S
oXe
ISSN 2237-8960 (Online)

O&PM ABEPRO.

. ENGENHARIA DE PRODUCAO
Brazilian Journal of Operations

& Production Management

LITERATURE REVIEW

Systematic literature review: opportunities and trends to
the post-outbreak period of COVID-19

Barbara Tokarz', Eloiza Kohlbeck', Fernanda Hansch Beuren’, Alexandre Borges Fagundes’, Delcio
Pereira’

'Santa Catarina State University - UDESC, Sdo Bento do Sul, SC, Brazil.

How to cite: Tokarz, B., Kohlbeck, E., Beuren, F.H. et al. (2021), “Systematic literature review: opportunities and
trends to the post-outbreak period of COVID-19", Brazilian Journal of Operations & Production Management, Vol. 18,
No. 2, e20211146. https://doi.org/10.14488/BJOPM.2021.030

ABSTRACT

Goal: The aim of this study is to conduct a systematic literature review to identify opportunities to
minimize Covid-19 impacts on businesses.

Design / Methodology / Approach: The methodology used corresponds to a literature systematic
review, covering bibliometric and content analysis. For this purpose, the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) was employed in the literature search. In total,
98 papers were selected to compose the bibliometric analysis, of which 14 are within the scope of
the investigation (content analysis).

Results: Bibliometric results present a grouping of keywords, authors' co-citation network,
geographic distribution of publications and main journals. In the content analysis, trends for post-
pandemic economy are pointed out, unveiling guidelines and opportunities to ensure the resilience
of business proposals.

Limitations of the investigation: The conclusions present limitations inherent to literature review
papers, where filters are used to limit the search. In this work, the research was restricted to articles,
published between 2015 and 2020 and written in English.

Practical implications: This article proposes perspectives to react in a resilient way in the post-
Pandemic period of Covid-19, in order to guarantee the permanence and competitiveness of the
companies in the market.

Originality / Value: Product-Service Systems and Circular Economy were found to be related to the
trends and opportunities identified for the short-future economy.

Keywords: Covid-19; Systematic Literature Review; Circular Economy; Product-Service System;
Business Opportunity.

INTRODUCTION

The coronavirus outbreak identified in Wuhan, Hubei province, China, in December 2019
(Zhang et al., 2020a) spread fast through the world, revealing challenges in healthcare,
economic, environmental and societal fields (Chakraborty and Maity, 2020). In attempt to
balance medical needs and resources availability, an unprecedented tension arose
(Ramakrishna et al., 2020). Along with it, a need for a new perspective in the offer of products
and services, an intertwined supply chain with suppliers, stakeholders and market demands
(lvanov and Dolgui, 2020).
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In a post-outbreak period, hard work will be necessary to rightfully implement new
economic models, with perspective changes for the supply and production system
(Sarkis et al., et al., 2020). New consuming models should be promoted (Lu et al., 2020),
integrating supply chain with Circular Economy and other fields (lvanov and Dolgui, 2020).
Business models such as Product-Service Systems (PSS), commonly seen as models capable
of guiding society into a Circular Economy (Halstenberg et al., 2019; Hankammer et al., 2019;
Pieroni, et al., 2019), represent an opportunity to establish a synergic relationship between
the environment and economic growth (Jia et al., 2020).

Some tendencies emerge as ways of minimizing Covid-19 (the disease caused by the new
coronavirus) repercussions. Incorporating information and communication technologies is
one of them, which allows, at the same time, social connection (an impression of proximity)
and a small exposure (social distancing) for vulnerable and high-risk individuals (Kirdly et al.,
2020). It is important for companies to follow these trends, in order to maintain
competitiveness amid a global health crisis, acting in a resilient, enterprising and strategically
agile way (Liu et al., 2020).

Thus, the need to promote sustainable supply chain management arises (Khan et al.,
2021). Considering the Covid-19 pandemic context, Yu and Khan (2021) conducted a study
focused on the food sector and highlighted that investment in green products stimulates
supply chain development. From these considerations, a research question is established:
"How can the supply chain act with resilience and environmental awareness in the face of the covid-
19 outbreak?’. Aiming at answering this question, the goal of this paper is to conduct a
systematic literature review to identify opportunities to minimize Covid-19 impacts on
businesses, identifying business trends.

The next section of this paper presents a theoretical background on the concepts
discussed. The third section describes the research methods. The fourth section presents the
results and discussions of the bibliometric and content analysis. Finally, the last section
presents some conclusions and research perspectives.

LITERATURE REVIEW

Covid-19 and Circular Economy

The Covid-19 pandemic not only caused numerous deaths, but also triggered impacts on
the world economy on a scale not seen since the Great Depression (Laing, 2020). To ensure
the survival of supply chains, it is necessary to consider an interconnected network between
suppliers, focal companies and market demands, integrating areas such as the Circular
Economy (lvanov and Dolgui, 2020).

The long-term recovery from the impacts caused by the pandemic will be influenced by
the transformation of the current linear production model, which favors high resource
consumption, into a model based on the principles of the Circular Economy (Prideaux et al.,
2020). The most relevant definition of Circular Economy was elaborated by the Ellen
MacArthur Foudation (Geissdoerfer etal., 2017), and emphasizes its capacity to redefine
economic growth, prioritizing financial advantages for companies (Geissdoerfer et al., 2017)
valuing benefits for all society, based on the regeneration of natural systems, the maintenance
of products and materials in use, and the projection of waste and pollution (Ellen MacArthur
Foundation, 2017).

Thus, it is essential to ensure safe waste management during the Covid-19 pandemic, in
particular contaminated masks, gloves, medications and medical utensils, which should be
treated as hazardous waste and disposed of separately (Zambrano-Monserrate et al., 2020).
To meet the needs that emerge from the Coronavirus outbreak and also ensure the
sustainability of resources, the demand for evidence-based research and the need to investin
smart innovations and services, promoting eco-innovation arises (Rowan and Laffey, 2020).

The Circular Economy emerges as a strategy capable of aligning social equity, economic
welfare and environmental balance (Secco et al., 2020), where collaborative consumption has
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attracted attention due to the emergence of new business models based on shared economy
(Retamal, 2019). In this context, the Product Service System (PSS) corresponds to a model|
capable of leading society to a Circular Economy (Halstenberg et al., 2019; Hankammer et al.,
2019; Pieroni et al., 2019).

Covid-19 and Product-Service System

The Product-Service System corresponds to a specific type of business model composed
of products, services, network of actors and infrastructure (Mont, 2002), capable of developing
an indispensable “resource revolution” (Tukker, 2015) and accelerating the transition from
patterns of value creation to ensure the delivery of solutions to the customer, integrating
products and services (Zhang et al., 2020b). The PSS should be planned at the systemic level
(Fernandes et al,, 2020), integrating economic, social and environmental aspects
(Annarelli et al., 2016). The Product-Service Systems approach represents an opportunity,
especially for countries with emerging or developing economies (Retamal, 2019), and in the
post-pandemic period, it will be necessary to resume production, promoting new types of
consumption (Lu et al., 2020).

In the midst of the Covid-19 outbreak, supply chain shortages correspond to a growing
global concern (Rowan and Laffey, 2020). It is necessary to ensure the supply of goods and
services to society and ensure long-term survival in all sectors of industry (lvanov and Dolgui,
2020). Through the PSS, it is possible to meet the needs of consumers through the
customization of products and services, in addition to providing sustainability to consumption
and production (Yu et al., 2008).

The Product-Service System can be understood as an opportunity for innovation towards
sustainability, capable of significantly reducing the environmental impacts of traditional
production and consumption systems (Vezzoli et al., 2018). For a successful recovery from the
Covid-19 outbreak, sustainability-based measures must be considered (Ryan et al., 2020). In
this context, entrepreneurship can provide creative solutions, aiming at resilience and agility
to overcome the crisis caused by the pandemic (Liu et al., 2020).

RESEARCH METHODS

The research followed four different stages, that are presented in Figure 1. On the first
stage, a research problem was defined. The Introduction section of this paper contextualizes
the research question and its definition.

Stage 1: problem .| Stage 2: literature
definition " | search (PRISMA)

¥

Stage 3:
Stage 4: content. |, bibliometrics
anatysis analysis

Figure 1. Stages of the research. Source: The authors themselves.

Stage 2: literature search

In order to address the research question and the defined goal, Stage 2 encompassed a
literature search through the employment of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) (Figure 2). The method comprises four phases:

a. Record identification;

b. Record screening;

c.  Eligibility assessment;

d. Inclusion of studies (Moher et al., 2009).
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For record identification, literature search was conducted in Scopus and Web of Science
databases - considered the widest ones (Chadegani et al., 2013). A combination of keywords
was employed: “corona virus” OR “covid 19" was combined with “supply chain” OR
sustainability OR “sustainable development” OR “sustainable development goals” OR “service
design” OR (product OR service). This first phase encountered 1391 papers.

Studies identified through electronic
databases searching
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Figure 2. PRISMA application and research parameters. Source: The authors themselves.

For phase (b), record screening, research filters were employed, as exposed in Figure 2.
The publishing dates were limited to the last 5 years (2015 to 2020, when the search was
performed), due to the novelty of the topic. Subject filters were also employed for the keyword
combination (“corona virus” OR “covid 19") AND (product OR service), due to the great number
of documents initially tracked. For Scopus search, the subject filters Engineering,
Environmental Science and Business, Management and Accounting were employed. For the
Web of Science search, the subject filters Ecology, Engineering Industrial, Engineering
Manufacturing, Management, Economics, Operations Research, Management Science and
Multidisciplinary Sciences were employed.

After filter application and duplicates removal (phase 2), the number of papers was 101.
We were not able to access four of these paper's full text, and one paper was manually added,
so the library was formed with 98 documents, sample that made up the bilbliometric analysis.

For phases (c) and (d) of PRISMA, paper's titles, keywords and abstracts were read,
gathering those that seemed to present the greatest contributions to this research. Fourteen
papers were selected to be deeply analyzed on Stage 4 of this research. These results lead to
the execution of the third and fourth Stages for the research, as presented in Figure 1.

Stage 3: bibliometric analyses

Stage 3 comprehended bibliometric analyses, using the 98 (97 gathered + 1 manually
inserted) selected references, where keywords grouping, geographical distribution of
publications, authors' co-citation network and journals with the highest number of
publications are presented, respectively.
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Aiming at mapping the most explored search themes by grouping keywords, the
VOSviewer® software was used, a free tool that allows creating graphs to visualize bibliometric
data (Wong, 2018). The type of analysis was “co-occurence”, the unit of analysis “all Keywords"”
and the method of counting “full counting”, using the same weight for the connection links. To
perform the analysis of co-citations of authors, VOSviewer® software was also employed,
where the type of analysis was “co-citation”, the unit was “cited authors”, the method of
counting “full counting” and, the minimum number of citations established was 10 for each
author.

VOSviewer® limits the use for one database only. Therefore, Scopus database was used
because it presented the highest number of results (Benachio et al., 2020). For reference
management, Mendeley® software was employed in all stages of the research.

Stage 4: content analysis

Stage 4 of the research comprised a content analysis of the 14 selected papers. The
papers were initially read, their goals and main contributions were congregated (Tokarz et al.,
2020) and presented in the results and discussions section (see Table 1).

Most of the papers presented a state of the art and/or trends for a post-Pandemic period
within similar topics, which were important to guide the analyses. The topics are economic
impacts and trends; changes in supply chain operations; 3D printing opportunities; technology
to manage information; and other trends for the post-pandemic economy.

RESULTS AND DISCUSSION

The first section of this chapter presents a descriptive analysis of the bibliometric results
obtained with the 98 articles included in this literature review. The following sections present
an analysis of the content of the 14 selected papers.

Stage 3: bibliometric analysis

In order to map the most explored research topics, a keyword clustering network was
created (see Figure 3). Among the most used keywords, “Covid-19", with 55 occurrences;
followed by “pandemic”, with 32 occurrences. The use of terms with the same meaning is
observed, such as “human” and “humans”, or “coronavirus infection” and “coronavirus
infections”, highlighting the importance of the use of truncation elements in database
searches, which allows the recovery of all the expansions a word can present.

corofvirus
pangemic b
disease gitbreaks
feniale.
cthina
epidemic
mlle
r C 419
virus piumania % ovid-
adgtt caronavings infection
prieumigiia, viral distasgnpraad viral gpease
pand@mics
hum@ns higan
arfigle
coronaving§finfections coronaviruggisease 2019

betaco@navirus

Figure 3. Keyword grouping. Source: The authors themselves.
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According to van Eck and Waltman (2014) the nodes and edges of the bibliometric
network in Figure 3 indicate the correlation and strength of the connection between keywords,
so, the larger the node, the greater the correlation. Figure 3 presented the formation of two
clusters, with a high level of interrelationship, where is observed that most of keywords are
related to health areas, with few links with the terms used in this research: “supply chain”,
“sustainability”, “sustainable development”, “sustainable development goals”, “service design”
and “product” OR “service”.

Among the keywords not related to the medical field, “human” stands out, with 31
occurrences and “China”, with 13 occurrences, due to the origin of Covid-19 in Wuhan, Hubei
province (China), in December 2019 (Li et al., 2020b). The pandemic affected several sectors
of the world economy, mainly tourism (World Tourism Organization, 2020), which granted
search results with a large number of researches on this problem, with China being among
the countries with the largest number of scientific publications.

The United States and China are the countries with the largest number of publications in
this analysis, since together they present 33.67% of the total number of articles examined. A
global involvement in research related to the Covid-19 pandemic is observed, especially in
North America, as the United States presents 20 publications and Canada nine. Asia (China,
Malaysia and India) also stands out for presenting a large number of scientific productions
(24.49% of the total number of articles).

The VOSviewer® software was used to analyze co-citations among the authors of the
articles selected for this research. Figure 4 presents the formation of three groupings,
assembling a bibliometric network composed of 23 nodes.

/ CLUSTERZ— >

- — ” CLUSTER 2 573 CLUSTER 3 \
l / \ ..'.
b v 9 "\ | A e |
) | e " || neamigs
o/ L\ e e ! )
SN 3 = < 3

. - ~—

Figure 4. Authors' co-citation network. Source: The authors themselves.

The first cluster has the most cited author of the whole analysis, lvanov, D., presenting
48 citations in this bibliometric network, where it is highlighted the publication in the journal
Transportation Research Part E: Logistics and Transportation Review, in March 2020:
“Predicting the impacts of epidemic outbreaks on global supply chains: A simulation-based
analysis on the coronavirus outbreak (COVID-19/SARS-CoV-2) case”.

The most cited authors in cluster 2 are Wang, Y., with 22 citations and Zhang, L., with 14.
In the third cluster, the Iranian author Haghshenas, S. S. stands out as the second author with
the largest number of publications (28) in this network of co-citation. The author has two
publications related to COVID-19 in the SCOPUS database, both analyzing the challenges of
the pandemic in sustainable development.

Considering the sources of the analyzed papers (see Figure 5), 18.37% were published in
the International Journal of Environmental Research and Public Health. The large number of
publications in this journal can be justified by the launch of six special editions on Covid-19,
which are in progress. The articles have been published in 60 different journals, most of which
have as scope areas of health and sustainable development.
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Sensors mmmmm 3
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o
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Figure 5. Main journals. Source: The authors themselves.
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Stage 4: content analysis

The fourth Stage of this research encompassed a content analysis for 14 papers selected
during Stage 2, PRISMA application. A Table was assembled to organize papers' goals and main
contributions (see Table 1).

Table 1. Papers contributions

Ind. Paper goal Paper main contributions Reference

The authors present a detailed panorama of the
global economy facing the pandemic and point out
opportunities on a post-pandemic era.

Explore the effects of Covid-19
pandemic on global economy.

(Acikgdz and
Gunay, 2020)

Report ideas, technology and some
health concerns on 'learn through Explores on the importance of collaboration between  (Armani et al.,

2

doing' initiatives to manufacture the interested ones to achieve results. 2020)

PPEs in the U.S.
Show how .C0V|d49. affects the The author points behavioral and economic
3 transportation services and the ) ) . (Gray, 2020)
; L tendencies to a post-pandemic period.
agricultural supply chain in Canada.
Explore on the context and The authors present different approaches for the
opportunities to develop update of production systems toward more (Sarkis et al

4 sustainable modes of production sustainable supply chains, highlighting that the 2020) !

triggered by the new coronavirus pandemic could be a trigger to the necessary changes

outbreak. in the business sector.

The paper presents a simulation case study of
product distribution worldwide, and the impacts of
the pandemic's containment measures over a supply

Show how simulation-based
5 methods can predict and analyze
the impacts of epidemic outbreaks.

(lvanov, 2020)

chain.

Conceptualize a novel decision-  Concept of a decision-making environment based on TErEyEme

6 making environment for supply the intertwined supply network and feasibility to Dolgui, 2020)
chains ensure survival to the Covid-19 outbreak. '
Explain the implications of The authors comment that despite its negative

resilience, strategic agility and impacts, the Covid-19 outbreak presents unique
7 entrepreneurship in the context of ~ opportunities for entrepreneurs to demonstrate (Liu et al., 2020)

fighting Covid-19, focused on creative interruptions for the benefit of individuals,

China, South Korea and Singapore. organizations and society.

Conduct interviews and surveys in  The authors point the pandemic as a huge challenge
small and medium-sized Chinese for the survival of SMEs, but declare the Chinese

8 . . . i ) Lu et al., 2020
companies (SME) to analyze the  government is intervening with a series of measures ( )
impacts of Covid-19. to revitalize the economy.
Analyze how the pandemic will The article comments on the need for countries to
9 affect the achievement of strengthen their health care and focus on the most  (Thornton, 2020)
Sustainable Development Goals. vulnerable amid the Covid-19 pandemic.
. The authors present the state of the art on SRCB,
Better understand socially L . (Nova-
) ) associating the main areas addressed: corporate
10 responsible consumer behavior social responsibility, consumer attitude and social Reyes etal,
(SRCB). P Y 2020)

and sustainable consumer behavior.
It suggests improvements in communication lines to
improve inventory management and PPE production (Rowan and
through customized production and development of  Laffey, 2020)
web pages and mobile applications.

Describe solutions and challenges
11 to address the shortage of PPE in
an Irish regional hospital.

Propose a framework, based on
the human needs cited by Maslow,
to identify the best way forward
amid the Covid-19 pandemic.

The authors propose a framework to bring about
stabilization, sustainability and job security in order to
protect the most vulnerable to Covid-19.

(Ryan et al.,
2020)

The authors present some changes that will be seen
in the tourism sector after the pandemic, as well as
actions that could be taken by different stakeholders
in the area.

The food supply chain is highly affected by Covid-19
pandemic, showing the need for it to be resilient. The
author highlights that the effects of the pandemic will
linger over the food supply chain for a while.

Present the difficulties the tourism
13 sector faces as results of
pandemics, such as Covid-19.

(Hall et al., 2020)

Explore the effects of Covid-19
14 pandemic on the Canadian
processed food market.

(Hailu, 2020)

Source: The authors themselves.
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The papers identified different impacts (e.g. Gray, 2020), possible points of change
triggered by the Covid-19 outbreak (e.g. Sarkisetal, 2020), some tendencies and
opportunities to minimize Covid-19 effects on businesses (e.g. Acikgdz and Glnay, 2020).

The outbreak will occasion changes in global economic and social activities (Agikgdz and
GUnay, 2020). Some of them are already emerging (as for 2020, when the paper was written)
as described by A¢ikgdz and GuUnay (2020) and grey literature.

These changes open space for new business models to emerge, or even those which are
not new, but haven't yet reached a high level of recognition. Underlining Sarkis et al. (2020)'s
proposition of more sustainable business models for a post-pandemic economy, two concepts
can be emphasized: Circular Economy and Product-Service Systems. As explored in Literature
Review Section, Product-Service Systems allow the provision of customized and
dematerialized offers to customers (Yang et al., 2009; Beuren et al., 2013), while assuring
circular principles (Guzzo et al., 2019), and presenting benefits to both the environment and
society (Vezzoli et al., 2018).

Economic impacts and trends

Declaring a pandemic is not only a health issue, but it brings out economic, political and
social consequences as well (Acikgdz and Gunay, 2020). The spreading of the Covid-19
outbreak has been causing major economic effects all around the world (Liu et al., 2020). Most
of them are already being evidenced, such as changes in production and consumption,
unemployment (Acikgdz and Glnay, 2020) and great reduction in activities that affect not only
its direct stakeholders, but others downstream the supply chain (Gray, 2020; Lu et al., 2020).

One of the major problems identified for small and medium enterprises (SMEs) during
the pandemic is uncertainty (Lu et al., 2020). SMEs don't hold big cash flows, and a study by
Lu et al. (2020) with 4807 SMEs in China, showed that 60% of the enterprises would not survive
three months under the current economic conditions. The earlier the SMEs activities can be
resumed, the greater are their chances of survival (lvanov, 2020; Lu et al., 2020). However,
stopping the spread of the virus and resuming economic activities are two situations
separated by a thin line (Liu et al., 2020; Lu et al., 2020).

For multinational enterprises (MNEs), the consequences are not the same as for SMEs. China
has a key role in supply chains. Disruption effects in China echoes around the world (Agikgbz and
Gunay, 2020), and uncertainty in the country is harmful for others (Liu et al., 2020). This is the
reason why MNEs are starting to relocate their strategic operations and value chain activities to
optimal locations - in many cases, out of China (Liu et al., 2020). This relocation allows companies
to benefit from local advantages and a global production scale (Liu et al., 2020).

Acikgdz and Gunay (2020) predicted two possible economic outcomes to the Covid-19
outbreak. As expected, none of them are great. Sarkis etal. (2020, p. 2) highlight the
opportunity the pandemic is opening to change the modes of production and consumption,
by affirming that “[...] we should not allow the macroeconomic system, global supply chains,
and international trade relations as we have known them to revert to 'normal' “. People are
already experiencing changes in social life (Acikgdz and Gunay, 2020), and this is an
opportunity to start changes in other spheres.

As an example, South Korea's government and private businesses both predicted in- and
post-pandemic growth for specific sectors. The outbreak is an opportunity for companies to
enhance their reputations, developing corporate social responsibility. Resilience, strategic
agility and entrepreneurship will play key roles in capturing value from opportunities, as
strategic agility is crucial for companies to deal with social changes, and entrepreneurship
allows the use of knowledge in creative solutions (Liu et al., 2020).

Changes to supply chain operations

Supply chains were significantly impacted by the coronavirus outbreak. People's sense of
insecurity had an impact on market demand (Lu et al., 2020). Face-to-face services were badly
affected, and so was the tourism sector. Businesses downstream the supply chain suffered
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losses by the closing of accommodation services, entertainment and cultural activities
(Lu et al., 2020). Agricultural producers lost revenues for not selling to hotels (Lu et al., 2020)
and schools (Gray, 2020). “A slight move in one section of the supply chain could severely affect
the situation as a whole” (Lu et al., 2020, p. 13).

Ivanov (2020) presented a simulation model of a multistage supply chain affected by the
Covid-19 outbreak. The network in the model involved five different products with customers
spread around the world. The suppliers and factories were based in China, and distribution
centers (DCs) were located in Europe, North and South America. Transportation time from
China to DCs followed an average of thirty days, and from DCs to customers delivery took
4-9 days.

The author simulated different scenarios, evaluating the impact of the epidemic outbreak
on supply chain performance. The parameters variations studied were epidemic durations
and location of supply chain disruptions: supplier-factory; supplier-factory and distribution
centers; or supplier-factory, distribution centers and markets (lvanov, 2020).

The research concluded that supply chain performance depends on the scale of
disruption propagation, i.e., how long it took for the coronavirus effects to reach not only the
supplier-factory zone, but also distribution centers and markets. Other factors that were
found to affect supply chain performance were the moments in time and how many times a
facility would open and close during the outbreak (lvanov, 2020).

Ivanov also developed a study in partnership with Dolgui (lvanov and Dolgui, 2020), where
the authors propose an interconnected supply network (ISN). Lu et al. (2020) reinforce this
situation by commenting on the need to interconnect industrial chains, intensifying the link
between production and sales in order to ensure resilience in resuming production at all levels
of the industrial chain.

In view of the Covid-19 outbreak, Ivanov and Dolgui (2020) conceptualize a decision-making
environment on the viability of an interconnected supply network (ISN), which interrelates
suppliers, local firms and market demands (customers). The network introduces a new
perspective to the supply chain and aims to guarantee the supply of products and services (e.g.
food, mobility and communication) and to ensure the long-term survival of companies.

Therefore, authors (Acikgdz and Gunay, 2020; Liu et al., 2020) have suggested changes
within supply chain mechanisms to a post-pandemic economy. Transparency and micro-level
supply chains are highlighted (Liu et al., 2020; Shokrani et al., 2020). Liu et al. (2020) underlines
that Covid-19 has fastened two powerful trends for the future: the disassociation of supply
chains from China and a strategic relocation of manufacturing operations.

While analyzing Ivanov's (2020) simulation results, it could be noted that supply chain
disruptions and decrease in production and consumption didn't happen all at the same time,
but sequentially as the virus spread around the world. Authors (Liu et al., 2020) have stated
that the coronavirus outbreak caused disruptions in global supply chains, suggesting that local
ones may have been less affected. Thus, the damage to supply chains - as the one modeled
by Ivanov (2020) - could be smaller or less enduring if its actors were located in a more
concentrated geographical area.

The strategy of building a business network of actors locally is a sustainable one, as it
promotes local economy, generating jobs and improving quality of life (Vezzoli et al., 2018).
This approach corroborates with Sarkis et al.'s (2020) statement that Covid-19 outbreak
should be a trigger to change supply chain operations into more sustainable modes of
production. Product-Service Systems are recognized as “[...] promising approaches to enhance
the sustainability performance of traditional product systems” (Kjaer et al., 2019, p. 24), which
presents it as an opportunity for short-future businesses.

3D printing opportunities
During the Covid-19 pandemic, groups of 'learn through doing' in the United States

started using 3D printers to build Personal Protective Equipment to health workers, with a
special approval from the Food and Drug Administration (FDA) (Armani et al., 2020). Even
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though additive manufacturing techniques, such as 3D printing, were already being promoted
before the pandemic (Calignano et al., 2017), authors (Armani et al., 2020; Cox and Koepsell,
2020; lyengar et al., 2020) suggest this will take place in short-future businesses, due to the
enabled speed of production.

The 3D printing technique is also recommended as a possible way to postpone
premature obsolescence, by being employed in the replacement of parts for fashion or
malfunction reasons (Sarkis et al., 2020). The use of recovered plastics or metals as raw
materials for the printers is proposed by Sarkis et al. (2020), who also indicates the repair
business opportunity to small and local enterprises.

The case described by Armanietal. (2020) expresses the possibility of collaboration
between interested parts on achieving a specific result. Even though collaboration between big
enterprises is already commonly known as advantageous (Lin et al., 2012), the employment of
small enterprises or entrepreneurs is not widespread as much (Gray, 2020). This co-operation is
a direction toward Circular Economy (Schroder et al., 2019), presented as a sustainable system
- mainly economic and environmentally beneficial (Geissdoerfer et al., 2017).

Furthermore, Sarkis et al. (2020) proposal to use recovered plastics and metals as raw
materials for the printers is environmentally favorable. The contributions of providing small
and local enterprises with new business opportunities are twofold. For once, it is a way of
helping them recover from the economic impacts caused by the Covid-19 outbreak, and
secondly, it relates to Product-Service Systems and the social pillar of sustainability
(Vezzoli et al., 2018).

Technology to manage information

While discussing the circumstances involving health systems during the Covid-19
outbreak, World Health Organization (2021) pointed “the need for stronger data and health
information systems”, arguing that the pandemic confirmed this need by revealing flaws in the
current models of health systems and their co-dependent systems. This opens space to
proposals like the one from Celesti et al. (2020), to use Internet of Things to connect doctors,
nurses and technicians around the world in shared tele laboratories for the performance of
Covid-19 tests.

Liu et al. (2020) predicted a growth in non-contact industries, e.g., “telecommunication,
online education, and remote support solutions”. Acikgdz and Gunay (2020) and Sarkis et al.
(2020) also suggested the use of technologies to manage information in the short-coming
future, especially in the health care field (Leite et al., 2020). Celesti et al.'s (2020) proposal can
be classified as a telemedicine project. Other telemedicine practices were discussed by
Leite et al. (2020) and Smith et al. (2020), while Giudice et al. (2020) explores the viability of
teledentistry to monitor post-op patients, reducing costs and limiting human contact during
the Covid-19 outbreak.

The initiative by Giudice et al. (2020) brings about an important aspect regarding the
environmental effects of telemedicine practices. A study by Lietal. (2020a) exhibited the
improvement of air quality in China during the pandemic - a result from, among other
reasons, the reduction in transport emissions during isolation. The isolation measures in place
during the Covid-19 pandemic allowed telemedicine practices to take place even in countries
they were not broadly accepted (Leite et al., 2020). This enabled improvements in air and
waste emissions (Sarkis et al., 2020), which uncovers the impacts human activities cause in the
environment and confirms Sarkis et al. (2020) preposition of implementing more sustainable
modes of consumption.

Other trends for post-pandemic economy

Other tendencies were also suggested to a post-pandemic economy. More delivery and
less in-person shopping, service delivery, online shopping and online payment were presented
(Agikgbz and Gunay, 2020; Gray, 2020), due to the possibility of assuring social distancing

Brazilian Journal of Operations & Production Management, Vol. 18, No. 2, 20211146, 2021

10/16



Systematic literature review: opportunities and trends to the post-outbreak period of COVID-19

during these activities - a behavior people are likely to maintain even after the outbreak eases
(Acikgdz and Gunay, 2020).

Entrepreneurship and the employment of local businesses are also presented as trends
(Liu et al., 2020). Uber drivers could be employed to deliver groceries to vulnerable or high-
risk individuals (Gray, 2020), as the demand for Uber runs is not on its normal level during
isolation period. As discussed before, the practice of promoting local businesses is a
sustainable one, and entrepreneurship allows the achievement of innovative solutions.

DISCUSSIONS

Content analysis presented impacts, possible points of change and opportunities
regarding a post-pandemic period. These results were briefly discussed before and are now
deeply discussed.

Supply chain operations were highly affected by Covid-19 outbreak (Lu et al., 2020).
Section of content analysis of the paper presented the impacts, as well as opportunities and
tendencies identified in the literature for supply chain operations in a post-pandemic period.
On one hand, suggestions with a more direct economic approach, regarding companies'
operations were presented. Relocation of activities, decentralization from Chinese operations
(Liu et al., 2020) and interconnected supply networks to ensure a long-term survival of
companies (lvanov and Dolgui, 2020) are some examples.

On the other hand, supply networks aspects were studied. The work of Ivanov (2020)
demonstrated the importance of developing a business network with local partners, to reduce
the risk of disruption in the supply chains due to external conditions (such as Covid-19 outbreak).
Maintaining a local business network is also a contribution to sustainability (Vezzoli et al., 2018),
and to Circular Economy models. Beuren et al. (2013, p. 228) had already stated that “[...] the
global market faces continual changes, and the PSS [Product-Service System] is one pathway to
accommodate those changes through a strong link among the stakeholders”.

This link among stakeholders proposed by PSS is a Circular Economy practice, and it is
also aligned with the 17" Sustainable Development Goal, “Partnership for the Goals”
(Schroeder et al., 2019). The contributions from the proposition of using 3D printing
technologies to produce spear parts, reducing products' premature obsolescence and
generating economic opportunities to small businesses are twofold. Besides fulfilling social
and environmental sustainability, the practice is also aligned with Product-Service Systems,
Circular Economy and the Sustainable Development Goals (SDGs).

The implementation of the Sustainable Development Goals and the Circular Economy are
reflected in advantages of economic, social and environmental attributes, as well as in
sustainable development (Pla-Julidn and Guevara, 2019; Priyadarshini and Abhilash, 2020).
The shared economy or the Product-Service System stand out for offering more sustainable
consumption options and contributing to achieving the goals of the SDGs, especially in
emerging or developing economies (Retamal, 2019).

Results showed that tele-solutions for healthcare and other topics of interest are a step
forward into the accomplishment of more sustainable modes of production and consumption,
for their indirect contributions to decrease in waste and air emissions. In addition to that,
studies (e.g. Alcayaga et al., 2019; Chen et al., 2019) have been showing the contribution of
loT, Big Data and other information management technologies to Circular Economy and
Product-Service Systems. Alcayaga et al. (2019), for example, discussed the integration of
Product-Service Systems, Circular Economy and Smart Products (a fusion of digital and
physical worlds with support from information management technologies).

CONCLUSIONS

The impacts caused by Covid-19 outbreak in global economy have been discussed in this
paper. In order to answer the research question “What are the business tendencies to the
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post-outbreak period?”, this paper had the goal of conducting a systematic literature review
to identify opportunities to minimize Covid-19 impacts on businesses.

This literature review was conducted in four phases, structured according to the PRISMA
method. The results of the bibliometric analysis, highlight the high rate of publications on
Covid-19, demonstrating the relevance and urgency of the development of research in this
area. The content analysis showed the trends for the post-Pandemic economy, which
represent guidelines and opportunities to ensure the resilience of business proposals.

Product-Service Systems and Circular Economy were identified as business opportunities
for short-term businesses in a post-pandemic period. This work discussed the major
suggestions, their contributions and benefits to the provider, the society and the environment,
highlighting their alignment with the results of this paper.

This article contributes to the identification of perspectives to react in a resilient way in
the post-Pandemic period of Covid-19, in order to guarantee the permanence and
competitiveness of companies in the market. However, research limitations can be pointed
out. Despite the intention to capture as many articles as possible, not all contributions were
considered, since the bibliographic search was limited to articles, published in English,
between 2015 and 2020.

Future research may include, but not be limited to, the perspectives presented in the
following. It is suggested the development of studies that aim at minimizing the impacts of
Covid-19 through the interrelationship with concepts such as circular economy, Product-
Service Systems, Sustainable Development Goals and Reverse Logistics, considering their
contributions to the post-pandemic period in the environmental, societal and economic
spheres. There is also an opportunity to develop empirical research, capable of quantifying
the benefits of these interrelations and the contribution of the trends identified in this
research to ensure the resilience of the economy.
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