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Preface

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has
certainly taken a toll on most every aspect of life; its ubiquitousness
has meant that its effects and those of its collateral crises have been
shared globally. The latter has triggered an unprecedented global health,
social, and economic collapse. While harsh conditions and adversity are
globalized, some countries, specifically emerging markets and developing
countries, have been struggling to survive with little to no resources
and infrastructure, which has cost millions of lives and strained entire
healthcare systems. Health policies, such as lockdown at the beginning
of the pandemic and social distancing, while necessary, have had impor-
tant global implications on social and business growth and development
and, in turn, on the economy.

Emerging markets are, in many ways, in transition as they build and
adopt necessary infrastructures to ensure not only economic growth but
also social development. They are key partners, rich in diversity, as well as
the backbone of global supply chains, and show promising growth rates.
That being said, they are also at great risk as significant social, political,
and economic issues permeate these markets. This means that, during the
pandemic, these economies have had to navigate the new challenges in less
than favorable conditions. A clear example of this, healthwise, has been
noted in the lack of PPE (Personal Protective Equipment) and oxygen
tanks, as well as water shortage, and electric power interruptions, among
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others. Moreover, their societies also face persistent inequality, polit-
ical instability, conflict, and lack of safety and security. Thus, emerging
markets, as well as developing countries, have their work cut out for them
in terms of effective recovery.

The first step in recovery is to understand the context and envi-
ronment; in this sense, analyzing emerging markets’ sectors’ stages of
recovery in which they currently operate. The second step requires
comprehending the underlying reasons that have impeded recovery and,
the third, proposing new ways to operate for business and social growth
and development for a global recovery. Accordingly, this collaborative
work offers a panorama of the different current challenges faced by
various sectors and organizations, in the wake of the new normal, as well
as potential approaches to respond to the health and collateral crises.

There are many different challenges triggered by the pandemic, which
are analyzed in the book from various perspectives. In reference to public
policy, this health-financial crisis presents great challenges for govern-
ments and decision-makers for a quick recovery. Short-term policies are
required to help the population in need, preserve jobs, mitigate health
complications, guarantee safety and security, and support the productive
structures of these markets. At the same time, countries require structural
economic measures, among which are fiscal, health, and telecommunica-
tions. Strategic decisions made by both government and company leaders
in a crisis must take all factors of a complex and fragile environment into
account. Accordingly, organizations need to hone their ability to make
strategic decisions, and at the same time, they must make the most of their
skills to develop strategic alliances and generate innovative and sustain-
able business models which positively impact organizations and society’s
quality of life.

It is noteworthy that even a decade after the fulfillment of the 2030
Agenda, or lack thereof, the COVID-19 pandemic is going to have a
substantial impact on its outcome. These impacts may be both positive,
as is the case of climate change, and negative, with a particular focus on
the detriment of health and the increase in inequalities due to the global
economic slowdown. The COVID-19 pandemic has shown that there can
be no sustainable economy without universal social and health protection
and that environmental and biodiversity crises directly affect sustainable
development and the global economy. For such matter, the crisis is an
important opportunity to transform current economic and social models
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to promote and enable global sustainable development, by achieving the
Sustainable Development Goals.

The COVID-19 pandemic is an important reminder; albeit nondis-
criminatory, painful, and distressing, the pandemic has reminded us that
the many unpredictable events in the future will require proactivity for
effective prevention and preparation. Moreover, tackling pre-pandemic
conditions, particularly in emerging markets and developing countries,
is essential. This book presents its content in three different approaches:
public policy, innovation and decision-making, and business ethics and
social responsibility; and given the theoretical and practical approach of
the chapters, the discussions may be useful for business management and
economic scholars, researchers and practitioners.

Mexico City, Mexico
October 2021

Andrée Marie López-Fernández
Antonia Terán-Bustamante
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CHAPTER 1

Introduction

Andrée Marie López-Fernández

In 2020, the pandemic caused panic, fear, and a great deal of uncer-
tainty. Government and business leaders were mostly forced to make
initial decisions to ensure people’s safety and security which, in general,
meant lockdowns. This decision has ultimately caused global economic
and social setbacks; however, the end of 2020 brought hope as vaccines
were approved and, in December, the first person was vaccinated. By the
beginning of 2021, the strain on the economy was the main driver for
government and business leaders’ decision-making. However, successful
economic recovery is only viable as business and society both sustain
growth and development.

Lockdowns have been lifted and sectors reopened with an urgency to
go back to “normal.” The pandemic caused by COVID-19 continues,
yet, it seems as though the health emergency has taken a backseat as deci-
sion makers push for a pre-COVID-19 context in education, business,

A. M. López-Fernández (B)
Facultad de Ciencias Económicas y Empresariales, Universidad Panamericana,
Mexico City, Mexico
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2 A. M. LÓPEZ-FERNÁNDEZ

and society at large. The rationale has been: Some have been vaccinated,
thus, we are ready to begin recovering from the crisis. Two things come
to mind, (i) the crisis has not ended; its end will begin when people
are not in danger and the pandemic becomes an epidemic; and (ii) only
about thirty percent of the population worldwide has been vaccinated.
That being said, it makes complete sense to assess the current situation to
formulate a strategic plan for a safe, suitable, fair, and satisfactory recovery.

Globally, we are on a learning curve in terms of the effects of the
pandemic on business dynamics. As such, the more research is conducted,
the better we are able to tackle the collateral effects on society, busi-
ness, and the environment. The book is a collaborative work which
analyzes the recovery process of different sectors, from the pandemic as
well as its collateral effects. The chapters are approached from a global
perspective and emerging markets’ perspective by means of conceptual
and empirical studies. The research questions guiding the collaborative
work include: have industries and sectors recovered from the pandemic?
How have industries and sectors recovered—if at all—from the pandemic
and its collateral crises? And, what underlying aspects have impeded indus-
tries and sectors recovering from the pandemic and its collateral crises?
The book explores the parameters of business and economic perspectives
for the construction of effective models to pursue an effective recovery.
The collaborative work is sectioned in a three-part analysis of social and
economic recovery: public policy, innovation and decision-making, and
business ethics and social responsibility.

Economic recovery is arguably government and business leaders’
current primary focus; there are multiple variables that are hindering its
fulfillment including, but not limited to: primary and secondary sector
growth, value-added tax collection, telecommunications, bankruptcy,
unemployment, and communication. The first section includes discussions
on public policy for social and economic recovery. Chapter 2 discusses
the importance of governments’ economic actions toward recovery from
the effects of COVID-19 in emerging markets. The study highlights
basic Keynesian economic model assumptions to bridge socioeconomic
market gaps in the context of the global health crisis. It is debated that to
confront the challenges, public policies ought to be strategically assigned
to both primary and secondary sectors to drive a sustainable economic
recovery. The following chapter analyzes the correlation between elas-
ticity of value-added tax collection and imports of goods. It is argued
that economic recovery will be significantly impacted by the magnitude in
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which sectors contribute to gross added value. This is particularly impor-
tant for emerging markets in which tax collection is not exceptionally
effective.

Public policy-making and funding related to the fifth-generation
mobile network (5G), as discussed in Chapter 4, is elemental for
growth and development; however, emerging markets tend to lag behind
in taking action. Results indicate that the 5G network (technologies,
network design, and standards, among others) characteristics have impor-
tant applications for digital health, digital education, digital government,
industry 4.0, among others. Therefore, significant investments in tech-
nology, research, and development are required, and digital skills ought
to be fostered; further, policies and regulations are needed to close users’
connectivity gap. Moreover, such policy-making and investments are key
for the development solutions of social, business, and economic problems
and, thus, elemental to recovery from the effects of COVID-19.

Collaborators are perhaps the most important internal stakeholders as
without them a firm could not operate. As such, ensuring their well-
being is elemental to their satisfaction, productivity, and individual and
organizational performance. The labor force is essential to economic
performance and, moreover, it and the gender gap have a significant
impact on social and economic performance, particularly in emerging
markets as the gender gap is larger. Chapter 5 includes a discussion on
formal employment by skill segment and the gender gap amid the first
COVID-19 pandemic shock. The author(s) argue that the crisis requires
the development of public policy for the investment in human capital
focused on the achievement of high-skill labor market and gender equity.

Social distancing has changed organizational dynamics around the
world, and universities are not the exception. Universities, like all schools,
took to online learning and, once returning to campus was on the table,
safety measures began to be discussed. The next chapter analyzes the
effects of health protocols in response to the pandemic on the educa-
tion sector. As behavior is impacted by trust and social value orientation,
public health communications will prove to be key to ensure facemask
adoption and a safe return to campus on the road to recovery. The
second section of the book includes discussion on studies related to inno-
vation and decision-making to drive social and economic recovery. It is
common for decision makers to avoid investing in innovation when uncer-
tainty rules over daily operations. The argument boils down to profit
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for survival and, therefore, any aggregated cost could jeopardize orga-
nizations’ permanence in the market. That being said, innovation is an
excellent response to a crisis; in addition, when there is a crisis, innova-
tion tends to have the ability to remove obstacles previously considered
very difficult to overcome.

Social distancing, a required health protocol, saves lives and yet has had
significant effects on social, business, and economic recovery. Chapter 7
consists of an analysis of the economic recession caused by bankruptcy and
increased unemployment, triggered by the pandemic. Face-to-face inter-
action intensity has notably impacted economic activity decline, impacting
unemployment and bankruptcy, and led to a new company classifica-
tion. Further, firms that have innovated their production and distribution
processes have overcome these challenges and may successfully impact
business and economic recovery.

Given the shifts caused by the pandemic, organizations are facing chal-
lenges related to their business models. For such matter, Business Model
Innovation (BMI), discussed in Chapter 8, seeks to enhance consumer
value proposition by means of improved decision-making. By doing so,
organizations may improve their consumers’ satisfaction, lead to improved
business growth, and, therefore, aid in the recovery from the COVID-
19 crisis. Knowledge-intensive organizations are elemental to growth and
development as they provide critical data and information for decision-
making. These organizations offer supply to services industries such as:
education, finance, health, information and technology, and business.
Chapter 9 includes a discussion on knowledge-intensive firms’ process of
coping with global pandemic in emerging markets. As opposed to tradi-
tional organizations which are profit oriented, knowledge-intensive firms
focus on business processes’ professional knowledge. The authors have
posited that innovative business practices in these firms may positively
impact economic recovery from the COVID-19 crisis.

The third section of the book includes discussion on the impact of
business ethics and Social Responsibility on business, social, economic,
and environmental recovery. Over the past two decades, the United
Nations’ leaders called businesses leaders to action. They have exhorted
them to proactively work toward the achievement of global sustainable
development. At the very least organizations must act ethically, however,
in order to comply with the call to action, organizations need to design
and execute objectives and strategies aligned with the 2030 agenda, and
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corporate social responsibility (CSR) aligned with the 2030 agenda is
certainly one way of moving toward sustainable development.

Effective and transparent communication with stakeholders is one of
the key elements of corporate social responsibility. Since the beginning of
the pandemic, organizations’ communication with stakeholders has natu-
rally tended to focus on the COVID-19 crisis. Chapter 10 includes a
discussion on organizations’ socially responsible communication on social
media, specifically Twitter, during the COVID-19 outbreak. Interestingly,
organizations genuinely engaged in corporate social responsibility have
not forgotten their commitment to sustainable development which may,
ultimately, positively impact business and social recovery.

Focal companies are not the only firms affected by lockdowns and
social distancing, as entire supply chains have been impacted. Chapter 11
includes a discussion on how inequality, which permeated global supply
chains before COVID-19 emerged, has been hindering social growth and
development and will, therefore, impede effective recovery. Closing the
inequality gap will require organizations to engage in socially respon-
sible supply chain governance and proactively work to guarantee global
equality, not just within focal companies. Simply put, economic and social
growth and development are not plausible if the inequality gap endures.

Pre-pandemic, most the work-family relationship was unbalanced and
leaned toward work; that is, collaborators would spend much more time
working than with their family, ultimately, negatively impacting their
family performance. During COVID-19, social distancing and lockdowns
shifted the work-family relationship, as discussed in Chapter 12, toward
the family. Finding the adequate balance in such relationship may success-
fully drive family and organizational performance and, in turn, positively
impact their recovery from the effects of COVID-19.

The final chapter of the book deals with global perspective on recovery;
five global indexes and their related economies were assessed to determine
a path for organizations to work toward sustainable competitiveness. The
authors posited that there are particular variables, pertaining to human
development, innovation, impunity, sustainable development goals, and
competitiveness, that may be tackled at a micro-level (i.e., by organi-
zations) to, in turn, impact at a macro-level (i.e., countries). As such,
through a socially responsible approach to business dynamics (i.e., social,
economic, and environmental performance), organizations may positively
impact nations’ sustainable competitiveness and, thus, influence global
recovery from the pandemic and its collateral effects.
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Decision makers around the world, as previously mentioned, have
weighed the outcomes and decided to take the risk and reopen for the
sake of economic recovery. Although there is a social argument (i.e.,
people need to socialize, lockdown is not healthy), social growth and
development requires much more than socialization. The only way we
will successfully recover from the COVID-19 crisis is by means of both
business and social growth and development; in other words, it may not
be achieved by merely tackling financial and economic variables.

Interestingly, all aspects analyzed through the looking glass of COVID-
19, indicate that successful recovery across sectors and industries, as well
as from a macro- and micro-perspective, requires tending to pre-pandemic
issues permeating business, society, and the economy. The reality is that
before the crisis we had been globally dealing with a series of areas of
opportunity that were hindering economic and social growth and devel-
opment. Put simply, all aspects that are currently impeding recovery from
COVID-19 are pre-pandemic variables which need to be strategically
addressed and solved to set the process of recovery in motion. Given the
previous state of affairs, why would we choose to simply go back the way
things were? On the road to recovery, going back to the status quo will
not suffice; a new and improved approach to organizational dynamics is
needed.



CHAPTER 2

The Secondary Economic Sector’s Role
in Post-pandemic Recovery: Analysis
in the Neoliberal Capitalism Context

José Anselmo Pérez Reyes and Ananya Rajagopal

Introduction

The recent global health crisis, the pandemic caused by COVID-19, has
brought a systemic human development crisis affecting the economic and
social dimensions of development (United Nations, 2020). In reference
to the concept of systemic crisis (Trichet, 2007), it is established that
an economic system enters into crisis when it collapses due to incapacity,
saturation, or lack of instruments to solve the problems created by its own
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dynamics. The global health crisis will probably bring with it the most
disruptive economic effects in modern history. Such disruptive economic
effects can be seen in political and economic actions witnessed around the
world, which demonstrate the uncertainty toward the most relevant oper-
ations. Thus, in a global conceptual framework analyzing the economic
impact of the pandemic, it is predicted that the economy will enter
into recession, which will tend to have negative effects on employment,
income, and inequality in the socioeconomic structure of the country.
This can be attributed to social-distancing measures adopted globally that
have caused limited supply of labor and restricted the ability to operate in
many large sectors of the economy such as tourism, entertainment, and
commerce (Hevia & Neumeyer, 2020).

The social norms and limited market dynamics mentioned above put
pressure on countries’ financial and economic variables, and motivate
access to financing from international markets. In view of these move-
ments toward alternative financing options, Guillén (2020) discusses
that the costs implied during the process of market lockdown are not
enough to explain the current economic decline. According to the study
conducted by Guillén (2020), the economic decline has other profound
causes associated with different triggers originated since the economic-
financial crisis of 2007 that affect the systemic contradictions of capitalism.
The study also explains that such financing plays a preponderant role
evident in the recent behavior of the stock markets, in which an upward
trend can be observed despite the collapse of productive activities among
various sectors of the market. According to Georgieva (2020), the human
costs of the pandemic make it necessary to emphasize three fundamental
elements of analysis:

(a) In the global growth prospects, priority should be given to the
adoption of fiscal measures aimed at flexible monetary policy for
affected workers and companies, with a view to strengthen the
healthcare systems around the world.

(b) Concern toward emerging economies with reference to their
economic debt and the level of economic impact caused by the
pandemic.

(c) The measures that the International Monetary Fund (IMF) will
adopt in a multilateral-cooperation framework to support its
member countries.



2 THE SECONDARY ECONOMIC SECTOR’S ROLE … 9

These policies should include emergency financing and replenishment of
the Trust Fund for Disaster Relief and Containment with a focus on
emerging economies. Within the framework of these economic recovery
measures, the IMF (2021) predicts that support for policies and the recent
application of vaccines at the international level will project a growth of
the world economy of around 5.5% for 2021 and 4.2% for 2022. The
projections for 2021 have been revised upwards by 0.3 percentage points
with respect to the first forecast (IMF, 2020), attributed to the expec-
tations of a strengthening in economic output and the support for the
measures proposed by the IMF. However, these forecasts are projected
with some degree of uncertainty due to the new variants of the virus and
the lack of knowledge of their impact on the health and socioeconomic
systems. It can be foreseen that, as part of the strategic economic reac-
tivation plan for developing countries, a series of public policies should
be implemented with the aim of reducing vulnerabilities and fostering
the necessary capacities to face the health crisis. Nevertheless, with refer-
ence to the secondary sector of the economy, governments have opted
for maintaining operations among various associated activities aimed at
generating long-term social returns.

In view of the above assumptions, economic activities in different
countries slowed down as a result of a series of public-health-safety-led
decisions to suspend all those activities that are considered as non-
essential. As a result, several manufacturing and service sectors were
affected. However, some important sectors such as mining, construction,
and the automobile industry were defined as essential activities as they
incite basic-necessity activities in society. Therefore, it can be conferred
that the demand for goods and services is associated with employment
levels in reference to vigorous public investment. Such vision assumes
that public spending is a way to ensure the use of factors of production,
especially the labor force. Thus, a government investment program would
stimulate the economy and invigorate the market from the movement of
resources, which may come from different fiscal schemes but also from
public debt.

García and García (2020) explain that the crisis caused by the pandemic
is a systemic, economic, health, energy, food, and environmental crisis,
which cross-examines the economic development considering the afore-
mentioned dimensions to facilitate economy recovery. Consequently, the
stock markets, economy, and the employment sector have been highly
vulnerable to such unprecedented health crisis in the modern economic
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ambiance. Therefore, the neoliberal orthodoxy of the free market has
been adversely affected, leading to the existence of a world recession with
a prior origin and the probable need to apply policies directed toward
large public investments to reactivate the economy.

Based on the above discussion, this research proposes a concep-
tual approach for the development of an effective strategy, based on
the economic-recovery decisions adopted by governments in emerging
economies, aimed at a multidimensional vision that involves political,
social, and cultural factors. The study also focuses on the emerging
economies whose recovery decisions are aimed at the specialization of
labor-intensive activities and government intervention order to promote
effective implementation of market policies. Such policy implementation
is considered as one of the effective ways to face a crisis and recover
economic growth. The conceptual development of this research will
make it possible to assess the public policy response, exercised by the
government, which will bring positive effects toward economic recovery.
Therefore, this study contributes to the existing literature by under-
standing the impact of the global pandemic in emerging economies, in
reference to the political response and its impact on the overall employ-
ment rate. The study also discusses strategies that can be implemented
to mitigate the economic consequence of the pandemic in emerging
economies and the response of the market considering the following
questions:

RQ 1: What would be the impact of public spending of the secondary
sector on the emerging economies?

RQ 2 : Can the economic recovery strategies implemented by the govern-
ments help drive the growth of the countries to their pre-pandemic
performance?

Literature Review

According to Stoyanova (2019), supporters of government non-
intervention are neoclassicists and liberals. They believe that the market
with foreign and outer interference, i.e., a maximum free market and
minimum government interference, is perfect; where the market by itself
partially maintains balance. On the other hand, supporters of Keynesian
theory believe that the market needs government intervention to regulate
the demand-supply process. However, the Hayekian approach (Hayek,
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1960) assumes that Keynesian policies only contribute to increase infla-
tion, displacement of private investment, and imbalance in public finance.
In view of the above discussion, this approach disturbs the functioning
of the market, resulting in a total loss of the country’s wealth due to
failures in government policies. Therefore, encompassing previous argu-
ments, the idea that the secondary economic sector plays an important
role in the economies of countries based on directed public spending is
not new. The Keynesian model, which insists on government interven-
tionism as the best way to face a crisis, seeks to increase public spending
for the construction of social and labor services with an aim to increase
productivity and employment (Keynes, 1978).

Keynesian economics is based on the concept of increase in the
government spending through socioeconomic variables to improve the
production output and employment rate, and attain stability in the infla-
tion rate. Such economic outlook focuses on improving the economy
based on short-term strategies implemented by the government through
an increase in expenditure and decrease in taxes in order to stimu-
late demand. Hence, the optimal economic performance attained by
implementing strategies tends to increase government spending. Imple-
mentation of deficit spending not only encourages consumers to increase
their spending capacity, but also compensates for the loss of foreign direct
investment within the economy (Asada & Yoshida, 2001). One of the
principal causes of economic downturn in any crisis situation is not the
lack of knowledge, labor skills, or market inadequacy, but insufficiency of
aggregate demand leading to adjusting the impact of consumer-market
fluctuations in business cycles. The impact of aggregate variables like
income and employment observed in market adjustments explains the
fluctuations in the business cycles, as these form a part of intrinsic
consumer-market phenomenon taking place during the economic crisis
(Gori et al., 2018; Naimzada & Pireddu, 2014).

The Keynesian model implies that government expenditure through
the implementation of public policies and public equity is an exogenous
tool used to significantly influence market dynamics to promote economic
growth in the short-term. Keynes (1978) proposes that fiscal stimulus
through government expenditure acts as the primary driver for economic
growth in the post-crisis era. Developed nations possess economic
resources to implement fiscal policies, such as subsidies, tax-cuts, unem-
ployment benefits, and tax holidays among others, to maintain the
market dynamics and delay any economic stagnation. However, emerging
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economies are very restricted in providing such economic resources that
are aimed at delaying the economic downturn, leading to economic
recession (Srinivasan, 2013). Hence, the Keynesian model explains that
by increasing government spending and maintaining constant consump-
tion and investments, the overall economic output increases. Additionally,
an increase in government spending through various economic stimulus
packages and subsidies on taxes has been the standard approach of the
government expenditure to tackle the economic recession. In view of the
above discussion, government expenditure can be determined as one of
the most important and effective tools to implement fiscal policies and
public expenditure to drive economic growth in the post-crisis era.

The New Keynesian Model is an extension of the “demand-crisis”
model, which incorporates the intrinsic factors of employment fluc-
tuation on the labor-intensive market. Fluctuation in business cycles
not only affect the asymmetric patterns of the New Keynesian Model,
but also explores the interaction among employment opportunities, job
rationing, rigidity in increasing wages, lack of regulations to control infla-
tion flux, and labor-capital resource allocations (Casares et al., 2014).
The New Keynesian model also discusses the role of public investment
through fiscal policies aimed at stimulating short-term market reacti-
vation strategies and long-term economic growth perspectives. Public
consumption-expenditure and public-investment strategies act as an effec-
tive transition mechanism between the high-growth period prior to the
crisis, and the low-growth post-pandemic era. Such outlook allows the
governments in the emerging economies to use short-term market reacti-
vation strategies to stabilize the economic impact. The public investment
is inversely proportional to the business cycles, i.e., during the high-
growth period of the business cycle the public investment is relatively
lower than the low-growth period such as post-pandemic economy. In
the short-term, public investment has a significant effect on generating
employment, whereas the public consumption expenditure has a high
impact on the country’s Gross Domestic Product leading to an increase
in the private spending capacity (Petrović et al., 2021).

Framework of Propositions

It has been argued by some authors that the current global economic
decline is a new stage of the capitalistic crisis accentuated by COVID-19.
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However, it is complex to evaluate the public policy response exer-
cised by governments for economic reactivation under these conditions.
According to García and García (2020), the crisis caused by the pandemic
is a systemic crisis with an economic, health, energy, food, and envi-
ronmental scope that questions economic reproduction in the same
dimensions. Consequently, such effects may be present in all countries
and, especially in relation to some of the core variables such as the stock
markets, economy, and employment rate. The above discussion negatively
reveals the neoliberal free market orthodoxy, leading to the recognition of
the emergence of a worldwide economic recession and probable need to
apply policies toward large public investments to reactivate the economy.
According to Esquivel (2020), economic activities slowed down signifi-
cantly as a result of the decision to suspend all those activities considered
non-essential, which affected several manufacturing and service sectors
that had to be temporarily closed to guarantee social distancing. However,
some important sectors such as mining, construction, and the automotive
sector came to be defined as essential activities. This is consistent with the
demand for goods and services being associated with employment levels
in a context of vigorous public investment. In other words, this vision
assumes that public spending is a way to ensure the use of productive
factors, especially the labor force.

Guillén (2020) argues that, during economic crisis, the best alterna-
tives for recovery lie in multidimensional vision involving development of
economic, political, social, and cultural factors. The study also proposes
that a feasible strategy for recovery lies in the specialization of labor-
intensive activities that increase its international competitiveness, which
would involve a systemic intervention of the government aimed at applica-
tion of fundamentalist market policies. Therefore, the proposal discussed
in the study assumes that the best way to face a crisis lies in an internal
strategy aimed at recovering growth, raising employment levels, satis-
fying the basic needs of the population, and eliminating extreme poverty.
In reference to the above discussion, the solution could be analyzed
from a technical and political perspective, encompassing a more systemic
intervention from the government to promote public initiatives. Taking
into consideration both the approaches discussed in this section toward
the implementation of public policies aimed at recovering growth, the
secondary economic sector becomes highly relevant as it uses inputs
from productive sectors such as metals, cement, and wood, among
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others. Hence, the secondary economic sector is assumed to be the main
economic driver that benefits different branches of society.

Accordingly, under such a directed spending scheme caused by the
pandemic, governments in emerging countries have implemented large
plans for discretionary spending and/or tax-cuts that seek to mitigate
the fall of the economic activity. Consequently, central banks of different
countries have facilitated the financing of these government policies with
purchases of assets in the secondary market, encouraging the predomi-
nant use of credit channels. However, such strategy could cause a part
of the invested money to get stuck in the asset markets, which would
not become real investment impeding economic growth. This particular
concept is called “liquidity trap.”

Moreno-Brid (2020) proposes a monetary policy in strong coordina-
tion with the fiscal policy that considers an enormous support from the
central- and development banks with an aim to channel funds to the
private sector. Such policy is directed toward emerging countries that
lack significant automatic stabilizers such as unemployment insurance.
The study also indicates that the pandemic should motivate a reflection
about public finances in a countercyclical manner, on the priorities of the
central bank and the monetary policy with a focus on long-term economic
gains. In view of the above discussion, the following proposition has been
framed:

P1: The negative effects caused by systemic crisis in emerging economies
can be solved by public policies directed towards investment in the
secondary economic sector.

As discussed above, it is clear that the aim of the governments is to resolve
the economic crisis originated by the pandemic. However, according to
Mendoza (2016), the profitability for large companies does not only come
from their productive activity, but also from financial rating. In view of
the previous argument, financial rating affects the actions and strategies
of the business growth, because large corporations seek the participation
of external capital in their economic decisions, especially for those located
in a very dynamic and strategic economic sector, as in the case of the
secondary sector.

In view of the above discussion, government intervention can be
referred to discretionary acts by government to intervene in the market
dynamics and the economy. According to Stoyanova (2019), the concept
of government intervention was put in place long-time ago, but during
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the 1940s, it became one of the most attractive concepts within the
scientific community, as it was provoked by the first commercial crises.
Government interference has its supporters and opponents in several
schools over the years that continue in the present. Marinova (2015)
assumes that governments can create buffer stocks of production by
buying it from the saturated market and thus preventing or mitigating the
development of crisis, while the private market cannot afford such action.
In this perspective, government functions influence market relations
toward an increase or a decrease of aggregate production in industrial
sector and thus tend to restore market equilibrium.

It should be noted that, according to Stiglitz (2013), government
intervention is often used in emerging countries, where the market defects
are larger and the government’s ability to cope with them is relatively
smaller. The study by Stiglitz (2013) identifies five key components of
the government intervention as explained below:

(a) Education
(b) Technologies supporting the financial sector
(c) Investing in infrastructure
(d) Preventing environmental degradation
(e) Creating and maintaining a social security network.

In accordance with the above elements considered for the emerging
economies, the government intervention is applied with greater intensity
in the secondary sector than other sectors of the economy. The primary
reason behind this is foundations of the Keynesian school, where scien-
tists are inclined toward more active government intervention in relation
to the financial attributes. It should be emphasized that the main inten-
tion of the government intervention is to create a positive economic
environment in order to provide the necessary financial resources for
the activities in the secondary sector. However, such government inter-
vention aids in the process of employment generation among the other
sectors of the economy. Taking into account the previous points, it can be
considered that the government intervention seeks the balance incomes in
different sectors of the economy. According to Stoyanova (2019), another
reason for government interference is the possibility of eliminating part
of the price shocks resulting from the conditions of international markets
by protecting the internal market. In reference to the above discussion,
according to Rodríguez-Moreno (2015), the financial markets by them-
selves do not always work properly, as they present faults like any other
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market. Therefore, these failures justify the presence of the government
through the use of regulation and supervision processes, thus allowing
markets to behave properly generating not only efficiency, but also equity.
On the other hand, emerging government investments encourage the
growth of the secondary sector and, consequently, of the production
chain. This would lead to an increase in the rate of exploitation of
workers, as well as stagnation or decline in their current wages, as a
result of the detriment of a real economic recovery. Based on the above
arguments, the following proposition has been derived:

P2 : Investment in the secondary sector translates into economic sectoral
interdependence due to the stimulation of factors of production,
especially the labor force.

Conceptual Model

One of the major contributions of government participation in over-
coming any systemic crisis is through strict enforcement of capital controls
on all public and private sector contracts. Such strategy not only maintains
the traditional diversification strategies, but also stimulated an intra-
asset correlation leading to a decrease in the short-term impact of the
crisis in the emerging economies. The countries with economic stability
contribute positively to the systemic crisis as compared to the emerging
economies, which mainly withhold negative effects such as increase in
unemployment rate, income disparity leading to an increase in the gaps
among social structures, and socio-cultural inequality. Such risky terrain
needs careful navigation by implementation of public policies and govern-
ment investment programs in order to decrease the probability of long-
term economic downturn (Steinkamp & Westermann, 2018). Hence,
public policies directed toward investment in the secondary economic
sector tend to mitigate the negative effects caused by systemic crisis in
emerging economies (P1) as illustrated in the Fig. 2.1.

The primary sector of the economy provides raw materials and other
supplies to the secondary sector for its production process. However,
during the economic recovery process, the secondary industrial sector
detonates the industrial activity and involves the primary sector in the
economic reinitiating process. The support provided by the secondary
sector to the primary and tertiary industrial sectors generates more
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Fig. 2.1 Multidimensional economic recovery decision model (Source Authors)

employment opportunities, reduces income barriers within the market-
place, and promotes institutional alliances. Labor-intensive industries in
alliance with sociopolitical support tend to improve the business cycle
leading to economic recovery. Therefore, investment in the secondary
sector translates into economic sectoral interdependence due to the stimu-
lation of productive factors, especially the labor force (P2). The symbiotic
dynamics between production and marketability optimizes the produc-
tion capacity, reinforces employee skills, and maximizes productivity. The
adoption of analytical perspectives promotes the secondary sectors toward
effective management of risks-opportunities, competition-demand, and
competitive advantage-supply chain management (Alamá-Sabater et al.,
2016).

Emerging markets are based on the support from public equity, which
is aimed to support the social structure to acquire equity, trade equity,
and promote participation of private firms to raise substantial capital from
many small market players. However, such practice has been evolved from
individuals to institutions, paving the way for increased public partici-
pation in order to increase economic growth (Kalcheva et al., 2020).
However, such government support stimulates consumer-market relation-
ship boosting the market dynamics and promoting growth prospects in
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the recession-led economy. Such market stimulation reverts the nega-
tive effects of the systemic crisis through an increase in employment
rate, enhanced social governance, and promotes mutual interdepen-
dence among primary and secondary industrial sectors. Accordingly,
the process of rebooting the economy strengthens the labor-intensive
production process through effective management of labor competences,
knowledge-based production process, and skills management process
(Llorente-González & Vence, 2020).

General Discussion

The crisis caused by COVID-19 accentuated a systemic crisis, origin of
which can be seen in the inconsistencies of neoliberalism. As Guillén
(2020) said, the pandemic is associated with different triggers that affect
the contradictions of capitalism in the context of the increasing tensions
of disagreements between elites. In this context, the intervention of the
government to stabilize the economy points to support the large compa-
nies in the secondary sector without taking help from other important
sectors like agriculture, transportation, commerce, etc. Therefore, the
decisions made by governments to control the pandemic lie in social
distancing and shrinking of the production capacity resulting in a negative
impact to the economy. Such decisions were implemented in view of the
unforeseen impact on the associated costs of a prolonged crisis. For these
reasons, the intervention by the government to support the secondary
sector is a kind of emergent Keynesianism to sustain the economy, partic-
ularly to support the large companies of these sectors by slightly altering
the neoliberal model. However, it will be interesting to see the strate-
gies taken up by the governments to maintain the production chains
of the economy, particularly the stability of the working class, as the
current decisions made by the government has had a direct impact to
the accumulation of capital.

As Antentas (2020) said, if the neoliberal theses prevail, this second
wave of massive bailouts to sustain the economy, after the first one in
2008 oriented toward the financial system, may simply be the prelude to
a more virulent phase where a crises of legitimacy, social reproduction,
and of the global forms of governance of neoliberalism are interwoven.
The study indicates that such policies would imply a strengthened neolib-
eralism toward increasing authoritarian interventions in domestic politics
in the midst of greater geopolitical tensions. Such outlook explains the
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growing fractures between different fractions of the political and financial
conglomerates. Probably, this means that we are facing the main struc-
tural contradictions of neoliberalism and the beginning of a new kind of
economic model similar to Keynesianism arguments.

Conclusions

To separate the economy from the government is ineffective, as the
relationship between government and economy is a dialectic process of
interdependence. In such interdependence, the debate between neolib-
eralism and statism in the global economy under said health crisis is
difficult to solve because such political and social crisis has never been
seen before. The discussions in the chapter indicate that specific poli-
cies pursued by governments will vary according to countries’ political
and social contexts. For emerging economies, the public support is exclu-
sively directed to the secondary sector, generally limited toward large and
consolidated enterprises due to their high public spending capacity.

Taking into account the global uncertainty, the only thing that appears
to be clear is that one era is running out and another with high ambi-
guity is yet to come. The post-crisis world will be the result of the
balance of forces in an international dimension, between the various
sociopolitical projects in play. Every crisis starts with the application of
misguided policies and ends with a process of economic reorganization,
which results in a social and political collision. The current situation
shows a crisis of legitimacy of capitalism and the contradictions of the
neoliberal model, which highlights its flaws in terms of the efficiency of
public health systems, dependency on inputs, reduction of government
financing for social systems (health, education, etc.), and the economic
instability created from the above-mentioned flaws. In accordance with
the above, it is not certain that supporting the secondary sector is the
correct solution. Hence, this chapter suggests that the right policies to
confront the pandemic involve that the public spending can be assigned
not only to the secondary sector, but also to the primary sector of the
economy in order to drive government efforts toward quick and sustain-
able economic recovery. The characteristic of the present systemic crisis
is based on the assumptions that current government regulations are
heading to overcoming the pandemic by increasing the profitability based
on public spending in the secondary sector. Also, it is important to
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contrast the sources of income for large companies in terms of compati-
bility with the assumptions of previously discussed economic reactivation
plans. However, this perspective can be explored with the scope of future
research.

The study highlights the basic assumptions of the Keynesian economic
model and its role in bridging the socioeconomic gaps in the market due
to the recent global health crisis. In view of this premise, future studies
may focus on the imperfect nature of the market competition and the
imperative role of public funding to coordinate the socioeconomic vari-
ables, driving them toward economic growth. Also, the rigidity of prices
aimed at reducing the impact on the profit margins of the financial and
industrial conglomerates can be explored. Such inflexibility is based on
the assumptions of consumer expectations adapted to the convenience
of the market players, leading to an economic downturn rather than
uplifting the local economy. The imperfection in the capitalistic market
drives asymmetries of information leading to limitations or rationing of
public equity. Such risk-averse nature of the capitalistic market leads to
credit-rationing policies by financial institutions and public funds. There-
fore, future research may also tend to understand the limitations faced
by the market players, which puts them in a position of risk. Also, the
symbiotic relationship of interdependence between public investment and
private participation may affect the equilibrium level of various variables
outlined within the theory of business fluctuations, which can be explored
in other research studies.
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Petrović, P., Arsić, M., & Nojković, A. (2021). Increasing public investment can
be an effective policy in bad times: Evidence from emerging EU economies.
Economic Modelling, 94(1), 580–597. https://doi.org/10.1016/j.econmod.
2020.02.004

Rodríguez-Moreno, E. L. (2015). Intervención Del Estado en El Sector
Financiero. Principia Iuris, 12(24), 109–125. http://revistas.ustatunja.edu.
co/index.php/piuris/article/view/1081

Srinivasan P. (2013). Causality between public expenditure and economic
growth: The Indian case. International Journal of Economics and Manage-
ment, 7 (2), 335–347. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=
2376143

Steinkamp, S., & Westermann, F. (2018). Systemic crisis and growth revisited:
Has the global financial crisis marked a new era? Economics Letters, 170, 50–
54. https://doi.org/10.1016/j.econlet.2018.05.032

Stiglitz, J. (2013). The price of inequality. New Perspectives Quarterly, 30, 52–53.
https://doi.org/10.1111/npqu.11358

Stoyanova, D. (2019). The need for state intervention in the economy and
in particular in the agricultural sector—Arguments for and against. Trakia
Journal of Sciences, 17 (Supplement 1), 440–444. https://doi-org.pbidi.unam.
mx:2443/10.15547/tjs.2019.s.01.071

Trichet, J. C. (2007). Welcoming remarks. In European Central Bank:
Simulating financial instability. In Conference on stress testing and finan-
cial crisis simulation exercises. Frankfurt am Main, July 12–13, 2007,
pp. 16–18. https://www.ecb.europa.eu/pub/pdf/other/simulatingfinancia
linstability200809en.pdf?f6427026bcf400e849ff88415b1386ba

United Nations. (2020). Nuevos datos revelan enormes diferencias entre
los países para enfrentar y recuperarse de la crisis de COVID-
19. México. https://www.onu.org.mx/nuevos-datos-revelan-enormes-difere
ncias-entre-los-paises-para-enfrentar-y-recuperarse-de-la-crisis-de-covid-19/

http://www.revistas.unam.mx/index.php/ROF/article/view/23068/21877
http://revistaeconomia.unam.mx/index.php/ecu/article/view/569/602
https://doi.org/10.1063/1.4870015
https://doi.org/10.1016/j.econmod.2020.02.004
http://revistas.ustatunja.edu.co/index.php/piuris/article/view/1081
https://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id%3D2376143
https://doi.org/10.1016/j.econlet.2018.05.032
https://doi.org/10.1111/npqu.11358
https://doi-org.pbidi.unam.mx:2443/10.15547/tjs.2019.s.01.071
https://www.ecb.europa.eu/pub/pdf/other/simulatingfinancialinstability200809en.pdf%3Ff6427026bcf400e849ff88415b1386ba
https://www.onu.org.mx/nuevos-datos-revelan-enormes-diferencias-entre-los-paises-para-enfrentar-y-recuperarse-de-la-crisis-de-covid-19/


CHAPTER 3

Perspectives for Recovery of VAT Collection
Derived from Imports of Goods

Javier Moreno Espinosa and Leovardo Mata Mata

Introduction

In Mexico, public finances have Value-Added Tax (VAT) as the second
source of income. From 2010 to 2020, VAT collection had an average
share of 34.1% concerning the Federal Government’s tax revenues. By
2020, tax revenues reached 3 trillion 338.9 billion current pesos, repre-
senting 14.5% of the proportion of the gross domestic product (GDP);
on the other hand, VAT at current pesos was equivalent to 4.2% of
GDP (SAT, 2020). The uncertainty experienced in 2019, which worsened
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throughout 2020, had clear effects on different sectors in the economy,
such as: information, agriculture, energy, communications, among others;
public finance and tax collection were no exception, of course, and were
also affected by this uneasiness. Under these circumstances, the main
goal of the book is to analyze how different sectors and industries have
bounced back, are in the process of doing so or have failed to restore their
pre-pandemic operational levels. To this end, determining the elasticity of
tax collection, our government’s second source of income facing capital,
intermediate and final consumption goods is truly relevant because it will
enable us to identify the degree of dependence on VAT facing imports’
behavior in a ten-year period, specifically 2020, with the aim of deter-
mining if VAT income is currently at pre-pandemic levels or well below
them.

Studies published by the Tax Administration Service (SAT) on tax
evasion allow the assertion that in the case of VAT, there is no consensus
among researchers on the trend of the evasion rate; some studies state
that the evasion rate shows a downward trend while others, working
with different methodologies and in different periods of time, mention
that, on the contrary, this rate shows an upward trend. The Instituto
Tecnológico y de Estudios Superiores de Monterrey (Fuentes, 2009) esti-
mated that the VAT evasion rate showed a tendency to decrease from
23.22% in 2000 to 17.77% in 2008, which meant a decrease of 5.45%
points. When comparing evasion with GDP, the study estimated that it
represents just under a one percentage decreasing point of the GDP. In
2000, the proportion was 0.97%, while in 2008, the ratio was 0.81%. The
behavior of both the potential VAT and the VAT collected explained the
estimated evasion. Observed VAT collection stood at 3.19% of GDP in
2000 and 3.74% in 2008. The maximum VAT collected back then was
limited by the existing special treatments and by the non-causation of
VAT on some goods and services. Another study (Fuentes, 2013) found
that the VAT evasion rate showed a downward trend from 34.88% in
2004 to 24.28% in 2012, decreasing more than ten percentage points.
When comparing evasion as a proportion of GDP, the latter represented
a figure close to 1.5% in the period 2004–2012, since at the beginning of
this period it registered the figure of 1.76% while in 2012 it decreased to
1.20%.

In its 2017 Global Evasion study, The University of the Americas (San
Martín, 2017) established that the evasion rate showed a downward trend
from 2005 to 2016, moving from 33.6 to 16.4%. Consequently, the
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amount of uncollected tax was equivalent to 161,228.7 million current
pesos (MCP) in 2005 and 188,589.4 MCP in 2016. Both events repre-
sented an evasion equivalent to 1.7% of the GDP in 2005, and 1.0% in
2016, respectively. According to the National Autonomous University of
Mexico (UNAM, 2019), VAT evasion, in addition to the tax authority’s
estimates, went from 40,097.2 million pesos (MCP) in 2015 to 77,318.6
MCP in 2018; during this period, the annual average was 60,605.0 MCP,
showing a clear upward trend.

The review of VAT evasion studies showed that VAT collection has not
exceeded the threshold of 4% as a proportion of GDP at constant prices
(Moreno, 2019). Since the rate of evasion has shown both downward
and upward trends, no consensus has been reached as to which trend
predominates. However, different sources clearly concur that the propor-
tion of VAT evasion as a percentage of GDP is between 1 and 2% points.
Given that the total VAT collection during 2020 amounted to 987,252
MCP, of which 60% stemmed from foreign trade operations, specifically
from imports of goods and services, it is advisable to estimate the sensi-
tivity of VAT collection for foreign trade concerning imports by type
of good. Thus, measuring intermediate goods (IG), final consumption
goods (FG), and capital goods (CG) will allow calculating the sensitivity
in the collection of VAT for foreign trade in order to improve forecasts
on the behavior of imports.

This chapter is structured as follows: Section I briefly explains the
customs legislation and the VAT Law that regulates foreign trade opera-
tions, a regulatory framework that allows establishing the direct relation-
ship between imports of goods and services, and the collection of VAT for
foreign trade. In addition, there is also a brief explanation of the behavior
of VAT collection for foreign trade and imports by type of good. Section
II describes the data used in this investigation, which covers the period
from 2010 to 2020, supported by monthly information and estimates the
sensitivity of VAT collection for foreign trade concerning imports of inter-
mediate, final consumption and capital goods. Finally, our conclusions are
submitted at the end.
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VAT Collection for Foreign Trade
and Imports by Type of Good

According to the Brussels Cooperation Council, customs regime is under-
stood as the destination that goods subject to customs control may have;
therefore, selecting individuals for a customs procedure requires compli-
ance with the various customs obligations specific to each procedure
(Cisneros, 2019). The Customs Law (CL) states that goods that are intro-
duced into or removed from the national territory may be assigned to a
customs procedure of the following: (a) definitive, (b) temporary, (c) tax
warehouse, (d) transit of goods, (e) elaborating, processing or repairing
in a controlled area, and (f) strategic controlled area (Ponce de León,
2021).

Specifically, the CL defines the definitive import regime as the entry of
goods of foreign origin to national territory, remaining for an unlimited
period of time. In accordance with this definition, it can be stated that the
obligation to pay contributions is generated by the entry of goods which
will remain on national territory for an unlimited time (Ponce de León,
2021). With regard to the temporary imports procedure, it is defined
by the CL as the entry of goods to national territory with the aim of
remaining in it for a limited time and having a specific purpose; in this
regime, neither taxes on foreign trade, nor the Value-Added Tax will be
paid, with the exception of IMMEX1 companies, which are exempted
from this benefit.

The VAT Law states that those subject to the payment of VAT
are natural and legal persons who, on national territory, carry out the
following acts or activities: they dispose of goods, provide independent
services, grant the temporary use or enjoyment of goods, and import
goods or services (López, 2021). From the definition of the liable parties
obliged to pay VAT, it follows that the import of goods is subject to
payment of this tax, a legal obligation that results from the causality
in tax collection for the import of goods or services that is made on
national territory (López, 2021). The VAT Law considers that the import

1 Decree for the Promotion of the Manufacturing, Maquiladora and Export Services
Industry, published on November 1, 2006, which allows the temporary import of goods
to be used in an industrial or service process intended for elaborating, processing or
repairing goods of foreign origin temporarily imported for export or for the provision of
export services, without covering the payment of general import tax, value-added tax and,
where appropriate, countervailing duties, reformed in 2013 to modify profits.
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of goods or services occurs when goods are introduced into national terri-
tory. Importation takes place when the goods are destined for temporary
import customs procedures, for elaborating, processing or repairing in
maquila or export programs; tax warehouse to undergo the process of
assembly and manufacture of vehicle export programs, transformation or
repair of supervised enclosure and strategic controlled enclosure (López,
2021).

Importation also takes place when people who reside in national terri-
tory acquire intangible assets which are alienated by persons resident in
some other country; the temporary use or enjoyment, in national terri-
tory, of intangible assets provided by persons not resident in the country;
the temporary use or enjoyment, in national territory, of tangible goods
whose delivery was made abroad; the use of independent services in
national territory when they are provided by non-residents of the country,
except for international transport; when a certain good temporarily
exported returns to its country of origin having added value by repair
abroad, attachments or any other concept involving additional value
(López, 2021). Exempt imports shall be those which, in terms of customs
legislation, are not consummated, are temporary, have the character
of return of goods temporarily exported, or are subject to transit or
transshipment, with some exceptions (López, 2021).

Normally, VAT must be paid on imports except in the following cases:
those which, in terms of customs legislation, are not consummated, are
temporary, have the character of return of goods temporarily exported,
or are subject to transit or transshipment. This exemption shall not apply
when goods are put under temporary import customs procedures for
working, processing or repair in maquila or export programs; tax ware-
house to undergo the process of assembly and manufacture of vehicles;
of elaboration, transformation, or repair in a supervised enclosure and
strategic supervised enclosure (López, 2021). From these definitions and
obligations established in customs legislation and the VAT Law, it follows
that the behavior of imports has a significant impact on VAT collection
and that there is a direct link between imports of goods and the collection
of VAT on foreign trade.

The main argument for studying VAT collection behavior derives from
the definition of the Economy’s Gross Value Added, which includes the
added value of all resident economic units plus taxes on products (less
subsidies on products); that is, aggregate production at basic prices minus



28 J. M. ESPINOSA AND L. M. MATA

intermediate consumption valued at buyer prices, plus taxes minus subsi-
dies on products. This implies that the value added should be related in
a constant proportion to the VAT; however, since there are differenti-
ated rates, zero rate, and exemptions, the basic theoretical concept is not
fulfilled and the distortions generated by the current VAT tax structure are
a relevant argument to carry out a sectorial analysis of the tax, through
the calculation of VAT collection elasticities with respect to the type of
goods that are imported (intermediate, final consumption or capital), in
order to identify their contribution to indirect tax collection and their
participation in the gross added value of an economy (Moreno, 2019).

The economic relevance of this tax is fundamentally due to the fact
that it represents the second source of tax revenue of the Mexican Public
Treasury. Although it was established in 1980, its tax collection has not
exceeded 4% as a proportion of GDP, at constant pesos, even though
changes have been made in the tax rate (Moreno, 2019). From 2010 to
2020, total VAT collection represented on average 34% of the Federal
Government’s tax revenues; in 2020, the total VAT reached the figure of
987,525 MCP, which meant a share of 29.6% of the total tax revenue.
In the same period, VAT on foreign trade, generated mainly by imports,
represented 62% of the total VAT collected. In 2020, VAT collection for
foreign trade amounted to 594,364 MDP, representing 60% of the total
VAT collected (SAT, 2021).

Econometric Analysis

The Data

The monthly time series for the collection of VAT on foreign trade
and imports by type of good [intermediate consumer goods (I.G), final
consumer goods (F.G), and capital goods (C.G)] are official figures
obtained from the open data portal of the Tax Administration Service
(SAT) and the Economic Information Bank (BIE) of the National
Institute of Statistics and Geography (INEGI). The values of imports
remained in millions of dollars. The collection of VAT on foreign trade
operations was converted to millions of U.S. dollars at the exchange rate
to settle obligations in foreign currency published by the Bank of Mexico.

In the figure, you can see the close relation between imports by type
of good and VAT collection generated by foreign trade operations; you
can also note the seasonal behavior of the figures, which is why they
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were seasonally adjusted through the Census X12-ARIMA procedure. In
Fig. 3.1, the positive relation and upward trend between VAT collection
and intermediate goods imports is shown, with the exception of year
2020; imports of these goods represented 76% of all goods during the
period 2010–2020 in average. Even though intermediate goods are very
relevant in terms of value, import wise, customs legislation establishes
some exemptions in tax payment which could lessen their impact on VAT
collection.

In Fig. 3.1, the positive relation between VAT collection and final
consumption goods imports can be seen as well; imports of these goods
represented 14% of total imports in average during the time studied in
this paper. However, in spite of the fact that they rank second place in
value terms, it is estimated that their impact on VAT collection is relevant
because customs legislation clearly states that all final consumption goods
imports must pay VAT without exceptions.

A positive relation between VAT collection and imports of capital
goods is clearly shown as well in Fig. 3.1; imports of these goods repre-
sented 10% of total imports on average for the ten-year period analyzed
in this paper. These goods rank third place, right after intermediate and
final consumption goods. Even if their impact might not seem relevant
in value terms, their effect on VAT collection could well be significant
due to the fact that they represent machinery and equipment coming
into national territory, which can be considered as definitive imports that
must pay VAT. The Figure shows the direct relation between imports and
VAT collection. This relation is best appreciated in 2020 when imports
were affected by the phenomenon of COVID-19, which impacted global
value chains and caused a decrease in the demand for imported goods in
Mexico due to the cutback in national economic activity.

Integration Order and Control Variables

Before making any estimate on the sensitivity of the collection of VAT
for foreign trade concerning imports by type of good, it is necessary to
know if the time series is stationary, on the one hand, and their order
of integration, on the other (Enders, 2014). To this end, the general-
ized Dickey-Fuller hypothesis tests (DF-GLS), Phillips-Perron (PP) and
Kwiatkowski–Phillips–Schmidt–Shin (KPSS) were used in order to verify
the stationarity condition of the seasonally adjusted time series, both in
levels as well as in first difference. Table 3.1 shows the test results for the
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Table 3.1 Unit root test

Variable Level First difference

DF-GLS PP KPSS DF-GLS PP KPSS

ln(IVA) −2.81 −2.79 0.61*** −15.13*** −16.61*** 0.001
ln(BI) −2.75 −2.71 0.59*** −17.19*** −17.09*** 0.011
ln(BF) −3.18 −3.21 0.66*** −15.71*** −13.32*** 0.023
ln(BC) −3.84 −3.72 0.81*** −13.14*** −18.95*** 0.018

Note *, **, ***: 10, 5 and 1% in significance level, respectively
Source Own elaboration with figures from INEGI (2021) and SAT (2021)

time series, both in levels and in first differences.
The results of the DF-GLS tests show that, with a confidence level of

99%, there are not enough elements to reject the existence of a unit root;
on the other hand, with a confidence level of 99%, the unit root null
hypothesis is rejected for the series in first differences. Therefore, it can
be stated that the variables are integrated by order one I (1), while they
are not stationary in level since they have unit root, they are stationary in
their first difference I (0) (Tsay, 2015).

The relation between the different variables can change over time
for different reasons, including regulatory or collection modifications,
among others. Therefore, two binary control variables were included in
this study: dart24 (to capture the legal change to Article 24 of the VAT
Law, which asserts that when goods are introduced into national terri-
tory and destined for the customs regimes of temporary importation, this
will be considered an import of goods) and dart27 (in order to consider
the legal modification to article 27 of the VAT Law, which stipulates the
value or taxable base to be taken into account for the import of goods
by making an analogy which would correspond to the disposal of goods,
use or enjoyment of goods or provision of services, in national territory,
as the case may be).

dart24 =
{
1 if the observation is to be found in the period 2014−2020
0 other case
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Similarly, a dichotomous variable is added to consider the recent impact
of the pandemic due to COVID-19:

covid19 =
{
1 if the observation is to be found in the year 2020−2021
0 other case

In this sense and in order to estimate this cointegration relation in a
sturdy way, the likely structural change captured by COVID-19, based
on Andrews and Ploberger (1994) and Zivot and Andrews (1992), was
analyzed. The findings of these authors estimate an endogenous rupture
under different specifications, where the null hypothesis states that the
time series has no structural change. Andrews and Ploberger (1994)
carried out the hypothesis test on a time window [T1, T2], assuming
that there is a structural change. Then they looked for evidence to
prove the rejection of H0 through a sequence of chi-squared estimators
χ2(1), χ2(2), . . . , χ2(N ) which compare data variation in interval partitions.
AP statistical testing was used to measure the corresponding p-value.

AP = log

[
1

N

N∑
i=1

e
1
2χ2(i)

]

In contrast, the Zivot and Andrews (1992) test poses as null hypoth-
esis the existence of unit root with trailing and provides as alternative
hypothesis the presence of stationary processes with tendency ruptures. In
other words, it searches for the unknown sequential rupture, be it as an
interception or a tendency or both. This procedure consists in estimating
equations by least squares generalized in a sequential mode, with the aim
of verifying if there actually is a structural change in the deseasonalized
time series ln(IVA) with regard to the window of time.

In Table 3.2, the results of the hypothesis tests for VAT’s natural loga-
rithm are shown. It can be seen that there are structural changes in the
tendency and an intercept in the time series from March to June 2020,
because the p-value in brackets is lower than the significance levels. In this
case, the point average effect of these structural changes can be captured
by the binary variable COVID-19 in the window of time 2020–2021, as
suggested by Joyeux (2001) for this intercept and slope break scenarios.

The following section shows the results for the model specification
based on the information available.
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Estimates and Results

In the previous section, unit root testing on time series in levels and first
difference was carried out. These tests yielded evidence suggesting that
these variables constitute built-in series of order one. In this case, there
are several procedures to estimate long-term elasticities. An outstanding
one is the Autoregressive Distributed Lag (ARDL) Model and the
Vector Error Correction (VEC) Model (Tsay, 2015). In this study,
long-term elasticities are estimated using a VEC model. This specifica-
tion considers the cointegration relations between variables (Hamilton,
2000). The specification has also been considered because it allows
pondering multiple cointegration relations under different specifications
in the Johansen test (Lütkepohl, 2013). Specifically, the long-term rela-
tion is defined as a logarithmic, linear equation that seeks to estimate the
response elasticities:

ln(VATt ) = β0 + β1 ln(IGt ) + β2 ln(FGt ) + β3 ln(CGt ) + ut

where:

• ln(VATt ) it is the natural logarithm of VAT collection derived from
foreign trade operations in millions of dollars;

• ln(IGt ) it is the natural logarithm of imports of intermediate
consumer goods, in millions of dollars;

• ln(FGt ) is the natural logarithm of imports of final consumer goods,
in millions of dollars;

• ln(CGt ) is the natural logarithm of imports of capital goods, in
millions of dollars;

• ut is the random perturbation.

The specification of the VEC model (Enders, 2014) is given by:

�Yt =
m∑

k=1

βk�Yt−k +
m∑

k=1

γkXk +
n∑

k=1

MCEk + ut

where Yt is a 4 × 1 size vector containing the following variables
ln(VATt ), ln(IGt ), ln(FGt ), ln(CGt ); Xk is an exogenous variables vector
(covid19,dart24, and dart27), MCEk stands for the error correction
terms, and finally ut is a vector of random disturbance having the same
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dimension as Yt . In order to estimate the VEC model, the number of
optimal lags was determined using the Akaike (AIC), Schwarz (BIC),
and Hanna-Quinn (HQIC) information criteria which correspond to
the implicit VAR specification. In this case, the number of lags is one
determined by the minimum criteria of the BIC and HQIC test.

Given the number of optimal lags, Johannsen’s test was carried out
in order to verify the cointegration and find the number of cointegra-
tion vectors to be considered within the VEC model (Tsay, 2015). Table
3.3 shows the trace test results and the maximum eigenvalue; there is
evidence of two or three cointegration relations. In this case, the estimates
were made with two and three cointegration vectors. The model whose
Schwarz information criterion was smaller, was chosen, corresponding to
the linear trend case with three cointegration relations.

Based on the results of Johansen’s test, there is evidence to assert that
the variables ln(VATt ), ln(IGt ), ln(FGt ) and ln(CGt ) are cointegrated,
which implies a long-term equilibrium relation under a common trend.
Furthermore, if the cointegration vector concerning ln(VATt ) is normal-
ized, long-term elasticities can be obtained, as depicted in the following
equation:

ln(IVAt ) = 2.57+ 0.381 ln(IGt ) + 0.606 ln(FGt ) + 0.362 ln(CGt )

In this case, the elasticities have a positive sign and are inelastic (less than
the unit). Specifically, if the consumption of intermediate goods increases

Table 3.3 Johansen test

Specification None None Linear Linear Quadratic

No intercept Intercept Intercept Intercept Intercept
No trend No trend No trend Trend Trend

Test type Rank

Trace/maximum
eigenvalue

0 87.813 143.501 134.662 163.961 152.361
1 31.167 65.861 79.028 74.049 73.592
2 4.739* 22.319 24.458 26.087 25.589
3 0.351 1.99* 4.189* 5.758* 5.066
4 0.279 1.298 3.287 2.128 4.017

Note *Indicates the number of cointegration ratios
Source Own elaboration with figures from INEGI (2021) and SAT (2021)
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by 1%, then VAT collection rises to 0.38%. Similarly, there are 0.61 and
0.36% increases for final consumer goods and capital goods, respectively.

Considering that intermediate goods are raw materials in primary or
semi-finished state, with which final goods—final consumption and capital
goods—will be manufactured, it can be implied that the global demand
on final goods determines a certain growth rate in intermediate goods;
hence, the demand for intermediate goods will not depend exclusively
on the internal market but also on the economy’s ability to import. The
main feature of intermediate goods is that a part of them is destined for
the manufacture of consumer goods, others for the production of capital
goods and others for the elaboration of such intermediate goods. In most
cases, a single intermediate good is simultaneously used in the three ways
mentioned above, or at least in two of them. This fact poses a classifica-
tion problem when it comes to differentiating the uses ascribed to a given
intermediate good. Due to the relevance of these type of goods, analyzing
imports’ behavior given a certain level in final demand, is deemed neces-
sary because it determines to a large extent the structure supporting
domestic production of final and intermediate goods (CEPAL, 1957).

This way, the import of intermediate goods has effects on the structure
of production and this, in turn, on VAT collection, whereby estimating
the sensitivity of VAT collection facing the import of intermediate goods
is so relevant. During the 10 years analyzed in this paper, imports of these
goods represented 76% of total imports, a very high percentage when
compared to capital and final consumption goods. Nonetheless, the effect
of this type of goods on VAT collection is lower than the one estimated
for final consumption and capital goods. In other words, a 1% increase in
imports corresponds to a 0.38% increase in VAT collection. This result
allows us to assert that the import of intermediate goods is achieved
through customs procedures which do not contribute to VAT collection,
because they are integrated to the production of final consumption or
capital goods.

In contrast, in spite of only representing 14% of total imports during
the aforementioned 10 year-period, the import of final consumption
goods has an effect on VAT collection which is 1.59 times higher than
that of intermediate goods. Thus, a 1% increase in imports value for final
consumption goods would mean a 0.606% increase in VAT collection.
This result concurs with the definitions by law, which state that all defini-
tive imports on final consumption goods must pay VAT. Therefore, a



3 PERSPECTIVES FOR RECOVERY OF VAT COLLECTION DERIVED … 37

strategy to increase indirect VAT collection would be the tax audit of
tariff items that register definitive imports of final consumption goods.

Capital goods, understood as the machinery and equipment used in the
processes of production, can be imported under customs regimes which
imply VAT payment or in those cases where machinery is brought into
national territory temporarily and must not necessarily pay this tax. This
way, the elasticity obtained under the proposed model is low for capital
goods, with only 10% of total imports, it reaches a sensitivity of 0.362,
similar to the one obtained for the import of intermediate goods, whose
elasticity is also low.

It is important to point out that the dummy variables that seek to
capture the modifications to Articles 24 and 27 of the VAT Law in its
2013 and 2016 reforms are not significant. However, they reflect impor-
tant changes in the regulatory framework on imports and VAT collection.
In contrast, the variable associated with the COVID-19 pandemic is
significant and has a negative coefficient.

Moreover, if the elasticities were estimated during the pandemic using
the VEC model, it will be observed that the elasticities decrease, on
average, 14.13%. Specifically, the elasticities under the COVID-19 period
are 0.313 for intermediate goods, 0.332 for capital goods, and 0.506 for
final consumer goods; this means that, during the year of the pandemic
and in the face of an imports increase of 1%, tax collection was much
lower than estimated throughout the entire study period. This result is
consistent with those obtained through the structural change tests devel-
oped by Andrews and Ploberger (1994) and Zivot and Andrews (1992),
while supporting our estimates on the binary variable COVID-19.

Conclusions

In this document, a VEC model was estimated to determine the elas-
ticity of value-added tax collection resulting from foreign trade operations
based on imports’ transactions for capital goods, intermediate goods, and
final consumption. For this purpose, the effect of COVID-19 in 2020
and the amendments to Articles 24 and 27 of the VAT Law were consid-
ered. Results indicate an inelastic relation, where final consumer goods
stand out with 0.606%, followed by intermediate goods at 0.381%, and
capital goods at 0.362%. It should be duly noted that the impact on the
collection of VAT for foreign trade in the face of imports’ transactions of
consumer goods is lower; that is, an increase in consumer goods’ imports
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sharply rises VAT collection to a (0.606%) proportion, a sensitivity that
can be explained by the fact that these are final consumer goods which
are commonly manufactured using definitive imports. Finally, focusing on
the recent time period and due to COVID-19, a clear reduction in the
corresponding elasticities was found: 14.13%, on average.

From the point of view of a sectorial analysis of the public finances of
the Mexican economy, specifically of the collection of the second source
of Mexican tax revenue, the obtained results in this research paper clearly
shows that the relation between the import of goods and VAT collection
is inelastic. This means that sensitivity is higher than zero but lower than
one, which implies that when there is a percentage increase in the import
of goods, the rise in VAT collection due to foreign trade operations will
be lower in proportion.

This result is relevant because VAT collection derived from foreign
trade operations represented approximately 62% in the 2010–2020
period, as VAT collection presents an inelastic elasticity with respect to
goods’ import (intermediate, of consumption and capital) it cannot be
concluded that through imports of goods the recovery of the collec-
tion of this tax is expected in the short term; therefore, the recovery of
indirect tax revenue collection must come from internal consumption in
the Mexican economy. The increase in recovery should be carried out by
strengthening internal audits and foreign trade operations’ audits, specif-
ically imports of intermediate goods, since upon entering the country
with the promise of integrating into a final good and therefore not being
subject to the payment of VAT, the incentive to change the regime to
sell these products in the national market is significant and through these
operations it is possible to contribute to tax evasion.

As mentioned in previous paragraphs, indirect taxes are a component
of the gross added value of the economy, in the absence of distortions
(differentiated rates, zero rate or exemptions) their participation would
be a constant that makes up the added value; however, in the Mexican
economy this theoretical concept is not fulfilled, therefore, it is relevant
to determine the magnitude in which the different sectors contribute to
the growth of the gross added value of the economy, in this case the
imports of goods that, as the results show its contribution to the VAT
recovery is less than proportional as it shows inelastic elasticity.
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CHAPTER 4

Public Policy for the Application of 5G
in Mexico Within a Context of COVID-19
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Introduction

The most recent generation in the evolution of standardized specifications
for mobile communication (technologies, network design, standards,
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among others) is the so-called 5G network (ITU, 2019). The charac-
teristics of 5G networks allow the enabling of relevant and unpublished
products and services to this day; many of them for critical applications,
for example: high transfer speed (enhanced mobile broadband or eMBB)
applications in augmented and virtual reality, systems of massive machine
communications (mMTC) that allow a massive volume of devices to be
connected simultaneously (Internet of Things and uses of Internet in
industry with a large number of sensors and devices such as streaming
video cameras, etc.), as well as ultra-reliable and low latency communi-
cations (URLLC) applications that require real-time responses (assisted
remote surgery, driverless cars). The transformative impact on businesses
derived from 5G technology is such that it is considered essential for the
fourth industrial revolution (I4.0) since it is at the center of digital trans-
formation as it is the main channel through which people communicate
with each other and access the Internet and online applications (GSMA,
2019).

Since the beginning of 2020, the world has faced an unprecedented
crisis, derived from the COVID-19 pandemic, which has made it clear
that technology and innovation are necessary to overcome problems in
the most diverse areas: education, health care, productive systems, etc.
The pandemic highlighted the need to improve connectivity to access
more and better services at all levels (from the individual to large organi-
zations). Just to cite one example, it is estimated that data traffic increased
by 50% in just a couple of weeks after the pandemic began (Swain et al.,
2020).

Data traffic not only occurred in large cities but also in suburbs and
rural areas; and the largest share of traffic was absorbed by the residen-
tial fixed network (Saldaña et al., 2021). Greater connectivity implies a
greater demand for bandwidth and solving the problems associated with a
higher response speed. These situations will encourage worldwide efforts
to deploy 5G-related technologies sooner than expected.

Mexico, as the rest of the world, has been facing many healthcare,
economic, and societal challenges due to the COVID-19 pandemic.1

Some guidelines to prevent the spread of the virus introduced by
the Mexican Government included the following: schools were closed,
remote work was promoted, malls and stores were closed, and people

1 By the end of July 2021, Mexico recorded over 2.7 million positive cases and over
239 thousand deaths (JHU, 2021).
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were persuaded to stay home. Some of these new routines will stay even
if COVID-19 is under control. To face these challenges, new technolo-
gies will be developed and implemented. One of them is 5G, which is
an enabling technology that fosters innovations in other areas such as
Internet of things and artificial intelligence because of its improved char-
acteristics.2 It provides crucial capabilities to develop solutions to alleviate
many pandemic-related problems.

The so-called 5G is the fifth (5) generation (G) of mobile or wire-
less communication technologies that derive from the evolution of this
type of system whose origin dates back to the 1970s (ITU, 2020). 5G
is not only proposed as a tool for communication between people, but
it goes a step further and is proposed as an instrument for connectivity
between machines, in line with the implementation of the Internet of
Things. Unlike humans, who can tolerate long waits for data transmission,
communication between machines require great speed when carrying out
this information transfer (Muñoz et al., 2018, p. 18).

According to the most recent mobility report of Ericsson, around the
world “5G subscriptions with a 5G-enabled device grew by 70 million
during the first quarter, to around 290 million. We estimate that there will
be close to 580 million 5G subscriptions by the end of 2021” (Ericsson,
2021, p.4), in addition to the fact that the trend is notably upward, as
observed in Fig. 4.1.

In Latin America, 5G penetration is still incipient, but several coun-
tries have already taken various actions to accelerate it. Mexico is not the
exception, but it needs to intensify its intervention to overcome different
challenges like, for example, that in the matter of fixed broadband speed,
Mexico is ranked 75th out of 180 countries (Fig. 4.2).

Swain et al. (2020) estimate that by 2035, the incorporation of
5G in Mexico would allow the generation of US$ 730 billion, mainly
through Information and Communication Technologies (ICT) indus-
tries (USD 137 billion), manufacturing (USD 134 billion), services (113
billion), retail (75 billion), real estate (52 billion) and construction (51

2 5G networks target delivering 1000× higher mobile data volume per area, 100×
higher number of connected devices, 100× higher user data rate, 10× longer battery
life for low-power massive machine communications, and 5× reduced End-to-End (E2E)
latency (Siriwardhana et al., 2021).
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Fig. 4.1 Mobile subscriptions by technology (Source Own elaboration with
Ericsson [2021, p. 4] information)

billion); and 134 billion in other industries.3 But realizing these forecasts
and obtaining the maximum benefit from this technology requires that
Mexico take a more active stance and not limit itself to being a buyer of
solutions offered by leading companies.

Main Applications of 5G

Mobile networks are designed to generate a high level of connectivity, for
which the data is required to be contextualized, structured, and processed
in the cloud, which requires a storage infrastructure with large capacity,
transmission equipment, and development of algorithms and software for

3 Different studies that analyze this macroeconomic impact agree that the wide range
of solutions that will be developed from 5G will generate employment and outstanding
economic value in the coming years. In this sense, the World Economic Forum (WEF)
estimates by 2035, the generation of some USD $13.2 billion in economic value and
22.3 million jobs just in the global 5G value chain (WEF, 2020).
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Fig. 4.2 Ranking of average fixed broadband speed in selected countries (Source
Own elaboration with data from Swain et al. [2020, p. 11])

the treatment of large volumes of data. This platform opens many applica-
tion options. Huawei (2021) recently prioritized the next top ten, based
on market size and the relevance of 5G technologies to those applications.

1. Virtual and augmented reality in the cloud. These are visualiza-
tion and simulation applications that can have a large benefit in
the educational, entertainment, and industrial process simulation
sectors.

2. Connectivity in the automotive sector. The introduction of
autonomous vehicles, the use of the Internet of Things for remote
fleet monitoring, automated systems for fault detection and main-
tenance, and connectivity between devices represent a revolution
in mobility that is just beginning.
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3. Smart manufacturing. In this area, applications are multiple
and are aimed at increasing productivity, using interconnected
robots, production monitoring systems, warehouses, and trans-
portation equipment, data analysis, artificial intelligence, and
machine learning to optimize processes and quality analysis using
sensors and the Internet of Things.

4. Interconnected energy. Incorporation of renewable sources to
the smart grid through the Internet of Things and artificial
intelligence, the synergy between sources through interconnected
sensors, and optimization of consumption through analysis of large
volumes of data (Big data).

5. Electronic health (eHealth) with wireless connections. Intensive
use of sensors, artificial intelligence, and the Internet of Things to
make remote diagnoses, patient monitoring, and analysis of special
epidemiological situations by evaluating large volumes of data.

6. Entertainment with wireless connection. With higher bandwidth,
transmission speed and latency are optimized, which opens up
great improvements to streaming systems, video games, and higher
quality, without the need for a cable connection.

7. Interconnected drones. The use of these devices for professional
inspection and security, increasing their precision, the capacity for
data and image transmission, communication between drones, and
the processing of large volumes of data.

8. Social networks. Sensitive increase in transmission quality and
speed with ultra-high definition, with great opportunities for new
applications.

9. Personal assistants and wearables with artificial intelligence. Intel-
ligent applications are developed for personal use devices such as
work clothes (helmets, safety glasses, etc.) and other devices, taking
advantage of the greater information processing capacity, special
algorithms, sensors, and connectivity.

10. Smart cities. Intensive use of sensors and wireless video devices
for supervision and surveillance of issues such as pollution, traffic,
activity in public offices and hospitals, public transport, parking
lots.
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We can see that a large part of these applications may have a favorable
impact on overcoming the health crisis and economic recovery. The objec-
tive of this article is to describe the reforms necessary to have a public
policy that facilitates the optimal adoption of 5G in Mexico.

Methodology

To identify, for the specific case of Mexico, the key elements to address in
terms of public policies for the deployment of 5G, the following method-
ology has arisen: (1) Review of specialized literature on the subject, as well
as reports from different stakeholders (government institutions, compa-
nies, autonomous institutes, and researchers) where the status of 5G, its
impact on different economic sectors, and the necessary conditions for its
adoption and deployment were analyzed. (2) Attendance at specialized
events related to the plans for the deployment of 5G in different regions
and their implications (Table 4.1).

(3) Interviews. To contrast, the elements collected from literature and
specialized events, as well as to give the issue a national dimension, 19
interviews with specialists were conducted. The distribution of these by
sector and area of specialization is shown in Fig. 4.3.

And, (4) Organization of a discussion forum in collaboration with the
Commission of Science, Technology, and Innovation of the Chamber of
Deputies, which aimed to discuss the main measures that the Mexican
government should take to have a more adequate participation in this
wave of innovation. Deputies, members of the commission, representa-
tives of the telecommunications industry, relevant government entities
(Ministry of Communications and Transportation -SCT, for its acronym
in Spanish- and IFT), non-governmental organizations, and academics
participated in the forum.

Results, Discussion, and Analysis

Based on the consultations made to the specialists, it was concluded that
to fully realize the benefits of 5G, laws and policies need to be adjusted, as
the scope and quality of 5G services largely depend on governments and
regulators allowing timely access to the portion and type of spectrum that
is adequate and affordable, under the right conditions (GSMA, 2019).

In the case of Mexico, the starting point for defining a policy should
be what is established in Article 6 of the Political Constitution. “The
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Table 4.1 Specialized events attended to gather information

Event Organizer

Date: 2021
Mexico FTTx Industry Development
Strategy Summit

Huawei, Digital Policy and Law

Chile 5G Digital Policy and Law
* The regulatory and public policy
authorities of the sector participated

European 5G Conference Forum Europe
* Organized to discuss 5G opportunities

Innovation and digital economy for
recovery

Economic Commission for Latin America
and the Caribbean (ECLAC), National
Telecommunications Association
(ANATEL, for its acronym in Spanish)
and Huawei

Technology for citizen protection Digital Policy and Law
The 5G Action Plan Review Forum Europe

* Organized to discuss 5G implementation
plans in Europe

Date: 2020
Challenges of the competition in a digital
environment

Federal Institute of Telecommunications
(IFT, for its acronym in Spanish), Mexico

Next Generation Networks and 5G
Network Perspectives

Federal Telecommunications Institute
(IFT)

Prospects of the telecommunications and
broadcasting sectors in the economic
reactivation of the new normal

IFT

Seventh conference on spectrum
management in Latin America

Forum Europe

Neutrality of Mobile Devices IFT
Forum Neutrality of the network in
Mexico. Analysis and debate

IFT

6th Asia–Pacific Spectrum Management
conference

Forum Europe

State will guarantee the right of access to information and communi-
cation technologies, as well as to broadcasting and telecommunications
services, including broadband and internet” (Cámara de Diputados del H.
Congreso de la Unión, 1917). This statement clearly defines that access to
ICT is an essential condition to guarantee human rights and other consti-
tutional rights (right to education, work, health, culture, security, free
movement) to move toward the “digital rights” related to quality connec-
tivity, data protection, privacy, cybersecurity, and digital literacy, among
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Fig. 4.3 Distribution of the interviewees by the institution of belonging and
Distribution of the interviewees by area of knowledge

others. But the policy on the matter does not only imply giving access
to the spectrum but also tending to the following elements: spectrum
allocation and cost, cybersecurity, infrastructure, digital literacy, invest-
ment promotion, promotion of the digital economy and innovation, and
protection of health and the environment. Addressing public policies in
all these areas is not an easy task, but it is essential to incorporate 5G
more effectively in Mexico.

As a result of the interviews, specialists also identified six principles that
should govern the issuance of national policy: (i) Enhance the socioeco-
nomic benefit and its wide distribution; (ii) Evidence-based decisions; (iii)
Contribute to a competitive development of the industry; (iv) Promotion
of innovation with a technology-neutral approach; (v) Evaluation of risks;
and (vi) Adherence to the national and international legal framework.
They are aimed at using technology to promote the maximum benefit
for society, creating conditions for its application in fair and competitive
conditions, with a decision-making environment based on the generation
of evidence and not on discretionary preferences. In this sense, the law
and the policy, as well as the institutions to implement them must remain
neutral in terms of the types of technology and its development process.
Decisions must be made based on objective performance criteria and
guided by the pursuit of the public good and sustainable competitiveness.

Likewise, all the interviews highlighted the fact that a national digital
agenda is required that offers the set of high-level objectives in which
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public policies are framed since at this time Mexico lacks one. This
absence translates into the lack of concrete goals to be achieved in the
short, medium, and long-term, and even a clear definition on how 2G,
3G, and 4G technologies should be managed to co-exist with the new
5G in a well-planned evolution. The critical elements for a 5G policy
and regulation in Mexico based on the analysis of the interviews and the
specialized forum are summarized below.

a. Spectrum access and cost

The cost of using the radioelectric spectrum in Mexico is the highest in
Latin America, which translates into a disincentive for the industry and
a high price of the service for the end-user, which can widen the coun-
try’s digital gap. The Ministry of Finance and Public Credit (SHCP, for
its acronym in Spanish) has seen a collection opportunity that gener-
ates a perverse incentive. Evidence of this is that, recently, some bands
have been returned by operators because the cost of spectrum reduces
the competitiveness of the industry. A high price of the spectrum can
be a significant obstacle for 5G deployment, which is why consensus was
reached in recommending:

• To focus the policy on promoting the use and allocation of spec-
trum and not on the collection; that is, to license spectrum at values
following real market dynamics and not with a collection approach
that only contributes to short-term goals at the cost of development
goals.

• A long-term broadband development plan must be made public that
gives rise to a roadmap for the release of low and medium spectrum
bands that allow companies to plan their investments, operations,
and benefits derived from the use of the spectrum.

• To offer regulatory clarity regarding the possibility and type of
authorization to outsource infrastructure as a business model
(secondary spectrum market for small operators).

• To develop a permanent inventory of disused bands and set clear
rules regarding what can be done with bands that are out for tender
and are not being used.
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• To accelerate the bidding processes so that operators can take advan-
tage of them in periods consistent with the dynamics of telecom
industry.

b. Construction of infrastructure

There is full consensus that an unprecedented deployment of infrastruc-
ture is required which can, with current criteria and costs, be profitable
in large urban centers, but not in suburbs or rural areas. There is a lack of
standardization of the norms for the deployment of telecommunications
infrastructure throughout the country (both at the state and municipal
level). Therefore, a policy is required that includes the following elements:

• Intensify and offer incentives for government cooperation with the
private sector at different levels: Internet and telecommunications
service providers; owners and operators of infrastructure and manu-
facturers of network equipment; and large users of the industrial
sector (automotive and aerospace companies e.g.).

• The generation of public–private partnerships should be promoted
to generate works with a long-term perspective and a broad regional
scope.

• To allow and promote sharing agreements (mainly to deploy passive
infrastructure) that provide regulatory clarity to network operators
and independent infrastructure providers.

• To facilitate the coexistence of community networks or Wireless
Active Server Pages (ASP) that allows the connection of rural
communities with adequate quality.

• To promote the national development of low-cost equipment and
systems (radio base stations, antennas, etc.).

• To eliminate unnecessary obstacles and charges to the deployment of
network infrastructures, simplifying the procedures for concession,
granting of permits and facilities to mobilize equipment and workers
in the municipalities.

• Homologation and cooperation between municipal, state, and
federal governments regarding costs, times, and concession processes
in telecommunications matters.

• To increase investment for greater deployment of fiber-optic infras-
tructure.
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c. Cybersecurity and data protection

Although the Federal Telecommunications Institute has generated guide-
lines on this matter, there is still no entity focused on the protection
of systems and devices related to networks and software and the data
they contain. Given the dynamics of technological change and the expo-
nential increase in data flows, it is necessary to define protocols for the
protection of technical infrastructure, procedures and workflows, physical
assets, national security, and the confidentiality, integrity, and availability
of information (Wiley, 2021).

That is why the great challenges in cybersecurity of 5G demand
a review of the current policy framework applicable to the telecom-
munications sector and its ecosystem, as well as the development of
cybersecurity4 technologies. All this requires, from all the actors involved,
especially manufacturers, operators, and government agencies, timely
response, and continuous innovations, for which it is recommended:

• To create a legal framework that specifies the powers of surveillance,
security, and data protection for:

– Protection of physical infrastructure.
– Security protection.
– Consumer protection against fraud (identity theft, financial
fraud, illegitimate collection of confidential data).

– Data protection and consumer privacy (accessibility and disclo-
sure by unauthorized persons, entities, or processes).

• To strengthen collaboration processes between judicial bodies,
competent authorities, and the digital and telecommunications
industry.

• To consider “regulatory testing grounds” for the development of
innovative services with high levels of security.

• To promote active cooperation between the government and inter-
national regulators to create an exchange and coordination mecha-
nism on cybersecurity and data protection.

4 In this context, during 2018, the 3rd Generation Partnership Project (3GPP) SA3 held
seven meetings in which experts from 74 companies participated, in order to formulate
security standards for 5G.
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d. Digital Literacy to Extend the Benefits of 5G Adoption

The potential of 5G cannot be realized if there is not enough knowledge
to apply this technology in the various fields previously mentioned. At
this time, in Mexico, there are shortcomings in the training of profes-
sionals who can competitively integrate into industries that incorporate
5G. At the end-user level, there is also a lack of teaching digital skills to
exploit technologies in all their magnitude and potential. Given this, it is
necessary to collaborate with the Ministry of Public Education, universi-
ties, companies, and training institutes to improve digital skills at different
levels. For this, the recommendations of the specialists consulted are:

• To incorporate basic training in 5G knowledge and its applications
within study programs from the middle level.

• To incorporate intensive training of professionals for the manage-
ment and development of solutions based on the Internet of Things,
artificial intelligence, simulation, data science, etc.

• To design continuous training programs for the training, updating,
and specialization of professionals in different industries capable of
using information technologies based on 5G.

• To promote and finance research for the development of information
technology applications based on 5G in fields such as: education,
health, Industry 4.0, smart cities, mobility.

e. Reduction of the digital gap

There are important differentials in the management of information tech-
nologies and digital skills from a geographical point of view (the north
of the country is better connected than the south); generational (young
people are better at technology than older adults); and regional (urban
centers have better services than rural areas), to mention some of the
most obvious manifestations. The widening of this digital gap does not
benefit the country, since it deepens inequality and social and regional
differences. Therefore, the following recommendations have been issued:

• Connectivity must be provided to everyone with the best possible
quality (depending on their requirements), to comply with the
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mandate of Article 6 of the Constitution and, from that, enable other
fundamental rights of the population

• One option that has been pursued is to offer unlicensed use of the
spectrum, with the idea that this can bring low-cost Internet to
underserved communities. This is the case of the Red Compartida
(shared network) managed by the company Altan Redes, which has
entered into a commercial bankruptcy process. One of the objec-
tives of the Red Compartida is to bring telecommunications services
to areas not currently covered by commercial networks. However,
according to the Shared Network Coverage Viewer of Promtel, as
of March 2021, Altán had coverage of 99% in Mexico City, 94% in
Nuevo León, and 92% in the State of Mexico. In contrast, coverage
in Chiapas was 29%, in Guerrero and Oaxaca 5% (Bravo, 2021).
This shows that it is not enough to offer unlicensed use, since it is
necessary to ensure that the companies that obtain such a concession
have competitive performance and ensure the quality of services and
connectivity. Given this, the recommendation is that the authority
takes measures to seek a better balance between economy, quality
of service, and price of access in remote communities. Working
in various modalities of licensed spectrum and collaboration with
large operators and technology generating companies can be more
effective in closing the digital divide.

• To develop public–private mechanisms and technological solutions
that support the obligation to invest in the deployment and coverage
of infrastructure and quality services throughout the country.

• To rebalance taxes to promote digital inclusion, so that more users
have access to mobile services and the affordability barrier is lowered.

f. Promotion of investment in networks

We have already mentioned that the extension of 5G networks implies
a much greater investment in fiber-optic networks and better equipment
for managing information flows. The policy should promote the existence
of adequate economic conditions to favor investments in this area so that
the specialists consulted agree on:
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• To encourage long-term investment, offer long-term licenses, clear
procedures for their renewal, and roadmaps for spectrum assign-
ment.

• To promote the rational reallocation of network assets following
long-term objectives that should be included in a National Digital
Agenda.

• To apply the criterion of technological neutrality to make decisions
regarding the development of networks.

• To design economic and fiscal incentives to favor private investment
in networks.

• The regulatory framework should promote infrastructure sharing to
increase territorial coverage and serve unattractive segments for large
companies.

• To promote research focused on optimizing the use of networks.

g. Promotion of the digital economy

There is consensus that the State must improve the drive to digitize
the country at individual, industrial, and governmental levels. This must
be done under a Digital Agenda that sets objectives and general strate-
gies. The COVID-19 pandemic has made it clear that the introduction
of ICTs must be promoted in multiple aspects of government adminis-
tration, business activity, and daily life, as connectivity has been critical
to prevent its collapse. Therefore, the following policy recommendations
have been issued:

• A sufficient amount of spectrum needs to be released in such a way as
to encourage the digitization of businesses and ensure high-quality
and widespread affordable services for all industries.

• To generate incentives for research and development of 5G solutions
applicable to health, education, financial management, industrial and
logistics operations, etc.

• To promote cooperative agreements between companies, govern-
ments, universities, and research centers for the development of new
5G applications to solve specific problems.

• To promote the construction of research infrastructure on 5G
applications is essential, as well as the undertaking to have local
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technology-based companies dedicated to offering innovative and
cost-effective applications and solutions.

h. Protection of health and the environment

Scientific evidence on risks associated to the relationship between health,
environment, and telecommunications is currently limited, but there are
concerns about the risk of increased radiation exposure. In this sense, the
IFT has developed the Agreement by which the Plenary of the Federal
Telecommunications Institute issues Technical Provision IFT-007-2019:
Maximum exposure limits for human beings to non-ionizing radiofre-
quency electromagnetic radiation in the 100 kHz interval at 300 GHz in
the environment of radiocommunication stations or broadcast sources.
This provision was issued to provide that, in areas of exposure to
electromagnetic fields produced by the operation of radiocommunica-
tion stations, where people live, said maximum exposure limits are not
exceeded for the frequency range of 100–300 GHz.

In Mexico, there is also the Official Mexican Standard NOM-013-
STPS-1993 issued by the Ministry of Labor and Social Welfare (STPS,
for its acronym in Spanish), whose objective is to establish preventive
and control measures in work centers where non-ionizing electromag-
netic radiation is generated. This NOM establishes preventive and control
measures in work centers where non-ionizing electromagnetic radiation is
generated, to prevent risks to the health of workers that involve exposure
to such radiation; therefore, it establishes the maximum power density,
energy density, magnetic field, and electric field limits for exposure to
microwave and radiofrequency radiation. “This, however, is insufficient
since its objective and field of application is limited to work centers
where non-ionizing radiofrequency electromagnetic radiation is gener-
ated. Furthermore, no measurement or conformity assessment procedures
are established” (IFT, 2019, p. 2). It can be observed that risk scenarios
have already been addressed, but it is necessary, in the opinion of the
specialists consulted, to consider the trend in terms of the density of facil-
ities that are expected to emerge in the framework of the deployment of
5G, so it is recommended to complement this regulatory framework by:

• Actions aimed at minimizing the possible impacts of the deploy-
ment of the new 5G infrastructure, carrying out good planning and
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risk assessment, sharing infrastructures, and involving all the agents
involved in the process of the responsibility of following standards
and guidelines issued by the authority

• To promote the development of a code of good practices for the
deployment of facilities in urban environments.

• To promote that all mobile operators develop management programs
for their electronic waste (based on sustainability and responsibility
criteria).

• The set of systems that integrate 5G must adopt the limits of
exposure to radio frequencies under what is established by the
International Commission on Non-Ionizing Radiation Protection
(ICNIRP) and the standards that arise from the revision of Technical
Provision IFT-007-2019 (which should occur in 2024).

• Evidence of risk and mitigation measures must arise from scientific
research, so the implementation of projects in this area should be
supported.

Conclusions

The creation of a national digital agenda is key to enable 5G and capi-
talize its benefits for the country. Under the current government, this
strategic framework does not exist, and it should be considered as soon as
possible, especially since it would identify short, medium, and long-term
national goals. This would be the backbone on which vertical strategies
for the application of 5G are inserted in areas such as digital health, digital
education, digital government, industry 4.0, among others.

The coordination of federal, state, and municipal governments is essen-
tial to generate coherent policies and regulations and harmonize, as far
as possible, costs, processes, and times that result in greater network
penetration, greater connectivity, higher quality, lower costs, and more
affordable prices for consumers. A substantial issue to address in public
policy is the definition of rules that promote investment in digital infras-
tructure. It is not only about the installation of new radio interfaces but
also investing in the network infrastructure that is necessary to achieve
territorial coverage with quality of services. As such infrastructure is very
expensive and its construction is complex, since it is necessary to deal
with federal, state, and municipal authorities, operators must look for
new cost-sharing schemes that allow them to financially face the necessary



58 J. L. SOLLEIRO ET AL.

investments. It is also important to negotiate public–private agreements
that facilitate the execution of works.

For the deployment of fifth-generation networks, a competitive envi-
ronment must be preserved and the participation of different actors in
the 5G ecosystem must be promoted. For this, an effective spectrum
policy is required that encourages the deployment of different services in
a convivial environment, free of interferences between services, and that
favors efficient spectrum management. A great effort must be made to
train young people to adopt and assimilate the set of technologies related
to 5G (artificial intelligence, Internet of Things, machine learning, Big
Data, cybersecurity, etc.). This is essential for the development and adop-
tion of solutions to problems in the fields of education, e-health, mobility
and manufacturing, which is a key component for Mexico’s recovery after
COVID-19.

The Mexico, United States, and Canada Agreement (USMCA) has at
least two new chapters, telecommunications, and digital commerce, which
should be used to “pull” Mexico toward greater and better digitization.
But that cannot arise spontaneously, so a specific policy must be designed,
and resources allocated for its implementation. There is no time to wait,
as the evolution of this technology is taking place at great speed. Mexico
can be left at the level of complete technological dependency if it limits
itself to being a passive buyer of technologies, applications, and solutions
related to 5G.

The transition to 5G must be active, with a long-term vision, and
differentiated in terms of the segments and regions where it will be
applied, since the requirements of specific industries are different from
those of digital government or end-users. If Mexico can develop the appli-
cations for each segment through the collaboration of the actors of its
digital ecosystem, it will be able to take full advantage of the technology.
It will be necessary to create digital skills and invest in research and devel-
opment. Mexico should urgently generate the necessary public policies to
adopt 5G in an orderly and planned manner, and that the benefits are
seen in the different areas of application and not only in the one with the
highest payment capacity and economic rate of return.
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CHAPTER 5

The Structural Impact of COVID-19
on Employment: The Role of Skills

and Gender in an Industrialized Local
Economy

Cecilia Y. Cuellar and Jorge O. Moreno

Introduction

The year 2020 represented a significant challenge for global economies,
as in March of the same year, the World Health Organization (WHO)
declared COVID-19 a pandemic. More than two-thirds of the world’s
countries were economically paralyzed as a result of this health crisis,
with tourism being one of the leading sectors affected. For Mexico, this
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scenario was not favorable since the tourism sector represents one of
the country’s primary sources of income (Esquivel, 2020). This situa-
tion caused economic uncertainty, accumulating, at the beginning of the
pandemic, more than half a million losses in the formal employment for
the country (INEGI, 2020). Nonetheless, for the state of Nuevo Leon,
the opposite happened; in August 2020, this state ranked second in terms
of formal job recovery in Mexico, only surpassed by the state of Jalisco
(Coparmex Nuevo Leon, 2020; ENOE, 2020).

According to the Population and Housing Census conducted by the
National Institute of Statistics, Geography, and Informatics (INEGI) in
2020, Nuevo Leon was one of the seven most populated states in the
country, with the Monterrey metropolitan area standing out as the second
most populated urban area in Mexico. Hence, understanding the labor
market structure in this state and its different segments will allow us to
have a broader perspective on regional employment dynamics and their
relationship with unexpected situations, such as those that occurred due
to the COVID-19 economic crisis.

This paper analyzes the dynamics and persistence in the regional
labor market of the state of Nuevo Leon as a consequence of the
COVID-19 economic shock. We accomplish this study by segmenting
the labor market by workers’ skills and gender, allowing us to iden-
tify heterogeneous effects and changes across market structures. Defining
heterogeneity between groups, particularly between genders, allows us
to recover the market structure, changes in these trends, and analyze
long-term differentiated dynamics by labor market segment (Cuellar,
2019; Moreno & Cuellar, 2021). We construct micro-founded formal
employment time series, which retrieves consistent and homologous
regional aggregate data over time. These series are obtained directly from
micro-data from employment surveys in Mexico. The aggregate data are
quarterly from 1987:Q1 to 2020:Q1, focusing on the urban areas of
Nuevo Leon. The urban areas represent more than 90% of the total
employment of this dynamic region, the second largest after Mexico City,
according to the 2020 Mexican Census by INEGI.

Employment is segmented as mentioned above (skill and gender-skill).
With it, we define and estimate two VAR models that link each segment
of formal employment with the state economic activity (defined by the
ITAEE NL) to identify the depth and persistence of the first COVID-
19 pandemic shock (defined as I-shock COVID-19). Once the models are
estimated, we use the impulse-response function methodology to perform
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an impact analysis, introducing the first shock observed in the economic
activity of Nuevo Leon. With this, we recover the employment growth
trends if the pandemic had not occurred and the trend with the I-shock
COVID-19. Once these trends are estimated, they are compared with the
observed employment to identify the structural changes and the potential
recovery period of formal employment for each segment.

This chapter contributes to the economic literature in four aspects.
First, it uses several homologous and consistent time series constructed
from micro-data provided in all employment surveys for Mexico. Second,
it is the first regional study that analyzes the particular dynamics of
the high-skill and low-skill employment segments for the state of Nuevo
Leon. Third, we estimate dynamic employment models for gender-skills,
identify heterogeneous impacts across segments, and estimate impulse-
response functions to compare the observed employment structure with
the employment trend originated by the I-shock COVID-19. Finally,
this study estimates potential recovery periods for each segment of the
regional labor market.

This chapter is divided into five sections, including this introduc-
tion. The second section briefly analyzes previous findings related to the
theoretical framework, regional labor market, and the COVID-19 crisis.
The third section presents the data and methodology proposed to study
regional employment dynamics divided by skills and gender. The fourth
section presents the results obtained from the study. And the fifth section
presents the conclusions and implications of the analysis.

COVID-19, Mexican Labor Market
and Formal Regional Employment

A Theoretical Framework of Labor Market

The relationship between the labor market, economic growth, and
productivity has been a recurring topic of study since the last century
(Becker, 1965; Mincer, 1975; Schumpeter, 1934). Different theories
show the complex interrelationships and sources of endogeneity in the
labor market, including the connection between unemployment and
economic growth (Okun, 1962). For this study, a neoclassical theoret-
ical framework proposed by Arrow et al. (1961) is used as a reference, in
which elasticities of substitution are proposed to identify causal effects of
productivity in the labor market.
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Moreno and Cuellar (2021) use a neoclassical model approach. This
framework assumes perfectly competitive markets, and where the produc-
tion function is of CES-type, and there are factors of production, which
are capital (K ) and labor (L); also, this function presents returns to
scale (s) and ρ is a positive parameter that measures the elasticity of
substitution, expressed in Eq. 5.1. From the optimality conditions, it can
be observed that the marginal productivity of both factors equals their
market price, r, and w (Eq. 5.2). Furthermore, following the mathe-
matical notation of Akkemik (2007), taking logarithms from the labor’s
first-order condition, we obtain Eq. 5.3.

Q = f (K , L) = θ
[
βL−ρ + (1 − β)K−ρ

] s
ρ (5.1)

f
′
(K , L) = fk = r, f

′
(K , L) = fL = w (5.2)

lnL = α0 + α1lnQ + α2lnw (5.3)

The parameters of the last equation (α1 and α2) show the expected
effect on the labor market derived from economic activity and wages.
This neoclassical theoretical framework allows us to recover the causal
structural effects caused by the exogenous shocks “εt” derived from
COVID-19 on the different segments of the labor market in the state of
Nuevo Leon. The following section presents the data and methodology
used to capture the expected effects on the labor market as mentioned
above.

Regional Employment and the COVID-Crisis

The COVID-19 pandemic caused one of the world’s worst economic
crises, causing short-term losses and predicted long-term effects.
According to the International Monetary Fund (2020), the global
economy fell by around 3%, with a recovery forecast until mid-2021.
These unfavorable economic scenarios result in negative impacts, espe-
cially in lagging economies like Latin America, which also project losses
between 3 and 4% (CEPAL, 2020). In Mexico, despite being a leader
in these economies, recovery will depend on its capacity to react to the
shocks that the effects of the COVID-19 pandemic may cause.

One of the first exogenous productivity shocks derived from the
pandemic in Mexico was observed in the tourism sector (Esquivel,
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2020) due to the implementation the social distancing policy. Given this
first exogenous shock, structural effects began to be observed. Struc-
tural effects in economics are caused by the interrelationships between
economic agents, which produce complex relationships, and these rela-
tionships cause different effects in the market (Sampedro & Cortiña,
1969). In Mexico, three ways of structural effects were observed: supply,
demand, and financial. Identifying these sources will allow us to under-
stand the repercussions of these effects on the market, especially labor.

As Mexico is a labor-intensive country, understanding its dynamics
and structure is fundamental to reactivate the Mexican economy. Some
authors predicted employment losses for the country that fluctuate
between 5 and 20% (Altamirano et al., 2020; Jimenez-Bandala et al.,
2020; Maldonado & Ruiz, 2020; Nunez, 2020), each work with its
respective study methodology, but all agree on the slow recovery of
employment in the country, some of them predicting recovery by mid-
2021 (Banco de Mexico, 2020; Mexico Como Vamos, 2020; Moreno &
Cuellar, 2021). For the state of Nuevo Leon, the panorama was very
different from the national one, since right in the middle of the pandemic,
it reported formal employment recoveries, placing it among the first states
to achieve an early job recovery (Coparmex Nuevo Leon, 2020; ENOE,
2020).

There is little literature studying the employment dynamics of Nuevo
Leon related to the COVID-19 pandemic for this state. Sanchez (2020)
makes projections of employment recovery for the northern border states,
including Nuevo Leon; these projections observe recovery starting in
the last quarter of 2020 and finally normalizing in the second quarter
of 2021. On the other hand, the Centro de Investigaciones Economicas
(CIE) forecasts an employment recovery in Nuevo Leon of 4.90% by the
end of 2021 (Flores, 2021).

Accordingly, conducting a regional study for the state of Nuevo Leon
contributes not only to the literature but also to understanding the
dynamics and structure of the labor market in a state considered one of
the country’s leading economies. Therefore, the main contribution of our
work is to allow for regional heterogeneity in the labor market, differen-
tiating employment by gender and skills. This segmentation will allow us
to analyze the impact of COVID-19 on formal employment in the state
of Nuevo Leon and, thereby, estimate potential employment recoveries in
the different segments of the market.
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Data and Methodology

Data

For the estimations, we construct micro-founded time series from all
existing employment surveys for Mexico: Encuesta Nacional de Empleo
Urbano (ENEU), Encuesta Nacional de Empleo (ENE), and Encuesta
Nacional de Ocupacion y Empleo (ENOE). This methodology of
construction and homologation based on micro-foundations has been
employed in previous works studying employment, and gender gap for the
country are also analyzed (Cuellar & Moreno, 2021; Moreno & Cuellar,
2021). The construction of this long-run database makes it possible to
control both inclusion and exclusion biases that may exist due to the data
structure and other structural changes. Moreover, with this approach and
model choice, micro-founded time series are recovered, allowing us to
study them in a consistent time macro-time series perspective.

The ENEU, ENE, and ENOE are published by INEGI and capture
data on employment and sociodemographic characteristics of a represen-
tative sample of individuals in this country. Employment micro-data is
public for all surveys, and the publication periods are quarterly. For the
ENEU, the available periods are from 1987 to 2004, for the ENE 1988
to 2004, and the ENOE from 2005 to date. These surveys are a dynamic
panel; they include the same individual for five quarters and alternate each
quarter to 20% of the sample.

For this research, we take advantage of the characteristics of cross-
sectional data to construct quarterly aggregate data for Nuevo Leon
from 1987:Q1 to 2020:Q1, that is, quarterly employment time series,
because we are interested in obtaining the behavior in the aggregate of
these series. To estimate the implied pre-COVID-19 forecasted trend in
employment, we decided to use ENOE before the pandemic and later
apply the parameter estimation of long-run trends to compare the actual
values of the ENOE post-COVID-19 to the implied estimation. This
choice was to have a pre-pandemic structural model to build a counterfac-
tual trend and then identify the structural change due to the pandemics
by comparing this trend to the actual observed values.

In this study, we are interested in recovering the structure of the labor
market segmented by skills and gender. Therefore, the following time
series are constructed: low-skill employment, and high-skill employment.
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And then, we construct time series by skill-gender: low-skill male employ-
ment and low-skill female employment, high-skill male employment, and
high-skill female employment.

According to the above, the terms high-skill and low-skill must be
defined; for this study, the ability is measured through the level of
schooling achieved by the worker (Werner et al., 2021). Therefore, indi-
viduals with basic education (primary, secondary) or less are classified as
low-skill employment. In contrast, individuals with technical, high school,
undergraduate, or graduate education are considered high-skill employ-
ment. Since we will link employment and regional economy, we use the
Quarterly Indicator of State Economic Activity (ITAEE) for Nuevo Leon.
This series is obtained directly from INEGI. Furthermore, the last series
to be constructed is the real average hourly wages from employment
surveys.

Based on the facts described above, the construction of the time series
of employment and wages is limited to employment growth rates for
this research. The final sample consists of individuals between the ages
of 16 and 65 working and receiving a monetary payment greater than
zero, excluding individuals who work informally and without receiving
any payment or remuneration. Formal employment is that individual
who has social security. In employers, subcontractors, and self-employed
workers, it is decided to reference the number of workers employed
and whether the company name is registered (Cuellar & Moreno, 2021;
Moreno & Cuellar, 2021). For the analysis, six time series are constructed
at the regional level (Nuevo Leon) and removing the seasonal factor
and are presented as growth rates. Finally, all rural areas of Nuevo Leon
are excluded from homologating both databases since the ENEU only
includes urban areas of Mexico.

Empirical Strategy

Since we want to analyze the relationship between economic activity
and employment, this study takes as a reference a dynamic neoclassical
model of labor market equilibrium, which allows us to study the relation-
ships among production, productivity, employment, and wages (Akkemik,
2007; Arrow et al., 1961).

This model allows us to estimate the causal impact of the economy on
employment, so this theory will allow us to propose an empirical model
with simultaneous interactions between these variables. The econometric
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methodology proposed is Vectors Auto-Regressive (VAR) in reduced and
unrestricted form. This method allows us simultaneity between variables
and helps us find persistence between the same series, in the long run,
with the correct specification of the lags. Moreover, since the technique
does not impose restrictions on the model, it avoids specification errors
(Sims, 1980).

Two models are estimated for this study. The first model studies the
dynamics of formal employment by skills and economic activity in Nuevo
Leon (Model 1). The time series of interest are represented in growth
rates, where y1t is low-skill employment, y2t is high-skill employment,
y3t is the ITAEE NL, and y4t is the real hourly wage. For the second
model (Model 2), skill employment is segmented by gender, so this model
contains six variables, where y1t is low-skill male formal employment, y2t is
low-skill female formal employment, y3t is formal employment high-skill
men, y4t is high-skill female formal employment, y5t is the ITAEE NL,
and finally, y6t the real hourly wage.

Each vector has its respective autoregressive component (t − p), and
a component associated with the white noise process, εt . The reduced
VAR model can be represented in terms of its characteristic polynomials
defined over the number of “L” lags, a(L , φ)andb(L , θ), as follows:

yt = a(L , φ)yt−p + b(L , θ)εt (5.4)

a
′
(L , φ)yt = b(L , θ)εt (5.5)

Given the time stability of the series distribution, we could represent it in
terms of the Gaussian white noise process, as Eq. 5.6. The new charac-
teristic polynomial c(L , φ, θ) is unique for each VAR process defined over
the number of lags (L), and we used the maximum likelihood method
through the properties of the Gaussian process to recover the parameters
associated with the original model, {φ, θ}.

yt = b(L , θ)

a′(L , φ)
εt = c(L , φ, θ)εt (5.6)

In addition to this model, since the objective is to analyze the impact
derived by the COVID-19 I-shock, each respective model’s Impulse-
Response Functions (IRF) is estimated. The IRFs allow capturing the
reaction of the model variables to an unanticipated “shock” in the error
component of the model (εt ). Information is obtained from the variance
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decomposition of the orthogonal error term on the random innovations
of each endogenous variable belonging to each model. Once the IRFs are
obtained, where the impulse is in economic activity (ITAEE NL) and the
response is in employment, everything is retrieved regarding employment
levels to compare pre-COVID-19 trends, I-shock COVID-19 trends, and
observed employment structure.

Estimation and Results

The study’s objective is to analyze and recover long-term employment
trends in Nuevo Leon. Once these estimates are obtained, they are
compared with the employment structure observed up to the most recent
data (2020:Q4). To study the dynamics and structure of employment, we
divide the analysis into three time series:

• Pre-COVID-19 trend: These time series forecast employment levels
using the long-run estimates without any shock; namely, this would
give us the expected level of employment if COVID-19 crises had
not happened.

• I-shock COVID-19 + Pre-COVID-19 trend: These time series fore-
cast employment levels given the first shock due to the crises (ITAEE
NL) and the respective trend from this impact.

• Actual employment: Theses series show us the employment levels
observed for the Nuevo Leon state on each market segment.

With these forecasted time series, we can recover the counterfactual gaps
on long-term employment by market segments as follows:

• Pre-COVID-19 vs. post-COVID employment long-run trend.
• Pre-COVID-19 vs. observed employment trend.
• Post-COVID-19 vs. observed employment trend.

To estimate trends and gap impact, we introduce a negative shock equiv-
alent to the observed impact of COVID-19 crises over ITAEE NL
through the IRFs. Moreover, the VAR model will allow us to estimate
the pre-COVID-19 trend, differentiating what would have been without
the pandemic. Finally, the observed employment captures the magni-
tude of the structural effects. With this, we can project scenarios of
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potential recovery in the different employment segments in the state of
Nuevo Leon. First, unit root tests and optimal lag tests are performed to
confirm the statistical validity and stability of the VAR models. Then, the
employment impact analysis is presented, in which the Impulse-Response
Functions are presented. With them, the trends, pre-COVID-19, and I-
shock COVID-19 are estimated for each model (Model 1 and 2) and
compared with the structural effects of observed employment.

Unit Root Test and Selection Criterion Optimal Lags

The time series are presented in growth rates, so two types of unit
root tests were performed: Augmented Dickey-Fuller (ADF) and Phillips-
Perron unit root test, to test the series’s stability in the long-term.
Table 5.1 presents the stationarity tests for the ITAEE, the employment
segments, and the real hourly wage. It is observed that all series are
stationary in both tests, so these series are consistent with order-one I(1)
data. Once the statistical validity of the time series is confirmed, a model
fitting must be performed to perform the impact analysis. This study uses
an unrestricted VAR model, so a critical point is the order of the variables
and the optimal number of lags to be used in the models. For this anal-
ysis, we take the basis of the theoretical model to order the variables as
follows: employment-ITAEE NL-real wages.

According to the order of variables implemented, we proceed to esti-
mate five optimal lag criteria, from which we must choose which criterion
we are going to keep. Table 5.1 presents the statistics associated with the
selection of the optimal lag for both models. Table 5.1 shows that two
groups (LL, LR, FPE, AIC, HQIC) propose that one lag and (SBIC)
propose that it should be 0 lag. According to the literature, it will be
proposed that the model should have one lag, given the size and period-
icity of the series (Ivanov & Kilian, 2005). This criterion is applied in both
models, and once the criterion is selected, we perform the employment
impact analysis.

Employment Impact Analysis:
The I-shock COVID-29 and Structural Effect

Given the nature of the models and the high multicollinearity among
the variables, it is not recommended to make individual inferences of
the estimators (Akkemik, 2007), so the model is reported in the Annex
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Table 5.1 VAR model: tests and selection criteria

Z-statistics for hypothesis testing unit roots

Growth rates Augmented Dickey-Fuller (ADF) Phillips-Perron Test (PP)

PIB −7.93*** −78.05***
ITAEE −8.94*** −95.33***
Low-skill employment −11.709*** −140.22***
High-skill employment −11.206*** −125.24***
Real wage per hour −17.63*** −172.41***
Men
Low-skill employment −11.45*** −132.42***
High-skill employment −12.65*** −141.45***
Women
Low-skill employment −14.05*** −159.39***
High-skill employment −11.82*** −124.58***

Selection criterion for optimal lags in VAR models

Model 1: Employment skills
Lag LL LR FPE AIC HQIC SBIC
0 868.161 1.60E-11 −13.5025 −13.4663 −13.4134*
1 895.379 54.435* 1.3E-11 * −13.6778* −13.4967* −13.2322
2 907.724 24.691 1.40E-11 −13.6207 −13.2948 −12.8186
3 918.474 21.499 1.60E-11 −13.5387 −13.0679 −12.38
4 930.731 24.515 1.70E-11 −13.4802 −12.8646 −11.965
Model 2: Employment gender-skills
Lag LL LR FPE AIC HQIC SBIC
0 1187.34 3.90E-16 −18.4584 −18.4041* −18.3247*
1 1232.79 90.904 3.3E-16 * −18.6061* −18.2258 −17.6702
2 1263.62 61.662* 3.60E-16 −18.5253 −17.8192 −16.7874
3 1286.99 46.745 4.50E-16 −18.328 −17.296 −15.7879
4 1310.05 46.106 5.60E-16 −18.1257 −16.7677 −14.7835

p-value: 0.01***, 0.05**, 0.10
Source Own estimations with time series constructed and homologized of employment surveys
(ENEU-ENE-ENOE). Seasonally adjusted series presented by growth rates
Notes Sample 128 observations. LL: log-likelihood, LR: likelihood ratio, FPE: final prediction
error, AIC: Akaike’s information criterion, HQIC: Hannan and Quinn information criterion, SBIC:
Schwarz’s Bayesian information criterion

(Fig. 5.3). Focusing on the dependent variables of interest will help
us analyze the behavior after introducing the I-shock COVID-19. This
section presents the main contribution of our research, which is to recover
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and quantify the impact of the I-shock COVID-19 on the employment
of skills in Nuevo Leon.

Once the structure of skills employment (low-skill and high-skill
employment) is analyzed, we segment the labor market by gender to
understand the labor market dynamics. To estimate the impact, we rely
on Impulse-Response Functions, using economic activity (ITAEE NL) as
the impulse variable, and the response variables are the different segments
of the labor market. For Model 1, the response variables are Nuevo
Leon’s low-skill and high-skill formal employment. For Model 2, these
skill segments are divided by gender, so the response variables are low-skill
male and female employment and high-skill male and female; all segments
belong to formal employment.

For both models, we introduce as I-shock COVID-19 the observed
change in economic activity (ITAEE NL) of Nuevo Leon for the second
quarter of 2020, which was −21% (INEGI, 2020). The magnitude of
the impulses in the IRFs is introduced in one standard deviation, so a
21% drop had to be converted in standard deviations for the models,
a magnitude of −2.14 standard deviation (s.d.). Figure 5.3 (Annex)
presents the Impulse-Response Functions of each model differentiated by
skill-employment structure (Model 1) and gender-skills (Model 2).

It can be seen in Figure 5.3 that both formal employment structures in
Nuevo Leon decline in the face of the negative impact of the COVID-19
I-shock in the short-run (period t + 1), as estimated in several sources
for IMSS registered workers (Banco de Mexico, 2020). On the other
hand, our estimation shows that, if we segment by skills, employment
loss is differentiated, with high-skill employment being more reactive
(15% drop) relative to low-skill employment (1.6% drop), but with greater
adjustment capacity, i.e., high-skill employment recovers faster from the
I-shock. As for Fig. 5.2, both genders show independent dynamics, with
women being more inelastic to the COVID-19 I-shock, while men are
more reactive to it. The shock for men was more profound for the low-
skill employment (2.1%), while high-skill employment presents potential
rapid recovery (2020:Q4).

Female employment presents a different dynamic to male employment
since high-skill employment is observed more significantly. In contrast,
low-skill employment seems to be inelastic to this COVID-19 I-shock.
While for the low-skill represented a decrease of 0.2%, for high-skill it
was 1%. These impulse-response functions allow us to recover the trend
with the I-shock COVID-19 in employment in Nuevo Leon, and with
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the support of the models, we estimate the pre-COVID-19 trends. Once
these trends are estimated, in the next section, we append the employ-
ment observed in the four quarters of 2020. We can differentiate between
the employment losses derived from the I-shock and the losses derived
from the structural effects triggered by the COVID-19 shock.

Formal Employment by Skills

As other authors have previously analyzed (Altamirano et al., 2020;
Esquivel, 2020; Moreno & Cuellar, 2021), formal employment tends to
be more elastic to economic shocks. This study introduces a negative I-
shock derived from the COVID-19 shock through the economic activity
indicator for Nuevo Leon (ITAEE) and recovers skill employment losses
by comparing the observed employment level and the different trends
(pre-COVID-19 trend and I-shock COVID-19 trend).

Figures 5.1 shows the cumulative loss of skills employment in
Nuevo Leon, compared to employment trends, respectively (one without
COVID-19 shock and the other including it). Three series can be iden-
tified in the figure; in black with dots, the first represents observed
employment obtained from the ENOE for the sample. Only the second
quarter of 2020 was calculated from the Encuesta Telefonica de Ocupa-
cion y Empleo (ETOE), this being an extension of the previous survey
due to the months of confinement. The red dotted line estimates the
long-run employment growth trend (pre-COVID-19 non-crisis situa-
tion); this was estimated from the VAR Model 1. Finally, the gray line
is the trend recovered from introducing the negative I-shock COVID-19
in the impulse-response function and adding the long-run growth trend
to it.

The most profound employment loss for the state of Nuevo Leon was
in 2020:Q2, which is somewhat different from the dynamics presented
for the country, as by 2020:Q3 Mexican formal employment reported its
lowest levels (Moreno & Cuellar, 2021). In percentage terms, the drop in
low-skill employment in 2020:Q2 represented a loss of 23%, while high-
skill employment fell by only 9% in the same period. Figure 5.1 shows
that the I-shock COVID-19 created a long-term employment gap of 2%.
According to the latest 2020:Q4 low-skill employment observation, there
are still permanent job losses for the state. In levels, these losses represent
almost 9 thousand low-skill jobs.
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Fig. 5.1 COVID-19 shock and formal labor employment in Nuevo Leon, by
skill level (Notes Trend estimation uses VAR Model 1. The data of employment
observed of 2020:Q2 was calculated of ETOE. Source Own estimations with
time series constructed and homologized of employment surveys [ENEU-ENE-
ENOE])
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Fig. 5.2 COVID-19 shock on employment in Nuevo Leon, by skill level and
gender (Notes Trend estimation uses a VAR model. The data of employment
observed of second 2020 quarterly was calculated of ETOE. Source Own esti-
mations with time series constructed and homologized of employment surveys
[ENEU-ENE-ENOE])
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Fig. 5.2 (continued)

Regarding the high-skill labor market (Fig. 5.1), the COVID-19 I-
shock originated an 18% gap in long-term employment. However, given
that this employment segment is more dynamic and adjusts more rapidly,
the gap is reduced to only 5% concerning the last observation. Two effects
are observed in high-skill employment levels, one of the gains and one of
the losses. Almost 72 thousand high-skill jobs were gained compared to
the I-shock COVID-19 trend, while for the pre-COVID-19 trend, there
are still losses of about 28 thousand high-skill jobs in the long run.

Formal Employment by Gender-Skills

Employment in Nuevo Leon represents one of the main strengths since,
in mid-2020 when employment seemed to have collapsed in the country,
this state was one of the best entities in terms of employment recovery,
only behind Jalisco (Coparmex Nuevo Leon, 2020). For this reason,
understanding the dynamics of employment will lead us to a better
understanding of the market, so segmenting employment by skills and
gender could provide us with some structure of the labor market in the
region. For the case of Latin America, the International Monetary Fund
(2020) found that low-skill employment was the most adversely affected
during the second quarter of 2020, presenting decreases, mainly in female
employment. On the other hand, high-skill employment also shows losses,
but the recovery is faster than low-skill employment.

The following section is divided into two parts; the first presents
the structure of the low-skill market and its gender differences, and the
second, the high-skill market for men and women. Figure 5.2 shows the



5 THE STRUCTURAL IMPACT OF COVID-19 ON EMPLOYMENT … 77

dynamics of low-skill employment for men and women in Nuevo Leon;
the first thing to note is the peculiar behavior of both structures. Men
in 2020:Q2 show a 53% drop, while in female employment, the oppo-
site is observed since, for this same period, the observed employment
increased by 33%. In the literature, this behavior of the labor market
between genders is known as the “substitution effect,” which responds to
the hypothesis that in times of economic crisis, the female labor market
functions as a driver of employment, i.e., it increases, as opposed to male
employment, which decreases (Gomez & Mosino, 2019; Humphries,
1988; Skoufias & Parker, 2006).

The COVID-19 I-shock was also differentiated between genders, while
it originated a 3% gap for men. For women, it represented a 1% gap for
the pre-COVID-19 employment trend. This phenomenon could be trans-
lated in terms of elasticity, i.e., female employment was more inelastic
relative to male employment in the face of this first economic shock.

In terms of employment levels, this crisis represented an increase in
female employment as it reports a gain of just over 1 thousand low-skill
jobs over the pre-COVID-19 trend, while men still show permanent job
losses of almost 10 thousand over the same trend. Finally, it is worth
noting the speed in the adjustment dynamics while for women, two quar-
ters was enough to adjust and overcome the long-term growth trend
in employment (pre-COVID-19 trend). For men, two quarters was not
enough. According to the latest available observation, they continue to
present permanent losses of low-skill employment (2020:Q4).

Figure 5.2 also shows the structure of high-skill employment by
gender. This employment segment is very similar to the low-skill segment,
where the gender effect is a proxy. In 2020:Q2 male employment
presented a drop of about 26%, and female employment increased 13% for
this same period. Regarding the COVID-19 I-shock, both the male and
female segments are more reactive to shocks than the low-skilled. For high-
skill male employment, this first shock represented a 10% gap compared
to the pre-COVID-19 gap. This gap was relatively minor for women,
representing only a 2% gap compared to the non-pandemic employment
growth gap. The employment levels presented for both groups are in
negative figures, with men reporting a loss of high-skill employment of a
little more than 24 thousand jobs compared to the pre-COVID-19 trend.
In comparison, women only lost around 2 thousand jobs compared to
the same trend. In high-skill employment, the recovery dynamics for men
represent a problem since, despite being a dynamic employment struc-
ture, there are still permanent losses concerning their last observation,
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so a recovery period cannot be defined. As for female employment, the
recovery is observed in 2020:Q4 in Fig. 5.2.

Finally, the above results show decreases in the gender employment
gap for the state of Nuevo Leon as a result of structural employment
dynamics. The COVID-19 pandemic represented an opportunity in favor
of labor market integration for Nuevo Leon women. The crisis decreased
the relative gender employment gap observed in the state by 7% points
for high-skill employment and by 2% points for women’s low-skill employ-
ment. In 2020:Q1 (pre-COVID-19), the relative high-skill employment
gap between genders was 34%, while in 2020:Q4, the gap was 27%. For
the same period, the relative employment gap between gender for the
low-skill market was 51%, while in the end, it was 49%. The main relative
gains associated with the gender gap are integrating women in the high-
skill segment and job substitution favoring women in low-skill due to the
estimated dynamics in the first segment.

Concluding Remarks

In this study, we analyze the depth and persistence of employment losses
by skill and gender-skill for the state of Nuevo Leon, trying to iden-
tify structural changes during the COVID-19 pandemic. We use quar-
terly data from 1987–2020 and construct a consistent, micro-founded
employment time series for each labor market segment from employ-
ment surveys for Mexico. Two VAR models are defined, linking each
labor market segment (skills and gender-skills) and the state’s economic
activity (ITAEE NL) by gender. This method allows recovery trends (pre-
COVID-19 and I-shock COVID-19) to analyze observed employment
losses compared to both trends.

The main results show differentiated impacts on employment;
according to the different segments analyzed, high-skill employment is
more reactive than low-skill employment, so employment recovers faster.
Recovery takes about six months for the high-skill, while it takes about
one year for the low-skill. On the other hand, if we segment skill employ-
ment by gender, we observe gains in observed employment, resulting in
decreased relative employment gaps and a more significant proportion for
high-skill employment; these gender employment gaps represented about
seven and 2% points high-skill and low-skill, respectively. The limitation of
this study is that the analysis only focuses on the formal labor market in
urban areas of Nuevo Leon, as this allows us to identify the long-term
impacts on these market segments more accurately.
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The implications of this analysis allow us to understand the regional
employment dynamics derived from the COVID-19 crisis, highlighting
the importance of designing public policies in favor of investment in
human capital, as proposed by classic economic theories (Becker, 1965;
Heckman, 2012; Schultz, 1961). On the other hand, for gender public
policies, more significant opportunities in the state translate into greater
female labor participation. One important feature is that the women labor
market shows an impressive counterintuitive structural dynamic behavior.
In particular, women’s employment for both high-skilled and low-skilled
segments shows the creation of employment during the COVID-19
pandemic for the state.

These findings present an interesting additional fact: access to internet
and technological infrastructure that predominate in Nuevo Leon might
have played a fundamental role in the insertion and transition of
women in the labor market, as we observed for the case of the
high-skilled segment. Thus, employment gender gaps are reduced natu-
rally by each of their market dynamics. Adjustments are given human
capital levels without implementing policies that distort market prices
(enforced minimum wages) or impose gender quotas (affirmative actions
and contracts). Therefore, investment in technology and infrastructure
permits better employment levels and dynamics, integrating women into
the formal sector and in particular in the high-skilled and higher wages
sector.

Allowing for heterogeneity among human capital at the regional level
permitted us to identify the differentiated behaviors among segmented
labor market groups and analyze the existing structural changes derived
from the current COVID-19 pandemic. In conclusion, this study allows
us to understand the dynamics of employment in the state of Nuevo
Leon, mainly the dynamics between the different employment segments
and gender, so that more and greater access to employment opportunities
for women would allow an accelerated recovery of the labor market in the
state. Even so, one of our primary concerns is to understand the dynamics
of employment by skills across the different states of Mexico. For future
analyses, we propose extending the study of employment dynamics across
the country’s different states.

Annex

See Fig. 5.3.
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Fig. 5.3 VAR model: estimation and Impulse-Response Functions (IRLs) (p-
value: 0.001***, 0.01**, 0.05*. Source: Own estimations with time series
constructed and homologized of employment surveys (ENEU-ENE-ENOE).
Seasonally adjusted series presented by growth rates)
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CHAPTER 6

Finally Back to Campus? Motivations
for Facemask Adoption in the Higher

Education Sector

Paolo Morganti, Antonia Terán-Bustamante,
and Enrique Murillo

Introduction

The COVID-19 pandemic has forced Higher Education Institutions
(HEI) and governments around the world to restrict campus atten-
dance by students and instructors in order to limit the spread of the
disease. Some countries, including Mexico, have opted for complete
campus lockdown with practically all classes imparted through online
platforms (Rodriguez-Abitia, 2021); other countries, such as Spain and
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USA, have permitted limited campus attendance with various protective
measures required of students, such as prior COVID-19 testing, staggered
attendance, and facemask wearing (Walke et al., 2020).

In Mexico City, public and private HEI’s campuses were closed around
the middle of March of 2020, with all instruction moving to online
platforms (El Financiero, 2020; Rodriguez-Abitia, 2021). The local city
government decreed a lockdown of non-essential businesses and services
starting on March 30 and ending until June 29, when the saturated
occupation level of hospitals finally abated (Hernández, 2020). Local
regulations prescribe the use of facemasks in public spaces, although no
penalty is attached to individuals for failing to do so. However, people
cannot board public transportation without a facemask, and businesses
can be fined or closed for failing to enforce facemask use among patrons.

Since the start of the pandemic, the use of facemasks has been recom-
mended by the World Health Organization as an effective protective
measure for both the individual and the people around him or her (World
Health Organization, 2020). Months later, when national vaccination
campaigns got underway, the organization recommended that people
who had received a COVID-19 vaccine should keep using a facemask
when in public spaces (World Health Organization, 2021). However,
facemask wearing relies, to a considerable extent, on voluntary adoption
by the individual, and it became a polarizing issue in many countries from
the start of the pandemic (Clements, 2020).

When campus attendance is again permitted, it will very likely be under
a mandatory policy that all persons wear a facemask while on-campus, a
situation that has as little precedent as the pandemic itself. Therefore,
researching the factors that contribute to the voluntary adoption of face-
masks among university students, in the various social contexts they will
face when they begin in-person instruction, becomes a worthy research
objective. To this end, it is necessary to increase our understanding of
students’ behavior in situations where individual actions are personally
costly (such as facemask wearing) but can bring about social benefits.
An extensive literature in Social Psychology (Van Lange et al., 1998,
2013; Murphy & Ackermann, 2014; Pletzer et al., 2018) has studied
specific conducts under social dilemmas, emphasizing the role of Social
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Value Orientation (SVO) in explaining pro-social behavior (Van Lange,
1999). Defined as the individual predisposition “for particular patterns
of outcomes for self and others” (McClintock, 1972), SVO is positively
related to the adoption of cooperative behavior (Balliet et al., 2009;
Pletzer et al., 2018).

To explore this important issue, survey data was collected from a large
convenience sample of students enrolled in Mexico City HEIs during
the Fall semester of 2020. Our most important contribution to knowl-
edge is that facemask wearing among students is a complex behavior,
formed by different types of conducts, each one with different significant
antecedents. In particular, our results show that SVO and Trust affect
certain conducts but not others. It follows that, if facemask wearing is
viewed as a single, general conduct, the understanding of the problem can
become obfuscated. As a practical implication, any kind of public health
communication promoting adoption of facemasks should avoid general
messages, and instead target specific desired outcomes by leveraging
conduct-specific variables.

Literature Review

This research analyzes the willingness to engage in cooperative behavior
of students from HEIs in Mexico City during the COVID-19 pandemic.
While this is not a representative sample of the general population, it
does afford the opportunity to focus on one of the demographic groups
that is becoming most critical in shaping the dynamics of diffusion of
the COVID-19 disease. In Europe, a few months after the re-opening of
the economy, the average age of infected patients dropped, and several
commentators pointed to the responsibility of young people in spreading
the disease (Euronews, 2020). A very similar dynamic played out in resi-
dential campuses in the USA that reopened for the Fall 2020 semester
(Wilson et al., 2020). By contrast, Mexico was one of the countries where
HEIs’ installations remained closed during the entire Fall semester.

The ease with which COVID-19 infects people and the saturation
it causes in health systems forced governments to take unprecedented
actions to convince their citizens to adopt burdensome precautionary
measures in an attempt to limit the spread of the virus. This requires
strong behavioral changes among the general population. To achieve
this, governments around the world released extensive communication
campaigns to convince people to adopt precautionary conducts. The
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precautionary behavior that is needed to prevent the spread of a pandemic
requires social distancing and wearing of masks, among others.

In order to make such policies and targeted messages as effective
as possible, it is important to understand people’s behavior in situa-
tions where individual actions are personally costly (such as facemask
wearing) but can produce social benefits by protecting others from conta-
gion. While the standard economics paradigm prescribes that people act
regarding exclusively one’s own interest, laboratory evidence in economic
games (Murphy & Ackermann, 2014) shows that a substantial amount of
individuals also values social dimensions. This dichotomy suggests that
public messages emphasizing consequences on the community might be
more effective than messages focusing on personal consequences.

The nature of the problem forces the individual decision maker to
sustain all of the costs of the action, while receiving only a fraction
of its benefits which are rather spread over society. In particular, face
covering benefits others more than it does oneself (van Der Westhuizen
et al., 2020). Following Van Lange et al. (1998), we define a Social
Dilemma as a situation in which there is a conflict between individual and
collective interests. If individuals do not follow the cooperative option,
in an attempt to gain a temporary benefit, everybody will be worse off
(Hamburger, 1979; Messick & Brewer, 1983; Van Lange & Messick,
1996). In this research, we analyze the social dilemma created by the
prescription to wear protective masks for the containment of the COVID-
19 pandemic, and attempt to predict the behavior of HEI students, a
critical demographic group within the general population.

Previous literature has shown that SVO is positively related to the
adoption of cooperative behavior (Balliet et al., 2009; Pletzer et al.,
2018). There are four types of social orientations but, for the purpose
of this study, we only focus on pro-social and pro-self orientations: as the
outcomes of the dilemma are binary, the categories of competitive and
egalitarian do not apply. Pro-social individuals tend to assign a signif-
icant weight to the outcome received by others; on the other hand,
pro-selfs, assign a low weight to the outcome received by others, and
are predominantly concerned with their own outcome.

Recent articles that examine the public’s reaction to government
messages about protective measures have examined the effect of proso-
ciality on cooperative behavior during the pandemic (e.g. Campos-
Mercade et al., 2021; Capraro & Barcelo, 2020; Jordan et al., 2020).
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In particular, Leder et al. (2020) examined whether protective behav-
iors, such as social distancing and facemask use, were more frequently
adopted when perceived to increase self-protection versus protection to
the public, and used SVO as the measure of prosociality. In general, these
studies have found that in the context of the present crisis, and even in
samples with high prosociality, people are concerned first and foremost
with their own safety over the safety of the public. Moreover, no signif-
icant effects were detected between SVO and the adoption of protective
measures (Leder et al., 2020). In line with studies that have explored the
effect of prosociality on the adoption of measures to reduce the spread of
the disease, the following hypothesis is advanced:

Hypothesis 1: SVO is positively associated with the use of facemasks

As Joireman et al. (1997) argue in a study on commuting decisions, SVO
is unlikely to be the only determinant of cooperative behavior. Even pro-
social orientation can fail to produce a cooperative behavior if a decision
maker expects other people to not comply with the same costly measure,
which calls forth the issue of trust in others.

The literature shows some ambiguity around the notion of Trust.
Yamagishi and Yamagishi (1994) discuss Trust in two settings: as a cogni-
tive bias that describes overconfidence about others’ benevolent behavior
given the available information (General Trust), and as assurance in
another’s behavior because of the presence of a binding implicit social
contract and independently of the presence of goodwill (Knowledge-
Based Trust). Barber (1983) distinguishes between expectations about a
partner’s competence (reframed as Confidence) and expectations about a
partner’s benign intent. Most research uses Trust as the expectation about
others’ benevolent motives during social interaction, i.e. general trust.

In their study of commuting preferences, Van Lange et al. (1998)
theorize that high Trust leads pro-social individuals to commit to costly
cooperative actions; however, high Trust also leads pro-self decision
makers to free ride, and to adopt selfish courses of action. On the other
hand, low Trust demotivates even pro-social individuals to cooperate, as
the perceived efficacy (Kerr, 1989) of their action appears null (see also
Boone et al., 2010). In other words, an interaction effect was posited
between SVO and Trust (Van Lange et al., 1998), whereby individuals
high in SVO and in Trust would be the most likely to commit to coop-
erative behavior. The empirical results of that study confirmed both a
significant direct effect of generalized Trust on cooperative behavior, as
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well as a significant interaction effect of SVO and Trust (Van Lange et al.,
1998). In addition, other studies show evidence that there are no signif-
icant differences in Trust between pro-socials and pro-selfs (Joireman
et al., 1997; Parks, 1994). Based on these previous studies, the following
hypotheses are posited:

Hypothesis 2: Trust is positively associated with the use of facemasks

Hypothesis 3: There will be a significant interaction between SVO and
Trust, such that individuals with high SVO and high Trust will be more
likely to use facemasks

Methods

The current research was launched at the start of the Fall semester in
August 2020, when there was still some hope among students and faculty
that at least a partial reopening of HEIs would take place during the
semester. In point of fact, the pandemic did not abate during the Fall,
and Mexico City’s government was forced to decree a second lock-
down that lasted from December 18 to February 14, 2021 (Ordaz Díaz,
2021). Accordingly, HEIs remained closed at the start of the Spring 2021
semester, although by April, students in some universities, mostly from
the Health Sciences group, were allowed to attend campus for laboratory
instruction but following strict protective measures.

To measure university students’ perceptions and attitudes toward face-
mask use, we undertook a large survey among students enrolled in Mexico
City HEIs during the Fall semester of 2020. Specifically, our target
population was college-age students (between 17 and 25) enrolled in
Mexico City HEIs and, thus, subject to the local government’s public
health communications and regulations. In common with most of the
survey studies conducted during the emergency lockdowns detonated by
COVID-19 (e.g. Abdelhafiz et al., 2020; Alzoubi et al., 2020; Azlan
et al., 2020; Bates et al., 2020; Reuben et al., 2021), we relied on a non-
probabilistic sample, albeit a large one, collected through social media
contacts.

We used snowball sampling (Heckathorn & Cameron, 2017), whereby
students enrolled in introductory business research courses taught by
two of the authors invited their social media contacts to participate in
the study, with class credit awarded for collected surveys. We carefully
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explained to students our research aim and the population we wanted
to reach; hence, they shared the survey link with friends and acquain-
tances who were also university students. Because our snowball seeds
were all students enrolled in a private university, we expected our sample
would be biased toward students from private universities, with an under-
representation of students from public universities. However, we found
no theoretical argument to suggest that the variables of interest would
be affected by the type of institution students attended. In particular,
previous research of prosociality behaviors among students have docu-
mented significant differences by chosen university major (e.g. Frank
et al., 1993; Tepe & Vanhuysse, 2017), but not by type of university
attended (e.g. Weber et al., 2019). The survey instrument was assembled
and hosted in a professional online platform (Surveygizmo.com), thus,
ensuring that the questions displayed correctly in both PC and mobile
phone screens, which we expected most respondents to use.

Measurement

Whenever possible, we used published scales to measure study constructs.
For Trust, we used the Spanish adaptation of the Yamagishi scale
(Montoro et al., 2014). For SVO, we used the slider measure devel-
oped by Murphy et al. (2011). In addition to controlling for age, gender,
and university of enrollment (to confirm residency in Mexico City), we
included a number of control variables in the survey, which had been
used previously in international studies of attitudes and behaviors toward
the pandemic (e.g. Bates et al., 2020; Clements, 2020). First, the level
of knowledge about the COVID-19 disease (e.g. Abdelhafiz et al., 2020;
Azlan et al., 2020; Reuben et al., 2021), for which we developed a seven
question True-Not Sure-False instrument focused mostly on Coronavirus
contagion behaviors, with correct answers obtained from the WHO and
Centers for Disease Control and Prevention (CDC) Web sites. In a related
vein, a specific question controlled whether respondents were enrolled
in any undergraduate major from the Health Sciences group, such as
Medicine, Nursing, Dentistry, etc. (Alzoubi et al., 2020).

To control for individual resistance toward wearing a facemask in
social contexts, we included five items from the multidimensional scale
by Howard (2020). In addition, the survey controlled whether respon-
dents had personally contracted COVID-19 in the previous six months,
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and in a separate question whether a person who was close to the respon-
dent had contracted the disease in the previous six months (the survey
took place in September 2020).

To measure facemask wearing conducts, we reviewed a number of
studies but could not find an appropriate scale. Hence, from our reading
of the international literature and local Mexico City regulations, we
developed seven questions (see Appendix) framed around common situ-
ations for college-age students, where they would face an increased
risk of COVID-19 contagion, and what facemask conduct they would
likely follow in that situation. We rejected a question about facemask
wearing while using public transportation because a local ordinance
already prohibited boarding buses or the subway without a mask, making
this question moot.

Data Collection

The instrument was tested through a pilot run using the students
attending the authors’ courses. A total of 48 complete surveys were
collected during the pilot. Multi-item scales were all evaluated with a
7-point Likert scale. Analysis of pilot responses detected that two of
the seven questions depicting facemask wearing (Conducts 2 and 3)
were highly skewed toward “very strongly agree” and displayed minimal
variance; these were discarded from the final instrument. Other multi-
item scales, including Trust, SVO and COVID-19 knowledge displayed a
reasonable distribution of responses. The pilot results also suggested other
minor corrections on question wording, and the instructions preceding
the SVO scale. Final scales are available in the Appendix.

The revised survey was released to students on the 24th of September,
and they shared the link with their social media contacts. The survey
remained open until October 4, 2020, a total of 11 days, with 2486
surveys turned in. Since we were unable to fully control the sharing of
the survey link, we received a substantial number of surveys from respon-
dents not matching our target demographic (i.e. younger than 17 or older
than 25), and also from students not currently enrolled in a Mexico City
university and, hence, not subject to the local government health regula-
tions and public messaging. In all, we discarded 19 incomplete surveys,
225 surveys not meeting the age criteria, and 178 surveys that either did
not list a university or listed a university not located in Mexico City. The
final valid sample comprised 2064 complete surveys.



6 FINALLY BACK TO CAMPUS? MOTIVATIONS FOR FACEMASK … 93

Descriptive statistics of the sample are displayed in Table 6.1(A and B).
In Table 6.1A we compare sociodemographic characteristics of the sample
with available official statistics, namely same-age population statistics for
Mexico City 2019–2020 HEI enrollment published by the National Asso-
ciation of Higher Education Institutions (ANUIES, 2020). The age and
gender distribution of our sample are roughly similar to the Mexico
City student population; not so with the public versus private university
proportion which, as expected, is heavily skewed toward private insti-
tutions. Because our sample, albeit large, is nevertheless a convenience
sample, we follow the guidelines of Hirschauer et al. (2020) and refrain
from reporting p-values, as they can only be meaningfully interpreted in
the context of a probabilistic sample. Table 6.1B reports additional sample
characteristics for which there is no official data for comparison purposes.

Table 6.1A Sample descriptives: sociodemographic variables versus compa-
rable official data

Sample characteristic n % ANUIES %

Age
17 10 0.48 7591 1.71
18 83 4.02 42,280 9.50
19 371 17.97 71,531 16.07
20 483 23.40 76,519 17.19
21 426 20.64 73,163 16.44
22 400 19.38 63,216 14.20
23 203 9.84 46,894 10.54
24 56 2.71 38,209 8.59
25 32 1.55 25,652 5.76
Total 2064 100 445,055 100
Gender
Female 1244 60.27 225,557 50.68
Male 820 39.73 219,498 49.31
Total 2064 100 445,055 100
Type of university
Private 1804 87.4 149,604 33.61
Public 260 12.6 295,451 66.39
Total 2064 100 445,055 100
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Table 6.1B Sample variables that lack an official data comparison

Sample characteristic n %

Undergraduate major
Health Sciences 321 15.55
Other majors 1743 84.45
Total 2064 100
Respondent has contracted COVID-19
Yes 158 7.66
No 1906 92.34
Total 2064 100
Close person has contracted COVID-19
Yes 967 46.85
No 1097 53.15
Total 2064 100
COVID-19 quiz number of correct answers
0 22 1.07
1 19 0.92
2 55 2.66
3 113 5.47
4 345 16.72
5 583 28.25
6 586 28.39
7 341 16.52
Total 2064 100

Results

Based on the literature review, our study focuses on SVO and Trust as the
main predictors for voluntary adoption of facemasks in Social Dilemmas.
Joireman et al. (1997), and Parks (1994) show evidence that there are
no significant differences in Trust between pro-socials and pro-selfs. On
the other hand, Kuhlman et al. (1986) and Kanagaretnam et al. (2009)
find that pro-selfs exhibit lower levels of Trust relative to pro-socials. Our
sample conforms to the latter study as we find a significant positive rela-
tionship between pro-social orientation and the level of Trust (see Table
6.2; the asterisk denotes significance at the 95% level). Moreover, we find
that women tend to be more pro-social than men. A separate test reveals
no correlation between Gender and the level of Trust.

This preliminary exploration sheds light on prosociality attitudes
among the students in our survey, and it allows us to compare our sample
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Table 6.2 Regression
of SVO over trust and
gender

SVO Coefficients

Trust 0.838*
(0.232)

Gender 4.352*
(0.594)

with others used in similar studies. From a technical point of view, it also
reveals that SVO and Trust are going to be collinear in our regressions. As
a consequence, we should expect standard errors to be inflated relative to
the real model and, therefore, some variables that are significant may not
appear to be so. In our work, we take a conservative stance and focus only
on significant results. We proceeded to estimate five separate multivariate
regressions to explain each of the different facemask wearing conducts.
While our main concerns with these regressions are SVO, Trust and their
interaction, per our hypotheses, we also report on the significance of the
various control variables.

Despite the fact that we control for different explanatory variables,
we detect the inevitable presence of substantial unobservable ones.
Unobservable variables represent dimensions or characteristics that the
researchers cannot measure (Riegg, 2008). Unobservable variables can
cause, in worst-case scenarios, problems of endogeneity. Endogeneity
occurs when unobservable variables contained within the error term end
up being correlated with some of the observed variables, leading to biased
estimates. Even in best-case scenarios, unobservable variables reduce the
significance of the estimates and the R2. This creates a practical challenge
to any researcher.

As a fortunate byproduct of studying multiple conducts at the same
time, we obtain a technical advantage that allows us to address the
problem. Because the conducts are correlated and are affected by similar
sets of unobservable variables, one can use them as proxies in each other’s
regressions. By construction, a proxy variable captures some of the varia-
tion generated by the unobservable variables, removing it from the error
terms (Stahlecker & Trenkler, 1993). As a result, proxies reduce the noise
of the model without affecting its identification. As we picked any of the
five conducts as dependent variable, and used the remaining four as inde-
pendent variables, we were able to dramatically improve the quality of our
model without altering any of the estimates. Removing the proxies from
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the regressions did not affect the estimate but reduced the precision of
the analysis (Riegg, 2008).

Another problem was that in each of the five models, the residuals
presented strong signs of heteroskedasticity, and they were not normally
distributed. While these two failures of the classic assumptions of the
regression model do not affect the consistency of the estimates, they
seriously hamper their precision and any test of significance. For this
reason, we discarded the standard Normal-based confidence intervals and
p-values, and computed Bootstrapped standard errors. In particular, we
use the Bias-Corrected and Accelerated (BCA) option to correct for bias
and skewness in the procedure (Efron, 1987). In Table 6.3, we report a
selected subset of results where we focus on the relevant explanatory vari-
ables and omit most control variables. The coefficients are standardized
for ease of comparison. We also report the Adjusted R2 for each model.

As it is possible to see from our analysis, different conducts possess
different explanations. In particular, SVO and Trust explain only some
behaviors, but not others.

Conduct 1: “When I leave my house I always wear the mask”

The model has a poor explanation, due to the low variability in the
dependent variable. In fact, the vast majority of the students responded
“Strongly Agree”. Even so, variability in knowledge about the disease
is positively and significantly associated to variability in the cooperative
behavior. In addition, it is possible to see that the Conducts, used as
proxies, help to improve the model.

Conduct 4: “When I travel in any car I always wear the mask”

Starting from this survey question, responses become more evenly
distributed across the different options. With this facemask-use conduct,
SVO emerges as a significant predictor, consistently with the literature.
SVO has a positive impact on facemask wearing. However, contrary to
the literature (Van Lange et al., 1998) this behavior is not affected by
Trust, nor we observe an interaction between Trust and SVO. Therefore,
within this type of conduct, we do not find support for Hypothesis 2
and 3. We also observe that students who had been sick in the past tend
to wear masks more than students who had never been sick. Finally, we
detect a positive relation between a student’s knowledge about the disease
and the use of facemasks.
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Table 6.3 Regressions of facemask wearing conducts

Variables Conduct 1 Conduct 4 Conduct 5 Conduct 6 Conduct 7

Trust −0.003 0.252 0.389* 0.041 0.291*
(0.071) (0.139) (0.119) (0.108) (0.136)

SVO 0.001 0.483* 0.091* 0.312* 0.019
(0.019) (0.138) (0.047) (0.110) (0.041)

SVO*Trust 0.022 −0.064 −0.332* −0.083 −0.133
(0.065) (0.144) (0.121) (0.109) (0.136)

Conduct 1 – 0.227* 0.286* −0.011 0.062**
(0.044) (0.037) (0.037) (0.041)

Conduct 4 0.088* – 0.411* −0.068 −0.083**
(0.016) (0.041) (0.038) (0.042)

Conduct 5 0.134* 0.492* – −0.099* −0.601*
(0.022) (0.049) (0.040) (0.043)

Conduct 6 −0.007 −0.097 −0.120* – 0.896*
(0.02) (0.053) (0.048) (0.044)

Conduct 7 0.036 −0.122 −0.738* 0.930* –
(0.024) (0.062) (0.052) (0.050)

KnowledgeCovid 0.056* 0.196* −0.006 0.265* −0.077*
(0.021) (0.091) (0.042) (0.077) (0.037)

Health Sciences −0.029 0.048 0.346* −0.159 0.123
(0.043) (0.123) (0.108) (0.105) (0.104)

dummySick −0.009 0.362* −0.015 0.039 0.068
(0.069) (0.164) (0.149) (0.133) (0.136)

dummySickClose 0.026 −0.089 −0.151* −0.011 −0.036
(0.032) (0.086) (0.077) (0.072) (0.070)

Gender 0.040 −0.139 0.079 0.040 −0.142*
(0.038) (0.089) (0.079) (0.073) (0.070)

Adjusted R2 (%) 8.91 15.30 29.20 34.29 41.76
N. Observations 2064 2064 2064 2064 2064

Conduct 5: “When I go to a meeting or party I keep the mask on”

In the social context of a meeting or party, not only SVO, but also Trust is
positively associated with facemask wearing, supporting both Hypothesis
1 and 2 for this conduct. Interestingly, we find a significantly negative
interaction between SVO and Trust. While our Hypothesis 3 predicted a
significant interaction between the two constructs, what we expected was
a positive sign of the effect. Contrary to Van Lange et al. (1998), rather
than complementing each other, SVO and Trust act as substitutes for this
particular type of behavior. Pro-social students who score low in Trust
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are more likely to keep wearing the facemask during social gatherings
with their peers, while those who score high on Trust are more likely to
take it off.

This result highlights the difference between cooperative behaviors
associated with standard Social Dilemmas and those associated with the
COVID-19 pandemic crisis that is hitting the world. It is likely that
the sense of danger perceived during the pandemic twists the interaction
between the two social constructs.

Finally, and unexpectedly, we discover that having a close relative who
successfully recovered from the virus leads students to feel less pressure
to wear masks during gatherings with friends. Although these students
perceive a lower risk of exposing their own families to COVID-19, thanks
to temporary immunization, they should still be concerned for the poten-
tial externality they impose on the rest of society. In addition to that,
because it is possible to get infected more than once after the temporary
immunization has disappeared, this behavior can lead such families to be
proportionally more at risk than others. This result uncovers a so-called
Peltzman effect (Peltzman, 1975), which postulates that individuals adapt
their behavior toward less careful measures in response to a decrease in
perceived risk. Iyengar et al. (2021) and Trogen and Caplan (2021) warn
about the dangers of a Peltzman effect following COVID-19 vaccina-
tions. Such a finding highlights a potentially critical risk that needs to be
addressed with specific messages.

Conduct 6: “When I am visiting relatives whom I trust, I take off my
mask”

SVO appears as a significant variable for this conduct; however we do not
detect any impact of Trust. Therefore, for this specific conduct, we reject
Hypothesis 2 and 3.

Conduct 7: “When I meet friends whom I know well, I take off my
mask”

Similar to Conduct 5, Trust has a significant and positive impact on the
precautionary behavior, providing support to Hypothesis 2. However,
SVO is not significant in the regression, nor is the interaction between
SVO and Trust, forcing us to reject Hypothesis 1 and 3.

Interestingly, only under this conduct the role of gender emerges
as significant with women less likely to wear facemasks than men,
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in the context of interactions with close friends. This result contrasts
with previous findings that women are more likely to wear a facemask
(Capraro & Barcelo, 2020; Galasso et al., 2020), but we attribute our
different result to the particular context posed by this survey question, i.e.
interactions with close friends, which is not examined as such in previous
studies.

Following the suggestion of an anonymous referee, we ran a Prin-
cipal Component Analysis on the five Conducts to attempt to extract
a more parsimonious model. In the preliminary analysis, we found that
the eigenvalues are close to each other, suggesting that the use of a
single component might not suffice to improve model fit. Nevertheless,
we estimated the regressions with this the most prominent component
as predictor; as anticipated, the fit was poor. This exercise was however
helpful in reinforcing the confidence in our strategy of separating the
analysis by conducts.

One final note is that the means for the questions measuring facemask
resistance revealed that our large student sample exhibited relatively low
resistance to the use of this precautionary measure. This will come as
good news for HEI authorities contemplating a campus reopening with a
mandate for facemask use. In the regression models, the path coefficient
for these control variables was non-significant in all Conducts, except for
Conduct 5, where it was significant and positive (i.e. it contributed toward
the use of the facemask).

Discussion and Implications

As the 2021 Spring semester got underway, vaccination campaigns had
started in many countries, including Mexico. However, these campaigns
prioritized at-risk and older populations; college-age students are sched-
uled to be the last to be vaccinated in Mexico, not before June 2021
(El Economista, 2020). In the meanwhile, experts have warned that the
use of facemasks will be required into 2022 (Goodnough, 2021) and
that, even after receiving a COVID-19 vaccine, the use of facemasks
is still strongly recommended (Cleveland Clinic, 2021; World Health
Organization, 2021). While HEI authorities are anxious to reopen their
installations and return to in-person instruction, they may be required by
governments to set limits to the number of people allowed in situ, and
may have to mandate that both faculty and students wear facemasks at all
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times while on-campus. Accordingly, the results of this exploratory study
will be of interest.

The main contributions of our work to the Social Psychology literature
are methodological. First, as mentioned above, we found that facemask
wearing is a complex behavior, reflecting distinct conducts. This implies
that separate analyses should be run for each of its different dimensions.
While it is common practice to merge such different dimensions into a
single dependent variable, doing so blurs the explanatory power of impor-
tant factors, which might affect only some conducts, but not others. For
this reason, we recommend future works to identify as many different
conducts as possible from surveys or field analysis.

More interestingly, we were able to leverage the previous observation
to identify a novel empirical strategy in order to reduce issues of endo-
geneity. Social studies are often affected by the presence of significant
unobservable variables that could plague empirical results. By keeping the
different conducts separate, we were able to use them as proxies in each
other’s regressions. The rationale is that all conducts are likely explained
by similar sets of unobservable variables. Moreover, each behavior is only
imperfectly correlated with the others. The combined effect of the last
two points permitted the creation of powerful proxies that significantly
impacted the explanatory power of the model without distorting other
estimated coefficients. In fact, often times they allowed important vari-
ables to emerge as significant antecedents after part of the noise was
removed.

As a final contribution, we extend the breadth of variables employed in
the analysis and identify some unexpected effects on facemask adoption
during the COVID-19 pandemic. First, we detect that having a close rela-
tive recently infected by the virus leads to a riskier behavior in gatherings
with friends. Second, although women have consistently been associated
with higher levels of prosociality, our analysis shows they are less prone
to wear facemasks but only in the context of meeting with close friends.
Third, we find that prosociality and trust are important to explain face-
mask adoption by students in some social contexts, but not in all, which
opens avenues for future research. Finally, our findings confirm previous
results in the literature to the effect that knowledge about the COVID-19
disease promotes facemask wearing in any situation.

While more research is needed to learn how to design an effective
language, this study already highlights the fact that general messages
are not likely to be successful in inducing university students to wear
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facemasks in certain situations. Hence, a key implication stemming from
our results is that public health communications should craft nuanced
messages targeting specific social situations.

First, a frequent behavior among young adults, and which arguably
has been the greatest concern for HEI authorities in countries that
went forward with campus reopenings, is social gatherings and/or parties
(e.g. Wilson et al., 2020). Regarding this conduct, our results show
that students perceive a significant difference between large parties and
small gatherings. In both cases, Trust plays a significant role in face-
mask wearing. Messages reinforcing the responsibility accompanied with
receiving trust from one’s friends are recommended to prevent the spread
of the disease. On the other hand, messages highlighting SVO (care about
someone else’s health) will only have a minor effect, and only when the
context is that of larger gatherings. Moreover, SVO might substitute from
the stronger effect brought by Trust. For this reason, we recommend to
avoid SVO-related messages when targeting these particular contexts.

Second, our results suggest that female students are more prone to take
off their facemasks when meeting with close friends. Targeted messages
are recommended to counteract the effects of gender-related social pres-
sure. Finally, SVO plays a significant role when students meet some of
their relatives. As the most vulnerable people are likely to belong to the
extended family, it is important to sensitize students about the use of face-
masks in their presence. Messages emphasizing care about other people
will have the strongest effect.

In acknowledging study limitations, the use of a convenience sample
should be pointed out, which precludes making generalizations about the
student population. Another limitation is the small number of facemask
conducts that were modeled. Given the strong likelihood of on-campus
facemask mandates in the coming months, we suggest that future research
could replicate and extend our results by examining specific facemask
conducts in the context of reopened university campuses. Some relevant
questions could be: “When I go to campus I keep the mask on all the
time”, “When I am on campus, and I sit down to chat with friends, I
keep the mask on”, or “When I am on campus I prefer to eat alone than
to sit with others”. The results of such a study could help HEI authorities
craft nuanced and targeted communications to promote campus safety.
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Appendix---Multi-item Scales in the Survey

Facemask Wearing Conducts

Conduct 1. When I leave my house, I always wear a mask
Conduct 4. When I travel in any car, I always wear a mask
Conduct 5. When I go to a meeting or party, I keep the mask on
Conduct 6. When I am visiting relatives whom I trust, I take off my
mask (R)
Conduct 7. When I meet friends whom I know well, I take off my
mask (R)

Resistance Toward Facemask Use

It is difficult to breathe when wearing a facemask
Wearing a face mask is too much of a hassle
I do not like feeling forced to wear a facemask
I do not like what other people think, when they see me wearing a
facemask
I do not like how I look when I wear a facemask

Knowledge About COVID-19 (Correct Answer)

To prevent the spread of Coronavirus facemasks are more effective
than face shields (True)
It is possible to be sick with COVID-19 and not show any symptoms
(True)
People with COVID-19 can spread it to others simply by talking,
even if they do not sneeze (True)
Shaking hands with a person infected with Coronavirus is a cause of
contagion because the virus can penetrate the skin (False)
Children have a lower risk of contracting Coronavirus than adults
(False)
Coronavirus is spread by respiratory droplets that infected people
breathe out when they speak or cough (True)
People infected with Coronavirus cannot infect others if they do not
have a fever (False)
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Generalized Trust

Most people are basically honest
Most people are trustworthy
I am generally trustful
Most people are basically good and kind
Most people are trustful of others
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CHAPTER 7

The K-shape Economic Recovery and a New
Company Classification

Salvador Rivas-Aceves and Mauricio Maawad Morales

Introduction

By the end of May 2021, new cases of COVID-19 continue to grow due
to the third wave; the rhythm of vaccination is yet to improve worldwide
and, nevertheless, people are eager to get back to normal. Most govern-
ments are applying as many policies as possible to start the economic
recovery while the pandemic is controlled. Until now, there are still
several regions with low levels of vaccinated people which are causing
new cases and an increase of deaths increase. Europe and the American
continent have been the regions with more cases since the beginning;
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the highest number of new cases in a single week was reported in India
with 2,738,957 cases, and worldwide the number of cases is around 157
million according to the newly reported and cumulative COVID-19 cases
and deaths (WHO, 2021). By region, the cumulative cases are in America
have reached 63,554,005 cases, in Europe 52,871,662 cases, South-East
Asia 25,552,640 cases, East Mediterranean with 9,428,375 cases, Africa
with 3,357,846 and Western Pacific with 2,597,134 cases (WHO, 2021).

One of the main consequences the pandemic has brought is the
economic recession, since governments have had to employ lockdowns
in order to diminish the contagion rate. Therefore, economic activities
have been affected and, as a final result, several companies have declared
themselves bankrupt and people have lost their jobs. After the South
Asian region was infected, Europe suffered next from this virus. Several
studies have already analyzed the consequences of it, for instance, Nehre-
becka (2021) argues that the economic consequences of the COVID-19
pandemic will be profound and serious in Europe. In particular, the Polish
economy is already under a real stress test, but most relevant is that the
resumption of economic activities is not generating a rapid recovery. In
fact, most of the economic activity in Poland is still frozen because of the
COVID-19 wave that started in June.

According to Nehrebecka (2021), the pandemic crisis and the asso-
ciated massive lockdowns hit all economic sectors in Europe hard;
therefore, bankruptcy of large companies is appearing, and some other
micro, small and medium-sized enterprises are taking longer to resume
work even after quarantine measures have already been canceled. Within
Poland, the highest probability of going bankrupt corresponds to compa-
nies dealing in: accommodation and catering, motor vehicle trade, enter-
tainment and recreation, business services, retail and other services related
to culture. One of the main characteristics of these activities is high
face-to-face interaction with clients. Dávila-Aragón et al. (2021) define
face-to-face interaction as the physical collaboration between economic
agents and analyze the economic implications of it during the current
pandemic. This is the starting point of the present research; because of the
pandemic, physical interaction among people is creating new conditions
to carry out economic activities which are generating a new classification,
besides the economic sector a company belongs to. So far, most compa-
nies that have gone bankrupt have an economic activity that strongly
depends on the physical interaction with economic agents. Traditional
real sectors are suffering this scenario as never before, since the Great
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Depression. Nonetheless, Bieszk-Stolorz and Dmytrów (2021) show that
negative impacts are reaching other markets too; for example, several
stock exchanges reacted almost simultaneously to the spread of the virus.
The greatest risk of declining is on American stock exchanges, since
around 87% of indexes lost 20% of their value, at the same time European
exchanges are having the highest intensity of decline.

Lockdowns and other non-pharmaceutical interventions were also
implemented around the globe; for example, closures of schools, work-
places, public transport, cancelations of public events, restrictions of
internal movement and tracing infected persons, etcetera. All intending
to flatten the virus transmission, but economic impacts are enormous
as Castex et al. (2020) point out. The effectiveness of these interven-
tions and their economic consequences are also analyzed by Askitas et al.
(2020), Chen and Qiu (2020), Jinjarak et al. (2020), Kucharski et al.
(2020), Friedson et al. (2020), Fang et al. (2020), Cho (2020), Ullah and
Ajala (2020), U.S. Chamber Staff (2021), Willem and Ben-Haim (2020)
and Hartl et al. (2020). In particular, the analysis of the pandemic’s
impact on some specific sectors is needed to understand the current situ-
ation in a deeper way. For instance, Sheridan et al. (2020) analyzed the
consumption response due to shutdowns across groups with different risk
infection levels and concluded that shutdowns reduce the expenditure
in low health risk households and, at the same time, showed that the
effects are greater for high social proximity activities such as personal care
and social spending. On the other hand, shutdowns raise high health risk
household expenditures. Therefore, health risk is related to consumption
movements during the pandemic.

Murray (2020) proved that economic variables were affected because
of COVID-19 by applying epidemiology models under time pressure to
determine the key relation. Gehringer and Mayer (2021) showed that the
global economy, during 2019, was negatively impacted by the pandemic
in specific traditional economic sectors. On the other hand, Hoseini and
Valizadeh (2021) estimated a 41% reduction in the annual growth rate
of transactions in Europe, especially while lockdowns were the longest.
Estimations are closer between Portugal, Spain and the United Kingdom
(Carvalho et al., 2020a, 2020b; Hacioglu et al., 2020).

The economic recession is getting deeper, and employment and
income have been decreasing worldwide. According to Mamgain (2020),
India lost 123.8 million jobs in April 2020 which affects over 30% of the
total workforce. The most affected were small traders, daily wage labor,
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self-employed, migrant workers, youth, women and the less educated,
who work mostly in the informal sector. In consequence, economic activ-
ities related to consumption, production and investment have decreased
continuously in India. But the effects are not exclusively for India or the
household sector. Kumar and Babu (2021) and Ravi and Chandra (2020)
argue that COVID-19 is having enormous implications for the agriculture
sector, as well as in food and agriculture value chains, around the globe.

In order to diminish the negative impacts on the economy, cross-
governmental policy making has been carried out to support the macro-
meso-micro-interaction during the pandemic. The main objective is to
mobilize cross-sector business activity, promoting industrial strategies and
increasing investment and innovation. Policy strategies of governments in
Europe and North America are based on enhancing aggregate demand,
rising infrastructure investment, preserving jobs and business activities as
well as controlling uncertainty (see Van den End & Ben-Haim, 2021).

Nowadays, the net U.S. GDP losses from COVID-19 are estimated at
USD 3.2 trillion, employment has declined by 23.8% only during 2020
and, despite the economic stimulus of almost 4 trillion USD applied
during the first quarter of 2021, employment and economic growth
have are not fully recovered (see Walmsley et al., 2020). The pandemic
has created scenarios in which uncertainty is intense, where there is
a fear in stock investors so creating a pessimistic analysis is normal.
Most of the stock market’s results revealed an unprecedented sensitivity
of connectedness with the rapid spread of the COVID-19 pandemic,
see Youssef et al. (2021) and Koundouri and Sachs (2021). The latter
shows a connection between economic uncertainty and the pandemic
within financial markets. In this sense, different authorities, central banks,
commercial banks, companies and even households have to implement
efficient strategies/policies to avoid negative effects from the COVID-19
crisis.

The scenario described above has generated company bankruptcy
in every region worldwide. Furthermore, negative impacts are specific
according to the economic activity type a company carries out, creating
a new type of classification; mainly due to face-to-face interaction inten-
sity with economic agents, or because of the company’s adjustability to
endure during the pandemic. This complements the basic idea the present
research is relying on: companies that were able to innovate, adjust or
improve the way economic activities were conducted, not only resisted
the pandemic but also grew because of it; companies that were not able
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to innovate stopped growing or, even worse, shrunk or went bankrupt.
Therefore, the objective of this research is to show that both economic
recession and recovery alike are creating a broader two-sector classification
based on the physical interaction intensity of economic activities. In order
to do so, the possible link between the economic recovery and the causes
of company bankruptcy is analyzed by economic activity. This exploration
is carried out by two main world regions: Europe and North America, in
particular: 14 European countries, Canada, The United States and Mexico
were the studied economies. Findings show that face-to-face interaction
is one of the main factors for some economic activities to decline; hence,
business bankruptcy is related to that interaction and, therefore, creating
the K-shape economic recovery. Consequently, the pandemic could be
generating a new classification for companies.

Economic Recovery Types

According to economic theory, an economic cycle is made up of 4 stages:
expansion, peak, contraction and trough. During the expansion phase,
an economy experiences high growth rates, low interest rate levels, small
inflationary pressures and growing employment. Then, peak is achieved
when economic growth rates are at the maximum rhythm and infla-
tion is usually high due to the market dynamics, so the economy tends
to be corrected by adjustments on demand and rises on interest rates;
thus, contracting production at the same time inflation stagnates. When
contractions are regular and employment starts to fall, the economy slows
down and faces the trough stage. In this last phase, the economy reaches
the lowest level in economic activities, unemployment is high, interest
rates tend to decrease to promote activities, and inflation declines. At
the very end of the trough stage, economic recovery shows up when
economic activities begin to surge, interest rates are at the minimum
possible level and inflation increases at a low pace. When economic
recovery is constant, expansion takes place, and a new cycle begins. Several
conditions need to be present for recovery to start, the most common
ones are an increase in investment and public spending, low interest rates,
a growing demand, stagnation on prices and low employment levels.
These conditions could be combined with complementary economic
elements such as taxation, economic stimulus and credit, etcetera; conse-
quently, the economic recovery shape depends on this combination.
Because of past economic and financial crises, economic theory has
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developed scenarios for understanding different ways in which economic
recovery has occurred.

The first one is the L-type recovery characterized by a very slow and
gradual increase in economic activities when the economy does not get
back to its original trend line since it is permanently damaged. Then,
there is the U-shaped recovery which is based on a pessimistic perspec-
tive due to a prolonged stagnation between the trough and expansion
stages. But, if recovery is based on optimistic dynamics, a V-shaped
recovery can be observed and it usually tends to be quick and propor-
tional to the decrease. During a V-shaped recovery, a second downward
movement in economic activities might appear, so the economy could
fall to the same previous level, now this second decrease is usually
less resilient and then the economy starts to recover once more. This
economic recovery is known as W-shape. At the end of 2020, the World
Economic Forum presented an economic analysis based on a new form
of economic recovery, the K-type. This new perspective, created by J.P.
Morgan, states that the world’s economy is experiencing “a forked road
with two directions” in which rapid growth, consolidation or recovery
for a large transnational and technological group of companies can be
seen; while micro, small and medium-sized manufacturing, seasonal or
labor-intensive types of enterprises are going bankrupt.

According to Clark (2020) and Yarrow (2021), on the upward side,
there could be tech, education and health companies, as well as some
retail industry segments, basically, the ones that support daily life. Compa-
nies that are adapting and expanding during the pandemic are charac-
terized by economic activities that do not rely on physical interaction
with economic agents or are supporting remote work or learning, or
have changed the method in which products and services are supplied. In
particular, those that participate in stock markets have created spillovers
and are estimated to drive a higher economic growth rate. On the down-
ward side, travel, entertainment, leisure, hospitality, some food services
and other nonessential service companies are identified. These compa-
nies are experiencing diminished revenue since they have not been able
to adjust economic activities to maintain social distancing and public
health restrictions; or, if the change was created, then a market share
loss appeared because of movements in household preferences. Another
reason why these companies are having economic problems is that they
need physical interaction with clients, think of a gym, for example.
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Economic activity is not the only variable where negative effects can be
observed, unemployment is another variable that reflects economic crises.
Within industries, it is natural to expect employment to behave according
to economic activities’ rhythm. In this sense, employment in tech, educa-
tion, health and financial sectors is rising while the travel, entertainment,
leisure and hospitality sectors are recovering slowly, if not going down, see
Jones (2020). For instance, in the United States, the financial sector had
recovered around 94% from its pre-pandemic employment level by the
end of 2020; meanwhile, leisure and entertainment sectors had brought
back only 74% of the workforce, according to the U.S. Chamber of
Commerce data. Figure 7.1 summarizes all types of economic recovery
that have been analyzed so far.

Based on the K-shape economic recovery, it is easy to infer that
travel, entertainment, hospitality and food services are growing less than
technology, retail and software service activities due to face-to-face inter-
action intensity. The number of physical interactions with people is more
likely to be higher in the first type of economic activities than in the
second. If the contagion risk is a concern for economic agents, then, it
is very easy to understand that avoiding these activities becomes natural.
When economic agents avoid activities, trade, sales and revenue decrease,
therefore, companies’ economic performance decreases, and so does the
sectoral economic growth. Having these conditions constantly present,

Fig. 7.1 Economic recovery shapes (Source Own elaboration based on Hansen
[2020], Clark [2020], and 1X. Exchange Staff [2020] information)
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leads to capital decumulation, and eventually bankruptcy. The decrease in
economic units leads to a decrease in income, rise in unemployment rates
and a fall in the economic growth rate. On the contrary, economic activi-
ties that involve low physical interaction with people are at least normally
carried out or, as until now, more often conducted since they can be
done without breaking social distance; hence, trade, sales and revenues are
growing, as with sectoral growth. Consequently, economic performance,
from the microeconomic perspective, is being affected by the pandemic
and, as a result, economic growth from the macroeconomic point of view.

Bankruptcy in Europe and North America

In order to show if the K-shape economic recovery is indeed happening,
a statistics set related to company bankruptcy in Europe and North
America is analyzed. It is important to highlight the fact that there is
a large number of companies that are dying due to the pandemic and
the economic crisis generated as a result, especially because those compa-
nies were related to economic activities with high face-to-face interaction.
Regarding Europe, Fig. 7.2 shows the bankruptcy percentage of change
compared with the previous quarter, for a set of 14 European coun-
tries. During 2020, bankrupt companies increased in a significant manner,
especially from April to September, a time interval in which the first
COVID-19 wave hit countries like Belgium, Germany, Estonia, Spain,
France, Italy, Lithuania, Netherlands and Portugal, which were the most
affected. This information shows the negative effects on the economy, in
general.

At the same time, Fig. 7.2 shows that transportation, accommodation
and food services, education, health and social activities were the most
affected sectors, especially after the first two quarters of 2020. From
2015Q1 to 2020Q2, a decreasing tendency in the business bankruptcy
index can be seen, which means companies were dying less and less;
from 2020Q2 onwards, the bankruptcy index increased in the same
sectors. Furthermore, bankruptcy went down really fast during 2019Q4
and 2020Q2 because pretty much everything was locked, that repre-
sents 9 months of closure, too much time to sustain a company without
economic activity. Then, the index rapidly increases since companies went
bankrupt due to the prolonged closure. When combining all the informa-
tion, it can be inferred that the pandemic is affecting companies in high
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Fig. 7.2 Bankruptcy business declarations % change compared with the
previous quarter and business bankruptcy index by activity, seasonally adjusted
of the Europe Union, available countries (2015–2021) (Source Own elaboration
based on Eurostat [2021] information)
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face-to-face interaction economic sectors. As a counter example, the infor-
mation and communication sector was the least affected, so the number
of bankrupt companies must be low and the reason should be because of
the low physical interaction within the industry.

Regarding North America, Table 7.1 shows business bankruptcy by
each economic sector in Canada during 2019–2020, where the world-
wide decreasing tendency in the economic activities to be present also
in Canada can be observed. Businesses and corporations are the most
affected sectors since both account for the highest number of bankrupt
companies; other sectors like construction, accommodation and food
services also were negatively impacted. In other words, the decrease in
the economic growth rate is reflected in the data.

When the year 2020 is analyzed, it is easy to infer that the decreasing
tendency in the economic growth rate continues since a high number of
bankrupt companies is still present, especially in sectors like corporations,
construction, retail trade, transportation and warehousing, real estate,
rental and leasing, accommodation and food services, manufacturing,
professional, scientific and technical services, among other similar sectors
when the high intensity in face-to-face interaction with people is consid-
ered. Meanwhile, low face-to-face interaction sectors scored really few
bankrupt companies, see agriculture, forestry, fishing and hunting, mining
and oil and gas extraction, educational services, finance and insurance,
among other similar sectors, for instance.

Besides Europe, Canada is another example of the K-shape economic
recovery. As a reminder, for this economic recovery to be present two
main conditions are necessary: economic agents being concerned about
the contagion risk so economic activities are affected by it, and having
sectoral growth rates going up in low face-to-face interaction industries
while going down in high face-to-face interaction industries. Therefore,
there are two types of companies: with high face-to-face interaction being
placed in the lower branch of the K, and the low face-to-face interaction
placed in the upper branch.

Concerning the United States, the scenario is not much different.
Industries with the highest number of bankrupt companies are real estate,
restaurant, retail, entertainment, and oil and gas. Specifically, the enter-
tainment sector was the most affected with an increase of 296% bankrupt
companies in 2020, followed by the oil and gas sector with a growth of
232%, restaurants with 65%, real estate sector with 62.8% and retail with
a 54.92% increase in bankruptcies. Once more, the main affectations were
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Table 7.2 Number of bankruptcies in the U.S. by industry and bankrupt
companies by sector as a percentage of total companies for Mexico

Bankruptcies in the U.S. Bankruptcies in Mexico

Industry 2019 2020 Economic
activity

Formal (%) Informal (%)

Real state 605 985 Manufacturing 8.8 12.2
Restaurant 400 660 Commerce 41.3 38.0
Retail 284 440 Non-financial

services
32.1 28.1

Oil and gas 236 785
Entertainment 132 524

Source Own elaboration based on O’Connell and Narayanswamy (2021) and INEGI (2021)
information

in sectors whose economic activities rely on the interaction with economic
agents, see Table 7.2.

Mexico presents the same pattern. At the end of March 2021,
the National Institute of Statistics and Geography, known as INEGI,
presented a study of business demography identified as END in which
information on micro, small and medium-sized companies in Mexico was
provided. In particular, the information is about companies that are dedi-
cated to economic activities related to manufacturing, commerce and all
non-financial services. In other words, it is an analysis of the real economy
that supports around 75% of economic activities at a national level. The
objective of this study was to measure the impact of the pandemic in the
aforementioned sectors.

Among the main results, the following stand out: the 2019 Economic
Census reported 4.9 million micro, small and medium establishments
from which it is estimated that around 3.9 million are still open, which
is approximately 79.2% of the total. This implies that around 1,010,857
establishments went bankrupt in just 17 months, a time interval between
which the Economic Census and the END were lifted. On the aggregate
side, economic units in Mexico fell 8.1% in the same period. During 2020,
micro, small and medium establishments averaged 2 employed persons
when in 2018, the average was 3 persons. This last data is consistent with
the loss of jobs of around 1.2 million during 2020 reported by the INEGI
in January 2021. The study also shows that the largest drop in employ-
ment occurred during the second quarter of 2020 at around 27%. Inside
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México, the highest proportion of establishments that went bankrupt is in
the state of Quintana Roo with 28.9% followed by the state of Campeche
with 24.9%, both relying on touristic activities.

As expected, the absence of an economic policy aimed to contain
the economic crisis derived from the pandemic generated great losses.
While several countries such as the United States, Brazil, Germany, China,
Japan, among others, managed to mitigate the economic effects through
an expansive fiscal policy, in Mexico, the negative effects were greater
than expected, by the absence of it. To explore this, let us remember
that the World Bank estimated that Brazil would fall by 8% in terms of
economic growth, while Mexico would do so by 7.5%, this at the end
of June 2020. Based on economic incentives for around 7.1% of GDP,
Brazil contained its fall to just 4.1%. For its part, with the Mexican stim-
ulus policy of around 1.1% of GDP, the economy fell by 8.5%. Such
economic impact created losses even in the Mexican informal economy.
From the entire business population measured by the 2019 Economic
Census, around 20.8% went bankrupt and 12.8% were informal busi-
nesses, while 7.2% were formal. Table 7.2 also shows the proportion of
companies by main economic activity that went bankrupt during those
17 months, for Mexico.

From the 4.9 million establishments in the private and parastatal
sectors registered in the 2019 Economic Censuses, nearly 99.8% belong
to the set of micro, small and medium establishments. From this universe,
besides the 1,010,857 establishments that went bankrupt, another
1,873,564 businesses had an economic impact due to the pandemic,
which is 86.6% of total companies. A decrease in revenue was the main
economic problem reported by 85.1% of affected companies.

When analyzing companies by size, from the total number of bankrupt
companies, around 21.2% were small and medium, meanwhile, 20.8%
were micro. Within micro, small and medium companies, the rates
of bankruptcy by main economic sector was 24.92% for non-financial
service businesses, 18.98% retail and commerce entrepreneurs and 15%
manufacturing companies.

Discussion

There is an undoubtedly negative effect of lockdowns on economic
activity worldwide. When governments declared the closure of non-
essential activities, several companies were put at risk and eventually could
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or indeed suffer bankruptcy if they are not able to adjust economic activi-
ties to avoid face-to-face interaction with economic agents. In that sense,
the findings of this research are consistent with Nehrebecka (2021) and
Bieszk-Stolorz and Dmytrów (2021), since the relation of lockdowns and
economic activities is inverse. Lockdowns are mandatory public policies
for controlling the pandemic, but when they are no longer mandatory,
most people continue to the lockdown in order to prevent infections. In
this sense, the contagion risk directly affects the economic performance
of a company.

Consequently, if the economic activity of a business relies on a high
face-to-face interaction, the probability of surviving is low, especially if
the company does not adjust its activities. This is the main reason why, for
example, digital companies are in the upper side of the K-shape economic
recovery, and as we saw during the present research, the highest level of
bankrupt companies are in traditional sectors. This idea is consistent as
well with the studies performed by Castex et al. (2020), Askitas et al.
(2020), Chen and Qiu (2020), Jinjarak et al. (2020), Kucharski et al.
(2020), Friedson et al. (2020), Fang et al. (2020), Cho (2020), Ullah
and Ajala (2020), and Hartl et al. (2020).

During the research, the analyzed statistics verify the relation between
the type of economic activities, based on the physical interactions between
economic agents, and the effects by sector. For instance, construction,
retail commerce and trade, transportation and warehousing, real estate,
rental and leasing, accommodation and food services, entertainment,
tourism, and manufacturing are the most affected sectors of an economy.
These are economic activities with a high dependency on physical interac-
tion with people. So, the notion of a company not adjusting the economic
activities when facing a pandemic is related to the effects, either because of
the activity’s nature or because of lockdowns. For traditional sectors, the
results are according to Sheridan et al. (2020), Kumar and Babu (2021),
Van den End and Ben-Haim (2021) and Youssef et al. (2021).

As Gehringer and Mayer (2021) and Hoseini and Valizadeh (2021)
state, the above described economic sectors that are considered as tradi-
tional are the most affected because of the pandemic. A sectoral analysis
related to traditional as well as non-traditional sectors was performed
through the European Union, Canada, the United States and Mexico.
Findings show that, for selected countries, the relation between lock-
downs, economic activity type and face-to-face interaction is present.
Therefore, the research corroborates Carvalho et al. (2020a, 2020b),
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Hacioglu et al. (2020) and Mamgain (2020) results when regarding
effects by country.

The main implication is that COVID-19 has increased the concern of
contagion risk, so for controlling the infection rhythm, governments used
lockdowns, social distancing and suspension of non-essential activities.
Because of that, most economic activities are being negatively affected
since aggregate demand and supply have decreased, creating falls in trade,
sales and revenues for most companies; thus, conditioning economic
performance on economic units, and some enduring the economic crises
but mostly going bankrupt due to the unavailability to adjust or because
of the unsustainability of the losses or both. Therefore, the K-Shape
economic recovery provides a new company classification based on face-
to-face interaction for economic agents. This phenomenon has been
exacerbated by the second and third infection waves during 2021. Any
company not able to adjust to the pandemic’s scenario concerning
production, distribution and commerce processes is very likely to die.

Conclusions

The economic recovery is appearing in several regions and, for the first
time, it is not in a conventional way. Usually, few companies can grow
during an economic or financial crisis, and it is normal to find bankrupt
companies across all sectors and countries. But nowadays, this is not the
case; during the COVID-19 pandemic and subsequent economic crisis,
some companies grow due to two possibilities: the activity’s nature or
ability to adjust the business model, to avoid bankruptcy. In this sense, it
is really easy to identify that digital companies are an example of those that
are taking advantage of the pandemic. Therefore, the economic recovery
has taken a K-shape in which digital companies are placed on the upper
side, while traditional companies are on the lower side.

This economic recovery type exists due to face-to-face interaction
among economic agents across economic activities. Because of the spread
of the virus, economic activities have suffered partial and total lockdowns
when governments have tried to control the pandemic. Therefore, compa-
nies have been facing bankruptcy risk since decreases in trade, sales, and
income continue to show. Most affected industries show high physical
interaction with people, like construction, retail commerce and trade,
transportation and warehousing, real estate, rental and leasing, accom-
modation and food services, entertainment, tourism, and manufacturing,
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among others. This behavior is present worldwide, and more specifically
in Europe and North America.

As a consequence, the pandemic has brought a new company clas-
sification: on one side high face-to-face interaction companies and the
other side low face-to-face interaction companies. That is the reason why
the K-shape economic recovery is in place. Now, due to the pandemic,
a company needs to create business plans to tackle lockdowns and
avoid bankruptcy. Furthermore, the business model needs to be flex-
ible enough to adjust production and distribution for goods and services,
from the supply side of the market. Evidently, the first issue they need to
understand is the face-to-face interaction intensity inherent to economic
activities that are performed. In other words, to define the type of
company based on this new company classification.
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CHAPTER 8

Business Model Innovation
and Decision-Making for the Productive

Sector in Times of Crisis

Antonieta Martínez-Velasco and Antonia Terán-Bustamante

Introduction

Nowadays, markets have changed and business models must change in
parallel to remain competitive. The pandemic, related to SARS-COV-
19, presented enterprises with a nonstop sequence of events that have
put them at high risk in relation to their subsistence. Even though the
nature of a company is to adapt and evolve, this is a completely different
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situation that has forced them to become more agile, innovative, and
creative. However, for most companies, it has been difficult to change
their business model. Before the pandemic, businesses were already facing
significant competitive pressure, derived from globalization, the deregu-
lation of entire markets, the accelerated innovative projects and economic
integration, among others. This is a challenge that has resulted in the
market being more dynamic, competitive and, above all, complex (Wirtz,
2020). One strategy that companies could implement is Business Model
Innovation.

For Lindgardt et al. (2009), Business Model Innovation is valuable
in times of uncertainty and instability. Because the essence of the busi-
ness model is how a company delivers value proposition to its customers,
Business Model Innovation is identified as the way a company creates its
value, and upgrades the interaction of the company with their customers,
and the way they develop their projects and processes. This often happens
when a set of elements is substantially altered or their interrelation that
intervenes in the generation of value for the customer and subsequent
profit-making is altered.

Kraus et al. (2020) identified the temporal innovation of BMI as a
possible solution to recover from this crisis. Meaning, if a company’s busi-
ness model is innovated through a sequence of substantial changes to
elements and/or configurations (Breier et al., 2021; Foss & Saebi, 2017;
Saebi et al., 2017), new opportunities can be undertaken that improve the
company’s performance and can help it to recover. By doing so, BMI is
the superior capacity to reinvent a BM, known as a business model, before
the circumstances force the same company to do so (Breier et al., 2021;
Zott & Amit, 2013). Therefore, BMI first allows companies to commer-
cialize new ideas and technologies, second, to have a source of innovation
(Eyring et al., 2011) and, third, to be a response to a crisis such as that
caused by COVID-19 (Kraus et al., 2020), and as a source of competi-
tive advantage, without losing sight of the fact that the development of
new business models generally begins with the articulation of a new value
proposition for the customer (Eyring et al., 2011).

According to Chesbrough (2003, 2010) and Bogers et al. (2019), by
exploring new ideas and technologies, companies can obtain new invest-
ments and processes to analyze, although they do not have the capacity
to innovate the commercial model through which inputs will pass. This
is important because this idea or technology brought to market through
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two different models will produce two different economic results. There-
fore, according to Byrnes and Wass (2021), when developing a highly
profitable business model to attract target customers, the company has
two basic options: I. To increase the value of its customer, namely, value
proposition, or II. To reduce the cost of the product or service.

BMI is companies’ single configuration related to their value proposal
(which means, what a company offers and to whom?), the creation of
value (which means, how this value proposition is created?), and the
capture of value (which means, how the company generates profit, and
from which approach?) (Breier et al., 2021; Clauss, 2017; Clauss et al.,
2019). Due to the above, according to Byrnes and Wass (2021), by devel-
oping a high-profit business model, to attract their target customers, the
company has two basic options: I. increase clients’ value, or II. reduce the
service cost (or develop both options), for which decisions must be made.

Decision-making is one of the key elements in an organization and
for BMI. There are many decision problems which can be handled by
built systems. One of the fields where a company can apply this decision-
making process is known as Bayes Nets, which allows problem analysis
to make a proper predictions (Terán-Bustamante et al., 2021). Based on
the above, the main objective of this research is to analyze the Business
Model Innovation (BMI) to develop a model that allows predicting which
decisions must be made to generate a competitive advantage. For this,
this research seeks to elucidate which are the most significant processes,
factors, and generators of value that must be considered when a company
decides with a BMI. This study is developed by using Bayesian Nets to
obtain a predictive model according to the enterprise. The questions that
guide this research are which are the elemental factors for an optimal
management of BMI in an enterprise? How can an enterprise, based
on BMI management, make adequate decisions in the innovation of a
new product/service and new experiences for their clients? How can a
company, based on the management of BMI, make better decisions in
the proposal, creation, capture, and delivery of value?

Literature Review

Model and Business Model Innovation: Conceptualization

Nowadays, enterprises must maintain productivity and competitiveness to
innovate. Innovation is a change based on the knowledge that creates
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value and is key for the enterprise’s competitiveness. Therefore, innova-
tion is not only a process that implies the generation of new tactics, but
also the application of new forms of knowledge, skills, and competencies,
which entails research, development, and commercialization (Rose et al.,
2009; Terán-Bustamante & Colla-De-Robertis, 2018). To carry out these
actions, enterprises rely on business plans, where the proposal, creation,
and capture of value are a medullary point. Linked to a business plan is
the concept of a business model and the innovation of a business model.

According to Hamel (2002), Chesbrough (2007, 2010), and Teece
(1986, 2006, 2018), innovating a business model is a strong source of
competitive advantage. To address BMI, first, we must conceptualize a
business model. According to Amit and Zott (2001), a business model
depicts the design of a transaction content, structure, and governance
to create value through the exploitation of business opportunities. For
Osterwalder and Pigneur (2010) and Osterwalder et al. (2020):

A business model is a conceptual tool that, through a set of elements and
relationships, allows the expression of a logic by which the company tries
to earn money by generating and offering value to one or more customer’s
segments, the architecture of the firm, their net of allies that create, trade
and deliver this value, and the relational capital to generate rentable and
sustainable profit sources.

For Schallmo and Brecht (2010), a business model is a “description of
an organization combined with a set of elements that create value for
the client and the associates. The value maintains a relationship with the
clients, supports the differentiation against the competition and its created
with products and services” (Schallmo & Brecht, 2010, p. 3). Accord-
ingly, an innovative business model basically consists of the integration
of a new perspective about the market that identifies new problems with
clients and a new target client, an innovative value proposition that can
answer those problems, and innovative problems capable to materialize
this value proposal.

Business Model Innovation is oriented to the future and the client,
considering a macro and micro perspective that is valid at all the levels
of the business model. This innovation can be realized for one or more
elements of a business model. Its objective is oriented to know clients’
future needs and to satisfy them in such a way that it can create value. As
with other innovations in products, services, and processes, innovating
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the business model must be executed in a structured way. For Wirtz
et al. (2016) and Wirtz (2020), BMI describes the design process as the
creation of a new diverse business model for the market which is accom-
panied by an adjustment of the value proposal to generate or ensure a
sustainable competitive advantage in the market.

According to the above, Business Model Innovation is a process of
improving the creation of advantages and value during the realization of
simultaneous changes, and mutual assistance, either in the value proposal
or an organization for customers and in its operating model. This value
proposal consists of various elements such as: the election of target
segments, the offer of products or services, the operating model, prof-
itability, among others. And the value proposal answers the question,
what are we offering and how are our customers? (BCG, 2010; Young &
Gerard, 2021; Young & Reeves, 2020).

Companies pursue their Business Model Innovation by exploring
new ways to define value proposal by creating and capturing value for
customers, vendors, and associates (Bock et al., 2012; Teece, 2010).
Among these enterprises and value proposals, the pandemic era brought
to light the transformation of a business model, supported by digital
technology. Value proposals’ main objective is to be the answer during
disruptive changes; particularly, technology can help the company iden-
tify new commercial tactics. Saying this, digital technology has been the
ideal answer to all changes produced by the pandemic of SARS-COV-19.
The adjustment of this external stimulus must be done continually and
not only as a single action (Priyono et al., 2020).

As can be seen, the core of BMI is value proposal; Andreini and
Bettinelli (2017) recognized value as the main purpose of a business
model and BMI; this value’s component has been examined through
different historic lenses: marketing (that is, value for the customer),
economy (that is, profits and margins), strategy (that is, competitiveness),
the organization (that is, organizational efficiency), entrepreneurship
(that is, innovation), and an institutional lens (that is, the efficiency of
the market’s structure). Magretta (2002) highlights the business model
as a structured management tool that helps a company achieve its objec-
tives. For Serrat (2012), a business model is a central design that allows
an organization to capture, create, and deliver value to satisfy explicit or
latent needs.

This new value proposal requires considering customers as the process’
means and ends; meaning, considering the customer before and during
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the process of generating a value proposal. A proposal dedicated to and
consistent with BMI in one or more areas of the customer’s value proposal
can forge a theory of the company to improve, at least for a time,
the business structure, organization, supply chain, products and services,
customer service, customer experience, and the management of a large
archetypal organization. A business model describes the architecture of a
company that creates and delivers value to the clients and the employed
mechanisms to capture a part of the value. It is a combined set of elements
that span cost streams, profits, and earnings (see Fig. 8.1).

Considering that a business model constitutes a conceptual and
comprehensive management tool for companies to differentiate them-
selves from their competitors (de Jong & van Dijk, 2015), it can be

Business Model 
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Implementation
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Costumers II Experience
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Fig. 8.1 Business model innovation (Source Own elaboration based on Wirtz
et al. [2016], Wirtz and Daiser [2017, 2018], Wirtz (2020), Baden-Fuller and
Mangematin [2013], Boons et al. [2013], Bocken et al. [2014], and DaSilva and
Trkman [2014])



8 BUSINESS MODEL INNOVATION AND DECISION-MAKING … 135

developed through various degrees of innovation. This is from an evolu-
tionary process of continuous adjustment to a disruptive process of the
existing model’s substitution (Ramdani et al., 2019). Velu (2015, 2016)
affirms that companies’ survival depends on their model’s degree of
innovation. These degrees of innovation range from modifying a single
element to altering several elements simultaneously and/or changing the
interactions among their elements. However, these changes and interac-
tions require research by the company to examine which element(s) of the
business model are associated with Business Model Innovation. In addi-
tion to knowing the value proposition (Eyring et al., 2011), the value
chain and potential customers should be analyzed because technology
and innovation drive the market (Ramdani et al., 2019). According to
the above, a business model is a set of key decisions, that is a holistic
description of the logical concept from which a company generates value
for its customers and itself.

Making Decisions by Machine Learning:
Bayesian Approach to Data Analysis

Most decisions are currently made under uncertainty, relying on limited
information. Bayesian analysis can constitute a systematic approach for
dealing with uncertainties (Arnaldo et al., 2018). This approach provides
a much more complete picture of the uncertainty surrounding the estima-
tion of the unknown parameters, which is well suited for organizations’
structure. The Bayesian approach treats parameters as random variables
and allows a subjective interpretation of probability (Zoullouti et al.,
2019). The frequentist or classical approach to measuring uncertainty
requires information on many past instances of an event under iden-
tical conditions (repeated trials). The Bayesian approach is based on the
existing body of knowledge. This can be based on subjective expert
opinions on the parameter of interest (McNair, 2019).

Often, many events of uncertain interest do not have sufficient histor-
ical data to satisfy the condition of frequentist statistics. Therefore, the
Bayesian approach is a feasible option to address many practical problems.
Knowledge obtained from experts in some fields of study takes uncer-
tainty into account. This can be included in data analysis performed using
the Bayesian approach. Bayesian analysis provides a convenient setup for
a wide range of models, including missing data problems and models,
among others (Zhihua & Guanghui, 2018).
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Inference problems involving only two variables are simple. However,
the calculation becomes much more complex when several variables
are involved with conditional dependencies between them. To address
this, several graphical models have been developed for complex prob-
abilistic inference. There are several graphical models, such as decision
trees, Bayesian networks, and the influence diagram, which are used to
represent, code, store, and manipulate probabilistic problems.

Decision trees (DTs) are graphic models that consist of random nodes
that represent random variables and decision nodes that represent the
decision to be made. The decision is a mutually exclusive set of actions,
alternatives, or options that the decision-maker can make. Decision trees
can be used to quantify action’s potential risk about the possible costs
or benefits in the face of uncertainties. They are useful in determining
the most favorable outcome of various alternatives (Pearl & Russell,
2011). They have traditionally been used in decision-making to choose
an optimal decision from a finite set of options. The value that is opti-
mized is the utility function expressed for each result. DTs have some
major drawbacks, such as the order of decision nodes in a tree is arbi-
trary regardless of the condition and information relationships that exist
in the real world (causal knowledge), and the number of combinations
of states increases exponentially as the number of decisions and outcomes
increases. Consequently, many practical decision problems are addressed
by a more refined decision framework, such as Bayesian networks.

Like DTs, Bayesian Networks (BNs) also provide a framework for
reasoning, with graphical models, for problems involving uncertainty
(López-Puga, 2009). The computational mechanism in BNs is based on
Bayes’ theorem, which is described below. Bayes’ theorem shows how a
conditional probability (such as the probability of a hypothesis given the
observed evidence) depends on its inverse (the probability of evidence
given the hypothesis). Formally, Bayes’ theorem is stated as:

p
(
H|E

) = p(H,E)
p(E)

= p
(
E|H

)
p(H)

p(E)
, p(E) �= 0

The p(H) above represents the prior belief about the hypothesis before
looking at any evidence. The probability of observing the evidence given
the hypothesis p (E|H) is called the likelihood function. The numerator
p(E) is called the marginal probability of evidence (E); this is the proba-
bility of witnessing new evidence E under all possible hypotheses. This
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computational mechanism calculates posterior distributions for unob-
served variables given the observations on one or more observable
variables. The beauty of a BN stems from its capacity for intuitive repre-
sentation and effective calculation of the joint probability distribution
over a set of random variables (Sucar, 2011).

A Bayesian Network is a model that consists of a qualitative and a quan-
titative part. The qualitative part is a directed acyclic graph with a set of
nodes and edges. The nodes represent a random variable in the study
domain and the edges are used to represent the relationship between the
nodes. By convention, BNs’ nodes are represented as circles labeled by
the names of the variable they represent, while the edges between nodes
are represented by connecting arrows. The direction of an edge is from
parent to child. If there is an arc directed from node Xi to node Xj,
then we say that Xi is a parent of Xj and the edge encodes the proba-
bilistic dependencies between Xi and Xj. The inverse probability concept
makes BNs versatile and capable of making bidirectional inferences. This
makes BNs ideal for modeling decision-making problems where reasoning
is sometimes from causes to effects; at other times, it could be backward
reasoning from effects to causes.

Knowledge Representation in Bayes Networks

It is common to use expert knowledge to build a BN model. It is also
possible to use existing data from the problem field to construct a BN.
The role of experts in the field of work in which modeling occurs is
to provide specialized knowledge in the domain. This helps synthesize
and translate domain knowledge into BNs’ components, such as nodes,
causal relationships, and probabilities. The building process of a BN is
carried out through the following steps: Selection of variables (qualitative
part) and evaluation of conditional probabilities (quantitative part), which
are accomplished using expert knowledge or historical data. To identify
process variables, the following steps are suggested: (i) To identify the
model objectives: prediction, explanation, exploration, among others; (ii)
to identify the observations that may be relevant to the problem; (iii) to
determine the subset of the observations identified as relevant, consid-
ering the complexity of the network; and (iv) to define a set of mutually
exclusive and collectively exhaustive states for each node (Heckerman,
2008).
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The variables defined in a node must adequately represent the level
of detail required by the model. These can be discrete or continuous;
the values of the discrete variables must be mutually exclusive and collec-
tively exhaustive (Beltrán et al., 2014). Next, the relationships between
the variables should be described. A common approach is causal rela-
tionship analysis based on the opinions of experts in the domain. The
expert identifies the variables that make another variable have a value or
those that prevent it from taking on a given value. The dependency struc-
ture of a BN can also be learned from historical data (Conrady & Jouffe,
2013). Next, the probability table is defined for each node. Probabili-
ties quantify the strength of causal relationships; these can be discrete or
continuous, depending on the nature of each node. The probabilities can
be estimated subjectively using expert opinion or from historical data. The
most common sources of information for probabilities come from litera-
ture and experts in the domain. If there is data paucity, the knowledge and
experience of domain experts are the main sources of probabilistic infor-
mation (Pearl & Russell, 2011). Among the formal methods to estimate
probabilities, the most widely used is structured interviews with experts
(van der Gaag et al., 2013).

Probabilistic Inference in Bayesian Networks

The main objective of a BN is to make inferences about unobserved vari-
ables given the observed variables. The BN inference algorithm calculates
the posterior marginal distributions for all unobserved nodes given the
evidence nodes. The computational complexity of the inference depends
on the structure of the BN model. One of the most common inference
algorithms is the junction tree algorithm, which was developed in the
1990s by Lauritzen and Spiegelhalter (1988).

The union tree algorithm (JTA) organizes the joint distribution so that
the marginal distributions are calculated efficiently. Like BNs, a joining
tree also has quantitative and qualitative parts. At a qualitative level, there
are groups of variables that are often called cliques. A clique, in the
crossing tree, is represented by a circle. Unlike the BN table, a connection
between two cliques is established by their intersecting variables, often
called “sepsets”. A sepset is drawn as a rectangle on the junction tree. In
a union tree, each variable must appear in at least one group that involves
all its parents, and if a variable appears in any two groups, say V1 and
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V2, then it must also appear in each group on a path between V1 and V2
(Ogunsanya, 2012).

At the quantitative level, each clique has a corresponding potential
function (y). JTA controls the cliques’ membership and assigns a variable
to the clique that contains its parents. A BN’s transformation into a joint
tree follows a defined set of procedures, summarized in three steps: (i)
Moralization: This is connecting pairs of nodes that have a common child
and converting a directed graph to an undirected graph; (ii) Triangula-
tion—The moral graph is triangulated so that there are no unconnected
cycles on the graph; and (iii) The construction of a JT from the trian-
gulated graph (Ogunsanya, 2012). In this work, the principles stated for
JTA will be used to model the BMI. The Bayes Network was modeled by
UnnBayes software (Tadlaoui et al., 2018).

Methodology

This research is mixed, qualitative (descriptive), and quantitative. A model
is built to identify the main processes for innovation efficiency of a Busi-
ness Model Innovation. For the model’s design, the methodology of
Bayesian Networks (BNs) was applied, which allows incorporating into
the model the opinion of experts and the available statistics. Business
experts, as external agents, participate in the innovation process and
develop Business Model Innovation for organizations. They contribute
their experience to make better decisions to improve processes in different
companies. Based on expert knowledge from emerging markets in Latin
America, the Bayes Network detailed below was developed. For the
interaction model’s construction, it is necessary to know in detail the vari-
ables that intervene in the Business Model Innovation and their causality
(Fig. 8.2 and Table 8.1).

Business Model Innovation has two dimensions: theoretical and prac-
tical. The theoretical dimension allows the company a clear concept and
structure of its own BMI. Namely, who is at the center of the decision
and what the model needs to do. The practical dimension is where each of
these variables is implemented to achieve an optimal BMI. The variables
of the proposed model are described in Table 8.1. The process of imple-
menting Business Model Innovation is interdisciplinary and transversal
(Wirtz, 2020). To coordinate this process, it is necessary to classify the
model’s variables. This classification can be done in three dimensions:
essential, triggering, and complementary (Table 8.2).



140 A. MARTÍNEZ-VELASCO AND A. TERÁN-BUSTAMANTE

Fi
g.

8.
2

Sc
he

m
e
of

th
e
B
us
in
es
s
m
od

el
in
no

va
tio

n:
va
ri
ab

le
s
an
d
no

de
s
(S
ou

rc
e
A
ut
ho

rs
)



8 BUSINESS MODEL INNOVATION AND DECISION-MAKING … 141

T
ab

le
8.
1

D
efi

ni
tio

n
of

va
ri
ab

le
s
an

d
no

de
s

#
Va

ri
ab

le
C
on

ce
pt

D
im

en
sio

n

1
St
ra
te
gy

M
od

el
It

is
a
pl
an

of
ac
tio

n
de

si
gn

ed
to

ac
hi
ev
e
a

pa
rt
ic
ul
ar

go
al
.
It

is
th
e
pl
an

th
at

pr
es
en

ts
th
e

st
ra
te
gy
,
de

fin
ed

fo
r
th
e
or
ga
ni
za
tio

n,
as

th
e

gu
id
in
g
th
re
ad

.
It

al
lo
w
s
us

to
id
en

tif
y
th
e

pr
od

uc
ts
/
se
rv
ic
es

th
at

a
co

m
pa
ny

ca
n
of
fe
r
to

re
sp
on

d
to

m
ar
ke
t
ne

ed
s

Ye
s/

N
o

2
C
om

pe
tit
iv
e
an

d
te
ch

no
lo
gi
ca
l
in
te
lli
ge

nc
e

T
ho

se
ar
e
ac
tiv

iti
es

th
at

ar
e
ca
rr
ie
d
ou

t
to

m
on

ito
r
th
e
te
ch

no
lo
gi
ca
l
en

vi
ro
nm

en
t
of

an
or
ga
ni
za
tio

n

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

3
C
us
to
m
er

I
N
ee
ds
.
W
ho

m
?
W
ha

t?
H
ow

?
A
na
ly
tic

s
A
na
ly
si
s
cu
st
om

er
ne

ed
s

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

4
O
rg
an

iz
at
io
na

l
C
or
e
C
om

pe
te
nc

ie
s

It
re
fe
rs

to
th
e
un

iq
ue

an
d
di
ff
er
en

tia
l

kn
ow

le
dg

e
or

sk
ill

th
at

a
co

m
pa
ny

ha
s
an

d
th
at

gi
ve
s
it
a
co

m
pe
tit
iv
e
ad

va
nt
ag
e

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

5
C
or
e
A
ss
et
s

A
n
as
se
t
is

a
re
so
ur
ce

co
nt
ro
lle
d
by

th
e

en
te
rp
ri
se

as
a
re
su
lt
of

pa
st

ev
en

ts
an

d
fr
om

w
hi
ch

fu
tu
re

ec
on

om
ic

be
ne

fit
s
ar
e
ex
pe

ct
ed

to
flo

w
to

th
e
en

te
rp
ri
se

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

6
R
is
k

A
se
t
of

te
ch

ni
qu

es
an

d
to
ol
s
to

su
pp

or
t
an

d
he

lp
m
ak
e
th
e
ap
pr
op

ri
at
e
de

ci
si
on

s,
co

ns
id
er
in
g
un

ce
rt
ai
nt
y,

th
e
po

ss
ib
ili
ty

of
fu
tu
re

ev
en

ts
,
an

d
th
e
ef
fe
ct
s
on

th
e
ag
re
ed

ob
je
ct
iv
es

Ye
s/

N
o

(c
on

tin
ue

d)



142 A. MARTÍNEZ-VELASCO AND A. TERÁN-BUSTAMANTE

T
ab

le
8.
1

(c
on

tin
ue

d)

#
Va

ri
ab

le
C
on

ce
pt

D
im

en
sio

n

7
A
gi
le

R
es
po

ns
e

T
he

ab
ili
ty

to
re
sp
on

d
to

ch
an
ge
s
w
ith

fle
xi
bi
lit
y
an

d
ac
ui
ty
,
an
d
st
ru
ct
ur
e.

A
gi
lit
y
is

a
m
ul
ti-
fa
ce
te
d
co

nc
ep

t
th
at

in
cl
ud

es
re
sp
on

si
ve
ne

ss
,
ve
rs
at
ili
ty
,
fle
xi
bi
lit
y,

re
si
lie
nc
e,

in
no

va
tiv

en
es
s,

an
d
ad

ap
ta
bi
lit
y
(A

lb
er
ts
,

20
11

,
p.

20
4)

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

8
O
rg
an

iz
at
io
na

l
A
rc
hi
te
ct
ur
e

It
ex
pl
ai
ns

ho
w

th
e
or
ga
ni
za
tio

n
w
or
ks

an
d

co
or
di
na

te
s
its

w
or
k
pr
oc

es
se
s,

pe
op

le
m
an

ag
em

en
t,

as
si
gn

m
en

t
of

au
th
or
ity
,
th
e

te
ch
no

lo
gi
es

to
be

de
ve
lo
pe
d
an
d
us
ed

,
an
d

de
ci
si
on

-m
ak
in
g.

T
ha

t
is
,
ho

w
th
e
fir
m

de
ve
lo
ps

its
co
m
pe
te
nc
ie
s

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

9
B
us
in
es
s
m
od

el
st
ru
ct
ur
e

D
es
ig
n
pr
oc

es
s
to

cr
ea
te

a
w
id
el
y
ne

w
bu

si
ne

ss
m
od

el
in

th
e
m
ar
ke
t,

w
hi
ch

is
ac
co

m
pa
ni
ed

by
a
va
lu
e
pr
op

os
iti
on

th
at

ge
ne

ra
te
s
or

en
su
re
s
a
su
st
ai
na

bl
e
co

m
pe

tit
iv
e
ad

va
nt
ag
e

Ye
s/

N
o

10
C
on

ce
pt

&
sc
op

e
T
he

ba
si
c
de

fin
iti
on

of
th
e
co

nc
ep

t
Id
ea
tio

n
C
om

po
ne

nt
s/

di
m
en

si
on

s
M
od

el
ch

ar
ac
te
ri
st
ic
s

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

11
D
ig
ita

l
C
on

ce
pt

C
on

ce
pt

de
ve
lo
pm

en
t
ba
se
d
on

te
ch
no

lo
gy

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t



8 BUSINESS MODEL INNOVATION AND DECISION-MAKING … 143

#
Va

ri
ab

le
C
on

ce
pt

D
im

en
sio

n

12
V
al
ue

sy
st
em

m
od

el
St
ru
ct
ur
e
of

va
lu
e
pr
op

os
iti
on

V
al
ue

cr
ea
tio

n
V
al
ue

&
de

liv
er
y

V
al
ue

C
ap
tu
re

T
op

ol
og

y
of

va
lu
e
ch

ai
n
pa
rt
ne

rs
T
he

va
lu
e
pr
op

os
iti
on

s.
W
ha

t
ar
e
w
e
of
fe
ri
ng

to
w
ho

m
?

T
ar
ge
t
Se
gm

en
t(
s)

Pr
od

uc
t
or

Se
rv
ic
e
O
ff
er
in
g

R
ev
en

ue
M
od

el

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

13
A
ct
or
s,

in
te
ra
ct
io
ns

&
N
et
w
or
ks

A
na

ly
si
s
of

th
e
in
te
ra
ct
io
ns

an
d
re
la
tio

ns
hi
ps

of
th
e
di
ff
er
en

t
bu

si
ne

ss
m
od

el
ac
to
rs

A
na

ly
si
s
of

th
e
di
ff
er
en

t
in
te
ra
ct
io
n
an

d
re
la
tio

ns
hi
p

So
ci
al

im
pa
ct
s

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

14
D
es
ig
n/

Pr
ot
ot
yp
in
g

A
rr
an
ge
m
en

t
of

th
e
de

si
gn

pr
oc
es
s

G
ra
ph

ic
al

vi
su
al
iz
at
io
n
s
(o
nt
ol
og

ie
s)

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

15
C
us
to
m
er
s
II

E
xp

er
ie
nc

e
W
ho

m
?
H
ow

?
D
el
iv
er
y
an

d
ca
pt
ur
e
va
lu
e
pr
op

os
al

H
er
e
is

th
e
cu

st
om

er
ex
pe
ri
en

ce
pe
rc
ei
ve
d
by

th
e
cu

st
om

er
T
he

de
fin

iti
on

of
th
e
pr
od

uc
t
or

se
rv
ic
e
I
se
ll

to
cl
ie
nt
s.

I
an

d
II

ar
e
th
e
m
os
t
im

po
rt
an

t
de

to
na

to
rs

of
th
e
m
od

el

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

16
R

+
D
*i

R
es
ea
rc
h,

D
ev
el
op

m
en

t
&

in
no

va
tio

n
O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t
17

M
ar
ke
t
Fe

as
ib
ili
ty

Id
en

tifi
ab

le
gr
ou

p
of

co
ns
um

er
s
w
ho

ar
e
w
ill
in
g

to
pa
y
fo
r
a
pr
od

uc
t
or

se
rv
ic
e

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

18
M
ar
ke
tin

g
Se
ek
,
pr
om

ot
e,

se
rv
e,

an
d
ad

ap
t
m
ar
ke
ts

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

(c
on

tin
ue

d)



144 A. MARTÍNEZ-VELASCO AND A. TERÁN-BUSTAMANTE

T
ab

le
8.
1

(c
on

tin
ue

d)

#
Va

ri
ab

le
C
on

ce
pt

D
im

en
sio

n

19
Pr
op

os
iti
on

C
re
at
io
n
C
ap
tu
re

V
al
ue

ca
pt
ur
e
as

th
e
pr
oc

es
s
of

se
cu

ri
ng

pr
ofi

ts
fr
om

va
lu
e
cr
ea
tio

n
an

d
th
e
di
st
ri
bu

tio
n
of

th
os
e
pr
ofi

ts
am

on
g
pa
rt
ic
ip
at
in
g
ac
to
rs

su
ch

as
pr
ov

id
er
s,

cu
st
om

er
s,

an
d
pa
rt
ne

rs
(C

he
sb
ro
ug

h
et

al
.,
20

18
)

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

20
B
us
in
es
s
m
od

el
m
an

ag
em

en
t
pr
oc

es
s

It
is

th
e
m
an

ag
em

en
t
m
od

el
of

al
l
th
e
pr
oc

es
se
s

of
th
e
co

m
pa
ny

’s
va
lu
e
ch

ai
n

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

21
Im

pl
em

en
ta
tio

n/
O
pe
ra
tio

n
D
ev
el
op

m
en

t
pl
an

Im
pl
em

en
ta
tio

n
pr
oc
es
s

T
he

op
er
at
in
g
m
od

el
A
rr
an

ge
m
en

t
of

th
e
op

er
at
io
na

l
pr
oc

es
s

V
al
ue

C
ha
in

C
os
t
m
od

el

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

22
C
ha

ng
e
&

ev
ol
ut
io
n

C
on

st
an

t
re
vi
si
on

of
th
e
m
od

el
to

fa
ce

th
e

ch
an

ge
s
of

th
e
en

vi
ro
nm

en
t
an

d
ev
ol
ve

in
th
e

fa
ce

of
th
e
de

m
an

ds
of

gl
ob

al
iz
at
io
n
C
ha

ng
e

of
bu

si
ne

ss
m
od

el
s
ov

er
tim

e
(e
vo

lu
tio

n/
re
vo

lu
tio

n)
Fa

ct
or
s
to

ad
ap
t
a
bu

si
ne

ss
m
od

el

Ye
s

N
o

23
Pe

rf
or
m
an

ce
&

co
nt
ro
lli
ng

D
ev
el
op

m
en

t
of

m
et
ho

ds
fo
r
te
st
in
g
th
e

fe
as
ib
ili
ty
,
su
st
ai
na

bi
lit
y,

an
d
pr
ofi

ta
bi
lit
y

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

24
T
ec
hn

ol
og

ic
al

Pl
at
fo
rm

T
he

co
nc

ep
tu
al

m
od

el
de

fin
es

th
e
st
ru
ct
ur
e,

be
ha
vi
or
,
go

ve
rn
an
ce
,
an
d
re
la
tio

ns
hi
ps

be
tw

ee
n
ha

rd
w
ar
e,

so
ft
w
ar
e,

ne
tw

or
ks
,
da

ta
,

hu
m
an

in
te
ra
ct
io
n,

an
d
th
e
ec
os
ys
te
m

th
at

su
rr
ou

nd
s
bu

si
ne

ss
pr
oc

es
se
s

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

25
Pr
oc

es
s

A
se
qu

en
ce

of
ac
tio

ns
th
at

ar
e
pe
rf
or
m
ed

to
ac
hi
ev
e
a
pa
rt
ic
ul
ar

go
al

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t



8 BUSINESS MODEL INNOVATION AND DECISION-MAKING … 145

#
Va

ri
ab

le
C
on

ce
pt

D
im

en
sio

n

26
In
no

va
tio

n
M
an

ag
em

en
t
M
od

el
In
cr
em

en
ta
l

R
ad

ic
al

In
no

va
tio

n
is

th
e
co

nc
ep

tio
n
an

d
im

pl
em

en
ta
tio

n
of

si
gn

ifi
ca
nt

ch
an
ge
s
in

th
e

pr
od

uc
t,

pr
oc

es
s,

m
ar
ke
tin

g,
or

or
ga
ni
za
tio

n
of

th
e
fir
m

to
im

pr
ov

e
re
su
lts
.
In
no

va
tiv

e
ch

an
ge

s
ar
e
m
ad

e
th
ro
ug

h
th
e
ap
pl
ic
at
io
n
of

ne
w

kn
ow

le
dg

e
an

d
te
ch

no
lo
gy

th
at

ca
n
be

de
ve
lo
pe
d
in
te
rn
al
ly
,
in

ex
te
rn
al

co
lla
bo

ra
tio

n,
or

ac
qu

ir
ed

th
ro
ug

h
ad

vi
so
ry

se
rv
ic
es

or
by

pu
rc
ha

si
ng

te
ch

no
lo
gy

E
nt
re
pr
en

eu
rs
hi
p,

so
ci
o-
ec
on

om
ic

im
pl
ic
at
io
ns

of
bu

si
ne

ss
m
od

el
In
no

va
tio

ns
(T

er
án

&
C
ol
la
,
20

18
).

T
he

re
ar
e
tw

o
ty
pe
s
of

in
no

va
tio

ns
:
ra
di
ca
l
on

es
,
w
hi
ch

co
m
pl
et
el
y

ch
an

ge
th
e
w
ay

an
ac
tiv

ity
is

ca
rr
ie
d
ou

t,
an

d
gr
ad

ua
l
on

es
,
w
hi
ch

in
vo

lv
e
in
cr
ed

ib
le

ch
an

ge
s
to

pr
od

uc
ts

an
d
pr
oc

es
se
s
(S
ol
le
ir
o
&

T
er
án

-B
us
ta
m
an

te
,
20

12
)

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

27
K
no

w
le
dg

e
A
rc
hi
te
ct
ur
e

T
he

co
nc

ep
tu
al

m
od

el
de

fin
es

th
e
st
ru
ct
ur
e
of

a
sy
st
em

at
ic

pr
oc

es
s
of

ge
ne

ra
tio

n,
do

cu
m
en

ta
tio

n,
di
ss
em

in
at
io
n,

ex
ch

an
ge

,
us
e,

an
d
im

pr
ov

em
en

t
of

in
di
vi
du

al
an

d
or
ga
ni
za
tio

na
l
kn

ow
le
dg

e

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

28
B
us
in
es
s
M
od

el
In
no

va
tio

n
A

bu
si
ne

ss
m
od

el
in
no

va
tio

n
de

sc
ri
be

s
th
e

de
si
gn

pr
oc

es
s
to

cr
ea
te

a
ne

w
bu

si
ne

ss
m
od

el
in

th
e
m
ar
ke
t,

w
hi
ch

im
pl
ie
s
th
at

th
e

(i
nn

ov
at
iv
e)

va
lu
e
pr
op

os
iti
on

se
ek
s
to

ge
ne

ra
te

a
su
st
ai
na

bl
e
co

m
pe

tit
iv
e
ad

va
nt
ag
e

(W
ir
tz
,
20

20
;
W
ir
tz

&
D
ai
se
r,

20
18

)

O
pt
im

um
R
eg
ul
ar

D
efi
ci
en

t

So
ur
ce

A
ut
ho

rs



146 A. MARTÍNEZ-VELASCO AND A. TERÁN-BUSTAMANTE

Table 8.2 Variables classification

Essential Trigger Complementary

1. Strategy Model 1. Competitive and
technological intelligence

1. Technological Platform

2. Business Model Structure 2. Risk 2. Marketing
3. Business Model
Management Process

3. Customer I Needs
4. Who? What? How?

4. Core Competences 5. Agile response
5. Core Assets 6. Consumer II experience
6. Markets Feasibility 7. Value system model
7. Management Innovation
Model Incremental
Radical

8. R + D*i Research,
Development &
innovation

8. Business model
innovation structure

9. Proposition,
Creation/Delivery/Capture
Value

9. Concept & scope 10. Design Prototyping
10. Organizational
Architecture

11. Change & Evolution

11. Knowledge Architecture 12. Digital concept
12. Process
13. Implementation
/Operation

14. Performance &
controlling

Source Authors

The development of the Bayesian Network is based on the scheme of
the Business Model Innovation through the following steps: taking the
BMI case, the Bayesian Network has five parent nodes named Strategy
Model, Competitive and Technological Intelligence, Business Model
Structure, Value System Model, Business Model Management Process.
Each of these nodes is composed of child nodes. The value that measures
the relative importance of each variable varies from 0 to 1. Those values
are defined by the experts (Fig. 8.3). The Bayesian Network was designed
according to the BMI scheme (Fig. 8.2).

A central characteristic of BN is its inference mechanism. Its goal is to
find the conditional distribution of the variables’ subset, conditional on
known values for some other subset named evidence (Henze & Nejdl,
1999). In this work, we want to infer the values of the nodes corre-
sponding to the dimensions of a BMI. The metrics used to measure
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the performance of the BMI model are (1) The global confusion matrix
(GCM) computed for the selected target node and all the chosen
evidence; (2) The Marginal improvement (MI) which is the probability
of correct classification gained by adding the node, presented in the row,
to the rest of nodes; (3) The Individual Probability of Correct Classifi-
cation (IPCC) which is the probability of correct classification computed
from the model considering only the evidence presented in the row; and
(4) The Marginal Cost (MC) of each variable which indicates the total
cost resulting from including it in the model.

Results and Discussion

There are four parent nodes for Business Model Innovation: Strategy
Model, Business Model Structure, Value System Model, and Business
Model Management Process, where Business Model Innovation is a target
node and its parents are evidence nodes (Fig. 2). Some of the variables
present in the model have a greater influence to reach the optimal value in
BMI predictions. We found that adding evidence nodes in the evaluation
of the target node increases the percentage of the Probability of Correct
Classification (PCC). This is evaluated through the Marginal Improve-
ment (MI) achieved by each one of the variables when generating data
based on the proposed model.

The Global Confusion Matrix is a useful tool for evaluating how good a
machine learning-based classification model is. It serves to explicitly show
when one class is confused with another. The values achieved imply that
the proposed model is suitable for classifying the target variable (BMI).
The Global Confusion Matrix (GMM) shows that the Optimal state is
correctly classified 99.05% of the time with the proposed model. Likewise,
the Regular state is classified correctly in 61.64% of the occasions and for
the Deficient state, 54.99% of correct classification was achieved (Table
8.3).

Table 8.3 Global
confusion matrix for
BMI model

Optimum (%) Regular (%) Deficient (%)

Optimum 99.05 36.06 38.12
Regular 0.70 61.64 6.90
Deficient 0.25 2.30 54.99

Source Authors
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In this work, we generated a data set of ten thousand instances to
measure the influence that the variables that make up the Bayes Network
have on the PCC. This amount of data allows us to evaluate the model
and the influence that the variables have on the prediction of the target
variable (BMI). Based on this data set, we measured the PCC for the
target variable (BMI). We conducted several experiments to determine
the highest value of PCC; after doing so, we found the best performance
by reaching 80.2% PCC. Next, we selected the most influential variables
for the BMI model based on their MI, which are Knowledge Architecture,
Implementation Operation, Change and Evolution, and Agile Response.
This was done to determine which variables should receive more attention
to improve the PCC.

The Individual PCC (IPCC) is the probability of correct classification
considering only the evidence presented in the row (Table 8.4). We
found that the node that contributes individually the more is Knowledge

Table 8.4 Metrics for the model variables

Node MI (%) IPCC (%) Marginal Cost (MC)

Knowledge Architecture 18.90 39.31 2.554
Implementation Operation 6.40 33.34 2.999
Change and Evolution 5.33 33.34 2.999
Agile Response 4.94 33.34 2.999
Innovation Management 4.54 33.33 2.999
Competitive and Technological
Intelligence

3.97 33.34 2.999

Core Competences 3.97 33.35 2.999
Markets Feasibility 3.53 33.34 2.999
Organizational Architecture 3.46 33.34 2.999
TICs Digital Platforms 3.25 33.34 2.999
Customer Experience 3.05 33.35 2.999
Digital Concept 1.91 33.34 2.999
RDI 1.80 33.34 2.999
Core Assets 1.36 33.34 2.999
Customer Needs 0.34 33.34 2.999
Business Model Structure 0.25 33.34 2.999
Actors Interactions Networks 0.08 33.35 2.999
Value System Model 0.00 33.33 3.00

Source Authors
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Architecture (IPCC = 39.31%). It is followed by Implementation Oper-
ation (IPCC = 33.34%), Change and Evolution (IPCC = 33.34%), Agile
Response (IPCC = 33.34%), and Innovation Management (IPCC =
33.34%). The Marginal Cost (MC) of each variable indicates the total cost
resulting from including the indicated variable in the model, which in
this study are very similar among the most influential variables. It is
important to note that in the case of the variables with the highest MI,
they are also associated with the lowest MC of the whole set.

We applied the metrics mentioned in the previous paragraphs to eval-
uate the influence of each node on the entire Bayesian Network (Table
8.4). The data presented in this table indicates that it will be necessary to
improve Knowledge Architecture more than any other variable to achieve
the best results for BMI. This should be done without neglecting the
care of the variables: Implementation Operation, Change and Evolution,
Agile Response, Innovation Management, Competitive and Technolog-
ical Intelligence, Core Competencies, Markets Feasibility, and the rest of
the variables.

Conclusions

In this pandemic era of rapid and complex change, companies must
respond quickly, lest they become obsolete or perish. Therefore, organi-
zations must continually update their strategic decisions and approaches
completely. Due to the pandemic, it became clear that many companies
do not have enough experience to make new decisions in rapidly changing
contexts. Therefore, organizations must bridge knowledge gaps between
old and new; to achieve this, companies must create their business model
for which they must adapt to market changes and improve operational
performance.

This chapter proposes an innovation model for businesses by means
of a quantitative analysis of the importance of each of the elements
proposed by the experts in business models and innovation to achieve
Business Model Innovation. In this model, the relationships between the
mentioned elements are also considered. As a result of the analysis carried
out, the variables with substantive importance for the generation of a BMI
are determined. Thus, each company has a different business model, based
on the skills and resources available, where the proposed BMI can provide
a basis for generating its model. The aim is for organizations to generate
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a broader value proposal for their customers, considering new trends in
the new normal, such as the use of technology platforms.

According to the model proposed in this work, it is a priority to
focus on client’s needs and their experience to generate value proposal.
Next, the variables that need special care are Knowledge Architecture,
Operational Implementation, Change and Evolution, and Agile Response,
mainly. This model allows them to generate knowledge and have better
value proposition that will allow them to be more profitable. The already
difficult times have worsened with the COVID-19 pandemic, so organiza-
tions of any size must implement BMI as it is about creating an innovative
value proposal for customers. It is important to consider that BMI is
not static, and it is possible to adapt it to the particular characteristics
of each company; therefore, this is the contribution to the knowledge of
this research.
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CHAPTER 9

Innovation in Knowledge-Intensive
Businesses: A Collaborative Approach

for Post-pandemic Recovery

Ananya Rajagopal and José Anselmo Pérez Reyes

Introduction

Knowledge intensity within firms determines the speed of their growth
and the ease in adoption of technology. Given the complexities in orga-
nizational and manufacturing processes, it is important to understand,
manipulate, and disperse information in a structured manner. According
to Bettencourt et al. (2002), knowledge-intensive organizations have
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been defined as firms that are reliant on knowledge management activ-
ities based on knowledge repositories in order to identify, gather, and
disseminate knowledge with an aim to create value and offer improved
product-related services to consumers. In many emerging economies,
knowledge is considered as an organizational asset. Hence, in order
to manage knowledge, it is vital to understand the origin, storage,
organization, user-friendliness (easily accessible), and communicability
of knowledge (Millar et al., 2016). Knowledge-intensive organizations
(Millar et al., 2017; Swart & Kinnie, 2003) tend to overcome challenges
in their organizational performance more easily as compared to traditional
firms. This ease in overcoming challenges is mainly attributed to employee
engagement, well-being of employees, and customer-centric value propo-
sitions leading to the overall growth of knowledge-intensive organizations
(Jääskeläinen & Laihonen, 2013). Knowledge-intensive organizations
tend to differ from traditional organizations due to high customization
strategies, which make them high risk organizations. However, these
organizations use such differentiation strategies to benefit the innovation-
led market offering and develop customer value through organizational
capabilities and competences (Javalgi et al., 2011). The success of these
organizations is due to their dependence on highly qualified employees,
flexibility in firms’ processes, clarity in employee-oriented goals, and
creativity-based motivation, which boost employee engagement and drive
organizational performance.

Contemporary market practices are driven by innovation, circular
economic systems, and development of sustainable and green business
models. The synergetic interaction between innovation and ecologically
sustainable business models has caught the eye of many emerging enter-
prises, as it provides them with a competitive market differentiation. Such
synergetic interactions aid in developing shared values among customers
and knowledge-intensive firms (Klewitz & Hansen, 2014). Knowledge-
intensive firms not only drive stakeholder and customer engagement,
but also try to communicate useful information in order to enhance
customer experience through knowledge-sharing capabilities. Nonethe-
less, knowledge-sharing capabilities depend on social capital and social
learning objectives of the organization, as they drive collective intelligence
among stakeholders and customers. Knowledge-intensive firms co-evolve
in the marketplace by identifying the critical factors of organizational
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management through key knowledge practices and key performance indi-
cators of the employees as a result of their knowledge-intensive work
practices (Razzaq et al., 2019).

Innovation-led firms in emerging markets face capital and human
resource constraints during the product-introduction stage in the market-
place. In such circumstances, knowledge and learning play a pivotal role
in the success of these innovation-led enterprises. The business model
of knowledge-intensive firms is mainly based on knowledge dissemination
through crowdsourcing initiatives leading to co-designing and co-creation
of products and services. The competitive advantage of knowledge-
intensive business models depends on co-creation, marketplace adapta-
tion, and commercialization of innovative products and services. Such
business models encompass product innovation and commercialization
efforts based on the openness of the organizational structure, newness
in the market offerings, and advancements in technological performance
applied in the new product development (Siahtiri et al., 2020).

The question here is: how will knowledge-intensive services perform in
the wake of the health crisis caused by SARS-COV-2 (COVID-19)? This
study discusses that knowledge-intensive services were interrupted due
to the social measures designed to reduce contagion. At the same time,
the study explains that there was a high demand for IT services (remote
work and cloud-based services) which represented a valuable opportu-
nity for the development of new processes, capabilities, and new ways of
working. This led to the development of many new solutions in emerging
markets in reference to economic recovery based on the strength and
opportunities of the internal capabilities of firms.

In previous studies, the concept of knowledge-intensive organiza-
tions in reference to co-creation and coevolution, aimed at boosting
economic recovery in the post-pandemic era, has not been discussed.
Therefore, this study presents a conceptual approach based on the evolu-
tion in the theory of organizations, theory of knowledge, entrepreneurial
value-creation theory, and Schumpeter’s theory of economic develop-
ment to understand the effectiveness of knowledge-intensive firms in the
commercialization of innovative products and services. Hence, this study
significantly contributes to the existing literature by linking organiza-
tional knowledge and learning-foundations with resource management to
accelerate the commercialization of innovation during the post-pandemic
economic recovery process in emerging economies.
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Economic Framework and Its Implication in the Context
of Post-pandemic Recovery

As mentioned previously, knowledge-intensive business services have
been interrupted abruptly due to social distancing and travel restric-
tions measures designed to reduce contagion caused by the pandemic.
This implies that personal contact, face-to-face interaction, and teamwork,
which can be considered as the most important characteristics of these
services, have been interrupted. Hence, such services needed to adapt
to the new practices associated with the health measures and reinvent
themselves to continue to serve with the same degree of effectiveness
to overcome the difficulties of the business processes in the context of
the pandemic. According to Miles et al. (2021), the interaction and co-
production with clients in knowledge-intensive businesses may involve
a lot of exchange of documents, and the work is organized in terms
of projects in which members of teams need to coordinate face-to-face
activities. Sometimes, these teams involve collaborators in other firms
where the main activities need to be exchanged between junior and senior
staff. This implies that face-to-face activities are an important part of this
paradigm.

However, the pandemic has caused an inevitable reduction of the
traditional contact and intensive use of information technology. There-
fore, professionals of business processes and managers need to conceive
new tools to communicate effectively. In this context, the most impor-
tant issue is improving the quality of the relationships necessary to break
down the barriers for a genuine collaboration in the disruptive process.
Hence, the challenges are even greater: first, the joint creation of value
through interaction between the parties and, second, adapting to the new
ways of communication and transmission of ideas in the context of an
informal exchange through online communications—an innovative way to
communicate for generating innovation. It is important to mention that
everything that points to the pandemic will have long-lasting impacts on
social interactions. Thus, the expert support based on professional knowl-
edge of the business processes will have to design new work processes
and capabilities to produce highly customized solutions for growth of the
economic activity.
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Literature Review and Framework
of Propositions

Learning is a critical and adaptable process that allows people to fit in
their social environment. The foundation of learning is based on the
rate of acquiring and rate of dissemination of knowledge on various
open and closed social ambiences. The cognitive process among stake-
holders can take place through direct or indirect observation, rewards,
and punishment. Such process is based on the principles of social
learning theory (Bandura, 1971), which explains that most people learn
through observation (influenced by motivation, emotional, and intel-
lectual drive), imitation (influenced by reinforcement or punishment),
and modeling (influenced by attention, retention, reproduction, and
motivation) (Smith, 2021). Consequently, the process of social learning
develops cognitive abilities in reference to knowledge retention, knowl-
edge management, problem-solving skills, and rational interpretation
leading to flexibility in behavioral attributes of the people. Such cogni-
tive abilities increase the intellectual capacity not only of the stakeholders
of the organization but also of consumers (Street & Laland, 2016). Social
learning is used as an analytical tool for developing co-creative planning
strategies. A case of Open Lab Ebbinge based in Groningen, Netherlands,
is a clear example of synergy between social learning and co-creation in
urban development planning (Bergevoet & van Tuijl, 2013). Open Lab
Ebbinge developed spaces such as restaurants, exhibition venues, escape
rooms, collective workspace, among others, for promoting social interac-
tion using shipping containers in an abandoned redevelopment site. These
spaces were then used to create jobs, societal upliftment, and in involving
the local community in the creative development process of these spaces
(von Schönfeld et al., 2019). Such application of social learning and co-
creation has affected public policy development, changes in the mindset
of society, and closer involvement of government entities toward societal
improvements.

The process of social learning leading to the development of cognitive
capabilities and intellectual capacity gives rise to the process of co-
creation. The role of learning in the co-creation process can be analyzed
through collective-intelligence and knowledge-sharing dynamics among
the organization, stakeholders, and consumers. Therefore, through the
paradigm of collective intelligence and co-creation, organizations intend
to generate customer value much ahead of the introduction of innovative
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products and services in the marketplace (Wise et al., 2012). The strategic
outlook for sharing knowledge among shareholders and consumers not
only avoids loss of talent, skills, and expertise among the competition, but
also promotes co-creation opportunities for the organization. Such strate-
gies facilitate innovation and enhance the economic growth of emerging
economies, which is much needed in the post-pandemic era, where the
economic recession has adversely affected big corporations and restricted
growth opportunities of emerging enterprises (Bonomi et al., 2015).
Hence, in view of the above discussion, the following proposition has
been framed:

P1: Social learning and professional intelligence contribute to co-creation
through extensive knowledge sharing.

Collective intelligence is a shared form of intelligence, which is based
on the collaboration among stakeholders and consumers, knowledge-
sharing attributes, and collective decision-making process. The aim of
collective intelligence is to stimulate a peer review process facilitating
the co-creation of innovative products and services. Such a process not
only involves consumers from the ideation and designing stage of the
product/service, but also diminishes the impact of market barriers on the
organization. Co-creation through collective intelligence acts as a bubble
that absorbs the impact of market competition, consumer criticism, and
financial risk in order to invigorate the local economy (Woolley et al.,
2010). The most important aspect of such coevolution is based on the
integration of strategic alliance and adaptation to the latent and incipient
consumer needs and provides a multifunctional platform.

The entrepreneurial alliances and consumer needs act as push-and-pull
forces driving resource management, knowledge sharing, leadership qual-
ities, and technology management process in inter-and intra-firm ecosys-
tems (Nie et al., 2011). These forces cater to the economic growth of the
emerging market through technological advancement, inter-firm collabo-
ration, and intensity of innovation. The absorptive capacity of the shared
knowledge and the reuse or recombination of the knowledge outline the
innovation dynamics and focus on coevolution leading to intra-industrial
collaboration. Nonetheless, the complexity in the triadic relationship
between knowledge-innovation-coevolution needs to be resolved not only
through the strategic focus of the firms, but also by means of strategic
alliances among the industries. Industrial collaboration is primarily based
on knowledge creation, resource-based evolution, and firms’ innovative
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performance in order to drive economic growth in the underperformed
markets. These collaborations promote knowledge output and design of
technological innovation aimed at penetrating the market ecosystem (Tur
et al., 2018). Therefore, based on the above discussion, the following
proposition has been framed:

P2: Effectiveness in inter-systemic alliance encourages coevolution to
achieve pre-determined goals through strategic focus.

Knowledge-intensive firms face many challenges such as limited resources,
risk identification and mitigation, balancing customization and stan-
dardization of product designs, and personalized customer attention
strategies in order to gain market share in emerging economies. There-
fore, enterprises are adopting more and more crowdsourcing strategies
in order to gain innovative product designs, customers’ product quality
expectations, and user-acceptance criteria based on innovation and tech-
nology. Creation of new and innovative products based on crowdsourcing
engages the enterprise with consumers intensively in a loop of process
feedback, assigning technical layouts, and determining feasibility of the
end product in order to surpass the market expectation on quality, inno-
vativeness, and product performance. Also, the enterprise needs to take
into account the knowledge foundations of the individuals, or the group
of individuals, involved in the process of crowdsourcing, as there exists
a substantial gap between the individual’s knowledge application and the
firm’s product specificities (Jiao et al., 2021). The firm’s ability to reduce
this gap allows assuring the quality and performance of the co-designed
product and an initial market share for starting the knowledge-intensive
venture.

The firm’s ability to motivate users to participate in the process of
new product co-creation and manage their domain-specific knowledge
in view of constraining biases from their professional ambiance, social
environment, and cultural background paves the path for community-
led crowdsourcing. In view of the social network theory presented by
Dunn (1983), the co-creation and co-designing of new, innovative,
and technological products are limited to the domain-specific knowl-
edge of the individuals and the strength of their relationships on social
networks. Such connectivity of individuals on social networks affects the
new product efficiency, probability of high-quality, and an increase in
inter-connectivity among the users and enterprise leading to the enhance-
ment in knowledge-based skills (Hwang et al., 2019). The economic
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feasibility offered by crowdsourcing practices allows knowledge-intensive
firms to focus on developing sales strategies, logistics and distribution,
innovation-related issues and their mitigation, and enhancing organiza-
tional skills. Such outlook develops a strong intra-firm (employees and
stakeholders) and inter-firm (user crowdsourcing) relationships. Taking
into account the above discussion on crowdsourcing strategies imple-
mented by knowledge-intensive firms, the following proposition has been
proposed:

P3: Crowdsourcing encourages co-creation and co-designing, and
enhances organizational skills.

The intra-firm relationship involving employees and stakeholders
promotes value creation for the knowledge-intensive firm and users.
The intrinsic factors such as employee openness, customer-centric ability,
service orientation, creativity, and technology-led creative outlook aid
in value co-creation. These factors drive the behavior of the employees
toward dynamic collaboration with the users and the stakeholders for
building a holistic experience grid involving all the players in the
process of knowledge-intensive co-creation (Chathoth et al., 2020).
Knowledge-intensive firms acquire the ability to drive transformation
among employees and users through motivation, strategic clarity, and
employee empowerment to achieve effective management practices
leading to organizational growth. Such ability of entrepreneurial leaders
to drive transformation is founded on their intellectual capacity, influential
nature, inspirational motivation, and uptight moral and ethical standards.

The level of enthusiasm and commitment of the employees in
providing a continuous and sustainable effort to enhance organizational
performance and growth can be considered as their engagement with the
organization. The higher the level of employee engagement, the stronger
their emotional connection with the organization. Such connection
results in a low turnover rate, making employees committed and engaged
to drive the firm’s growth perspectives (Singh, 2019). Performance of
motivated employees supports the evolution strategies implemented by
the organizations. Evolution of a firm is based on the implementation
of many attributes, upscaling technological platforms being one of the
most critical phases. However, the evolution of firms resides mainly on
the success of the interrelationship between employees, stakeholders,
and technology. Transformational leadership supports collective decision-
making ideology rather than traditional individualistic decision-making
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process. Hence transformational leadership not only promotes employee
engagement, but also promotes technology acceptance within the orga-
nization’s pre-determined processes. Therefore, taking into account the
above discussion, the following proposition has been drafted:

P4: Employee engagement and transformational leadership support co-
evolution through technology-led organizational decisions.

Innovation-led firms in emerging markets tend to take advantage
of consumer-to-consumer and consumer-to-developer communication
(O’Hern et al., 2011) platforms to promote new products and services.
Knowledge-intensive firms take advantage of user-generated content, as
it can be accessed, easily accessed, and transformed into a commu-
nity of users that share their perceptions on innovative products and
services. However, it is imperative for knowledge-intensive firms to
adequately administer user-generated contents, as it may benefit or hinder
brand communication with equal intensity. Consumers are more involved
with technological developments, sustainable approach, and fair pricing
of innovative products and services, as they are knowledgeable and
connected with the brand as well as society. Thus, the concepts of peer
approval and social acceptance play a more important role than the mere
functionality of the innovative products and services in the brand value
perceived by the consumers (Ho-Dac, 2020). A case of Facebook, on
managing user-generated content to identify the social concept of the
users and identifying their orientation toward brand preferences can be
discussed in order to determine the personality of consumers toward the
brands. The governance of social media platforms plays a critical role in
segregating fake information from real trends, leading to the generation
of knowledge repositories. This has been especially witnessed during the
COVID-19 pandemic where, user-generated content has played a critical
role in the dissemination of knowledge, which was otherwise not disclosed
by the public entities or news channels (Kim & Yemen, 2020). In view of
the above review, the following proposition has been framed:

P5: User-generated contents, perceived value, and social concept deter-
mine brand personality.

In the context of a crisis such as the COVID-19 pandemic, the inno-
vation process is essential for economic growth, because innovations
trigger market growth through the generation of new products or
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services that promote the development of different technology sectors
and trigger empirical research associated with knowledge-intensive busi-
ness services. This is important because knowledge-based production is,
to a large extent, a great driver of productivity and economic growth.
According to Corona-Treviño (2015), in reference to service innovation
and evolution of economic thought, three evolutionary approaches can be
distinguished: (1) assimilation, where innovation in services is considered
similar to innovation in manufacturing; (2) demarcation, which considers
that services are different and, therefore, require specific definitions and
methods; (3) synthesis, where the combination of new and old theo-
ries and concepts is necessary for technological development. It can be
distinguished that innovation arises from the convergence between tech-
nological development and knowledge services; each sector and each
service consider different intensities of knowledge and innovative capacity,
i.e., different rates of innovation that correspond to the intrinsic character-
istics of a particular market. A practical application of knowledge-intensive
business models in leveraging innovation through co-creation and dissem-
ination of knowledge can be discussed using the case of FotoNation.
FotoNation was founded in 2014 in Ireland, which based its business
model in providing innovative digital photography-based solutions using
an algorithm. FotoNation establishes knowledge repositories in various
countries in Europe in order to build a competitive advantage through
knowledge creation by offering an innovation solution regarding global
knowledge networks, customer mobility, and technology acceptance (Kim
et al., 2016).

In the new social and economic context caused by the pandemic, and
according to Miles et al. (2021), the health crisis has caused knowledge-
intensive services to direct their efforts toward the generation of infor-
mation products such as blogs, news, webinars, podcasts, research, etc.
Few exceptions directed their efforts toward accounting and consulting
work and many others have developed work on supply chain problems, as
these were affected by diseases, transport restrictions, and sudden imbal-
ances in the supply and demand of their products. These variations in the
provision of knowledge services represent a valuable opportunity to high-
light and learn about the variables and mechanisms that would promote a
transition toward a knowledge-based economy. In turn, the new structure
of goods and services caused by the pandemic has shown that knowl-
edge services are an important part of an integrated economy. The level
of innovation can help overcome the health crisis. This study proposes
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that knowledge-intensive business services and their repercussions on the
development of innovative services would enable the formation of the
base for a real economic recovery based on the strengthening and growth
of the internal capacities of the different sectors and niches of the new
market affected by the health crisis. Under the current economic crisis,
this opportunity is very valuable because it would allow us to anticipate
trends and, therefore, true knowledge needs to maintain effective indus-
trial resilience and achieve post-pandemic economic recovery. Therefore,
in view of the above discussion, the following proposition has been drawn:

P6: Knowledge-intensive business models generate innovations through
co-creation and dissemination of knowledge.

The health crisis caused by COVID-19 has increased the pressure on
organizations to generate disruptive elements that allow them to increase
their skills and performance during the development of their products
and/or services. In this sense, knowledge-intensive business services have
been empirically shown to increase the company’s performance by intro-
ducing practices that allow specialized external advice and promote the
improvement of its processes and internal practices that have an impact on
its final products. In these practices, human capital plays a very important
role, as it is an intangible element and a source of competitive advan-
tage including the elements that determine a positive influence affecting
the final services of the company. The creation of capabilities within the
human capital oriented toward the creation of an innovative culture is
fundamental to offering quality and attractive services for the consumer.

With the vision of generating a sustained competitive advantage,
companies must develop instruments that positively influence the gener-
ation of awareness, which improves innovative practices and processes.
Depending on the degree of complexity that characterizes the processes,
it is often convenient to involve external specialized knowledge, for which,
knowledge-intensive business services are the best option. According to
Dyer and McDonough (2001), external consulting aimed at this type of
service allows capturing best practices, learn about new processes, improve
customer satisfaction, and develop collaborative intelligence and competi-
tive intelligence. According to Palacios-Marques et al. (2011), knowledge
management is more than a set of management tools used sporadically,
and a holistic approach should be considered that supports continuous
learning and a business philosophy that includes a whole set of princi-
ples, processes, organizational structures and technological applications
to achieve business objectives. At this point, human capital management
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in terms of its culture, behavior and the established work processes, with
a people-based approach, becomes important.

P7: Effective management of human capital and financial planning drive
market competitiveness of knowledge-intensive innovations.

With reference to the above discussion, the success of effective human
capital management depends, to a large extent, on the ability of the firm
to successfully introduce practices, processes, routines, and individuals
that allow increasing organizational capacity with a view to transfer and
apply the new knowledge acquired. Knowledge-intensive business services
mean that the company must be able to continuously learn and adopt a
culture that allows it to adequately anticipate market changes. If achieved,
an innovative culture is accomplished, that encourages the development
of new knowledge and skills.

Theoretical Motivation

Theory of Organization

Organizations are based on the core principles of knowledge dissemi-
nation, opportunity creation, and resource management. The peripheral
principles of organizations tend to complement the core principles by
reducing complexity, implementing a defined structure to organizations
processes, and motivating stakeholders in order to assure customer satis-
faction. The theory of organization tends to improve the success factors
for knowledge-intensive organizations and implements risk manage-
ment strategies to prevent any unforeseen issues (Feinberg, 2016). The
relationship between the threats and opportunities perceived by the
stakeholders acts as the foundation of the theory of organization. The
diverse and complex nature of organizations challenges the core attributes
surrounding the theory of organization due to resource limitations, crip-
pled strategic outlook, myopic knowledge of consumer-market dynamics,
and continuous diversity in consumer behavior (Starbuck, 2003).

Theory of organization discusses that organizations are open systems
that coexist with leadership structure, employee engagement, and stake-
holder management. Such an approach is based on the belief that there
are many different ways to reach a goal, and it depends on the objectives
of the organization to determine the critical path to do so. Knowledge-
intensive firms tend to identify the most efficient path for attaining their
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objectives. These firms tend to use all available resources including the
willingness of the customers and potential consumers in codesigning
innovative products and services. Contingency theory discusses the imple-
mentation of an effective organizational structure in order to cater to the
environmental needs (stakeholders, consumers, and market). Differentia-
tion and integration are the two major attributes of contingency theory
discussed by Lawrence and Lorsch (1967), which help the firm offer inno-
vative products and services and seclude it from its competitors. Such
differentiation offers an exclusive set of possibilities to enhance first-mover
advantage in emerging economies. It also presents firms’ undifferentiated
opportunities to integrate the innovativeness with go-to-market strate-
gies in order to offer customized products to cater to latent and incipient
consumer needs.

Schumpeter’s Theory of Economic Development

In current times, the role of innovation is necessary for business economic
growth and development. However, the classical economic theory repre-
sented by the Keynesian postulates (Keynes, 1938), considered that the
increase in productivity is related exclusively to the productive factors that
arise from the labor force. This approach explains that economic devel-
opment takes place only by physical capital and that there is no other
differentiating element that better explains the economic development of
institutions. However, different empirical studies observed that the phys-
ical capital and its productive factors were not enough to explain the
progress of organizations, and that an additional, external element named
“technical progress” supplemented the explanation for economic growth.
This new paradigm assumes that most of the economic growth is due to
a residual factor that explains to a greater extent (approximately in two-
thirds) the differential growth of organizations (Solow, 1957). Hence,
technological progress today is closely linked to innovation.

According to Olaya (2008), this new approach represented the begin-
ning of the emergence of innovation economy and provided empirical
evidence that economic development and business competitiveness were
closely related to technological innovation. This new line of thought was
a turning point for the emergence of contemporary economic thought
that now includes research, development, and innovation as an economic
process and not just a technological one. This is one of the main
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assumptions of Schumpeter’s thought (Schumpeter, 1961) and estab-
lishes that innovative organizations recognize the current environmental
conditions and generate disruptive elements based on these conditions,
which allow them to develop products or services. These new postulates
in the current economic model revealed a different way of understanding
economic development, which follows three key elements: exogenous
factors, workforce, and innovation. According to Schumpeter (1961), the
third element (innovation) fosters extraordinary and long-term economic
growth causing an initial imbalance in the market due to the modification
of obsolete business models.

At the same time, the postulates of the Schumpeterian economic model
assume that the structure of the company determines its business strategy,
hence defining its role in the innovative process. It suggests that the
knowledge, skills, and experience of the company are formed precisely
from its routines and rules of behavior; that on many occasions, these
would not be ready or would be insufficient to start the process of devel-
opment and innovation. The knowledge and professional advice offered
by external companies for the development of an innovative culture, and
products, and services are the most important contribution of knowledge-
intensive businesses. The Schumpeterian economic model highlights the
role of an entrepreneur as an entity that is capable of adopting different
levels of risk for the benefit of the company in addition to performing
common management tasks. This implies that the profile of said entity
must consider the following functional abilities typical of an entrepreneur;
according to Emami (2017):

1. Appreciate the possibilities of innovation.
2. Overcome the socio-psychological barriers against the introduction

of new things.
3. Direct the means of production into new channels.
4. Persuade the banker to provide him with necessary finance for

innovations.
5. Induce other producers in his branch of activity for taking risks.
6. Create an environment conducive to the satisfaction of wants as the

normal motive.
7. Provide leadership.
8. Take a high degree of risk in the economic world.
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Consequently, the entrepreneur must also possess sufficient technical and
financial knowledge that allows the correct allocation of resources for
different undertakings. Adding to the understanding of the capacities
that a company must develop to start the innovation process, Metcalfe
(1994) indicates that these depend mainly on the routines established
to understand the market surrounding them and anticipate changes.
Consequently, the innovation process not only depends on technological
development, but also on internal learning processes and the cooperation
of external specialist agents to increase the probability of innovating. In
summary, Schumpeterian postulates suggest that innovative knowledge
is not a public good and is not innate to business growth. This means
that innovation requires prior and specific knowledge with a cumulative
and sequential nature that is not specific to each company and is located
in other sectors or scientific disciplines that must interact to achieve the
expected development. Under this argument, the knowledge-generating
processes that yield innovation depend on the empirical knowledge
possessed by external agents who can advise and guarantee the company a
more relevant economic thought than a better positioning in the market.

Conceptual Model

A major challenge in the knowledge-intensive organization is to build
a learning pool to assure the effectiveness of the cognitive learning
process of the employees through observations and behavioral modeling.
Hence, the pool of collective knowledge motivates the learners to cocreate
through extensive knowledge sharing (Horsburgh & Ippolito, 2018)
leading to the retention of knowledge and enhancement of collective
intelligence (P1). Knowledge-intensive organizations prefer to develop
strategic alliances to gain access to new markets or accelerate the growth
rate in the existing market. Such strategy aligns the organizational goals
and objectives with the market needs leading to efficient sharing of
resources and knowledge skills (Varadarajan & Cunningham, 1995). Most
knowledge-intensive organizations develop effective business alliances in
order to encourage coevolution by combining and connecting localized
expertise to achieve pre-determined goals through strategic focus (P2).
These alliances promote long-term relationships rather than short-term
transactional relationships to gain market competitiveness (Badaracco,
1991). Figure 9.1 represents a conceptual model, which explains the core
dimensions, variables, and respective propositions of the study.
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Fig. 9.1 Strategic growth perspectives in Knowledge-intensive firms (Source
Authors)

Knowledge-intensive firms prefer crowdsourcing to encourage co-
creation and codesigning strategies through enhanced organizational
skills (P3). Organizations that implement crowdsourcing initiatives drive
open innovation to source new ideas and provide contemporary solu-
tions for existing product or service-related issues. One of the reasons
for knowledge-intensive firms to adopt crowdsourcing initiatives is to
reduce costs and obtain easy access to experts and specialized skills
(Ikediego et al., 2018). Apart from implementing crowdsourcing initia-
tives, knowledge-intensive firms also tend to engage employees and imple-
ment transformational leadership structures to support organizational
evolution through technology-led decisions (P4). These firms provide
challenging, yet attainable, goals for employees and stakeholders by imple-
menting a transformation-leadership style and encouraging employees and
stakeholders to have a broader outlook (outside of self-interest) in order
to achieve collective organizational goals. The induction of these holistic
goals provides inspirational motivation for employees and drives cogni-
tive reasoning in attaining the collective organizational goals (Lai et al.,
2020).

Knowledge-intensive firms take advantage of user-generated content,
value perceived by the consumers, and the social concept of the brand in
order to determine brand personality (P5). User-generated contents have
an informative effect on consumers, which leads to a persuasive effect
on consumers driving them to buy the products and services offered by
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these firms. The persuasive and informative effects are explained in the
information processing theory (Riley et al., 1954), where the information
generated by the users acts as a primary driver for finalizing the process
of purchase (Colicev et al., 2019). Nonetheless, knowledge-intensive
businesses tend to commercialize innovations through co-creation and
dissemination of knowledge (P6). Knowledge dissemination is a part of
the knowledge-translation process, which consists of the creation and
exchange of evidence-based involvement of stakeholders, consumers, and
members of the co-creation community. The dissemination of knowledge
advocates systematic dispersion of expertise and information to cocreate
innovative products and services in emerging markets (Lafrenière et al.,
2013).

In addition to the above discussion, effective management of human
capital and financial planning in knowledge-intensive firms drive inno-
vation and enhance market competitiveness (P7). These firms acquire
knowledge and apply it to promote incremental and process innova-
tion to support the pre-determined goals and objectives for attaining
organizational growth. Implementation of revenue-based remuneration
for successful innovations acts as intrinsic motivation for employees and
enhances the social concept of the brands promoted by the knowledge-
intensive firms (Haneda & Ito, 2018).

General Discussion

The importance of co-creation and coevolution in any organization is
to enhance the resource management process. Knowledge-intensive firms
make use of the existing knowledge base of employees and stakeholders to
offer innovative solutions with a degree of customization. These solutions
rely on in-depth analysis, tacit consumer-market dynamics, and estab-
lished competitive advantage. The study validates that social learning and
cognitive dynamics play a crucial role in codesigning innovative products
through crowdsourcing and knowledge-based skill development oppor-
tunities. The knowledge-management process employed by these firms
helps in maximizing the reach of innovative solutions and replenishes
the information repositories leading to enhanced competitive advantage.
The core perspective of this study is the linkage between knowledge
foundation and go-to-market approach of innovative firms in emerging
markets. Also, the impact of this linkage in the post-pandemic era needs to
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be measured continuously, as the knowledge-intensive firms have imple-
mented intrinsic and extrinsic learning tools in order to benefit from the
knowledge networks. This study also aimed at developing a conceptual
framework to highlight the interplay of knowledge resources, innovation,
new ventures, and commercialization of innovative products and services
in order to improve market share in the post-pandemic recovery process
within emerging markets.

Learning plays a fundamental role in any organization (Chou &
Ramser, 2019). The social and economic impacts caused by the current
health crisis require organizations to develop disruptive skills and knowl-
edge. Such attributes allow these organizations to face new perspectives
to resist supply- and demand-shock due to the new consumption- and
investment decisions caused by social distancing posing an impact on
supply chains. This has forced companies to enhance their commercial
networks and internal capacities which, according to Håkon (2020),
depend on individual, organizational and interorganizational interactions.
The latter is affected to a great extent by the uncertainty that the
pandemic brings, and also by the scarcity of the knowledge necessary
to deal with the current scenario. However, from an optimistic point-
of-view, the pandemic offers a valuable opportunity for companies to
adapt and recognize that it is possible to build new ventures and optimize
financial resources through an adequate knowledge-management process.
This process helps knowledge-intensive businesses orient new ventures
toward the development of new sources of innovation and economic
development.

Therefore, the role played by knowledge-intensive businesses today is
very important. To overcome the pandemic at all its levels, a holistic and
resilient vision that attends to current economic and market trends but,
at the same time, cares about public health and new activities, must be
considered. The health crisis has shown that knowledge-intensive busi-
nesses must respond to demand that meets the different dimensions of
knowledge. Knowledge-intensive firms must provide services oriented
toward the new consumption patterns caused by the pandemic and
rely on the new sustainable practices and government. Such services of
knowledge-intensive businesses could meet the demands originating from
the interactive and collaborative activities of the current social context.
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Managerial Implications

The disturbance in the economic activity due to the COVID-19 global
pandemic has manifold implications. Knowledge-intensive organizations
have had limited face-to-face interaction with the consumers leading to
lack of direct feedback, evaluation of innovative solutions, and identifica-
tion of problems. These organizations base their value proposition on the
identification of problems, development of solutions, and dissemination
of knowledge in order to gain consumer trust and build loyalty. Managers
need to develop digital interactive platforms to diminish the negative
effect of social distancing and other mobility restrictions implemented
to contain the effect of the COVID-19 pandemic. Also, managers could
benefit from developing more innovative solutions to accomplish the
implementation of digital platform-based strategies toward market pene-
tration, marketing, gaining consumer trust, and co-creation. Knowledge-
intensive organizations can also support their communication strate-
gies through interactive platform-based consultancy solutions to help
consumers transition from traditional means of acquiring innovative prod-
ucts to digital platform-based marketplace. Nonetheless, managers need
to facilitate work processes based on social distancing norms, maintaining
hygienic facilities, and trained personnel to assure the pandemic-related
resilience business plans.

Conclusion and Future Research Perspectives

Continuous innovation and process improvements have led to a sustain-
able outgrowth of knowledge-intensive firms in emerging markets. As
any other emerging enterprise, these firms have limited resources, which
make it difficult to promote innovative products and services with the
same intensity, frequency, and reach as of the well-established enter-
prises. Knowledge-intensive firms depend on stakeholder involvement,
crowdfunding strategies, and inclusive management style to implement
critical market-oriented strategies in order to improve organizational
performance. Such strategies tend to facilitate the firm’s performance
in reference to organizational complexities, consumer needs, resource
management, economic recovery strategies, and marketability of innova-
tive products and services. The philosophies of coevolution, co-designing,
and co-creation involve consumers and stakeholders to identify consumer
needs, enhance resource allocations, and improve the administrative
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and operational bi-directional dynamics. The information repositories
are designed to reduce the learning curve of stakeholders and create a
sustainable customer-market approach.

This study outlines a conceptual framework considering the inter-
play between the core and latent variables of knowledge-intensive firms,
consumer participation through crowdsourcing and crowdfunding oppor-
tunities, and commercialization of innovation in emerging markets. It
also discusses the impact of these strategies on the process of post-
pandemic economic recovery from the point-of-view of improved market
offering and customer involvement in the firm’s process of innovation
and commercialization. This study has reviewed some of the main issues
faced by knowledge-intensive businesses services caused by the pandemic,
where these will depend on different consumer segments and niches.
Both segments represent the opportunities for new services and contem-
porary ways of working that will depend on the specialized knowledge
arising as a necessity of the pandemic intended to reduce the impact
of economic rebound on emerging markets. Hence, future research
perspectives regarding the interrelation between leadership styles and
customer-centric approach aimed at improving the firm’s performance
and revenue may be considered.
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CHAPTER 10

Communicating with Stakeholders
via Twitter: From CSR to COVID-19

Jorge Arturo León y Vélez Avelar

Introduction

For nearly seven decades, thousands of studies have been related to
Corporate Social Responsibility (CSR) with several different approaches
that are not necessarily aligned one to another. However, there is no
clear definition of CSR, but various studies organize its history, devel-
opment, and definitions (Deggan & Soltys, 2007; Gray, 2002; Mathews,
1997). CSR is a topic that is increasingly gaining space in academics but
also in businesses attendance, particularly in emerging economies such as
Mexico. In the last years, many companies have recognized the impor-
tance of generating more benefits than just profits for stockholders, such
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as contributing to society, placing these companies as socially responsible,
and perceived as such by all stakeholders.

Companies’ communication of their actions is critical and relevant
labor. It becomes the way organizations can contact their different stake-
holders to increase their efforts and be recognized as a generator of social
value for society and customers. It is also essential to consider that the
world has been subjected to a new technological revolution, starting with
the internet and followed by the entry of social networks, which have
generated a sharp increase in the adoption, communication, and research
of CSR (Brown & Dacin, 1997; Kaplan & Haenlein, 2010; Tench &
Jones, 2015; Welford, 2005).

Considering that, this research tries to find if companies are generating
communication about social responsibility using digital media—specifi-
cally on Twitter—in an emerging economy, such as Mexico. The above
is relevant because most of the studies that exist today have been carried
out in developed countries (Maignan, 2001; Sen & Bhattacharya, 2001;
Stanaland et al., 2011), so we need to explore whether those findings,
variables, and their relationships are similar and can be generalized to
other countries that continue in development, such as Mexico. Likewise,
considering that social networks are a relatively new topic, there are still
few practically implemented studies on this subject.

There are not many studies in terms of CSR communication and prac-
tically nothing in a quantitative perspective. Another essential variable to
consider is that during 2020 the world was affected economically, socially,
operationally, and health-wise by the Sars-Cov-2 virus (COVID-19) that
generated a completely different way to do things worldwide. COVID-
19 affected practically every country in the world, which generated many
changes specifically in companies’ behavior, relationships, and the impor-
tance of communicating their efforts and the content of those messages
on social networks, considering those are great tools to communicate to
stakeholders are carry out the message. Therefore, studying CSR commu-
nication in a developing country such as Mexico is a relevant topic in a
specific moment such as 2020 regarding COVID-19, considering that
these developing countries represent the fastest-growing economies and
are the countries where there is a greater possibility of substantial changes
in the future arising from globalization and potential investments and the
challenge these countries have to the sustainable development agenda.

This chapter has three parts: the first part is a general study on the
current literature regarding the topics of our research; then, in the second
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part, the methodology will be presented, and finally, the third includes
the study carried out with a sample of 600 companies and the selection
of tweets of 35 companies recognized as socially responsible in Mexico.
The actual study includes an analysis of topics, content, and messages
these companies shared during 2019 and 2020 while also comparing to
analyze a difference during the COVID-19 time.

Literature Review

Corporate Social Responsibility

Corporate Social Responsibility (CSR) has shifted from an irrelevant idea
to one of the most accepted concepts in the academic and business
world in the past 20 years (Lee, 2008). However, different ideas and
elements on the definition and analysis of CSR are generally aligned
with the consideration of including additional objectives far more than
just financial considerations in the company’s KPIs. Some of CSR’s main
perspectives include:

• “It is businessmen’s decisions and actions taken for reasons at least
partially beyond the firm’s direct economic and technical interest”
(Davis, 1960)

• “It encompasses the economic, legal, ethical, and discretionary
expectations that society has of organizations at a given point in
time” (Carroll, 1999)

• “It is concerned with how an organization exceeds the minimum
obligations to stakeholders specified through regulation and corpo-
rate governance” (Johnson & Scholes, 2002)

• “It is a commitment to improve community well-being through
discretionary business practices and contributions of corporate
resources” (Kotler & Lee, 2005).

Considering previous research (Dahlsrud, 2008), five dimensions of CSR
activities could be defined: environmental, social, economic, stakeholder,
and voluntariness. Similarly, Kim et al. (2014) proposed six categories
of CSR, such as environmental stewardship, philanthropic contribution,
educational commitments, community/employee involvement, public
health commitments, and sponsorship of cultural/sports activities.
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Communicating to Stakeholders

Reporting CSR, as other activities in the organization, has several advan-
tages such as the improvement of the relationships with stakeholders,
consumer satisfaction, brand loyalty, enhanced reputation, increase in
collaborators’ motivation and productivity, and a significant decrease
in costs (Bhattacharya et al., 2011; European Commission, 2001).
According to previous research, there is a relationship between the
communication of social responsibility and stakeholders’ perception with
complex multiple correlations of different factors. A ’4Is’ framework has
been developed to simplify the relationship (Crane & Glozer, 2016); this
model is based on two variables—paradigm and audience—reduced to
two discrete options that simplify and clarify the communication model.

The model (Crane & Glozer, 2016) determines that communication
could have a functionalist essence, meaning the one that reflects reality
in the best possible way, or it could try to build reality through the
communication generated, which it has called constitutive. Examples of
the functionalist essence are any information or news about a fact or
action of the organization; on the other hand, the constitutive essence
could be a campaign that generates a specific feeling or behavior in the
consumer. On the other axis, this model recognizes that communica-
tion could be designed for internal stakeholders (internal newsletters or
company-specific communications) or to external stakeholders (annual
reports, web pages, and social networks); with this, a model is developed
consisting of four quadrants bearing the following names:

– Interpretation: Internal Stakeholder/Constitutive
– Image: External Stakeholder/Constitutive
– Integration: Internal Stakeholder/Functionalist
– Identity: External Stakeholder/Functionalist

Remarkably, this study will analyze identity, which, according to the
model proposed by Crane and Glozer (2016), is the reflection of reality—
what the company wants to project—aimed to the external stakeholder,
for which the use of social networks is a way of achieving engagement. It
is also recognized that CSR communication can become a strong compet-
itive advantage if it is aligned with its strategy (Saeidi et al., 2015);
however, it is also important to segment the selection of the best channels
to communicate.



10 COMMUNICATING WITH STAKEHOLDERS … 185

Communication could be done in various ways such as products wrap-
pers, information on company promotion, in traditional media, official
reports, websites, and recently the inclusion of social networks such as
Facebook and Twitter (Colleoni, 2013). Social media has become one
of the most important communication channels in recent years, mainly
because it allows a company to maintain close relationships with its
stakeholders (Unerman & Bennett, 2004). Additionally, social media is
multidirectional, meaning users can easily create, share, and even alter
information (Friedman, 2006), and on social media, all content is easily
accessible to anyone (Lee et al., 2013). Also, in recent years, corporations
add social media as a tool to disclosure information. This phenomenon
has caused stakeholders to go from being a passive element in commu-
nication that just receive information, as in traditional media, to active
authorities that can combine what they want and feel, whenever they wish
and by numerous channels taking more power in this communication
process (Kent & Taylor, 2016).

CSR on Social Media

New technology and platforms, like social media, offer companies
different possibilities to manage CSR communication, specifically as a tool
to generate dialog with their stakeholders. In terms of new technology,
digital cellphones generate a new generation that allows the creation
and exchange of content generated by users and social interaction and
communication. These networks have advantages worldwide popularity,
low cost, and instantaneous communication (Crane & Glozer, 2016).

Social media, per se, does not make people social, but it can influ-
ence all the related actors of the company because it allows firms and
stakeholders to share their ideas, opinions, experiences, likes, and dislikes
instantly and globally at the comfort of their devices (Kent & Taylor,
2016). On Social Networks, everyone has a voice that can be translated
into data; social media is inherently based on interactivity and is an attrac-
tive tool for organizations to develop dialogical communication (Oboler
et al., 2012).

Studies about CSR communication and social media are not so
common; the basis of this study is related to the analysis of social media
platforms (Gómez & Borges-Tavárez, 2017) that analyze the frequency,
content, and feedback of CSR messages on social media by top compa-
nies. However, this study must be adjusted to the reality of COVID-19
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and the Mexican context. Another study (Lee et al., 2013) explains the
importance of using social media for CSR, and a third one (López-
Fernández & Rajagopal, 2015) explores how organizations can build
the credibility of their CSR communication on social media and, as a
result, found that promoting CSR activities generate greater credibility.
Furthermore, other studies examined how a company’s engagement in
CSR influences word of mouth about the company (Vo et al., 2019).
This chapter focuses on content analysis as a research method to explore
companies’ usage forms, ways, and ongoing conversations among the
brand and its consumers. However, it is also crucial for public rela-
tions professionals to understand how consumers assess and react to an
organization’s messages disseminated through social media.

Twitter is a social network that allows users to publish what they are
thinking at the exact moment they are thinking it. The information posted
on Twitter, known as tweets, may contain photos, videos, or text. Each
tweet can be reposted, which means that the number of users that can
potentially see a tweet is massive; so, it should come to no surprise that
millions of tweets are shared in real-time every day, considering that it is
clear why many organizations use that tool to facilitate dialog between
stakeholders and organizations (Gómez & Borges-Tavárez, 2017). This
platform is not exempt from risks, such as the participation of activists
opposed to the company, the distortion of the actions carried out in terms
of social responsibility, or the consumer perceiving the communication
as mere advertising without recognizing the social effort made (Chae &
Park, 2018). Those risks could be reduced by eliminating any commu-
nication gap and engaging the audience in the conversation (Colleoni,
2013). Considering all the information, Twitter will be the medium of
this study, considering it has become one of the preferred platforms to
communicate CSR-related messages.

CSR in Mexico

As previously defined, there is much research regarding CSR in developed
countries; however, a critical approach is to know if existing models are
valid for emerging economies such as Mexico. For this research, we will
use one of the most used models in emerging country research: the model
of Carroll’s Pyramid (Carroll, 1999; European Commission, 2001). In
a simile to Maslow’s model for human behavior, this model proposes
that a company must first cover its economic needs, then the legal ones,
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followed by ethics respectively, to finely cover philanthropic and social
ones. The four levels are linked to corporative social responsibility at
different levels of engagement. However, some theories support that, in
developing communities, philanthropy ranks second in the pyramid, as
emerging countries require much more social collaboration, leaving legal
and finally ethical ones in a third and fourth bracket (Visser, 2010); so,
the model to follow would be:

• Economic responsibilities: Generating profits, creating well-paid
jobs, and paying the corresponding taxes

• Philanthropic Responsibilities: Support social projects either inter-
nally or for communities

• Legal responsibilities: Ensuring a good relationship with the govern-
ment

• Ethical responsibilities: Adopt codes of ethical governance aligned to
global policies in this area

In Mexico, the most outstanding effort to certify the involvement of
a company in CSR is made by the Mexican Center for Philanthropy
(CEMEFI). CEMEFI is a civil association founded in 1988 that makes
various efforts in the field of social responsibility and that in almost two
decades has worked to generate a badge for socially responsible compa-
nies—distinctive ESR. Based on the reports delivered by companies, this
badge is primarily aligned with the vision of the four pillars discussed. This
model is based on 7-dimensional compliance steps, which are as follows
(Cajiga, 2013):

1. Values, Transparency, and Governance: Linked to corporative issues,
anti-corruption, competition, internal decision-making processes,
promotion of social responsibility in its value chain, respect for
intellectual property, among others.

2. Work practices in the company: well-paid jobs, equal opportunities,
working conditions, life balance, human rights, among others.

3. Community development: Linked to the participation of the
company in the community, job creation, the use of technology
in product development and innovation, as well as investment in
education and culture.
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4. Environmental care: Aligned to the concept of sustainability, this
fourth element seeks to analyze whether companies are collaborating
to comply with global policies in this area, such as seeking to mini-
mize effects on climate change, issues related to reforestation, care
of natural areas, and education on environmental issues.

5. Human rights: This concept refers to the compliance and respect for
employees, suppliers, and consumers’ civil and political rights.

6. Suppliers: Ensure that adequate selection and evaluation of suppliers
are available to comply with minimum elements of social responsi-
bility.

7. Customers: Topics related to responsible consumption, health
protection, but also to issues of customer service and form of conflict
resolution, as well as the protection of personal data, are included in
this variable.

This study will find the Carroll and the CEMEFI axis with the most used
words in tweets during the pre-COVID-19 and the COVID-19 period.

Stakeholder Theory

One of the most widely used theories for the subject, developed by
Freeman (1984), has been disseminated in hundreds of papers. It empha-
sizes that companies have more responsibilities than just generate profits
for their shareholders, such as the continuity of the business and the
satisfaction of customers, suppliers, and society (Crane & Glozer, 2016).
According to this theory, communicating social responsibility is relevant
because it is the way to inform various stakeholders of fulfilling the
goals set. Also, research about two-way communication, like the one
generated on social networks, generates greater involvement of stake-
holders, allowing them to build communication and not only be receivers
(Bhattacharya et al., 2011) as well as how communication strategies
allow not only to inform but also to involve stakeholders in CSR actions.

Communication Theory

From a communication perspective, we could try to analyze the commu-
nication of CSR considering that communication theory analyzes the
perspective to understand the forms and mechanisms that have been
followed to generate adequate communication for the subject (March,
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2007). For those authors, the generally accepted model is linked to the
process of generating information (Go & Bortree, 2017). The current
century has been specially analyzed from a cybernetic perspective, trying
to recognize how organizations transmit messages, how those are dissem-
inated by the media used, and how they are received by the audience
(Pomering & Johnson, 2009).

Methodology

The study is descriptive and empirical based on companies with the ESR
distinction that communicate with stakeholders via Twitter. Tweets from
various companies were analyzed using content analysis methodology to
find the elements of CSR most used in the communication of compa-
nies through such platform. Content analysis is recognized as a helpful
tool for conducting research related to social networks; it is a system-
atic approach to extract meaningful information from text documents
of any kind (Liao et al., 2017). This technique is growing in popularity
among social networks’ studies and could be used by humans reading the
text and/or using computers to generate information about the corpora
(Aureli, 2017). Computers are a valuable tool in quantitative text analysis
(QTA) for communication and information flow through social media
platforms considering that data increases in volume; QTA uses algorithms,
often borrowed from computer science and statistics, to generate data
analysis (Chew & Eysenbach, 2010).

The purpose of this study was to analyze the behavior of companies’
CSR communication on Twitter. A sample of 600 companies, recognized
with the badge of Socially Responsible Company (ESR) by the CEMEFI
in 2020, has been used to perform this study. Of those companies, a
manual search was carried out for Twitter accounts, looking at both the
companies’ web pages and direct inquiries on Twitter to find the offi-
cial accounts. Results show that 467 of the 600 companies had an active
Twitter account. That means that practically 80% of the companies with
the socially responsible badge have Twitter. Then, the sample was reduced
to 35 companies to generate the corpora of the study as the criteria
defined to select companies also included those with accounts with more
than 500 tweets in the 2019–2020 period, so it could be enough data to
analyze it. The sample included small, medium, and large companies (See
the complete list of companies in Table 10.1), from various sectors: Raw
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Table 10.1 Complete list of companies analyzed by size, sector, and Tweets

Company Twitter Sector Size Number of tweets

Coca-Cola
FEMSA

SomosCocaCola Food/Beverage Large 2526

Grupo Modelo GrupoModelo_MX Food/Beverage Large 2148
Aguakan DHCAGUAKAN Services Medium 2041
Holcim
Mexico

Holcim_Mx Raw material Large 1953

L’Oréal
Mexico

Lorealmexico Care Large 1734

Africam Safari AfricamSafari Entertainment Medium 1726
Naturgy Naturgy Raw material Large 1643
Adecco AdeccoMexico Services Large 1634
Iberdrola
México

Iberdrolamex Raw material Large 1625

Pepsico
Internacional

PepsiCoMex Food/Beverage Large 1437

FEMSA
Servicios

FEMSA Food/Beverage Large 1436

Grupo Bimbo Grupo_Bimbo Food/Beverage Large 1217
Banco Azteca BancoAzteca Finance Large 1193
Avon
Cosmetics

AvonMexico Care Large 1158

Agnico Eagle
México

Agnicoeagle Raw material Medium 1143

Bepensa BepensaCorp Food/Beverage Large 1138
Toks ToksMx Food/Beverage Medium 1118
Wal-Mart de
México y
Centroamérica

WalmartMXyCAM Services Large 1043

A.N.A.
Compañía de
Seguros

ANASeguros Finance Medium 1024

Citibanamex Citibanamex Finance Large 938
BanBajío BanBajioMX Finance Large 898
PETSTAR Petstarmx Services Medium 891
General
Motors de
México

GeneralMotorsMx Automobile Large 864

Credito Real CreditoRealMx Finance Medium 792

(continued)
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Table 10.1 (continued)

Company Twitter Sector Size Number of tweets

Corporativo
UNNE

CorporativoUNNE Transportation Large 694

Pullman de
Morelos

PullmanDeMorOf Transportation Medium 589

Bio PAPPEL BioPappel Raw material Medium 585
Grupo AlEn GrupoAlEn Raw material Large 563
Braskem Idesa BraskemIdesa Raw material Large 558
Grupo
Dolphin
Discovery

dolphindiscESP Entertainment Medium 549

Nuvoil Nuvoil Raw material Large 518
3M 3MLatinoAmerica Raw material Large 515
ArcelorMittal
México

ArcelorMittalMX Raw material Large 513

Morphoplast Morphoplast Raw material Medium 503
Grupo CICE grupo_cice Transportation Large 501

material, food and beverage, finance, services, transportation, personal
care and recreation, and entertainment.

In 2019, a health pandemic caused by COVID-19 erupted world-
wide. As has been analyzed, all health crises generate changes in social
behavior (Chew & Eysenbach, 2010), notably this pandemic generated a
total change in the action of society at the global level. Mexico was one of
the most affected countries; with data from April 2021, it was the third
country with the most deaths globally and the fifteenth in the number
of reported contagions (Statista, 2020). On March 23rd, the pandemic’s
beginning was declared in Mexico which caused practically all businesses
to turn to a virtual format, except for the essential ones. Considering
that, throughout the study, the focus was also to determine if there were
noticeable changes in behavior of social networks’ management derived
from the COVID-19 pandemic, two sets of data and information were
defined. The first set (called PreCOVID) includes the period from April
2019 to March 2020, and the second (called COVID) includes the year
related to the pandemic, that is, from April 2020 to March 2021.

The natural process to conduct the present study is by computer,
generating a code in a programming language, in this case R, with a
developed package such as quanteada. With R, a code was programmed
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to cleanse the database and eliminate common words such as adjec-
tives, nouns, or pronouns, and then transform the data into a descriptive
statistical analysis that could generate word frequency, word cloud, word
association analysis, and other advanced content analysis; then, data was
analyzed using descriptive statistic (Benoit et al., 2018). In the process of
cleansing the data, the number of tweets was reduced from 39,408 tweets
to around 24,000.

Findings and Discussion

Question 1: Is Twitter a social network for business communication?
Question 2: Are there any increases in the use of Twitter for business
communications related to COVID-19?

According to Statista (2021), there are 81 million social media users in
Mexico; 97% of those have Facebook and 57% Twitter, which means
almost 1.5 times Facebook’s penetration on Twitter in terms of users.
However, according to the same study, Facebook is used 65% for conver-
sations between friends, while Twitter is used 84% for information and
connection with sources of information (Statista, 2021). With this frame-
work as a reference, a first approach is whether companies use Twitter for
communication purposes or just a mailbox to send and simulate receiving
communication.

This first question can be answered by analyzing companies’ accounts
to find a tool where companies generate new messages (organic tweets)
or only respond to questions from their stakeholders (replies to tweets).
The second question tries to understand if an incremental behavior exists
in the use of Twitter during the pandemic, as had already occurred, for
example, in the COVID period (Chew & Eysenbach, 2010). To answer
these questions, an analysis of messages originating from Twitter accounts
has been carried out. Results, presented in Table 10.2, show that more
than 50% of the messages in the two periods are organic; therefore, it
can be concluded that the greater use of the tool is linked to the genera-
tion of communication by the company, followed by the interaction with
stakeholders replying to the tweets when it is quoted. For the second
question, it can also be observed in Table 10.2 that there is an increase of
46% in the total number of interactions during the COVID period, which
is much bigger than the 24% of the two previous years (Statista, 2021),
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Table 10.2 Source of tweets

COVID PreCOVID Increase

Organic 8116 57.18% 5765 59.69% 2351 40.78%
Retweets 1121 7.90% 1041 10.78% 80 7.68%
Replies 4956 34.92% 2852 29.53% 2104 73.77%
Total 14,193 9658 4535 46.96%

that allows affirming that there is an increase higher than usual during
the year of the pandemic, without this implying a significant change in
content generation proportions.

Question 3: What are companies talking about on Twitter regarding
Social Responsibility during the COVID-19 pandemic?

As discussed previously in this document, communication, particularly
CSR communication, is the way for companies to inform their stake-
holders about their actions and what they want to know about them. A
quantitative text analysis of the organic tweets of each sample was carried
out. Results show the 100 most used words in each of the two samples,
and those have been manually classified into nine categories: The first
seven categories considering the elements presented on the ESR distinc-
tive, an eighth category related to COVID, and a ninth related to general
topics.

The result of this analysis is shown in Table 10.3 and indicates that the
tweets are mainly related to a general vision of social responsibility and
specifically with environmental and values axes, and these have no such
relevant changes during COVID time. It’s essential to consider the 830
occurrences of words related to COVID with cero in pre-COVID time,
which allows us to affirm that COVID was a critical topic company were
talking about during the pandemic.

Question 4: Which messages are best received by stakeholders? (Likes
and retweets).

A similar analysis to the previous one was carried out with likes and
retweets, trying to understand stakeholders’ reactions to the messages
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Table 10.3 Classification of tweet words according to ESR badge

Classification COVID Pre-COVID Words like

Values, Transparency, and
Governance

1225 931 Mexico, thanks, country

Work practices in the
company

1013 723 Business, women, labor force

Community Development 583 612 Development, community,
innovation, technology

Environmental Care 1776 1019 Water, world, environment,
energy, planet

Human Rights 1256 464 Person, life, health, family,
home

Suppliers 198 134 Collaborators
Customers 197 141 Customers, responsible

consumption
COVID-19 830 0 COVID-19, pandemic,

contingence
General 2503 1426 Commitment, program,

actions, service, social, help,
future, ESR, sustainability

primarily. To do so, the 500 most liked and retweeted messages were
selected, and the same text analysis process was carried out with them.
The results were classified based on the original message, whether it
generated a positive or negative reaction in stakeholders. In this analysis,
shown in Table 10.4, the following conclusions can be drawn: The main
observation that can be noted is that tweets related to COVID were the
ones that focused the primary attention of the stakeholders, representing
36% of the likes and 39% of the retweets, which is doubly significant
considering that only 9% of the messages were related to this topic. These
could show that COVID was the most impacting topic during 2020
for stakeholders. The gap obtained by COVID primarily resulted from
the proportional decrease in likes and retweets related to “Values, trans-
parency, and governance.” Although they maintain very similar numbers
in quantities, we know from the previous analysis that there was a signif-
icant increase in tweets, and this variable remains without movement.
Another finding is a non-proportional interest in “Work practices in the
company;” although 11% of the messages are related to this topic, only
5% of the likes and retweets are linked to this same variable.
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Table 10.4 Likes and retweet analysis

Likes Retweet

Classification COVID Pre
COVID

COVID Pre
COVID

Words like

Values, Transparency,
Governance

154 152 160 164 Mexico, thanks,
country, formexico

Work practices in the
company

40 35 50 41 Business, women,
inclusion

Community
development

30 48 56 59 Development,
community,
technology

Environmental Care 149 87 181 81 Energyformexico,
water, world,
environment,
energy, planet

Human Rights 107 64 157 45 Person, life, health,
family, home

Suppliers 22 26 26 27 Collaborators
Customers 40 10 34 16 Customers,

responsible
consumption

COVID-19 398 10 599 10 COVID-19,
pandemic,
contingence, masks,
respirators, n95,
medical care

General 153 81 272 58 Commitment,
program, actions,
service, social, help,
future, ESR,
sustainability

Conclusions

In an exploratory way, the present study sought to understand the current
situation of CSR communication of companies recognized as socially
responsible (ESR), specifically in the framework of the COVID-19 crisis.
In general, the chapter concludes that, during the COVID-19 period,
there was an increase of practically 50% in the number of tweets generated
by companies and that more than half of those were organic. That shows
that companies, particularly in the COVID year, found a tool on Twitter
to share information to their stakeholders. Likewise, it can be observed
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that according to the evaluation criteria, such as the ESR, environ-
ment related topics generated the most communication from companies.
Specifically, words like water, world, environment, energy, and planet were
the ones that appeared more often in the companies’ organic tweets.
The COVID-19 topic also caused the most reactions during the year,
with the highest number of retweets and likes. It also was the topic with
the highest proportion of company tweets and stakeholder reactions to
them. Therefore, evidence shows that COVID-19 is a relevant issue for
stakeholders who seek to know the companies’ actions on this matter.

Companies’ communication with their different stakeholders has
always been a fundamental element; however, as presented in this docu-
ment, virtuality has opened a space for interaction between the various
actors and the company that results in more and more digital media being
used to communicate actions carried out by the company.

As the study shows, communication has increased due to the pandemic,
especially in actions related to COVID-19, which became one of the most
communicated elements by companies and generated the most engage-
ment in stakeholders measured in likes and shares. Despite the above,
companies continued to talk mainly about environmental care, human
rights, and institutional values, which are also the elements with the
most engagement after COVID-19. Thus, these findings indicate that
the commitment to CSR still stands as elemental for these companies.
That is relevant because it allows us to identify that, in addition to the
pandemic, companies continue to value the importance of carrying out
and communicating socially responsible actions; their intent is to support
the fulfillment of the 2030 agenda and the engagement with stakeholders
which will drive the corresponding industries’ recovery from the effects
of the health crisis.

Study Limitations and Future Research Directions

This study presents the analysis of Twitter communication in an
exploratory way; however, it does not analyze their impact or whether
these messages are aligned with the company’s strategy. Therefore, future
studies could be carried out to evaluate the reaction of consumers to
know if the reactions and responses of the tweets (liking or disliking). The
present study also does not cover stakeholders’ feelings regarding compa-
nies’ tweets, which could be studied later. Likewise, the present study
was carried out with the tweets mainly from 2019 and 2020; however,
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in Mexico, a new wave of infection has emerged because of COVID-
19’s delta variant, and there is progress in terms of adult vaccination in
which generates a return to normal social and labor activities. It could
be interesting to analyze if the communication in this third wave and the
return to normality is like the previous one. A study of feelings could be
helpful for these purposes or conducting interviews with a sample of the
stakeholders that interact in the tweets. Also, studies of what will happen
after the health crisis could be interesting to know if there were definitive
changes in the quantity and issues of the companies’ communication or if
these were temporary to the contingency.
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CHAPTER 11

Unethical Supply Chains Delaying Recovery:
Analyzing Pre and Mid COVID-19

Conditions

Andrée Marie López-Fernández
and Alejandra Sánchez-Rosales

Introduction

All industries and sectors, to varying degrees, have been signifi-
cantly impacted by the effects of the global health crisis caused by
COVID-19; according to the World Economic Forum, as supply chains
were disrupted, industries fell into crisis (Schell, 2020). Although the
pandemic’s effects could not have been entirely foreseen, it is clear that
the many previous crises had evidenced the need for effective contin-
gency and crisis planning to avoid intensifying negative collateral effects.
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In other words, organizations were justifiably unprepared for the disrup-
tion caused COVID-19, however, unjustifiably unprepared for a crisis.
One of the predominant issues that has deepened and, for many, become
more apparent, is the inequality pervading global supply chains, therefore,
society at large.

Vaccines for COVID-19 are an important first step in managing the
health crisis. However, in regards to the pandemic’s effects, the Director-
General of the World Health Organization (WHO) has stated that they
“will be felt for decades to come” (UN News, 2020). The UN Deputy
Secretary-General has posited that “Climate crisis, drought, hunger and
heightened insecurity, are being exacerbated by the long-term economic
effects of the inequality virus,” and recovery entails effectively under-
taking these challenges (UN News, 2021a). There are multiple variables
correlating in these statements, yet, it has become unsurprisingly clear
that inequity has and will most likely continue to burden the possibility
of full recovery.

Prior to COVID-19, important advances had been made in equality
globally; unfortunately, according to the OECD (2019), economies had
not equally or evenly been distributing the benefits from their attested
growth. Moreover, the pandemic has mercilessly revealed the significant
gaps between haves and have-nots, among and within countries (UNDP,
2020). In other words, it has shed light on a preexisting social justice issue
that carries unescapable damaging effects. Recovering from the effects of
COVID-19, both physically and financially is greatly determined by priv-
ilege which is, both historically and currently, a birthright. Even though
the virus does not discriminate, reality is that those of a certain gender,
race, socioeconomic status, and birthplace share important advantages.
In terms of inequality, those most vulnerable before the pandemic are
still most at risk. The questions are: Is recovery even possible with the
growing equality gap? And, is getting back to normal the best scenario?

The general objective of the study was to understand the reasons
why recovery will take years to achieve. The specific objectives were
to: (i) analyze the roles of organization dynamics and supply chains in
the slow pace of recovery, and (ii) propose a model that may lead to
organizational decision-making toward a socially responsible approach to
supply chain governance. This chapter is sectioned as follows: section two
includes a review of literature on the study’s core constructs, section three
encompasses a discussion on a conceptual model, section four includes
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concluding remarks, and the last section describes future research direc-
tions. The study contributes to social responsibility and supply chain
literature, as well as to the understanding of pre-pandemic conditions that
have exacerbated the slow pace of recovery from COVID-19.

Literature Review

Generalities on Inequality

Equality has been at the center of economic, social, political, legal, and
philosophical discussions for decades. Ongoing debates on its impor-
tance, definition, and scope are perplexing; for one, these discussions
tend to focus on what causes inequality rather than on the design and
execution of strategic plans to successfully close the gap. Particularly in
business, although there are legitimate claims of wrongdoings, unethical
and non-socially responsible practices, it seems as though there is a greater
intent on punishing those that do wrong, than a sense of pursuing global
equality.

Distributive justice also referred to as economic justice (Phelps, 2018),
according to Wagstaff (1994), is centered on the principals: equality,
equity, and need. These principals indicate the manner in which “bene-
fits and burdens” should be distributed (Rescher, 2002) in society. While
equality refers to the access to same opportunities and resources, equity
refers to just resources and opportunities to achieve equality. As such,
equity, a principle of justice, is unprejudiced if resources and opportuni-
ties are distributed in accordance with particular efforts and contributions
(Deutsch, 1985; Liebig et al., 2016); meaning that, the distribution is
fair only if comparative to the effort (Rescher, 2002). Moreover, equity
theory suggests that an individual’s behavior and degree of satisfaction are
weighed by what is considered equitable and, thus, fair; in such way that
equity is a perception (Tyler & Smith, 1998) which significantly varies
among individuals as well as social contexts. Even though equity is tech-
nically assessed mathematically, the results are not necessarily perceived to
be proportional to their undertakings.

Equality impacts many aspects, including: income, employment, wealth
(Graafland & Lous, 2018), health (Culyer & Wagstaff, 1993), education
(Subrahmanian, 2005), democracy (Beer, 2009) security, safety, human
rights (Donnelly, 2003), and overall opportunities. Therefore, inequality
is the state of not being equal (UN, 2015a) in relation to any of
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the mentioned aspects. Inequality is a key deterrent for development
and sustainability (Renouard & Lado, 2012), as it is a “Major source
of injustice, a cause of poverty, and sometimes of conflict” (Stewart,
2013). Inequality, then, in its various forms directly impacts growth and
development.

One of the major concerns related to the current health crisis,
following infection and death rates, is heightening of inequality; that is,
inequality on a global scale. According to Oxfam International, COVID-
19 “exposed, fed off and increased existing inequalities of wealth, gender
and race” (Berkhout et al., 2021). The issue is so pervasive that COVID-
19 has been referred to as the “inequality virus” (Mohammed, 2021).
Increased inequality has also been observed in various aspects including,
but not limited to, learning opportunities (Jaeger & Blaabaek, 2020),
technology, healthcare and public health (CDC, 2021; Myers, 2020), and
gender relations (Czymara et al., 2021); further, for instance, those who
were previously rich recovered in less than a year, while “hundreds of
millions of people are being forced into poverty” and the “recovery for
the world’s poorest people could take over a decade” (Berkhout et al.,
2021).

According to the World Economic Forum, country and organizational
leaders should work toward a shared goal of just and inclusive economies
(Schwab, 2020). Further, gender equality, particularly, continues to be a
significant challenge for decision-makers around the world (Gazzola et al.,
2016). Growth on its own is significantly associated with inequality (UN,
2015a), which means that for equality to be plausible, development is
a must. For instance, in reference to the sustainable development goals
(SDGs), lack of gender equality directly impacts other social develop-
ment goals as it hinders progress (Tsumori, 2018). According to former
Secretary-General Ban Ki-moon, the SDGs cannot be realized “without
full and equal rights for half of the world’s population, in law and in prac-
tice” (UN, 2015b). In order to achieve social growth and development,
in other words, meet the seventeen sustainable development goals, gender
equality is indispensable.

The Business of Equality

Corporate social responsibility (CSR) is an organization’s approach to
business whereby social, environmental, and financial performance are
cultivated. It is usually associated with achievement of the Triple Bottom
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Line (TBL) (Chandan & Das, 2017; Elkington, 1997) which focuses
on the three Ps: people, profit, and planet. CSR has been described as
multidimensional (Lindgreen et al., 2009), a complex construct, and an
organization’s commitment toward ethical behavior for the achievement
of financial performance as well as society’s and collaborators and their
families’ quality of life (Watts & Holme, 1999). For such matter, Feng
et al. (2020) have posited that CSR “usually regarded as a complex
and multidimensional concept that comprises a wide range of activities
by a broad group of stakeholders;” therefore, CSR requires the active
participation of internal and external stakeholders.

According to Isa (2012), CSR is an ongoing process, impacted by
political interests, that focuses on the firm’s policies, stakeholders, and
the environment, and is derived from both personal and the firm’s values.
Stakeholders are those affected and that can affect the firm’s business
dynamics (Oluwafemi & Oyatoye, 2012); they are those that directly
or indirectly impact the firm’s “businesses’ wealth-creating activities”
(Evans & Sawyer, 2010). Just like operating without their participation
is not possible, so is the effective engagement in CSR; in other words,
achieving social, financial, and environmental performance requires stake-
holders’ proactive participation.

As successful stakeholder management entails ensuring their satisfac-
tion, socially responsible firms develop policies aligned with their needs,
wants, and requirements. As such, engagement in CSR is viable, as value is
created and shared (Jonikas, 2012) with the active participation of stake-
holders. Additionally, transparently communicating CSR policies with
current and potential stakeholders have a significant impact on stake-
holders’ perception of the organization’s image as well as the firm’s
performance (Maguire, 2011). Stakeholders need and want to know
the firm’s policies, practices, and results regarding its CSR; transparently
sharing the latter informs their decision-making, as they value honesty
(O’Connor & Meister, 2008). Engagement in CSR remains, for most
organizations, a voluntary practice (Chandan & Das, 2017); however,
that does not exempt them from complying with legal ethical standards,
in other words, firms engaging in CSR ought to, at minimum, meet legal
expectations. This means that socially responsible firms at the very least
must comply with local and federal law of the location of operation and,
in some cases, international guidelines.

Firms engaged in CSR certainly ensure diversity and inclusion in the
organization; for one, not doing so may be discriminatory, and second,
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it makes good business sense. According to Artigas et al. (2013), for
instance, gender diversity is not just a social issue but also a “business
imperative.” Diversity also enhances innovation; Østergaard et al. (2011)
conducted a study and found that diversity in education, gender and a
culture of diversity positively correlate with innovation and innovation
performance. Furthermore, diversity has a positive impact on business
growth of the firm in terms of market growth (Hewlett et al., 2013).
Organizations that ensure gender equality are not only fair, but also posi-
tively impact their performance and that of the country (WGEA, 2018)
in which they operate. For such reasons, organizations’ procrastination
worldwide on the matter is inconceivable.

The Business of Inequality

It is the organization’s corporate philosophy and governance system
which enable the firm to effectively impact gender equality in align-
ment with CSR objectives, strategies, and tactics. Meaning, it must be
part of how the business operates, rather than a reasonable idea from
one collaborator in one department at random intervals. Governance,
the organization’s system that controls its operations by means of laws,
rules (Gillan & Starks, 1998), and standards, should extend outwards
to address supply chain management, particularly when referring to
focal companies given their power of influence over the entire supply
chain. Organizations have begun to tackle social issues via CSR engage-
ment aligned with corporate governance and supply chain governance;
however, there still is work to be done.

There are many examples of the impact of diversity and inclusion,
or lack thereof, on performance. Take, for example, the case of H&M
in 2018. The firm launched a clothing line online; one of the pictures
included a black child wearing a sweatshirt (hoodie) that said “Coolest
monkey in the jungle” (Bever, 2018). Of course, social media backlash
was immediate, and the firm apologized and took action to remove the
picture and the item was no longer for sale (Bever, 2018). Consider how
many collaborators were involved in this event. From design, manufac-
turing, marketing, advertisement, sales, etc. The saying on the sweatshirt
first needed approval, then, the item was approved for sale, others booked
and approved the models, others took the picture, and then the latter was
deemed acceptable for others to upload on the website. The entire process
was tone deaf. Many wondered, what were they thinking?! And, who was



11 UNETHICAL SUPPLY CHAINS DELAYING … 207

in the room when this was approved?! Perhaps the better questions are:
who was not in the room? And, who did not have a say, and why?

Gender equality, for instance, is well associated with CSR strategies
(Gazzola et al., 2016) and is overwhelmingly unattained. This has signif-
icant and negative effects on social growth and development which, in
turn, certainly has a negative impact on business growth and develop-
ment. In other words, designing and executing substantive actions to
ensure gender equality makes good business sense. Davis and Geyfman
(2015) have posited that in order to tackle the complexities of gender
equality and achieve it, organizations must cultivate leadership that works
toward the improvement of “work-life balance, developing future women
leaders, and tackling unconscious bias.” As firms must at the very least,
especially those stating CSR engagement, fully comply with the extent of
the law, unethical behavior is inexplicable. For instance, if the law is clear,
why is equal pay so difficult to comprehend and execute?

By sector, women occupy 61.5% of services jobs, 13.5% in industry,
and 25% in agriculture; further, 23% hold a position in Parliament and
only 4% are CEOs of Fortune 500 firms (UN Women, 2021a); however,
they also take on the burden of domestic work which is unpaid and unrec-
ognized. The Organisation for Economic Co-operation and Development
reported, in 2019, the gender wage gap ranging from 3.5% in Romania to
32.5% in Korea (OECD, 2021). And, according to UN Women (2021b),
when compared to men’s wages, women worldwide earn 77cents on
the dollar. How can organizational leaders possibly continue to justify
paying even a cent less? Moreover, the International Labour Organization
has found that gender wage gaps are larger for women in management
positions in 42 out of 93 studied countries (ILO, 2019).

Some firms have stated that they foster gender equality by means
of their CSR engagement only to be actively practicing a form of
social washing. For instance, according to Lange and Wyndham (2021),
CSR practices in poor countries are more rhetorical than substantive.
This statement is distinctively witnessed in the contrasting conditions of
equality throughout global supply chains. Large, multinational, and very
successful companies demonstrate significant dissonance as they consis-
tently share annual reports on social responsibility, sustainability, social
performance, etc., yet, continue to source irresponsibly.

It seems as though focal companies, firms at the far end of the supply
chain providing to end consumers (Wang & Wood, 2016), are more
than willing to source from organizations that exploit their workers
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and hire children; in other words, firms that engage in modern-day
slavery. According to Donnelly (2003), “human rights are equal rights,”
as such, human beings have the same rights given their condition of
being human. The issue, then, is not that some people do not have
human rights, rather their rights are violated. Do organizational leaders
really find these practices acceptable, an acceptable strategy? If not, then,
why are there approximately 40.3 million people enslaved, 1 in 4 being
children (Council on Foreign Relations, 2020), of which about 64%
are working in the private sector (Freedom United, 2020)? The reality
is that prominent and highly successful companies in technology, food
and beverage, and clothing, among many others, operate in violation of
human rights. Therefore, in such cases, supply chain governance is either
non-existent, or not ethical or socially responsible. That being said, if
firms do have supply chain governance that restricts business dynamics
to ethical behavior, while sourcing from organizations that exploit their
workers, do not ensure equal hire or pay, discriminate, etc., then, they are
in violation of their own bylaws, as well as legal standards.

Inequality and COVID-19

Perry et al. (2021) found that COVID-19, like previous disasters, has
particularly affected vulnerable groups. The latter being those “susceptible
to physical or emotional injury or attack” (Van Kamp & Davies, 2013).
Vaccine distribution has exposed one of the visible and stark effects of
inequality; according to the head of the UN health agency, “The unequal
distribution of vaccines is not only a moral outrage, but economically
and epidemiologically self-defeating” (UN News, 2021b). Further, the
Director-General of the WHO pointed out that “of the 832 million
vaccine doses administered, 82% have gone to high or upper middle-
income countries, while only 0.2% have been sent to their low-income
peers” (UN News, 2021b). In other words, vaccination in the poorest
countries accounts for about 1 out of every 500 people.

The slow and unequal pace of vaccination already has particular impli-
cations for growth and development. Consider those women and men
that were sole bread earners and have passed away due to COVID-19;
not only have their families lost a loved one, but they are now facing the
very real and grave reality of poverty. A very similar scenario has been
occurring with individuals furloughed and laid off at the beginning of the
pandemic and has not found a steady paying job or have taken on jobs
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that put them at higher risk of infection. Too many have lost their income,
their homes, therefore, the stability, access to resources and opportunities
that not only directly impact them, but also their children’s future, the
generation that will largely deal with the consequences of the COVID-19
disruption.

In reference to workload, according to Raley et al. (2012), mothers
tend to have a greater impact on their wages simply because they tend to
select jobs that enable them to spend more time with their families, take
on part-time jobs, or leave the labor market to do so. It would seem that
with COVID-19 restrictions, men and women would be tackling home
responsibilities equally, however, mothers are still performing the majority
of domestic labor and childcare responsibilities (Ruppanner, 2020); in
other words, mothers are taking on an extra 20 hours a week working
from home (McKinsey & Company, 2020); such unequal conditions have
also led to a perceived decrease in women’s productivity (Feng & Savan,
2020).

In reference to job losses, the International Labour Organization
(ILO) has stated that in 2020 unemployment losses amounted to 114
million jobs with women losing more jobs than men (ILO, 2021); that
is, approximately 54% of jobs lost were held by women (Madgavkar et al.,
2020). Therefore, although a significant number of women and men have
lost their jobs, women have disproportionately left the labor market alto-
gether (UNCTAD, 2021). Furthermore, women of color are significantly
affected as they are more likely to be furloughed and laid off (McKinsey &
Company, 2020). In the United States, in December 2020 alone, one
hundred and forty thousand jobs were lost, all held by women; more-
over, while they have lost a total of a hundred and fifty-six thousand jobs,
men have gained sixteen thousand (Kurtz, 2021).

A long-lasting trajectory of business impunity relating to inequality
lays the foundation for the current global reality. The number of years
it will take to actually close the gender gap worldwide is overwhelming to
say the least. According to PricewaterhouseCoopers (PWC), COVID-19
has caused a significant setback for women in the workplace and, there-
fore, work toward gender equality needs to be double the previous pace
to revert the damage by 2030 (PWC, 2021). Table 11.1 includes data
on the years it will take to close the gender gap per region. According
to the World Economic Forum (WEF), at the current pace, it will take
over one hundred and fifty years to close the gap globally; moreover,
“40% of the wage gap, and over 50% of the income gap are still to be
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Table 11.1 Years to
close the gender gap per
region

Region Years to close the gender
gap

Western Europe 54
Latin America and the
Caribbean

59

South Asia 71 and a half
Sub-Saharan Africa 95
Eastern Europe and Central
Asia

107

Middle East and North
Africa

140

North America 151
East Asia and the Pacific 163

Source Developed with data from the WEF (Schwab, 2020)

bridged” (Schwab, 2020); a task particularly difficult in emerging markets
and developing countries.

Therefore, inequality has created further crises in the midst of the
health crisis; according to the CDC (2019), there is great need to be
vigilant of and tend to the psychological impact of crises and, to do so,
individuals need to be “empowered to take actions that will reduce their
risk of harm.” However, empowering individuals affected by inequality
before and during the pandemic is complex to say the least.

Back to Normal?

The focus has been on returning back to normal, going back to
how things were before COVID-19 impacted the world. According to
Flaskerud (2021) the COVID-19 pandemic has been referred to as “the
great pause” which implies a possibility of unpausing, resuming, and
reverting to circumstances and conditions prior to the abrupt global
health crisis. However, based on the information and data presented in
the above sections: is normal the ideal state? Consider the following
interaction during a virtual meeting, a year into the pandemic, into
consideration, a man said: “Wow, it’s been an entire year that I have not
had to put up with the stress of hours in traffic to go back and forth from
work;” a woman replied: “Wow, it’s been a year that I have not had to
put up with the stress, and fear of being sexually assaulted going to and
from work.”
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Of course, many practices have changed for the better; for instance, we
have learned that some meetings can be handled via email, business trips
are not always necessary, paperless is a viable option, subjecting collab-
orators to hours in traffic to get to work and back home is inefficient
and pointless, and home office does not necessarily mean a decrease in
productivity (given the appropriate conditions), and collaborators need
a work-life balance, among others. That said, bad practices have also
emerged during this pandemic; for instance, work-personal life bound-
aries have been all but erased. Collaborators are working longer hours,
simultaneously taking on work and home shifts. And, many workloads
have simply increased; in some cases due to layoffs and in others due to
modifications in the way operations are performed.

The changes that have emerged due to the pandemic notwithstanding,
why would we want to go back to the way things were? Back to the reality
of systemic violence, structured violence, pervasive inequality and discrim-
ination, corruption, impunity, poverty, etc.? Organizational leaders, as
government leaders, have a momentous opportunity to change the status
quo and produce significant change. According to the OECD (2019),
growth can be achieved without instigating or exacerbating inequality. It
is needed neither to maintain nor increase growth at a micro or macro
level, yet, equality is needed to enhance both business and social growth
and development.

Recovering from the Crisis

Actually, the slow pace of recovery is strongly related to the pre-pandemic
state of affairs. While it is true that the pandemic has exacerbated the
issues that permeate society globally, such as inequality, pre-COVID-
19 practices are at the root of industries’ slow pace in recovering.
Consider the following: in a pre-pandemic context, were collaborators
across supply chains thriving? Did they have equal access to opportuni-
ties and resources? Were their needs being met? Did they perceive that
their contributions and efforts were equitable with their wages, and work
conditions?

Although it certainly does not seem outrageous to pay equally or
provide equal resources and opportunities, inequality continues to be
one of the most unrelenting issues that permeate societies worldwide.
However, according to Carpentier et al. (2014), “Equality is not a matter
of fate or chance,” which means that effective policies can reverse the
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effects of inequality. For instance, Coury et al. (2020) have posited that
organizations have an opportunity to make significant change by investing
in a “flexible and empathetic workplace” and, by doing so, they may avoid
unnecessary turnover, positively impact those collaborators that have been
negatively impacted the most, and foster an organizational culture that
ensures equal opportunities for women.

Industry and sector recovery are simply not possible if women are
left behind, and working men, children, and women are still victims of
modern-day slavery. Business impunity, involving all types of inequality,
can be prevented as organizational leaders stop being mere profit maxi-
mizing bystanders. Firms engaged in CSR work with organizations
across their supply chain to confirm the same conditions in their firms.
Neglecting to take action across global supply chains is unethical and
counteracts any CSR related policies and practices. For such matter,
supply chain governance derived from corporate social responsibility is
required for organizations to be able to sensibly and successfully recover
from the COVID-19 crisis.

Resilience drives individuals to adapt well when challenged with crises;
it is defined as a process by which individuals are able to face challenges
and the “process of adapting well in the face of adversity or signifi-
cant sources of stress” (Ernst et al., 2018). Individually, resilient people
accept reality, they consider life meaningful, and are able to improvise
(Coutu, 2002). And, organizational resilience has been defined as “The
firm’s ability to sense and correct maladaptive tendencies and cope posi-
tively with unexpected situations” (Ortiz-de-Mandojana & Bansal, 2016).
Undoubtedly, facing and successfully recovering from the COVID-19
crisis will require organizations and their collaborators to be resilient;
however, the organizations’ practices across supply chains will also need
to be properly addressed.

Global supply chains are complex systems of organizations, each with
their own corporate philosophy; meaning their own form and sense of
self-regulation (i.e., governance). As such, in any given supply chain,
there are multiple missions, visions, policies, values and codes of conduct,
objectives, strategies, and tactics in play. Governance entails coordinating
and regulating activities by means of structures, policies, norms, and stan-
dards (Boström et al., 2015) which have been previously designed with
the aim of guaranteeing accountability and transparency (Kariuki, 2019).
Firms tend to limit their governance to their own organization, however,
increased awareness of questionable and unethical practices across supply
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chains indicate the need for self-regulation and accountability, as well
as for other firms in the supply chain to ensure ethical and socially
responsible operations.

Corporate socially responsible supply chains (Sancha et al., 2016; Tang,
2018) have become common as, gradually, more organizations have
begun to incorporate socially responsible standards and practices across
supply chains (Mueller et al., 2009). For instance, sustainable supply
chain governance is defined as the cooperation among organizations in
the supply chain with the intent to improve social and environmental
conditions across operations (Vermeulen & Kok, 2012); such cooperation
would also impact social, environmental, and financial performance.

Amid the COVID-19 pandemic, some supply chains have been signif-
icantly debilitated, others deteriorated, and some are slowly trying to
recover, a common effect of crises (Barman et al., 2021). According to
Sharma et al. (2020), issues causing the latter include: “demand-supply
mismatch, technology, and development of a resilient supply chain.” And,
many of them are in the current situation not only due to the virus,
but also due to pre-pandemic conditions; hence, based on the above
discussion, the following propositions have been framed:

P1 Recovery from the COVID-19 pandemic requires a socially responsible
resilient approach to supply chain governance.

P2 A socially responsible resilient approach to supply chain governance has
a positive impact on social growth and development.

P3 Social growth and development derived from a socially responsible
resilient supply chain governance positively impacts business growth and
development.

Model Discussion

It is easy to argue and claim accountability within the organization,
yet, for some reason, intrinsically complex to assert accountability across
global supply chains. When focal companies are questioned about the
labor conditions of organizations closer to the end of the supply chain,
they tend to shrug, lift their hands and claim exemption of respon-
sibility due to outsourcing practices, and/or indirect affiliation with
the companies’ policies; in other words, they claim zero responsibility
for their association with organizations that exploit their collaborators.
However, there is an alternative that not only pursues accountability
but fosters recovery through growth and development. Figure 11.1
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Fig. 11.1 Socially responsible resilient supply chain governance model (Source
authors)

includes a conceptual model for socially responsible resilient supply chain
governance.

Focal companies hold significant power and influence over the entire
supply (Wang & Wood, 2016). Therefore, it is reasonable for them to
establish how the supply chain ought to operate. Given current and pre-
pandemic conditions across supply chains, successful recovery may not
occur unless a genuine social responsibility approach is implemented to
govern the entire supply chain (P1). Resilience entails accepting reality
before it materializes, which is possible by effectively developing, parallel
to a strategic plan, a contingency plan and a crisis plan for various crisis-
related scenarios. It also requires valuing human lives, and improvising
when necessary to ensure goal achievement. Supply chain governance
that is socially responsible and resilient, then, may have a positive effect
on the social growth and development (P2), of at least the commu-
nities surrounding each firm in the supply chain. There are multiple
advantages to developing organizational policies and executing actions
toward equality attainment. For instance, they increase diversity which
impacts organizational performance, as well as collaborator satisfaction,
commitment, work-life balance, and well-being which, in turn, positively
impact the organizations’ performance (Monks, 2007). When organi-
zational performance is enhanced via social growth and development,
business growth and development ensues (P3).
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Concluding Remarks

While corporate success brings good fortune through increased produc-
tivity and, in turn, financial and economic performance, it also burdens
society with environmental destitution, inequality, and overall strain on
social growth and development. Inequality has certainly been intensified
by the global health pandemic, and at the very least been pushed to the
forefront; however, many measures taken by organizational leaders across
industries are indicative of pre-pandemic unethical management. As such,
blaming related business downfalls on COVID-19 now seems to be more
of a kneejerk reaction, than a critically analyzed statement.

Any firm enabling unethical behavior is ultimately rendered unethical
and certainly not socially responsible. If the firm involved with such prac-
tices states to be engaged in corporate social responsibility, then their
CSR practices are ineffective (New, 2015). In such cases, either organi-
zations are not self-regulating or merely choose to ignore reality. In any
case, their profit-based benefits are considered more relevant than human
beings, their dignity (Shields, 2011), well-being, growth, development,
and that of their families. The current pandemic is a clear opportunity
for organizational leaders to make substantive changes to their supply
chain governance to ensure that inequality is no longer an element of
their strategy. Industries and sectors will certainly recover faster and more
successfully if principles of justice—equality, equity and need—become
core policies of CSR engagement. Furthermore, genuinely engaging in
CSR drives both business and social growth and development which are
desperately needed for a global recovery. Going back to normal ultimately
means accepting the previous circumstances as the archetype; instead, this
is an ideal moment to make normal obsolete. Certainly organizational
leaders will see the benefit once they realize that competitive gain is not
worth it if even one collaborator is subject to unlawful practices.

Future Research Directions

Future research could analyze the effects of a socially responsible supply
chain on the eradication of inequality, at least regarding collaborators
in the supply chains in question. Also, future research could focus on
assessing the implications of socially responsible resilient supply chain
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governance on growth and development of the business as well as society,
particularly the community surrounding the organizations in the supply
chain.
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CHAPTER 12

The Pandemic Driving Socially Responsible
Work-Family Performance

in the Transportation Sector

Max Daniel Revuelta-López

Introduction

The pandemic has caused unimaginable and unplanned social changes;
for some it has been a good experience while many others have not been
so fortunate. For example, at an individual level, different stories can be
told of success, failure, death, new beginnings, confusion, embracing life
after being sick, love, fights, anguish, mistakes, anxiety, and creativity; the
world today has changed (CEPAL, 2020a). At a macro level, according
to the United Nations Economic Commission for Latin America and
the Caribbean (CEPAL), “The global economy will undergo the deepest
recession since the Second World War and per capita gross domestic
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product (GDP) will shrink in 90% of countries” (CEPAL, 2020b, p. 1)
which is crucial to the functioning of the economy and society during the
crisis caused by the pandemic.

Freight transportation is the main shipping mode in Mexico. In 2020,
it represented 83.2% of domestic tonnage moved which contributed
3.96% to the Gross Domestic Product (GDP) and generated 2.73%
of jobs nationwide (Berrones-Sanz, 2020). Due to the pandemic, the
freight transportation industry dropped 14.8% in the GDP resulting in
productivity decrease and profit collapse, which decreased between 41.0
and 50.0%. From a highway network perspective, the volume of cargo
trucks fell 33.4%, while cross-border transportation reduction repre-
sented 11.1% (Ortega & Sánchez, 2021). In order to determine the
impact the pandemic has had on small and micro freight transportation
companies’ billing level, the National Chamber of Freight Transporta-
tion (CANACAR, in Spanish) defined three levels of impact on small
and micro-sized freight companies: approximately 15% had losses in
their financial results of which some ceased operations; of the remaining
85%, 14.5% maintained their profit level and only 0.05% increased them
(Ortega & Sánchez, 2021). Accordingly, the question is what is the
social impact of COVID-19 on small and micro freight transportation
companies?

This study focuses on how Corporate Social Responsibility promotes
work-family balance as currently one of workers’ most common chal-
lenges is balancing work and family activities. On the one hand, before
the pandemic, the scale leaned toward work; to improve income, collab-
orators would work overtime, which encroached on what was previously
exclusively family and personal time. This became the norm as certain
competitive markets and companies increasingly demanded more focus
on work activities in which new technologies had accelerated processes,
impacting work habits. On the other hand, some family and personal
situations demand more dedication than usual; such health-related situ-
ations become the sole priority, displacing work obligations. During the
pandemic, most families have had to remain home for health and safety
reasons, which has not meant the work-family balance has improved as
now people work longer hours at home and health issues associated
with sedentary lifestyle, anxiety, depression, and domestic violence have
increased (CEPAL, 2020a).

Corporate Family Responsibility fosters work-family balance based on
income and family wellbeing, elements that affect family performance.
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The latter emerges because of the need to measure business objec-
tives on family development, in this case, related to micro and small
freight companies in Mexico during the pandemic. This study proposes
an empirical assessment that considers the stability of family income,
family wellbeing, work safety, and their environment. This is included in a
company’s objective toward good social performance that translates into
putting its social mission in practice, which will result in the expected
growth (Fernández & Rajagopal, 2014); as such, the family’s influence
on society during the pandemic must be taken into account.

Literature Review

Pandemic

From a series of cases of atypical pneumonia reported in Wuhan, China,
in late December 2019, the etiological agent was identified as a new
coronavirus, SARS-CoV-2, also known as COVID-19. From an isolated
outbreak in a Chinese province, the virus quickly became a health
emergency beyond State borders, and later spread over entire coun-
tries, becoming a pandemic (Mojica & Morales, 2020). The COVID-19
pandemic has negatively affected the global economy and its effects have
continued in 2021. As of the third quarter of 2020, Mexico’s GDP
showed a −9.6% contraction, while the motor transportation industry’s
GDP was drastically affected by 12.8% decrease (INEGI, 2021). The data
indicates that in times of crisis, such as a pandemic, the freight trans-
portation industry’s contraction has greater negative effects, compared
to the country’s economy contraction because cargo activity is based
on demand. The industry’s activities were forced to stop at the begin-
ning of the pandemic as they were classified as “non-essential” by the
government. It is important to stress that a great number of business
activities were reduced beyond double digits, some reaching contrac-
tions over 40.0%, significantly affecting motor transportation fleets’
proper functioning. Cargo is a means of transportation with transversal
activity characteristics since it serves almost all trades. Some of the
most affected industries by COVID-19 were: footwear manufacturing
(−40.3%), leather tanning and finishing and leather, leather products,
leather manufacturing and substitutes (−38.6%), clothing manufacturing
(−37.8%), food and beverage preparation services (−31.7%), and cars and
trucks manufacturing (-28.8%), among others (Berrones-Sanz, 2020).
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Freight Companies in Mexico

Micro and small freight companies operate within the logistics and distri-
bution process, moving goods from production to consumption centers.
Proprietors usually own one or two trucks, have complete operational
control and retain all profit and equipment, which means higher startup
and operating costs. Management activities also rely on such proprietors;
therefore, tasks and time optimization is mandatory to cut expenses and
reduce costs (Campbell, 2016).

Those companies have a symbiotic relationship with families as the
nucleus of society (López-Fernández & Rajagopal, 2014). Therefore,
hiring companies shall operate within a framework of social responsi-
bility purposes and strategies established in its corporate mission and
vision (García & Revuelta, 2020); this converges with Corporate Family
Responsibility (CFR) and firm performance (Fernández & Rajagopal,
2014). When the families of small and micro freight companies’ collabora-
tors are happy (toward high family performance), companies’ operational
and financial performance increases (López-Fernández & Rajagopal,
2014). Thus, the questions are: how has the pandemic conditioned small
and micro freight firms for attaining work-family balance? And, how does
it impact their profitability?

In Mexico, during the 80s, the owner-operator public transporta-
tion management model was launched in response to restrictions by
the Communications and Transportation Secretariat, which grants federal
freight transportation concessions (Robledo & Cano, 2020), according to
which a private carrier could own a maximum of five units for each conces-
sion to provide federal cargo services. This meant that companies invested
in private transportation, although it was not part of their core business
(Rico, 1998). Moreover, the concession model was abrogated in 1988,
when there were 1,997 small and micro freight companies with 2,996
vehicles (an average of 1.5 vehicles per company). Despite the conces-
sion model having been eliminated, by 1993, there were 7,108 small
and micro freight companies with 10,116 vehicles (an average of 1.42
vehicles per company) (Rico, 1998). By 2012, there were 108,507 small
and micro registered freight companies representing 89.4% of the total
registered companies, with a fleet of 168,424 vehicles, representing 50.5%
of the entire fleet in Mexico (an average of 1.55 vehicles per company)
(SEPSA, 2014). The number of enterprises and vehicles has grown in
the last decade; between 1980 and 2018, the number of businesses in
the industry increased over 10.87 times, while the number of vehicles
increased 6.9 times.
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Work-Family Relationship

Work-family balance is a multidimensional construct defined in terms of
influenced direction among work and family roles. That is, the influ-
ence and effect of work on family and vice versa (Frone, 2003). Social,
economic, and political changes lead companies to greater involvement
in work, family, and personal issues. The need for conciliation arises in
work-family conflicts, which exist when productive role requirements are
not mutually consistent with those of the personal role. This conflict
generates tension for individuals exposing them to increased stress, thus
lowering their productivity, and causing a negative impact on organiza-
tional performance (Benito-Osorio et al., 2014); therefore:

H1: The pandemic’s positive effect on Family Social Responsibility
has improved the work-family balance driving the performance
equity of hiring companies, small and micro freight companies,
and their families.

Corporate Family Responsibility

Corporate Social Responsibility (CSR) describes what the company does
and should be doing for society and the environment. Most CSR defi-
nitions include the voluntary integration of social and environmental
concerns in their business operations and their relationships with their
stakeholders. Being socially responsible is more than just fully complying
with legal obligations, investing more in human capital, the environ-
ment, and relationships with small and micro freight companies (Correa-
Jaramillo, 2007).

From an integral perspective, in the field of CSR, family has implica-
tions in the relationship between the company, its workers, and society. It
recognizes the importance of the family in social status quo development
through the need for reconciling family and work life. It is company’s
ethical and legal obligation to its collaborators within the framework of
Corporate Social Responsibility. Then, family responsibility actions are
taken in the company. Therefore, Corporate Family Responsibility implies
the visibility of the employee and his/her family in goals and strategies,
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as a reality within the company and against which a commitment is main-
tained (Valdivieso, 2019). Thus, Corporate Family Responsibility focuses
on and drives work-family balance, as a boost of family performance
(Espinosa & Vírseda, 2018); hence:

H2: If Corporate Family Responsibility increases during a pandemic,
small and micro freight companies’ work environment is
improved, therefore, it drives equity.

Company Performance

Performance represents all objectively measurable achievements in a
certain domain where performance is an outstanding achievement in a
specific industry (Yucesoy & Barabási, 2016). The term performance
implies at the same time three interpretations: action, result of action
(when comparing its results to a benchmark), and success (Bourguignon,
1997b; Caruana & Niculescu-Mizil, 2004; Neely, 2020). The idea of
performance defines how a person or group reaches a conclusion to
achieve a goal (Yucesoy & Barabási, 2016). Performance is the result
obtained the company’s management, which imprints the organization
and with characteristics of competitiveness, efficiency, and effectiveness
(Taouab & Issor, 2019).

Performance can be considered the equivalent of competitiveness
derived from differentiation (Verrue, 2014). Within the analysis of
research on performance measurement frameworks, Coram et al. (2011),
Abdel-Maksoud et al. (2016), and Omran et al. (2019), indicate that the
measurement dimensions of a company’s performance, small and micro
freight companies and their families include financial and nonfinancial
indicators. Productivity is the main nonfinancial indicator that Kotane and
Kuzmina-Merlino (2011), Li et al. (2018) and Heizer et al. (2020), use
and it is defined as the ratio or direct relationship between the goods or
services resulting from a process and the inputs that entered the system.

Family Performance

Considering that a family’s social and financial performance is a comple-
mentary term in a company, family performance can be defined as the
way to measure compliance with corporate purposes in relation to the
impact on the families of all interest groups (stakeholders) focused on
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the social mission of the company (Sesma et al., 2014; Valdivieso, 2019).
The family, as a social institution, is a dynamic group adaptable to the
environment in which it is found, integrating as a system to the company,
emphasizing elements such as discipline, values, emotions, and competen-
cies, that guide businesses (Alonso-Almeida et al., 2012; Chinchilla et al.,
2016; Marquina et al., 2011; Valdivieso, 2019).

When considering the family dimension of the people who make up
the organization, work and family life are reconciled, from the perspective
of co-responsibility, by being considered a strategic and comprehensive
management variable (Barroso, 2008). The outcome of implementing
actions in favor of the family, such as work-family balance and improved
work environment, is collaborator loyalty, greater willingness to carry out
their tasks, and improved production (Valdivieso, 2019). Then, the hiring
company can achieve business growth while appealing to collaborator
needs and those of society (Porter & Kramer, 2006).

Family performance measures the way in which the company solves
health problems, violence, conflict between work and family life,
economic crises, natural disasters, terrorism, and war, which are the main
stress-generating events in the family environment of interest groups
(Malia, 2006). The World Health Organization (WHO, 1998) defined
family health as the set of facts that determines and is determined by
the ability to function effectively as a biosocial unit in the context of a
culture and society; then, the concept transcends the physical and mental
state of its members, as well as the healthy environment for the natural
development of those who live within it (Louro, 2005). Thus, compa-
nies can include it within their family performance goals (Valdivieso,
2019); further, providing reasonable wages (Porter & Kramer, 2006), and
reasonable family time (Marquina et al., 2011), would imply that family
income and well-being are improved; hence:

H3: If Corporate Family Responsibility increases during a pandemic,
small and micro freight companies’ family income is improved,
then it drives performance equity.

H4: If Corporate Family Responsibility increases during a pandemic,
small and micro freight companies’ family well-being is improved,
then it drives performance equity.
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Innovations for Poverty Action (IPA, 2020) defines social performance
as “Effective translation of the mission of an institution into practice
in accordance with the appropriate social values.” Then, social perfor-
mance measures the degree to which an organization achieves its mission
and social purposes (Alonso-Almeida et al., 2012). Organizations use the
probability of poverty index (PPI) to better understand their performance
in the positive impact on the lives of people living in poverty through
information, health services, employment opportunities, financing, or a
combination of interventions (Ruiz, 2015).

Study Design

The general purpose of the study was to describe the pandemic’s impact
on work-family balance, considering equity of family and corporate
responsibility through the Corporate Family Responsibility elements. This
was made considering four framed hypotheses and a model developed
to illustrate the relationship between the main study constructs and
hypotheses. Figure 12.1 includes the study’s hypotheses framework in
which the conceptual model describes a virtuous cycle of Family Social
Responsibility during the pandemic improving the performance equity of
the hiring company, the freight enterprise, and families. Corporate Family

Work

FamilyPerformance

Work environment

Corporate family 
responsibility

Family income

Family well-being

Pandemic Effects

Balance

Fig. 12.1 Equity performance model
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Responsibility has an impact on small and micro freight companies’ work-
family balance which, in turn, impacts families’ performance; the latter,
then, directly improves the hiring company’s performance.

The exploratory study was designed and conducted through a quan-
titative method based on a systematic, purposeful, and rigorous method-
ology to generate and refine knowledge based on deductive reasoning
(Maxim, 2002). A survey was developed and administered to a conve-
nience sample of 607 from a total of 130,000 small and micro freight
companies in the 32 states of Mexico. A structured survey was the study’s
instrument, it considered previous literature on the matter, the Mexican
Official Standard, NOM-035-STPS-2018, which identifies, assesses, and
prevents safety, security, and work-related risk factors (STPS, 2018), as
well as variables proposed by Demarchi et al. (2015), regarding work-
family dynamics as family revenue and well-being (Cronbach’s alpha
of 0.789). The survey was administered completely online due to the
COVID-19 pandemic. Data was collected in October 2020, while the
country’s monitoring system placed the entire country on high-risk status.
Data was analyzed through descriptive statistics, as well as regression
and correlation analyses to test the corresponding hypotheses using SPSS
Statistics software.

Findings and Discussion

The study variables zero in on the potential influence that certain aspects
may have on small and micro freight companies’ family performance
in Mexico during the pandemic. Reflect both the transport service
contracting companies’ Corporate Family Responsibility and small and
micro freight companies’ family performance, in relation to the estab-
lished work-family relationship. Table 12.1 summarizes variable defini-
tions and descriptive statistics that in general explain small and micro
freight companies’ perspectives on the hiring company’s behavior and the
effects on their family’s performance.

Multivariate regression results are exhibited in Table 12.2, indi-
cating that the model well explains the dependent variable deviations,
as 53.3% of the dependent variable variation is explained. Most signif-
icant variables are transportation-service contracting company’s degree
of Corporate Family Responsibility engagement, companies’ importance
to small and micro freight company’s family well-being and transport-
service contracting companies’ respect and guarantee of small and micro
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Table 12.1 Equity performance model descriptive statistics [n = 607]

Factor Definition and scale μ σ

CEFT Company encourages family time [1) completely agree-5)
completely disagree]

3.62 1.267

IWAH I work after hours [1) completely agree-5) completely
disagree]

1.91 1.145

FWBP Family well-being as a priority [1) completely agree-5)
completely disagree]

1.3 0.632

CWFM Coexistence with family during the meal [1) completely
agree-5) completely disagree]

3.61 1.346

WFIC Work-family integration commitment [1) completely agree-5)
completely disagree]

3.06 1.259

RDWD Rest during the workday [1) completely agree-5) completely
disagree]

2.87 1.357

LIFS Life insurance that guarantees family stability [1) completely
agree-5) completely disagree]

3.88 1.233

Table 12.2 Equity performance model regression coefficients [n = 607]

R2: 0.533
Non-standardized
coefficients Standardized coefficients

t Sig

D.V. CEFT B σ β

Constant 1.079 0.193 5.598 0.000
TFHF −0.164 0.034 −0.148 −4.829 0.000
EBFP −0.130 0.057 −0.065 −2.273 0.023
CECF 0.181 0.030 0.192 6.084 0.000
CITF 0.304 0.033 0.302 9.205 0.000
DDJT 0.195 0.030 0.209 6.590 0.000
SVEF 0.229 0.032 0.222 7.220 0.000

freight company’s family rights during a pandemic. However, findings also
show that the perception of transportation-service contracting company’s
positive impact on family performance is the least significant variable.

Correlation analysis results are included in Table 12.3. Results indicate
that although not all variables correlate positively and significantly, not all
correlations are strong. Two are moderate negative correlations (−0.5,
−0.3), 7 are weak negative correlations (−0.3, 0), 4 are weak positive
correlations (0, 0.3), 7 are moderate positive correlations (0.3, 0.5), and
one are strong positive correlations (0.5, 1.0).
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Table 12.3 Equity performance model correlation coefficients [n = 607]

EFTF TFHF EBFP CECF CITF DDJT SVEF

EFTF 1
TFHF −0.389** 1
EBFP −0.113** 0.141** 1
CECF 0.466** −0.343** −0.006 1
CITF 0.573** −0.281** −0.014 0.340** 1
DDJT 0.488** −0.238** 0.041 0.321** 0.401** 1
SVEF 0.465** −0.139** −0.137** 0.238** 0.357** 0.286** 1

**The correlation is significant at the 0.01 level (bilateral)

The first hypothesis assessed how the positive pandemic´s effect
on Family Social Responsibility has improved the work-family balance,
thus driving the performance equity of hiring companies, small and
micro freight companies, and families. The associated variables analyzed
included transport-service contracting company’s actions, in relation to
small and micro freight companies, encourages family time (CEFT), I
work after hours (IWAH), family well-being as a priority (FWBP), coex-
istence with family during the meal (CWFM), work-family integration
commitment (WFIC), possibility to rest during the workday (RDWD),
and life insurance that guarantees family stability (LIFS). The equation
for H1 is defined as:

CEFT = β0 + β1(IWAH) + β2(FWBP) + β3(CWFM)

+ β4(WFIC) + β5(RDWD) + β6(LIFS)

+ u (12.1)

CEFT = 1.079− 0.164(IWAH) + 0.130(FWBP) + 0.181(CWFM)

+ 0.304(WFIC) + 0.195(RDWD) + 0.129(LIFS) (12.2)

Moreover, results indicate that all variables increase in transport-
service contracting companies’ degree of Corporate Family Responsibility
engagement, increases importance of small and micro freight compa-
nies’ work-family balance, as well as the respect and guarantee of small
and micro freight companies’ family rights. As the transport-service
contracting companies’ importance to small and micro freight compa-
nies’ family well-being increases, then so does its respect and guarantee
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that company encourages family time. It means that the greater the
transport-service contracting company’s Corporate Family Responsibility,
the greater the positive impact on small and micro freight companies’
work-family relationship; therefore, H1 as framed is acceptable.

The second hypothesis assessed the positive impact of Corporate
Family Responsibility increases during a pandemic, small and micro
freight companies’ work environment is improved, then it drives perfor-
mance equity. Considering the same equation for H2, the associated
variables analyzed included company “encourages family time” (CEFT),
transport-service contracting companies’ importance to small and micro
freight companies “they must not work overtime” (IWAH) and “work-
family integration commitment” (WFIC).

Furthermore, results indicate that all variables have a strong and signif-
icant correlation. Meaning that, an increase in the transportation-service
contracting companies’ importance to “company encourages family time”
(CEFT), increases its commitment to work-family integration. An increase
in the transportation-service contracting company’s commitment to
work-family integration increases personal, work, and family development;
and an increase in the transport-service contracting companies’ Corporate
Family Responsibility increases personal, work, and family development.
As such, the greater the work-family relationship of the hiring company,
the greater the small and micro freight companies’ family performance;
hence, H2 as framed is acceptable.

The third hypothesis assessed that when the Corporate Family Respon-
sibility increases during a pandemic, the small and micro freight compa-
nies’ family income is improved, then it drives performance equity. Asso-
ciated variables analyzed included the “company encourages family time”
(CEFT), and they have “life insurance that guarantees the economic
family stability” if the driver die (LIFS). Results indicate that an increase
in the “company encourages family time,” increases small and micro
freight companies’ positive perception of family performance and family
performance impact on quality of life. Life insurance gives peace of mind
to the family in the event of a fatal event. However, as can be seen, the
corresponding variables were the least significant, have a decreasing effect
on the dependent variable, and correlation coefficients are enough to
perceive that their family performance, and its impact on quality of life, are
positively associated with the hiring transport service contracting compa-
ny’s increases corporate family responsibility; therefore, H3 as framed is
acceptable.
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Fourth hypothesis assessed that when Corporate Family Responsi-
bility increases during a pandemic, small and micro freight companies’
family well-being is improved, then it drives performance equity. Associ-
ated variables analyzed included the “company encourages family time,”
(CEFT) “family wellbeing as a priority” (FWBP) and “coexistence with
family during the meal” (CWFM). Results indicate that an increase in
“the company encourages family time,” increases small and micro freight
companies’ positive perception of family income that increases the family
performance impacting on quality of life. Furthermore, if most stake-
holders do not work overtime and an increase in “coexistence with family
during the meal” will mean love and loyalty to the company. In addition,
therefore, H4 is acceptable as framed.

Although hiring transportation-service contracting companies’ Corpo-
rate Family Responsibility practices do have a positive effect on the
balance of work-family relationship and the latter positively impacts family
performance, small and micro freight companies do not perceive that their
family’s performance or its impact on quality of life are directly derived
from above practices. Therefore, it is plausible that they are unaware that
the benefits generated from the balance of work-family relationship stem
from the hiring company’s CFR. As such, micro transportation compa-
nies perceived those benefits do not, in turn, positively impact the hiring
company.

Concluding Remarks

The fact that the secondary sector of the economy has contracted by 40%
approximately had an impact on the transportation industry’s distribution
operations. This resulted in more time drivers spent at home with their
families but did not necessarily boost the work-family balance. There-
fore, in addition to reducing family income, if there is no Corporate
Family Responsibility, there is no balance in the work-family relationship.
Pandemic fostering the harmonious development of the person, whereby
families, through Corporate Family Responsibility can assume their family
and work responsibilities without one area being affected by the other, is
essential to their development, confirming hypothesis one.

Further, the transportation-service contracting company can support
small and micro freight companies to the extent that the corporate
mission and vision establish initiatives that promote and facilitate manage-
ment of their family responsibilities. To enhance the positive impact,
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rest time during work time should be matched to the family’s finan-
cial stability, mentioned in hypothesis two. As such, the performance
of hiring company, small and micro freight companies, and their family,
occurs when Corporate Family Responsibility is strongly associated with
the company’s “encourages family time.”

For the hiring company to improve their Corporate Family Responsi-
bility in a pandemic, it ought to guarantee the balance of the work-family
relationship and delegate efforts toward family welfare as well as respect
as suggested by hypothesis three. To achieve this, it is imperative that
the small and micro freight company does not work after hours, the
perception that family well-being is a priority, boost the coexistence with
family during the meal, achieve the work-family integration commitment,
consider the possibility to rest during the workday and set up life insur-
ance that guarantees family stability for a long time, as hypothesis four
indicates.

Management in these transportation companies should carry out and
control the necessary actions to improve family performance, through
Corporate Family Responsibility, in Mexico. This implies the imple-
mentation of control methods and innovative alternatives to increase
performance of the transport management area, of the small and micro
freight companies and their families. Corporate Family Responsibility
is a concept that seeks the integration of the work-family relationship
within the concept of Corporate Social Responsibility (CSR); therefore,
hiring transportation-service companies would need to align their CFR
efforts with CSR engagement to have a positive correlation on and
impact business growth of the transportation-service contracting company
(Valdivieso, 2019).

As an effect of Corporate Family Responsibility during the pandemic,
companies should effectively optimize family performance; small and
micro freight companies would be positively impacted by increased
revenue and reduced transport rates, through balanced work-family rela-
tionships (Fernández & Rajagopal, 2014). From a commercial point of
view, this is a differentiating element in the market that will drive an
increase in sales and the desire to work in these enterprises (Porter &
Kramer, 2006).
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Study Limitations and Future
Research Directions

The study’s main limitation is the size of the convenience sample with
respect to the size of the population; findings are representative of the
characteristics of the participants and for this reason cannot be gener-
alized. Future research could include a mixed research method, and
focus on other types of micro companies to identify potential cultural
similarities and differences.
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CHAPTER 13

Machine Learning Sustainable
Competitiveness for Global Recovery

Andrée Marie López-Fernández, Antonia Terán-Bustamante,
and Antonieta Martínez-Velasco

Introduction

Competitiveness fosters more productive, innovative, and competitive
organizations that contribute to the elevation of welfare and sustainability
(Solleiro & Terán, 2014); given its economic and social impact, its anal-
ysis is important to understand how it can positively impact and boost
society’s quality of life. Competitiveness has been expanded to incorpo-
rate environmental and social aspects, fundamental to achieve long-term
sustainability. However, win–win policies do not strictly depend on
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competitiveness; countries with same levels of competitiveness achieve
different environmental and social results due to different priorities
and political decisions. Therefore, environmental, social, and economic
agendas should merge into a single inclusive and sustainable growth
agenda (Schwab & Zahidi, 2020).

World and organizational leaders have been significantly focused on
competitiveness as it is indicative of surpassing competitors and success.
Hence, it is common for organizations and countries to measure their
performance based on their competitiveness level. Multiple industries are
still struggling to recover from the collateral effects of the COVID-
19 pandemic, which has significantly impacted business and country
growth and development. Today, more than ever, competitiveness entails
much more than productivity; in fact, there are social and environmental
elements that are key to its attainment. Thus, to achieve competitiveness,
practices ought to be aligned with growth and development.

Sustainable development is only possible as social, environmental, and
economic aspects are integrated into decision-making processes (Emas,
2015). The United Nations has stated that sustainable development is
achieved by the effective interaction of its components: social devel-
opment, economic development, and environmental protection (UN
General Assembly, 1997). In 2013, Amartya Sen posited that the concept
of sustainability should focus on human freedom (Sen, 2013); meaning,
the “absence of coercive constraint” (Vásquez & McMahon, 2020).

COVID-19 has had many collateral effects; for instance, in some
countries, advances in social development have fallen farther behind and
halted in others, and the global economic recession (Schwab & Zahidi,
2020), the Great Recession, which has marked history as the worse since
World War II (The World Bank, 2020), have significantly impacted global
competitiveness. Naturally, COVID-19 has redirected attention toward
tackling the virus and its effects’ threats; unfortunately, this has also meant
that work toward SDGs has stopped (Fenner & Cernev, 2021). Since
progress prior to the pandemic was already insufficient (Tonne, 2021),
today’s pace puts current and future generations at great risk. When crises
emerge, many decide to cut costs deemed unnecessary such as inno-
vation given the limited resources; however, crises, as those originated
by COVID-19, provide opportunities which can be effectively met with
innovation (Wenzel et al., 2021). Organizational and government leaders
are facing significant challenges, however, these are also opportunities to
redesign and improve business models.
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Organizations engaged in corporate social responsibility (CSR) work
toward social and business growth and development by means of their
social, financial, and environmental performance (Chandan & Das, 2017).
They do so by delegating efforts toward current and potential stake-
holders (Tokoro, 2007); thus, CSR enables sustainable development at
micro-level. The question is: Which variables could be included in a
comprehensive model for sustainable competitiveness that would guide
organizations to proactively participate in its attainment and recover from
the effects of the global health crisis, thus impacting global competitive-
ness?

Various global indexes serve as a system to rank countries in rela-
tion to their core concept with the aim of positioning economies in an
ordinal fashion. Five global indexes were analyzed in the study: the Global
Competitiveness Index, Global Sustainable development Goals, Global
Innovation Index, Global Impunity Index, and Global Human Devel-
opment Index. The general objective of the study was to evaluate the
potential correlation between competitiveness and sustainable develop-
ment for a global recovery. The specific objectives include the analysis
of: (i) the most significant variables for the global indexes’ achievement,
(ii) whether countries’ compliance across indexes is indicative of their
global development attainment, (iii) if intersecting variables present the
same degree of compliance across indexes, and (iv) the global indexes’
significant variables that can be executed by organizations to drive global
sustainable development.

Literature Review

Competitiveness

Competitiveness is a complex concept that has been studied from different
approaches, and disciplines; its analysis is necessary to understand its
factors and the way to promote it. Competitiveness’ new focus is based on
competitive advantages, which are dynamically created by businesspersons
and governments through a set of strategies and actions, public poli-
cies, and interinstitutional relationships that seek to add value (Solleiro &
Castañon, 2012). The US Competitiveness Policy Council has proposed a
concept of competitiveness that refers to the ability of a national economy
to produce benefits and services that surpass international market goals,
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while citizens reach a standard of growth and sustainable life (Compet-
itiveness Policy Council, 1992; Solleiro & Castañon, 2012). Thus, the
competitive environment implies a complex relationship among public
policies and the relationship between companies and institutions in each
sector.

Much time and effort has been spent attempting to differentiate the
characteristics of micro- and macro-competitiveness. However, compet-
itiveness emerging on a micro-level will certainly impact the degree of
regional and country competitiveness. While prosperity is a main objec-
tive of competitiveness, it is commonly measured by means of productivity
(Porter, 2004). The more progress is understood and achieved, the clearer
it is that competitiveness can no longer be reached without social growth
and development. In the sense that cost, market share, productivity,
price, stock, and currency are no longer ideal and realistic indicators of
competitive performance.

Atkinson (2013) posited that competitiveness is a ubiquitous concept,
which makes sense since, regardless of the amount of definitions and their
micro and/or macro emphasis, the variables tend to be well correlated.
For instance, at a micro-level, competitiveness has been defined as the
ability to be commercially successful by an increase in productivity, market
share, and, thus, profitability (Filó, 2007). Louati (2018) posited that
competitiveness refers to an organization’s ability to deliver “products of
higher value at equal or lower-cost and to build competitive positions that
enable superior economic performance” than its competitors. Carayannis
and Gonzalez (2003) have stated that competitiveness pertains to indi-
viduals, organizations, and countries alike. Therefore, it is not possible to
understand a country’s competitiveness without appreciating individuals
and organizations’ participation in its achievement, as well as the social,
environmental, and economic conditions they endure.

At a macro-level, a Nation’s competitiveness has been defined as its
productivity and ability for growth (Ai & Ushakov, 2019) as well as
proficiency to maintain and increase international market share while
improving society’s quality of life (Weng, 2019). The Global Competi-
tive Index assesses 12 pillars that together describe a country’s degree of
competitiveness; that is, how close an economy is to the considered “ideal
state or frontier” (Schwab, 2019). The pillars include: institutions, infras-
tructure, ICT adoption, macroeconomic stability, product market, labor
market, financial system, market size, health, skills, business dynamism,
and innovation capability (WEF, 2015).
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Sustainability

It is a common misconception that sustainability is merely associated with
the environment (Bansal & DesJardine, 2014), that it is reserved for the
natural world. It makes sense as it is usually accompanied by concepts such
as global warming, climate change, ozone layer depletion, deforestation,
extinct species, and other major environmental issues. However, the envi-
ronment is only one aspect of sustainability. In 1987, sustainability was
defined by the World Commission on Environment and Development
(WCED): Our Common Future Report, also known as the Brundt-
land Report, as the intent to “meet the needs of the present generation
without compromising the ability of future generations to meet their
own needs” (UN General Assembly, 1987). According to Sen (2013),
the report emphasized justice across generations with a focus on human
beings.

Brown et al. (1987) posited that sustainability is related to develop-
ment and environmental management. And, according to Birdsall (2014),
sustainability is a process by which environmental, sociocultural, and
economic aspects interact to work on a given issue. As such, sustain-
ability is typically related to the Triple Bottom Line: People, Planet, and
Prosperity (Elkington, 1997), all elemental to organizational success. In
other words, sustainability is concerned with economic, social, and envi-
ronmental elements (Robins, 2006). The United Nations has defined
development as the “multidimensional undertaking to achieve a higher
quality of life for all people” (UN General Assembly, 1997); therefore,
it is fitting that sustainable development “recognizes the interconnected-
ness of economic prosperity, environmental integrity, and social equity”
(Gladwin et al., 1995); in other words, sustainable development is well
associated with competitiveness.

In the year 2000, leaders from 189 UN member countries signed
the now historic Millennium Declaration (SDGF, 2019), [A/RES/55/2]
(UN, 2000), whereby they committed to the 8 Millennium Development
Goals (MDGs) by 2015 (WHO, 2019). The goals’ success laid in the fact
that they were interrelated and addressed integrally; thus, the achieve-
ment of one goal would positively impact in the achievement of others.
For instance, increased access and completion of primary education has
direct impact in the eradication of extreme poverty, while the latter
directly impacts the reduction of child mortality, etc. In September 2015,
UN members approved the Agenda for Sustainable Development; 193
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member countries signed “Transforming Our World: the 2030 Agenda
for Sustainable Development,” also known as the “2030 Agenda.” The
latter includes seventeen goals to be achieved by the year 2030, focused
on sustainable development, and based on Human Rights and quality of
life-leaving no one behind (Dugarova et al., 2017). The goals include:
no poverty, zero hunger, good health and well-being, quality education,
gender equality, clean water and sanitation, affordable and clean energy,
decent work and economic growth, industry, innovation and infrastruc-
ture, reduced inequalities, sustainable cities and communities, responsible
consumption and production, climate action, life below water, life on
land, peace, justice, and strong institutions, and partnerships for the goals
(Sachs et al., 2020).

Innovation

According to Sternberg et al. (2003), innovation is “the channeling of
creativity so as to produce a creative idea and/or product to people that
can and wish to use.” The Oslo Manual (OECD, 2018) distinguishes
between innovation as an outcome and the activities by which innovations
come about. It defines an innovation as “a new or improved product or
process (or combination thereof) that differs significantly from the unit’s
previous products or processes and that has been made available to poten-
tial users (product) or brought into use by the unit (process)” (OECD,
2018). Moreover, “innovation activities include all developmental, finan-
cial and commercial activities undertaken by a firm that are intended to
result in an innovation for the firm” (OECD/Eurostat, 2018). Therefore,
innovation is elemental to both business strategy and countries’ growth
(Dutta et al., 2020). According to Prahalad (2006), there are three partic-
ular concerns regarding innovation, including that emerging markets tend
to have limited resources, institutional voids, and the characteristics and
context of the bottom of the pyramid. That being said, these markets are
also an important source of many types of innovations, including but not
limited to frugal (Basu et al., 2013), reverse (Govindarajan & Ramamurti,
2011; Porter & Kramer, 2011), and sustainable innovations (Carrillo-
Hermosilla et al., 2010). Therefore, innovation is elemental for SDG and
competitiveness achievement. The Global Innovation Index (GII) evalu-
ates innovation performance of 131 countries worldwide (WIPO, 2020)
by providing and measuring 80 indicators (Dutta et al., 2020). The index
includes an innovation input sub-index with 5 pillars (i.e. Institutions,
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human capital and research, infrastructure, market sophistication credit,
and business sophistication) and an innovation output sub-index with 2
pillars (i.e., Knowledge and technology outputs and creative Outputs)
(Dutta et al., 2020).

Impunity

According to the Business & Human Rights Resource Center (2017),
impunity in organizations has significantly increased, particularly in rela-
tion to human rights abuses. For instance, violations of human rights go
unchecked across supply chains as focal companies disassociate account-
ability from their associates’ actions. This type of corporate impunity
occurs in developing countries and emerging markets where regula-
tory authorities’ efforts prove inadequate (Deva, 2012) and/or laws are
less restrictive or vague. In 1997, the Commission on Human Rights’
Report on the administration of justice and detainee human rights defined
impunity as (Joinet, 1997):

The impossibility, de jure or de facto, of bringing the perpetuators of human
rights violations to account – whether in criminal, civil, administrative or
disciplinary proceedings – since they are not subject to any inquiry that might
lead to their being accused, arrested, tried and, if found guilty, sentenced to
appropriate penalties, and to making reparations to their victims.

Therefore, impunity occurs when there is dissonance between the pursuit
of justice and justice itself, when one party benefits from exemption
of accountability; it is a significant hindrance to the execution of laws
(OHCHR, 2011). For that matter, impunity is directly correlated with
the violation of human rights and, as such, cannot coexist with competi-
tiveness.

According to the Center for Impunity and Justice Studies (CESIJ),
impunity is “a multidimensional phenomenon that goes beyond the
analysis of crimes capable of being punished, such as homicide, and
has three main dimensions: security, justice and human rights” (Le
Clercq Ortega & Rodríguez Sánchez Lara, 2020). The objective of
the Global Impunity Index (IGI) is to “quantitatively make visible the
global problem of impunity and its relationship with other complex
phenomena such as inequality, corruption and violence (Le Clercq
Ortega & Rodríguez Sánchez Lara, 2020).” The latter is done by
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comparing levels of impunity worldwide in relation to the structure
and function of security and justice systems and human rights. The
index includes three general dimensions (i.e., structural dimension, func-
tional dimension, and human rights) that together describe the degree of
impunity of a country; in 2020, the dimensions of 69 economies were
evaluated (Le Clercq Ortega & Rodríguez Sánchez Lara, 2020).

Human Development

Organizations have stake in society and the environment, therefore,
neglecting their distress is counterproductive. Schmidheiny and Business
Council for Sustainable Development (1998) have posited that “corpo-
rate leaders who ignore economic, political or social changes will lead
their companies to failure.” That said, according to Hopkins (2007),
organizations can impact social development via CSR engagement and
obtain benefits, including improved image, financial performance, collab-
orator motivation, innovation, creativity, improved risk management and
stakeholder management, consumer preference, among others. Devel-
opment is a concept constructed on context, where at some point,
development means sufficient income and GDP, and in another context
it means poverty reduction, equality, and freedom. According to the
UNDP (2020a), human development encompasses “expanding the rich-
ness of human life, rather than simply the richness of the economy in
which human beings live. It is an approach that is focused on people
and their opportunities and choices.” As such, human development is
elemental for the achievement of competitiveness. In accordance with
the Human Development Index, there are three dimensions, health,
education, and standard of living, which together describe the degree of
development of a country (UNDP, 2020b); the indicators are: population
trends, health outcomes, education achievements, national income and
resource composition, work and employment, human security, human and
capital mobility, perceptions of wellbeing, and fundamental human rights
treaties’ status (UNDP, 2020c); in 2020, 195 economies were evaluated
(UNDP, 2020b).

Competitiveness and Sustainability

According to the World Economic Forum, competitiveness as a part
sustainability is defined as “the set of institutions, policies and factors
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that make a nation productive over the longer term while ensuring social
and environmental sustainability” (Cann, 2016; Corrigan et al., 2014).
Therefore, sustainable competitiveness implies the attainment of balanced
economic, social, and environmental elements, which may not be achieved
if any of these elements are not proactively sought out, measured, and
fulfilled. Therefore, in order to achieve competitiveness, there should be
equal levels of sustainable development, human development, and inno-
vation. Further, for there to be synergy of the latter, impunity should be
a non-issue. In this approach, the perceived trade-offs between economic,
social, and environmental factors can be mitigated by adopting a holistic
and longer-term approach to growth (Schwab & Zahidi, 2020).

Study Design

The general objective of the study was to evaluate the potential correla-
tion between competitiveness and sustainable development toward global
recovery. In order to do so, the study was conducted with a mixed-
method approach: quantitative and qualitative analyses were carried out
using machine learning and content analysis. A univariate analysis was
executed to determine the most relevant values for each index. Next, a
correlation analysis was executed to determine the degree of the indexes’
indicator association. Correlations were calculated based on Pearson’s
correlation scores for all characteristic pairs in the data set. Only the most
relevant variables were considered. The ranking considers the target vari-
able in the dataset and scores the attributes according to their correlation
with the target variable (index value); the higher the value, the greater
the relevance to the regression.

In order to determine if the countries listed were behaving in a similar
manner, a k-Means machine learning technique was implemented to iden-
tify potential clusters for each index. A Silhouette metric was used to assess
and verify cluster veracity; said metric includes a value between 0 and 1
which indicates a country’s probability of being part of a specific cluster.
These metrics contrast average distance to elements in the same cluster
with the average distance to elements in other clusters. The method used
to initiate the clustering process was k-Means + (first center is selected
randomly, the subsequent are chosen from the remaining points with
probability proportioned to squared distance from the closest center). A
value above 0.5 was acceptable to confirm countries’ appropriate fit in
their corresponding cluster.
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Results

Variables Triggering Competitiveness

The correlation analysis for the GCI revealed the indicators significant
to the corresponding regression. The top twenty indicators, which had a
greater impact on the overall attainment of global competitiveness or the
“ideal state” of competitiveness (Schwab, 2019), and the corresponding
scores by relevance are as follows:

• Reliability of water supply (643.74)
• Border clearance efficiency (430.06)
• Patent applications (425.00)
• Internet users (355.30)
• Fixed-broadband Internet subscriptions (338.27)
• Intellectual property protection (333.44)
• Efficiency of air transport services (327.56)
• Incidence of corruption (317.44)
• Strength of auditing and accounting standards (317.38)
• Active labor market policies (314.54)
• Health life expectancy (286.22)
• Property rights (281.97)
• Digital skills-active population (281.94)
• e-participation (280.24)
• International co-inventions (278.31)
• Debt dynamics (271.31)
• School life expectancy (268.61)
• Exposure to unsafe drinking water (260.84)
• Buyer sophistication (253.56)
• SME financing (253.36).

Clustering Competitive Economies

Potential similarities among economies are evaluated in association with
the top 20 variables that best describe global competitiveness. Results
show that there were 8 major clusters by which countries were grouped;
meaning that, economies belonging to each cluster depict similarities
among them and, as a group, differ from the other seven clusters. Table
13.1 depicts the countries that have been associated in each of the 8 clus-
ters along with their corresponding level of competitiveness. The clusters
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Table 13.1 GCI cluster analysis
Country C GCI 4.0 Country C GCI 4.0 Country C GCI 4.0

Chile C1 70.53 Angola C2 38.11 Australia C3 78.74
China C1 73.90 Burundi C2 40.25 Austria C3 76.60
Cyprus C1 66.38 Benin C2 45.82 Belgium C3 76.38
Czech Republic C1 70.85 Burkina Faso C2 43.42 Canada C3 79.59
Spain C1 75.27 Cote d'Ivoire C2 48.14 Switzerland C3 82.32
Estonia C1 70.90 Cameroon C2 46.01 Germany C3 81.79
Hungary C1 65.07 Congo, Democratic Rep. C2 36.13 Denmark C3 81.17
Italy C1 71.52 Gabon C2 47.46 Finland C3 80.24
Lithuania C1 68.35 Haiti C2 36.34 France C3 78.80
Latvia C1 66.98 Lesotho C2 42.90 United Kingdom C3 81.20
Malta C1 68.54 Madagascar C2 42.85 Hong Kong SAR C3 83.14
Poland C1 68.89 Mali C2 43.59 Ireland C3 75.11
Portugal C1 70.44 Mozambique C2 38.07 Iceland C3 74.71
Slovak Republic C1 66.77 Mauritania C2 40.91 Israel C3 76.74
Slovenia C1 70.20 Malawi C2 43.70 Japan C3 82.27
Uruguay C1 63.46 Nigeria C2 48.32 Korea, Rep. C3 79.61

Chad C2 35.08 Luxembourg C3 77.02
Country C GCI 4.0 Yemen C2 35.50 Netherlands C3 82.39

Armenia C4 61.27 Zambia C2 46.51 Norway C3 78.05
Dominican Republic C4 58.31 Zimbabwe C2 44.24 New Zealand C3 76.74
Egypt C4 54.54 Singapore C3 84.78
Indonesia C4 64.62 Country C GCI 4.0 Sweden C3 81.24
India C4 61.36 Bangladesh C5 52.12 Taiwan, China C3 80.24
Jamaica C4 58.25 Botswana C5 55.49 United States C3 83.67
Jordan C4 60.93 Ethiopia C5 44.37
Sri Lanka C4 57.10 Ghana C5 51.19 Country C GCI 4.0
Morocco C4 60.00 Guinea C5 46.13 Albania C6 57.61
Panama C4 61.63 Gambia, The C5 45.92 Bosnia and Herzegovina C6 54.73
Philippines C4 61.86 Guatemala C5 53.51 Bolivia C6 51.80
Thailand C4 68.11 Honduras C5 52.62 Brazil C6 60.92
South Africa C4 62.43 Kenya C5 54.14 Cape Verde C6 50.83

Cambodia C5 52.08 Algeria C6 56.25
Country C GCI 4.0 Lao PDR C5 50.10 Ecuador C6 55.73

Argentina C7 57.20 Namibia C5 54.46 Iran, Islamic Rep. C6 52.96
Bulgaria C7 64.89 Nepal C5 51.57 Kyrgyz Republic C6 53.99
Barbados C7 58.90 Pakistan C5 51.35 Lebanon C6 56.28
Brunei Darussalam C7 62.75 Rwanda C5 52.82 Moldova C6 56.74
Colombia C7 62.73 Senegal C5 49.68 Macedonia, FYR C6 57.32
Costa Rica C7 62.00 Eswatini C5 46.43 Mongolia C6 52.61
Georgia C7 60.61 Tajikistan C5 52.39 Nicaragua C6 51.52
Greece C7 62.58 Tanzania C5 48.19 Peru C6 61.66
Croatia C7 61.93 Uganda C5 48.93 Paraguay C6 53.63
Kazakhstan C7 62.94 El Salvador C6 52.57
Kuwait C7 65.10 Country C GCI 4.0 Tunisia C6 56.40
Mexico C7 64.94 United Arab Emirates C8 75.00 Ukraine C6 56.99
Montenegro C7 60.82 Azerbaijan C8 62.71 Venezuela C6 41.82
Mauritius C7 64.26 Bahrain C8 65.37 Viet Nam C6 61.54
Romania C7 64.35 Malaysia C8 74.60
Russian Federation C7 66.73 Oman C8 63.60
Serbia C7 60.85 Qatar C8 72.86
Seychelles C7 59.59 Saudi Arabia C8 70.02
Trinidad and Tobago C7 58.30
Turkey C7 62.13

Source Own elaboration with data from Schwab (2019)

with more countries were 5 and 6 followed by cluster 8; however, coun-
tries with the largest and best water-access infrastructure are in cluster
three, which corresponds to the countries with the highest incomes.

Countries tend to shift index positions in the index from year to
year; this would suggest that achieving sustained competitiveness is not
as straightforward as complying with the GCI’s Pillar indicators. Results
show that countries grouped in cluster three rated the highest; in other
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words, they were the most competitive countries and, thus, should
account for the best practices; however, not all countries in cluster three
account for the highest compliance with water reliability, yet did comply
with a threshold of at least 70% compliance.

Variables Triggering Sustainability

The intent was to develop the same analysis for the SDGs, however,
due to data paucity, a qualitative analysis was developed on the basis of
the “traffic light” results (i.e. red: score is decreasing; orange: score is
stagnant or increasing below 50%; yellow: score increased 50% or more,
yet below the goal itself; green: score is increasing toward the goal or
remains at goal achievement; gray: insufficient data), as well as the overall
the countries’ SDG index (Sachs et al., 2020). Best practices regarding
sustainable development are visible by countries with green status goals.
Results indicate that only 4 countries did not have a score or any goals
rated in green. 22% had an overall score for sustainable development, but
did not have any green goals. 12% had no overall score, yet had green
goals; from these, 26% had 2 green goals and 74% had 1. Thus, it is inter-
esting that these countries did not have a score. It was thought that the
reason was because they accounted for too many goals without informa-
tion, however, the number of goals without information varies from zero
to eleven; therefore, the motive remains unclear. 64% had at least 1 green
goal, of which 56% only had 1 green goal, 33% had 2, 6% had 3, and only
1% had 5 and 6 green goals. Finally, it is noteworthy that no countries
had a green status for goals 2 and 14.

In order to determine association of best practices between compet-
itiveness and SDGs, the countries with 70% or better GCI compliance
were considered for analysis. These countries were selected because they
were the most competitive countries and should, therefore, also be on
track for SDG achievement. However, results indicate that the most
competitive countries are not highly compliant with the goals; in fact, only
1 has 5 green goals. The top ten counties are: Denmark, Sweden, Finland,
France, Austria, Germany, Czech Republic, Norway, Netherlands, and
Estonia; moreover, there was paucity in data for Hong Kong SAR and
Taiwan, China.
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Variables Triggering Innovation

The correlation analysis for the GII revealed the indicators signifi-
cant to the corresponding regression. The twenty indicators that had
greater impact on overall attainment of Global innovativeness, and their
corresponding scores by relevance are as follows:

• ICT use (535.87)
• Government effectiveness (472.69)
• ICT access (361.33)
• Regulatory quality (356.78)
• Country code top-level domains (346.92)
• Generic top-level domains (331.70)
• Online e-participation (267.01)
• Rule of law (266.71)
• Government’s online service (260.89)
• Environmental performance (243.00)
• Citable documents H index (199.95)
• Political and operational stability (180.14)
• Scientific and technical publications (164.63)
• Patent applications by origin (163.82)
• ISO 14001 environmental certificates (156.26)
• QS university ranking average score top 3 universities (155.65)
• Ease of resolving insolvency (155.37)
• ISO 9001 quality certificates (145.78)
• Tertiary enrollment (140.01)
• Patent families filed in at least two offices (137.49).

Clustering Innovative Economies

Potential similarities among economies were evaluated on the basis of
the top 20 variables that best describe global innovativeness. Results
show that, in 2020, there were 8 major clusters by which countries were
grouped. Table 13.2 depicts the countries that have been associated in
each of the 8 clusters. The cluster with more countries were clusters 4
and 1 followed by clusters 6 and 7. Results show that countries grouped
in cluster 4, the largest cluster, rated highest; in other words, they were
the most innovative countries and, thus, should account for the best prac-
tices. Although not all countries in said cluster had the highest compliance
with the top twenty indicators, they did comply with a threshold of at least
70% compliance.
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Table 13.2 GII cluster analysis
Country C GII Country C GII Country C GII

United Republic of Tanzania C1 25.57 United Arab Emirates C2 41.79 Mongolia C3 33.41
Honduras C1 22.95 Thailand C2 36.68 Jamaica C3 29.10
Guatemala C1 22.35 Montenegro C2 35.39 Azerbaijan C3 27.23
Tajikistan C1 22.23 Mauritius C2 34.35 Indonesia C3 26.49
Cambodia C1 21.46 Costa Rica C2 33.51 Botswana C3 25.43
Malawi C1 21.44 Qatar C2 30.81 Dominican Republic C3 25.10
Côte d'Ivoire C1 21.24 Brunei Darussalam C2 29.82 Rwanda C3 25.06
Lao People's Democratic Republic C1 20.65 Panama C2 29.04 El Salvador C3 24.85
Uganda C1 20.54 Kuwait C2 28.40 Paraguay C3 24.14
Madagascar C1 20.40 Bahrain C2 28.37 Cabo Verde C3 23.86
Bangladesh C1 20.39 Albania C2 27.12 Sri Lanka C3 23.78
Nigeria C1 20.13 Oman C2 26.50 Senegal C3 23.75
Burkina Faso C1 20.00 Trinidad and Tobago C2 24.14 Namibia C3 22.51
Cameroon C1 19.98 Ghana C3 22.28
Zambia C1 19.39
Mali C1 19.15 Country C GII Country C GII
Mozambique C1 18.70 Ukraine C5 36.32 China C6 53.28
Togo C1 18.54 Armenia C5 32.64 Viet Nam C6 37.12
Benin C1 18.13 Georgia C5 31.78 Russian Federation C6 35.63
Ethiopia C1 18.06 Saudi Arabia C5 30.94 India C6 35.59
Niger C1 17.82 Iran C5 30.89 Philippines C6 35.19
Myanmar C1 17.74 Bosnia and Herzegovina C5 28.99 Turkey C6 34.90
Guinea C1 17.32 Jordan C5 27.79 Mexico C6 33.60

Republic of Moldova C6 32.98
Country C GII Country C GII South Africa C6 32.67

Switzerland C4 66.08 Czech Republic C7 48.34 Brazil C6 31.94
Sweden C4 62.47 Italy C7 45.74 Belarus C6 31.27
United States of America C4 60.56 Cyprus C7 45.67 Tunisia C6 31.21
United Kingdom C4 59.78 Slovenia C7 42.91 Colombia C6 30.84
Netherlands C4 58.76 Malaysia C7 42.42 Morocco C6 28.97
Denmark C4 57.53 Hungary C7 41.53 Peru C6 28.79
Finland C4 57.02 Latvia C7 41.11 Kazakhstan C6 28.56
Singapore C4 56.61 Bulgaria C7 39.98 Argentina C6 28.33
Germany C4 56.55 Poland C7 39.95
Republic of Korea C4 56.11 Slovakia C7 39.70 Country C GII
Hong Kong, China C4 54.24 Lithuania C7 39.18 Kenya C8 26.13
France C4 53.66 Croatia C7 37.27 Lebanon C8 26.02
Israel C4 53.55 Greece C7 36.79 Uzbekistan C8 24.54
Ireland C4 53.05 Romania C7 35.95 Kyrgyzstan C8 24.51
Japan C4 52.70 Serbia C7 34.33 Nepal C8 24.35
Canada C4 52.26 Chile C7 33.86 Egypt C8 24.23
Luxembourg C4 50.84 North Macedonia C7 33.43 Ecuador C8 24.11
Austria C4 50.13 Uruguay C7 30.84 Bolivia C8 22.41
Norway C4 49.29 Pakistan C8 22.31
Iceland C4 49.23 Zimbabwe C8 19.97
Belgium C4 49.13 Algeria C8 19.48
Australia C4 48.35 Yemen C8 13.56
Estonia C4 48.28
New Zealand C4 47.01
Malta C4 46.39
Spain C4 45.60
Portugal C4 43.51

Source Own elaboration with data from Dutta et al. (2020)

Variables Triggering Impunity

The correlation analysis for the IGI revealed the indicators significant to
the corresponding regression. The twelve indicators which had a greater
impact on the overall impunity of the countries and the corresponding
scores by relevance are as follows:



13 MACHINE LEARNING SUSTAINABLE … 255

• Region (0.493)
• Professional judges and magistrates per 100,000 inhabitants (0.363)
• Police per 100,000 inhabitants (0.329)
• Percentage of incarcerated without sentence (0.318)
• People before courts/number of judges (0.267)
• Personnel in prisons/total inmates (0.223)
• People before courts/ number of prosecutors (0.208)
• Human rights (0.178)
• Imprisoned /convicted (0.148)
• Incarcerated for homicide /total homicides (0.147)
• People before courts/people in formal contact with police (0.134)
• Personnel in prisons/total capacity of prisons (0.134).

Clustering Economies Exempt from Punishment

Potential similarities among economies are evaluated based on the top 12
variables that best describe global impunity. Results show that there were
7 major clusters by which countries were grouped. Table 13.3 depicts
the countries associated in each of the 7 clusters along with their corre-
sponding level of impunity. The clusters with more countries were 2 and 4
followed by cluster 1. Findings indicate that countries grouped in cluster
four, the second largest cluster, rated highest; in other words, they were
the least exempt of punishment and, thus, should account for the best
practices; however, not all countries in said cluster account for the highest
compliance the most relevant variables.

Variables Triggering Human Development

The correlation analysis for the HDI revealed the indicators signifi-
cant to the corresponding regression. The five indicators, which had a
greater impact on overall Global human development attainment, are: life
expectancy at birth (0.113), mean years of schooling (0.113), expected
years of schooling (0.093), GNI per capita rank minus HDI rank (0.079),
and gross national income per capita (0.061).

Clustering Economies on Human Development

Potential similarities among economies are evaluated using the top 5 vari-
ables that best describe global human development. Results show that, in
2020, there were 8 major clusters by which countries were grouped. Table
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Table 13.3 IGI cluster analysis
Country C IGI Country C IGI Country C IGI

Armenia C1 48.72 Albania C2 32.12 Barbados C3 40.48
Azerbaijan C1 54.56 Bahrain C2 46.37 Colombia C3 46.88
Cameroon C1 47.87 Belarus C2 41.17 Costa Rica C3 39.51
Ecuador C1 48.17 Bosnia and Herzegovina C2 25.31 Guatemala C3 49.66
Georgia C1 40.51 Bulgaria C2 31.37 Guyana C3 52.07
Kazakhstan C1 48.30 Croatia C2 20.46 Honduras C3 59.69
Kyrgyzstan C1 51.80 Greece C2 24.05 Mexico C3 49.67
Nepal C1 51.94 Hungary C2 28.34 Panama C3 42.54
Republic of Korea C1 37.71 Kosovo under UNSCR C2 47.69 Paraguay C3 53.15
Singapore C1 44.89 Latvia C2 33.14 Peru C3 48.31
State of Palestine C1 47.79 Liechtenstein C2 47.83

Lithuania C2 35.78 Country C IGI
Country C IGI Montenegro C2 31.71 Algeria C6 57.63

Austria C4 37.24 Poland C2 37.20 Morocco C6 58.04
Belgium C4 32.97 Portugal C2 33.06
Canada C4 45.66 Republic of Moldova C2 44.29 Country C IGI
Estonia C4 31.36 Romania C2 28.89 United States of America C7 40.21
Finland C4 32.90 Russian Federation C2 46.74
France C4 36.06 Serbia C2 30.97
Germany C4 32.46 Slovakia C2 32.73
Iceland C4 31.03 Slovenia C2 20.26
Italy C4 33.78
Japan C4 37.67 Country C IGI
Mongolia C4 35.02 Chile C5 47.63
Netherlands C4 29.76 Denmark C5 38.82
Norway C4 27.36 Thailand C5 62.82
Spain C4 34.81 Turkey C5 46.17
Sweden C4 25.94
Switzerland C4 38.42
UK (England & Wales) C4 32.49
UK (Northern Ireland) C4 36.61
UK (Scotland) C4 36.09

Source Own elaboration with data from Le Clercq Ortega and Rodríguez Sánchez Lara (2020)

13.4 depicts the countries that have been associated in each of the 8 clus-
ters. The clusters with more member countries were 1 and 4 followed by 3
and 2. Findings suggest that the lower the score on human development,
the lower the score on life expectancy at birth. However, countries not
positioned in the highest cluster did account for a relatively high compli-
ance with life expectancy at birth; the latter is consistent with the fact that
it is the most relevant variable for human development. Results show that
countries grouped in cluster 2 rated highest; in other words, countries
with the highest scores in human development and, thus, should account
for the best practices. While none of the countries in cluster 2 scored
one hundred percent on compliance with most relevant variable, they did
meet a threshold of at least seventy percent compliance.
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Table 13.4 HDI cluster analysis
Country C HDI Country C HDI Country C HDI

Panama C1 81.5 Nicaragua C3 66 Turkmenistan C5 71.5
Bahamas C1 81.4 India C3 64.5 Gabon C5 70.3
Malaysia C1 81 Honduras C3 63.4 Namibia C5 64.6
Mauritius C1 80.4 Bangladesh C3 63.2 Lao People's Democratic Republic C5 61.3
Seychelles C1 79.6 Kiribati C3 63 Eswatini  C5 61.1
Trinidad and Tobago C1 79.6 Sao Tome and Principe C3 62.5 Equatorial Guinea C5 59.2
Mexico C1 77.9 Micronesia C3 62 Angola C5 58.1
Saint Kitts and Nevis C1 77.9 Ghana C3 61.1 Nigeria C5 53.9
Antigua and Barbuda C1 77.8 Vanuatu C3 60.9 Côte d'Ivoire C5 53.8
Thailand C1 77.7 Timor-Leste C3 60.6 Lesotho C5 52.7
North Macedonia C1 77.4 Nepal C3 60.2
Colombia C1 76.7 Kenya C3 60.1 Country C HDI
Brazil C1 76.5 Cambodia C3 59.4 Singapore C6 93.8
China C1 76.1 Zambia C3 58.4 Liechtenstein C6 91.9
Saint Lucia C1 75.9 Myanmar C3 58.3 Luxembourg C6 91.6
Dominican Republic C1 75.6 Congo C3 57.4 United Arab Emirates C6 89
Lebanon C1 74.4 Zimbabwe C3 57.1 Andorra C6 86.8
Maldives C1 74 Solomon Islands C3 56.7 Qatar C6 84.8
Saint Vincent and the Grenadines C1 73.8 Syrian Arab Republic C3 56.7 Brunei Darussalam C6 83.8
Suriname C1 73.8 Cameroon C3 56.3 Kuwait C6 80.6
Botswana C1 73.5 Comoros C3 55.4
Paraguay C1 72.8 Benin C3 54.5 Country C HDI
Libya C1 72.4 Uganda C3 54.4 Estonia C7 89.2
Indonesia C1 71.8 Rwanda C3 54.3 Cyprus C7 88.7
South Africa C1 70.9 Tanzania C3 52.9 Lithuania C7 88.2
Egypt C1 70.7 Madagascar C3 52.8 Poland C7 88
Viet Nam C1 70.4 Togo C3 51.5 Latvia C7 86.6
Morocco C1 68.6 Afghanistan C3 51.1 Portugal C7 86.4
Guyana C1 68.2 Haiti C3 51 Slovakia C7 86
Iraq C1 67.4 Malawi C3 48.3 Hungary C7 85.4
El Salvador C1 67.3 Saudi Arabia C7 85.4
Cabo Verde C1 66.5 Country C HDI Bahrain C7 85.2
Guatemala C1 66.3 Montenegro C4 82.9 Chile C7 85.1
Bhutan C1 65.4 Palau C4 82.6 Croatia C7 85.1

Belarus C4 82.3 Argentina C7 84.5
Country C HDI Barbados C4 81.4 Romania C7 82.8

Norway C2 95.7 Georgia C4 81.2 Kazakhstan C7 82.5
Ireland C2 95.5 Serbia C4 80.6 Russian Federation C7 82.4
Switzerland C2 95.5 Albania C4 79.5 Turkey C7 82
Hong Kong, China (SAR) C2 94.9 Cuba C4 78.3 Uruguay C7 81.7
Iceland C2 94.9 Iran C4 78.3 Bulgaria C7 81.6
Germany C2 94.7 Sri Lanka C4 78.2 Oman C7 81.3
Sweden C2 94.5 Bosnia and Herzegovina C4 78 Costa Rica C7 81
Australia C2 94.4 Ukraine C4 77.9 Grenada C7 77.9
Netherlands C2 94.4 Peru C4 77.7
Denmark C2 94 Armenia C4 77.6 Country C HDI
Finland C2 93.8 Ecuador C4 75.9 Pakistan C8 55.7
United Kingdom C2 93.2 Azerbaijan C4 75.6 Papua New Guinea C8 55.5
Belgium C2 93.1 Moldova C4 75 Mauritania C8 54.6
New Zealand C2 93.1 Algeria C4 74.8 Djibouti C8 52.4
Canada C2 92.9 Fiji C4 74.3 Senegal C8 51.2
United States C2 92.6 Dominica C4 74.2 Sudan C8 51
Austria C2 92.2 Tunisia C4 74 Gambia C8 49.6
Israel C2 91.9 Mongolia C4 73.7 Ethiopia C8 48.5
Japan C2 91.9 Jamaica C4 73.4 Guinea-Bissau C8 48
Slovenia C2 91.7 Jordan C4 72.9 Guinea C8 47.7
Korea (Republic of) C2 91.6 Tonga C4 72.5 Yemen C8 47
Spain C2 90.4 Uzbekistan C4 72 Eritrea C8 45.9
France C2 90.1 Bolivia C4 71.8 Mozambique C8 45.6
Czechia C2 90 Philippines C4 71.8 Burkina Faso C8 45.2
Malta C2 89.5 Belize C4 71.6 Sierra Leone C8 45.2
Italy C2 89.2 Samoa C4 71.5 Mali C8 43.4
Greece C2 88.8 Venezuela C4 71.1 South Sudan C8 43.3

Palestine C4 70.8 Chad C8 39.8
Marshall Islands C4 70.4 Central African Republic C8 39.7
Kyrgyzstan C4 69.7 Niger C8 39.4
Tajikistan C4 66.8

Source Developed by authors with data from UNDP (2020b)
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Discussion

Best practices across indexes are most likely associated with the top 10
countries in each index. Findings showed that only 2 countries made the
top 10 for all 5 indexes: The Netherlands and Sweden; Denmark made
the top 10 in 4 indexes. Switzerland, Germany, and Norway made the
top 10 in 3 indexes, Singapore, the United States, Hong Kong, United
Kingdom, and Finland ranked high in 2 indexes, and the rest only in 1.
Hong Kong SAR, and Taiwan, China, are considered high performing in
regard to competitiveness; however, there is no SDG achievement infor-
mation for them. Switzerland, the United States, United Kingdom, and
Singapore, which are in the top 10 on Competitiveness and Innovation
indexes, did not make the top 10 on SDGs. It is noteworthy that only
half of countries ranking high on human development are among the top
10 of the other indexes. The following are the top ten countries in each
index:

GCI SDGs GII IGI HDI
1. Singapore
SAR

1. Denmark 1. Switzerland 1. Slovenia 1. Norway

2. United
States

2. Sweden 2. Sweden 2. Croatia 2. Ireland

3. Hong
Kong

3. Finland 3. United States 3. Greece 3. Switzerland

4.
Netherlands

4. France 4. United
Kingdom

4. Bosnia and
Herzegovina

4. Hong Kong
SAR

5. Switzerland 5. Austria 5. Netherlands 5. Sweden 5. Iceland
6. Japan 6. Germany 6. Denmark 6. Norway 6. Germany
7. Germany 7. Czech

Republic
7. Finland 7. Hungary 7. Sweden

8. Sweden 8. Norway 8. Singapore 8. Romania 8. Australia
9. United
Kingdom

9 .Netherlands 9. Germany 9. Netherlands 9. Netherlands

10. Denmark 10. Estonia 10. Republic of
Korea

10. Serbia 10. Denmark

Given competitiveness’ definition, it would be expected that the most
competitive countries would also rank high in other global indexes sharing
common variables. Gabriela Ramos, Chief of Staff and Sherpa to the G20,
has posited that it “is not only unacceptable and unsustainable ethically
or socially, inequality also impacts the prospects of higher productivity
and growth” (OECD, 2018). According to the quantitative and qualita-
tive results, there is significant variable overlap in each index, which begs
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the question, why are competitive countries not ranking higher in other
indexes?

It makes sense that water supply reliability is the most relevant variable
when describing competitiveness, since it is described as the absence of
fluctuations/interruptions (Schwab, 2019), and water supply unreliability
significantly burdens households and negatively impacts the population’s
health, especially for the poorest countries (Majuru et al., 2016), as well
as poorest and neglected areas in developing and developed countries.
According to the Human Development Report, both “water and sanita-
tion are essential for human development” and are a human right (UN
General Assembly, 2010). In other words, access to water is essential to
the attainment of competitiveness.

If competitiveness is the conjunction of the best economic, social,
and environmental conditions, then, it would be expected that the
most competitive countries effectively tend to these three key aspects.
When analyzing the top 20 variables, it is noteworthy that Pillars 10
and 11 are not included in the most significant variables which are
descriptive of Global Competitiveness. Variables with 70% or higher
compliance that could be tackled at an organizational level to promote
micro- and macro-competitiveness include: research and development,
innovation, stakeholder relationship, training and development, effective
management, auditing, and anti-corruption.

According to the results, the most competitive countries with higher
SDG achievement are significantly lagging in: zero hunger, responsible
consumption and production, climate action, life below water, and part-
nerships toward the goals, respectively. Further, these countries only show
an increasing score for goal 1, no poverty. The SDGs have been previ-
ously studied, and Morton et al. (2017) argued that there is further need
to create conditions that would enable an adequate approach to all goals.
The latter is apparent because: (i) There is insufficient data for a signif-
icant statistical analysis for the last three years, and (ii) even the most
competitive countries are nowhere close to achieving the SDGs. Interest-
ingly, all SDG variables can be applied in an organization with an adjusted
scope. In other words, organizational leaders may aim to achieve them
within the limits of their surrounding community and, in turn, positively
impact sustainable development at local and global levels. For instance,
a study held by PricewaterhouseCoopers, in 2018, found that 54% had
aligned the SDGs with their business strategies, and 60% mention the
goals in their CSR reports (Scott & McGill, 2018).
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Innovation is an important element in the pursuit of competitiveness
as well as sustainable development, thus, the most competitive countries
and those with high sustainable development achievement are expected
to rank high on the innovation global index sharing common variables.
According to Rexhepi et al., (2013), organizations’ competencies stem
from social responsibility and innovation; therefore, it makes good busi-
ness sense to converge innovativeness with socially responsible strategic
objectives in order to achieve business and social growth and devel-
opment. It was also found that the variables effectively applicable to
organizations include: regulatory quality, ICT use and access, environ-
mental performance, ISO 14001 environmental certificates, and ISO
9001 quality certificates.

Inequality, corruption, and the rule of law significantly correlate with
impunity (Le Clercq Ortega & Rodríguez Sánchez Lara, 2020); there-
fore, organizations may take on variables related to inequality, corruption,
in addition to human rights, to positively impact the reduction of
impunity. This will significantly impact trust which, in regard to firms, is
essential in terms of reputation, and license to operate (Goodman, 2006).
Further, “inequality, discrimination and unjust power relations” directly
and negatively impact development (WHO, 2010). In terms of human
development, it was also found that organizations may take on variables
related to health, schooling, and income.

Model Analysis

According to Goodman (2006), successful firms effectively align their
operations with “human and labor rights, environmental standards, anti-
corruption and transparency”; thus, it makes sense that global competi-
tiveness, sustainable and human development, innovation, and impunity
be significantly impacted by firms’ alignment with their attainment. Thus,
if organizational and government leaders have shared goals associated
with each index, global sustainable competitiveness is plausible. Moreover,
such alignment may certainly be key to a global efficient and effec-
tive recovery in response to the pandemic and collateral crises. Firms
may certainly impact all three aspects; however, in order to do so effec-
tively, according to Hutchins et al. (2019), there is a particular need for
the development of a social sustainability measurement. Interestingly, all
applicable variables, from each index, may be well aligned with organiza-
tions’ engagement in corporate social responsibility, that is, the approach
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to business dynamics for and by society to attain social, financial, and
environmental performance.

The general objective of this study was to evaluate the potential
correlation between competitiveness and sustainable development with
the intention to scale previous actions for a comprehensive approach
to organizational sustainable competitiveness toward global recovery.
Thus, a conceptual framework was developed to illustrate the relation-
ship among the study’s constructs and relevant variables applicable for
organizational achievement. Figure 13.1 includes the conceptual frame-
work. It describes firms engaging in corporate social responsibility which
can address a series of indicators related to global indexes: innovation,
human development, sustainability, impunity, and competitiveness. In
such way that firms may aid in a country’s economic and social recovery
from the effects of COVID-19 by managing effectively and designing and
executing strategies aligned with: the seventeen sustainable development
goals, quality control, information and communication technology, anti-
corruption, innovation, research and development, effective stakeholder
relationship, and equal and fair income. By doing so, firms may positively
impact the country’s sustainable development, innovation, competitive-
ness, impunity, and human development, and, in turn, impact global
sustainable development.

Competitiveness 

Sustainable 
development  

Global 
Sustainable 

competitiveness 

Innovation

Human 
development 

Impunity

SDGs; Regulatory quality
ICT use and access
Environmental performance
ISO 14001; ISO 9001 
Inequality; Human rights
R&D; Innovation
Stakeholder relationship
Training and development
Effective management
Auditing; Anticorruption
Health; Schooling; Income

Firms

CSR  

Fig. 13.1 Global sustainable competitiveness framework
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Concluding Remarks

In a constantly evolving world, where unexpected changes are the rule
rather than the exception, the COVID-19 pandemic has highlighted
an urgent need for all countries to strengthen strategic, scientific-
technological capacities with a strong emphasis on sustainability, focusing
on environmental issues, human rights, and impunity, to achieve a higher
quality of life for the population. Grouping countries regarding their
environmental, human rights, impunity, sustainability, and innovation
performance is a beneficial quantitative approach that enables evalua-
tion of regions requiring support to improve substantive aspects of the
population’s quality of life. Doing so allows working groups focused on
improving global living conditions to promote regional improvement.

The study’s results indicate a potential correlation between competi-
tiveness and sustainable development toward global recovery. In addition,
through this research, the relevance of digitization is evidenced by high-
lighting the importance of adopting information and communication
technologies, as well as the relevant role of governments and institu-
tions in making adequate policies to combat impunity and human rights
violations. Further, findings show that, in the context of the pandemic,
governments must prioritize large-scale actions and work to ensure that
public institutions include governance principles to recover their citizens’
confidence, hence, the prevalence of common ownership and eradication
of corruption. Moreover, they must work with organizational leaders to
ensure that they too are working toward sustained growth and develop-
ment. Currently, most countries’ efforts are focused on tending to the
health crisis caused by COVID-19; yet, this juncture offers an opportu-
nity to transform economic systems so they are productive, innovative,
competitive, and sustainable. Social growth and development are only
achievable if all interested parties participate in its attainment; for such
matter, firms need to be proactive in their CSR efforts to positively impact
global indexes and, in turn, influence global sustainable competitiveness.
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