Activity—Industrial Production

The model for the domestic economic effects of inflation and private consump-
tion uncertainties (model 3) was estimated and the impulse response functions are
shown in Fig. 1.3. In specific terms, the first panel in Fig. 1.3 shows the response of
domestic industrial production (INDP) to domestic inflation uncertainty (INFUNC).
The second panel, on the other hand, shows the response of domestic industrial
production (INDP) to private consumption uncertainty (PRICOUNC).

The response of domestic industrial production to domestic inflation uncertainty
is positive. Industrial production rises slowly with fluctuations until hitting a peak
around the ma mark. It shows that the effect of inflation uncertainty is positive. The
positive effect means that industrial production increases. Therefore, if the domestic
economy is exposed to domestic risk in terms of uncertainty about the inflation level
and then producers have more incentive to increase industrial production. However,
the reverse is the case for private consumption uncertainty. The response of domestic
industrial production to private consumption uncertainty is negative. The negative
effect on industrial production reduces slowly until becomes 0 around the eight-
quarter mark. The negative effect means that industrial production decreases. There-
fore, if the domestic economy is exposed to domestic risk in terms of the uncertainty
of private consumption and then producers have more incentive to decrease industrial
production.
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Graphs by irffname, impulse variable, and response variable

Fig. 1.3 IRFs to an inflation uncertainty and private consumption uncertainty shocks. Source Plot
by the authors

1.4.4 Spillover Effects of Real Output Uncertainty, Inflation
Uncertainty and Private Consumption Uncertainty
Jrom US, China, and Europe to the Domestic
(Nigeria’s) Real Output

The spillover effect of real output uncertainty, inflation uncertainty and private
consumption uncertainty from the US, China, and Europe to the domestic (Nigeria’s)
real output is determined. Figure 1.4 shows the impulse response functions of the
VAR estimates.

The response of domestic real output to US real output uncertainty was negative at
the beginning of the uncertainty but the effect slowly reduces and returns to O at about
the fifth-quarter mark. It shows that the effect of US real output uncertainty is negative
but the negative effect becomes neutral after about the 5 quarter. The negative effect
means that the domestic (Nigeria’s) real output decreases. Therefore, if the domestic
economy is exposed to global risk from the US in terms of real output uncertainty,
then, the real output of the domestic economy decreases. The real output uncertainty
spillover effect from China is similar to that of the US. The effect is negative. For
Europe, the response of domestic real output to European real output uncertainty is 0
by construction. Thereafter, domestic real output dropped sharply at the first-quarter
mark. The effect becomes neutral at about the second quarter. The spillover effects of
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growth. Source Plot by the authors

consumption uncertainty from the US, China and Europe are negative. The negative
effect indicates that the domestic real output decreases if there is any uncertainty
in private consumption from the US, China and Europe. For inflation, when there
is global risk shock to which the domestic economy is largely exposed. Due to the
connectedness of economies, inflation uncertainty from foreign economies brings
about a reduction in domestic real output.
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1.4.5 Spillover Effects of Real Output Uncertainty, Inflation
Uncertainty and Private Consumption Uncertainty
Jrom US, China, and Europe to the Domestic
(Nigeria’s) Domestic Price Level

Figure 1.5 shows the impulse response of the effects of real output uncertainty,
inflation uncertainty and private consumption uncertainty from us, China, and Europe
to the domestic (Nigeria’s) domestic price level.

The response of the domestic price level to real output uncertainty from the US,
China and Europe is 0 by construct. Thereafter, the domestic price level begins to drop
(became negative). This means that the domestic price negatively responds to real
output uncertainty from the US, China and Europe. There is a negative effect of private
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Fig. 1.5 International spillover effects of real output uncertainty, inflation uncertainty and private
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consumption uncertainty on the domestic price level for both US, China and Europe.
This means that if there is private consumption uncertainty in the US, China and
Europe due to global risk, the domestic price responds negatively to the uncertainty.
Concerning the response of the domestic price level to inflation uncertainty from the
US, China and Europe, the result showed that from the US, the spillover effect of
inflation uncertainty on the domestic price level is negative up to the tenth-quarter
mark. The negative spillover effect means that inflation uncertainty in the US due to
global risk results in a reduction in the domestic price level. However, in China and
Europe, the inflation uncertainty spillover effect is positive. This means that inflation
uncertainty in China and Europe due to global risk will bring about an increase in
the level of the domestic price.

1.4.6 Spillover Effects of Real Output Uncertainty, Inflation
Uncertainty and Private Consumption Uncertainty
Jfrom US, China, and Europe to the Domestic
(Nigeria’s) Private Consumption

We also examined the spillover effects of real output uncertainty, inflation uncertainty
and private consumption uncertainty from the US, China, and Europe to the domestic
(Nigeria’s) private consumption. The VAR impulse response function is shown in
Fig. 1.6.

The response of domestic private consumption to real output uncertainty from
the US, and Europe is positive. Real output uncertainty in the US and Europe due
to global risks leads to an increase in domestic private consumption. But for China,
real output uncertainty results in a decrease in private consumption in the domestic
economy. It means that when there is real output uncertainty in China resulting
from global risks, domestic private consumption decreases. It is similar to private
consumption uncertainty. Its uncertainty in the US and Europe has a positive effect
on domestic private consumption. But for China, private consumption uncertainty
has a negative spillover effect on domestic private consumption. This means that
uncertainty of private consumption in China causes a drop in private consumption
in the domestic economy. For inflation, the US, China and Europe have a negative
spillover effect on private consumption. It means that uncertainty of inflation from
these countries due to global risk results in a drop in domestic private consumption.
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consumption. Source Plot by the authors

1.5 Conclusion and Policy Recommendations

The spillover effect of global economic uncertainty shocks in Nigeria has been exam-
ined in this chapter. We specifically examined the link between domestic (Nigeria’s)
inflation and private consumption uncertainties and real activity—industrial produc-
tion and, the spillover effects of real output uncertainty, inflation uncertainty and
private consumption uncertainty from the US, China, and Europe to the domestic
(Nigeria’s) real output growth, the domestic price level and private consumption. In
the domestic economy, inflation uncertainty due to global economic shock brings
about an increase in industrial production, especially between the 1% quarter and the
eighth quarter. But private consumption uncertainty reduces industrial production,
effective mostly up to the eight-quarter. For the international spillover, real output
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uncertainty reduces domestic real output to decrease. Private consumption uncer-
tainty and inflation uncertainty also reduce domestic real output. Also, the price
level of the domestic economy responds negatively to real output uncertainty and
private consumption uncertainty from abroad (US, China and Europe) indicating the
negative spillover effect. Inflation uncertain from foreign economies to the domestic
price level is not the same. For example, the inflation spillover effect from the US
is negative but China and Europe are positive, which is the domestic price level
increases. Private consumption, also, responds differently to real output uncertainty
and international private consumption uncertainty from different countries in the
world. For the US and Europe, the private consumption response to real output
uncertainty and international private consumption is positive, while that of China
is negative, indicating private consumption reduction. US, China and Europe have
negative inflation spillover uncertainty effects on domestic private consumption.

It is recommended that for the domestic economy if the intention is to increase
industrial output, policymakers should not worry much about inflation uncertainty
instead, private consumption should be closely followed up and managed appro-
priately, especially at times of global risks. Also, at the international level, every
country that is closely connected to the domestic economy (Nigeria) in terms of
trade and otherwise should be closely monitored for real output uncertainty, private
consumption uncertainty and inflation uncertainty, mostly in periods of global risks
such as COVID-19. Further studies could examine the optimum policy instrument
for uncertainty management.
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Development in Europe: A Temporal
Analysis

Marianna Bartiromo and Enrico Ivaldi

2.1 Introduction

2.1.1 Sustainable Development: Definition and Historical
Background

The recent COVID-19 pandemic is one of the greatest challenges of the century. In
addition to having led to a deep economic and social crisis, it has shown the need to
continue to implement both national and international policies for sustainable devel-
opment. Sustainable development, in fact, is a type of economic and social develop-
ment reconcilable with environmental protection, social equity and the rights of future
generations. Therefore, to take up the definition proposed by the so-called Brundt-
land Report, we can define this phenomenon as “that development which allows the
present generation to satisfy its needs without compromising the possibility of future
generations to satisfy their own needs” [60].

Although sustainable development is an extremely important concept, it has only
recently entered the public debate. In fact, it is only since the second half of the last
century that there has been a gradual interest by scholars and institutions towards
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issues of sustainability. Two books contributed to the birth of the concept of sustain-
able development: the book “Silent Spring” [7] and the book “The limits to growth”
[33]. The first book—by the American biologist Rachel Carson—alerted the whole
world about the environmental impact caused by the use of chemical pesticides
and contributed to the birth of the first global environmentalist movements. As
for the second book—*“The limits to growth” [33]—it aimed to demonstrate the
unsustainability of the economic development model used up to that moment. The
Massachusetts Institute of Technology (MIT) scientists who worked on it concluded
that industrialization can only go so far: sooner or later it will exceed the crit-
ical capacity and at that point, it will no longer be possible to intervene on the
environmental consequences caused by it.

Between the release of these two volumes, there was an event that shocked Amer-
ican and world public opinion: the Santa Barbara oil spill (1969). This incident was
one of the most serious environmental disasters in the United States: about 100,000
barrels of crude oil were spilled into the waters and beaches of Santa Barbara. This
spill had a major impact on marine biodiversity: about 3,600 animals including
seabirds, dolphins, seals, and sea lions died [11]. The extensive media coverage
given to this disaster led to the creation of numerous regulations for environmental
protection and the organization of many events dedicated to the environment. The
most important of them was the famous World Earth Day held on April 22, 1970, in
which 20 million people participated [41]. The following year, the president of the
United Nations Maha Thray Sithu U Thant made the event official by putting World
Earth Day on the calendar. This led to the organization of the Earth Summit in Rio
de Janeiro in 1992. This conference, the largest in history in terms of the number of
participants, resulted in the release of five documents: the United Nations Framework
Convention on Climate Change (UNFCCC), the Convention on Biological Diversity,
Agenda 21, the Rio Declaration on Environment and Development, and the Forest
Principles [49].

The Framework Convention on Climate Change [54] is an international treaty with
the objective of encouraging member states to promote action against the problems
posed by the current climate change.

The Convention on Biological Diversity [55], on the other hand, entered into force
on 29 December 1993 and has three objectives: the conservation of biological diver-
sity, the sustainable use of its components, and the equidistribution of the benefits
arising from the use of genetic resources.

From the point of view of sustainable development, however, the most important
document is undoubtedly Agenda 21 [59]. The latter guided the governance choices
of participating countries until 2015 when the 2030 Agenda for Sustainable Devel-
opment was adopted. Through its 27 principles Agenda 21 outlined a global plan of
action to be achieved during the twenty-first century. Within it, there are very detailed
proposals for action that aim to: fight poverty, change the production model in favor
of a more sustainable one, the preservation of terrestrial and marine ecosystems, the
prevention of deforestation, and the promotion of sustainable agriculture. Moreover,
already in the Preamble, it is understood that a collective effort is needed to arrive at
an increasingly sustainable solution: “no nation can achieve these results alone, but
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together with a global partnership it will be possible”. This effort, finally, must be
implemented not only by States, but also and above all by civil society [50].

The Rio Declaration on Environment and Development [57], on the other hand,
outlines the respective rights and responsibilities of member states regarding the goals
set by the Earth Summit. As in the case of Agenda 21, it outlines 27 principles, among
which the main ones are: (a) the anthropocentricity of actions for the promotion
of sustainable development; (b) the importance of policy about the prevention of
environmental degradation in a context of scientific uncertainty; (c) the concept that
states, although they have full sovereignty in their territories, do not have the right
to harm the environment and therefore harm global rights in these issues; (d) the
eradication of poverty at the center of international policies as a fundamental factor
in establishing sustainable development; (e) equal opportunities, equal rights and full
participation of women; (f) the weight of developed countries on the implementation
of sustainable policies.

Finally, with the Principles of Forests [58], the fundamental role of forests in the
preservation of the environment is recognized for the first time in history, but above
all from the point of view of world economic and social well-being.

Therefore, thanks to the “Earth Summit” for the first time the concept of sustain-
able development is adopted as a global concept shared by all member countries.
However, 20 years later, during the United Nations Conference on Sustainable Devel-
opment [56], dubbed Rio+20, it appeared that this concept had not been implemented
[23] and that it is the only way for the development model to be defined as effective
and efficient [56]. Due to this realization, the participating states decided to begin
the process of defining a set of sustainable development goals (SDGs) through the
creation of a network of scholars in the field specifically created for this purpose:
the Sustainable Development Solutions Network (SDSN) [42]. The result of the
SDGs will be the so-called 17 Sustainable Development Goals (SDGs contained
within the 2030 Agenda. The 17 SDGs are as follows: 1. Defeat poverty, 2. Defeat
world hunger; 3. Good health; 4. Quality education; 5. Gender equality; 6. Clean
water and sanitation; 7. Renewable energy; 8. Good jobs and economic growth;
9. Innovation and infrastructure; 10. Reduce inequality; 11. Sustainable cities and
communities; 12. Responsible consumption; 13. Combating climate change; 14.
Aquatic flora and fauna; 15. Terrestrial flora and fauna; 16. Peace and justice; 17.
Partnership for the goals. The 2030 Agenda is based on five critical dimensions—the
so-called 5Ps-: People, Prosperity, Planet, Partnership and Peace. They are tradi-
tionally analyzed through the so-called 3Es of sustainable development: Economic,
Environment and Equity. The intersection of these five dimensions constitutes true
sustainability. Every State, before making any decision, must evaluate the impacts
under these five different aspects. Therefore, economic, social, and environmental
consequences must be considered for any state intervention, and governors must
ensure that any decision has been carried out through comprehensive partnerships
[51].
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2.1.2 COVID-19 and Its Effects on Sustainable Development

Among the consequences of the current model of development, there is the loss
of biodiversity of ecosystems. This is caused by the conversion of natural habitats
into “agricultural and/or urban ecosystems, that have increased the contacts between
humans and wildlife, and among its reservoirs of potential zones [37]. Reduced
biodiversity coupled with the growth of urbanization and the resulting pollution [14]
provides fertile ground for the spread of new pathogens such as COVID-19. On
January 30, 2020, the World Health Organization declared coronavirus disease a
health emergency of international concern [61]. COVID-19 is an infectious disease
that originated in Wuhan in Hubei Province, China in December 2019 [31]. The
virus is easily transmissible, and contagion occurs through droplets emitted from
the mouth or nose of a sick individual. For most individuals, this virus has mild
symptoms, however, weaker individuals may experience more severe symptoms such
as pneumonia, pulmonary edema, organ failure, and in the worst cases the virus can
even lead to death [9]. At first, the cases of COVID-19 remained confined to China,
but in a short time the virus spread throughout the world because of globalization
[9, 31]. After the January 30 declaration by the WHO, there was a surge in the
number of cases worldwide: 100,000 cases were confirmed in 114 countries around
the world [31]. For this reason, the WHO declared coronavirus disease a full-fledged
pandemic on March 11 [62]. Also in March, the epicenter of the pandemic shifted
from China to Europe (particularly Italy and the United Kingdom) and the USA [63].
As the pandemic spreads, countries, under the encouragement of the WHO, began to
develop plans to manage the emergency [39]. The main strategies adopted by states
include social distancing strategies (so-called “lockdowns”) to reduce the spread of
the disease, distance learning, travel restrictions, cancellation of cultural and sporting
events, reduction of public transport and remote working (smart working) [39].
These strategies have had serious impacts on achieving the UN SDGs. In fact,
the pandemic caused an economic crisis more devastating than the 2008 financial
crisis [22], the effects of which had a greater impact on developing countries by
dramatically worsening poverty rates [5, 29, 46]. This economic crisis also caused
the unemployment rate to rise, which, even after gradual recovery, remained high
throughout the 2020s. In fact, 20 million households reported not having enough to
eat, and 10 million households reported difficulty paying rent [8]. One of the sectors
most affected by the measures was mobility: COVID-19, in addition to causing large
economic costs, had a strong impact on immigration leading to high human costs
[45]. In addition to this, travel restrictions have affected all stages of the food supply
chain and food distribution [38]. In fact, sourcing seeds, feed, and pesticides was
particularly difficult during the period of the closures, and because of this, farmers had
to store unsold products longer, which resulted in reduced food quality and increased
production costs [19]. The second most affected sector is undoubtedly education:
the school and university systems, in fact, had to be suddenly digitized. This forced
digitization has affected as many as 1.2 billion students in more than 170 countries,
a third of whom, due to lack of connectivity, have been excluded from learning [53].
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This, in addition to the social effects, has led to numerous economic effects: in fact,
education is one of the primary elements of economic well-being as it strengthens the
economic and entrepreneurial fabric, produces innovation, development and makes
areas more attractive for both domestic and international investment [10].

From an environmental perspective, however, the restrictive measures have had
positive effects: there has been a general improvement in air quality, and a decrease
in CO, leading to positive consequences in the short term [46]. One of the cate-
gories most affected by the effects of COVID-19 is undoubtedly women. In fact, the
pandemic has had a greater impact on women’s employment than on men’s [24, 35]
since they earn less than their male counterparts and are therefore more vulnerable
to job loss [52]. The closure of third-sector activities has meant that many jobs have
been lost in this female-dominated sector [24, 52]. Job loss has slowed and hindered
the professional careers of many women [6]. In addition, men, unlike women, hold
job positions that are more easily converted to smart working [2]. Finally, domestic
confinement has only increased the likelihood of violence against women: in fact,
7 out of 10 women said that because of the pandemic, both physical and verbal
violence from their partners has become more common [64]. The most visible effects
of the pandemic involved health care: there has been a general overloading of health-
care facilities and a lack of use of medical care by many people due to the fear
of infection [31]. In addition, the effort to fight this virus has shifted attention and
many resources from other diseases interrupting a lot of disease prevention programs
[31]. All these effects in addition to causing an increase in social inequalities have
caused an increase in mental illness, self-harm, and suicidal behavior [4]. Finally,
the economic and social crisis has increased the likelihood of conflict and fueled
populism and nationalism [3, 26], phenomena that could undermine international
peace [31].

The effects of COVID-19 on sustainable development can be summarized in
Fig. 2.1.

2.1.3 Objectives of the Work

Sustainable development, therefore, is a complex and heterogeneous phenomenon,
which in recent years has been strongly affected by the effects of the COVID-19
pandemic. The objective of this study is to analyze the levels of sustainable devel-
opment in a number of countries of the European continent from 2015—the year in
which the 2030 Agenda was promulgated—to 2020—the year in which the pandemic
broke out. The case of Europe was chosen as the continent was undoubtedly one
of the most affected by COVID-19 and at the same time the most committed to
environmental policies.
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Lockdowns and the resulting
reduction in economic activity
have led to a reduction in
disposable income and thus an
increase in poverty rates

One of the possible most
dramatic  consequences  of
Covid-19 is the increase of
conflicts: in fact, countries could
blame the situation they are in
on other countries, thus
undermining international
peace

Closures also have an effect on
the food supply chain, thereby
reducing access to food

The pandemic has caused an
overload of health facilities with
a consequent neglect of
diseases other than Covid-19.
Moreover, isolation has caused,
among other effects, the onset
of mental health problems

Socioeconomic consequences of
the pandemic include increased
social inequality and economic
disparity

Lockdowns and the resulting
stoppage of most work activities
caused many businesses to fail,
exponentially increasing
unemployment rates

Distance learning and limited
internet access for some
students causes a reduction in
access to learning

One of the groups most affected
by the effects of the pandemic
have been women: their
unemployment rate and
domestic violence against them
has increased significantly

Fig. 2.1 Effects of Covid-19 on the SDGs. Open source Leal et al. [31], https://doi.org/10.3390/
sul2135343

2.2 Material and Methods

As sustainable development is a multidimensional and complex phenomenon, it
is necessary to use indicators. In fact, the latter are tools that allow to analysis
of all those aspects that would be left out of a first analysis [36]. In this study, it
was decided to use 17 indicators from the free Eurostat database referring to three
different years: 2015, 2018, 2020 (Table 2.1). The choice to use such a large number of
indicators demonstrates how the phenomenon of sustainable development is complex
and difficult to analyze using only limited conceptual frameworks [1].

These three different years were chosen with the aim of analyzing the improve-
ments achieved in Europe in the three years following the promulgation of the
2030 Agenda and the effects of COVID-19 on the levels of sustainable develop-
ment achieved by the various European countries. Based on the completeness of the
17 indicators chosen, in fact, 26 European countries were selected which presented
complete data for all three years considered.

The European case was chosen because it is the continent that is most committed
to environmental and sustainable policies and was one of the most affected by the
COVID-19 pandemic. In addition, the European case is characterized by a strong gap
between the Northern states (with lower levels of inequality, high rates of employ-
ment and income, etc.) and the Southern states (including Italy, Spain, Greece,
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Table 2.1 Selected indicators and relative description

Indicator

Description

People at risk of poverty or
social exclusion (sdg_01_10)

This indicator measures the sum of people who are at risk of
poverty because of social transfers, with severe material
deprivation, or living in households with very low work
intensity. Even in the presence of more than one of these
phenomena, people are counted only once. The risk of
poverty is equivalent to an income below the threshold of
60% of the national median equivalent disposable income.
Material deprivation, on the other hand, occurs when people
have living conditions severely limited by a lack of resources
and if they cannot afford at least 4 of the following amenities:
(i) pay rent and utility bills; (ii) home heating; (iii)
unexpected expenses; (iv) meat, fish or a protein equivalent
every other day; (v) a week’s vacation; (vi) a car; (vii) a
washing machine; (viii) a color TV; (ix) a telephone. Finally,
a household is very low work intensity if members between
the ages of 18 and 59 worked 20% or less of their total work
potential in the previous year

Area under organic farming
(sdg_02_40)

This indicator analyzes the share of the total utilized
agricultural area occupied by organic farming. Organic
farming refers to all types of agriculture that comply with
Council Regulation (EC) No. 834/2007

Share of people with good or
very good perceived health by
sex (sdg_03_20)

This is a subjectively measured indicator of how people rate
their health. It is expressed as the proportion of the
population aged 16 years or older who consider themselves to
be in “good” or “very good” health”. The data comes from
the EU Survey on Income and Living Conditions (EU SILC)

Adult participation in learning
by sex (sdg_04_60)

This is a subjective indicator that measures the share of
persons who said they had received formal or non-formal
education and training in the previous four weeks. The
denominator is the total population in the same age group but
excluding those who did not answer the question
“participation in education and training.” Data are from the
EU Labour Force Survey (EU-LFS)

Positions held by women in
senior management positions
(source: EIGE) (sdg_05_60)

The indicator measures the share of women on the boards of
directors of the largest publicly traded companies. Publicly
traded companies mean that the shares of these companies are
traded on the stock exchange. Instead, the largest companies
are those companies whose members (maximum 50) are part
of the primary blue-chip index, which is an index that covers
the largest companies by market capitalization and/or market
trading. The data comes from the database of the European
Institute for Gender Equality (EIGE)

Population having neither a
bath, nor a shower, nor indoor
flushing toilet in their household
by poverty status (sdg_06_10)

The indicator measures the share of the total population
having neither a bath, nor a shower, nor an indoor flushing
toilet in their household

(continued)
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Indicator

Description

Primary energy
consumption (sdg_07_10)

The indicator measures a country’s total energy needs
excluding all non-energy uses of energy carriers such as
natural gas used to produce chemicals. Primary energy
consumption covers energy consumption by end users for
services such as industry, transportation, households, services,
and agriculture added to the energy consumption of the
energy sector itself for the production and transformation of
energy and all losses caused by the transformation of energy

Real GDP per capita (sdg_08_
10)

The indicator measures the ratio of real GDP to the average
population for a specific year and is based on rounded figures

Gross domestic expenditure on
R&D by sector (sdg_09_10)

The indicator measures gross domestic spending on research
and experimental development (R&D)

Purchasing power adjusted
GDP per capita (sdg_10_10)

The basic figures of this indicator are expressed in purchasing
power standards (PPS). The PPS represents a common
currency, which resets differences in price levels between
countries to zero so that GDP can be compared in terms of
volume. Values are calculated in relation to the EU average
set at 100

Overcrowding rate by poverty
status (sdg_11_10)

The indicator measures the percentage of people living in
overcrowded conditions in the EU. Overcrowded conditions
occur if the home does not have at least one room for the
entire family and one room for a couple, for every single
person over 18, for a same-sex teenage couple, for every
different-sex teenager, and for a couple of children

Circular material use rate (sdg_
12_41)

The indicator measures the share of materials recovered and
returned to the economy. The circularity rate measures the
ratio of circular use of materials to their overall use. The latter
is the sum of the aggregate internal consumption of materials
and the circular use of materials. The circular rate is
approximated by subtracting major waste and exported waste
destined for recovery from the amount of waste recycled at
domestic recovery facilities

Population covered by the
Covenant of Mayors for Climate
& Energy signatories (sdg_13_
60)

The indicator measures the share of the population covered
Covenant of Mayors by member state

Surface of marine sites
designated under Natura 2000
(sdg_14_10)

The indicator measures the area of marine sites designated
under Natura 2000. The latter includes both marine protected
areas and terrestrial areas and targets favorable conservation
status for habitat types and species of EU interest

Surface of terrestrial sites
designated under Natura 2000
(sdg_15_20)

The indicator measures the surface of terrestrial sites
designated under Natura 2000. The latter includes both
marine protected areas and terrestrial areas and targets
favorable conservation status for habitat types and species of
EU interest

(continued)
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Table 2.1 (continued)

Indicator Description

General government total The indicator measures total government spending on courts
expenditure on law courts (sdg_ | according to the government’s function classification. The
16_30) latter includes all those expenditures for the operation of

government and justice (such as all those expenditures useful
for the operation of civil, criminal, and judicial courts) except
for prison administrations

EU imports from developing The indicator measures the value at current prices of EU
countries by country income imports from developing countries. It is broken down by
groups (sdg_17_30) income groups of partner countries, but these may change

groups over time

Source Eurostat

and Portugal) which have high public debt, high unemployment rates and strong
economic and social inequalities.

The Stacking Method

Once the indicators have been identified, it is possible to proceed with the construction
of the index. However, as can be seen from Table 2.1, the indicators chosen have
different polarities. In fact, it is the sign of the relationship between the indicator and
the phenomenon to be studied [32]. To correctly aggregate a set of indicators it is
necessary that the totality of them have positive polarity. For this reason, a non-linear
transformation was conducted through the following formula

. 1
where x;; is the value assumed by indicator j in unit i. This technique consists in
calculating the reciprocal of the value of each unit.

Once the non-linear transformation of the indicators has been performed, the index
can be calculated.

In this study, it was decided to use the stacking method [15, 34]. This method was
chosen because it allows for an absolute temporal comparison and high replicability
of results. To proceed with the index calculation, it was necessary to stack all 17
indicators for each reference year and calculate the index through the following
formulas [30, 34]:

n n n
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where i = 1, 2, ..., n are the 26 countries considered, j = 1, 2, ..., 17 are the
sustainable development indicators and t = 2015, 2018, 2020 are the three reference
years. Therefore, in general terms, we obtain the following formulas [30]

k
_ Ximi X i

Hi kn

k
= Dot Doy (i — )2
o = .

k
where i = 1, 2, ..., n are the number of countries considered, j = 1, ..., m are the
indicators used, and t = 1, ..., k are the number of years considered.

2.3 Results

This section presents the analysis of the results obtained through the construction of
the sustainable development indices. Table 2.2 shows the sustainable development
indices (SDIs) obtained by applying the stacking method.

Overall, France is the country that has achieved a higher level of sustainable
development in Europe. In fact, one can see how it has gone from a third position in
2015 (SDIyp;5 = 10.64) to a first position in both 2018 (SDIyg;3 = 15.87) and 2020
(SDIypo = 12.04). Along with France in the Top 5 of selected European countries,
there are the Netherlands (SDIyg15 = 9.65; SDIyg13 = 12.60; SDIyp0=), Sweden
(SD12015 = ]176, SDIQOlg = ]468, SDIZOZO = ]151), Germany (SD12015 = 1077,
SDIzolg = 1305, SDIZOZO = 951) and Finland (SD12015 = 660, SDIzolg = 945,
SDIp9 = 7.60). In the bottom five positions, however, there are Croatia (SDIyg;s
= —9.99; SDIZ()]g = —7.75; SDIZ()Z() = —8.80), Greece (SD12015 = —10.99; SDIZOlg
= —8.29; SD12020 = —10.94), Bulgaria (SD12015 = —11. 85; SDIZOlg = —9.82;
SDIZOZO =-1 182), Lithuania (SD12015 = —16.36; SDIzO]g = —12.91; SDIzozo = —
1229), and Romania (SD12015 =-—1 870, SD12018 = —13.63; SDIQOQO = —1365) The
latter countries along with Latvia and Luxembourg have kept their ranks unchanged
over the years. Furthermore, a general improvement in the levels of sustainable
development can be observed between the years 2015 and 2018, while a decrease
occurs between 2018 and 2020. (Fig. 2.2). Estonia, as can be seen from Fig. 2.2,
is the state that shows the largest gap between the 2018 values and those of 2015
and 2018 (SDIZO]S = —1.65; SDI20[8 = 488, SDIzQzQ = —163) This is followed by
Malta (SDI20]5 = —7.62; SDI20]8 = —3.42; SDIQ()z() = —737) and Cyprus (SDIzO]S
= —6.56; SDIZ()IS = —2.24; SDIZ()Z() = —680)
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Table 2.2 SDI 2015, SDI 2018, SDI 2020 and related ranks

SDI 2015 Rank SDI 2018 Rank SDI 2020 Rank
France 10.64 3 15.87 1 12.04 1
The Netherlands 9.65 4 12.60 4 11.54 2
Sweden 11.76 1 14.68 2 11.51 3
Germany 10.77 2 13.05 3 9.51 4
Finland 6.60 6 9.45 6 7.60 5
Spain 8.14 5 11.17 5 6.65 6
Belgium 3.55 10 6.51 8 6.23 7
Italy 3.52 11 7.02 7 5.58 8
Luxembourg 4.12 9 6.21 9 5.12 9
Ireland 4.85 8 5.97 10 491 10
Denmark 5.19 7 5.62 11 3.54 11
Poland —2.48 15 3.72 13 1.82 12
Czechia —0.12 12 2.68 14 0.59 13
Slovenia —0.65 13 2.44 15 —0.34 14
Estonia —1.65 14 4.88 12 —1.63 15
Hungary —8.39 20 —2.95 18 —-3.97 16
Slovakia —6.31 16 —3.66 20 —4.07 17
Portugal —6.64 18 —2.83 17 —5.84 18
Cyprus —6.56 17 —2.24 16 —6.80 19
Malta —7.62 19 —3.46 19 —7.37 20
Latvia —9.58 21 —5.93 21 —8.42 21
Croatia -9.99 22 -7.75 22 —8.80 22
Greece —10.99 23 —8.29 23 —10.94 23
Bulgaria —11.85 24 —9.82 24 —11.82 24
Lithuania —16.36 25 —-12.91 25 —12.29 25
Romania —18.70 26 —13.63 26 —13.65 26

Source Authors’ elaborations

2.4 Discussion and Conclusion

The European continent cares about sustainable issues. For this reason, it has setup an
observatory to promote sustainable development in Europe: the so-called Sustainable
Development Observatory (SDO). The main mission of the SDO “is to promote
sustainability in the EU by advancing economic prosperity, social inclusiveness and
environmental responsibility in an integrated and balanced way” [47]. It is the only
organization in Europe that deals with the promotion of sustainable development in all
sectors. The SDO also facilitates cooperation between civil society and institutions
through the organization of events such as public hearings and conferences and
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Fig. 2.2 SDI 2015, SDI 2018, and SDI 2020 radar chart. Source Authors’ elaborations

through sector studies and dedicated workshops [47]. However, as can be seen from
Table 2.2, the levels of sustainable development achieved by different European
countries from 2015 to 2018 differ from country to country. There are, in fact, some
virtuous countries such as France, Netherlands, Sweden, Germany and Finland that,
between 2015 and 2020, have maintained high levels of sustainable development;
other countries such as Croatia, Greece, Bulgaria, Lithuania and Romania were less
virtuous instead, holding the last 5 places in the ranking in all 3 years considered.

The first country in the ranking following the promulgation of the 2030 Agenda—
France—has designated a special inter-ministerial representative in order to better
achieve and attain high levels of sustainable development: the Inter-ministerial Dele-
gate for Sustainable Development (DIDD). The latter coordinates all sustainable
development issues within the different ministries [21]. It also led to the drafting
of France’s first report on the SDGs [40]. Financially, France allocated €4 billions,
of which €2 billions were assigned to climate [21]. In addition, it decided to allo-
cate 400 million euros in the form of bilateral grants to help developing countries
achieve the goals set by the UN. Finally, France is making a strong commitment
to make decision-making processes increasingly inclusive. This is why two forums,
the National Council for Development and International Solidarity (CNDSI) and the
National Council for Ecological Transition (CNTE), have been created and are open
to civil society [21].

As in the case of France, the Netherlands is also making significant efforts to
increase the level of sustainable development. Unlike the French case, there is no
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specific delegate, but coordination of sustainable development activities is entrusted
to the Ministry of Foreign Affairs. On the other hand, the analysis of the progress
achieved is entrusted to one of the most renowned statistics offices in the Netherlands
[44]. The peculiarity of the Dutch case is the strong participation of civil society in
the process: a special team “Build the Change: Global Goals at Home and Abroad”
was created, through which civil society can express its feedback about the progress
of the SDGs. In 2019, the Building Change team launched the so-called “SDG Test”
project, which consists of a request to Dutch policymakers to include in new policy
and legislative proposals an analysis of their effects on the achievement of the SDGs
[44]. Finally, regarding the environmental perspective, the Netherlands has among its
national priorities the ecological transition, targeted action to reduce climate change,
and strengthening environmental protection and biodiversity [27].

One example to follow in terms of environmental protection is undoubtedly
Sweden. In fact, it was the first state in the world to pass an environmental protection
law in 1967 [48]. Moreover, in Sweden more than half of the energy produced comes
from renewable energy sources and, as if that were not enough, it is a national objec-
tive to further reduce greenhouse gas emissions [48]. In fact, the Swedish government
has set ambitious goals such as eliminating fossil fuels by 2045 and producing 100%
renewable energy [48]. In 2015, the Swedish government established an ad hoc body
for sustainable issues: the Scientific Council for Sustainable Development [28]. It is
tasked with facilitating dialogue between the government and the scientific commu-
nity [18, 28]. Finally, the goals of the 2030 Agenda have been included in the budget,
demonstrating Sweden’s strong focus on sustainable issues [18, 28].

The fourth country in the ranking—Germany—reduced its greenhouse gas emis-
sions by 27.7% from 1990 to 2014 [20]. Since the promulgation of the 2030 Agenda,
it has decided to further reduce these emissions by setting ambitious goals such as
achieving 1/5 of organic agricultural production and more than half of its energy
produced through renewable sources by 2050 [20]. In addition, in 2016, the Ministry
of Economic Cooperation and Development promulgated an action plan for marine
biodiversity conservation and sustainable fisheries. For this, it allocated resources of
more than 180 million euros [17]. The German Government periodically communi-
cates its progress in achieving Sustainable Development Goals [20]. Every 4 years,
in fact, reports are published on the progress of the SDGs and every 2 years reports
are published on indicators and key areas of policies pursued by the German State
[20].

Like the previous states, Finland is also working hard towards achieving the UN
goals [43]. Much attention is given to civil society and reducing social inequalities.
In fact, there are both informal groups and networks formed by youth, women, trade
unions, and environmentalists that meet every 1-2 months to share information and
plan advocacy [43]. Finally, policy dialogues are regularly organized by the National
Commission for Sustainable Development, an ad hoc body for these issues [43].

COVID-19 has posed new challenges for the European continent. As can be
seen from Table 2.2, the pandemic has caused a general reduction in the levels of
sustainable development achieved by European countries, in almost all cases wiping
out the progress achieved between 2015 and 2018. In order to face this new challenge,
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the various countries have, therefore, promulgated national recovery plans. The latter
is part of a more ambitious project: the famous Next Generation EU (NGEU). This is
a temporary recovery instrument with an appropriation value of over 800 billion euros
that aims to create a post-COVID-19 Europe that is greener, more digital, resilient,
and adapted to present and future challenges [16]. It contains several measures at
its core. At the heart of it is the Recovery and Resilience Facility, which through
€732.8 billion in loans and grants will support reforms and investments by European
states aimed at halting the economic and social effects caused by the pandemic. The
pandemic has also profoundly undermined European territorial cohesion. This is why
the second measure of the NGEU is the so-called Recovery Assistance for Cohesion
and Territories of Europe (REACT-EU). REACT-EU is thus a parallel measure to the
NGEU with a long-term budget for the period 2021-2027 of 1074.3 billion euros.
Other areas supported by the REACT-EU include green and digital transition [12]. In
addition, temporary support to mitigate the risks of unemployment in an emergency
(SURE) was established to try to combat the increase in unemployment rates caused
by the pandemic [12]. The largest beneficiary of these funds is Italy (with financial
support of 27.4 billion euros), one of the European countries most affected by the
pandemic and its effects [12].

In fact, in Italy, due to the pandemic, there was a collapse of —3.9 billion hours
worked in the first quarters of 2020 (—12% compared to the first three quarters of
2019) [25]. In addition, more than 6 million Italian workers were beneficiaries of the
Cassa Integrazione Guadagni (CIG) during the first lockdown [25]. The decline in
employment resulted in a 13% drop in Italian consumption and a decline in household
disposable income [25]. Therefore, there has been a gradual impoverishment of
Italian families, and this has provoked the establishment of a climate of distrust,
which has had the effect of paralyzing demand in many sectors [25].

Italy, furthermore, on February 17, 2022, instituted the so-called “Bonus Psychol-
ogist” to combat the mental health problems caused by closures. This is a contribution
towards the cost of psychotherapy sessions available to Italians stressed by closures,
changes in everyday life caused by health regulations, and, above all, the economic
and social consequences of the crisis [13].

This work has demonstrated the devastating effects of COVID-19 in some Euro-
pean countries. In fact, in addition to the disastrous economic effects, the pandemic
has caused numerous social consequences such as increased inequality, increased
mental illnesses, and a large digital divide. This has posed a threat to the achievement
of the goals set by the UN in the 2030 Agenda. For this reason, many European coun-
tries have responded through national plans to try to curb the negative consequences
of the pandemic. The strength of this work lies in having created 3 different indices
of sustainable development useful for measuring the progress achieved from 2015 to
2020 in 26 countries of the European continent. Another strength lies in the method
chosen—the stacking method—which ensures both an absolute temporal compar-
ison and high replicability of results. As regards the critical aspects of this work,
a major limitation was the lack of complete data for all countries of the European
continent, which made it impossible to analyze Europe in its entirety.



2 The Impact of COVID-19 on Sustainable Development in Europe ... 39

The results have shown an almost unchanged trend over the years: the first and

last 5 positions were taken by the same countries. This demonstrates the need for a
common effort to try to raise the last countries and then guide them towards efficient
and effective sustainable development policies, because only by working together
will it be possible to arrive at an efficient sustainable development model.
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Chapter 3 )
Impact of Large Fiscal Expansion During | oo
Catastrophic Macroeconomic Shocks:

Lessons from U.S. Paycheck Protection
Program

Achintya Ray

3.1 Background

The global spread of the COVID-19 pandemic and associated pressure on the govern-
ment to contain the spread of the virus compelled the American government to order
an economy-wide shutdown in March 2020 [3, 4]. However, that drastic public health
intervention came at a heavy price. Businesses were suddenly looking at an economic
abyss with no definite end. Unemployment was widespread, and many companies
faced an imminent and irreversible collapse. To stem the catastrophic market decline
and help businesses keep paying their employees, the Paycheck Protection Program
(PPP) was passed into law by the U.S. Congress as a part of the Coronavirus Aid,
Relief, and Economic Security Act (CARES Act) [31].

PPP is a loan program that covers incorporated businesses, self-employed indi-
viduals, sole proprietors, many nonprofit organizations, and tribal industries [33].
It allows the affected entities to access cash quickly to make their payrolls. The
loan proceeds were permitted to cover other necessary expenses like rent, interest,
utilities, and payrolls. Furthermore, although designed as a loan program, proceeds
from PPP were intended to be partially or fully forgiven if the receiving entities
followed the program’s requirements and tried to keep employment stable. This
feature made PPP essentially an employment subsidy program to avoid mass layoffs
and fend off an unsustainable spike in unemployment. In addition, since the loan was
primarily designed to be forgiven, PPP was a massive uncollateralized loan program
that became a giant direct untargeted transfer of taxpayers’ money to the business
owners [3, 4, 8, 10].
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The PPP program provided up to $10 million in forgivable loans to small busi-
nesses and nonprofits with fewer than 500 employees. To apply for a PPP loan,
businesses and nonprofits were required to work with a participating lender, such as
a bank or credit union, who processed their loans. The application process required
the applicants to provide documentation of their previous payroll costs, a list of
other eligible expenses like rent, utilities, etc., their number of employees, and any
additional relevant financial information that would help the lender process the loans.

The first round of the PPP provided $349 billion in funding and ran from April
2020 to August 2020. The program was immensely popular and attracted a massive
number of applicants. It ran out of money just two weeks since it was implemented.
The swelling demand for PPP loans prompted Congress to provide an additional $310
billion in funding in a new law named Paycheck Protection Program and Health Care
Enhancement Act. The second round of the PPP through The Paycheck Protection
Program Flexibility Act of 2020 provided $284 billion in funding from January 2021
to May 2021 [26, 35, 36].

Given the enormous size and reach of the PPP, immense academic attention has
been devoted to the measurement of the success of the program and its overall
impact on the American economy. The number of jobs it saved, and the associated
costs of PPP remain highly debated [3, 4, 23, 31]. Furthermore, the effect of PPP in
stemming the spread of the pandemic remains hotly discussed too. Intense attention
has also been focused on the integrity of the program and its presumed susceptibility
to fraudulent and inappropriate exploitation. Researchers have asked if PPP helped
the workers as intended and if it worsened economic inequality by being highly
regressive [3, 4, 5, 15, 17].

The PPP has been a very controversial program right from the beginning. Some
critics argued that it could have been better designed and needed to be more targeted.
Another major criticism of the program is that it primarily benefited larger businesses
and organizations that had existing solid and ongoing relationships with banks and
were, therefore, able to access the program benefits more quickly. Small businesses
often need help properly documenting their expenses in real-time, working with
lawyers, accountants, and bankers to access public benefits, etc. As a result, smaller
businesses might have suffered disproportionately due to their inability to take quick
and decisive action to access the benefits of PPP. Additionally, some companies
that did receive PPP loans were criticized for using the funds for non-essential
expenses or for not maintaining their payroll levels as required by the program.
Some other critics also point to the failure of the PPP to stem the spread of the
pandemic [15, 16, 17, 22, 29, 32].

In this chapter, we seek answers to the following questions:

Did PPP control the spread of the pandemic in the USA?

Was PPP successful in efficiently saving jobs?

To what extent was PPP suffering from fraud and abuse?

Did PPP worsen economic inequality and squander precious public resources?
What impact did PPP have and continue to have on American fiscal and monetary
policies?

Nk
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3.2 Stemming the Spread of the COVID-19 Pandemic

PPP was not explicitly intended to address the spread of the virus itself. Still, one of
the rationales of the program was to stem the spread of the COVID-19 pandemic by
allowing workers to keep earning while (potentially) staying at home by converting
their jobs to work-from-home. At the same time, the program also covered businesses
with on-site operations irrespective of the spread of the pandemic in their local region.
It was envisioned that reducing workplace interactions and limiting direct consumer-
to-business interactions would reduce the transmission of the SARS-Cov-2 virus and
hence, help stem the spread of the pandemic [3, 4, 6, 8, 9, 16, 21].

Under PPP, businesses that used the funds for eligible expenses, such as payroll
and rent, could have their loans forgiven. This may have incentivized firms to keep
their employees on the payroll even if they could not work due to quarantine or other
COVID-19-related reasons. There were also some serious concerns that the PPP may
have negatively impacted the spread of the virus, especially for the industries where
work-from-option does not exist. The only way those businesses could operate was
to continue their everyday business operations. Some critics argued that the program
may have incentivized companies to stay open even if they could not implement
adequate safety measures to prevent the spread of the virus. This could have led
to increased virus transmission in workplaces that could not move their workflow
online, which would have been detrimental to public health. One of the weakest
aspects of PPP was that the nature of the industry or the jobs therein did not guide
it. This aspect makes measuring the impact of PPP on pandemic progression even
more difficult [12, 13, 28, 30, 31].

There is no substantial evidence to prove that the PPP did anything significant
to slow down the spread of the pandemic. While the program’s economic impact
remains hotly debated, the impact of the program on the actual spread of the pandemic
remains surprisingly thinly documented. However, indirect evidence does not support
the hypothesis that the PPP itself had any impressionable impact on the spread of
the virus. There are several reasons for that. First, the PPP was not targeted based
on the prevalence of the disease. Instead, it was an equal opportunity tool rolled out
nationwide without considering the ferocity of the pandemic in different regions of
the country. Eligible businesses, irrespective of the prevalence region they were from,
were qualified for the support. Therefore, the correlation between the spread of the
pandemic and eligibility was essentially non-existent and did not even form eligibility
guideposts according to the law itself. Since the program was not well-targeted, the
hardest-hit states regarding disease prevalence did not necessarily receive the most
significant loans [8, 10, 12, 13, 19, 30].

There is some modest evidence, however, that the areas receiving the most signif-
icant amount of PPP support could afford to remain closed for longer terms, and that
might have helped them to tame the spread of the pandemic [20, 21, 23]. However,
this is, at best, an unintended gain from the program. For example, think about two
states, A and B, experiencing the different spread of the virus. Assume that A is
facing a raging pandemic while B is yet to be significantly affected by the pandemic.
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Furthermore, assume that loans are available to A and B equally as the spread of the
pandemic is not a criterion for loan disbursement. Even if an equal amount of loan
is disbursed to both A and B, it would likely have minimal impact on the spread of
the pandemic as far as A is concerned. However, the injection of loans in B might
help the business owners of B to manage contact between their employees, undertake
preventive measures, migrate their workflow online, remain closed for a longer time,
etc., which might help B to register lower numbers for the pandemic. This is a Pareto
improvement-type example, where A did not do any better, but B got to log in with
better results. But this could also be a difficult to prove assertion as the spread of
the virus and the onset of disease and death from the infection also got affected by
the continuous evolution of the virus itself, availability of vaccinations and treat-
ments, and other mitigating factors like remoteness, travel restrictions, etc. In other
words, attenuated virus strength and the availability of advanced treatments could
have helped B to achieve a lower impact from the disease. It may be difficult to fully
identify the net impact of PPP with all these confounding factors [6, 10, 13, 15, 18].

It is easy to see that the impact of the PPP on the spread of the COVID-19
pandemic is complex and multifaceted. While the program may have had some
positive effects on the spread of the virus by incentivizing businesses to keep their
employees on payroll and preventing widespread closures of small businesses, it
also had potential negative impacts by incentivizing companies to stay open, often
without adequate safety measures and potentially diverting resources away from
other pandemic response efforts. As policymakers respond to the ongoing pandemic
or prepare for any future widespread health crisis, it will be essential to consider the
potential impacts of the PPP and other relief efforts on the spread of the virus and
other aspects of the economic and social implications of the pandemic.

3.3 The Cost of Saving Jobs and the Impact on Savings

The PPP was a hugely costly program that saved “2 and 3 million job-years of
employment over 14 months at a cost of $169 K to $258 K per job-year retained.”
Furthermore, “23-34% of PPP dollars went directly to workers who would otherwise
have lost jobs; the balance flowed to business owners and shareholders, including
creditors and suppliers of PPP-receiving firms.” In other words, the “majority of
PPP loan dollars issued in 2020-66 to 77%—did not go to paychecks, however,
but instead accrued to business owners and shareholders.” These are stunning and
uncomfortable results and perhaps the most biting inditement of the program’s effi-
cacy. However, the conclusions are relatively nuanced and must be understood with
the proper context in mind [3, 4].

There is no doubt that the PPP saved jobs and saved businesses. That is an undis-
puted result that has been echoed in numerous studies. By helping companies to keep
workers on the payroll, the PPP might have provided support for a higher demand
than what would have resulted had the economy-wide shutdown forced companies
to lay off millions of workers. In doing so, the PPP might have helped the American
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economy to avoid a worrisome contagion that could have disturbed an already fragile
economic situation and potentially landed the country in depression-like troubles.
The controversy is not about those outcomes. It is about the resources it took the
nation to achieve those outcomes and whether the same results could have been
achieved with a smaller outlay. With this context, concluding that the entire PPP was
a colossal waste of public money may be easy but incorrect [14, 21, 23].

It may be noted that the PPP was implemented not as an isolated program but
as a part of a package that also involved significant resource infusion in terms of
generous unemployment benefits far exceeding the benefits usually available before
the pandemic. For example, the CARES Act also provided benefits, including an
additional $600 per week in federal unemployment insurance and extended eligi-
bility for unemployment benefits. By providing this assistance, the program helped
to prevent widespread financial distress. It increased the ability of unemployed indi-
viduals to save money and, in doing so, gave elevated support to the overall demand
in the economy. It is an interesting question as to how many jobs would have been lost
without this enhanced support. Furthermore, it is still being determined how many
businesses would have continued to operate if this accompanying support was not
available to the unemployed. Some critics argue that the combined impact of state
and federal unemployment benefits offered many people significantly more income
than they would have earned by working in a minimum wage job. This could have
exacerbated the labor availability challenge for many companies as it took consid-
erably more wages to lure individuals away from higher income guaranteed by the
combined state and federal unemployment benefits [1, 2, 7, 8, 11, 24, 25].

Given the contextual elements above, it is likely that the effect of PPP on employ-
ment protection was considerably limited compared to the program’s size. In addition,
$169,000 to $258,000 per job-year saved is a huge sum considering the median real
household income was $70,784 in 2021 and $71,186 in 2020. The per capita income
was $37,683 in 2021 dollars. Because 66-77% of the outlay was not directed to
the paychecks, the cost of the saving jobs was astronomically high. For example, if
$200,000 was used to save a job year, as much as $154,000 of that sum went to other
places, not to the paychecks, and only $46,000 reached the intended beneficiaries in
terms of paychecks [3, 4, 13, 14].

Another troubling aspect of the lack of targeting resulted in a highly regres-
sive nature of the program. It may be noted that most of the spending did not go
to paychecks and instead enriched the shareholders, owners, and other vendors of
companies that received support under PPP. The owners and shareholders are often
considerably wealthier than the average company worker. As a result, more affluent
sections of society who owned lucrative company shares received a disproportion-
ately high amount of money even when that was not the program’s intended purpose
[14, 16, 25, 28].

By transferring valuable taxpayer resources to affluent capital owners, PPP
became one of the most controversial government intervention programs and a poster
case for government inefficiency. The controversy is predominantly fueled by the
fact that this distribution asymmetry might have robustly contributed to increasing
inequality in American society. Furthermore, since business ownership is highly
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skewed against the members of minority communities, the PPP money might have
disproportionately helped the whites at the expense of the minority-owned busi-
nesses, as many of them lacked resources to apply for the PPP support quickly and
take advantage of the public resources that were available to them [1, 3, 4, 6].

The PPP was not targeted toward any particular industry. Every business, from
small to medium-sized businesses, physician practices, agricultural sector, etc. got
benefitted from the forgivable PPP loans. Clearly, the needs of various sectors are
not the same and their needs did not get addressed in any thoughtful manner. There
is a persistent worry that small businesses and businesses that are not usually very
plugged in with the banking and financial sector might have fallen behind in terms
of both putting in their applications and the rate at which their applications were met
with success. Businesses with “concierge” type relationships with the banks were
disproportionately more successful, potentially adversely affecting the members of
the marginalized societies, including the minorities [29, 30, 31, 33, 34].

3.4 Fraud, Abuse, and the Impact on Fiscal and Monetary
Policies

PPP is essentially a giant employer subsidy program implemented as a “loan”
designed to be forgiven. The “loan” aspect of the PPP is a compliance tool to ensure
that businesses use the proceeds for legitimate purposes only. Furthermore, the entire
program was not backed by government surplus or tax revenues. It was an exten-
sive deficit finance program poorly designed, haphazardly implemented, and hardly
monitored. Therefore, it is unsurprising that the program suffered from large amounts
of fraud and abuse. New emerging evidence suggests that many employers misrepre-
sented their company records, employment history, overall costs, etc., and received
significant sums of money through the program. In many circumstances, the owners
of the companies engaged in lavish purchases of luxury goods and services with
the money that was supposed to help workers and their families. In many instances,
unscrupulous individuals created shell corporations and engaged in outright fraud to
siphon precious public money for private use [16, 17, 22, 26, 27].

To a large extent, the investigation of fraud and abuse of the PPP is being
facilitated by a tremendous amount of transparency that allows public discovery
of every entity that received support and the financial institutions that worked to
channel the money to them. ProPublica maintains one such prominent website, and
data from them is easily accessible from https://projects.propublica.org/coronavirus/
bailouts/. This massive database reports 11.5 million approved loans, with nearly a
million organizations receiving loans between $150 million and $10 million. As of
January 11, 2023, this resource lists the details of recipients that received about $793
billion in support, of which $742 billion has already been forgiven [31, 33, 34].

The fraud from PPP is sometimes described as the “Biggest fraud of a generation.”
News reports suggest that $80 billion of the PPP money was stolen outright. This is
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Fig. 3.1 Federal surplus and deficit (monthly data) before and after the onset of Covid
pandemic. Source U.S. Department of the Treasury. Fiscal Service, Federal Surplus or Deficit
[-] IMTSDS133FMS], retrieved from FRED, Federal Reserve Bank of St. Louis; https://fred.stloui
sfed.org/seriess/MTSDS133FMS, April 23, 2023

on top of $90 billion to $400 billion stolen from the $900 billion Covid unemploy-
ment support programs, with at least half taken by international fraudsters. It might
have been the most prominent cyber fraud experienced by the U.S. Government,
where con artists, crime syndicates, organized crime, foreign fraudsters, etc., stole
precious public money. The auditors in Nebraska found that over two-thirds of the
unemployment funds were misspent. Auditors in Kentucky found that the program’s
internal controls were so weak that they violated federal laws [16, 17, 22, 27, 32].

PPP was a significant component of the overall CARES Act; almost all the
spending for PPP might have been financed by massive government borrowing.
Data from the Federal Reserve System exhibits a large and persistent impact on the
federal deficit created by the gigantic pandemic-related contraction and the size of
the programs rolled out [26-28] (Fig. 3.1).

The deficit financing aspect is particularly troubling as massive public debt drives
interest rates through the crowding-out effect. Significant demand for loanable funds
from the government creates a higher demand in the debt market and upward pressure
on the interest rates. Furthermore, such a massive injection of cash in the economy
also acted as a significant expansionary activity pushing up the inflation risk in the
economy. Subsequent Federal Reserve data exhibited persistent inflation shock to
the economy following the height of the pandemic when most government money
was injected into the economy. It is well known that higher interest rates are the
primary tools central bankers use to tame raging inflation [10, 15, 19, 22] (Fig. 3.2).

However, as might be expected under a traditional expansionary monetary policy
regime, a significant cash injection helped the interest rate plunge, initially creating
an unsustainable upward pressure on the asset prices, and fueling further inflationary
pressures. Poor monetary management might have exacerbated the problem by tight-
ening monetary policies to contain inflation, further creating unsustainable pressure
on the interest rates [10, 25, 26, 28, 36] (Fig. 3.3).

Another indirect impact of the significant federal expansion was a massive expan-
sion in the checkable deposits in banking institutions. There are several reasons for
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Fig. 3.2 Consumer price index for all urban consumers: all items less food and energy in the
U.S. City average. Source U.S. Bureau of Labor Statistics, Consumer Price Index for All Urban
Consumers: All Items Less Food and Energy in the U.S. City Average [CPILFESL], retrieved from
FRED, Federal Reserve Bank of St. Louis; https://fred.stlouisfed.org/series/CPILFESL, April 23,
2023
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Fig. 3.3 Federal funds effective rate. Source Board of Governors of the Federal Reserve System
(U.S.), Federal Funds Effective Rate [DFF], retrieved from FRED, Federal Reserve Bank of St.
Louis; https://fred.stlouisfed.org/series/DFF, April 23, 2023

that. First, a large injection of federal funds significantly shored up the savings of
the recipients. Second, government-mandated shutdowns reduced opportunities for
consumers to travel, eat out, and embark on a vacation. Travel-related costs are
a significant component of workers’ expenditure, and by keeping the travel to a
minimum, shutdowns might have increased the workers’ savings. As a result, check-
able deposits increased from $1.13 trillion in the first quarter of 2020 to over $3
trillion in the 4th quarter of 2020, almost at a two hundred percent increase during
the calendar year [7, 8, 10, 13, 24, 28, 31] (Fig. 3.4).

The four figures above tell a complete story whose impact may be felt on the U.S.
economy for years and decades. Massive deficit-financed government programs like
the PPP massively increased the government deficit. They shored up the overall
money supply in the U.S. economy leading to significant inflationary pressures
and rapidly escalating interest rates precipitated by a crowding-out and regulatory
response towards managing the inflationary conditions.
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Fig. 3.4 Checkable deposits and currency; asset, level. Source Board of Governors of the
Federal Reserve System (US), Households; Checkable Deposits and Currency; Asset, Level
[BOGZI1FL193020005Q], retrieved from FRED, Federal Reserve Bank of St. Louis; https://fred.
stlouisfed.org/series/BOGZ1FL193020005Q, April 23, 2023

3.5 Conclusion

PPP is one of U.S. history’s most significant direct injection subsidy programs.
Although the program might have saved many jobs during the critical months of the
COVID-19 pandemic, the program came at a significant cost to the treasury. The
program’s efficacy remains hotly debated as emerging evidence suggests that most
resources failed to reach the intended beneficiaries. Furthermore, there is significant
evidence that the program was poorly implemented and fell victim to fraud and abuse.
As amainly deficit-financed program, the PPP contributed to trillions of dollars in the
fiscal deficit that increased inflation, tightened monetary policy, and raised interest
rates in subsequent months and years.
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Chapter 4 )
COVID-19 Incidence and Economic st
Confidence: Any Relationships So Far

for the world’s Highly Affected

Countries?

Somdip Bhukta, Maitree Dey, and Ramesh Chandra Das

4.1 Introduction

All the people of the world have recently endured huge setbacks in their develop-
ment in different heads due to the eruption of the novel coronavirus, COVID-19.
The disease has not been over; its ramifications are still continuing. It has swept
away a sizable amount of gross domestic product (GDP) of the countries, making
lay off a huge labour force, creating mental distress, and raising income inequality,
among others, in the affected countries. Moreover, there are also the occurrences
that the disease has affected the economic confidence of both the consumers and
business houses during the entire phase of the pandemic. It is obvious that the
COVID-19 pandemic is not only a major economic emergency but also a major
economic downturn. Most of the countries like the USA, UK, India, Russia, China,
etc. and the groups like EU, have reacted to the COVID-19 shock by adopting the
lockdown survival strategy. Pandemic has affected both supply side and demand side
factors. Supplier and demander both faced uncertainty about the future, as a result,
supply and demand both had decreased. Mitigation measures of lockdowns (closure
of business, travel, restriction etc.) led to decrease in the consumption and investment
levels while production and employment had shrunk to unforeseen levels. Financial
and commodity markets, global trade and supply chains, and tourism were also
disrupted. Job loss, unemployment benefit claims that the impact of the COVID-19
is likely to be exceptionally high in the EU. However, the global job loss is difficult
to measure because the decline of the working hours thus for already exceeds 195
million jobs. Because of the adverse effects of COVID-19, different countries faced
negative sectoral growth. Recovery is different for the different countries, for Russia,
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it is W-shaped recovery of economic growth, according to the International Mone-
tary Fund. On the other hand, India faced V-shaped recovery of economic growth,
according to the Reserve Bank of India. The pandemic creates challenges for the
policymakers as they seek to cope with the devastating effects of the pandemic on
health services, the economy and society in general. Effective crises management
is important to promote appropriate measures during the pandemic. In this context,
most of the governments take preventive measures to stem the pressure on the health
system and launched economic support programs to compensate the households and
the firms for the income losses they incurred. Policies are different across the coun-
tries. Recovery will greatly depend on vaccination progress, easing of containment
measure and continued policy supports. The various elements (reaction to the case
report, deaths attitude toward the vaccination, lockdown compliance, and govern-
ment measures to support the business) combined to create different outlooks of in
the mind of the investor, that strongly influenced their investment strategies. Besides
all these, the countries faced vacillations in the confidence levels of the consumers
and business houses during the pandemic. It has been shown by many studies such
as of Das and Das [6] that consumers’ and business sentiments have close connec-
tions with consumption and investment decision-making and thereby influencing the
overall GDP and trade linkages of the countries and groups in the world. Under the
backdrop, the present study aims to investigate whether COVID-19 incidences do
have any correlation and long-run relationships with both the consumer and business
confidence in the world’s highly affected countries, namely, the USA, the UK, Italy,
Spain, France, India, Brazil, China, Russia and South Africa for the monthly data of
the period January 2020-August 2022.

4.2 Literature Review

Consumer and business sentiment during the pandemic are influenced by a number
of factors, including the country’s economic standing, information on COVID-19
cases and deaths, adherence to lockdowns, vaccination programmes, and government
initiatives to stop the spread of COVID cases. According to a recent study, immuni-
sation often reduced fear and increased the efficiency of governmental involvement
in lowering pessimism [19]. Bui et al. [4] found that both in Thailand and Vietnam
following the phase of lockdown in May 2020 consumer perception was impacted
by the COVID-19 situation. Sun et al. [21] discovered that COVID-related news
generally has a positive and significant impact on medical stock portfolios, and
that announcements about the economy during COVID-19 also generally have a
significant positive impact on investor sentiment in the United States, Japan, China,
Korea, and Hong Kong. In a new research, Hsu and Tang [11] demonstrated that a
rise in investor mood during COVID-19 will cause the stock market to experience
unexpectedly greater volatility.

The relationship of GDP growth and economic sentiment in Russia during the
COVID-19 crisis was examined by Kitrar and Lipkind [14]. The study demonstrates
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a nearly synchronous cyclic congruence between TESI dynamics and GDP growth
for the years 1998-2020. Simionescu et al. [20] discovered that between March
2020 and May 2021, Google searches for COVID-19 had a detrimental effect on job
expectations in the EU’s new member states. Both unemployment and inflation rates
had a negative impact, but the employment anticipation has climbed as the economic
confidence index has improved. Liu et al. [ 16] found that the COVID-19 epidemic has
had a profoundly detrimental effect on public perception, which has led to fear and
some illogical purchasing behaviour, which in turn has had a complicated effect on
agricultural commodity prices. Buckman et al. [3] have attempted to evaluate how
news sentiment influenced US consumer sentiment during the COVID pandemic.
Using daily data, researchers have seen a dramatic fall in news sentiment with rising
pandemic news coverage. Also, they find that a drop in news sentiment indicates
a massive drop in consumer spending, revealing a positive relationship between
consumer sentiment and news sentiment.

Increased pandemic concern results in unfavourable investors’ attitude, according
to Dash and Maitra [7]. They also examined a correlation between pandemic uncer-
tainty and stock market activity globally. The effect of COVID-19 on European
financial markets and economic sentiment was examined by Kanapickiene et al.
[13]. By lowering stock market indices and future prices, as well as by boosting
volatility and hazards, COVID-19 has a detrimental impact on the financial market.
They found that in May 2020 some countries had positive strong consumer confidence
and some other countries had negative strong consumer confidence. While in that
month 25 countries had positive economic sentiment. Abosedra et al. [1] discovered
that a shock to consumer sentiment has a big impact on how much money consumers
spend. They also found that fluctuations in consumer attitude had a considerable
detrimental influence on the COVID-19 period’s volatility of consumer spending.
Leduc et al. [15] termed this as the uncertainty of the Pandemic in their literature.
Zhang et al. [26] discovered that the epidemic has raised the risks associated with the
global financial market. The pandemic’s high level of uncertainty and the resulting
economic losses have made markets very volatile and unpredictable.

Boitan et al. [2] studied the impact of COVID-19 on the economic sentiment
pattern in European Union countries by hierarchic agglomerative clustering and
panel regression. They found that in both the first and second waves of COVID-19,
the number of clusters increased which implies that heterogeneity increases between
countries in terms of people’s expectations of economic performance of the country.
With the aid of an online poll, Verma and Naveen [24] investigated how the COVID-
19 affected consumers’ purchasing habits. People now understand the value of local,
eco-friendly, and hygienic products in leading healthy and secure lives as a result of
COVID-19. They discovered that people are more likely to purchase Indian goods
because of their negative attitudes toward foreign goods. Wielen and Barrios [23]
studied the economic sentiment during COVID-19 in the EU. Compared to the Great
Depression, people’s fears about unemployment have increased significantly during
the COVID crisis. They noticed a considerable decline in the labour market and
durable consumption. Das and Das [6] found that there are causal relationships
between consumer sentiment and household spending in a number of nations. In
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contrast to the main growing nations, like China and India, where consumption
is directly responsible for confidence levels during the course of the study, most
developed and some developing countries yield results from bidirectional causalities
between the two.

Zervoyianni etal. [25] found that European economic agents’ emotions have fallen
dramatically as aresult of the slowdown in the economy brought on by the implemen-
tation of travel restrictions and other laws. Certain structural aspects of economies,
such as exposure to poverty, a substantial informal sector, a high percentage of suscep-
tible jobs, and a lack of financial and informational openness, may exacerbate the
detrimental economic impacts of a pandemic. The COVID-19 pandemic has a nega-
tive significant influence on economic mood, but it has a good impact on consumer
sentiment and a negative impact on industry confidence, according to Zhang et al.
[27].

4.3 Theoretical Underpinning

Economic sentiment has close links with the micro and macroeconomic systems; it
influences the decision-making processes of the individual economic agents and
thereby motivates the macroeconomic indicators such as income, employment,
capital movements, etc. According to Makridis [17, 18], economic sentiment is a
measuring rod of economic confidence and it signifies the credence in current and
future national economic growth. The concept is similar to the Keynesian popular
concept, “animal spirit” which is the natural instinctive expectation of economic
agents. According to Keynes, the sudden change of mood due to many unknown
factors such as climate change, terrorism, pandemic, etc. explain the fluctuations
in the business cycle. Therefore, the Covid pandemic has close associations with
consumers and business confidences as measured, respectively, by the consumers’
confidence index (CCI) and business confidence index (BCI). CCI affects the GDP
of the country by means of aggregate consumption (C), savings (S) and labour supply
(NS) and BCT affects GDP by means of investment (I), capital formation (K) and
labour absorption (ND). Thus,

GDP =1(C, S, I, K, NS, ND)

C, S & NS = f(CCI(Covid Cases & Death))
and

I, K & ND = f(BCI(Covid Cases & Death))

where dGDP/dC, dGDP/dS, dGDP/dI, dGDP/dK, dGDP/dNS and dGDP/dND > 0
and consumers and business behaviours are negatively related to Covid cases and
death.

The present study captures the theoretical linkages of the CCI and BCI with the
Covid cases and death to verify empirical findings.
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4.4 Data and Methodology

The study has four key variables, covid-19 cases, covid-19 death, consumers’ senti-
ments measured in the consumer confidence index (CCI), and business sentiments
measured in the business confidence index (BCI). The data on covid cases and covid
death across the countries are taken from the World Health Organization database
(https://covid19.who.int/data) and the data on CCI and BCI are supplied by different
central banks and statistical institutes of the countries and compiled by OECD.org
(visit https://data.oecd.org/leadind/consumer-confidence-index-cci.htm). There are
ten countries on the list that are considered as most affected countries during the
pandemic period. Data are taken on a monthly basis for the period, January 2020 to
August 2022. BCI and CCI data for India are taken from rbi.org (www.rbi.org.in).

In the methodology section, the study first presents the data in figures then it goes
for computing correlations in the pairs of Covid Death—BCI, Covid Death—CCI,
Covid Case—CClI, and Covid Case—BCI. After having the correlation results the
study goes for testing the unit root of all four series following ADF [8] technique
to find any long-run and short-run linkages in the two pairs across the countries.
For testing long-run relation, the Engel-Granger [9] cointegration technique is used
followed by the error correction mechanisms, and for the causality test, the Granger
[10] test is followed.

4.5 Results and Discussion

Before attempting the quantitative exercise on the relationships between Covid indi-
cators and the indicators for economic sentiments the study goes for presenting the
data over time to have a brief idea of their movements. Figure 4.1 presents the same
for the Covid cases, Fig. 4.2, Covid death and Fig. 4.3, the BCI and CCI. With respect
to the Covid cases, the USA tops the list followed by India, France, etc. USA’s first
wave takes the peak in July 2020, the second peak in May 2021 and the third peak
in January 2022. On the other hand, India’s first peak is in September 2020, the
second peak in May 2021 and the third peak, though in mild magnitudes, in January
2022. China is at the lowest level throughout. January 2022 is the month in which
all countries’ trends take the peak where USA is at the highest number of attacks.

On the other hand, with respect to the number of covid death, the same ranking of
the countries are there except that Brazil stays in rank third but the highest number
of deaths is observed in India in May 2021. The trends are rising over time.

The trends of business sentiment as evidenced from Fig. 4.3 are upward rising
and that of consumers’ sentiment is downward sloping for all the countries. There is
a common break in the developed countries in the BCI during April-May 2020 and
the trends for all move down since November 2021. Russia and the UK dominate the
list in BCI through the entire period and China stays at the bottom maximum times.
On the other hand, out of all countries’ falling trends in CCI, India stays at the top


https://covid19.who.int/data
https://data.oecd.org/leadind/consumer-confidence-index-cci.htm
http://www.rbi.org.in

60 S. Bhukta et al.

25000000
e USA
20000000 —UK
ITALY
SPAIN
15000000 s FRANCE
e INDIA
e BRAZIL
10000000 ——CIINA
e RUSSIA
5000000 === SOUTH AFRICA
0

Q,Q'\/QQQQQQ/\W\\W\W\W\'\Q”Q”Q’QW
\’b @‘b @fﬁ xé %@Q %0 \‘b @‘b' @Qﬁ ’\\7 %QQ %o /\‘Zr @‘T’ @‘Zﬁ AN

Fig. 4.1 Trends of Covid cases of the countries. Source Drawn by the authors
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Fig. 4.2 Trends of Covid deaths of the countries. Source Drawn by the authors
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in maximum number of months while South Africa stays at the bottom. The major
countries faced a downturn in CCI during the first wave and in the last wave.

4.5.1 Correlation Analysis

Based upon the above sketches on the indicators on covid 19 and economic sentiments
it is now required to compute the degrees of associations among these two sets
of indicators. Increases in the number of covid deaths and covid cases adversely
affect consumers’ and investors’ expectations and as a result, both investment and
demand for consumer goods have decreased. This adversely affects consumers and
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business sentiments of the country. Only the signs and values of the correlation
coefficient of covid cases with BCI & CCI and Covid death with BCI & CCI do not
imply the significance of the values, so the Student t test is required and study goes
with it. Table 4.1 represents the values of the estimates t statistic and corresponding
correlation coefficient.

It is observed from the table that positive associations are there between BCI and
Covid cases and death, and significant results are found for the UK, Italy, Spain,
France, India and Russia. The upward trends in BCI are associated with the rising

Table 4.1 Correlation results

Countries Covid cases & Covid cases & Covid death & Covid death &
BCI (t values) CCI (t values) BCI (t values) CCI (t values)
USA 0.30(1.8) —0.3(—1.7) 0.35(2.1) 0.06(—0.3)
UK 0.56(3.7) 0.05(0.3) —0.32(—-1.9) —0.15(—0.8)
Italy 0.38(2.3) —0.24(—1.3) 0.19(—1.0) —0.16(—0.9)
Spain 0.40(2.4) 0.11(0.6) 0.36(—2.1) —0.20(—1.1)
France 0.42(2.5) —0.15(—0.8) 0.38(—2.2) —0.21(—1.1)
India 0.41(2.2) —0.35(—1.8) 0.45(2.4) —0.29(—1.5)
Brazil 0.26(1.5) —0.11(=0.6) 0.22(1.2) —0.21(—1.2)
China —0.19(—1.1) 0.85(—9.0) —0.40(—2.4) —0.58(—3.9)
Russia 0.73(5.1) —24(—1.2) 0.86(8.0) —0.05(-0.2)
South Africa 0.25(1.4) 0.09(0.5) 0.16(0.9) 0.12(0.7)

Notes The bold marks indicate significant results
Source Computed by the authors
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trends in the number of cases and death. Though the results are somewhat unrealistic,
it has the basis that the countries’ spending upon restoring the business activities
in terms of stimulus packages would help in raising the confidence of the business
houses. The observations go with the study of Teresiene et al. [22]. On the other hand,
the CCI has negative correlations with Covid cases and death, though it is significant
only for China. Rising health expenditure and shock in the supply channel have forced
consumers to stay away from consumption habits. The results are similar to that of
Chronopoulos et al. [S]. But it is also true that correlations do not mean causations.
Hence, it is required to go for a time series econometric analysis to examine whether
there are long-run relationships and causal interplays between Covid cases & death
with BCI and CCI of the countries.

4.5.2 Unit Root Test Results

Since it is necessary to have all the series to be of I (1) for the prevalence of long-run
association, it is required to test whether the first difference of the three series is
stationary. The results are calculated by using ADF. Table 4.2 presents the results for
Covid Death, Covid Cases, BCI & CCI. It is observed that seven countries have the
variables integrated of order one, and the three are with integration of order two.

So, the next step will be to test for cointegration and error correction for the
differenced series of (Covid case & BCI), (Covid Case & CCI), (Covid death &
BCI) and (Covid death & CCI).

Table 4.2 Unit root test results for the countries

Countries ADF Remarks
BCI Cc CCI Cd

USA —6.42(0.00) | —6.39(0.00) | —4.69(0.00) | —4.60(0.00) | Stationary at Ist diff
UK 4.14(0.00) | 6.29(0.00) | —4.06(0.01) | —5.66(0.00) | Stationary at 1st diff
Italy —5.50(0.00) | —7.7(0.00) | —3.19(0.00) | —5.97(0.00) | Stationary at 1st diff
Spain —6.41(0.0) | —6.38(0.0) | —1.91(0.0) |—5.51(0.00) | Stationary at Ist diff
France —4.68(0.00) | —7.1(0.00) | —3.72(0.00) | —6.47(0.00) | Stationary at 1st diff
India —5.06(0.00) | —5.48(0.00) | —5.27(0.00) | —6.16(0.00) | Stationary at 2nd diff
Brazil —6.98(0.00) | —5.77(0.00) | —7.59(0.00) | —2.97(0.00) | Stationary at 1st diff
China —8.44(0.00) | —3.4(0.00) | —2.05(0.04) | —7.26(0.00) | Stationary at Ist diff
Russia —3.16(0.00) | —4.22(0.00) | —8.07(0.00) | —3.28(0.00) | Stationary at 2nd diff
South Africa | —4.98(0.00) | —6.46(0.00) | —5.91(0.00) | —5.73(0.00) | Stationary at 2nd diff

Source Computed by the authors
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4.5.3 Engle-Granger Cointegration and Error Correction
Test Results

As mentioned, the EG method of cointegration is done by testing whether the esti-
mated residuals of the relation of BCI, CCI upon covid cases and covid death are
stationary. Table 4.3 presents the regression results where the estimated regression
coefficients are depicted in column ‘2’ and ‘3’ and the ADF values of the estimated
residuals are respectively in column ‘4’ and ‘5’. Column ‘6’ and ‘7° presents the
respective error correction terms. It is observed that the series for BCI and Covid
Cases are cointegrated for Brazil and China, but the errors are not corrected for them
around the long-run path. There is a weak cointegration of BCI and Covid cases in
the UK, Spain, France and India. On the other hand, the series of CCI and covid cases
are cointegrated for the majority of the countries which are, the UK, Spain, France,
India, Brazil, China, Russia, and South Africa but the errors are corrected for Brazil
and Russia only. Hence, for the majority of the highly affected countries of the world,
Covid incidence maintains a long-run or equilibrium relationship with the business
and consumers’ confidence; the business houses and consumers’ expectations about
the future were based upon the movements of the Covid spread.

On the other hand, from the lower panel of the table, it is observed that BCI and
Covid death are congregated for the USA, Italy, Brazil, China, Russia and South
Africa but the errors are corrected for the USA, Brazil and China. The short-run
dynamics around the long-run relation ensure that the deviation is converging or
temporary for these three countries. On the other hand, CCI and Covid Death are
congregated for the majority of the listed countries which are, the USA, Italy, Spain,
India, Brazil, China, Russia, South Africa but the errors are corrected only for Brazil,
Russia and India. Therefore, the Covid death, the indicator for Covid fatality, has
relatively better long-run relationships with BCI and CCI compared to the Covid
cases, the indicator of Covid fear. Again, the consumers are highly scared of both
the Covid cases and death, although the latter is relatively stronger than the former.
Hence, Covid 19 has affected the decision-making processes of both the business
houses and consumers in the world’s highly affected ten countries.

4.5.4 Granger Causality Test Results

The absence or presence of long-run equilibrium relation does not mean that there
will be no interplays in the short run. So, it is required to focus on the interplays in
the short run for the four pairs of series (Covid cases & BCI) and (Covid cases &
CCI), (Covid death & BCI), (Covid death & CCI), in the 1st differenced and 2nd
differenced forms as applicable. The results are given in Table 4.4. The two sets of
null hypotheses for the causality test are given below:
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Table 4.4 Granger causality test results

S. Bhukta et al.

Countries | Lags | BCI CCI Directions of causality
F values Prob F values Prob No

Covid cases

USA 33 0.52(0.01) |0.48(0.93) |1.45(0.10) |0.25(0.95) | No causality

UK 33 0.43(0.52) |0.73(0.67) |0.44(0.34) |0.72(0.79) | No causality

Italy 33 0.04(0.05) |0.83(0.81) [2.94(0.44) |0.07(0.64) | No causality

Spain 33 0.04(0.16) |0.83(0.68) |0.27(0.01) |0.60(0.92) | No causality

France 33 0.00(0.14) |0.98(0.70) |0.00(0.03) |0.95(0.85) | No causality

India 33 0.61(4.47) |0.55(0.02) |0.42 (1.34) |0.73(0.29) | AABCI - AACovid
cases

Brazil 1.3 0.29(0.25) |0.83(0.85) |0.03(0.93) |0.98(0.44) | No causality

China 33 0.81(0.49) | 0.50(0.69) |0.10(9.86) |0.74(0.00) | ACCI - ACovid
cases

Russia 33 0.26(0.27) |0.85(0.84) |0.87(1.72) |0.36(0.20) | No causality

South 33 0.21(0.55) |0.88(0.65) |0.41(0.54) |0.74(0.65) | No causality

Africa

Covid death

USA 33 3.23(0.26) |0.04(0.85) | 1.12(1.76) |0.29(0.19) | ACovid Death —
ABCI

UK 32 2.71(3.08) |0.07(0.04) |4.09(0.16) |0.01(0.92) | ACovid Death —
ACCI

ITALY 33 1.11(1.49) |0.36(0.24) | 0.14(1.57) |0.93(0.22) | No causality

SPAIN 1.2 0.53(4.26) | 0.66(0.01) |0.11(0.36) |0.95(0.77) | ABCI - ACovid
Death

FRANCE |33 3.25(2.20) |0.04(0.12) |2.10(4.16) |0.14(0.02) | ACCI - ACovid
Death

INDIA 33 0.93(4.15) | 0.45(0.02) |0.04(6.00) |0.96(0.01) | AABCI - AACovid
Death
AACCI - AACovid
Death

BRAZIL |33 0.43(0.94) |0.73(0.44) |0.78(2.01) |0.47(0.16) | No casuality

CHINA 2.1 3.72(1.21) |0.03(0.31) | 7.48(0.26) |0.01(0.61) | ACovid Death —
ABCI
ACovid Death —
ACCI

RUSSIA |33 0.11(0.27) 10.95(0.84) |0.63(0.60) |0.60(0.62) | No causality

SOUTH |33 1.27(0.34) |0.31(0.79) |0.29(0.82) |0.83(0.49) | No causality

AFRICA

Source Computed by authors
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For Covid cases—

H (0): ACovid cases do not Granger cause ABCI & ACCI
H (0): ABCI & ACCI do not Granger cause Covid cases

For Covid death—

H (0): ACovid death does not Granger cause ABCI & ACCI

H (0): ABCI & ACCI do not Granger cause Covid death

It is observed from the table that Covid cases do not have causal interplays with
BCI and CCI in almost all countries. But there is much such causal interplay of
both BCI and CCI in case of Covid death. For the USA, Covid death is a cause of
BCI while for the UK; it is a cause of CCIL. In China, there are causal interplays
from Covid death to both BCI and CCI. The case of fatality has influenced much to
both consumers and business houses compared to the number of incidences. Covid
death is a direct shock to the consumers and investors in making their immediate
future decisions. However, there is some reverse causation from BCI and CCI to
Covid death such as in case of Spain, France and India. The advanced countries
having stimulus packages have experienced higher levels of BCI and CCI which led
to a larger number of Covid tests and as a result, the number of cases increased.
Besides, due to fear about the future, the sentiment levels changed and the workers
engaged in the informal sectors outside their own geographical territories started to
migrate to their homelands (which is called reverse migration), gathered in railway
stations, airports, bust stoppages, etc. leading to further spread and death. In addition,
the Covid testing also identified comorbidity results which led to rising number of
deaths. Therefore, the both-way causal interplay is possible during the outbreak.

The overall results go with the study of Chronopoulos et al. [5], Teresiene et al.
[22], Zhang et al. [27], among others, although the present study bears special atten-
tion to its attempts to examine the prevalence of long run and short run linkages of
Covid indicators with the indicators of economic sentiments for the monthly data of
the pandemic.

4.6 Conclusion

The study aimed to examine whether business and consumer sentiment are associated
and maintain long-term relationships with Covid cases and death in the world’s
highly affected countries. It observes that business confidence is positively correlated
to both Covid cases and death in many countries unlike that of the consumers’
confidence. The econometric analysis shows that the series of CCI and covid cases
are cointegrated for the majority of the countries which are, the UK, Spain, France,
India, Brazil, China, Russia, South Africa but for BCI, the number is a few. Hence, for
the majority of the highly affected countries of the world, Covid incidence maintains
a long-run or equilibrium relationship with the business and consumers’ confidence;
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the business houses and consumers’ expectations about the future were based upon
the movements of the Covid spread. On the other hand, there are relatively larger
numbers of countries where Covid deaths maintain long-run relations with BCI and
CCI. Besides, there are mixed results in the Granger causality exercise. Therefore,
the pandemic has affected both the consumers’ and business sentiments in the highly
affected countries of the world.
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Chapter 5 ®
COVID-19 Pandemic, Health Crisis iy
and Financial Stability

Ebikabowei Biedomo Aduku, Ifeoma Augusta Eboh, and Johnson Nchege

5.1 Introduction

The outbreak and escalation of several viral infections that ravaged economic, finan-
cial and health infrastructures among others remind us of the variance of John
Donne’s poem, “No Man is an Island”. In the context of this chapter, we could say
that “No Country is an Island”, demonstrating the interconnectedness of the global
economy, irrespective of region or country. In the past, there have been several
epidemics and pandemics that spread between and across countries and affected
several communities. The most prominent pandemics include the influenza outbreak
in 1918, the outbreak of Several Acute Respiratory Syndrome (SARS) pandemics
in 2002, the Ebola outbreak in 2013, and the novel coronavirus 2019 (COVID-19)
[1]. The influenza outbreak, for example, led to a stupendous rate of infection for
about one-third of the world’s population. SARS originated in Guangdong—China
and spread rapidly all over Asia and its environment and infected over 8,000 people
and was responsible for over 900 deaths. The Ebola pandemic disease was viral and
caused over 11,300 deaths. COVID-19, which is the focus of this chapter emerged
in Wuhan—China, in December 2019 and rapidly spread to other parts of the world
[2-5].

In mid-March 2020, the COVID-19 infection spread to Europe, beginning in Italy
to other European countries. By April, the United States became the new epicentre of
COVID-19 where infections accelerated. By April 2021, Brazil, India, and some parts
of Africa and Asia became viral hot sports with high daily records of infections and
deaths. The World Health Organization (WHO) in [1] reported that as of November
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1, 2021, the virus had globally afflicted more than 246.6 million people with over
5.0 million fatalities worldwide. As of 23 January 2023, the global confirmed cases
were 664 097 132, while the number of confirmed deaths globally was 6 716 108
[6]. As reported by the Africa Center for Disease Control and Prevention [7], as of
1 January 2023, out of a total of 125,168,543 tests conducted, a total of 12,216,748
confirmed cases were reported, of which the total number of deaths was 256,542,
and the recoveries were 11,517,411 in total.

In Nigeria, the first case was reported on 27th February 2020. As of 9th May 2020,
about 4,151 COVID-19 cases were confirmed with 128 deaths representing a case
fatality rate of about 3.1% [8]. As of 2nd December 2022, about 266,283 confirmed
cases of COVID-19 with 3,155 deaths were reported for Nigeria [9]. Some of the
issues that could have aided the spread of COVID-19 include a lack of thrust for the
government management of COVID-19, religious beliefs, ignorance on sharing of
face masks, poverty, misconception, poor health facilities, stigmatization of infected
people, shortage of health workers among others [8].

Healthcare services such as mental, substance use disorder, neurological and
immunization services were disrupted as aresult of COVID-19. Other requisite health
services for maternal, child and adolescent health and nutrition, services for produc-
tive health, and communicable and non-communicable diseases were also disrupted
[10]. From a neuropsychiatric point of view, following [11] there were fears of illness,
fears of life under lockdowns, death, and other uncertainties concerning the future.
For most patients in the early series of COVID-19, there were neurological signs
such as headache, ataxia, anosmia, seizures, ageusia, paresthesia, ataxia, and several
encephalopathies [11]. Pressure mounted in the hospitals in addition to the challenges
of caring for a large number of infected people needing intensive care and shortage
of mechanical ventilators and personal protective equipment. In Africa, countries
such as Nigeria, even before COVID-19 had inequality in the provision of health
services, the disparity in access to vital primary health care and qualified protec-
tive healthcare providers. With COVID-19, the healthcare system became worsened
with an increase in inequality in access to primary healthcare. Sustaining primarily
donor-funded healthcare programs like those concerning the prevention of treatment
of tuberculosis, malaria, etc. became an issue [12].

The COVID-19 pandemic challenge and the associated health issues led to
economic lockdowns and closures globally resulting in a reduction in the demand
for oil and a fall in oil prices. This affected Nigeria’s revenue, given that the country
relies heavily on oil. While income was reduced, there was more pressure for the
government to intervene to prevent the spread of the virus and reduce its impacts on
the people and the economy. To cope with the situation, the government amended
the 2020 budget in May 2020 with an inclusion of a fiscal stimulus of $1.3bn (repre-
senting 4.7% of the total expenditure in the 2020 amended budget) appropriated as an
intervention fund for COVID-19 [13]. Three social intervention funds were also used
by the government in response to the pandemic. As reported by Ejiogu, Okechukwu
and Ejiogu [14], a 3-month moratorium was given to about 2 million micro and
small-scale enterprises on government intervention loans. Also, the national cash
transfer scheme was expanded from about 2.6 million households to about 3.6 million
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households with an increase in payout from $13 to $52 monthly due to COVID-19—
which was an advance payment and not an increase in monthly payout. In addition,
food palliatives were provided to vulnerable households to cushion the effect of the
lockdown and other measures [15, 16].

To finance the budget and fund the intervention measures, the government
increased domestic and foreign borrowing—with a pandemic-related debt of about
$6.9 billion [12, 17]. Also, the COVID-19 basket fund was launched in partnership
with the United Nations in Nigeria—UNAIDS and UNDP to serve as a platform
for international donors to support the country [14]. In addition, the private sector
in partnership with the Central Bank of Nigeria established the Coalition Against
COVID-19 (CACOVID) fund in March 2020 to fund the COVID-19 government
interventions [18]. Over $72 million was raised through CACOVID, it was however,
far below the $310 million that was the target [14].

There was pressure on the government and the financial system of the country,
which was worsened by a drastic fall in government revenue due to the pandemic
that resulted in a worsening deficit-to-revenue ratio. It was 26% before the pandemic
(according to the initial 2020 budget) and increased to 89% based on the revised
budget [14]. By this, the country’s ability to repay is abating rapidly. The debt profile
of the country is increasing and the credit rating of the country is reducing drasti-
cally. Funding COVID-19 through borrowing intensified the pressure on government
finances and the financial stability of the country. This raises a concern about the
financial stability of the country resulting from the pandemic and the pandemic-
related health crisis. This chapter, therefore, examines the impact of the COVID-19
and COVID-19-related health crises on the financial stability of Nigeria. This is
important because the financial system plays a key role in any economy. It is a
condition through which the economic mechanisms that determine funds allocation,
prices and risk management function efficiently. It also plays a significant role in
the economic growth trajectory of a country through efficient funds allocation [19].
Efforts to reduce the risk of financial instability in a country’s financial system are
paramount, especially to evade huge economic losses.

5.2 Review of Extant Literature

Novel coronavirus 2019 was the name given by the World Health Organization
(WHO) to the coronavirus that affects the lower respiratory tract of individuals with a
disease likened to pneumonia, which was first detected and documented in December
2019 in Wuhan—Hubei Province in China [10, 20, 8, 21]. The reference name for the
virus is severe acute respiratory syndrome coronavirus 2—SARS-CoV-2 [22]. While
the official (therefore, the well-known and broadly used) name that was given to the
illness resulting from the SARS-CoV-2 by the WHO is COVID-19—where ‘CO’
stands for corona, ‘VI’ represents virus and ‘D’ for disease [8, 20, 23]. Therefore, it
is called ‘coronavirus disease 2019’—COVID-19. The name COVID-19 was given in
order not to stigmatize the virus origin concerning animal associations, population
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or geography—for example, it would have been discriminatory to name the virus
Wuhan coronavirus.

Coronaviruses are a collection of viruses that cause illnesses like SARS, Middle
East Respiratory Syndrome (MERS), common cold among others. It is, therefore,
part of the coronavirus family. In Latin, the term corona translates to the crown and,
therefore, the virus was named corona because it has spikes proteins that look like
or take a crown-like shape sticking out of them using electron microscopy [24]. The
spike protein is part of the virus that sticks to the cell of ahuman to infect it, enabling it
to reproduce or duplicate inside of the cell it attaches and disseminates to other cells.
Over time, genetic changes to the virus occur and genetic lineage is then formed by
the SARS-CoV-2 virus. The viruses with these changes are known as “variants”, as
described by scientists. The variants of the virus may act differently, but they are still
SARS-CoV-2 [15]. Similar to most other respiratory viruses, coronaviruses spread
fast via droplets of an infected person that fall from the mouth or nose through
coughing, breathing, speaking, sneezing, or touching virus-contaminated surfaces
[15]. On surfaces, the virus could survive for a couple of hours except if a disinfectant
is applied to it. In less severe cases, the symptoms may include cough and shortness
of breath and fever. But in more severe cases, the infection of COVID-19 may lead
to pneumonia or difficulty in breathing and, can sometimes be very fatal [23]. One
of the crises associated with or caused by the outbreak of the COVID-19 pandemic
is the global public health crisis.

A global health crisis is a complex health situation that faces or affects humans in
wide geographic areas, from a particular country to encompass several countries—
impacting community health, deaths and the economy. It is an acute situation such
that the health status is affected adversely. It includes health situations associated
with an outbreak of a disease or a virus such as the COVID-19 pandemic and the
Ebola outbreak that pose a threat to the health conditions of people. Nelson, Lurie and
Wasserman [25] viewed health crises from the perspective of health consequences,
causes and precipitating events. According to them, it is a health situation in which
its scale, unpredictability or timing pose a threat to overwhelm a routine capability.
This definition is consistent with the all-hazards perspective to preparedness rather
than concentrating on a “disaster du jour” and, therefore, enables optimal capabilities
development across scenarios and appropriately prepares health systems for the broad
spectrum of likely risks. The [26] categorizes public health crises as an impending
threat of a health condition or an illness that is brought by a pandemic, epidemic or
an infectious agent among others that puts humans a major risk either by leading to
a high rate of human fatalities or long-term or permanent disability.

One of the most typical health crises among others during the COVID-19
pandemic is the COVID-19 related deaths, defined by [26] as anyone whose death
certificate listed COVID-19 as a cause of death, and anyone who had a COVID-19
diagnosis within 30 days, however, their death certificate did not list COVID-19 as
a cause of death. This metric offers a better indicator of the severity of the impact
on the health system. Therefore, it is an appropriate indicator of the health crisis.
[27] explains further that those deaths ‘involved” COVID-19 means that anywhere in
the death certificate COVID-19 is mentioned, perhaps along with other health issues
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that may not be the cause of death. However, deaths ‘due to’ COVID-19 imply that
COVID-19 is the root cause of death—either the cause of death listed in the death
certificate or it was the one that brought about other issues that resulted in death. The
health crisis brought about by COVID-19 put pressure on governments to intervene,
which in turn, is said to pose a threat to the financial stability of countries.

Financial stability does not have a generally accepted useful definition. Most
authors defined financial instability in place of financial stability, while some other
authors defined it as financial system risk instead of maintaining the stability of the
financial system. A more general definition is that financial stability is a condition
such that there is a well-functioning mechanism for allocating, pricing, and managing
financial risks (credit and liquidity, etc.) that could contribute to economic perfor-
mance [28], 19]. An encompassing definition of financial stability is a definition that
could cover the functions of a financial system, which are to facilitate and improve
economic processes—to allocate risks, price and manage, and to enable the economy
to absorb and dispel internal and external shocks. Two concepts are important here.
These are “financial system” and “system risk”.

Three broad components make up the financial system. These are: (i) the financial
intermediaries that pool funds and risk and allocate the funds to competing users;
(ii) financial markets that directly coordinate investors and savers, for instance, in
the form of initial issuance and sale of equities and bonds directly to investors; (iii)
financial infrastructure, made up of owned and operated private and public institutions
like settlement systems for financial transactions, payments, clearance, regulatory,
supervision, monetary, and surveillance infrastructures among others. Public and
private individuals especially own and invest in financial institutions; take part in
financial markets; and either own or manage and operate in important components
of the financial infrastructure. The government borrows in financial markets, hedges
risks and operates via markets to carry out, especially monetary policy and ensure
monetary stability, and owns and runs settlement and payment systems. Therefore,
the financial system comprises the monetary system alongside its official agreements,
institutions and processes, and conventions of private financial activities [29].

Financial system risk, on the other hand, is the risk or likelihood that an event
could instigate a loss of confidence in the system or economic value and a resultant
rise in uncertainty concerning a large part of the financial system that is solemn
enough to quite likely have an adverse impact on the economy. Events that could
cause system risk can be unexpected and sudden such as the sudden outbreak of the
COVID-19 pandemic. Payment system disruption, asset values and credit flow are
among the adverse economic effects of systemic problems [29].

Based on the above, financial stability could be described as a condition whereby
the financial system is competent simultaneously carrying out its three key functions
satisfactorily. First, there is an efficient financial system well facilitates intertemporal
resource allocation between investors to savers as well as the general allocation of
economic resources. Second, the assessment of forward-looking financial risks is
relatively well managed. Third, the financial system is in good condition, such that
it can properly and comfortably absorb sudden shocks, surprises or uncertainties
[29], without these, there is financial instability. A financial system is in the scope of
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stability as long as it is efficient (rather than hindering) the economy’s performance,
and dispelling financial imbalances that emerge endogenously or due to a severe
adverse or unexpected event. As a result of COVID-19 and the associated health
crisis, countries could face financial stability due to higher credit and default risk
because of cash management and insolvency challenges to debt servicing associated
with the closure of businesses, lockdowns and fall in demand for goods and services
during and after the pandemic. Also, the rate of bank lending could reduce because of
adecline in private-sector consumption and investment. Most lending and investment
decisions were pending, while the cost of financing rose because of savings decay
or the lower availability of money due to COVID-19 and the health crisis.

There is empirical evidence. Some of the related studies include [1] which exam-
ined the effect of the economic and health crisis due to COVID-19 on its financial
stability using the autoregressive distributed lag (ARDL) technique. It was found
that the economic and health crisis due to COVID-19 had a spillover effect on the
financial stability of the United States. The effect of the spread of the COVID-19
pandemic on banking sector risk, lending growth, credit risk and financial sound-
ness indicators in the Euro area was examined by [30]. The study found that the
spread of COVID-19 had a negative and significant effect on the banking sector’s
financial distress, credit risk, profitability and solvency. A similar study conducted
by [31] examined the impact of the Covid-19 pandemic on global banking stability.
Financial stability was measured by default risk and asset risk. It was found that
the COVID-19 pandemic harmed global financial stability. Maria, Yudaruddin and
Yudaruddin (2022) examined the impact of COVID-19 on banking stability by differ-
entiating bank core capital size and ownership. 108 commercial banks in Indonesia
were used as a case study. The data covers the periods from the period March 2020
and March 2021. The fixed effects regression was employed to analyze the data.
The findings showed that COVID-19 had a negative and significant effect on bank
stability. Irrespective of the size and ownership of a bank’s core capital, the findings
revealed that no bank was immune for a year to the severe COVID-19 implications.
Nguyena, Nguyena, Nguyena, Nguyena, Chu and Nguyena [32] examined if cash
holding enhanced the financial stability of firms under the influence of the COVID-
19 pandemic. Quarterly data of 285 Vietnamese listed firms from quarter 1-2011 to
3-2020 was used for the study. It found that cash holding had a positive impact on
financial stability under the impact of the COVID-19 pandemic. It was also found
that cash holding was especially vital for firms that were more vulnerable to the
COVID-19 pandemic.

There are alot of studies on COVID-19, but studies on COVID-19, health crisis and
financial stability are lacking especially in developing countries. Given the increasing
rate of global uncertainties that mostly cause health crises and put financial sectors
under pressure, a study such as this is crucial. The financial stability of developing
countries is the most threatened compared to the developed countries because of
the weak financial system and low government revenue. Appropriate measures and
policies to put in place to hedge the financial sector and the system in case of a
pandemic or other global uncertainties will require empirical backup. Lessons learnt
on the COVID-19 pandemic and the health crisis and its impact on financial stability
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should be backed up with empirical evidence for more efficient measures for finan-
cial stability. These among other reasons justify the appropriateness and the timeli-
ness of this chapter. The chapter will have policy relevance to the managers of the
economy, particularly to the monetary policy authority in charge of financial stability
management.

5.3 Data and Research Methods

The data is daily frequency data for Nigeria drawn from the Nigerian Center for
Disease Control (NCDC), and the Central Bank of Nigeria (CBN) statistical bulletin
various issues. The period covered 23/03/2020 to 23/03/2022. Therefore, a total of
731 data observations are used for the analysis. The data points are considered enough
for analysis, covering the most crucial periods during the COVID-19 pandemic. The
start period marked when the first COVID-19-related death was recorded, while the
end period marked the period before the drastic fall in COVID-19-confirmed cases
and deaths. The COVID-19 pandemic is captured by the COVID-19 confirmed cases,
while the health crisis is measured by the number of COVID-19-related confirmed
deaths. Financial stability, on the other hand, is measured by banking system indi-
cators and macroeconomic indicators. The banking system indicators used for this
study are liquidity (measured by the liquidity ratio) and banks’ loan-to-deposit ratio.
The macroeconomic indicators, on the other hand, are government debt as a ratio of
GDP and banks’ credit to the economy. Other variables include economic growth
measured by GDP growth. The data for the COVID-19 confirmed cases and deaths
are sourced from the NCDC database, while the data for the rest of the variables
are sourced from the CBN statistical bulletin. The data for the COVID-19 confirmed
cases and deaths were sourced in daily frequency, while the rest of the variables were
in annual frequency but were converted to daily frequency data by the authors.

The Autoregressive Distributed Lag (ARDL) model is employed to analyze the
data. The dependent variable in the ARDL model is assumed to be a function of the
past values of itself and the current and past values of other explanatory variables.
The functional relationship is stated as

FINSTAB = f(CO19_CONF, CO19_DEATH, RGDPG) (5.1)

where FINSTAB stands for financial stability—to be measured by liquidity ratio,
banks loan to deposit ratio (banking system indicators); government debt as a ratio
of GDP and banks’ credit to the economy (macroeconomic indicators). CO19_CONF
is COVID-19 confirmed cases (indicator for COVID-19 pandemic), CO19_DEATH
is the number of recorded COVID-19 deaths (a proxy for health crisis), and RGDPG
is real GDP growth. We interact the CO19_CONF and CO19_DEATH to enable us
to determine the interaction effect that would explain the effect associated with high
confirmed COVID-19 cases with a high number of COVID-19 deaths, and the effect
if there are high confirmed COVID-19 cases but a low number of COVID-19 deaths.
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Equation (5.1) is presented in an ARDL model specification with the inclusion of
the interacted variable:

FINSTAB; = ag + ajInFINSTAB,_| + aplnCO19_CONF,_,
+ a3inCO19_DEAT H,_;
+ a4slnCO19_CONF,_1 xInCO19_DEATH,_;

P
+asRGDPG,_1 Y ¢xAInFINSTAB;_
k=1
14 V4
+ Y ¢jAlnCOI9cONF,_ + Y _ BjInCO19_DEAT Hy_y
=1 j=1
4 P
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The differenced terms in Eq. (2) are the short-run variables whereas the lagged
terms are the long-run process. RGDPG, RIR and the financial stability variables
except for banks’ credit to the economy are not logged because the variables are in
rate, while the rest of the variables in the model are logged. .1t is the error term,
and ai i = 1,2, 3,...,5), and o, @, B, ¢ and y are the long and short-run parameters
of the variables respectively. The optimal lag length is determined using the Akaike
information lag length selection method.

For the interaction term, if the COVID-19 coefficient is positive and the interaction
term coefficient is negative, then, it means that financial stability weakens as the
health crisis increases due to an increase in COVID-19 cases. On the contrary, if
the COVID-19 coefficient is negative and the interaction term is positive or if both
are positive, then it means a rise in the financial stability indicator as a result of an
increase in the health crisis due to an increase in COVID-19 cases.

A major advantage of the ARDL model is that it has a small sample property. It
provides unbiased estimates and t-values for the long and short run even for endoge-
nous regressors. The model can be applied even if the regressors are stationary at
I(0) or I(1) or a mix of I(0) and I(1). If cointegration is found among the variables,
then it implies that the variables adjust to equilibrium in the long run, captured by
an error correction model, specified as
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where ECM1t-1 is the error correction term. In estimating Eq. (3), the liquidity ratio is
used first as the dependent variable. After that, the liquidity ratio was substituted with
the bank’s loan-to-deposit ratio and the model was estimated again. After the estima-
tion using the bank’s loan-to-deposit ratio as the dependent variable, the government
debt as a ratio to GDP was used as the dependent variable. Thereafter, the govern-
ment debt as a ratio to GDP was replaced with banks’ credit to the economy and
used as the dependent variable. Therefore, four models were estimated using each
of the four proxies of financial stability as the dependent variable.

Once the order of the ARDL is known, the model can be estimated using the
Ordinary Least Square Technique (OLS). The OLS technique is the Best Linear and
Unbiased Estimator (BLUE). The estimation started with a test for the appropriate
lag order using the Akaike information criteria. Also, macroeconomic time series are
usually trended and, therefore, in most cases are non-stationary. Thus, Augmented
Dickey—Fuller (ADF) and Philips—Perron unit root tests were carried out to test the
stationarity of the variables. Thereafter, a test for the long-run relationship among
the variables was carried out using the Bounds test for cointegration to test the level
form relationship among the variables in the model.

5.4 Results and Discussion

5.4.1 Unit Root

Unit root test was conducted using the Augmented Dickey—Fuller and the Phillips—
Perron tests. Also, the cointegration of the variables was tested to determine the
level relationship using the Pesaran, Shin, and Smith (2001) bounds test. The results
are presented in Table 5.1. As shown in panel A, real GDP growth is stationary at
the level, while the rest of the variables are nonstationary at the level. The at-level
nonstationary variables were differenced once and tested at their 1st difference. After
the st difference, the variables became stationary. A similar result was found in the
Phillips-Perron test. Based on the test results, real GDP growth is stationary at order
0, 1(0), while the rest of the variables are stationary at order 1, I(1).

At the 5 per cent level, the F-value and the t-value are above the critical values
for both the 1(0) variable and the I(1) variables with significant p-values. Since the
test is significant, the null hypothesis of no level relationship is rejected for both
Panel B (a) and (b). Therefore, based on the bounds test, there is a level relationship
among the variables under study. The ARDL error correction estimates are reported
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in Table 5.2. Column (1) shows the result when the liquidity ratio is used to measure
financial stability—the dependent variable. Column (2) presents the result when the
liquidity ratio is changed to a bank loan-to-deposit ratio to measure financial stability.
In column (3), government debt as aratio to GDP was used to proxy financial stability,
while column (4) reports the result using banks’ credit to the economy as the proxy
for financial stability. Columns (1) and (2) capture financial stability in the banking
system. Columns (3) and (4), on the other hand, capture macroeconomic financial
stability.

The adjustment speed coefficient in the columns respectively is negative and
significant. For any disequilibrium, the liquidity ratio and the explanatory variables
adjust to equilibrium at an adjustment speed of 64.72% daily, while the bank loan-
to-deposit ratio and the explanatory variables adjust to equilibrium at a speed of
64.72% per day. Government debt as a ratio of GDP and the explanatory variable
adjusts to equilibrium at a daily speed of 64.72%, while credit to the economy and
the explanatory variables adjust at a speed of 64.89% per day.

In the long run, COVID-19 confirmed cases had a negative and significant impact
on liquidity rate and a positive and significant impact on banks loan to deposit ratio of
about 20.17% and 9.30% respectively in columns (1) and (2). The implication is that
COVID-19 is responsible for a significant reduction in liquidity rate, and a significant
increase in banks loan to deposit ratio. Also, in the short run, an increase in COVID-
19-confirmed cases results in a significant decrease in liquidity rate, and a significant
increase in banks loan to deposit ratio of about 14.51 and 2.67% in columns (1) and
(2). This means that COVID-19 cause a significant reduction in liquidity rate, and a
significant increase in banks loan to deposit ratio in the short run. In essence, both in
the long and short run, the COVID-19 pandemic significantly reduces the liquidity
rate and increases the bank’s loan-to-deposit ratio. A rise in COVID-19 cases leads
to weakening financial stability. Therefore, the COVID-19 pandemic is negatively
and significantly associated with the banking sector’s financial stability.

Both in the long and short run, the coefficient for the COVID-19 confirmed cases
is positive and significant in columns (3) and (4). This means that an increase in
COVID-19 confirmed cases leads to an increase in government debt as a ratio of
GDP and banks’ credit to the economy. This conforms with empirical reality; during
the peak of COVID-19, for example, (especially developing) countries with a high
rate of confirmed cases source more government loans than countries with a low
number of confirmed cases. The credit to the economy was increased in the highly
affected countries to ease off the effect of the pandemic on the economy. Therefore,
the pandemic significantly poses a threat to macroeconomic financial stability.

The coefficient for COVID-19 death is negative and significant in columns (1),
and positive and significant in columns (2), (3) and (4) both in the long and short
run. This implies that the COVID-19 death significantly reduces the liquidity ratio,
and increases the bank loan-to-deposit ratio, government debt as a ratio of GDP, and
the credit to the economy. The COVID-19 death limits financial transactions and
business activities, which decreases the purchasing power of people. The amount of
savings held or deposits was reduced, while government debt and the credit provision
to the economy increased. Thus, weakening the financial stability.
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In column (1) the COVID-19 coefficient is negative and the interaction term is
also negative. Meaning that the liquidity rate falls as the health crisis increases due
to COVID-19. In columns (2), (3) and (4) respectively, the COVID-19 coefficient
and the interaction term coefficient are both positive. The implication is that the
bank loan-to-deposit ratio, government loan to GDP, and the credit to the economy
increase as the health crisis increases due to increase in the COVID-19 cases.

An increase in real GDP led to an increase in liquidity ratio and credit to the
economy in columns (1) and (4), and a decrease in loan-to-deposit ratio and govern-
ment debt to GDP in columns (2) and (3) in the long and short run. This implies that
economic growth increases the liquidity ratio and credit to the economy and reduces
loan to deposit ratio and government debt to GDP which can bring about financial
stability in the long and short run.

5.5 Conclusion

The impact of the COVID-19 pandemic and health crisis on financial stability has
been examined empirically in this chapter using daily frequency data. The evidence
showed that the effect of the COVID-19 pandemic and the health crisis is significantly
felt in the short run and also in the long run. The COVID-19 pandemic and the
health crisis significantly weaken the financial stability in the banking sector and the
macroeconomy. Liquidity ratio, loan-to-deposit ratio, government debt-to-GDP ratio
and credit to the economy are particularly significantly affected by the COVID-19
pandemic and the health crisis. The COVID-19 pandemic and the health crisis limit
financial transactions and business activities, which decreases the purchasing power
of people. The liquidity and the amount of savings held or deposits were reduced,
while government debt and the credit provision to the economy increased. Therefore,
weakened the financial stability.

Reforms to make the financial sector more stable can be expected to hedge the
financial sector against pandemics and health crises in the future. There should be
a provision for larger government support for the players of the financial sector
including liquidity and other supports by the central bank, expansion of deposit insur-
ance coverage, protection schemes and guarantees, and capital injections. Capital
requirements should be more flexible and adjust financial stability management
policy measures and actions to mitigate the negative (weakening) impact of the
COVID-19 pandemic and the health crisis. Also, diversification of public revenue
sources could reduce government borrowing, especially during pandemics and health
crises.
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Chapter 6 ®)
The Impact of COVID-19 Pandemic e
on the Incidence of Poverty, Economic

Growth and Development: Evidence

from Ghana

Napoleon Kurantin and Bertha Z. Osei-Hwedie

6.1 Introduction

Despite the difficulty to present the exact economic impact of the COVID-19 coron-
avirus pandemic, it has resulted in adverse impacts on the global economy. According
to the [1], the emergence of COVID-19 sent shock waves through the world economy
with heightened concerns about the high levels of private and public sector debts.
As expected, the initial impacts of the pandemic were felt most directly by house-
holds and firms; thus, there was a sharp decline in household income and business
revenue. Taken as a whole and/or aggregately, such a decline had repercussions for
the macro economy through several integrated re-enforcing means and pipe channels
that connect the financial status of households, firms, financial institutions, and the
government at large. The financial status of households is connected to the wider
economy through the household-financial sector nexus and household-government
nexus. The ability of banks to issue new loans to creditworthy borrowers is reduced
when the financial health of households deteriorates, through a rise in loan defaults
and an increase in loan provisioning requirements [1]. Moreover, economic activity is
depressed when the financial status of banks deteriorates as banks supply households
with less credit and charge higher interest rates. Similarly, Governments’ reliance on
households as a source of tax revenue declines when incomes are low, unemployment
is high, and household incomes are under stressed [1].
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The corporate-financial sector nexus and corporate-government nexus equally,
exhibited stress and ill-health during the COVID-19 pandemic. The financial status
of the corporate sector affects banks and non-bank financial institutions directly
through insolvency and loan defaults. When there is stress on the financial sector,
bank’s ability to extend credit is reduced and instead, charge more for such services
[2]. The government-financial sector nexus is directly connected when banks are
exposed to government’s default risk if they hold government securities; deterioration
in government’s financial position negatively affects financial institutions balance
sheets, increasing borrowing costs and reducing the ability to supply credit.

On the other hand, banks are an important source of funding for the government
through the purchase of government bonds; when the financial sector is stressed,
funding costs increases, thus, making it difficult and expensive for governments
to refinance existing short-term debt and to finance new expenditure’s __ rollover
risk [2]. In developing economies, the interconnected risks of households, firms,
and the financial sector and that of government are worsened by exogenous vari-
ables within the global economy. The depression of local currencies due to the
worsening global economic situation relative to the COVID-19 pandemic, results in
more expensive and often unsustainable debt servicing. Furthermore, global shocks
such as the COVID-19 crisis often coincide with a decline in commodity prices
within the world economy resulting in the deterioration of government revenue
and henceforth, adversely impacting the government ability to counteract the crisis
through expansionary fiscal policy (higher government spending and/or tax reduc-
tion) [2]. As experienced in Ghana, the result is a decline in household incomes,
increase in poverty, increase in the rate of inequality and reduced growth of the
wider economy and real Gross Domestic Product. It was in the face of such debt
challenges that the government of Ghana, reached a staff-level agreement of Special
Drawing Rights (SDR) of 2.242 billion or 3 billion United States dollars as part of
economic policies and reforms to be supported by a three-year arrangement under
the Extended Credit Facility (ECF) by the International Monetary Fund (IMF) [3].
At the end of the IMF mission to evaluate Ghana’s economy as part of the processes
of securing the bailout, it was agreed that “the Ghanaian authorities have committed
to a wide-ranging economic reform programme, which builds on the government’s
Pos-COVID-19 Programme for Economic Growth (PC-PEG) and tackles the deep
challenges facing the country” [3]. The bedrock of the reforms is to ensure the
sustainability of public finances while protecting the vulnerable as a result of the
adverse impact of COVID-19. Therefore, the fiscal strategic programme depends
on frontloaded measures intended to increase domestic resource mobilization and
hence, streamline expenditure. Furthermore, the programme is intended to strengthen
already existing social safety nets, including a re-enforcement of existing targeted
cash-transfer programmes for vulnerable households and thus, improve the coverage
of and efficiency of social spending as part of the Post-COVID-19 economic recovery
policies [3].

The presented chapter involves six integrated sections and/or headings. Apart from
the abstract, section one of the chapter introduces the study and lays the foundation for
subsequent sections. Section two thus, brings forth, the relevant literature reviewed
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and the theoretical framework underpinning the chapter. This is followed by section
three which details the adopted research design and data requirements in meeting
the goal and objectives of the chapter. Section four, on the other hand, presents well-
integrated results and analysis of the chapter, and section five focuses on the noted
limitations of the chapter. The last part of the study, which is section six, provides
the conclusions and policy implications of the chapter.

6.2 Literature Review and Theoretical Framework

The World Health Organization (WHO) first announced a global health emergency
in January 2020 and on March 11, 2020, it declared the viral COVID-19 outbreak an
official pandemic which is the highest level of health emergence. This brought to the
fore, the highly interconnected nature of the global economy, and in consonance with
John Donne’s poem: “No Man is an Island” [4]. Since its inception, the global public
health and economic crisis affected about 90 trillion dollars of the global economy
[S].

The World Economic Outlook report in October 2021, presented a sober reflection
of the global economic growth that had fallen to an annualized rate of around -3.2%
in 2020, with a recovery of 5.9% progression for 2021 and 4.9% for the subsequent
year of 2022 respectively [6]. By the close of 2020, the total number of confirmed
COVID-19 cases had surpassed more than 40 million worldwide. Although many
countries were relatively unaffected during the first wave, the situation was different
as subsequently, they experienced dramatic increases in fatalities [7].

Apart from its impact on public health, COVID-19 has led to major economic
shock within world economies including that of Ghana. In accord with this, the United
Nations framework for the immediate socio-economic response to the COVID-19
crisis warned: “the COVID-19 pandemic is far more than a health issue as it is
affecting societies and economies at their core. Whilst the impact of the pandemic
will vary from country to country, it will most likely increase poverty and inequalities
at a global scale, making achievements of the Sustainable Development Goals even
more urgent” [8].

The African continent’s openness to international trade is thus, not immune from
the adverse effects of COVID-19. The internal effects are because of the rapid spread
of the virus in many African countries. They are associated with and linked to
morbidity and mortality which lead to a disruption of economic activities. It resulted
in a decline in domestic demand in tax revenue due to the loss to commodity prices
in the face of increased public expenditure to safeguard human health and support
economic activities relative to growth and development [9]. On the other hand, the
exogenous effects result from direct trade links between the continents of Europe,
Asia, and the Americans. Decrease in Foreign Direct Investment (FDI) and Official
Development Assistance, decline in remittances from African Diaspora, and illicit
financing flows and domestic financial market tightening have contributed to the
negative growth rates in African economies [7].
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After adjusting for the effects of gender, employment status, marital status, reli-
gion, level of education and occupation. Multivariable Analysis of Factors of the
impact of COVID-19, revealed that the location and region of residence was the
main factor associated with any impact of the virus sampled respondents [10]. Thus,
those from the Eastern part of the African continent (Adjusted Odds Ration [AOR]
with 95% Confidence Interval [CI] and 1.95 Z value: 1.42-2.69; Southern African
(AOR 1.46 M 95%, CI: 1.09 -1.1.96) and Central Africa (AOR 1.47,95% CI: 1.06—
2.03) had much higher odds of any adverse impact of COVID -19 than the West
African sub-region [10]. Furthermore, the study reported that older adults thus (>
49), were more likely to have closed down their respective businesses at the height
of the COVID-19 pandemic [10].

It’s reported that out of the over 30, 000 firms that closed at the height of the
COVID-19 pandemic, nearly half (15,179) are fully open; close to half (14,162) are
still closed suggesting more support is needed in helping such businesses to fully
recover and hence, economic growth and development [11].

As of January 2023, Ghana had recorded 171, 070 COVID-19 cases with 1456
Coronavirus deaths. The number of Coronavirus recovered cases stood at 932, 69.
The country administered a total of 21,400,939 vaccine doses [12].

There was a large drop in Ghana’s non-residential electricity consumption after the
lockdown as commercial activities froze up; compared to 2019, non-residential elec-
tricity consumption fell by 3.9% in April and 12.7% in May 2021. By contrast, there
was a notable increase in the rate of electricity consumption by residential consumers
[13]. Despite budget constraints, the Government of Ghana, in April 2020, announced
an electricity subsidy programme; providing free electricity for three months to life-
line consumers: those who consumed less than 50 kWh in the month of March.
Those who consumed more than the threshold of 50 kWh were presented with a 50%
reduction in their cost of electricity consumption under Ghana’s Coronavirus Alle-
viation and Revitalisation of Enterprises Support (CARES) Obaatanpa Programme.
Although the Government removed the 50% absorption of the cost of electricity, it
extended the programme for those with a threshold of 50 kWh [13].

In a study conducted in South Africa, it revealed that male farmers were in the
majority as opposed to female counterparts. The low rate of female participation
in agriculture was attributed to inequalities experienced by women within the sub-
Sahara Africa. Women in agriculture face difficulties with access to land, land rights,
inputs, credit facilities, and extension services [ 14]. COVID-19 lockdown and restric-
tions further exacerbated agricultural inputs limitations. These resulted in reduced
crop yields such as cereal maize and legumes that constitute staple foods in the
region.

Although governments as part of national policies to mitigate the adverse effects
of COVID-19 in their respective countries, containment measures including stay-at-
home and travel restrictions meant that farmers and traders were logistically chal-
lenged, leading to supply delays and post-harvest losses. Furthermore, the require-
ments for COVID-19 tests for long-distance truckers, for instance, resulted in a
shortage of food truck drivers and delays in the delivery services across international
borders in Eastern Africa (Rossi, 2020) in [15].
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Although African indigenous vegetables (AIVs) are a very important source of
food security and nutrition as well as the income of the poor farm households,
COVID-19 negatively, impacts the production and distribution of AIVs. Farmers
within this sub-sector recorded a 75% drop in production resulting from reduced
access to input, farm labour and output market. During the first phase of the pendemic,
farmers’ production and sales volumes declined by 39 and 65% [16].

Moreover, in the East African region, COVID-19 lockdown measures including
reduced access to markets resulted in the loss and reduction of employment oppor-
tunities and thus, adversely affecting those within the lower income bracket earning
opportunities and hence, reduced purchasing power. The concomitant effect was to
resort to negative coping strategies and widening of the poverty gap. The negative
effect and impact were equally felt within the non-farming labour-supporting sector
including transport operators, petty traders, market vendor and rural-based loan and
credit operator [15].

Ironically, recent data shows that agriculture continues to be the main source of
livelihoods for smallholder households in sub-Saharan Africa. The share of house-
holds involved in and/or moving into the agricultural sector has increased since
the start of the pandemic. Before the outbreak of the COVID-19 pandemic, 76% of
households were directly involved in the agricultural sector either as crop or livestock
farmers. However, this figure has increased to 84%. Similar observations have been
made in Malawi and Uganda, respectively. The former recorded 91% and the latter,
recorded 79% of households are involved in the agricultural sector as compared to
the pre-pandemic levels of 84 and 76% respectively [15].

The negative impact of COVID-19 on Ghana’s economy is felt in the country’s
agricultural sector which happens to be the backbone of the economy contributing
tremendously to its Gross Domestic Product (GDP) year on year. It employs over 60%
of the country’s population [17]. Sub-Saharan African countries including Ghana,
the majority of farmlands practice rainfed agriculture. Lockdown and restricting
people’s movement adversely affected the availability of farm inputs as well as other
farm-related services. For instance, farmers couldn’t access tractor service centers
and this adversely affected food production, resulting in reduced farm income and
thus, increased spatial inequalities within the agricultural sector. The poultry industry
suffered as a result of disruption in international shipping; feed ingredients mostly
imported weren’t available. There was an increase in prices of the few available
feed ingredients [18]. Gender inequality increased during the period under review
relative to COVID-19 and its impact on the agriculture sector. Patrilineal inheritance
in Ghana, limits women’s accessibility to land acquisition and therefore, being able to
expand farm acreage and production. COVID-19 negatively, affected women farmers
and traders as they were restricted from accessing farm implements and bringing their
farm produce to locked-down city centers [19].

It’s well noted that an estimated number of agribusiness employment fell from
51.111 at the height of the COVID-19 lockdown to 78.412 in the post-lockdown
period. Furthermore, reduced wages of workers within the agribusiness sector
increased from 175,255 to 267.211 in the post-lockdown period [20]. In addition, an
estimated 124,364 workers had their working hours reduced within the agribusiness.
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In a nutshell, more than 55.2% of the total workforce in the agribusiness and the agri-
cultural sector lost their respective employment. About 44.7% of the total workforce
across the agribusiness sector were laid off because of the COVID-19 lockdown.
This translated into an estimated 22,873 workers and a wage reduction for 63,167
workers [20].

The imposition of alockdown by the Government during the COVID-19 pandemic
led to labour migrant crisis for the first time in Ghana’s history. There was a reverse
migration from the southern part of the country to the northern part of the country. The
labour crisis affected fish processing activities, infrastructure development, manu-
facturing, construction activities adversely affected the country’s economic growth
and development [21].

By July 2020, over 400,000 businessmen and women had lost their businesses;
42,000 small traders, daily workers and wage-laborers lost their jobs [21]. The slow-
down in the manufacturing sector has led to a downward trend in Ghana’s economic
growth from 5.8 to 1.5%. The impact of the COVID-19 pandemic led to a wide gap
in the official fiscal deficit to 11.7% of GDP thus, driving up the public debt to 76%
of GDP; interest expenditure further increased to 44.6% of total revenue. Hence-
forth, at the end of the 2020 fiscal year, the government embarked on an urgent fiscal
consolidation agenda from 2021 onwards [22].

The Markov processes and in particular Markov chains have been applied to study
different phenomena in different disciplines and/or fields [23]. In the discipline of
economics, Hamilton developed the Markov process as a tool to study and analyse the
switches of observable variables between different regimes [24]. Therefore, memo-
ryless stochastic processes could be applied in such models in which the future is
thus, conditioned only on the current state of the system [20, 23]. Applied the model
for analyzing the switches of observables between different regimes and/or time
periods, between high and low levels of time series as the Markov switching model
allows for an analysis of how a non-stationary series transitions thus, drawing the
probability distribution of the switches between regimes. Nevertheless, the applied
method has been criticized on the grounds that few of the real-world growth rates are
non-stationary, it has relevant implications for the understanding of this phenomenon.
To overcome the perceived weakness of the Markov model, the application of the
Hidden Markov Model (HMM) and in addition, of the stayer model are refined
versions of the basic Markov model to enhance its robustness and application [20].

The applied Markov model thus, led to the conclusion that national policy to
address inequalities relating to the spread of unemployment should not only depend
on the efficiency of local initiatives but rather complemented with extended part-
nership. This should exceed the traditional forms and institutions of cooperation.
Rather, the partnership should include local, national institutions with ties to national
or regional administrative institutions, the private sector, civil society organizations
and/or chambers. To reduce regional inequalities, especially in the developing world,
it is the development of infrastructure that has a dominant role as increases demand
side of employment based on Keynesianism [25].

The application of the Markov model provided relevant information relating to
growth-path forecasts of the cycles of the American economy. Indeed, the model
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provided good predictions of the duration of cycles in the economy of the United
States of America [26]. As a statistical system modelling technique, the Hidden
Markov Chain allowed for the study and analysis from one state in this case,
confirmed cases, recovered, and active or death of COVID-19 pandemic in Morocco.
The application of the Hidden Markov Chain model enabled the forecast for a cumula-
tive number of cases that helped the Moroccan authorities to set up adequate protocols
for managing the post-confinement due to COVID-19 [27].

To achieve the goal of this chapter, a basic discrete Markov chain model is
presented; time and space are discrete. This construction demonstrates how to simu-
late a discrete-time Markov chain model in the study and analysis of the intent of the
chapter which is a focus on the ramifications of the Coronavirus disease (COVID-19)
pandemic on Ghana’s Gross Domestic Product (GDP) since its inception in 2019.

Let X», n =0, 1, 2 ... which is discrete-time stochastic process with a discrete
state with space S.

S = a discrete variable that is either finite or countably infinite; always assume
that S is either {1, ..., N} or {0, ..., N-1} relative to a finite case/state, and could
either be {0,1, ...} or {1, 2, ...} in the infinite case/state [28, 29].

To comprehend the process, it is valuable to know and understand the values of:

P{XOZiOaXIZilv ---:Xn:in} (61)
Note that for each » and finite sequence of states iy, ..., i, € S. Therefore, finite-

dimensional distribution enables the calculation of a path probability. Henceforth,
the axioms of probability could be applied [29, 30]:

PX() = io, X3 = i3 = PX() = i(), X18S, X28S, X3 = i3 (62)
=Z ZP{X0= io, X1 =j1, Xo = jo, X3 =13} (6.3)
jle§ J1le§

From Eq. 6.3, the rule of second equality holds when the related events are mutu-
ally exclusive [29]. Accordingly, the Markov chain to a degree, describes a sequence
of the probability of events of a given case/state resulting from the preceding event.
Thus, depending on the nature of the inquiry being undertaken, the stochastic model
could either be presented in a discrete-time model or as a continuous-time model
[31]. Consequently, for the purposes of this chapter, it is assumed that the Markov
Chain is a countable case/state space of a discrete-time model.

Similar to the modelling of the impact of COVID-19 on the economy of Kenya,
this chapter applies Markov Chain model, and henceforth, simplifies the socio-
economic statutes of the Ghanaian economy relative to the most relevant five
sectors that contributes to the processes of economic growth and development. These
noted sectors include agriculture, tourism, building and construction, infrastructure
development and manufacturing sectors, respectively [32]. Relatively, the applied
probability transition matrix, Py, is presented as:
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P11 P12 P13 P14 Pis

B P21 D22 P23 P24 P2s
Pcicj,t = P31 P32 P33 D34 D35 (6.4)

P41 P42 P43 Pas P4s

P51 P52 P53 Ps4 Pss

S1 52 S3 S4 SS

S1|P11 P12 P13 P14 P15
$21P21 P22 P23 P24 P25
S3|1P31 P32 P33 P34 P3s
S41P41 P42 P43 Pag P45
S5|1P5s1 P52 P53 Ps4  Pss

y o _
th_

where

S; = Poor

S> = Lower class
S3 = Middle class
S4 = Upper class
S5 = Wealthy class
Source: [33].

From the applied probability transition matrix, five simultaneous equations are

presented:

T = 7Ty P11 + 73 Po1 + 7 D3y + 7 Pay + 705 Psy (6.5)

Ty = T Pa1 + 70 Pao + 7o P23 + 73 Pog + T3 Pas (6.6)

73 = 71 P31 + 70 P3o + 7o P33 + 73 P34 + 73 D3s 6.7)
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Ty = Ty P4y + T Pap + 702 Paz + T Pag + 72 Pas (6.8)

75 = 71 P51 + 72 Psy + 7o P53 + 75 Psg + T3 Pss (6.9)

Source: [33].

The noted values of 7y, 1,, 73, 4, 75, are assumed to be proportional to GDP contri-
butions of these five economic variables/sectors at a given equilibrium in the long
run. This is intended to present relevant information on how COVID-19 has impact
Ghana’s processes of economic growth and development relative to the incidence of
poverty and inequality during the time period under review.

Empirical estimates of the effect of epidemics and thus, pandemics for instance,
on income inequality and the spread of poverty are investigated, calculated, and
analyzed via:

Giniy; = a + BEpiPan;. + Xi.;y + 8; + € + wi.

where

Gini; = Gini coefficient in country 7 in year .

BEpiPan;,; = an indicator for epidemics and/or pandemics in country i in year t -1.
X .1 = vector of control variables of income inequality in country i in year t -1.

8; = denotes country dummies

€, = represents the full set of time effects

Wi = error term for all omitted factors/variables

E (u;;) =0 foriand ¢t

Source: [34].

Related to the statistical model of the Gini coefficient is the Neoclassical economy
model of long-run equilibrium of income within the theory of convergence. As more
nations formulate and implement principles underpinning the free market system
of economic growth and development, in the long run, incomes will increase and
converge. Thus, with shocks like the COVID-19 pandemic, which results in a dise-
quilibrium, there are natural forces that will return the economy back to its equilib-
rium as humans are rational beings [9, 35]. The neoclassical theory of convergence
henceforth implies that in the very long term, the incidence of poverty as experienced
under COVID-19, will demise if not eliminated. Among others, the theory assumes
that people have full access to information; process information; are rational; people
are price takers; capital exhibits a diminishing return; intend to maximize profit and/
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or utility (satisfaction); and moreover, technology thus, exhibits constant returns to
scale [36-38].

6.3 Research Design and Data Requirements

This section of the chapter presents the research design involving the methodology,
method and/or data requirements in attaining the goal of the study. Research design
involves the overarching plan for connecting the research problem statement, concep-
tual framework to the achievable empirical research; it thus, provides the specific
direction for observed procedures in the research [39]. In a nutshell, research design
advance the type of analysis to be carried out in arriving at a conclusion. It therefore,
espouses what data is required, the methodology and methods to be applied in the
collection and analysis of the data in meeting and answering the research goal, ques-
tions and objectives [40]. Research is considered a careful and thus, a systematic
means of solving noted problems and therefore, gaining new knowledge [41]. In
addition, the discipline of research is said to be a systematic process of discovering
the advancement of human knowledge [42—44].

The chapter adopts and applies a quantitative research methodology/approach
with the Discrete-Time Marko Chain model as the main statistical technique or
method in the analysis of the COVID-19 pandemic on Ghana’s Gross Domestic
Product (GDP). Quantitative approach/methodology/strategy involves the collection
and analysis of statistical/numerical data in the description, explanation, prediction or
control of variables and phenomena of interest (Daniel, 2016). A cardinal philosophy
of quantitative methodology is the underlying belief that the world is relatively stable
and hence, could be measured as well as infer broad generalizations of sample data
[45].

Within the methodology of quantitative research, the chapter adopted and applied
Discrete-Time Marko Chain statistical technique in modelling the ramifications of
the Coronavirus disease (COVID-19) pandemic on Ghana’s Gross Domestic Product
(GDP). The discrete-time Marko chain (DTMC) involves the sequence of random
variables, known as a stochastic process. The value of the next variable, therefore,
depends on the value of the current variable and not variables in the past [46].

The required datasets are obtained from the Ghana Ministry of Finance (https://
mofep.gov.gh), Ghana Statistical Service (https://www.statsghana.gov.gh), Ghana
Ministry of Health (https://ghs.gov.gh), World Health Organization (https:/www.
who.int), the World development indicators from the World Bank (https://databank.
worldbank.org/source/world-development-indicators), and Statista (https://statistia.
com) respectively.

The chapter employed Excel Xlstat version 2023 via the application of the
Discreet-Time Make Chain model relative to the five variables/sectors and their
impact on the Ghanaian economy.


https://mofep.gov.gh
https://mofep.gov.gh
https://www.statsghana.gov.gh
https://ghs.gov.gh
https://www.who.int
https://www.who.int
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https://databank.worldbank.org/source/world-development-indicators
https://statistia.com
https://statistia.com
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6.4 Results and Analysis

The purpose of this section of the chapter is to present and analyze the data rela-
tive to an investigation of the impact of the COVID-19 pandemic on the incidence
of poverty, economic growth, and development. Specifically, the chapter investi-
gates the impact of the COVID-19 pandemic on the top five key sectors (agricul-
ture, tourism, building and construction, infrastructure, and manufacturing) of the
Ghanaian economy: research into the proportion of their contributions to GDP at a
steady state. The implications of the COVID-19 pandemic have had an adverse impact
on the incidence of poverty, in all economic sectors of Ghana as a case study of the
processes of economic growth and development. The economic sectors contribution
to GDP in Ghana is summarized and presented in Table 6.1.

Table 6.1 confirms the observation in other studies that agriculture continues to
play a major role in Ghana’s economy. It’s the most single employer in the country.
The share of households involved in and/or moving into the agricultural sector has
increased since the start of the pandemic. Before the outbreak of the COVID-19
pandemic, 76% of households were directly involved in the agricultural sector either
as crop or livestock farmers. However, this figure has increased to 84%. Similar obser-
vations have been made in Malawi and Uganda respectively. The former recorded
91% and the latter, recorded 79% of households are involved in the agricultural sector
as compared to the pre-pandemic levels of 84 and 76% respectively [15].

The weighted index per GDP contribution of each of the noted five sectors based
on the equation:

n
> 7; is presented in Table 6.2.
i=1
Henceforth, the vector of the economy under review is written and presented as a
vector:

Il = (w1, m, 73, M4, 75)

= (0.33, 0.01, 0.24, 0.24, 0.17)

Table 6.1 Economic sector variable proportion to GDP in Ghana

Economic sector

Percentage (%) contribution to GDP

Agriculture = X

22.1

Tourism = X» 6.2
Building and Construction = X3 15
Infrastructure Development = X4 15
Manufacturing = X5 10.7

Source Author’s construction, (2022)
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Table 6.2 Weight index per

GDP contribution Economic sector Weighted index
Agriculture = X; 0.33
Tourism = X 0.01
Building and Construction = X3 0.24
Infrastructure Development = X4 0.24
Manufacturing = X5 0.17

Source Author’s construction, (2022)

The model and analysis indicators that the proportion of tourism (X3) to GDP has
reduced remarkably as compared to the other sectors of the economy as a result of the
COVID-19 pandemic. Spatially, this is observed in Ghana’s major cities and, along
the country’s coastlines where ancient and historical forts are located. As the cities
serve as magnets for immigration from the hinterlands and overseas, the lockdown
reversed in-bond travel as airport and transport terminals were restricted. As the
number of tourists visiting the country dwindled, the number of restaurants and
associated workers drastically reduced. Similarly, the manufacturing sector suffered
as imports from overseas serving as inputs reduced due to distortion in global shipping
lines. The average Gini index for sub-Saharan Africa is one of the highest in the world.
However, economic reforms and high commodity prices before COVID-19 led to a
significant reduction in inequalities in education and health [47]. Between 1991 and
2011, the region recorded a Gini index in the range of 0.40 to 0.529 [48]. Due to
the pandemic, poverty level increased to 54.3% and living standards fell by 61.4%
respectively [8].

As noted in the preceding pages, by July 2020, over 400,000 businessmen and
women had lost their businesses; 42,000 small traders, daily workers and wage-
laborers lost their jobs [21]. Furthermore, the slowdown in the manufacturing sector
has led to a downward trend in Ghana’s economic growth from 5.8 to 1.5%. The
impact of the COVID-19 pandemic led to a wide gap in the official fiscal deficit to
11.7% of GDP thus, driving up the public debt to 76% of GDP; interest expenditure
further increased to 44.6% of total revenue. Henceforth, at the end of the 2020 fiscal
year, the government embarked on an urgent fiscal consolidation agenda from 2021
onwards [22].

6.5 Conclusions and Policy Implications

It is important to note that COVID-19 had an adverse effect on the Gross Domestic
Product of Ghana. It negatively affected all noted sectors of the economy and thus,
increased the incidence of poverty particularly, within the southern urban centers of
the country. Apart from a reduced growth rate in tourism including the arts and enter-
tainment, the manufacturing sector suffered a reduced contribution to the country’s
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GDP. As income levels fell among the general population, those in the urban centers
recorded a sharp decline in their respective incomes and as such, increased the levels
of poverty and inequality due to the COVID-19 pandemic. Policies including free
water supply and reduced rate of the price of electricity consumed by individual
households, instituted during the lockdown period mitigated against the adverse
effect of the COVID-19 pandemic. However, the economy as a whole suffered high
levels of debt due to reduced productivity as the government continued to pay workers
who had to stay home during the period of lockdown and labour restrictions across
the length and breadth of the country.

The research in this chapter has shown that there is a need for the government to
reduce its fiscal and monetary expansionary policies under the IMF programme in
order to reverse the slowdown in the economy. Notwithstanding the short-comings
of the theory of convergence, the intention is to put the economy back on a path
of sustained growth and development as espoused by the neoclassical economists.
Henceforth, in the long-run, it is hoped the economic policies and reforms to be
supported by the three-year arrangement under the Extended Credit Facility (ECF)
by the International Monetary Fund as part of the Post-COVID-19 recovery measures,
will reduce the incidence of poverty and income inequality.

6.6 Limitations of the Study

The novel coronavirus is noted to be part of a general series of infectious diseases
worldwide that includes i. Avian influenza ii. Ebola iii. Middle East respiratory
syndrome coronavirus and iv. Influenza A [34]. However, this chapter focused on
COVID-19 and its impact on the economy of Ghana especially, as it relates to the
incidence of poverty and inequality during the period under review. As such, there
are two basic limitations of the study that are noteworthy. The first is due to data
constraints [11]; obtaining data for testing the intensity of the relationship between
COVID-19 and its impact on the economy is very difficult. The data is spread in
many domains and the chapter therefore, had to collate such data with its many
different forms of measurement into one standard format to enable modelling and
thus, statistical analysis. The second most important constraint stems from the short—
time span to undertake such an investigation and analysis. The standard decade of
panel data sets wasn’t available henceforth, this could have affected the power and
intensity of generalizations as is expected of such a study.
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Chapter 7 ®)
Determining the Right Strategies oo
for Turkey to Avoid an Energy Crisis

During the Pandemic Process

Serhat Yiiksel, Hasan Dincer, Cagatay Caglayan, Dilan Kararoglu,
and Duygu Yavuz

7.1 Introduction

The COVID-19 pandemic is one of the crises with the most comprehensive health,
economic and social effects after the 2008 financial crisis [40]. In the last months of
2019, a new infectious respiratory disease emerged in the city of Wuhan, China. This
disease has been named as COVID-19 by the World Health Organization. The disease
spread rapidly in a short time and affected the whole world. Since there is no vaccine
or medicine for the disease, it has had serious consequences for all people [7]. People
have had to face many economic, social and psychological problems brought about
by this disease. States have taken various measures to stop the spread of the disease
in question. Comprehensive curfews, countries closing their borders to each other,
stopping many international and national flights, and quarantining infected patients
and people in contact with these patients are examples of restrictions frequently
applied by states [3]. The reasons such as the closing of the borders of the countries,
the fact that the tourist activities came to a standstill, and the fact that various sectors,
mostly the service sector, had to stop production, greatly aggravated the economic
bill of the COVID-19 pandemic.

The economic consequences of the pandemic can be summarized as follows. With
the pandemic, health systems and commercial activities of various sectors have come
to a standstill. The unemployment rate increased significantly with the inhibition
of economic activity [31]. As supply chains have come to the breaking point, price
increases have been experienced in various basic needs products. The financial sector
suffered as a result of the slowdown in global money circulation. These problems in
the financial sector had a serious negative impact on the real sector as well. With the
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restrictions of international and national flights, there was a contraction in the tourism
sector due to the COVID-19 measures [34]. The difficulties experienced by all sectors
within the scope of COVID-19 measures and the health concerns of individuals have
significantly increased global uncertainty. Unemployment and inflation increase and
problems in the supply chain caused households to lose income and have difficulties
in meeting their basic needs. States have implemented various financial support
packages to protect sectors and households from the negative economic effects caused
by the pandemic measures. This step increased the fragility of the national economies
by increasing public expenditures [9].

The measures taken by the states to prevent the spread of the pandemic caused
the country’s economies to decline by stopping commercial activities and produc-
tion. Thus, the effects of the pandemic on energy demand, energy supply and energy
prices can be mentioned. The COVID-19 pandemic has had a negative impact on
many industries, including agriculture, manufacturing, finance, education, health,
sports, tourism and food. Therefore, the energy industry was also directly affected by
the negativities experienced by other sectors [38]. The decline in economic activity
in many sectors because of the measures taken across the country also reduced
the global energy demand. The global decline in energy demand has done vital
damage to energy companies. For example, at least 19 companies went bankrupt in
the US during the COVID-19 pandemic [23]. In addition, while energy consump-
tion in industries decreased, the amount of energy used in households increased
[60]. However, in parallel with the falling energy demand in total, energy companies
reduced their energy production. Energy companies faced a serious energy demand
due to increasing economic activity with the removal of restrictions in parallel
with increasing vaccination efforts [44, 46, 49]. In a possible new pandemic, some
measures can be taken to avoid an energy crisis or to better manage the crisis that
will occur.

7.2 Some Measures to Manage Energy Crisis
in the Pandemic Period

This section includes some significant precautions with the following subtitles.

7.3 Incentives and Application of Free Market Conditions

The energy crisis has a serious negative impact on energy companies in countries.
Because, with increasing energy costs, energy companies need to react as quickly
as possible to excessive energy demand. But all energy companies must reflect the
increased costs on energy users’ bills. Otherwise, energy companies will not be able
to continue their activities by not being able to cover their costs. Parallel to this, some
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wrong measures taken by the states in order not to reflect the cost of the energy crisis
to the public may deepen the energy crisis even more. For example, governments
may tend to limit energy companies at the point of billing energy users to prevent
the increase in energy prices from being passed on to the public. Thus, they prevent
energy companies from reflecting the increased costs on users’ bills. Therefore,
energy companies that fail to reflect the price rise on their consumer bills may suffer
significant losses and must declare bankruptcy. Transforming energy companies into
public institutions to manage the energy crisis will have negative consequences both
in the short term and in the long term. Transforming energy companies into public
institutions will reduce possible private enterprise investments in the energy field in
the future. This situation will make countries more vulnerable to energy crises in
the future. Therefore, states should use their regulatory authority in accordance with
free market conditions. States should try to minimize the effects of the current crisis
in the short term by subsidizing the rising costs of energy companies with tax cuts,
credit supports and incentives [30]. With the new private enterprise investments to
be made in the energy field, it should be aimed to increase the competition in the
energy sector. New investments in various energy sources will increase competition
in the energy sector and will make countries more sheltered against energy crisis
in the long run. Therefore, each country must establish the right balance between
competition, regulation, and cooperation in energy markets [17].

7.4 Smart Meters and Flexible Billing

Smart meters are electronic measuring devices used by distribution companies to
exchange information bi-directionally with consumers and operate their electrical
systems. Smart meters are actively used by some distribution companies to provide
accurate billing data for at least some of their customers [5]. With smart meters,
distribution companies can easily access historical and instant data of customers
such as energy consumption and power quality [10, 43]. With the data received
from smart meters, the ideal levels of energy consumption used by consumers can
be determined according to the needs of the consumer. If the consumer consumes
more energy than he needs, the unit price of the supplied energy should be higher
than the normal price. Thus, the consumer will try to minimize the energy cost by
avoiding excessive energy consumption. In certain periods of the year, the increase
in general energy demand will increase or decrease at a more predictable rate. Thus,
the probability of an energy crisis based on demand—supply imbalance at the national
level will decrease.
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7.5 Nuclear Energy Investments

Nuclear energy is generally produced using the heat released by the splitting of
uranium atoms to obtain water vapor, and the resulting water vapor rotates the
turbines. Energy is obtained by the rotation of the turbines. Plutonium and thorium
can also be used instead of uranium [22, 53]. Nuclear energy has many advantages.
No matter what time of year it is, nuclear energy can be produced at the same level.
Nuclear energy is more cost-effective as a raw material than fossil fuels. Nuclear
power plants where accidents can happen, should be equipped with good safety
precautions. Using nuclear power, which emits very little carbon dioxide, could help
the world economy transition to a more sustainable form of energy. Since most of
today’s society is dependent on fossil fuels, nuclear energy is important in avoiding
the use of fossil fuels [14]. It is widely accepted that nuclear energy can be used to
reduce greenhouse gas emissions, as it releases much less carbon dioxide than other
forms of energy such as fossil fuels. Additionally, nuclear power has been associated
with job creation and economic expansion. New nuclear power plant construction is
hard without an energy policy that seeks to encourage long-term, capital-intensive
investments.

7.6 Investments in Energy Storage Techniques

The world population is increasing, the need for energy is also increasing and it is
increasing the price of traditional fuels. On the other hand, the world’s conventional
fuel reserves are finite and are decreasing over time because of increasing global
energy consumption. This jeopardizes the future balance between production and
consumption. The use of conventional fuels also causes a great increase in greenhouse
gas emissions, and due to these emissions, it has serious effects on the whole world,
such as global warming. As a result, alternative and renewable energy systems, such
as solar and wind-based systems, are seen as crucial for the future because of their
environmental friendliness and sustainable functioning [18].

In contrast, several alternative energy sources listed are heavily dependent on the
weather. As a result, the energy produced by these sources can be subject to large
periodic, daily, and even sudden imbalances. The amount of energy produced may not
be enough to meet the general demand. Energy storage devices are critical to ensure
that energy requirements are always met. In case the primary energy sources are
not available or insufficient, the extra energy produced from the alternative sources
mentioned above is stored in various energy storage devices. Research and evaluation
of energy storage systems for off-grid applications are particularly important [58].
For energy to be useful, it must be available when and where it is needed. The
term “storage” refers to the act of separating energy for later consumption [21,
26]. Different storage systems are available today, from capacitors/supercapacitors,
batteries, pumped hydro to compressed air and flywheels, as well as superconducting
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magnetic energy storage. There are several interesting candidates for energy storage,
including hydrogen, which is expected to lead to a new hydrogen economy [59]. The
development of storage techniques will be an important tool in preventing possible
energy crises in the future and minimizing their effects.

7.7 Making Short-Term Projections

Projection is a statistical and planning technique for predicting the future based on
past data. If we have regular historical data about a given variable and there are no
significant changes in the long run, the future can be reasonably predicted. Projections
are the name given to such estimates. Energy is a critical strategic issue for all
nations, developing and developed alike [37]. Political decisions are taken, economic
policies are determined according to the projections made about the macroeconomic
data of the countries, and all sectors continue their economic activities according
to these projections. Expectations about data such as predicted economic growth,
unemployment rate, and exchange rate are one of the basic elements in the formation
of policies for sectors. However, unexpected, and sudden economic crises affect the
consistency of long-term projections negatively. Therefore, instead of determining
long-term projections such as one year, especially for energy markets, it will be
useful to determine monthly shorter projections to obtain more consistent results. In
this way, extraordinary developments in the markets will be noticed in a shorter time
and actions will be taken in a shorter time.

Many evaluations of economic, energy, and environmental issues need a forecast
of future energy demand. For example, future energy investment decisions need an
understanding of how much energy will be used in the future [8]. Among energy
planners and politicians, efficient use of energy resources has become a must. The
focus has recently switched to energy forecasts, since climate circumstances are
heading for significant reversals [41, 50]. Many evaluations of economic, energy,
and environmental policy need projections of future energy demand. Many variables
influence future energy growth, but the most important are economic growth, popula-
tion expansion, energy pricing and fuel availability, efficiency-improving technology,
and the development of new renewable energy sources, environmental and emissions
rules and standards [45]. To achieve better results, forecasts must consider various
factors such as energy price shocks, economic recession, and structural changes [4].

7.8 Renewable Energy Investments

Due to the COVID-19 epidemic, which affected the whole world, the demand for
energy decreased. Due to this falling demand, there has been a decrease in energy
supply. Energy production has been curtailed. There was a contraction in the sectors.
After the discovery of the vaccine, the demand for energy increased excessively as the
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normalization processes were taken. Energy prices increased significantly as energy
supply could not meet energy demand. The reason why the energy production was
not enough was that the countries were in great economic difficulties. However, if
investments were made in renewable energy and production was made from renew-
able energy sources in terms of energy production, countries would not have had
problems in energy production during the epidemic period. This situation had a
positive effect on the economy of the countries. Because renewable energies are
inexhaustible energies. Renewable energy is energy produced in nature from self-
renewing sources. Renewable energies are energies that do not harm human health.
It is safe for humans as they do not emit carbon gas when burned. They are also envi-
ronmentally friendly energies. In this sense, investments in renewable energy need
to be increased. The implementation of renewable energy projects is of great impor-
tance. For this, it is necessary to determine the best sources of financing. Correct
financing decisions need to be made. Project financing is of great importance for
renewable energy projects. Government grants and subsidies play an important role
in financing the renewable energy project. In summary, the government needs to take
measures to increase renewable energy projects. Green investors need to be funded
with government support [13, 53]. The biggest disadvantage of renewable energy
sources is their cost. The installation costs of renewable energy sources and power
plants are very high. In this sense, the government should provide tax deductions to
renewable energy investors. On the other hand, credit support should be provided to
renewable energy investors. In parallel with these, it can be said that the use of green
bank loans is another way. Organizational support also mediates the development
of renewable energy projects. Countries that support renewable energy infrastruc-
ture are countries that are on the way to continuously develop their economies. This
provides great advantages for countries in the long run [12].

7.9 Ensuring High Efficiency in Energy Production

First, if it is necessary to define energy efficiency, it can be explained as the use of
energy without disrupting the quality of production. Energy efficiency provides a
significant reduction in carbon dioxide emissions [2]. Transition to a green economy
can be counted among the factors that increase energy efficiency. The green economy
is an economy that aims at sustainable development without harming the environ-
ment. It is possible to see the green economy as a great opportunity for countries.
So, what can be done to ensure high efficiency in energy production? First, it is
possible to say about the transition to renewable energy. Because renewable energy
sources also significantly affect carbon dioxide emissions. In other words, it reduces
carbon dioxide emissions. In addition, energy projects need to be increased. At the
same time, it is important to increase R&D investments. Investments in technology
should also be increased. Another important point is to increase the use of domestic
resources. The increase in the use of domestic resources reduces the foreign depen-
dency ratio and countries invest in their own economies by consuming the energy
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they produce. In this way, it can be said that the current account deficit of coun-
tries will also decrease. In this sense, countries should give priority to establishing
power plants working with renewable energy. The use of renewable energy can be
said to be a factor that also prevents climate change. Climate change is the change
of the world’s climate due to the increase in temperatures as carbon dioxide and
similar gases in the air accumulate in the atmosphere. Climate change is an element
that threatens the environment and living things. Therefore, as the use of renewable
energy increases, the efficiency of energy production increases. As the efficiency in
energy production increases, carbon gas emissions to the environment decrease, this
situation also prevents climate change [20, 42, 52]. As a result, it is possible to say
that efficiency in energy production will largely prevent the energy crisis from being
experienced again in a new epidemic.

7.10 An Evaluation for Turkey

In this study, an evaluation is conducted for Turkey with the aim of understanding
key issues to cope with the energy crisis in the pandemic period effectively. For this
purpose, seven different criteria are identified by making a comprehensive literature
evaluation. The details of these items are given in Table 7.1.

While evaluating these factors, DEMATEL methodology is taken into consider-
ation. This approach aims to find the significant items [25, 48]. In other words, it
is quite helpful to identify more critical factors among many different alternatives
[24, 28, 47]. This methodology is considered in the literature for various purposes
[1,6,11, 19].

In the process of the DEMATEL methodology, firstly, expert evaluations are
obtained. After that, these evaluations are converted into linguistic variables. In the
next process, a direct relation matrix is created by taking the average of these values.
In the following step, this matrix is normalized. Later, the defuzzification process is
applied to this matrix. In the next step, the total relation matrix is generated. While
making evaluations of the values in the total relation matrix, the sums of the rows and

Table 7.1 List of criteria

Factors References
Incentives and application of free market conditions [39, 51]
Smart meters and flexible billing [6, 61]
Nuclear energy investments [39, 54-55]
Investments on energy storage techniques [15, 62-63]
Making Short-Term projections [35, 36]
Renewable energy investments [16, 29, 33]
Ensuring high efficiency in energy production [27, 32]

Source Authors’ calculations
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Table 7.2 Weights of criteria

Factors Weights
Incentives and application of free market conditions | 0.1119
Smart meters and flexible billing 0.1132
Nuclear energy investments 0.1834
Investments on energy storage techniques 0.1460
Making Short-Term projections 0.1004
Renewable energy investments 0.1832
Ensuring high efficiency in energy production 0.1621

Source Authors’ calculations

columns are computed. These values are taken into consideration for the calculation
of the weights of the determinants.

The steps of DEMATEL have been implemented to these items. As a result, the
weights of them can be calculated. Table 7.2 gives information about the weights of
the criteria.

It is identified that nuclear energy investments play a crucial role in the effective
management of energy crisis in the pandemic period. Similarly, renewable energy
investments are also essential for this purpose. On the other side, ensuring high
efficiency in energy production has the third highest weight.

7.11 Conclusion

The measures taken by the states to prevent the spread of the pandemic caused the
country’s economies to decline by stopping commercial activities and production.
Thus, the effects of the pandemic on energy demand, energy supply and energy
prices can be mentioned. Therefore, the energy industry was also directly affected
by the negativities experienced by other sectors. The decline in economic activity
in many sectors because of the measures taken across the country also reduced
the global energy demand. The global decline in energy demand has done vital
damage to energy companies. Energy companies faced a serious energy demand
due to increasing economic activity with the removal of restrictions in parallel with
increasing vaccination efforts.

In this study, an evaluation is conducted for Turkey with the aim of understanding
key issues to cope with the energy crisis in the pandemic period effectively. For this
purpose, seven different criteria are identified by making a comprehensive literature
evaluation. While evaluating these factors, DEMATEL methodology is taken into
consideration. This approach aims to find the significant items. In other words, it
is quite helpful to identify more critical factors among many different alternatives.
The steps of DEMATEL have been implemented to these items. As a result, the
weights of them can be calculated. It is identified that nuclear energy investments
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play a crucial role in the effective management of energy crisis in pandemic period.
Similarly, renewable energy investments are also essential for this purpose. On the
other side, ensuring high efficiency in energy production has the third highest weight.

It would be appropriate for Turkey to focus on nuclear energy and renewable
energy investments to fight the energy crisis more successfully during the pandemic
period. As can be understood from these results, it is vital for Turkey to produce its
own energy. In this way, Turkey will not be dependent on other countries for energy.
Currently, Turkey imports most of its energy needs from abroad. This situation affects
Turkey’s current account balance very negatively. The constant current account deficit
makes the country’s economy quite fragile. The biggest reason for the current account
deficit is energy imports. Nuclear energy and renewable energy investments will also
contribute significantly to the solution of this problem.

It is understood that the most correct solution proposal for Turkey in an interna-
tional energy crisis is national energy policies. Therefore, nuclear energy investments
need to be increased urgently. In this context, it would be appropriate to carry out
joint projects with countries that have serious experience in nuclear energy, espe-
cially Russia, France and China. This situation will both help Turkey to produce its
own energy and contribute to the learning of nuclear energy technology. On the other
hand, it is very important to take necessary measures to increase renewable energy
investments in the country. In this context, necessary incentives should be given
to renewable energy investors by the government. Renewable energy investments
should become attractive thanks to some advantages such as tax reductions.
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Countries: Evidence from Vector
Autorfegressive (VAR) Model
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A. Eze Afamefuna, A. Mba Augustine, and R. Ukwueze Ezebuilo

8.1 Introduction

Africa and the entire world have witnessed tough times due to COVID-19 pandemic.
This pandemic has ravaged a lot of economies and killed millions of people, the world
over, leading to worldwide economic catastrophe. The GDP in Africa reduced by
2.1% in 2020 and it was projected that if adequate assistance was not provided,
about 39 million people in Africa especially women would fall into severe poverty
[3]. In 2020, the world experienced the most horrible economic downturn ever since
the Second World War [34] resulting in many businesses closing down in order to
restrain COVID-19 spread. This gave rise to a great fall (collapse) in human economic
activities and the first recession for the past 25 years in Africa [35], which also had
consequences for international trade.

One of the biggest health problems in recent times has emerged, the COVID-19
pandemic [31]. According to studies, it broke out in the Republic of China and within
afew months it spread across all world continents with millions of recorded infections
and deaths [14]. African continent surprisingly had a lesser infection and death rate
contrary to what was predicted. Among sub-Saharan African (SSA) countries, the
first country to record a positive test was Nigeria even though South Africa later
became the worst hit [27]. According to Lucero-Prisno et al. [20], the WHO found
SSA region is among the least worldwide in terms of ability and readiness to provide
urgent and demanding services to COVID-19 patients (Table 8.1).
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Table 8.1 Regional statistics
of COVID-19 in SSA by
April 30, 2021 Central Africa 1,60,873 2,774 142,817

Eastern Africa 6,02,893 11,279 465,438
Northern Africa 1,437,645 397,521 1,297,325
Southern Africa 2,013,589 62,731 1,948,234
Western Africa 458,271 6,467 428,391

African region Infections Deaths Recoveries

Source Africa Centre for Disease Control and Prevention COVID-
19 Daily Updates [1]

The emergence of COVID-19 in Africa became a drawback from the great expec-
tations of the region. The region had expected to gain a growth rate of 3.2% against
2.9% in 2019 and a giant stride to 3.5% in 2021 [30] were all cut short. Also, the
promised gain by the African Continental Free Trade Area (AfCFTA) it joined in
2019 with the intention to improve trade up to 25% were all lost [29].

Analysis of lockdown as a COVID-19 mitigation and containment measure indi-
cated that reducing public movement, closing schools and places of work and staying
athome were effective in reducing COVID-19 spread rate. The impact of this measure
on African countries where the majority belong to the informal sector—about 77%
of all employments (excluding those in agriculture) were not able to work from their
homes [17], which implies either losing their jobs and means of livelihood or risking
COVID-19 infection by going out to work. It was reported that African countries
that have stricter lockdown measures experienced more contractions in economic
activities. Many children already lost many months of schooling/learning. There
were also noticeable interference/hindrances in regular vital health care services
including malaria treatment, other vaccinations and child and maternal health care
services due to such severe restrictions. These likely gave rise to more severe health
disasters, especially among children whose nutritional needs were jeopardized and
all progress made in developing human capital in recent times was also lost (https://
en.unesco.org/covid19/educationresponse).

The COVID-19 pandemic interrupted the workings of the healthcare system
worldwide causing some minor ailments to degenerate and become a secondary
health challenge worldwide. This affected the demand and supply of healthcare facil-
ities as the available facilities were mobilized for the rapid response to COVID-19
management, thus upsetting services to outpatients—family planning and contracep-
tion, HIV therapy, mental health care and immunization services in many counties
[33].

The pandemic also affected some places where a great percentage of women
are engaged in employment, like hotels and restaurants, leading to complete loss of
earnings or reduced wage earnings for those who are self-employed. It was estimated
that about 103 million people who are working full-time, out of which about 54%
are women, lost their employment during the pandemic globally. This resulted in
malnutrition in children and generally poor health conditions in households. Our
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study is therefore poised to investigate the nexus among the COVID-19 pandemic,
employment differential and government health expenditure in SSA.

8.2 Literature Review

As already known, the COVID-19 epidemic engulfed the world in a public health
emergency in December 2019. The highly contagious virus began in China’s Wuhan
city, according to Du Toit [12] and Johnson and Roberto [19], and quickly spread all
over the world, and subsequently reached Africa in February 2020 [2, 12, 19]. The
pandemic, which has been dubbed the “biggest global disaster since World War II”
([16]: 2), has produced enormous economic and health consequences for countries,
leaving governments rushing to respond [19].

When a person comes in close contact with an infected person increases the rate
of infection or transmission of the virus [28]. Following HINT1 (2009), polio (2014),
Ebola in West Africa (2014), Zika (2016), and Ebola in the Democratic Republic of
the Congo (2019), the WHO declared the COVID-19 pandemic to be the sixth global
public health emergency on January 30, 2020. This is an indication that the connection
between human health and disease is not a recent idea or problem, but that of COVID-
19 appears to have led to just as much or even worse human suffering globally than
other transmissible diseases. In addition to its catastrophic consequences on human
life, the COVID-19 Pandemic has the capacity to significantly overturn nations’
economies [7]. As an illustration, Fernandes [13] claims that given the immense
economic risk, the disease involves and the economic channels via which global
economic activity is controlled, the disease’s prevalence has created an imminent
world economic recession.

Specifically, the COVID-19 epidemic presents two problems: a healthcare crisis
and a global economic collapse. The Pandemic has had a significant impact on health
care. Based on Johns Hopkins Hospital (2020)’s report, as of July 17,2020, 14 million
people had tested positive for the COVID-19 pandemic. By November 17,2020, there
were 54 million documented cases of diseases including 1.3 million deaths [32]. The
enormous number of infections quickly overloaded health institutions in Italy, Spain,
China, and the United Kingdom [19], forcing hospital staff and resources to their
breaking points. While these numbers seem harrowing, it is necessary to note that
the COVID-19 pandemic is a rapidly evolving pandemic, so they could get worse
over time.

The outbreak of COVID-19 has had significant economic repercussions as well.
Governments all over the world quickly enacted policies of lockdowns, preventing
people from leaving their homes, restricting mass gatherings, closing schools and
businesses, and grounding public transportation systems in an effort to slow the
virus’s spread [10, 14, 19]. This was done in response to the virus’s ease and speed
of transmission. On the other side, restrictions on people’s freedom of movement
and lockdowns have generally had two negative effects: slowed economic growth
and, consequently, high unemployment [25]. Due to businesses filing for bankruptcy
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because of sluggish economic activity, millions of individuals were displaced and lost
their jobs or were receiving reduced pay [19]. For example, the ILO [16] estimates
that the COVID-19 virus has harmed 2.7 billion workers, resulting in decreased pay.
Out of this total, lockdown regimes have had a disproportionately negative impact
on 1.6 billion workers in the unorganised sector [16].

The Pandemic (COVID-19) has had less impact on the SSA region’s health than
it has on nations in the Global North. Public health professionals and virologists are
baffled by the fact that in SSA, fewer people than expected have contracted the virus
or passed away due to the COVID-19 outbreak than other nations in the Global North
[22]. As an example, according to Chitungo et al. [8], while 10 million persons in
America and 3 million in Europe were infected as of August 9, 2020, Africa had 1
million cases. By November 24, 2020, there were six times as many diseases and
fatalities in the US as there were in Africa, despite the latter’s population of about
320 million compared to Africa’s over 1 billion. In America, 12 million people had
contracted COVID-19 in November 2020, which led to 255,000 fatalities [33], as
opposed to 2 million infections and 50,000 fatalities in Africa [33]. COVID-19 has,
therefore, not had as much of an impact on health in SSA.

COVID-19, on the other hand, has had significant economic consequences.
Africa’s economic growth rates are expected to drop to between —2 and —5% in
2020, compared to a 2.4% average growth rate in 2019. Job losses are an unavoid-
able consequence of negative growth rates. Nearly 20 million people were expected
to lose their jobs as a result of the sharp decline in growth rates of African economies
[4]. For areason, the adoption of severe lockdown regimes and the resulting business
closures has disproportionately impacted Africans, being predominantly character-
ized by a sizable informal economy. Over 86% of employees in Africa reportedly
have jobs in the informal sector [17]. As street vendors, day labourers and domestic
workers who “live on the edge,” and people engaged in the informal sector, frequently
face the threat of starvation if their employment is interrupted for even a day ([10]:
254). Lockdowns and social separation orders have significant effects on Africa’s
informal sector employees’ lives and livelihoods [30].

If lockdowns were adopted in SSA, many ‘“household earners would be forced
to choose between the virus and putting food on the table” ([30]: 14). To make
matters even worse, about 90% of African women labor in the informal economy
[30]. Women-headed households are particularly vulnerable in this situation, with
possible consequences for children. Therefore, a lockdown regime will only create
a disproportionately larger number of poor and vulnerable Africans suffering more.

While the pandemic’s economic effects have been particularly severe in sub-
Saharan Africa (SSA), SSA governments’ monetary and fiscal measures have been
less comprehensive than those in the Global North in terms of coverage. The region
has the lowest COVID-1919-related stimulus investment compared to other regions,
despite evidence of the magnitude of the pandemic’s economic and social reper-
cussions [26]. While developed capitalist countries have spent an average of 8% of
their GDP on stimulus packages, the region (SSA) has spent only 0.8 percent of its
GDP [9]. Additionally, low-income and SSA countries received just 0.06% out of
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the $10.6 trillion spent on fiscal and monetary measures to tackle the COVID-19
epidemic by September 3 2020 [15].

The ILO and other international organisations have pushed for the creation of
safety nets and new social protection programmes or the expansion of current social
protection programmes to include individuals who had previously been left out as a
key policy option to cushion the harsh economic effects of the COVID-19 Pandemic.
As aresult, governments devised various social protection programmes and stimulus
packages, mainly social assistance programmes to help cushion enterprises, indi-
viduals, and homes against the economic hardships posed by the epidemic while
enforcing draconian lockdown regimes.

Social security benefits and cash transfers, for Chowdhury and Sundaram [9], are
the most common types of social assistance programs that have been implemented.
While the Irish government approved a cash payment of €350 per week for the
Unemployment Payment programme, the US government approved a $2 trillion
stimulus package for individuals and businesses to cushion the biting effects of
the COVID-19 Pandemic [19]. In general, social assistance programmes as non-
contributory social protection programmes have been crucial in assisting people in
the Global North to deal with the financial effects of the COVID-19 pandemic.

All the examples from the Global North showcase the fact that nations with
strong and efficient social protection systems and safety nets before the crisis are
better equipped to respond to the effects of COVID-19, either by expanding social
protection coverage or increasing the size of benefits [18]. On the contrary, countries
with poor social protection systems are less likely to react swiftly and successfully
to a pandemic. The majority of Africans must rely on their families and other non-
state networks and participants during shock and disaster because these are unusual
in Africa [11]. Government investment in social programmes (COVID-19 related
crises) in Africa is quite low, which is a reflection of the fragmented and narrowly
focused nature of the continent’s social security system.

According to [21], the COVID-19 outbreak is a reminder for African nations to
(re)invest in their social safety nets and health systems in order to assist prevent or
lessen crises and shocks. The argument that there aren’t enough resources to respond
to calls for bigger social protection programs is no longer valid. African governments
must not put up with severe suffering and hunger as a result of their inadequate
response to the epidemic, given the size of the COVID-19 pandemic’s economic
impact in SSA. COVID-19’s human and social costs are far too high to be reversed.
Although many have argued that expanding special protection programmes in SSA
is unaffordable, various simulations and models have shown that expanding social
protection coverage, even in low-income countries, is possible if there is political
will and commitment to look into alternative funding options, including preventing
illicit money flows and corruption or reallocating public expenditure, among others.

In order to determine the one-year direct medical cost of COVID-19 in Turkey,
Oksuz et al. [24] examined the healthcare resource usage (HCRU) and costs of
hospitalised COVID-19 patients. A retrospective cohort research (n = 1056) was
done at an Istanbul tertiary hospital between March and July 2020. COVID-19 is
predicted to cost PPP$ 2.1 billion in direct medical costs each year. The COVID-19
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pandemic’s direct medical expenses made up 2.0% of government health spending
and 0.8% of Turkey’s GDP.

The study by Henry et al. [5] across the selected Sub-Saharan African countries
found that life expectancy, domestic private health expenditure, and health expendi-
ture are among the top opportunities for improving public health in SSA countries.
The study used the panel data estimation technique and the World Bank Indicators
(WBI) from 2000 to 2019. The findings also revealed that considerable improve-
ments in health care in most SSA nations are largely funded by external aid and
domestic private investment.

A well-resourced public healthcare infrastructure, according to Nyakubaya [23], is
essential for lowering mortality and disease burden, retaining advancements made in
other health programmes including HIV/AIDS and tuberculosis (TB) and enhancing
global health security. The Ebola virus, which struck Africa in 2014-2016, put the
continent’s healthcare infrastructure to the test. Prior to the outbreak of Ebola, public
health organisations in Guinea, Liberia, and Sierra Leone lacked enough physical
facilities and resources. Three years later, during the COVID-19 epidemic, public
healthcare infrastructure shortages still remain in SSA. Controlling a highly conta-
gious viral disease like COVID-19 demands critical care and laboratory capabilities,
as well as readily accessible medical supplies and healthcare personnel. The SSA
still has a deficient public health infrastructure, which slows down efforts to control
the COVID-19 outbreak. Reliable and sustainable health funding enables long-term
planning, enabling healthcare systems to develop and provide the public with better
and more timely responses.

From the empirical evidence above, no study has been done on the nexus between
COVID-190VID-19 pandemic, employment differentials and health spending in
SSA, thus the motivation of this study.

8.3 Methodology

8.3.1 Data Source

We sourced our data from the World Development Indicators WDI [36], and this is the
latest version of the data so far. The data comprises quarterly data for 40 countries in
the Sub-Sahara African region. The data were transformed from annual to quarterly
series in order to increase the sample size of the study. Variables in the model include;
COVID-19 pandemic which is proxied by the number of inflicted persons, out-
of-pocket expenditure on health (proxy for health expenditure), employment, and
productivity. While other variables were sourced from World Banks’ WDI [36] data
set, COVID-19 pandemic data was generated from Worldometer’s COVID-19 data
set (2022). The variable definitions and their sources are shown in Table 8.2 given
below.
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Table 8.2 Definition of variables
Variables Definition Source
covid-19 Number of infected persons Worldometer’s COVID-19 data [37]
emp Number of employed persons WDI [36]

oophexp Out-of-pocket expenditure on health WDI [36]
(proxy for health expenditure)

produ Productivity variable WDI [36]

Source Author’s compilation

8.3.2 Model Specification

We used the panel vector autoregressive (PVAR) model and the panel VAR-impulse
response function (PVAR-IRF) to accurately represent the goal of this paper. The

model is expressed in its functional form as follows.
covid19 = f(emp, oophexp, produ)
The model is further specified mathematically as follows:

covidl9; = By + Biemp, + Broophexp, + Bzprodu,

The model is further specified econometrically as:
covid19, = By + Biemp, + Broophexp, 4+ Bzprodu, + u;

where

covid19 = Number of infected persons

emp = Number of employed persons

oophexp = Out-of-pocket expenditure on health
produ = productivity level

Birs = parameter estimates

u; = innovations/shocks

8.1)

8.2)

(8.3)

Representing the above equation in a general panel VAR model form yields the

specification seen in Eq. 8.4 given below.

Yir = Wi + BYyi—1 + &

8.4)
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where y;; = (ADj;, AY;), i is a 3 x 1 country specific term. B is a 3 x 3
coefficient matrix of the independent variables, while ¢;; is a3 x 1 error term. The
subscripts, i and ¢, denote the country and time of the year, respectively.

The study also computed the panel VAR impulse response functions and the
panel forecast variance error decompositions from an estimated panel VAR (PVAR)
model in order to support the panel VAR model’s findings. The essence of this is
to measure how much shock and/or effect that is being transmitted to one variable,
say, employment (emp), health expenditure (oophexp), and productivity (produ) by
covid-19 pandemic (covid19) in SSA economies.

8.4 Results and Discussion

8.4.1 The Variables Descriptive Statistics

Descriptive statistics was applied to inspect the nature of, and data characteristics
of model variables. Hence, the variables’ mean, standard deviation, minimum and
maximum values of the data are examined. This is, therefore, presented in Table 8.3
given here under.

Table 8.3 reveals that all the model variables exhibited sufficient variations with
respect to their mean, standard deviation, minimum, and maximum values. They
show that the overall observation of the data (N) is 320 (i.e., from 2020Q1-2021Q4
for each of the 40 Sub-Saharan Africa (SSA) economies). For between-group panels,
its observation (n) is 40, which matches exactly with the number of sampled SSA

Table 8.3 Results of the variables’ descriptive statistics

Variable Mean Std. Dev. Min Max Observations
covid19 overall 105,200.5 401,498.2 275 3,458,286 N =320
between 354,575.5 373 2,260,917 n =40
within 195,539.8 —1,092,169 1,302,570 T=38
emp overall 60.07313 12.70868 36.69 82.73 N =320
between 12.80167 38.405 81.575 n =40
within 1.106323 57.36312 62.78313 T=28
oophexp overall 35.37089 19.1856 2.993242 77.2248 N =320
between 19.33215 3.154122 76.91296 n =40
within 1.598898 27.99931 42.74248 T=28
produ overall 2368.512 2981.762 261.2453 16,213.48 N =320
between 2969.244 267.6274 13,488.95 n =40
within 517.646 —356.0175 5093.042 T=38

Source Author’s computation from available data using STATA 13
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Table 8.4 Panel unit root test results

Variables | Inverse Inverse Inverse logit | Modified inv. | p-values | Order of
chi-squared |normalZ |L* chi-squared integration
P Pm

covid19 121.7530 —4.9203 | —4.4590 3.3009 0.0018 1(0)

emp 121.7530 —4.9203 | —4.4590 3.3009 0.0000 1(0)

oophexp | 121.7530 —4.9203 | —4.4590 3.3009 0.0000 1(0)

produ 121.7530 —4.9203 | —4.4590 3.3009 0.0000 1(0)

Source Author’s computation from available data using STATA 13

economies in the study. For within-panel group, its observation (T) is 8, which
corresponds with the time period (2020Q1-2021Q4) in each sampled SSA country.
The mean score of covid19 cases is about 105,200.5 people, employment differential
(emp) in SSA has a mean of about 60.07313 billion, that of out-of-pocket expenditure
on health (oophexp) is about USD 35.37089 billion, while that of productivity (produ)
is about USD 2368.512 billion.

In an effort to confirm the stationarity of the variables chosen for the model, the
panel unit root test was also examined. The Augmented Dickey—Fuller (ADF) unit
root test based Fisher-type panel unit-root test was used. Thus, the results of the panel
unit root test can be seen as presented in Table 8.4.

The panel unit root test based on Fisher ADF strongly rejects the null hypoth-
esis that all panels have unit roots, as shown by the results in Table 8.4. In all the
variables under consideration, the inverse logit Lx test and the inverse normal Z test
are perfectly complementary in this regard. In addition to the aforementioned, the
modified inverse ——x? Pm test and the inverse —%> P test both agree. Once more,
given the 5% threshold of significance, the p-values for all the variables (covid19,
emp, oophexp, and produ) show that they are all integrated of order zero, or 1(0).

8.4.2 Presentation of the Panel Vector Autoregressive
(PVAR) Model

The study adopted the Panel Vector Autoregressive (PVAR) model based on the
Generalized Method of Moments (GMM) estimation technique to examine the nexus
that exists among covid19, employment differential (emp), and health expenditure
measured by out of pocket expenditure on health (oophexp), while controlling for
productivity (produ) in SSA economies. The panel VAR model’s summary results
are displayed in Table 8.5.

This study investigated the nexus among the COVID-19 pandemic, employment
differential and government health expenditure in SSA. In line with this, the study
relied on each of the equations for COVID-19 pandemic, employment differential,
health expenditure, and that of productivity for the interpretation of the results with
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Table 8.5 Summary results of the panel VAR model

N. O. Ambrose et al.

Variables Coef Std. Err z P>zl
covidl9

covid19 0.8800614 0.3610935 2.44 0.015
L1.

emp —0.6312212 0.152737 —4.13 0.000
L1.

oophexp —0.5712123 0.2195059 —2.60 0.004
L1.

produ —0.8413143 0.3253340 —2.59 0.007
L1.

emp

covid19 —0.5042391 0.1340755 —3.76 0.000
L1.

emp 0.8800614 0.0892304 9.86 0.000
L1.

oophexp 0.6341621 0.1948457 3.25 0.000
L1.

produ 0.2012099 0.0901059 2.23 0.028
L1.

oophexp

covid19 0.4202275 0.1660721 2.53 0.009
LI1.

emp 0.2916298 0.1046537 2.79 0.003
L1.

oophexp 0.8800614 0.2847376 3.09 0.002
L1.

produ 0.3012033 0.1001278 3.01 0.002
L1.

produ

covid19 —0.2720265 0.1015064 —2.68 0.004
L1.

emp 0.9063152 0.1316141 6.89 0.000
L1.

oophexp 0.5314384 0.0954469 5.57 0.000
LI1.

produ 0.8800614 0.2266418 3.88 0.000
L1.

Source Authors
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regard to ascertaining the nexus among COVID-19 pandemic, employment differ-
ential, health expenditure, and that of productivity as a control variable in SSA. This
requires studying the single association between the covid-19 epidemic (covid19)
and the study objective’s relevant variables in each of the panel equations.

As a result, the analysis and interpretations of the variables of interest in the
PVAR model for the study objective show that in Table 8.5, the COVID-19 pandemic
(covid19) equation shows that the past uncontrolled influence of the COVID-19
pandemic (covid-19 L1.) in SSA countries has a positive significant effect on the
current COVID-19 pandemic (covid19). The implication of this finding is that an
unchecked increase in COVID-19 pandemic cases (covid-19 LL1) in SSA economies
would, on average, result in an increase in current COVID-19 pandemic cases (covid-
19) of roughly 0.8800614 million. Therefore, there is a positive, significant associa-
tion between the current covid-19 pandemic (covid-19) and the previously unchecked
influence of the covid-19 pandemic (covid-19 L1.) in SSA nations.

Table 8.5 also suggests that in SSA countries, given the employment differen-
tial (emp) equation, covid-19 pandemic (covid-19) lag one (covid-19 L1) exerts
a negative significant influence and/or effect on employment (emp) in SSA coun-
tries. The implication of this result is that with rising cases of covid-19 pandemic
(covid-19), employment gap (emp) would widen and/or worsen in SSA countries
on average by about 50.42391%. Hence, anytime covid-19 pandemic (covid-19)
cases rise by a percentage, engagement of the people in productive and meaningful
employment (emp) would fall significantly in SSA economies, due to the fact that
people would be sick and as such, would be unable to make themselves available for
work. This is also true as SSA countries have no reliable internet facilities, steady
electricity supply, and other supporting mechanisms to work from home, especially
for the services sector. Again, SSA economies are majorly primary and intermediate
producers that rely heavily on primary production that requires individual employees
to be physical at the workplace and not to work from home. Therefore, given the
lockdown policy, social distancing, and other COVID-19 pandemic protocols that
require people to work from home, rising cases of COVID-19 pandemic would defi-
nitely have a deleterious effect on employment in SSA economies. Therefore, there
is an inverse significant correlation between the number of new cases of the covid-19
pandemic (covid-19 L1) in SSA countries and the level of employment at the time
(emp).

With respect to health expenditure proxied by out-of-pocket expenditure on health
(oophexp) equation, the results suggest that covid-19 pandemic (covid-19) lag one
(covid-19 L1) exerts positive significant influence and/or effect on health expenditure
measured by out-of-pocket expenditure on health (oophexp) in SSA countries. The
implication of this finding is that an increase in the number of cases of the covid-19
pandemic (covid19) would result in about USD0.4202275 billion increase in out-of-
pocket health spending in SSA countries. Hence, the more covid-19 pandemic cases
are increasing, the more out-of-pocket expenditure on health (oophexp) rises as well.
This research reveals a significant positive relationship between the current level of
out-of-pocket health spending (oophexp) in SSA countries and the rising incidence
of the covid-19 pandemic (covid-19 L1).
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R S Kl it Mot
Test Real Imaginary
0.8800614 0 0.8800614
0.8549579 0 0.8549579
0.8123850 0 0.8123850
0.2137801 0 0.2137801

All the eigenvalues lie inside the unit circle
pVAR satisfies stability condition
Source Author’s computation from available data using STATA 13

Controlling for productivity, the study resorts to the productivity equation to find
that covid-19 pandemic (covid-19) lag one (covid-19 L1) maintains an inverse signif-
icant effect and/or influence on productivity (produ) in SSA countries. This study has
the implication that an increase in the number of covid-19 cases will result in about
USDO0.2720265 billion decline in productivity (produ) in SSA countries. Therefore,
the higher the rising cases of covid-19 pandemic, the less productive (produ) SSA
economies would become. This finding again suggests that rising cases of covid-19
pandemic (covid-19 L1.) have a negative significant connection with the current level
of productivity (produ) in SSA countries.

8.4.2.1 Panel VAR Stability Test

According to Table 8.6’s panel VAR stability test findings, all of the eigenvalues are
less than one and as a result, all of them fall inside the unit circle. In line with this
finding, the panel VAR satisfies the stability condition. Again, this stability condition
is clearly presented in Fig. 8.1.

All of the Eigenvalues’ roots are shown to be inside the unit circle in Fig. 8.1.
As aresult, it may be inferred that the panel VAR process is stationary and that the
panel VAR stability test passes the stability criteria. This makes both the tabular and
graphic representations to be in consonance with each other, thus showing that the
panel VAR model adopted for the study passed the Eigenvalue stability test.

8.4.2.2 Panel VAR Impulse Response Function

The response of the COVID-19 pandemic to employment in SSA nations was exam-
ined using the orthogonalized panel VAR impulse response function (oirf). This can
be seen as presented in Fig. 8.2.

Figure 8.2 demonstrates how the covid-19 pandemic (covid-19) responds to
employment (emp) producing impulse by emitting large slow negative impacts from
the first period up to the tenth period, at which point it decays. In other words, a one
standard innovation in covid-19 pandemic (covid-19) produces significant negative
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Roots of the companion matrix
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Fig. 8.1 Graph showing the panel VAR stability condition. Source Author’s computation from
available data using STATA 13
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Fig. 8.2 Panel VAR impulse response function of employment and response of Covid-19 pandemic
in SSA. Source Author’s computation from available data using STATA 13
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shocks on employment (emp) as the findings revealed. These effects are within the
95% confidence interval as shown by the results. The implication here is that with
the high rising cases of covid-19 pandemic (covid-19), employment (emp) would be
significantly affected in the next quarter. The impact of shocks of a higher number
of rising cases of covid-19 pandemic (covid19) today on future employment (emp)
does not decay to O fast, rather, it worsens the real conditions of employment in SSA
countries. This suggests that, over time, there is no indication that the effects of a
shock on employment (emp) today will eventually decay to zero during the research
period.

Figure 8.3 reveals that the covid-19 pandemic (covid19) reacts by generating
large gradual positive effects at the initial period up to the tenth period when it
decays as health expenditure as measured by out-of-pocket expenditure on health
(oophexp) provides impulse. In other words, one standard innovation in covid-19
pandemic (covid19) produces significant positive shocks on out-of-pocket expendi-
ture on health (oophexp) as indicated by the results. These effects are also within the
95% confidence interval as shown. The consequence is that out-of-pocket spending on
health (oophexp) would be significantly and favourably impacted on the upcoming
quarter due to the highly growing instances of the covid-19 pandemic (covid19).
The impact of shocks from the rising number of cases of the COVID-19 pandemic
(covid19) today on future out-of-pocket health spending (oophexp) does not quickly
decay to zero; rather, it worsens the level of oophexp conditions in SSA nations.
This suggests that, over time, there is no indication that the effects of a shock on
out-of-pocket health spending (oophexp) will eventually decay to zero during the
research period.

Alook at Fig. 8.4 reveals that when productivity (produ) produces impulse, covid-
19 pandemic (covid19) responds by emitting significant gradual negative effects at the
initial period up to the tenth period where it decays. Hence, one standard innovation
in covid-19 pandemic (covid19) produces significant negative shocks on productivity
(produ) as shown in the analysis. These effects are also within the 95% confidence
interval. The implication here is that with the high rising cases of covid-19 pandemic
(covid19), productivity (produ) would be significantly and negatively influenced in
the next quarter. The impact of shocks of a higher number of rising cases of covid-19
pandemic (covid19) today on future productivity (produ) does not decay to O fast,
rather, it reduces the productivity levels in SSA countries. This therefore suggests
that, as time passes, the effects of a shock on productivity today do not show any
sign of decay to 0 within the study period.

8.4.2.3 Panel VAR Forecast-Error Variance Decomposition

Since the study is poised to investigate the nexus among covid-19 pandemic, employ-
ment differential, and government health expenditure in SSA; it concentrates only
on interpreting the response of covid-19 (covid19) variable and its forecast horizon
in the panel VAR forecast-error variance decomposition table shown in Table 8.7
presented below.
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Fig. 8.3 Panel VAR impulse response function of health expenditure and response of Covid-19
pandemic in SSA. Source Author’s computation from available data using STATA 13

How much of a shock and/or effect is being communicated to one variable, such
as employment (emp), health expenditure (oophexp), and productivity (produ), by
the covid-19 pandemic (covid19) in SSA economies are shown in Table 8.6, which
presents the panel prediction error variance decomposition table results. The results
show that 0%, 0.2373412%, 0.7263432%, 0.1413213%, and 0.2233453% of the
variance in the forecast error of covid-19 pandemic (covid19) seems to be explained
by a unit orthogonal shock in employment (emp) in the first, second, third, fourth
and fifth horizons, respectively. However, a unit orthogonal shock in employment
(emp) of SSA economies appears to be able to explain 0.3133399%, 0.4093387%,
0.5073283%, 0.6031933% and 0.6963318% of the variance in the forecast error of
the covid-19 pandemic (covid19) from the sixth up to the tenth horizon.

In a similar vein, the results also indicated that 0%, 0.7472357%, 0.2293483%,
0.4433641%, and 0.7013249% of the variance in the forecast error of covid-19
pandemic (covid19) seems to be explained by a unit orthogonal shock in health expen-
diture (oophexp) in the first, second, third, fourth and fifth horizons, respectively.
But, from the 6th up to the 10th horizon, 0.9883546%, 0.1293836%, 0.1603534 %,
0.1903437% and 0.2193739% of the variance in the forecast error of covid-19
pandemic (covid19) seems to be explained by a unit orthogonal shock in health
expenditure (oophexp) of SSA countries.

Again, it was shown by the results that about 0%, 0.4589934%, 0.1403138%),
0.2723936%, and 0.4306332% of the variance in the forecast error of covid-19
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Fig. 8.4 Panel VAR impulse response function of productivity and response of Covid-19 pandemic
in SSA. Source Author’s computation from available data using STATA 13

Table 8.7 Summary results of the panel VAR forecast-error variance decomposition

Response variable and forecast horizon | Impulse variable

covid19 emp oophexp produ
covidl9
0 0 0 0 0
1 1 0 0 0
2 0.8505152 |0.2373412 |0.7472357 |0.4589934
3 0.8505151 |0.7263432 |0.2293483 |0.1403138
4 0.8406150 |0.1413213 |0.4433641 |0.2723936
5 0.8305123 |0.2233453 |0.7013249 |0.4306332
6 0.8215244 |0.3133399 |0.9883546 |0.6063435
7 0.8201211 |0.4093387 |0.1293836 |0.7923735
8 0.8103290 |0.5073283 |0.1603534 |0.9803239
9 0.8101331 |0.6031933 |0.1903437 |0.1173927
10 0.8004125 |0.6963318 |0.2193739 |0.1359362

Source Author’s computation from available data using STATA 13
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pandemic (covid19) seems to be explained by a unit orthogonal shock in the produc-
tivity (produ) level of SSA countries in the first, second, third, fourth and fifth horizons
respectively. However, from the 6th up to the 10th horizon, 0.6063435, 0.7923735,
0.9803239,0.1173927 and 0.1359362% of the variance in the forecast error of covid-
19 pandemic (covid19) seems to be explained by a unit orthogonal shock in the
productivity (produ) level of SSA countries.

8.5 Conclusion and Policy Recommendations

The study investigated the nexus among covid-19 pandemic, employment differential
and government health expenditure in SSA using the panel vector autoregressive
(PVAR) model and panel VAR—impulse response function (PVAR-IRF), and high-
frequency time series data obtained from 40 SSA countries from 2020Q1 to 2021Q4.
The panel VAR model’s empirical results showed that an unchecked increase in
COVID-19 pandemic cases in SSA economies would, on average, result in about
0.8800614 million significant increases in the number of current cases of COVID-19
pandemic; additionally, with rising cases of COVID-19 pandemic, the employment
gap would, on average, widen and/or worsen in SSA countries by about 50.42391%;
and finally, an increase in cases of COVID-19 pandemic.

Again, from the panel VAR—impulse response function, the empirical evidence
revealed that when employment produces impulse, covid-19 pandemic responds by
emitting significant gradual negative effects at the initial period up to the tenth period
where it decays, when health expenditure measured by out-of-pocket expenditure
on health produces impulse, covid-19 pandemic responds by emitting significant
gradual positive effects at the initial period up to the tenth period where it decays, and
that when productivity produces impulse, covid-19 pandemic responds by emitting
significant gradual negative effects at the initial period up to the tenth period where
it decays. The study recommends however from its empirical findings that:

1. Sub-Sahara African governments need to look out for and explore their pecu-
liarities in the containment of the spread of covid-19, since the study found
that covid-19 exerts a negative significant influence and/or effect on employ-
ment in SSA countries, given the fact that SSA economies are the primary and
intermediate producers, and this does not encourage working from home.

2. Since it was found that rising cases of covid-19 pandemic has a positive signif-
icant link with the current level of out-of-pocket expenditure on health, Sub-
Saharan Africans need to also look inward towards exploring their abundant
natural resources, potentials, and experts in African medicine towards the manu-
facturing/production of covid-19 vaccine and its total cure. This would allow SSA
countries to save some foreign exchanges spent on COVID-19 vaccines, generate
more income for the sub-region, and fast-track sustained economic growth and
development which Africa craves for.
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Governments in SSA should as a matter of urgency explore other policy options
other than the lockdown policy, since the study revealed that rising cases of
covid-19 pandemic have negative significant connection with the current level of
productivity in the sub-region. Lockdown policy is not the best option for SSA
since the sub-region is majorly dependent on agriculture and as such, are primary
and intermediate producers, which may not require locking down the economy
due to poverty and hunger.

Sub-Saharan governments should as a matter of urgency, encourage the employ-
ment of both human (through youth employment specifically) and material
resources in the sub-region. Government should encourage a more conducive
and favourable business climate in the sub-region through increased infrastruc-
tural provision, enhancing the capacities and skills of micro, small, and medium
enterprises, and support/encouragement of informal sector businesses. These
would definitely increase productivity levels, and fast-track sustainable economic
growth and development the sub-region is yearning for.
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Chapter 9 ®)
Impact of Foreign Trade and COVID-19 i

Pandemic on Sri Lankan and Indian
Economy: A Comparative Study

Susobhan Maiti and Tanushree Gupta

9.1 Introduction

The Indian economy was impacted particularly hard by COVID-19 and the shutdown
was imposed as a precautionary measure. Prior to the pandemic, trade results had not
been encouraging and were actually declining relative to the earlier time periods [14].
The onset of COVID-19 was having the same depressing effect on the Sri Lankan
economy. Since its independence, Sri Lanka has kept close diplomatic and economic
connections to China. During the recent decade, Sri Lanka and China have made great
strides in their bilateral economic ties. As a result, China’s economic downturn due to
COVID-19 may have serious consequences for Sri Lanka [4]. Interruption of interna-
tional trade is one way in which many countries have been impacted by COVID-19.
Since trade is vital to Sri Lanka’s small open economy, exports and imports together
accounted for 53% of GDP last year. Consequently, supply chain disruptions and
a worldwide decline in demand for Sri Lankan exports had an immediate impact.
Furthermore, Sri Lanka’s imports have exceeded exports over time, worsening the
country’s trade balance. Exports cover roughly half of the country’s imports, while
the rest must be funded by foreign remittances and profits from tourism, both of
which have been adversely impacted by the spread of COVID-19 [3].

The COVID-19 pandemic has devastated lives, the global economy, and interna-
tional trade. The epidemic may hurt international trade. The COVID-19 epidemic
has disrupted global trade, affecting both supply and demand. The pandemic has
slowed international commerce projects worldwide as states focus on the issue [11].
COVID-19 is expected to reduce global logistics gross profit by 6.1%. At worst, 2020
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will see a 7.5% drop in global freight forwarding [36] affecting the economy’s reac-
tion to these shocks of uncertainty, which, when slow growth causes a recession, has
a negative impact on employment, debt levels, and investment [22]. The worldwide
economy has been profoundly affected by the COVID-19 outbreak over the past two
years [40]. Cross-border restrictions, port closures, and other logistical issues hurt
international trade, which contributed to the worldwide demand drop that caused
this severe depression [17]. But earlier predictions of a double-digit contraction in
global trade proved to be excessively pessimistic, as global trade had already begun
to rebound by the second half of 2020. It is inevitable that the unprecedented public
health crisis caused by the current global pandemic of COVID-19 will have far-
reaching, negative effects on the global economy, the environment, and international
economic and trade cooperation.

This epidemic has had a significant impact on the economy, particularly on major
income-generating sectors like agriculture, tourism, the garment and textile indus-
tries, and small and medium-sized businesses. Sri Lanka’s overall tea export earnings
were USD 347.3 million in 2019, down from USD 270.1 million in the first three
months of 2020 [34]. Tourism in Sri Lanka and India has been severely impacted
by the COVID-19 pandemic, with record low numbers of foreign visitors. Airlines,
hotels, travel agencies, tourist stores, etc. have all begun laying off temporary and
casual workers, have halted compensation increases, and in some cases have even
begun lowering salaries by varying percentages depending on the employee’s salary
level. Moreover, Sri Lanka’s economy became increasingly vulnerable to exoge-
nous shocks like the COVID-19 outbreak because of the twin deficits phenomena,
which exacerbated the country’s reliance on foreign debt. Government spending in
Sri Lanka rose throughout the pandemic period alongside global spending trends,
while tax cuts implemented just before the epidemic reduced tax receipts by signifi-
cant amounts, increasing fiscal deficits and their associated current account deficits
[7].

South Asia is one of the world’s least economically linked areas despite its close-
ness to China and India and the existence of bilateral and multilateral free trade
agreements (FTAs). Intra-regional trade in South Asia is only 5% of the region’s
worldwide trade, significantly below its potential due to protectionist policies, high
logistics costs, a lack of political will, and a broader trust gap. When compared to East
Asia and the Pacific, where intra-regional trade accounts for about 50% of total trade,
and Sub-Saharan Africa, where intra-regional trade has improved over the years to
22% thanks to the steps taken by governments to create transparent mechanisms for
trade facilitation [12, 16]. The present research is based on two countries that are
Sri Lanka and India considering time series analysis. Sri Lanka confronts its biggest
economic disaster. The lowest labour force participation rate is in India in 2022, with
slowed GDP.
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9.2 Background Underpinning

9.2.1 COVID-19 Pandemic and Sri Lanka

International trade disruptions are one way that COVID-19 has had an impact on
several nations. Due to its small size and open economy, Sri Lanka depends on
commerce; in 2018, exports and imports made up 53% of the country’s GDP. As a
result, the disruptions to the supply chain and the decline in demand for Sri Lanka’s
goods and services globally harmed exports in the short term [42]. India is Sri Lanka’s
top export market, followed by the EU and US, which each receive 33 and 25% of its
exports. India and China contributed 21 and 20% of Sri Lanka’s total imports in 2017,
respectively [32]. The highly potent export markets and goods of Sri Lanka have not
improved the issue [31]. The economic performance has had an influence on Sri
Lanka’s export revenues as well as the country’s export capability. Additionally, Sri
Lanka’s imports have steadily outpaced its exports over time, resulting in a worsening
trade deficit; exports only cover roughly half of imports, leaving the other half to be
paid by foreign remittances and tourism revenues, both of which have been badly
impacted by COVID-19 [42].

The apparel and textile industry, which contributes significantly to national
exports, is one of the most negatively impacted industries in Sri Lanka [30] as a
result of the drop in demand in its key markets, the US and EU, as well as disruptions
in the supply of raw materials and production as a result of the island-wide lock-
down, which has since been lifted [42]. Buyers were cancelling contracts, refusing
to accept shipments, and unilaterally extending the payment terms, in addition to
the supply and production interruptions, which had a negative impact on businesses
cash flow and their capacity to pay suppliers and employees, particularly SMEs.
While some employees in the garment sector have seen compensation reductions
as a result of the loss of incentives, bonuses, attendance payments, and overtime
[19], others have lost their positions in the sector. Competitor nations like Vietnam
and Cambodia continued to operate while Sri Lankan plants were shut down, which
harmed the sector because new orders were made with them [42]. The pandemic also
had a significant influence on the export of goods like tea, coconut, rubber, spices,
and food and beverages. In comparison to last year, total exports decreased by 26%
in the first half of 2020 [42].

9.2.2 COVID-19 Pandemic and India

After the Great Depression of the 1930s, the COVID-19 epidemic has likely dealt
the world economy its biggest hit. India was forced to implement the lockdown
policy because of its dense population and poor access to medical care. India is not
an exception to the global economic downturn [35]. The COVID-19 epidemic and
China’s manufacturing slowdown have had a $348 million trade impact on India,
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making it one of the 15 most severely impacted economies. Chemicals, with a trade
impact of $129 million for India, followed by textiles and apparel, $64 million, the
automotive industry, $34 million, electrical machinery, $13 million, leather items,
$27 million in metals and metal products, and wood goods and furniture, $15 million
[38]. The impact on India’s exports was anticipated to be $348 million, or roughly
0.1% of the country’s total goods exports in FY19. The sector of chemicals was
expected to have been most negatively impacted, accounting for 36.8% of the overall
loss in exports, followed by textile and clothing at 18.4% and automotive at 9.8%

[5].

9.2.3 Why Compare India and Sri Lanka?

There are distinct economic difficulties in Sri Lanka and India from one. While Sri
Lanka has been on the decline, India is in a much better position to address global
concerns. According to the World Bank, Sri Lanka was a model for developing
market economies and experienced an average growth of 6.2% between 2010 and
2016 before declining to 3.1% during the following three years. The World Bank
now expects the economy to expand by 2.4% this year, down from 3.5% in 2021. But
it has stated that the future is rather uncertain. India, on the other hand, has made a
strong recovery from its economic recession and is expected to develop the quickest
among big economies. India’s growth is forecast by the International Monetary Fund
to be 8.2% in 2023. The World Bank anticipates 8% growth. The Reserve Bank of
India revised its earlier estimate of 7.8% economic growth downward to 7.2% [38].
According to the most recent figures, Sri Lanka’s inflation reached a record high
in April and has now reached record levels six times in a row. The cost of imported
goods is increasing in India. The inflation rate is considerably lower than in Sri
Lanka, nevertheless. Additionally, according to the finance ministry, Sri Lanka only
has $25 million in usable foreign reserves at the moment, and its overall debt is $51
billion. Although the foreign reserve has decreased in India over the previous several
months as well, it is still far bigger than in Sri Lanka. In the six months leading up
to March 2022, the foreign exchange reserve decreased by $ 28.05 billion. Despite
import limits on non-essential items, the global bank reports that the trade deficit
widened in 2020 as a higher import bill offset a rise in export revenues. Currently,
Sri Lanka has a fiscal deficit. India’s budget deficit is lower than Sri Lanka’s [39].

9.3 Literature Review

Foreign trade is very important for the development of any country and when
the country is in the group of middle-income countries then foreign trade plays
an important role. There are positive effects of export performance on economic
growth, including increased specialisation and spill over effects of the export sector’s
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growth, higher capacity utilisation, the externality effect of exports in the diffusion of
modern technology across other sectors and industries, and the multiplier effects of
economies of scale, industrialisation, and import of capital goods [10]. Development
economists have taken a keen interest in the correlation between export growth and
GDP expansion in recent years [26, 41].

Being in the same low-income bracket, Sri Lanka and India can both benefit
greatly from exports. A 2001 study reveals that low-income nations are making
strong efforts to diversify their domestic economy and open doors to global trade
and foreign investments, but that they remain less competitive internationally due
to persistent political unrest and a history of inward-oriented policies [41]. A high
export growth rate has several immediate benefits that boost economic growth [22].
A country can increase imports when exports rise. These imports include capital
items, which are crucial to economic progress [26]. The country can buy items from
overseas at lower costs by taking advantage of the international division of labour
[8, 13, 21]. Competitive pressures also increase export product quality and prevent
inefficient export industries from forming [8].

At present, it is widely accepted that India’s rising exports are principally respon-
sible for the country’s impressive economic development. The rise of India’s export
sector and the country’s increased access to advanced technologies are major contrib-
utors to the country’s economic prosperity [29]. Exports imply access to a global
market and allow for increasing output, trade promotes efficient resource allocation,
and trade helps economic growth by creating long-run advantages [27]. The implica-
tions of these findings for policy aimed at promoting economic growth in the future
are significant.

The import and economic growth around the world from 1962 to 2011 were
studied by [37]. To test for the existence of a direct long-run link, an indirect long-
run relationship, and an impulse, response function between export and import and
economic growth, import variables play a central role in the examination of economic
growth output co-integration analysis. The data did support a long-term connection
between the factors studied. Long-term economic growth was positively related to
imports, as shown. Further, imports significantly and negatively correlated with GDP
growth, suggesting that they dampened GDP expansion in the long run. It was also
observed by researchers that a shock on imports positively affected GDP growth, but
that a shock on imports due to an erroneous term had no discernible impact on GDP
growth. As a result of increased competition from imports, domestic manufacturers
will be compelled to develop new technologies and improve operational efficiencies
which means imports contribute to economic expansion. Those countries still in the
process of economic growth greatly benefit from the import of capital goods because
of their reliance on foreign capital [24, 43].



144 S. Maiti and T. Gupta

9.4 Objectives

The initial goal in this chapter is to measure exports, imports, and GDP growth
in two countries. Side by side to determine the relationship between trade-related
factors, economic growth, unemployment, and net foreign direct investment. Second,
to determine the unidirectional or bidirectional causality of export, import, unem-
ployment rate, net foreign direct investment, and proxy of economic growth in the
two nations.

9.5 Methodology and Data Source

9.5.1 Data and Variables

In the present study, five variables are used, i.e., export of goods and services (X),
import of goods and services (M), Real Gross Domestic Product (GDP) used as
the proxy for economic growth, Unemployment rate (UNE) and Net Foreign Direct
Investment (NFDI) have been used. The study is based on time-series data from
1991 to 2022 for two countries, i.e., India and Sri Lanka, collected from World
Development Indicators (WDI) published by the World Bank.

9.5.2 Methodology

To understand the linkage between variables, two methods have been used which are
as under:

1. Karl Pearson’s correlation coefficient and
2. Granger Causality Test

The Pearson product-moment correlation coefficient, generally denoted by r is a
measure of the correlation, i.e., linear dependence between two variables X and Y.
The formula for r is

_ Y (X —X)(Y; - Y)
r= — —
\/Z?zl (Xi — X) \/ZL] Y, —Y)

where n is the sample size.

A common practice prior to handling time series data and for performing a co-
integration test is to determine the stationarity of the series or its degree of integration,
I(d). For this Augmented-Dickey—Fuller (ADF) Unit Root Test [6] has been used. It
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is essential to keep in mind that these tests presuppose the absence of any structural
breaks [12].

The present study uses the ADF unit root test to examine the stationarity of the
data series. It consists of running a regression of the first difference of the series
against the series lagged once, a constant and a time trend. This can be expressed as
follows:

p
AY, =ap+ ot +orY 1 + ZajAY,,j + &
=1

The test for a unit root is performed on the coefficient of Yt-1 in the regression
in this ADF process. If the coefficient deviates considerably from zero, the hypoth-
esis that Yt has a unit root is rejected. Stationarity is implied by rejecting the null
hypothesis [6]

Hp: ap = 01i.e., Y is a non-stationary series.

H;: ap <0i.e., Y, is a stationary series.

The null hypothesis, HO, is accepted and the series is considered nonstationary or
not integrated of order zero, I, if the estimated value of the ADF statistic is greater
than McKinnon’s critical values [9]. If this fails, more differencing must be carried
out until stationarity is obtained and the null hypothesis is rejected [1].

To determine whether or not one time period can be helpful in forecasting another,
a statistical hypothesis test that can be called the Granger causality test is performed
[12]. Tt is claimed that a time series X is a Granger cause of another time series Y
if it can be shown that the values of the time series X convey statistically significant
information about the values of Y in the future [2]. The examination is carried out
in the following way:

Let y and x be stationary time series.

The null hypothesis is Hy: X does not Granger-cause Y,

The following regression should be used to determine the correct value to use for
Y after it has been lagged:

This is the limited model that must be purchased in order to receive SSRR.

The next step is to strengthen the autoregression by including the lag values of x,
as shown in the following equation:

ye=ao+aryi—1+axyi—2+ -+ amyi—m + bpxl—p +-- 4+ qut—q +residual,

This is the model that does not have any restrictions for obtaining Sum square
residual unrestricted (SSRUR).

The following serves as the test statistic in order to put the hypothesis to the test:

F= ((SSRR-SSRUR)/C)/SSRUR/(I’I—I).

where c represents the number of lagging terms that were taken, n represents
the sample size, and 1 is the number of parameters that were estimated using the
unconstrained equation.
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If there are no lagged values of x that are kept in the regression, and then one may
accept the null hypothesis that x does not Granger-cause y. This is the only condition
under which this hypothesis can be accepted [2, 12].

Johansen Cointegration Test

The Johansen test tests cointegrating relationships between several non-stationary
time series data. Compared to the Engle—Granger test, the Johansen test allows for
more than one cointegrating relationship. However, it is subject to asymptotic prop-
erties (large sample size) since a small sample size would produce unreliable results.
Using the test to find the cointegration of several time series avoids the issues created
when errors are carried forward to the next step. Johansen’s test comes in two main
forms, i.e., Trace tests and Maximum Eigenvalue tests.

9.6 Analysis of Results and Discussion

There is a fluctuating pattern in the growth of GDP, exports, imports, NFDI and
UNE. Since the COVID-19 epidemic broke out, the world’s economy has taken a
serious hit. The World Trade Organization (WTO) predicted that global trade would
contract by 12.9% in 2020. And it has had a devastating impact on countries across
the globe, including those in the South Asian region (Wei et al., 2021). Analyzing
the growth tendency between 2020 and 2021 is critical in this context. Nevertheless,
the COVID-19 pandemic resulted in a decline in GDP, export, import, NFDI growth
and an increase in the unemployment rate for both India and Sri Lanka. In 2020, the
growth rate of GDP is —6.7% in India but it is more in Sri Lanka (—3.62%), growth
of export is —9.24% in India; whereas, it is —9.71% in Sri Lanka but decrease in
the growth rate of import in India (—13.81%) is more than Sri Lanka (—11.42%).
The result also indicates that the unemployment rate in India (8%) is more than in
Sri Lanka (5.88%) during this period. We found one interesting finding in the case
of NFDI, where the growth rate of NFDI in India is positive (42.09%) during this
period, but it is negative in Sri Lanka (—37.50%) though the growth rate of NFDI in
2021 is negative in India (—45.18%) (Source: Author’s calculation).

The relationship between GDP, export, imports, UNE and NFDI of India and
Sri Lanka have been analyzed with the help of the coefficient of correlation. As
a result, the Pearson correlation coefficient is used to investigate the relationship
between these variables, as presented in Table 9.1. There is a high positive degree
of association between GDP and X, and GDP and M, for both countries, which is
significant at the 0.01 level of significance. Table 9.1 shows a negative and significant
correlation between GDP, UNE, and GDP and NFDI for India and Sri Lanka. In
addition, Table 9.1 represents the relationship between X and M, X and UNE, and
X and NFDI. There’s also a strong and positive correlation that’s significant at the
0.001 level of confidence exist between X and M but significant negative relation is
found between X and UNE, and X and NFDI for India and Sri Lanka. The correlation
table depicts that there is a positive correlation between UNE and M in India, but it
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is negative in Sri Lanka. Table 9.1 indicates there is a significant negative correlation
prevails between NFDI and M. NFDI and UNE is negatively correlated in India but
positively related in Sri Lanka.

The regression was run with intercept and trend for GDP, Export, Import unem-
ployment rate and NFDI series of two countries in level and for the first difference
with intercept. For the ADF test, the optimum lag is selected based on Schwartz
Information Criterion (0—4 lags). It is found that the null hypotheses of unit roots
cannot be rejected at conventional significance levels. Therefore, all the series are
non-stationary in level but are stationary in first difference. Therefore, all the series
are integrated into the first difference. The result of the ADF Unit root is presented
in Table 9.2.

Generally, Granger causality test has been undertaken to assess the causal rela-
tionship between two variables. It assists in examining the correlation patterns by
using the empirical database [23]. Here in the present study, Granger causality is
employed to verify whether there is any causal relationship between the variables for
both countries, which is presented in Table 9.3. In the case of India and Sri Lanka,
the link between X and GDP is characterised by a unidirectional Granger causation
relationship. The results support the export-led growth which may be due to the
fact that an increase in export i.e. increasing demand in the foreign market which
is backed by domestic production leads increase in production as well as income
[20]. In the case of India, there is no causal link between M and GDP which may be
due to the smaller percentage share of import to GDP,but in the case of Sri Lanka,
there is an existing causal relationship from M to GDP may be due to the more share
of M to GDP in one hand, on the other hand import helps to enhance efficiency of
domestic producer through technological diffusion [25]. In India, the UNE and GDP
have a causation link that runs in both directions which is justified by and same line
to Okun’s law, from UNE to GDP and from GDP to UNE [15]. However, in Sri
Lanka, there is no such relationship between these two variables. In India, there is a
causation that runs in both directions between NFDI and GDP, on one hand NFDI
works as the engine of economic growth on the other hand growing GDP attracts
more NFDI inflow which may be due to the greater expected return however, in Sri
Lanka, the flow of causality is only in one direction, from NFDI to GDP which may
be justified by the engine of economic growth concept acted by NFDI.

The results of the cointegration test for India and Sri Lanka are given in Table 9.4,
which shows that at the 0.05 level, there are three cointegrating equations. The
variables in the equation are GDP, X, M, UNE, and NFDI. The finding also suggests
a long-run link between X and GDP, as well as NFDI and GDP, for both nations.
Additionally, the finding suggests a long-run relationship between UNE and GDP in
India, and a long-run relationship between M and GDP in Sri Lanka.
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Table 9.2 ADF unit root test of variables for India
India | Sri Lanka |India/Sri |India Sri Lanka | India/Sri | India/Sri
Lanka Lanka Lanka
Variables | In levels Result In first difference Result Conclusion
GDP 1.96 1.19 Do not —4.67%** | -3.74*** | Reject Hp | I (1)
reject Ho
X 0.49 —0.37 Do not —5.08*** | —8.82%** | Reject Hp | I (1)
reject Hy
M 0.33 —0.39 Do not —4.86%** | —526%** | Reject Hy | I (1)
reject Hy
UNE 0.29 —2.74 Do not —4.83%** | —456%** | Reject Hp | I(1)
reject Hy
NFDI —0.36 | —0.82 Do not —7.49%** | —7.10*%** | Reject Ho | I (1)
reject Hy
Source Author’s calculations
wdck ke * Represents statistical significance of 1%, 5% and 10% respectively
Table 9.3 Result of granger causality test of variables for India and Sri Lanka
India Sri Lanka
Null Hypothesis F-Statistic Prob. F-Statistic Prob.
X does not Granger Cause GDP 6.14 0.00 4.67 0.01
GDP does not Granger Cause X 0.79 0.57 0.13 0.94
M does not Granger Cause GDP 0.66 0.53 3.71 0.03
GDP does not Granger Cause M 1.97 0.16 0.85 0.48
UNE does not Granger Cause GDP 6.80 0.00 0.96 0.43
GDP does not Granger Cause UNE 3.93 0.03 1.25 0.32
NFDI does not Granger Cause GDP 4.76 0.01 5.13 0.01
GDP does not Granger Cause NFDI 4.38 0.01 0.99 0.42
Source Author’s calculation
Table 9.4 Result of cointegration test of variables for India and Sri Lanka
India Sri Lanka
Hypothesised No. of CE(s) Trace statistic Prob. Trace statistic Prob.
None 118.87 0 116.50 0
Atmost 1 66.30 0 54.48 0.01
At most 2 33.75 0.02 24.32 0.19
At most 3 11.04 0.21 7.97 0.47
At most 4 0.10 0.75 0.26 0.61

Source Author’s calculation
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9.7 Conclusion and Recommendations

From 1991 through 2022, this study examined export, import, unemployment, net
foreign direct investment, and economic growth in India and Sri Lanka. Correlation
coefficients showed substantial relationships between India and Sri Lanka’s exports,
imports, unemployment rate, net foreign direct investment, and GDP. According to
the Granger causality conclusion, there are unidirectional and bidirectional causal
linkages between these variables. In the case of India and Sri Lanka, the link between
X and GDP is characterised by a unidirectional Granger causation relationship. In
the case of India, there is no causal link between M and GDP; but in the case of Sri
Lanka, there is an existing causal relationship from M to GDP. In India, the UNE
and GDP have a causation link that runs in both directions, from M to GDP and from
GDP to M. However, in Sri Lanka, there is no such relationship between these two
variables. In India, there is a causation that runs in both directions between NFDI and
GDP; however, in Sri Lanka, the flow of causality is only in one direction, from NFDI
to GDP. The results of the cointegration test indicate that there are three cointegrating
equations for both countries. The variables in the equation are GDP, X, M, UNE,
and NFDI. The finding also suggests a long-run link between X and GDP, as well
as NFDI and GDP, for both nations. Additionally, the finding suggests a long-run
relationship between UNE and GDP in India and M and GDP in Sri Lanka.
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Chapter 10 )
Divergences of Health Expenditures e
and Role of the Government in Response

to COVID-19 Pandemic in Selected
Nations—An Investigation

Rajib Bhattacharyya and Arindam Paul

10.1 Introduction

It has often been argued that public investment in social sectors, like health and
education generally contributes to the enhancement of human capital, skill formation
and knowledge development and thereby increasing productivity and higher returns
which stimulates economic growth. Thus, according to this approach, the justification
of the role of public policy in the social sector is accepted on the ground that human
capital has a positive spill-over effect on economic growth as well as development.
So public provisioning of social services is an instrument of human development that
has a larger role to play. If we compare the public provisioning of health care services
in terms of health expenditure (as a percentage of GDP) in a few selected countries
(both developed and emerging market economies) we will find that India’s health
expenditure (as a percentage of GDP) is the lowest among them all (accounting for
3.54% of its GDP) in 2018 (Fig. 10.1). Even countries like Nigeria have a greater
percentage contribution than India.

As per the latest OECD Indicators of Health at a Glance, 2021, before the
COVID-19 pandemic, the average health expenditure was approximately 8.8% of
their GDP which more or less remained constant since 2013. The United States tops
the list by spending 16.8% of GDP. Together a group of the top ten including the
US, France, Canada, Japan and the United Kingdom spent more than 10% of their
GDP in health (Fig. 10.1). Countries like Brazil and South Africa and a further dozen
countries in the next group spent 8—10% of GDP. The next set of countries that spent
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Fig. 10.1 Comparison of health Expenditure (as percentage of GDP) and Health Expenditure per-
capita (USD PPP) in selected Countries in 2019. (Source Author’s Construction based on World
Development Indicator (2020) and Global Health Expenditure Database, OECD, 2021)

6—8% of their GDP includes many central and eastern European OECD countries,
as well as the newer members from the Latin America region—Colombia and Costa
Rica. The expenditure made by Mexico and Turkey along with China and India on
health is less than 6% of GDP. So, it is quite clear from the above discussion that
there existed a wide range of variation in health expenditure across the globe prior
to the pandemic.

But there has been a significant increase in the ratio of health expenditure to GDP
for many of the list of countries (already mentioned above). Primary estimates suggest
that average health expenditure jumped from 8.8% in 2019 to 9.7% in 2020. Also,
countries that were severely affected by the pandemic experienced an appreciable
rise owing to combating health disasters and the further spread of the pandemic (for
e.g., in the UK it increased from 10.2% in 2019 to 12.8% in the initial part of 2020).

The figure also shows a wide amount of disparity in health Expenditure per capita
(USD PPP) across the same set of countries mentioned earlier. India holds the lowest
position on both health Expenditure (as a percentage of GDP) and Health Expenditure
per capita (USD PPP). The average per capita health spending in OECD countries
(USD PPP) was more than USD 4 000, with the US occupying the highest position
USD 10,948. But for the next set of countries (Canada, France, Denmark) it is almost
half the amount of the US and for Japan and the United Kingdom, it was around the
OECD average. China and India are the lowest among the set.

Usually, a variety of financing arrangements are available for individuals or groups
of the population to access healthcare facilities. Generally, government financing
schemes (at national or subnational levels), compulsory health insurance (managed
through public or private entities), out-of-pocket spending (Spending by households
both on a fully discretionary basis and as part of some co-payment arrangement),
voluntary health insurance—are the most common forms of financing available in
many countries.
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Denmark and the United Kingdom accounted for 80% or more of national health
spending. In Germany, Japan and France more than 75% of spending was covered
through a type of compulsory health insurance scheme. While Japan relies on a
comprehensive social health insurance, France supplements the public health insur-
ance coverage with a system of private health insurance arrangements, which became
compulsory under certain employment conditions in 2016. In the United States,
federal and state programmes, such as Medicaid, covered around one-quarter of all
US healthcare spending in 2019. Although almost 60% of expenditure was classified
under compulsory insurance schemes, these cover very different arrangements. Out-
of-pocket payments financed one-fifth of all health spending in 2019 in OECD coun-
tries, with the share broadly decreasing as GDP increases. Households accounted for
one-third or more of all spending in Mexico (42%), Greece (36%), Russia and China
(greater than 35%), India (above 60%), while in France out-of-pocket spending was
below 10% (Fig. 10.2). With moves towards universal health coverage, a number of
OECD countries have increased spending by government or compulsory insurance
schemes in recent decades.

The vast majority of funding for government schemes comes from general govern-
ment revenues (such as taxation and levies), which are then channelled through
budgetary and allocation processes. However, governments might also contribute to
social health insurance, for example, by covering the contributions of particular popu-
lation groups or providing general budget support to insurance funds. Individuals
purchase private health insurance through the payment of regular premiums.

Overall public funding can be defined as the sum of government transfers and
all social contributions. Private sources consist of the premiums for voluntary and
compulsory insurance schemes, as well as any other funds coming from households
or corporations. In Denmark, public sources funded more than 80% of health care
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Fig. 10.2 Health Expenditure by Financing Schemes. (Source Author’s Construction based on
World Development Indicator (2020) and Global Health Expenditure Database, OECD, 2021)
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Fig. 10.3 Health expenditure from public sources as a share of total, 2019. (Source Author’s
Construction based on World Development Indicator (2020) and Global Health Expenditure
Database, OECD, 2021)

expenditure (Fig. 10.3). In other countries, governments may not pay directly for the
majority of health services, but they provide transfers and subsidies [16]. Govern-
ments fund a range of public services, and health care competes with other sectors
such as education, defense and housing. The level of public funding of health is
determined by factors such as the type of health system in place, the demographic
composition of the population and government policy. Budget priorities can also
shift from year to year due to political decision-making and economic effects. Public
funding of health spending (via government transfers and social insurance contri-
butions) accounted for an average of 15% of total government expenditure across
OECD countries in 2019. Around 20% or more of public spending was linked to
health care spending in Japan, and the United States. At the other end of the scale,
Mexico and Greece, allocated around 10% of government spending to health care.
All OECD countries expanded and revised their budget allocations in 2020 as part of
government responses to tackle the impact of COVID-19. While the public resources
allocated to health rose, the extent of these increases was generally smaller than the
subsidies provided to businesses that suffered from the economic standstill. India
occupies the lowest position on health expenditure from public sources as a share of
the total.

10.2 Global Health Security (GHS) Index

The GHS, 2021, published by Johns Hopkins Bloomberg School of Public Health
states.

Countries continue to suffer harm from the COVID-19 pandemic as a result of insufficient
health security capacity. This lack of capacity comes at a time when political and security
risks have increased in nearly all countries, and enduring financial investment necessary
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to sustain capacities has yet to be demonstrated. Such weaknesses leave a world acutely
vulnerable to future health emergencies, including those potentially more devastating than
COVID-19.

It stressed the importance of developing stronger public health coupled with poli-
cies and programs that may help people to have universal health coverage, paid sick
leave, subsidized childcare, income assistance, food and housing assistance, etc.
along with protective public health measures to fight the COVID-19 pandemic.

The GHS Index is based on six pillars with the objective of assessing a country’s
capability to prevent, detect, and respond to biological threats along with factors
that can be an obstacle to building such capability like health systems, norms, and
risks.

It is clear from the GHS Index that in order to strengthen the preparedness to fight
epidemic or pandemic majority of countries, including high-income nations, have
not made adequate financial investments. In case of most countries, no improvement
has been observed in maintaining a capable and accessible health system. Countries
which are exposed to greater political and security risks have also shown greater
preparedness deficit. One interesting point to note is that emerging economies like
China and India lag behind the other set of countries in all kinds of preparedness
required to fight the COVID-19 pandemic (Table 10.1).

Table 10.1 Global Health Security (GHS) Index, 2021

Country Prevention | Detection | Response | Heath Norms | Risks | Overall
score score score system | score score | score
score
Us 79.4 80.1 65.7 75.2 81.9 73.3 75.9
Canada 70.4 70.8 49.2 67.3 79.2 81.8 69.8
UK 63.5 70.8 64.8 68.3 62.5 73.0 67.2
Denmark | 64.3 64.6 51.8 64.5 61.1 79.9 64.4
France 59.4 45.7 47.7 70.4 65.3 82.9 61.9
Japan 43.1 71.1 59.5 51.6 66.7 70.9 60.5
Mexico 41.9 54.3 64.8 54.7 68.1 57.9 57.0
Italy 47.2 49.7 432 40.2 65.3 65.9 51.9
Greece 44.8 48.9 46.7 46.2 63.9 58.3 51.5
Brazil 49.7 53.6 56.3 50.3 41.7 55.9 51.2
Russia 455 43.6 44.7 58.9 51.4 50.5 49.1
China 439 48.5 38.5 51.8 389 63.4 475
India 29.7 43.5 30.3 46.1 472 60.2 42.8

Source Hopkins Bloomberg School of Public Health States.
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10.3 Divergences in Fiscal Support in Response
to COVID-19

There has been a significant difference in fiscal support measures in response to the
COVID-19 pandemic which has failed to arrest the quick spread of the pandemic.
The strong recovery from the last two years is not only due to the vaccination
programmes but also due to the massive and quick monetary and fiscal of the govern-
ment. Figure 10.4 shows to what extent the fiscal support in the US widely diverged
from other strong economies of the world.

In order to fight the deep recession caused by disruptions in supply chain and lock-
down measures, developed advanced countries have been able to mobilize a consid-
erable amount to support and stimulate their domestic economies. But in contrast,
developing countries with limited resource bases could not provide financial support
and stimulus packages adequately given the size of most developing economies
and their limited fiscal space, the per capita amount of such packages is limited
in comparison with both their needs and the magnitudes mobilized by developed
countries (Fig. 10.4a). If we analyze the fiscal stimulus package (as a % of GDP) of
these sets of countries we will observe that Japan, Italy, the US, the UK and Canada
are heading the list. But compared to them the other developing countries a way
lagging behind. So, from the point of view of government support, there exists a
huge divergence between them (Fig. 10.4b).
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Fig. 10.4 a Fiscal Support in Nations (US $ billion). b Fiscal Stimulus (as % of GDP). (Source
Moody’s Analytics—Global Fiscal Policy in the Pandemic, February, 2022 and https://www.sta
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10.4 Literature Survey

An enormous body of literature has developed with the objective of explaining the
issue of convergence/divergence of health expenditure, the development of public
health infrastructure and the role of government in pursuing policies to mitigate
the negative impact of the COVID-19 pandemic. However the problem of testing
a hypothesis lies in the fact that only two years of scattered and non-uniform data
sets are available. Here we cite a few good works of literature that are available
along with their major findings. OECD [17], Health at a Glance 2021, compares
key indicators for population health and health system performance across OECD
member countries and key emerging economies. They have tried to focus on health
status, risk factors for health, access to health care, quality of health care, health
system capacity and resources. Garcia et al. [9] explore some of the key drivers of
efficiency and find that lower income inequality, less corruption, and health interven-
tions oriented at expanding population access to basic health services are associated
with greater efficiency. Balakrishnan and Namboodhiry [1] in their study tried to
emphasize the need for developing a strong public health system, with evidence on
health expenditures across the states of India. They found that the average level of
expenditure on health is found to be low both in itself and in relation to spending
by governments in South and Southeast Asia. They arrived at two important conclu-
sions: (a) some of the mortality from COVID-19 is policy-induced and (b) assume
that assuring health security to the Indian population would require a radical restruc-
turing of the spending priorities of the states Fallahi [8] tried to examine the issue of
convergence in the ratio of total health expenditures to GDP for a sample of OECD
countries over the period 1960-2006. Stochastic convergence is tested using unit
root tests, without and with a structural break. Moreover, B convergence is examined
by applying a method that allows for a structural break and is robust to the presence
of unit roots and serial correlation in the errors. The results support the existence of
stochastic convergence for all countries. 8 Convergence, however, is supported for
some countries only before the break points (regime 1). In regime 2 (the period after
the break points) all countries are experiencing divergence. Barro and Martin [2, 3]
talk about an important economic question is whether poor countries or regions tend
to converge toward rich ones. They based their main analysis on a growth equation
that derives, as a log-linear approximation, from the transition path of the neoclas-
sical growth model for closed economies. Assuming x;" to be the steady-state per

capita growth rate, y;, is output per effective worker, 37, is the steady-state level of
output per effective worker, T is the length of the observation interval, the coefficient
B is the rate of convergence, and u;, is an error term. They found that the process
of convergence within the European countries is in many respects similar to that of
the United States. In particular, the rate of convergence is again about 2% a year.
In a 1992 paper, they considered the neoclassical growth model as a framework
to study the convergence of per capita income and product across 48 contiguous
US States. They found clear evidence of convergence across the US States. More-
over, the book on Economic Growth [4, 2nd edition] has a separate chapter relating
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the empirical analysis of convergence, discussing in detail about both the p and o
convergence criteria. Hembram & Halder [14] attempted to re-examine the standard
debate of $, o, and club convergence empirically in India with respect to per capita
net state domestic product (PCNSDP) across 22 states over time (viz. 1980-1981
to 2015-2016). They went beyond the o convergence, and the distribution-sensitive
inequality measure such as generalized entropy is used to explore the pattern of
distribution of PCNSDP among states over time. They found o divergence, a rising
trend of inequality of PCNSDP with a higher sensitivity to the right tail of the distri-
bution. The results show that there exists absolute 8 divergence but conditional g
convergence. Hembram & Halder [13] made a comprehensive study on the global
convergence of income based on 8, o inequality across 187 countries over a period
from 1990 to 2018 at a disaggregated level. Most of the recent studies have found
the absence of absolute convergence but the presence of conditional convergence [6,
18]. Cherodian and Thirlwall [6] have found the presence of absolute divergence but
weak conditional convergence across 32 Indian states for the period, 1999-2000 to
2010-2011. Chakraborty and Chakraborty [5] have considered a dynamic panel of
28 states and 14 years (viz. 2001-2014); the conditioning variables are public capital
spending, gross fixed capital formation, credit deposit ratio, commercial credit by
the banking sector, literacy rate, infant mortality rate (IMR), and total fertility rate
(TFR). They have argued that public investment in health plays a crucial role in
conditional and club convergence.

10.5 Objective of the Study, Data and Methodology

We consider panel data which includes a total of fourteen major Covid-affected
countries and twenty-two time points (2000-2021). The countries can be subdi-
vided into two major categories viz. low-income group and high-income group.
The former group consists of six countries and the latter group consists of eight
countries. Moreover, the time span can be sub-divided into two sub-spans. Since
Covid hit in the last quarter of 2019 we consider the time span 2000-2019 to be the
pre-Covid period and the time period 2020 is the Covid shock period. Our main indi-
cator is the health expenditure of the countries. Therefore, we consider the Current
Health Expenditure per Capita in PPP (Che_pc_ppp) and two main determinants, viz.,
Domestic general government health expenditure per capita, PPP (dgghe_pc_ppp)
and Domestic private health expenditure per capita, PPP (dpghe_pc_ppp). We do the
convergence exercise for the pre-covid time span. Using the convergence outcome
and analyzing the Covid shock period individually try to predict what happened to
the convergence of health expenditure after the covid era.

In the case of the convergence exercise, we have used both the 8 and o conver-
gence criteria. The o convergence of any indicator depends on the dispersion of the
value of that indicator between different countries over time. If the dispersion over
time decreases, we say that sigma convergence occurs among the group of countries
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Table 10.2 Explaining Different GE Measures (where Ay, = {i|x; <X} and Ay = {i|x; > X})

Value of o Formula of GE () Name of GE («) Tail of the distribution
received a larger weight
| - . o
0 L'y (%) Mean log deviation Lower-tail
i€AL
1 1 > (g) ln(Xjr) Theil measure of Inequality | Both the tails received
icAy equal weights
2 g ‘;(xi‘) Half of the Coefficient of | Upper-tail
Variation

Source Authors own construction based on the knowledge from relevant papers

in case of long-run occurrence of that particular indicator. Since standard devia-
tion is very much dependent on the unit of measurement and the Gini-measure of
inequality is very much distribution insensitive along with not perfectly sub-group
decomposable, therefore we consider the Generalized Entropy (GE) measures. The
GE measure of inequality is

GE(@) = ﬁz[(%)a 1]

i=1

where « is the distribution sensitivity parameter, x; be the value of the indicator (x),
n be the number of countries and x be the mean of the indicator x. If « is low enough
then G E (o) put more weight to the lower tail of the distribution and vice-versa. We
consider three main distributional weights in terms of values of « viz. (@ € {0, 1, 2}).
Table 10.2 describes these particular GE measures corresponding to the value of «.

Following Barro and Sala-i-Martin [2], we have also used the fixed effect model
to check the B convergence of the per capita health expenditure and its two major
components namely per capita domestic general government health expenditure and
domestic private health expenditure at PPP.

10.6 Empirical Analysis

10.6.1 Analysis of 0 Convergence

We will do the o convergence analysis for the current per capita health expenditure,
domestic general government per capita health expenditure and domestic private per
capita health expenditure respectively one after another. Table 10.3 in the Annexure
shows the values of different measures of o convergence for the current health expen-
diture per capita and correspondingly Fig. 10.5a, b and c, respectively, depict the plot
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of coefficient of variation, Theil measure and mean log deviation for the current per
capita health expenditure over the year 2000 to 2020.

In the case of all the three measures, we can observe a downward move up to
the year 2013 but then there is an increasing trend after 2013 in particular for the
cv measure and Theil measure. Hence, our conclusion is there may be a tendency
of convergence before 2013 but after that, the situation became worse in terms of
current health expenditure per capita. Therefore, we are unable to conclude any about
the o convergence of current per capita health expenditure.

Table 10.4 in the Annexure show the values of different measure of o convergence
for the domestic general government per capita health expenditure and correspond-
ingly Fig. 10.6a, b and c are, respectively, the plot of coefficient of variation, Theil
measure and mean log deviation for the domestic general government per capita
health expenditure over the year 2000-2019.

In case of all the three measures, one can observe a downward move up to the
year 2013 but then there is an increasing trend after 2013 in particular for cv measure
and Theil measure. Hence, our conclusion is there may be a tendency of conver-
gence before 2013 but after that, the situation became worse in terms of current
health expenditure per capita. Therefore, we are unable to conclude any about the o
convergence of domestic general government per capita health expenditure. It should
be noted that in case of both indicators, the mean log deviation tells us a different
story. Therefore, when we put larger weight to the lower part of the distribution,
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Fig. 10.6 a Coefficient of
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we may get sigma convergence across these countries. Hence, there may be an inci-
dence of o convergence among the low-income group but in generally the outcome
is inconclusive.

Table 10.5 in the Annexure show the values of different measures of o convergence
for the domestic private per capita health expenditure and correspondingly Fig. 10.7a,
b and c, respectively, represent the plot of coefficient of variation, Theil measure and
mean log deviation of the domestic private per capita health expenditure over the
period 2000-2019. It is clearly visible that all three measures of o convergence
for the domestic private per capita health expenditure are falling over the period
2000-2019. Hence, we can conclude that for the domestic private per capita health
expenditure we have the incidence of o convergence.

10.7 Shock Period Analysis

The shock period analysis is shown in the Table in Annexure. Before the Covid shock
period the range value of the coefficient of variation, Theil measure and mean log
deviation of current per capita health expenditure were, respectively, (75-81)%, 0.26—
0.3 and 0.36-0.45. However, During the Covid shock period the value of coefficient
of variation, Theil measure and mean log deviation of current per capita health
expenditure are, respectively, increased to 96%, 0.46 and 0.73. Hence, during the
Covid shock period all the indicator of the o convergence indicates that the gap
between the counties increases in term of current per capita health expenditure. If
this gap increase will have a significant effect on the process of the stock of Health
capital formation, then the observed divergence tendency after 2013 for current per
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Fig. 10.7 a Coefficient of
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capita health expenditure will lead to the divergence of current per capita health
expenditure.

10.8 Analysis of 8 Convergence

Following Barro and Sala-i-Martin [2], we now use the fixed effect model to check
the B convergence of the per capita health expenditure and its two major components
namely per capita domestic general government health expenditure and domestic
private health expenditure. Then, we estimate the following model using our panel
data

Yie = o + Bln(xig—1) + wi + & + uir (10.1)

where y;, = In(xi; / xiu—1)) is the log value of the growth ratio of any indicator x of
country i at time point #, u; is the country-specific error component and ¢; is time
specific error component.

In Annexure, we present the estimation result of the Fixed effect model separately
for the current per capita health expenditure, the domestic general government per
capita health expenditure and the domestic private per capita health expenditure.
Since our analysis requires only the value of the estimated 8 coefficient and whether
it is significant or not. Therefore, let us concentrate on the Table 10.6 only.

It is observed that the estimated g coefficient for the estimated fixed effect model
for all three variables are negative, significant and absolute value lies between zero
and unity. A negative value of the estimated B coefficient confirms that there is a
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Table 10.6 Panel Fixed Effect Model outcome (for detail see appendix table 10.7)

Variable under fixed effect model Estimated S coefficient | Significant status
Without shock effect | Che_pc_ppp —0.060956 Significant at 1% level
dgghe_pc_ppp | —0.047236 Significant at 1% level
dpghe_pc_ppp | —0.157344 Significant at 1% level
With shock effect Che_pc_ppp —0.048940 Not significant

Source Authors

negative relation between the growth ratio of any time point to the previous year’s
value of the indicator. Hence, we have the 8 convergence for all the three indica-
tors. Further, the absolute value of the estimated 8 coefficient for domestic general
government per capita health expenditure is less than the estimated 8 coefficient for
domestic private per capita health expenditure. Therefore, domestic private per capita
health expenditure converges at a faster rate than the domestic general government
per capita health expenditure. However, when we include the shock period the beta
coefficient gets insignificant. Hence, the trend of convergence is not confirmed due
to Covid shock.

10.9 Conclusion

Though there were clear trends of divergence in social sector expenditure in the
pre-COVID-19 era between low-income and high-income countries, it became more
prominent with the outbreak of the COVID-19 pandemic. In case of the develop-
ment of public health infrastructure, there exist significant variations across coun-
tries which was a major constraint to fight against this kind of pandemic globally.
The evidences from COVID-19 clearly demonstrates the need for investing in the
public health care system in order to mitigate the devastations from these kinds of
pandemics. China and India, being two fastest growing emerging nations of the world,
are lagging way behind in public health care provisioning. In terms of health expen-
diture (as a percentage of GDP), health Expenditure per capita (USD PPP), variety
of financing arrangements are available for individuals or groups of the population to
access healthcare facilities, health expenditure from public sources as a share of the
total—it demonstrates the significant gap between rich and poor nations and there is
no tendency for these gaps to narrow down in the long term. Empirical analysis to
examine the trends in expenditure on health care facilities (current health expenditure
per capita in PPP and its two main determinants viz., domestic general government
health expenditure per capita, PPP and domestic private health expenditure per capita,
PPP) in selected 14 low and high-income countries, confirms that there is no case for
convergence in health divergences between these sets of countries. Moreover, if we
include the shock period (2020) the spikes of divergences are even more significant.
Using the coefficient of variation, Theil’s measure and mean log deviation for o
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convergence and panel fixed effect model for S convergence, the study does not find
any trends of convergence in health expenditure. Hence, the authorities like WHO
should take care of the issues to minimize the differences in the per capita health
expenses in the low and high income earning countries by means of global policy

packages.

Annexture

See Tables 10.3, 10.4 and 10.5
Table 10.7 Panel data analysis (fixed effect model)

Table 10.3 Different measures of o convergence for Che_pc_ppp

R. Bhattacharyya and A. Paul

Year cv mld Theil
1 2000 77.61258 0.444887 0.294547
2 2001 77.63307 0.444332 0.294725
3 2002 79.6869 0.451684 0.305661
4 2003 80.69132 0.447904 0.307543
5 2004 81.06987 0.447634 0.309322
6 2005 80.56804 0.437425 0.303882
7 2006 79.15489 0.42917 0.295837
8 2007 78.55282 0.419609 0.290232
9 2008 76.24088 0.404494 0.277549
10 2009 75.13194 0.391942 0.270825
11 2010 75.81109 0.395302 0.274728
12 2011 75.70547 0.38984 0.273482
13 2012 75.64985 0.375537 0.269758
14 2013 74.92272 0.360328 0.264183
15 2014 76.52376 0.364993 0.270939
16 2015 77.53538 0.366833 0.274935
17 2016 78.76225 0.375077 0.282991
18 2017 77.16671 0.375042 0.274278
19 2018 77.45255 0.371224 0.274908
20 2019 77.55016 0.365124 0.273826
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R Outcome of Fixed Effect Model for Che_pc_ppp for Pre
Shock Period

Two ways effects Within Model

Call:

167

plm(formula = gche ~ log(lag(che, 1L)), data = PanelFinal, effect = “twoways”,
model = “within”).

Balanced Panel: n = 14, T = 19, N = 266.

Residuals:
Min 1st Qu Median 3rd Qu Max
—0.26849541 —0.01815846 —0.00048993 0.01771452 0.26103531
Table 10.4 Different measures of o convergence for dgghe_pc_ppp
Year cv mld Theil

1 2000 75.38344 0.642937 0.327252
2 2001 75.45889 0.652194 0.329513
3 2002 76.95094 0.655783 0.338902
4 2003 76.84399 0.640234 0.336479
5 2004 77.54218 0.640261 0.340295
6 2005 76.63863 0.617558 0.332692
7 2006 75.67681 0.599301 0.323292
8 2007 74.64878 0.577026 0.313718
9 2008 73.02976 0.547201 0.300579
10 2009 72.25629 0.519509 0.292381
11 2010 72.65838 0.514525 0.293447
12 2011 72.96607 0.498849 0.292583
13 2012 72.90769 0.483769 0.288964
14 2013 73.09539 0.481307 0.288167
15 2014 74.69603 0.486819 0.296479
16 2015 75.42856 0.484902 0.300296
17 2016 77.49199 0.500281 0.315394
18 2017 76.00564 0.488632 0.30554
19 2018 76.55121 0.493075 0.308675
20 2019 76.75024 0.482275 0.308409
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Table 10.5 Different measures of o convergence for dpghe_pc_ppp

Year cv mld Theil
1 2000 109.3779 0.370815 0.377456
2 2001 109.0118 0.36313 0.373808
3 2002 112.7306 0.374714 0.393087
4 2003 115.5491 0.378806 0.404291
5 2004 117.015 0.383345 0.412057
6 2005 117.2981 0.379526 0.410891
7 2006 112.9123 0.371456 0.392681
8 2007 112.4642 0.36806 0.38893
9 2008 108.9633 0.354581 0.370858
10 2009 107.8315 0.34545 0.363909
11 2010 108.4257 0.350864 0.368475
12 2011 108.1966 0.349444 0.366967
13 2012 108.2509 0.338288 0.363218
14 2013 105.2566 0.315054 0.345252
15 2014 105.4434 0.317492 0.346697
16 2015 106.8115 0.318222 0.350544
17 2016 106.9596 0.319832 0.352128
18 2017 105.2451 0.324068 0.344387
19 2018 104.7455 0.314447 0.33942
20 2019 104.2379 0.312039 0.337018
Coefficients:

Estimate Std. Error t-Value Pr(>ltl)

log(lag(dpghe, 1)) —0.060956 0.022536 —2.7049 0.007338**

Signif. codes:
Rk (0.001 “** 0.01 ¥ 0.05 . 0.1 1
Total Sum of Squares: 0.54594.
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Residual Sum of Squares: 0.52932.

R-Squared: 0.030444.

Adj. R-Squared: —0.10271.

F-statistic: 7.31623 on 1 and 233 DF, p-value: 0.007338.

R Outcome of Fixed Effect Model for Dgghe_pc_ppp for Pre
Shock

Two ways effects Within Model
Call:

plm(formula = gdgghe ~ log(lag(dgghe, 1L)), data = PanelFinal, effect =
“twoways”, model = “within”).

Balanced Panel: n = 14, T = 19, N = 266.

Residuals:
Min Ist Qu Median 3rd Qu Max
—0.2781945 —0.0238835 —0.0012419 0.0250152 0.2693519
Coefficients:
Estimate Std. Error t-Value Pr(>ltl)
log(lag(dgghe, 1)) —0.047236 0.016775 —2.8159 0.005281""

Signif. codes:

“##%0.001 “**0.01 “*>0.05°°0.1 1

Total Sum of Squares: 0.77151.

Residual Sum of Squares: 0.74612.

R-Squared: 0.032911.

Adj. R-Squared: —0.099908.

F-statistic: 7.92921 on 1 and 233 DF, p-value: 0.005281.
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R Outcome of Fixed Effect Model for Dpghe_pc_ppp for Pre
Shock Period

Two ways effects Within Model.
Call:

plm(formula = gdpghe ~ log(lag(dpghe, 1L)), data = PanelFinal, effect =
“twoways”, model = “within”).

Balanced Panel: n = 14, T = 19, N = 266.

Residuals:
Min 1st Qu Median 3rd Qu Max
—0.27541533 —0.02728384 —0.00048104 0.02276403 0.22126890
Coefficients:
Estimate Std. Error t-Value Pr(>ltl)
log(lag(dpghe, 1)) —0.157344 0.033029 —4.7639 3.341e—06 ***

Signif. codes:

“kx%2.0.001 “***0.01 “*7 0.05 0.1 1

Total Sum of Squares: 0.75069.

Residual Sum of Squares: 0.68406.

R-Squared: 0.088756.

Adj. R-Squared: —0.036394.

F-statistic: 22.6944 on 1 and 233 DF, p-value: 3.3411e-06.

R Outcome of Fixed Effect Model for Che_pc_ppp with Shock
Period

Two ways effects Within Model
Call:

plm(formula = gche ~ log(lag(che, 1L)), data = PanelFinal, effect = “twoways”,
model = “within”).
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Balanced Panel: n = 13, T = 20, N = 260.
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Residuals:
Min Ist Qu Median 3rd Qu Max
—1.6000521 —0.0285992 —0.0081296 0.0261584 0.4985668
Coefficients:
Estimate Std. Error t-Value Pr(>ltl)
log(lag(che, 1)) —0.048940 0.068573 —0.7137 0.4761

Total Sum of Squares: 4.9891.

Residual Sum of Squares: 4.9779.

R-Squared: 0.0022389.
Adj. R-Squared: —0.13841.
F-statistic: 0.509359 on 1 and 227 DF, p-Value: 0.47615.
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Chapter 11 )
Examining the Relationship Between e
COVID-19 and Different Macroeconomic
Variables of the Indian Economy:

A Cointegration Analysis

Ruby Sarma

11.1 Introduction

The global pandemic COVID-19 has touched the life of everyone. No country in the
world could get rid of SARS SARS-CoV-2 virus. All the countries across the globe
somehow managed the same. Macro-economic indicators of the economies of the
world have undergone drastic changes. As part of this, sectors of the economies also
have been very much affected. Maybe it is of stock market indicators, of inflation,
of unemployment, of tourism and hospitality, of trade disruptions, of government
debt, of inequality between rich and poor, and many more destabilizations within
and outside the economy.

Countries had to undertake policies on public expenditure in health [1], policies
on sanitation [2], policies on healthcare support, i.e., number of acute care beds,
hospital beds and number of physicians [3], and social support [4], etc. There has
been so much of theoretical evidence that countries with higher GDP rates are able to
provide their people with better living standards, public health programs, education
and environmental sanitation. All of these lead to enhanced prevention, treatment of
disease, better health and life expectancy in these affluent countries [5-8].

GDP per capita is an important variable in assessing economies’ level of devel-
opment. In developing countries, the majority are poor and the households have to
experience economic struggles due to their limited budget [9]. Countries with lower
national income, lower health care expenditure, lower quality of government, and
lower social transfers have higher inequalities in mortality.

Having considered theoretical and empirical dimensions, it can be hypothesized
that poorer countries, characterized by lower economic performance, and limited
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health and fiscal capacities of governments might underperform in tackling the
COVID-19 pandemic.

This has repercussions in the post-pandemic period too. Because of misman-
agement of macro-economic variables, the problems aggravate further. Tradition-
ally, because of the weak nature of governance, the poor countries are supposed to
face acute inequalities in the distribution of income and wealth. Contrary to this,
Deaton shows that richer countries after the pandemic, experienced larger economic
contractions than poorer countries in 2020 [10]. Francisco [11] showed that despite
their advantages, richer countries have shown a larger loss in life years due to the
pandemic than many poorer countries. Thus, the pandemic proves to be responsible
for a massive global recession. As part of this, inequality within many countries is
on the increase. It is because of the evidence of rising poverty and rising billionaire
incomes. Moreover, when differences in GDP per capita are weighted by population,
inequality between countries has increased [10] after the pandemic.

The economy of India marked vulnerable to unemployment and poverty even
prior to the pandemic. Naturally, the pandemic was a big blow to it. The economic
crisis after March 2020 affected all the sectors of the Indian economy. Broken supply
chains, lack of market outlets, poor demand and falling output prices—all acted as
hindrances for the farmers. In industry, micro and small enterprises were the most
affected. The crisis led to a loss of employment to the tune of at least 15 million. At
the first wave, nearly 10 million labourers returned to their homes. As projected by
the International Labour Organisation, 400 million people in India would fall into
poverty, both in the extensive margin (headcount) and intensive margin (deprivation
depth). Unemployment levels had spiked to 23.5% but with a mid-June recovery to
8%. Similarly, the service sector was also affected. Services contribute over half of
GDP. However, it remained low at 33.7% in 2020. Thus, the economy is withstanding
both supply and demand shocks, all resulting in a decline in wholesale and retail price
indices, along with unemployment and poverty. To mitigate the damage, the Govern-
ment of India had announced fiscal stimulus of 20 trillion rupees (10% of GDP).
RBI also announced expansionary monetary policy. In spite of the efforts, banks
accessed only 520 billion rupees out of the emergency guaranteed credit window
of 3 trillion rupees. Just like investment, recovery through consumption has stalled.
Even if consumption of electricity, petrol and diesel has started to recover, they are
still below the pre-pandemic period.

The structural adjustment process initiated by the Government of India is supposed
to have far-reaching effects on the entire economy, and across the sectors. The
present paper tries to examine the relationship between COVID-19 and different
macroeconomic variables: inflation, exchange rate and nifty fifty.
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11.2 Review of Literature

Rao et al. [12] analysed the negative effects of inflation in India, especially, its
effect on common people. With statistical data, the study analysed food inflation
and suggested appropriate government policies to correct the same. Victor et al.
[13] investigated the inflation—unemployment dynamics during the recession and
COVID-19 times in India and the UK. Their study revealed that the recession and
COVID-19 pandemic had given way to stagflation in India. Armantier et al. [14]
used the New York Fed’s Survey of Consumer Expectations (SCE hereafter) to study
how U.S. households’ inflation beliefs, including inflation expectations, uncertainty
and disagreement, were affected during the first six 3333 months of the COVID-19
pandemic. Their study found immediate and unprecedented increases in individual
inflation uncertainty and in inflation disagreement across respondents. Barry et al.
[15] articulated that the Reserve Bank of India is the best target of inflation of the
economy as a whole. It considers the output gap in setting policy rates. However,
this capacity to target has become challenging during the Covid crisis. Bobeica and
Hartwig [16], Orkideh and Lee [17] examined structural shocks in the Western world
after COVID-19 and proposed a model to forecast future price levels in pandemic.
Santacreu and LaBelle [18] investigated the role of Global Supply Chain disruptions
in the Producer Price Index (PPI) in the U.S. economy and found that the prices of
the output of those industries increased which relies on foreign countries for inputs.

Ebrahimy et al. [19] examines the potential drivers and dynamics of inflation
during the COVID-19 pandemic. They distinguished between the lockdown phase
and the reopening phase. They found no evidence of expected inflation to rise.
However, they found a rise in the variance of expected inflation indicating signifi-
cant uncertainty and a potential risk of de-anchoring. The global pandemic not only
influenced the inflation rate across the world, but also severely affected the exchange
rate. Narayan [20] examined the Yen-US dollar exchange rate’s resistance to shocks
and concluded that COVID-19 has changed the resistance of the Yen to shocks. Feng
et al. [21] explore the impact of COVID-19 and the relevant government response
policies on exchange rate volatility in 20 countries during the period of January 13,
2020 to July 21, 2020. The empirical results of their study indicated that an increase
in confirmed cases significantly raised the exchange rate volatility. Here, they found
two types of results: the various policies adopted by governments in response to
the pandemic, such as the closing of schools, restrictions on internal movements,
and public information campaigns that inhibit exchange rate. On the contrary, the
economic response policies implemented by governments during the pandemic, such
as income support, fiscal measures, and international aid, have a restraining effect
on exchange rate volatility.

Liet al. [22] attempted to highlight the impact of COVID-19 confirmed cases and
deaths occurring in the most affected countries of the world such as China and the
USA, especially in the context of their respective currencies. The study has found
that response policies implemented by governments during the pandemic, including
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income support, fiscal measures, and international aid, have a restraining effect on
exchange rate volatility.

Banerjee et al. [23] examined the effect of COVID-19 on the Foreign Exchange
Rate and Stock Market of the Indian economy. They used secondary data over a span
of 112 days spanning between March 11 and June 30, 2020. The study tries to explore
any causality among the growth rate of confirmed cases, exchange rate and SENSEX
value. Using vector autoregressive (VAR) models, they found a positive correlation
between the growth rate of confirmed cases and the growth of the exchange rate
and a negative correlation between the growth of confirmed cases and the growth
rate of SENSEX value. However, the study observed that an increase in confirmed
COVID-19 cases causes no significant change in the values of exchange rate and
SENSEX index. Also, they found variation of results if the analysis is split across
different time periods: before lockdown, the first phase of unlock, and the four phases
of lockdown.

Dinh and Pham [24] compared the economies of India and Vietnam on the basis
of two aspects: gold price volatility and several COVID-19 indicators such as daily
confirmed cases, cumulative totals, daily death cases, cumulative death cases, etc.
The study has found that COVID-19 indicators have the opposite effect on gold prices
in India and Vietnam. The study used GARCH(1,1) model and the date of COVID-
19 cases and the death of COVID-19 deaths as two dummies. The study found no
evidence of the COVID-19 dummy’s effect on gold price volatility in India. However,
in the case of Vietnam, it has been found a negative impact of the same indicators.

Salim [25] explores interactions between COVID-19 cases, political responses,
and exchange rates among countries. The study considers foreign exchange rates
as a proxy for global economic response to the growing number of COVID cases
and political reactions and responses to the pandemic. The study finally finds and
increase in demand for as well as the value of the dollar. Sing et al. [26] try to find
out the relationship between COVID-19 infections, Exchange Rates, Stock Market
Return, and Temperature in G7 Countries. They applied the Partial and Multiple
Wavelet Coherence technique during the period January 4 to July 31, 2021. The study
has found that increases in temperature in G7 countries have a significant bearing
on spreading the novel coronavirus. Moreover, the study has found that confirmed
COVID-19 cases have a significant bearing on exchange rates and stock market
returns. In addition to these, when the effects of temperature and equity market returns
are taken into consideration, a stronger correlation between the exchange rate returns
of the various countries and the rise in COVID-19 cases is seen. Co-movements
are more noticeable when taking into consideration the impact of temperature and
exchange rate returns, as well as the rise in the confirmed number of coronavirus-
infected cases and equity returns.

Yarovaya et al. [27], using both stock indexes and stock index futures, give empir-
ical evidence on the patterns of intra- and inter-regional information transmission
across 10 developed and 11 emerging markets in Asia, the Americas, Europe, and
Africa. The study, through the analysis of return and volatility spillovers around the
most recent crises based on the generalized vector autoregressive framework, the
main transmission channels were explored for the period from 2005 to 2014. The
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research shows that local and regional volatility shocks are more likely to affect
markets than inter-regional contagion. Yarovaya et al. [28] examine how volatility
spreads across stock index futures in six important Asian developed and emerging
markets. The study investigates the potential sensitivity of the widely used volatility
spillover tests to the use of range volatility estimators. The findings show that markets
in the Asian region are strongly interconnected, demonstrating that the markets that
receive signals are vulnerable to both positive and negative volatility shocks, demon-
strating the asymmetric nature of volatility transmission channels. Moreover, the
study highlights the close connections across markets in the Asian area, highlighting
how both positive and negative volatility shocks can affect markets that receive
signals. This highlights the asymmetric character of volatility transmission channels.

11.3 Materials and Methods

11.3.1 Data Source

World Development Indicator data were gathered for all explanatory variables. We
looked at the relationship between COVID-19 and a few selected variables using
monthly data from 2000 to 2022 for all variables. As a result of the log transformation,
which reduced the scale range over which the variables are assessed, the data were
subsequently transformed into logarithmic form. For denoting the log form of the
variables Covid 19, Exchange rate Inflation, and Nifty 50, respectively, we have used
LNCOIVD19, LNER, LNINFLATION, and LNNIFTY.

11.3.2 Stationarity Test

Unit root or non-stationarity in the time series analysis must be tested in order to
prevent erroneous regressions. For all of the logarithmic series and their initial differ-
ences, we ran the Augmented Dickey—Fuller (ADF) unit root test to check whether
the data were stationary. The following has been included for the intercept and trend
components in the ADF test of the estimated relation:

P

AX;=go+Bt+pXi1+ Y vidXi1 +& (11.1)
i=1

The ADF test is the z-statistics calculated with the estimated coefficient of p, and
the probability distribution of that is a functional of the Weiner process that is used to
explain the Brownian motion of a particle with a large number of molecular shocks.
According to ADF statistic, if the calculated values are less than their critical values
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then the variable series (LNCOIVD19, LNER, LNINFLATION and LNNIFTY) are
said to be stationary or integrated of zero order that is 7(0). If the tests are insignificant,
then again both the tests are performed on the first difference of variable X (i.e. AX).
Now, we said that the X is integrated of order 1 that is I(1).

11.3.3 Cointegration

The study used a cointegration test to identify the stable and non-spurious relationship
among the chosen variables after assessing the stationarity of the data. Here, we used
the cointegration technique proposed by Johansen & Juselius (1990). The Maximum
Eigenvalue Test and the Trace Test are the two tests used in this method to ascertain
the quantity of cointegrating vectors that are present. The test statistics are computed
using the formula below.

P
Trace = —T Y Ln(l— 1) (11.2)
i=r+1
where Ayyq, .ovnn.. A, are p —r smallest estimated Eigenvalues. The likelihood ratio

test statistic for the null hypothesis of r cointegrating vectors against the alternative
of r 4 1 cointegrating vectors is the Maximal Eigenvalue test and is given by

Amax = —T[In(1 — 4;)] (11.3)

We can reject the null hypothesis of no cointegration if the calculated Trace statistic
or Max Eigen Value surpasses the critical value.

11.4 Results and Analysis

11.4.1 Outcomes of Stationary Test

As mentioned in the materials and methodology part, the study has applied the
ADF test to identify the stationary properties of the selected variables. Stationarity
is primarily tested via unit root tests. The test findings also aid in determining the
needed order of integration, or the number of times the data point needs to be varied.
In order to eliminate a unit root or specific trend, the study applies the Augmented
Dickey—Fuller (ADF) test to all the variables. The outcomes of ADF unit root test is
displayed in Table 11.1.

Following the test statistics, the study observed that all the selected variables are
non-stationary at levels but stationary in first differences. Thus, we conclude that all
the data series are 7(1).
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Table 11.1 Outcome of

stationary test Series g\t;ltgi?ﬁirslted Dickey—Fuller test
Level First difference
LNCOVID 19 —2.387 —5.047"
LNER —1.003 —5.790"
LNINFLATION —3.212 —3.993*"
LNNIFTY —2.091 —7.783"

Source Author

11.4.2 OQutcomes of Cointegration Tests

InTable 11.2, the estimated results of Johansen’s cointegration tests have been shown.
The table displays the total number of cointegrating vector results for the provided
specification. Trace statistics have been used to demonstrate these. Similar evidence
is presented in the second section of the table, which uses the maximum eigenvalue
test to identify the cointegrating vectors. The null hypothesis is rejected in each case
of trace statistics based on p-values at 5% significance. At the 5% level of signifi-
cance, the trace statistic is always higher than the crucial value. Four cointegrating
correlations between the variables are shown by the trace test. Similarly, under the
maximum eigenvalue test also the study observed four cointegrating equations. Thus,
both the trace test and the max-Eigen value test have indicated four cointegrating
equations at the 1% level.

In short, the statistics are consistent with the evidence that the COVID-19 cases,
NIFTY, and economic indices like inflation and exchange rate have a long-term asso-
ciation. Outcomes of the study suggest that every sphere of the economy, including
the stock markets, was impacted by the COVID-19 virus’ quick spread. The stock
markets of industrialized and emerging nations have both experienced significant
volatilities. However, the impact of COVID-19 on stock market performance may
only be temporary because of the robust foundations of developed country stock
markets, and those markets may rebound during the economic recovery.
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Table 11.2 Result of the cointegration test

R. Sarma

Trace Test

Hypothesized

No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.**
None* 0.507118 53.82299 40.17493 0.0013
At most 1 0.433908 33.30593 24.27596 0.0028
At most 2 0.300596 16.80497 12.3209 0.0083
At most 3 0.199049 6.436706 4.129906 0.0133
Maximal Eigenvalue Test

Hypothesized

No. of CE(s) Eigenvalue Max-Eigen Statistic 0.05 Critical Value Prob.**
None * 0.507118 20.51706 24.15921 0.1444
At most 1 0.433908 16.50096 17.7973 0.0774
At most 2 0.300596 10.36826 11.2248 0.0705
At most 3 0.199049 6.436706 4.129906 0.0133

*Denote rejection of the hypothesis at the 0.05 level.
**Mackinnon—Haug—Michelis (1991) p-values.

Trace test indicates 4 cointegrating equations at the 0.05 level.

Maximal Eigenvalue test statistics indicate 4 cointegrating equations at 0.05 level.
Source Author

11.5 Conclusion

The present chapter tries to examine the relationship between COVID-19 and
different macro variables of the Indian economy. To fulfil the objectives, the study
has used monthly data of selected variables during the year 2020 to 2022. Initially,
the study has employed a unit root test to examine the stationary property of the vari-
ables. In addition to this, the study has also applied a co-integration test to examine
the long-run relationship among the variables. The study has found that all the vari-
ables used are integrated of order one, that is, they are non-stationary at a level and
become stationary at first difference. After identifying the order of integration, we
have applied the co-integration technique as mentioned above. The outcome of the
co-integration test implies that there is a long-run relationship among the selected
variables.

The global pandemic compels the policymakers across the globe to re-design, and
re-thought the public policies of national interest. In order to mitigate the difficulties
of the pandemic, some country-specific prescriptions are to be followed. Policies
concerning the macro variables should be such that they create confidence, and
resilience on the part of the government as well as of the public, not only to gear up
from the present uncertain and dangerous situation but also to face further difficulties.
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Chapter 12 ®)
Women Matter: An Analysis of Italian Gzt
women’s Employment Between Two

Crises

Leonardo Salvatore Alaimo @, Antonio Corasaniti, and Luisa De Vita

12.1 Introduction

The strongest impacts of economic downturns are often on female employment.
However, this is not a generalized decrease, but has mainly affected specific economic
sectors. The COVID-19 crisis has affected some of the fields in which women are most
present, such as trade, tourism, and care services. The impacts also differ according
to the employment contract and age. In Italy, for example, the protection measures
activated by the government, such as the freeze of individual and collective layoffs for
redundancy, have protected above all adult permanent employees. This contribution,
focusing on the Italian situation, provides a comparison of the impacts on women’s
employment of two very different crises: the financial crisis of 2008 and the one
generated by COVID-19. The aim is to show that, despite the different trends with
an increase in female employment in the first case and a fall in the second, we have
always the same problem: the quality of female employment.

While the great proportion of employed women in Italy is those with high educa-
tional attainments, women continue to have more atypical, lower-paid contracts and
to be concentrated in low-tech and high labor-intensity industries. This prevents the
improvement in conditions for working women those crises contribute to exacer-
bate. If the financial crisis has raised the level of women’s employment, especially in
low-skilled and low-wage occupations, the pandemic has hit just these occupations,
pushing women even further out of the market.

L. S. Alaimo (X)) - A. Corasaniti - L. De Vita
Department of Social Sciences and Economics, Sapienza University of Rome, Rome, Italy
e-mail: leonardo.alaimo@uniromal.it

A. Corasaniti
e-mail: antonio.corasaniti@uniromal .it

L. De Vita
e-mail: luisa.devita@uniromal.it

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023 183
R. Bhattacharyya et al. (eds.), COVID-19 Pandemic and Global Inequality,
https://doi.org/10.1007/978-981-99-4405-7_12


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-4405-7_12&domain=pdf
http://orcid.org/0000-0002-9785-0436
mailto:leonardo.alaimo@uniroma1.it
mailto:antonio.corasaniti@uniroma1.it
mailto:luisa.devita@uniroma1.it
https://doi.org/10.1007/978-981-99-4405-7_12

184 L. S. Alaimo et al.

The chapter will attempt, through an analysis of the microdata collected in the
European Labour Force Survey (hereafter ELFS) for the 2009, 2011 and 2020, to
analyse these mechanisms in detail.

The chapter is organized as follows. In the first paragraph, we discuss the long-
term trends in female employment in Italy showing how crises, regardless of origin,
contribute to the polarization of female employment. The second part presents the
methodology and data analysis of the ELFS. The last part, together with the discussion
of results, provides several insights for policymakers especially for rescheduling the
investments planned in the post-pandemic recovery strategies.

12.2 Cirisis and Quality of Female Employment in Italy

The deep employment crisis generated by the COVID-19 pandemic is mainly a crisis
of female employment. Looking at the ISTAT data of December 2020, it is imme-
diately obvious how there were more than 370 thousand fewer employed women
compared to the same period in 2019. Of the total 445 thousand jobs lost in one year,
70% are women. However, the impacts are highly diversified across economic sectors
like all economic downturns. As is well known, for example, during the 2008 finan-
cial crisis, which lasted with varying fluctuations until 2013, it was mainly women’s
employment that was holding out. Indeed, while heavily masculinized sectors such
as finance or construction have suffered major losses, the demand for goods and
services such as education, health, personal services, etc., has remained the same,
thus favouring women massively employed in these sectors.

The crisis from COVID-19 19 on the contrary, has affected two of the indus-
tries where women are most present, trade and tourism, including the food service
sector, which alone explains the largest share of the losses. In addition to differen-
tial impacts by sector, contractual differences are also significant. The layoff freeze
and the wage guarantee fund have mainly protected permanent employees by exac-
erbating the inequalities in the labor market. Looking at the data, it was mainly
fixed-term employment that declined with 22.7% fewer employed; self-employment
dropped by 5.1% as did part-time work and collaboration. The collapse is also concen-
trated on young women, i.e., those mostly employed with more unstable contracts
and therefore penalized by these employment dynamics. The only encouraging data
is the retention of employment for educated women. Gender gaps decrease as educa-
tional attainment increases. In 2020, women with an upper-secondary degree have an
employment rate 25.5 points higher than that of their peers with low levels of educa-
tion, an advantage almost double that of men, and the difference between the rates
of female college graduates and high school graduates is 16.6 points, an advantage
three times higher compared with what occurs for male employment.

Employment outcomes are affected both by the greater employability in the labor
market of higher educational qualifications and by the interest in participating in the
labor market, which increases as the level of education attained rises” As evident from
the data, in fact, the inactivity rate falls by more than 40 points in the transition from
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lower secondary school to college graduation. These advantages, however, diminish
when looking at disciplinary pathways. Even during the crisis, male employment in
STEM fields has grown while women, despite holding a degree in these disciplines,
face greater entry difficulties. The occupational rate of women with degrees in STEM
fields is 10% lower than that of men.

The recent pandemic crisis and the economic crisis of 2008, rather than marking
a setback, serve as a magnifying glass of the historical problems affecting women’s
employment in Italy, which relate to 3 macro factors.

The first concerns the division of domestic and care work and services for chil-
dren and the elderly, especially for the frail and dependent older adults. The second
concerns the quality of employment with reference to working conditions, wages,
protections, and career advancement. Finally, the third is related to the need to imple-
ment policies to also invest and allocate resources to those sectors where women are
most present, namely the service sectors where essential and strategic products and
services are offered for social inclusion and collective well-being.

On the first point, Covid and forced confinement provided further proof of the
overwhelming gender asymmetry in domestic and care work division. The strong
variability in employment rates between women with children and without children
highlights the strong penalizing role that children play in women’s access to and
retention in the labor market as well as in their career paths [17]. As variously shown,
women are forced to leave work at the birth of their first child in almost 20% of cases,
and when they re-enter the labor market they usually do so with part-time contracts
and low labor intensity. Even during the lockdown imposed in Italy, although it was
plausible to expect some rebalancing in homebound families, no significant changes
seem to have happened. In fact, research has shown that beyond minor adjustments,
especially in younger and more highly educated families, it was mostly women who
bore the burden of caregiving [8, 11], exacerbated also by the need to follow and
organize distance education [5].

Policy initiatives often have prioritized the increase of the flexibilization of work,
for example with the increased use even in the post-pandemic period of remote work.
While less has been invested in the expansion of services. With respect to childcare
services, the number of available places, especially in public services, is dramatically
insufficient [ 10]. The coverage rate does not exceed 30%, and in 50% of cases, these
are private facilities with fees that are often too high for many families. Also, very
strong are the territorial gaps, in several southern Italian regions the coverage rate does
not exceed 3% of the potential supply. In addition to the scant number of available
services, these are services that are inadequate for the needs of female workers and
need more flexible arrangements both in access criteria and on opening and closing
times.

With respect to services for long-term care, the absolute prevalence of monetary
transfers and the low investment in services not only does not create new employment
but also prevents the development of the social infrastructure that is so much needed to
boost the country’s productive capacity. The investment in these services, in addition
to providing new employment, also makes it possible to invest in human capital
and professionalize a sector with a strong female presence that still suffers from
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disadvantageous working conditions in terms of both social recognition, wages and
social protection.

The disadvantage is greatest for the most vulnerable women. As clear not only
with the pandemic crisis but also since the economic crisis of 2008, those who
have suffered the greatest disadvantages have been women with lower education
and precarious working conditions. If indeed the crisis of 2008, had favoured
women’s employment but contributed to a sharp decline in the quality of work, the
pandemic crisis wiped out especially low-educated women employed in low-skilled
occupations.

As mentioned, highly educated women enjoy a better position although this is still
a relative advantage and only compared to uneducated women since the gap with
men with equal education remains constant.

Although women are better educated and have better peer performance, they have
the finest results both on time to degree and get higher evaluations, but the perfor-
mance in terms of employment still needs to improve. In addition to having uneven
labor market participation, women have fewer chances for career advancement and
earn significantly less than their male peers [22]. On the gender pay gap, the problem
is mainly related to the greater concentration of women in those sectors where wages
are lower. With respect to top positions, on the other hand, women experience a real
“pay effect” whereby they are paid less for their work for the same qualifications, and
this is especially true for managerial positions. Even the debated Gulfo—Mosca law
on gender quotas, while achieving very important results in terms of presence on the
boards of listed companies, has not produced significant effects for other managerial
positions. For example, the presence of women in middle management positions has
not improved either in numerical terms or with respect to pay [7, 19].

Finally, the third point regarding the need to devote more attention and resources
to the service sector, especially personal services. As we know, these are highly
feminized sectors that are considered essential to the functioning of socioeconomic
systems that are often considered non-strategic or low value-added.

On the contrary, as pointed out earlier, investment in social infrastructure is
strategic in a win—win logic in which both workers, especially women, and the
broader social community benefit. Strengthening investment in essential sectors
where women are the majority would ensure on the one hand the possibility of
qualifying the sector, especially from the point of view of the skills employed,
by improving working conditions which means higher wages and better social
protections.

On the other hand, it would enable the provision of more qualified services, which
would also have a positive impact on the quality of life of citizens.

From this point of view, investments directed to sectors in the hi-tech, digital,
and those related to the green transition impact mainly in male-dominated sectors. It,
therefore, seems crucial that investment in these sectors should also go in the direction
of increasing the presence of women with expendable skills in these supply chains
with important impacts in terms of the quality of female employment. On the other
hand, supply chains related to care, personal services, trade, tourism and catering
without investment are bound to remain underdeveloped. These jobs where women
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are massively employed are characterized by high informality, low productivity and
thus low wages with very negative spillover effects on GDP as well.

12.3 Data and Methods

12.3.1 Data Description

‘We want to analyze the effects of a set of explanatory variables on the level of income
of women in Italy in three years, 2009, 2011 and 2020. In order to do this, we use
data from the Eurostat’s Labor Force Survey. Table 12.1 reports the variables used
in this work.

The dependent variable is the level of income by decile (INCLEVEL), obtained
by recoding the decile of income (INDECIL). Figure 12.1 reports the percentage
distribution of INCLEVEL in the three years considered. We can observe how the
distributions are quite similar, with a prevalence of women reporting low-income
levels (around 40% in all years); as expected, the lowest percentages are for high
incomes.

Figures 12.2, 12.3, and 12.4 in Appendix report the percentage distributions of
the considered explanatory variables.

Asshownin Table 12.2, among the high-skilled occupations, during the three years
observed only the “Professional” group showed a marked increase. In contrast, female
managers went from accounting for 1.3% of the total employed in 2009 to 0.8% in
2020. The same trend for the group of “Technicians and associate professionals”,
who went from weighing in at 26.2% of the total in 2009 to nearly 17% in 2020. At
the same time, for medium- and low-skilled occupations, female workers employed
in “services and sales” occupations increase as a percentage of the total, while the
percentage of those employed in elementary occupations does not show a consistent
change between 2009 and 2020.

Taking into consideration the type of employment (Table 12.3), the occupational
groups that show clear changes between 2009 and 2020 are the “Professionals” and
the “Services and sales workers” on the one hand, which see their weight increase
in percentage terms as far as full-time jobs are concerned, while on the other hand, a
decreasing trend can be identified among “Technicians and associate professionals”
and “Elementary occupations”, which go from representing 29.8 and 10.6% of full-
time female workers in 2009 respectively, to 18.7 and 8% for 2020.

With regard to part-time work, it is the medium- and low-skilled occupational
groups that see their weight increase in the total computation of part-time workers:
in fact, the group of “Services and sales workers” over the three years registers a
steady increase in this regard, rising from 24.3% in 2009 to 32.3% in 2020, and
the “Elementary occupations” which, while in the transition from 2009 to 2011 see
their weight increase from 22 to 24.6%, despite a slight decrease registered for 2020
(23.1%) fail to return to the 2009 levels.



188

L. S. Alaimo et al.

Table 12.1 Variables used: names; descriptions and modalities

Variable Description Modalities
name
INCDECIL | Monthly (take From 1 (Below the Ist decile) to 10 (More or equal to the
home) pay from 9th decile
main job (deciles)
INCLEVEL | Level of income Low: from 1 (below the 1st Dec.) to 3 (between 2nd and 3rd
by decile Dec.)
Medium: from 4 (between 3rd and 4th Dec.) to 7 (between
6 and 7th Dec.)
High: form 8 (between 7 and 8th Dec.) to 10 (more or equal
to the 9th Dec.)
HATLEVI1D | Level of education | Low: Lower secondary; Medium: Upper secondary; High:
Third level
AGE Age class of 15-19; 20-39; 40-54; 55-69
population
REGIONW | Macro-area of North; Centre; South
place of work
ISCO1D/ Occupation 1: Managers. 2: Professionals. 3: Technicians and associate
IS881D classification professionals. 4: Clerical support workers. 5: Service
(coded 1 digit) and sales workers. 6: Skilled agricultural, forestry and
fishery workers
7: Craft and related trades workers. 8: Plant and machine
operators and assemblers. 9: Elementary occupations
FTPT Full-time/ Full-time job; Part-time job
Part-time
distinction
TEMP Permanency of the | Person has a permanent job or work contract of unlimited
job duration; Person has temporary job/work contract of
limited duration
CHILD 0-8 | Presence of Yes; No

children aged less
than 9 years in the
household

Source Compiled by the authors using Eurostat’s Labor Force Survey

Most occupational groups show within them a decrease in female full-time
workers over the 12-year period considered (Table 12.4). This is most evident for
groups connoted by medium and low qualifications, such as Service and Sales
workers (-6.8 percentage points) and Elementary Occupations (-14.4 percentage
points). Obviously, these are the groups where, on the other hand, the share of part-
time female workers increases in percentage terms, while for the group of Managers,
as well as the group of Craft and related trades workers, the decrease in the incidence
of part-time work in the total number of employed women is quite clear in the group

as a whole.
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In every group except the armed forces, the presence of women with a child aged
0-8 years decreases (Table 12.5). This generalized trend, however, is not the same
for all groups; in fact, it is mainly female workers in the Managers, Services and
sales workers, Skilled and agricultural workers, and Craft related trades workers
groups that show a significant increase in percentage terms between 2009 and 2020.
Consequently, it is precisely these groups that have marked a sharp decrease in
percentage terms within them of women with children 0-8. For the remaining groups,
however, the variations are small in both cases.

12.3.2 Model Specification

We want to analyze the effects of a set of explanatory variables on the level of
income (in a scale from 1—Low to 3—High), an ordinal variable. Ordinal variables
are often analyzed with the linear regression model. However, such variables violate
the assumptions of the linear models, which can lead to incorrect conclusions [14,
16, 25]. For this type of variable, we know the categories are ordered (running from
high to low or low to high), but the distance between the categories is unknown [12,
13]. That is, unlike continuous variables, the distance between values 1 and 2 need
not be the same as the distance between values 2 and 3. With ordinal outcomes, it
is much better to use ordinal response models that avoid the assumption that the
distances between categories are equal and, consequently, the problems of treating
ordinal variables as though they are continuous. There is more than one ordinal
regression model. One of the most popular models is the so-called proportional
odds model [14], also known as the proportional odds version of the cumulative

2009 2011 2020

High

Medium

0% 10% 20% 30%% 40% 50% 0% 10% 20% 30%  40% S0% 0% 10%% 20% 3095 40 0%

Percemtage

Fig. 12.1 Percentage distributions of income’s deciles for women: year 2009, 2011, 2020
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Table 12.2 Distribution of employed women per Isco per year (100% per column)

ISCO 2009 (%) 2011 (%) 2020 (%)
Armed forces 0,1 0,1 0,1
Managers 1,3 0.9 0,8
Professionals 10,5 17,1 19,0
Technicians and associate professional 26,2 17,7 16,9
Clerical support workers 21,0 21,6 21,2
Services and sales workers 16,9 20,5 22,6
Skilled agricultural, forestry and fishery workers 0,3 0,3 0,3
Craft and related trades workers 53 4,2 2.8
Plant and machine operators—assemblers 4,1 3,7 32
Elementary occupations 14,2 14,1 13,2
TOT 100 100 100

Source Computed by the authors

Table 12.3 Composition of Full-time and Part-time job per Isco (Employed women; 100% per
column)

ISCO 2009 2011 2020

FT (%) |PT (%) |FT (%) PT (%) |PT (%) |FT (%)
Armed forces 0,1 0,0 0,1 0,0 0,2 0,0
Managers 1,7 0,5 1,2 0,2 1,2 0,1
Professionals 13,0 4.8 22,1 7,3 25,4 7,6
Technicians and 29,8 18,2 18,1 13,2 18,7 11,8
associate professional
Clerical support 20,0 20,7 20,7 19,7 21,3 20,8
workers
Services and sales 14,2 24,3 18,1 28,5 18,2 32,3
workers
Skilled agricultural, 0,4 0,3 0,3 0,3 0,4 0,3
forestry and fishery
workers
Craft and related 5,0 6,8 4,3 43 3,0 22
trades workers
Plant and machine 5,1 2.4 4,7 2,0 3,7 1,8
operators and
assemblers
Elementary 10,6 22,0 10,3 24,6 8,0 23,1
occupations
TOT 100 100 100 100 100 100

Source Computed by the authors
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Table 12.4 Full-time and Part-time distribution per Isco (Employed women; 100% per row)
ISCO 2009 2011 2020 TOT

FT |pT |FT |PT |FT | PT(%) (P
(%) | (%) (%) |(%) | (%)

Armed forces 98,4 1,6 1929 | 7,1 |98,6 1.4 100
Managers 90,2 | 9,8 1928 | 7,2 |953 4,7 100
Professionals 87,2 12,8 87,6 |[124 |86,8 |13,2 100
Technicians and associate professional 80,5 [19,5 |76,2 |23,8 |758 |242 100
Clerical support workers 70,8 29,2 |71,0 |29,0 [66,9 |33.1 100
Services and sales workers 59,5 40,5 |59,7 |40,3 |52,7 |473 100

Skilled agricultural, forestry and fishery | 76,5 | 23,5 |71,6 |284 |69,4 |30,6 100
workers

Craft and related trades workers 64,9 |351 |69,7 |30,3 [73,0 |27,0 100
Plant and machine operators and 84,1 |159 |84,6 |154 |79,9 |20,1 100
assemblers

Elementary occupations 549 |45,1 |49,5 |50,5 (40,5 |59,5 100

Source Computed by the authors

Table 12.5 Percentage of female workers with at least one child aged less than 9 within the
household (100% per raw)

ISCO 2009 2011 2020 TOT

No Yes No Yes No Yes (%)
(%) (%) (%) (%) (%) (%)

Armed forces 83,3 16,7 80,0 200 77,8 |222 100
Managers 80,0 (20,0 |80,6 19,4 83,9 16,1 100
Professionals 77,2 22,8 77,2 22,8 79,0 21,0 100
Technicians and associate 73,9 26,1 71,1 28,9 78,8 21,2 100
professional

Clerical support workers 76,3 23,7 76,5 23,5 79,6 20,4 100
Services and sales workers 77,6 22,4 79,3 20,7 82,4 17,6 100

Skilled agricultural, forestry and 75,0 24,7 80,0 20,0 84,0 16,0 100
fishery workers

Craft and related trades workers 74,7 25,3 77,4 22,6 81,2 18,8 100

Plant and machine operators and 81,3 18,7 74,3 25,7 81,5 18,5 100
assemblers

Elementary occupations 81,3 18,7 81,6 18,4 83,7 16,3 100

Source Computed by the authors
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logit model [1], an extension of the binary logistic model for the cases in which the
dependent variable assumes ordered categorical values. Such a model, probably the
most frequently utilized in practice for ordinal response variables, uses cumulative
probabilities which do not overcome a threshold. In this way, it makes the whole
range of ordinal categories binary at that threshold. It is based on the cumulative
distribution function:

expay, + BX

r(y<m)=mn_l+n_2+ +n_m T+ expay, + BX

where m = 1, ..., J is the outcome category; X is the matrix of the explanatory
variables; «,, the intercept and B (the vector of coefficients) are the parameters, we
must estimate. Pr(y < m) measures the probability of y below a given m. From the
previous equation, we can define the odds that an outcome is less than or equal to m
given x:

P <
S.2<m|>m(x) = M for m = 1,...,.]—1
- 1 —Pr(y <mlx)

If the cumulative odds are less than 1 (more than 1), the response is associated with
a shift towards the right (left) of the response scale, namely a rise in the probabilities
in the higher categories. The model can be estimated by calculating the natural
logarithms of the odds, assumed to equal:

1nQ§m|>m(x) =Tm — xﬂ
where 7, is the cut-point to estimate. In the case of three categories (like that of

this work) and considering only one independent variable, where we are fixing the
intercept to equal 0 and estimating the cut-points, the model is

Pr(y < 1lx)
——— =1 —xf
1 —Pr(y < 1|x)

Pr(y <2|x)

=1 —xp

n—
1 —Pr(y <2[x)

B is the vector of p coefficients, each of which describes the influence of the p
explanatory variables on the logit and the «,, parameter is related to the outcome
category and not used in the interpretation of the results. This effect does not change
for all the J — 1 cumulative logits. One of the main assumptions of this logit formu-
lation is the common effect of B in the J — 1 equations. Therefore, each logit has its
own intercept (c,, ), but the regression coefficients (f) do not depend on m, implying
that the model assumes that the relationship between x,, and y is independent of
m [14]. Consequently, because the regression parameters are independent of and
invariant to the outcome category, the odds ratios (OR) are the same over each logit,
and the common log odds ratio provides a single estimate of the log odds ratio over
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the cut-off points. This estimate is the optimum one obtained using the maximum
likelihood methods. This assumption, the so-called parallel regression assumption
or the proportional odds assumption, establishes that the relationship between each
pair of outcome groups must be the same. Because the relationship between all pairs
of groups is the same, there is only one set of coefficients (only one model). If this
assumption is violated, there is no parallelism between the categories and, conse-
quently, interpretations of the results will be wrong and we would need different
models to describe the relationship between each pair of outcome groups. Models
violating the parallel regression assumption should be used with care since they raise
identification and interpretation issues [1].

We fitted proportional odds models to the data for the different years considered
and tested the proportional odds assumption using the test proposed by [4]. For the
three models, the tests reject the parallel regression assumption. When the hypothesis
is rejected, we can use alternative models that do not impose the constraint of parallel
regressions (see, for instance: [3, 14, 18, 23]), but this violation is never a reason to
use linear regressions [13]. In this work, we opted for the generalized ordered logit
model [6, 13, 15]. The parallel regression assumption, as previously written, results
from assuming the same coefficient vector in all the J — 1 equations. The generalized
ordered logit model allows B to differ for each of the J — 1 equations:

InQ<pjzmx) =10 —xB, form=1,...,J -1
where predicted probabilities are computed as follows:

Pr(y = Ijx) = —XPUL = %P1
1 4 expt) — x B,

EXp(T; —XpP; EXpl\T; —XPp;_
Pr(y = jlx) = px; —xB)) _ p(r; —xA,)) for j=2,...,J —1
1+exp(r; —xB;) 1+exp(t;—xB;_ )

expry—1 —XB,_,

Pr(y =J|x) =
v ) 1 +expty_1 —xB,_,

12.4 Results

We start with the analysis of the association between the dependent variable
(INCLEVEL) and the set of selected explanatory variables. To do this, we construct
the contingency tables between the dependent variable and each independent variable
(reported in Appendix). In Table 12.6 we report the x? statistics and the Cramer’s V
index of each contingency table in different years. Because the x? values are always
significant, we could claim that there are relationships between INCLEVEL and the
considered variables. Obviously, we can only claim that the distributions are different,
because the x 2 testis not directional. The Cramer’s V index allows us to have ameasure
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of association in a range from 0 (no association) to 1 (maximum association). We can
observe that the values are practically the same in all years. The highest level of asso-
ciation (more than 0.5 in all years) is observed between INCLEVEL and the variable
regarding full-time/part-time job distinction. Medium values of the association are
observed for the occupation classification. All the other variables show weak levels of
association with INCLEVEL, with the Macro-area of job and the presence of children
aged less than 9 years in the household having 0 values.

At this point, we estimate three generalized ordered logit models, one for each
considered year, by using STATA statistical software. Table 12.7 reports the results.

For each model, we have two sets of odds ratios labelled LOW and MEDIUM; the
odds ratios indicate the factor change in odds of observing a value above the listed
category versus observing values at or below the listed category. For each considered
variable, we indicate the base level in parentheses.

In general, we can observe that the independent variables almost always show the
same signs in different years. Specifically, regardless of the year considered, we can
observe that:

e Women with higher educational qualifications are more likely to belong to a higher
income decile. For instance, looking at 2009, women with a high education level
have 2.497 times higher odds of having a medium or high-income decile than do
women with a low level of education; women with high education have 4.205
times higher odds of having high-income decile than do women with a low level
of education. Similar considerations apply to 2011 and 2020.

e Managers in almost every case are more likely to belong to a higher income decile.
For 2009 alone, professionals have the higher probability, among the various
groups, of belonging to higher income deciles, and only for those whose base
income is low. As one moves into lower-skilled occupations, the probability tends
to decrease more and more.

e Geographic area data also show the same result throughout the years, regardless of
income bracket. The geographic variable shows that those who work in northern
Italy are more likely to belong to a higher income decile, with the probability
decreasing as one moves toward the South of the country.

e The presence of children between the ages of 0 and 8 within the household,
while found to be statistically significant in determining higher probabilities of
belonging to medium or high incomes for all three years examined, in the case
where the starting point is lower-middle incomes are not significant for 2011 and
2020, but only for 2009. For the latter case, women with children belonging to
this age group have 1.149 times higher odds of having high-income decile than
do women without children aged between 0 and 8.

¢ Finally, focusing on the type of employment and the type of contract, the data
show that women who are employed on a permanent basis and those with full-time
contracts are more likely to belong to the upper income deciles than those who
are employed on a permanent basis and those with part-time contracts. Similar
considerations apply for all years taken in consideration.
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12.5 Discussion and Conclusion

The presented data confirm the strong segmentation of the Italian labor market, which
penalizes, especially the weakest categories. Although it is not yet possible to assess
the effects on female employment due to the pandemic, the 2020 data currently
available still allow us to highlight a downward trend.

Unsurprisingly, as educational qualifications increase, the probability of being in a
middle- or upper-income level increases in all three years considered. The two crises
have different outcomes, in fact, if the long-term effects of the financial crisis in 2008
pushed women’s employment with an increase also of less qualified women, the first
effects of the crisis from COVID-19 resulted in the market exit only for women in
elementary occupations. The growth trend in female employment is unchanged for
managers while it has increased for professionals. Looking at the data, elementary
occupations were 14.6% of total female employment in 2011 became 13.15% in 2020
with professionals increasing from 17.6 to 19, 4%. Particularly significant is the data
on income distribution that confirms inequalities in comparison with males even for
highly educated women. The data clearly show how highly educated women placed
in the highest income deciles in 2020 are only 13%, a downward trend since 2009,
while men are almost 42%. On the contrary, if we look at low-educated women in
2020 almost 50% are placed in the last 2 deciles compared to 16% of men.

As widely expected, inequalities related to care loads are very strong. The Italian
labor market continues to be hostile to women with children, and the 2020 data show
a further worsening. Out of the total number of employed women between 2009
and 2020, the percentage of employed women with children decreased by 2.5%
with a reduction mainly related to women placed in elementary occupations. This
group after a slight growth between 2009 and 2011, where women with children
in elementary occupations increased, collapsed again with the first effects of the
pandemic crisis. In 2020, only 43.3% of women in elementary occupations had at
least one child compared to 51.75 for professionals. Thus, the number of employed
women with children up to the age of 8 declines further highlighting once again how
the most disadvantaged is the low-skilled women. These results are also evident in
the ordered logit regression model. Indeed, the probability of having a middle and
high income is higher if one has children in the 0-8 range, and this is precisely related
to the higher presence of professionals, who therefore have higher income, among
women with children.

The data then confirm how sectors related to personal services, where most
women’s employment is concentrated, are the most likely to have occupations placed
in the lowest income deciles. Moreover, these sectors from 2009 to 2020 have seen
an increase in the number of employed women but the growth is mainly in part-time
employment contracts from 45% in 2009 to 53.15 in 2020. The increase in part-time
employment, which is predominantly involuntary in Italy, impacts also on wages,
which, as evidenced by the regression model, decreases the probability of being in
the highest income deciles.
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Overall, the data presented on the quantity and quality of women’s employment
highlight how the crises only exacerbate Italy’s difficulties as it struggles to make
the most of women’s human capital, even compared to educated women.

There are two main trends.

On one hand, the proportion of women among skilled professionals continues to
increase, as does progress towards wage equality, albeit at a slower pace. Indeed,
while the gender quota law introduced in Italy in 2011 has produced an increase in
the number of women on the boards of listed companies, there have been no trickle-
down effects either in management positions, where there are still few women, or in
companies that are not required to comply with quotas.

To provide an example if we look at the data the law on gender quotas that
forced publicly listed companies to increase the percentage of women on boards
has generated important progress. Women on the boards of Italian listed companies
(productive sectors excluding finance) in 2022 is almost 43% which ranks Italy above
the European average. However, if we look at executive roles the presence of women
remains at 14%, and the percentage of CEOs remains very low.

On the other hand, the employment conditions of the most vulnerable women
(with children, low education, etc.) are found to be much worse, emerging of strong
segregation among women. These impacts appear to be the result of the neo-liberal
turn of gender equality policies aimed at valuing especially women who have high
credentials and thus can meet the demands of competitive markets that, however,
force the most fragile women to accept extremely disadvantageous conditions to
stay employed [9, 20, 21].

Meaningful on this issue is the data on the working poor, which are mainly concen-
trated in the personal services sector where women are overrepresented. According to
INPS’s (Italian National Institute of Social Security) data, in 2018 women accounted
for 38% of workers at risk of low wages. Furthermore, when comparing women and
men in the same household, after the birth of a child, women are almost three times
more likely to experience a wage downturn.

Against this backdrop, the pandemic crisis by affecting the sectors with the highest
concentration of women has exacerbated inequalities, making it urgent to intervene on
a broader scale, including from the investments planned under the National Recovery
and Resilience Plan (NRRP).

With respect to the NRRP’s planned investments, the most encouraging indica-
tions concern the planned investments to increase the supply of services, especially
for children. As confirmed by OECD 2020 data, women receive pay for only 45%
of working time, compared to 67% for men precisely because of women’s greater
commitment to domestic and care activities. In this sense, the plan has tried to provide
a response by, on the one hand, funding the construction of new services especially
in the most deprived areas and, on the other hand, increasing the share of services
open both morning and afternoon.

The intention to act with skill-enhancing interventions to increase labour market
opportunities is also positive. Actions are planned to work on digital skills and
technical-scientific knowledge, the so-called STEM disciplines that offer important
opportunities for fostering skilled employment and on which women are still under-
trained. Likewise, support for female entrepreneurs, who still face many difficulties
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in accessing credit is also positive. Despite they represent a qualified and often very
innovative pool with a clear vocation to offer products and services that are more
sustainable and attentive to the needs of a broader community [24], resources for
women’s enterprises have been at a standstill for many years.

Fewer resources, on the other hand, are allocated to the highly feminized and
essential services sector, which, as was tragically evident in the pandemic, are often
considered non-strategic or low value-added. On the contrary, investment in social
infrastructure is strategic in logic in which both workers, especially women, and
society as a whole win. Strengthening investment in essential sectors where women
are the majority would ensure on the one hand the possibility of qualifying the sector,
especially from the point of view of the skills employed, by improving working
conditions which means higher wages and better social protections. On the other
hand, it would enable the provision of more services at higher quality with consequent
positive effects on the quality of life of citizens as well. The use of NRRP funds, on
the other hand, seems to favour mainly hi-tech, digital, and green transition-related
sectors. While these are highly strategic sectors, it is important to remember that
they are highly masculinized sectors thus is mandatory to increase the presence of
women with expendable skills in these sectors.

So if renewal is expected from the NRRP, it seems to be necessary to enhance all
women’s human capital, making women key players and supporting more inclusive
economic and social systems based on good quality employment for all.

Appendix
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Chapter 13 )
COVID-19, Online Education and Role iy
of Mentoring in Developing

Economies—A Theoretical Build-Up

with an Empirical Overhaul

Nilendu Chatterjee and Tonmoy Chatterjee

13.1 Introduction

We all know how badly the Pandemic named Covid-19 hit every part of the world.
Although first heard of in November 2019 in Wuhan province of China, but the
rapid pace at which this disease has spread across the universe, its severity and
its fast-changing nature—all are certainly not unknown to any of us. A disease that
could transmit through almost anything could decide the life and death of individuals
within a few days. Such severity with its awful nature along with a lack of knowledge
about its treatment had shaken the world.! Since this disease does not care about any
division of money, power, religion, region, caste, etc. it was transmitted and affected
every part of the world with individuals of every social category. The consequent
was quite expected, that is, lockdown or shutdown of economic and social activities
to break the chain of transmission. The modern human civilization of twenty-first
century, being powered by every sort of advancement, could hardly believe such an
enforced shutdown of activities but for the sake of life, we all had to accept it in
every part of the world.

By the end of March 2020, almost the whole of the world was compelled to go
into lockdown, and as a result, economic and social activities came to a halt for an
indefinite period. No one knew how long that shutdown would continue and its deadly

! Although the World has witnessed a pandemic in every 100 years for the last three centuries, but
on every occasion the nature of the disease has been different and so has been its treatment. Covid
-19, being absolutely a new disease was very hard to be diagnosed.
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impact on our future. But one thing was certain—life would never be like before in
the post covid era. At the beginning of the lockdown period, entire civilization went
into shock mode and hence at least for two to three weeks all sorts of activities were
halted. So were the activities of the education sector. But the show should go on. For
the sake of civilization and the future of millions of students, educational activities
could not be stopped indefinitely. After a few months of lockdown, all the sectors
gradually but surely started to open up again in order to restore normalcy but the sector
that suffered the most is the Education Sector. Together with other sectors, education
sector went into lockdown but unlike them, it could not open up maintaining various
covid protocols. It has suffered from a prolonged and certainly the longest period
of lockdown than any other sector, of more than eighteen months. In between this
period, whenever any attempt of opening up was taken, it failed miserably because
of the nature of activities involved with this sector.” Now the education sector has
gradually opened up and we can only hope for the best to happen for both teachers
and students. But one cannot forget the prolonged eighteen to twenty months which
could be regarded as the “period of darkness, uncertainty but with a bright ray of
light and hope”. Even if educational sector has opened up, we know it won’t be easy
for both teachers as well as students, since it won’t be like pre-pandemic era because
a lot of things and practices have changed in between and the education system in
India is on the verge of facing a paradigm shift in which online education is going
to be the inevitable wing. Again, in this era of normalcy, we have to abide by the
covid protocols and stop the spreading of the disease, as we do not know when this
pandemic would surely come to an end.?

The questions that started to take central stage as soon as the lockdown started
are—what will happen to the stakeholders of education, now? What will be the future
of teaching—learning evaluation? As the number of cases of Covid kept on increasing,
the lockdown got extended.* Questions that started to haunt were—will the students
suffer by losing the academic year? Or, will the exams be postponed indefinitely? As
the academic year went on, there needed to be more certainty about completing the
remaining syllabus.’ But, with the innovations and inventions of scientific tools and
their appropriate use in teach-learning pedagogy through hand-held devices made
the continuation of teaching—learning possible. In this circumstance of indefinite
uncertainty, the approach that was taken all over the world was to continue the study
through electronic medium, that is, online study was started and became predominant.
It seemed appropriate to keep the students active without wasting the academic year,
that is, without pushing them one step further into uncertain future. So, initiatives of

2 By “nature of activities” we mean huge gathering of students which is almost impossible to avoid
and norms of social distancing are hard to implement.

3 The sudden and rapid upsurge of “Omicron” variant of Covid once again developed “cloud of
fear” worldwide. Secondly, there are news of upsurge of covid cases in several parts of the world,
just like China is going through another wave.

4 Especially, for the education sector.

5 Even UGC, Government Bodies and Education Departments of various states had changed their
recommendations, policies and dates several times regarding exam of the students, such were the
effects of the disease and uncertainty of using offline mode.
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online were started to be taken by almost all academic institutions.® Hence, continu-
ation of education at all levels was considered as “emergency” both by educators and
students and both the communities started to continue teaching—learning activities
process by adopting systems in which they were not used to.”

At the same time, other important questions that came up were: Is it possible to
start studying, in online mode, in a developing economy like India? Even if it is
possible in the metro Cities, can it be feasible or possible for the poor people of the
backward regions of rural India? Are all types of students aware of that electronic
medium? Are the students suffering from mental depression due to this long-reigning
lockdown of education sector? What should be the way of providing them with study
materials? Will these be handful for them? What are the factors that could have an
influence over online education? What could be the possible positive and negative
externalities of using such mode? All such questions began to come up which would
be investigated in this paper with the help of primary data taken from the students
who have been participating in online mode of education ever since the lockdown
began.

Eventually, we all know, the online classes started in India also once it was realized
that the lockdown is going to be a prolonged one, from the month of April 2020. Since
then, the online classes in almost all parts of India continued until institutions opened
and even after opening up in November 2021. Now, Government has announced New
Education Policy 2020 and it is already implemented in different states of India. New
Education Policy 2020 has given immense importance to the online learning in order
to increase the gross enrolment ratio in higher education system. Hence, the mode
of learning that came into practice significantly during Covid is being recognized
as indispensable for future development of the education system. But the criticism
and doubts have continued to prevail. Is the quality of these classes good enough
like that of offline classes? Are the online study materials good enough? Are these
study materials lacking in quality compared to hard copy books? Are the Students
getting help from the teachers and libraries every day like they used to get before the
lockdown was announced? Are the classes being held regularly? Is it possible for the
students of backward regions, poor families to attend and continue such classes on a
regular basis? All such questions became immensely important [9]. Starting from the
month of July 2020, till now several College level and University level examinations
have been held by online mode in which open-book mode of examinations has been
followed. So, are the students prefer online examination mode? Or, have they been
facing any problem with online mode of examination? We have looked to get an idea
of such burning, controversial issues based on the views provided by students of both
rural areas as well as urban and semi-urban areas.

%1n this regard, one must not forget to mention the contribution made by electronic platforms,
especially that provided by the live meeting software.

7 Certainly, in developing nations like India where magnitude of online learning was almost
insignificant.
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A common perception among people is that online classes are that it can be
somewhat smoothly conducted® in Urban areas where all sorts of infrastructural
facilities along with good economic conditions prevail. But it is almost impossible
to conduct in backward parts or rural areas or even in semi-urban areas due to a lot of
problems. This paper would make a special focus on this viewpoint and its truthiness.

If we look at the field of literature, we would see that there are quite a few works
regarding online education or even distance education both before Covid-19 as well
as within the pandemic period. We all know that every new approach has its advan-
tages, disadvantages and challenges as well. All these along with the rise and popu-
larity of online educational software as a business during this pandemic have been
discussed by [1] by applying SWOT analysis. Several qualitative factors do lead to
the success and failures of online learning such as design of course outline, instruc-
tional technique, students’ perception, etc. [2]. Few outcomes or ways to success
have been suggested by the authors as well. Online learning has the great advan-
tage of being flexible. It has also been observed even before the pandemic period that
online and offline modes of education do not have significant differences as far as the
ranking of students and preferences between genders are concerned [3]. The work by
Chakraborty et al. [7] has focused on the opinion of Undergraduate students regarding
online education. They have surveyed 358 students and found that more than 65% of
students preferred offline education mode but around 40% supported courses from
government portals such as MOOCs. Again, they have dealt with various aspects of
online education, where they have observed that almost 69% students opined that
the quality of online teaching has been improving since its beginning in March’2020
and around 78% found online mode to be useful in the pandemic scenario. It is also
correct that there is no common prescribed strategy of online education that can
be followed. The teaching—learning pedagogy does vary across nations and within
different regions or even across institutions. Everywhere, the suitable; feasible peda-
gogy, for both teachers and learners, was followed for the sake of continuation of
teaching—learning process [4]. Studies found that students have gone through mental
depression, suffered from emotional distress during this pandemic and they did not
feel encouraged to join online classes with enough productivity and hence it asks for
different methods of online teaching to bring this section back to teaching—learning
process [5].

So, one can see that the existing works on online education during pandemic and
even before pandemic are mostly descriptive in nature Almost no work has considered
the whole range of issues of online education, beginning from economic condition of
the household to the regional division of technology, quality of education and even
the issue of mental depression. Very little work has covered students from both rural
and urban areas and compared between them. In this work, we shall look to fill up
these gaps which have been our prime motivation behind the work.

Rest of the chapter is organized as follows. Section 13.2 will analyze the build-up
and analysis of the theoretical background of the paper. Section 13.3 will be used

8 Not entirely, due to internet connectivity problems and negative economic impacts of this ongoing
pandemic on every sphere of people.
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for discussing data and methodology used in our study. Section 13.4 will discuss
about econometric findings of our study along with a rural-urban comparison which
is the prime focus of this study and finally concluding remarks along with policy
recommendations will be made in Sect. 13.5.

13.2 Theoretical Background

Though education is a public good by virtue and hence it is treated as almost free
good in developing economies, however, it has been attached with few associated
costs. For instance, transportation cost to reach institutes, cost associated with food
consumption during the stay in the institute and miscellaneous. We refer this cost as
cost of offline education (COE) and denote it as C,. Again, cost of education through
online (CNE) is also positive and we denote it as Cy. For example, expenditure
associated with internet charges, etc. Now for brevity of our understanding of rational
situation we assume C,, > Cy . Following the said inequality, we can derive the demand
for education under both offline and online modes in the following manner-

D, = D,(P,, Py, 1,T,); D} < 0, D} > 0, Dj > 0, Dj > o (13.1)

where, price of offline education (P,) is approximated by COE and it is assumed
that an increase in C, also increases expenditure or willingness to pay for offline
education directly and indirectly. Again, by virtue of partial substitutability between
offline and online education modes, the price of online education, that is, Py has
its adverse effect on the preference pattern of offline education. If online education
becomes cheaper compared to the offline one, students may opt for online education
mode for given quality of education level. Apart from price issue, the income of
the consumers (I) and taste (7',) over or biasedness over offline education positively
impact the preference of offline education.

Similar to the case of offline education demand, here we express the demand or
preference of online education in terms of expression (13.2).

Dy = Dy(Py, P,, I, Ty); Dy < 0, Dy > 0, Dy, > 0, Dy > 0 (13.2)

where, price of online education (Py) is approximated by CNE and it is assumed that
anincrease in Cyy also increases expenditure or willingness to pay for online education
directly and indirectly. Again, from behavioural instinct of partial substitutability
between offline and online education modes, the price of offline education, that is,
Py has its adverse effect on the preference pattern of online education. For instance,
if offline education becomes cheaper compared the online system, students may
choose offline education mode for give quality of education level. Effects of income
and taste (Tn) on demand of online education remain same as it is in case of offline
education. Now here, T, remains fixed at T, level by choice of students. However, Ty
depends on mentoring factor (M), that is, how and in which way proper mentoring
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can positively influence the preference over online education through taste channel.
Mathematically we can express it as-

T, =T, (13.3)
and
Ty = Tv(My, /T, =T,); T} >0 (13.4)

Therefore, following Eqs. (13.1)-(13.4) we can derive the preference between
offline and online education depending upon the following factors, one, C, > Cy and
TA/, >0.

Utility maximization of the representative student gives us the following condi-
tion;

MU, /P, = MUx/Pn (13.5)
Following the above-stated inequality, i.e., C, > Cy, from Eq. (13.5) we get
MU, /P, < MUy/Pn (13.6)

Inequality (6) tells us that students prefer online education over offline education
following the above cost discrimination. This inequality may be more biased towards
online education if we augment mentoring aspect in terms of Eq. (13.4) and hence
inequality (6) can be rewritten as

MU, /P, < MUN(T)/Px (13.7)

Following, Py < P, and MU, (T 9) < MUy (T'y) inequality (7) reveals that under
better mentoring under online education can influence students more towards online
education mode relative to offline education.

Here we have started with demand functions to compare online and offline educa-
tion systems. Further to categorise the significance of online education, we have
inserted the mentoring factor. To perform all these, we have implicitly assumed
that the demand functions are determined following the utility maximization of
representative participants. It is to be noted that even if we have started with
utility maximization and introduced envelope theorem our main outcomes remain
unchanged.
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13.3 Data and Methodology

In this study, we have collected primary data directly from students of UG level
covering both General Courses as well as Honours Courses through google forms
from both rural areas as well as urban areas. We have collected data of 1500 students
from ten Degree Colleges of Rural area and 1465 students from eleven different
degree colleges in Kolkata. One can say that that we have followed randomness
in our survey since both the respondents as well as his intention to reply or not—
both were unknown to us. Although our questionnaire contained several questions on
socio-economic and academic aspects, our main question was whether a student likes
to join online classes or not and what would be the way to deal with the issue of mental
depression so that during the prolonged lockdown period students always motivated
to attend online classes and do not feel any boredom or suffer from any emotional
depression. Students had to answer either “YES” or “NO”. So, our dependent variable
(Y) is binary in nature. “YES” was assigned the value of 1 and “NO” was coded as
0. Here we have performed logistic regression. It implies that our dependent variable
Y is categorical where the logit of Y has been used, instead of Y, in our regression
equation. So, it is expected that if online classes have a positive effect on the utility
level of a student, then he or she would say “YES” to the question, else “NO” should
be the reply.

The choice of either a YES or a NO for willingness to attend online classes implies
the fact that the students are facing a situation like an individual does in a free market
scenario. Here, the respondent student is allowed to judge whether he or she prefers
online classes or not. Let’s look at the Random Utility version of this Dichotomous
Choice elicitation method. We will see that a student will reply by saying a YES if he
or she gets more utility in online classes than offline classes. If the opposite happens,
then we will get a NO as reply.

Hence, one can say that if (Ugiine — Uggrine) = 0, the respondent student will
express his or her eagerness to attend online classes by replying with a YES. (U suine
— U opine) <0, then there is a NO by the respondent is the expected outcome.

But the thing is that neither the level of utility of an individual respondent from the
two forms of classes are observable or measurable, nor the difference between the
two forms of classes can be measured. But the factors which guide the willingness
or unwillingness towards either of the two forms are certainly very much observable
which helps us to specify the following forms of the utility function.’

Uontine (1, E; §) = 60(1, E; §) + e (13.8)

Uorriine (0, E; §) = 0(0, E; S) + ¢ (13.9)

9 This part is briefly modified from the theoretical methodology of Harou, Markandya, Bellu and
Cistulli (1998).
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From the above two equations, it is notable that willingness to attend online classes
or a YES is represented by 1 and the unwillingness is represented by 0 (zero), E is the
education-related variables and S stands for variables related to the socio-economic
aspects of the students or their families which includes income as well. Here, e is the
random error part that arises because of the limited knowledge regarding the utility
function.

From the Egs. (13.8) and (13.9), we get to see that a difference between the two
utility functions can be derived in the following manner.

From Egs. (13.8) and (13.9) we can write

AU = A — e (13.10)

where (Uoniine — Uopine) = AU, (e — €p) = ¢, and [6(1, E S) - 6(0, E, S)] = A6,
given Eq. (13.10), one can write that if

AO = e — the respondent will be willing towards online classes and he

or she would reply by saying a YES (13.11)

AB < e — the respondent will not prefer online classes and he or she would reply
by saying a NO (13.12)

Two forms of models, that is, either logit or probit model can be used to estimate
such types of Dichotomous Choice models. Here the logit model (logistic distribution
of the error term) for our analysis has been considered.'’

The probability that an individual student is willing to attend online classes can
therefore be expressed as

P (Willingness to attend Online Classes) = P(Y = 1) = P(e = Af8) = F(A6)
(13.13)

where Y is the observed dichotomous variable, willingness = 1, unwillingness = 0.
If we assume that the random part e is following a probability distribution of
logistic pattern, we can write that —

P (Willingness to attend Online Classes) = F(Af) = 1/[1 + exp(—A09)]
(13.14)

10 One can follow either the logit or the probit model for analysing DC models. This choice or
specification is again dependent upon the probability distribution of the random error part. If the
error part follows a normal distribution is the suitable one but if it follows logistic distribution then
logit is the appropriate one, but for being simple to deal with logit regression is the one that is
predominantly used.
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Table 13.1 Independent variables used in the study

Income Total monthly income from all sources

Sex Dummy variable. O for Males, 1 for Females, 2
for others

Caste Dummy variable. O for General Caste, 1 for OBC,

2 for SC, 3 for ST

Duration of online classes

Dummy variable. O for less than 3 h daily, 1 for
3-5 h daily, 2 for More than 5 h daily

Quality of teaching

Dummy variable. O for high, 1 for Medium, 2 for
Bad

Internet connectivity

Dummy variable. O for not a problem, 1 for if it is
a problem

Cost effectiveness

Dummy variable. O for Yes, 1 for No

Effectiveness of online study materials

Dummy variable. O for very good, 1 for good, 2
for medium, 3 for Bad

Centralized routine

Dummy variable. O for Yes, 1 for No

Nature of course

Dummy variable. O for Honours, 1 for General

Mentoring by teacher throughout the year

Dummy variable. O for Yes, 1 for No

Source Computed by the authors

So, in order to estimate the willingness of a student to attend online classes, we
have used the logit model'' which contains the following variables.

Dependent Variable:

where P; is the probability of willingness to say “YES” to attend or like online classes.
So, it represents the probability of Y = 1.

1, 72 is the log-odds ratio.!?

The ifldependent variables used in the model are described in Table 13.1.

We have used several socio-economic aspects by using dummy. These dummy
variables have been deliberately used because these attributes are expected to play
important roles in the responses of the students regarding online classes.

1T We have selected our variables in the model after carefully going through the existing literature

related to this line of study.

12 Along with an increase in P;, there is an increase in the log-odds ratio as well, since it represents
the ratio of probability of Willingness to attend online Classes (P;) and that of unwillingness to

attend (1-P;).
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13.4 Results and Discussion

Out of 1500 responses from the college of rural area, we have found 944 students
prefer online classes and 556 do not. In the urban area, out of 1465 students, these
figures are 955 in favour of attending classes and rest of the 510 students are unwilling.
One can refer to these number of unwilling students as “protest respondents”. There
may be several influencing factors behind one’s willingness or unwillingness over
online system, although all of them enjoy the facilities of online classes. So, we cannot
omit those respondents. The respondents have responded to the offered question by
either saying “YES” or “NQO”. In order to estimate the factors that have a significant
impact on willingness to attend online classes or even which factors are responsible
for unwillingness, we have used a logit model, and the results of our model are stated
in the following table.

Table 13.2 gives us meaningful outcomes. Here we can see that all variables
are not significant, yet they have meaningful interpretations in the context of our
study. Income, caste, sex—these three variables are insignificant which means this
practice of online classes was forcefully imposed upon all of us to save ourselves
from this pandemic. So, irrespective of level of income, caste or gender, we have to
accept this reality and adjust ourselves with this practice. Although, initially there
were objections coming regarding affordability of the poorer section to attend online
classes, since it needs a bit of investment in the form of having an android mobile
phone along with internet connectivity but as the days have passed, as the pandemic
got prolonged, the results show that even the poor families have accepted to incur
this investment for the sake of education of their child. So, people across all income
levels, caste, sex, region have adjusted themselves with this mode of education. The
quality of teaching is an issue, as it always is. As the qualities of teaching and study
notes fall, the willingness to attend online classes also decrease in both rural as well
as in urban areas. Same can be said about the duration of classes. As the duration
of classes per day rises, the willingness to attend classes fall in both regions. There
could be several factors, including internet data pack; lack of classroom atmosphere,
behind that. Our findings suggest that people in both areas believe that this system of
online classes is cost-effective in nature and bears significant impact on willingness,
although the level of significance varies across regions.

It is a fact, in the era of online classes, one has to bear lesser cost than pre-
pandemic era. A student does not have to bear the daily cost of going to college
and tuition. He or she, in the modern era of e-books and study materials, can easily
have access to them, and such facilities help in lowering down the costs. We can
see that as the connectivity becomes poor it affects the willingness to join classes in
both study areas and it has a higher significance in rural areas than in urban areas.
Having a centralized online routine structure, as expected, always helps the students
positively in attending classes. We can see that there are differences of opinions
between students of rural areas and urban areas over the two variables—nature of
course and mentoring. These two factors are very much related to each other and
both play significant parts in policy suggestions. In the rural areas, there is no issue
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regarding nature of course, that is, students of both honours or major course and
general or pass course are willing enough to attend classes but in urban areas as we
move from honours course to general course, the willingness fall. So, students of
honours course are more willing to attend classes in urban areas. The main reason
behind that is the factor of mentoring. In our studied institution of rural area, there is
continuous process of mentoring throughout the year that not only helps students in
attending online classes regularly but helps them overcoming several other problems
including mental; emotional depression through which almost everyone went through
during this period. Mentoring not only helped them to stay aware of every college
related, study-related programmes but they could share their family problems, mental
issues with the mentors that helped them overcoming several problems. The role of
mentor played by teachers of the institution, in this regard, plays the important role
of keeping all students in touch with studies throughout the year. In the institutions
of urban area, there were no such presence of mentoring which could have played
the decisive role in the willingness to attend online classes by “general degree course
or pass course students”. All these factors have been reflected in the fitness of our
models as well. In the rural area, our fitted model has the R—square value of more
than 77% and for the urban area it is over 54%, for a cross-section data, we can say our
models are well fitted but the model of rural area gives us a better picture. This could
be because of the fact that students of honours courses are judged as better ones, as
far as academic merit is concerned. But, in state like West Bengal, number of general
or pass course students is many times higher than that in honours courses. Hence,
encouraging those pass-course students to attend classes regularly is a challenge and
here mentoring plays the game changing role. Most of our variables are significant
at either 1% level or 5% level. The mean variance inflationary factors (VIF) of our
models are 3.08 and 3.91, respectively for rural and urban areas which shows the
problem of multicollinearity is not a serious issue for our study.'> We have also
calculated the marginal effects for all the variables that show for one unit of change
in the dependent variable, holding other variables constant, how the probability to
attend the online classes change.

We have also estimated the Lower Bound (LB) and Upper Bound (UB) values of
the variables of our concern at 95% confidence interval.'* The results are reported
in Table 13.3.

The table gives us actually the predictability power of our model. It tells us that
on 95% of the cases the values of the co-efficient are going to lie within the given
range of Lower Bound and Upper Bound.

13 Since it is below 5. If VIF is above 5, then it is considered as causing serious problems in
estimation process.

141t should be noted that the reported confidence intervals are asymmetric because the log-odds
ratios represent the transformed forms of the logit-coefficients which are non-linear.
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Table 13.3 Results of confidence intervals at 95% level of significance

Variable Rural area Urban area

95% confidence interval 95% confidence interval

LB UB LB UB
Income 0.00015 0.00032 0.00017 0.00048
Sex 0.00024 0.00061 0.00070 0.000101
Caste 0.00038 0.0088 0.00009 0.00030
Duration —0.00198 —0.00245 —0.00035 —0.00059
Quality of teaching —0.00330 —0.00387 —0.00055 —0.00089
Internet connectivity —0.04827 —0.05201 —0.00255 —0.000289
Cost effectiveness 0.00510 0.00575 0.00201 0.000289
Study notes —0.00390 —0.00481 —0.00029 —0.00066
Centralized routine 0.00108 0.00178 0.000155 0.000248
Nature of course —0.00208 —0.00289 —0.00330 —0.000878
Mentoring 0.00288 0.00408 —0.00605 —0.000988
Constant 3.0898 11.0285 2.0088 9.5878

Source Computed by Authors
13.5 Concluding Remarks and Policy Suggestions

By July 2020 Covid-19 had a negative impact on over 1.7 billion students of all
forms'> worldwide, covering 200 nations (UN, 2020) and hence overnight shift to
e-learning and online learning became the only possible mode of teaching learning
process. In developing nations like India, cursed with various forms of inequalities
and dualities, there were several questions regarding success of such pedagogy. In the
wake of sudden upsurge of Omicron variant and many more uncertainties regarding
Covid to come in future, online learning or even mixed mode of learning would
certainly continue for a considerable period. Although the number of Covid cases
have gone down and educational institutions have opened up, but the importance
given to this mode of learning in New Education Policy 2020 makes the outcomes
of our chapter even more relevant. Under such circumstances, online classes would
continue alongside offline classes, as students will be given the options to choose
any one of the two modes and during pandemic period it was the safest mode for all
the stakeholders. Our study over higher educational institutions of rural and urban
areas based on primary data suggests that we need to look after few factors which
may become crucial in increasing the attendance of students and hence deciding the
success of this pedagogy. Firstly, the nature or quality of teaching and study notes
has to be good, otherwise the students may not feel interested in attending classes,
secondly, duration of the classes has to be fixed in such a way so that the students do
not feel any pressure. Similar things can be said about having a centralized routine

15 Primary education to higher education.
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that bears a positive impact. The issue of cost-effectiveness has to be kept in mind,
including the issue of internet connectivity along with the amount of Giga Bytes
(GB) a student has to spend per day. Most importantly, mentoring should be started
and continued across all institutions not only for the sake of encouraging the larger
section of students to attend online classes regularly but from the social point of
view as well. We know people have been going through various forms of problems
during this pandemic period and being teachers, we should play the role of “guide” in
order to guide a student on several aspects and help him or her overcome several other
problems and continue education. Given that people from all socio-economic classes
have accepted this form of education and teaching communities, both students and
teachers have adjusted to it, and we may require to continue it for the sake of living,
few factors can decide the success of such classes should be taken care of.
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Chapter 14 ®)
The Role of Government Education ek
Spending in Low and Lower-Middle

Income Countries in a Post-Covid World

Haimanti Banerjee and Sucharita Ghosh

14.1 Introduction

The last few decades have seen a rapid expansion of the education sector worldwide
with the mass education of the population being an important policy directive in most
developing economies. One of the Millennium Development Goals set in September
2000 was to ensure universal primary education by 2015; this resulted in primary
school net enrolment in the developing world increasing from 83 to 91% between
2000 and 2015 [40]. Currently, one of the key Sustainable Development Goals (SDG)
for 2030 is to ensure free, equitable, and quality primary and secondary education for
all. On an ambitious mission to achieve this SDG target, global spending on educa-
tion has increased over the last 10 years. In fact, prior to the Covid-19 pandemic,
low- and middle-income countries registered the fastest growth in real spending on
education worldwide, increasing by 5.9% a year from 2009 to 2019 [17].! Govern-
ments contributed the highest to global education over this period at 82%, followed
by households and development assistance at 17 and <1%, respectively. There has

I'The economic literature has long established a strong relationship between education and
economic growth which is based theoretically on the endogenous growth models of Lucas [27],
Romer [35] where an educated labor force by increasing the level of human capital formation leads
to an increase in productivity and adoption of new technology. Several studies [8, 15, 6] have found a
positive relationship between the accumulation of human capital, as measured by rising educational
attainment, and economic growth. An extensive review of the education and growth literature is
provided in Krueger and Lindahl [24], Pritchett [32], Hanushek and Woessmann [22].

H. Banerjee (<)

Marketing and Business Economics, Joseph M. Katz Graduate School of Business, University of
Pittsburgh, Pittsburgh, PA, USA

e-mail: hab102 @pitt.edu

S. Ghosh
Department of Economics, College of Business, The University of Akron, Akron, OH, USA
e-mail: sghosh@uakron.edu

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023 223
R. Bhattacharyya et al. (eds.), COVID-19 Pandemic and Global Inequality,
https://doi.org/10.1007/978-981-99-4405-7_14


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-4405-7_14&domain=pdf
mailto:hab102@pitt.edu
mailto:sghosh@uakron.edu
https://doi.org/10.1007/978-981-99-4405-7_14

224 H. Banerjee and S. Ghosh

been an increase in educational opportunities for children in low and middle-income
countries despite the wide gap between the average $1,300 invested in the average
child’s education by a low-income country’s government versus the $110,000 spent
by the average high-income country [2].

This increase in spending on education is also due to the recognition that a more
educated population can positively impact economic growth by raising the health and
quality of the workforce [10], attracting trade and foreign investment [11]; increasing
life expectancy [13], improving institutional quality [20], improving the cognitive
ability of the population [22], and increasing the knowledge and the innovative
capacity of an economy [8].

Empirical studies in the literature have shown the positive impact that govern-
ment spending on education can have on several education metrics such as students’
cognitive performance outcomes, primary school enrollment rates, school comple-
tion rates, and the Human Capital Index, all of which also highlight that governments
should focus on educational investments in early years [14]. This fact is borne out
in the average Human Capital Index (HCI) score of 0.56 across low- and middle-
income countries which implies that by the age of 18, a child born today will be
only 56% as productive as a child would be under the benchmark of complete educa-
tion and full health.? Efficiency of government expenditure has also achieved macro
development outcomes such as reduction in income inequality, poverty rates, and
increasing urbanization levels [31]. Studies also show that government effectiveness
and robust structural guidelines play a crucial role in the disbursement of funds and
lead to improved learning outcomes [17].

Despite the vast literature showing the positive linkages between government
investment in human capital and outcomes, the post-pandemic world remains uncer-
tain and poses a severe threat to the education budget as developing economies have
to pursue fiscal austerity measures. After the start of the Covid-19 pandemic in
2020, 41% of low and lower-middle income countries decreased their spending on
education with an average spending decrease of 13.5% [18]. Since the start of the
Covid-19 pandemic, two-thirds of low and lower-middle income economies have
cut their allocation to education spending. In contrast, only one-third of high and
upper-middle-income countries have reduced their education spending which leads
to an inherent divergence between these two groups of countries going forward [17].
Moreover, existing data reveals considerable heterogeneity in gains attained within
the low-income and lower middle-income countries over the past decade which are
now bound to be exacerbated in the post-pandemic world. Given that public budgets
have been impacted significantly because of the Covid-10 pandemic, the sustained
increase in government spending on education over the last decade is not likely to be
maintained. Consequently, the impact of the Covid-19 pandemic impact on educa-
tion financing could possibly increase the gap in learning outcomes between lower
and higher income countries. It is therefore very important to understand how effec-
tive government spending has been over the past decade, and, more importantly, to
understand how to improve the effectiveness of public education spending.

2 https://www.worldbank.org/en/topic/education/brief/ending-learning-poverty.
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This chapter uses panel data analysis to investigate the impact of education
spending of approximately 78 low and lower-middle income economies and 111
upper-middle and high-income countries on education outcomes over the sample
period, 1999-2020. The chapter will identify and discuss the efficacy of financial
channels through which the education sector receives funding. The results from this
study will allow governments in low- and middle-income countries gain greater
insight into how to better channel their scarce resources in order to make more
impactful policy decisions for the future.

This chapter will proceed as follows. Section 14.2 provides a brief literature
review of the impact of government education spending on education outcomes.
In Sect. 14.3 we empirically evaluate how government spending on education has
impacted education outcomes in low- and middle-income countries over the past
decade, which is followed in Sect. 14.4 on understanding the impact of the Covid-19
pandemic on government spending and learning losses in low- and middle-income
countries. Section 14.5 concludes.

14.2 Government Education Expenditures and Education
Outcomes: A Brief Literature Review

Government expenditure on education as a percentage of the GDP for low and lower-
middle income countries showed significant increase from 3.7% to an average of 4.5%
from 2015 onwards. While the increase is a positive step in the right direction, rela-
tive to high-income and upper-middle-income countries for the sample period studied
(1999-2020), the share of education spending in low- and middle-income countries
was persistently lower.> Unless we see higher than average economic growth in
low- and middle-income countries, the disparity in government spending on educa-
tion between low- and middle-income countries and high-income countries will not
decrease.

In low- and middle-income countries, governments have implemented new initia-
tives and increased spending to encourage greater enrollment and attendance at the
school level [23]. However, when determining at which level of education (primary,
tertiary, or secondary) to focus their spending, governments face a policy trade-
off. This trade-off impacts the composition of human capital in the economy and
arises from the choice between public policies that open up education possibilities
for the masses by increasing literacy rates or policies that further improve high-
skill education. While the private benefits of education for individuals such as better
employment opportunities and higher salaries are well recognized, public benefits

3 While we do not focus on the impact of government education expenditures on economic growth,
there is a vast literature that studies this dimension of government education expenditures. A meta-
analysis by Churchill et al. [5] considered 29 papers that specifically looked at the impact of
government education expenditures on economic growth and found that a 1 % increase in government
expenditures as a percentage of GDP increases growth by 0.2-0.3%.
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such as increased tax revenues and improved quality of public services are often
less recognized. This often explains why governments ignore public investment in
tertiary education which, in a knowledge economy, can help developing countries
keep up or catch up with more technologically advanced economies [9]. An analysis
of economic rates of return, especially in the 1970 and 1980s, took into account
the full costs of the different levels of education, including foregone earnings, and
compared them to the benefits of lifetime earnings [33]. For example, Psacharopoulos
and Patrinos (2002) reviewed 98 country studies from 1960 to 1997 and found that
the average public rate of return for primary education was 18.9% while for tertiary
education it was 10.8%. Results like this often cause the conventional government
education policy in developing countries to be to invest more in primary education
and to cut back on public subsidies to tertiary education.*

The Dakar framework for Action [42] decided on a target allocation of 20%
share of education expenditures in the overall spending of the government.’ As
evident from the data, the pre-Covid19 average share of education spending has
been approximately 16% and lower than the target.° With a constrained education
budget, there is little room to invest in resources to enhance educational outcomes
beyond staff compensation. For example, an analysis of education spending in the
West and Central Africa region [38] reports that only 27% of low- and lower-middle
income countries have an operating digital learning policy.

Al-Samarrai et al. [3] reports that countries with the lowest government spending
on education will see the biggest impact on educational outcomes such as enroll-
ment rates if they were to even slightly increase their spending. However, the effi-
cacy of government spending declines for countries with already moderately higher
government spending. A policy brief (2021) analyzing education spending in the
West and Central Africa region (WCAR) reports that countries could improve their
primary education and secondary education completion rates by approximately 40%
keeping current levels of spending constant and by creating an improved financial
management system. Miningou [28] finds the average efficiency for low-income
countries are about 75% and Governance-related factors and labor market condi-
tions can contribute to the efficient usage of government education expenditure.
Grigoli [21] suggests reducing student-to-teacher ratios and easing access to educa-
tion facilities will improve efficiency in education spending. Alternatively, a study
conducted by Trabelsi [37] find that countries with very low educational quality
measured in PISA scores will not achieve economic growth despite investment in

4 INDIA provides a classic example of this public policy trade off. The government of India gives
high priority to education which is reflected in the enormous increase in public education spending
as a percentage of total government spending from about 2.3% in the early 1990s to 6.1% in
2000-2001 [23]. The Indian government’s priority towards early education is further reflected in
the passage of the Right of Children to Free and Compulsory Education (RTE) Act which came
into force in 2010 mandating universal elementary education, defined as education in grades one to
eight.

5 World Education Forum [42] adopted the Dakar Framework for Action: Education for All.

6 Analysis of education spending in the West and Central Africa region [38] reports governments
in the region allocated an average of 17% of their total budgets to education.
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education, implying that efficiency of government spending is again tied to endoge-
nous factors. Finally, a comprehensive study conducted by OECD, Education at a
glance [30], reports that governments faced with fiscal challenges and rising require-
ments of investments in higher education, will need to mobilize, allocate and manage
financial resources with insight gained from successful practical experiments, policy
evaluations in other countries.

14.3 Impact of Government Spending on Education
Outcomes in Low and Lower-Middle Income
Countries Over the Past Decade

It is important to understand how government spending has impacted education
outcomes in the last decade before we can analyze how best a government could
allocate its scarce resources in a post-pandemic world. We begin by explaining the
empirical model, the data used in the empirical model, and then discuss the empirical
results.

14.3.1 Empirical Model

We empirically assess the impact of government expenditure in education on educa-
tional outcomes proxied by enrollment rates at primary, secondary, and tertiary levels
of schooling using a fixed effects model.

GERU; = Ot()—i-a]GOVEXP,'j,; +()[20DAj, +Ot3Aj,« + &

where GER;j; is the gross enrollment rate for i th educational level (primary,
secondary, and tertiary) of country j at time . GOV EXP;;; denotes the three
measures of government expenditure used in the analysis for the ith educational
level of country j at time #: (i) GOVEXP_EDU is total government expendi-
ture on education; (ii) GOV EX P_Level is government expenditures on primary,
secondary, and tertiary levels of education, respectively; and (iii) GOVEXP_
Levelperstudent is government expenditure per student on primary, secondary,
and tertiary levels of education. Official development assistance loans by the Devel-
opment Assistance Committee are denoted by O DA ;,.” Finally, A ;, is a set of control
variables that impact educational outcomes. These variables are explained in further
detail in the next subsection.

7 The OECD Development Assistance Committee is an international forum of many of the largest
providers of aid, including 31 members. Further details are available here: https://www.oecd.org/
dac/development-assistance-committee/.
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14.3.2 Data Description

‘We use World Bank panel data for 78 low-income countries and lower-middle income
countries over the period 1999—2020.% The summary statistics for all variables are
reported in Table 14.1 (given at the end of the chapter).

We use educational outcome as our dependent variable by utilizing a direct
measure of participation by students in primary, secondary, and tertiary levels of
education which helps us analyze the impact on specific levels of education. We
choose gross enrollments, defined as G E R, instead of net enrollment measures to
accommodate students who are officially lagging behind in terms of age for the spec-
ified educational level, especially for low- and lower-middle income countries. As
summarized in Table 14.1, the average gross enrollment rate for primary education
is at 101% whereas gross secondary and gross tertiary enrollment rates lag behind
at 53 and 15% respectively. Typically, low-income countries have made great strides
in increasing literacy rates at the primary level, but have not been able to achieve
higher estimated returns at secondary and tertiary levels.’

The main explanatory variable in this study is Government Expenditures on
Education. We use three different measures to capture public education expenditures.
The first measure, GOV EX P_E DU, refers to the overall government expenditure
on education as a percentage of gross domestic product (GDP). In the past two
decades, governments on average have spent about 4% of their GDP on education
as reported in Table 14.1. To measure the change in government education expendi-
tures particularly in the last ten years, we segment the data across two sub-periods,
2010-2014 and 20162020, and then average the data over five years to smooth out
any fluctuations.

Figure 14.1 shows the range in changes in government spending on education
as a percentage of GDP from an increase of more than 50% to a decrease of 48%,
which could be due to increases in GDP not keeping pace with increased alloca-
tions of government education expenditure in the budget, or because there has been
no significant economic growth for some low-income countries.'” To get a better
picture of the government’s prioritization of education, Fig. 14.1 also includes the
change in government education expenditures as a percentage of overall government
expenditure. We find that the general trend is that countries with increased overall
government spending show an increased allocation toward education expenditures
with a few exceptions. For example, Angola (AGO) shows a 32% decline in govern-
ment education expenditures as percentage of GDP, but a 47% rise in the share of
education expenditure in overall government expenditure.

8 We do not include 2021 in the analysis due to the scant data available for all the countries in the
sample for this year.

9 Barro and Lee [7] report that developing countries have successfully reduced illiteracy rates,
especially amongst the younger cohorts.

10 Educ