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Research Question: This paper investigates the impact of the COVID-19 pandemic on production operations planning.
Motivation: Due to the prevalence of the coronavirus pandemic, a disturbance has occurred in the global production and
supply chain systems. By disturbing transportation and distribution mechanisms, the COVID-19 pandemic has directly
influenced value chain participants, which makes the planning process more difficult. The current crisis caused by the
virus has revealed the fragility, vulnerability and low resilience of systems that were previously considered to be best
practices in global value chains. Idea: The paper provides new ideas to researchers and practitioners in the field of
operations management, that can improve business practices in the current business environment caused by the COVID-
19 pandemic. Data: In order to identify problems and expose potential solutions, we conduct a contemporary literature
review combined with interviews with experts from supply chain operations. Findings: Experts from supply chain practice,
as well as scholars and researchers identified mostly the same issues in planning business operations, that occur as a result
of the COVID-19 pandemic disruption. Contribution: This paper outlines the main issues and challenges that arise as a
result of the pandemic. The paper also provides guidance to improvements in operations planning with the purpose to
increase sustainability and resilience in future emergencies.
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Abstract:

1. Introduction

In recent decades, successful manufacturing companies in the most developed countries have focused on
manufacturing products according to customer design, producing small volumes and high-value products.
As a result, the production of large-scale standardized products with low sales margins has been relocated
to countries with less developed economies and cheap production and labour costs. In this business model,
long and complex value chains have been formed. In addition, the trend of globalization and outsourcing of
business processes and activities has made value chains and their production and service operations more
complex, and also more difficult to manage and monitor.

Uninterrupted processes and operations in supply chain systems are essential for firms to be successful in
these highly competitive conditions (Shahed et al., 2021). However, these complex systems have become
more susceptible to disturbances due to their increasingly difficult controllability. The application of Just-in-
time production strategies and Lean methodology in complex value chains have led to significant cost
reductions (Mclvor, 2001; Kannan & Tan, 2005). In addition, from the point of view of the global supply chain,
manufacturing companies import most of the raw materials from China and other Asian countries. Large
global supply chains, including those in manufacturing (e.g., automotive, electronics, pharmaceuticals, etc.)
and service sectors (e.g., airlines, retail suppliers, transportation, etc.), have been significantly affected by
their heavy dependence on China as a global partner in the supply chain in the last two decades (Belhadi
et al., 2021). However, such value chains and their production strategies have shown weak resilience and
high vulnerability to global disturbances arising in the circumstances of the pandemic (Govindan, Mina &
Alavi, 2020; Spieske & Birkel, 2021). The disturbance has occurred in the global production and supply
chain system due to the corona virus. The COVID-19 pandemic has severed most transportation links and
distribution mechanisms between suppliers, manufacturing facilities and customers.
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The current crisis caused by the COVID-19 virus has revealed the fragility, vulnerability, and low resilience
of global supply chains. This unprecedented event has caused a problem that affects both supply and
demand, making it difficult for companies to respond successfully to challenges that exist (Fonseca &
Azevedo, 2020).

This, however, is not the first time value chains have experienced problems. Despite the specifics of the
COVID-19 pandemic, global value chains have experienced disturbances in the past. According to Ivanov,
Sokolov & Dolgui (2014), 85% of companies operating in the global value chain experience at least one
disruption per year. The severity and impact of disruptions on the supply chain were more serious if the said
disruptions were caused as a result of natural disasters. Some recent historical examples of natural disasters’
impact on the global supply chain and operations of multinational companies have been (Ivanov, Sokolov
& Dolgui, 2014): earthquakes and tsunami in Japan in 2011 caused Toyota to lose its leading position as the
world's largest car manufacturer; the floods and earthquakes in Thailand in 2011 affected Intel's loss of $1
billion in missed sales of microchips for computers; the fires at the Philips plant in New Mexico affected
Ericsson's $ 400 million operating loss as its main customer; hurricane Mitch affected the increase in the
world price of coffee by 22%.

The paper aims to identify the main problems and challenges production and service organizations are
facing, which arose in the circumstances of the COVID-19 pandemic. Also, appropriate strategies and
activities regarding the planning process are considered, with the purpose of improving sustainability and
resilience of the production system and the supply chain, thus making them more comprehensive. The
paper provides an overview of important conclusions and recommendations for the topic of relevant
literature, as well as a review of survey interviews conducted among managers of successful production
and service organizations in the Republic of Serbia. Finally, potential research frameworks for addressing
post-pandemic situations should also be provided.

The paper is organized as follows: After the introductory part, the second part of the paper presents a review
of relevant literature about issues of planning production operations during the COVID-19 pandemic. The
third section presents the survey on the impact of the pandemic on business and the challenges of planning
production operations of several successful companies from different industries in the Republic of Serbia.
Based on the presented research results, the last section brings the conclusion with the most important
recommendations on operations planning in the circumstances of the COVID-19 pandemic. The conclusion
also states future research ideas and intentions. 

2. The Influence of COVID-19 on Planning Operations

The COVID-19 disease first appeared in the city of Wuhan in China and was caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). As a result of the rapid spread of the virus to other
countries, in March 2020, the World Health Organization (WHO) declared COVID-19 a pandemic that caused
a global health crisis. Most prominent economies around the world introduced a complete blockade and
closure of economic and cultural life and the focus has since shifted to a jump in demand for basic products
and services (Kumar et al., 2020). As a result of the spread of the virus, health and safety measures have
been adopted worldwide that have affected all aspects of business and life in general (Kumar et al., 2020;
Qin et al., 2021): Partial closure of factories, closure of borders, reduction and suspension of international
and domestic air traffic, closure of shops, cafes and restaurants, suspension of tourist activities, transition
to emergency remote teaching in schools and universities, reduction of a number of employees in the
workplace, introduction of working from home, restrictions on the movement of the population, problems with
provision of essential goods, but also lockdown and isolation. Factory lockdowns in some industries have
caused problems in other industries and service sectors. Borders were closed and transport was reduced
to a minimum, with simultaneous restrictions on the movement of the population and further restrictions of
economic activities. The fact that since the World Health Organization (WHO) declared the COVID-19 virus
a pandemic in March 2020, retailers across the United States have been forced to close their businesses for
weeks or even months, addresses volumes about this problem. The retail sector revenue in the first quarter
fell 57.7% compared to 2019 (Sulaiman et al., 2020). According to WTO data (2020), World trade has fallen
by an average of 13 to 32% for various products. Decisions that led to the cessation of production activities
had an impact on the global supply chain, reduced revenues and termination of cooperation, but also a
partial blockade of production and supply of products (Grida, Mohamed, & Zaied, 2020).

For certain categories of products, the demand increased drastically, and the supply could not cope with that
situation, hence the question of specific markets survival was raised. On the other hand, the demand for
many other product categories has dropped dramatically at the same time. To avoid this situation,
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manufacturing companies are taking steps to ensure business continuity. Measures include cross-functional
controls and coordination at the global and regional levels, increased security stocks, improved customer
support programmes, recovery measures to improve demand, and rapid responses to changing sources of
demand to secure sources of revenue (Ivanov & Dolgui, 2020).

Most organizations in the supply chain are struggling to predict the negative consequences caused by the
COVID-19 pandemic. In general, the global supply chain and production network have found themselves in a
very unstable and uncertain environment (Kumar et al., 2020; Alkahtani et al., 2021) with managers
experiencing classic risks of supply, demand, and control in the supply chain at the same time (Remko, 2020).
Recent events suggest that in the event of emergencies, supply chain resilience should be assessed taking
into account its survival and sustainability to avoid collapses in both supply chains and markets, and to ensure
the supply of goods and services (Ivanov & Dolgui, 2020). The COVID-19 virus is affecting production systems
and trade nationally and even globally. The availability and production of many essential items, such as food,
groceries, and pharmaceuticals, has been drastically reduced, and a large mismatch between supply and
demand has been observed (Kumar et al., 2020). Despite all the above, some manufacturers have tried to find
sustainable solutions to continue the economic activities of value creation, and contribute to maintaining the
balance between supply and demand: teleworking, adapting workplaces to ensure the safety of employees,
digitalization of business processes, e-service development for a relationship with customers and suppliers etc.

COVID-19 pandemic has caused value chain vulnerabilities in various industries and has negatively affected
manufacturing and service operations around the world (Sahoo & Ashwani, 2020; Ardolino, Bacchetti &
Ivanov, 2022). Supply chain managers have difficulty in operationalising the concepts of risk management
and resilience, which highlights the need for empirical research in the field of managers' attitudes towards
the challenges caused by the pandemic (El Baz & Ruel, 2021). Measures taken by various countries have
led to a shortage of stocks and capacity, caused shutdowns of production facilities across the planet and
suspended product delivery and sales. Global supply chains have failed to deliver the necessary goods,
bringing their fragility and lack of operational agility to the fore. The Fortune 2020 magazine reported that
over 94% of the companies on the list of the 1000 largest companies faced supply chain disruptions as a
result of the Covid-19 pandemic (Sherman, 2020; Chowdhury et al., 2021). The network of value chains has
shown weak resistance to a pandemic (Kumar et al., 2020). Also, Shokrani et al. (2020) state that almost 35%
of manufacturers reported disruptions due to the global COVID-19 pandemic. According to a survey by
auditing firm Ernst & Young Global Limited (2020) only 6% of companies are confident in their system and
capabilities for E2E visibility in their value chain. In the context of the global disturbance caused by the
pandemic, many operations managers sought management patterns that would adapt to the current
situation in order to meet the needs and demands of end consumers.

Due to the current situation, globalization and efficiency based on lean principles are increasingly considered
in a negative light, and currently, at least in the short term, there is a certain animosity, mistrust and doubt
directed at these principles (Singh et al., 2021). In the United States and most European countries, major
consequences have been observed in terms of the economic downturn that has led to serious losses of
jobs, soon after the closure of various business facilities or the limitation of their working hours (Singh et al.,
2021). At the same time, sustainability strategies and practices come to the fore, e.g., by encouraging more
sustainable actions such as buying local products and building trust in local communities (Sarkis, 2020).

The COVID-19 pandemic also significantly affected operations through its impact on the workforce. Many
employees are affected by low wages or loss of income. Sectors such as travel and tourism, food services,
retail, manufacturing, and business and administrative activities are most at risk of unemployment and
underemployment (Verma & Gustafsson, 2020). The COVID-19 pandemic increases the vulnerability of
workers to find themselves in exploitative conditions and modern slavery as the most extreme form of labour
exploitation (Trautrims et al., 2020). Although COVID-19 has caused serious job losses in global economies,
the pandemic has also simultaneously led to labour shortages in industrial sectors with increased demand.
The closure of borders has significantly affected the availability of migrant workers (Trautrims et al., 2020).
For example, agriculture, as one of the most susceptible sectors, relies heavily on seasonal migrant workers,
which calls into question what will happen if farmers cannot hire such workers. This means that some supply
chains have consciously become much less transparent and that monitoring risky supplier behaviour, such
as unauthorized subcontracting, has become more difficult due to resource constraints and mobility
constraints caused by the aforementioned difficulties (Trautrims et al., 2020).

Another problem caused by the current pandemic is the problem of the bullwhip effect. One of the driving
factors of the bullwhip effect is ordering oversized and unnecessary quantities due to the assumption of
limited supply, sometimes referred to as shortage gaming (Seifert & Markoff, 2020). In this regard, and for
these products such as respirators, the ideal method of allocating products with limited stocks should be



Unemployment and underemployment in
industries that have suspended their operations
(Hobbs, 2020; Verma & Gustafsson, 2020;
Belhadi et al., 2021; Farooq et al., 2021);
Quarantine restrictions on movement caused
by the spread of the pandemic (Sulaiman et al.,
2020; Sharma et al., 2020; Trautrims et al.,
2020; Nagurney, 2021); Lack of labour in
industries where there has been an increase in
demand (Xu et al., 2020; Hobbs, 2020; Sharma
et al., 2020; Singh et al., 2021, del Rio-Chanona
et al., 2020; Nagurney, 2021); Reduced supply
of migrant labour due to border closures
(Trautrims et al., 2020); Some activities cannot
function through teleworking.

Development of digital competencies of
employees (Sulaiman et al., 2020; van Hoek,
Gibson & Johnson, 2020; Farooq et al., 2021);
digitization of work procedures; teleworking;
virtual collaboration between employees (MS
Teams, Zoom, Google Meet); Employees health
and safety as a primary goal. Maximum
dedication of workers to one production line;
Changing working methods to limit contact
between workers; Issuing instructions online
and avoiding personal contact; Establishing
physical barriers between workstation on the
production line; Shift handover meetings
conducted remotely using technology.

Lack of raw materials and supplies (Xu et al.,
2020; Fonseca & Azevedo, 2020; Kumar et
al., 2020; Paul & Chowdhury, 2020; Belhadi
et al., 2021); Disturbances in the raw
materials market due to restrictions in
transport and trade (Belhadi et al., 2021);
Uncertainty in supply; Lack of stocks of
finished goods (Ketchen and Craighead,
2020).

Alternative supply strategies (Xu et al., 2020;
Fonseca & Azevedo, 2020; Remko, 2020,
Ivanov & Dolgui, 2020; Steingberg, 2021);
Development of local alternative suppliers
(Fonseca & Azevedo, 2020; Sarkis, 2020;
Paul & Chowdhury, 2020; Steingberg, 2021);
Maintaining a higher security level of stocks
of raw materials and necessary components
(Ketchen and Craighead, 2020; Hobbs,
2020); Diversification of supplier base;
Development of alternative components
(development of digital twin technology)
(Sarkis, 2020; Ivanov & Dolgui, 2020; Kumar
et al., 2020).

Suspension of production activities (Xu et al.,
2020; Ivanov & Dolgui, 2020; Paul &
Chowdhury, 2020; El Baz & Ruel, 2021;
Farooq et al., 2021); Changes in standard
operating procedures at the workplace (Paul
& Chowdhury, 2020; Farooq et al., 2021);
Adaptation of production facilities, barriers to
maintaining social distance; Reducing the
productivity of the production process
(worker safety as the primary goal); Longer
production cycles; Vulnerability of just-in-time
production and delivery system (Sarkis et al.,
2020; Hobbs, 2020; Fonseca & Azevedo,
2020).

Transformation of the production process for
social needs (Fonseca & Azevedo, 2020);
Development of flexible and resilient
production systems for rapid product
changes (Ivanov & Dolgui, 2020; Paul &
Chowdhury, 2020; Fonseca & Azevedo, 2020;
Sharma, Adhikari & Borah, 2020); Digitization
and robotization of production processes
(Fonseca & Azevedo, 2020; Kumar et al.,
2020; Ivanov & Das, 2020); Redesign of the
premises and restructuring so that the
workers could be at the appropriate distance
from each other (such a decision required a
smaller number of workers, longer production
time, longer delivery time); Reconsideration
of the prevailing system of globally dislocated
production; Complete value chain
transformation from rigid and linear to
networked ecosystems.

Work force

Materials
and

components

Production
process

Factors Disruptions Changes

based on relative demand rather than actual demand quantities. Hospitals across the country are expected
to order more stock based on perceived supply chain problems and imputed future demand. This type of
order is precisely the mechanism behind the bullwhip effect and leads to delays and inefficiencies of
producers, as well as limited access in areas with the greatest need (Patrinley et al., 2020).

The COVID-19 pandemic has had an enormous effect on all aspects and parts of the value chain, as well as
its management worldwide, from the procurement of raw materials to the delivery of finished products. Based
on the literature research, Table 1 presents a current overview of the impact of the COVID-19 pandemic on
disruptions and changes in the value creation process and its influencing factors.

Table 1: Influence of the COVID-19 pandemic on different operations planning factors
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Suspension of numerous services; Tourism
affected by travel restrictions (Xu et al., 2020);
Demand for air transport industry services is
minimal (Xu et al., 2020; Fonseca & Azevedo,
2020; del Rio-Chanona et al., 2020);
Endangered hospitality and entertainment
industry (Sulaiman et al., 2020; del Rio-
Chanona et al., 2020).

Changes in service delivery (Hobbs, 2020;
Paul & Chowdhury, 2020), safety and health
in focus; Digitization of the public services
sector (Hobbs, 2020) and services in general
(Farooq et al., 2021).

Services

Transport restrictions (both on the import and
export side) due to border closures (Ivanov
& Dolgui, 2020; Hobbs, 2020; Sharma et al.,
2020; Belhadi et al., 2021); Reduction of
logistics and distribution operations (Hobbs,
2020; Singh et al., 2021); Disorders in the
delivery of products due to the lack of
finished products and raw materials as well
as the appearance of bottlenecks.

New modes of transport in the world (i.e.,
drones) (Kumar et al., 2020); Safety
monitoring in the flow of goods;
Diversification of 3PL/4PL service providers
(Sarkis, 2020).Transport

The reduction of supply due to factories
lockdown and production with reduced capacity
(Patrinley et al., 2020; Sharma et al., 2020);
Redistribution of capacity to meet increased
demand of essential and deficit products
(Sharma et al., 2020; Paul & Chowdhury, 2020).
Occurrence of shortage in groceries.

Offering new innovative products; Home
delivery; intensive internet offers and sales.

Supply

Intensive retail activities, Increased demand for
PPE equipment (masks, gloves, face shields,
overalls and suits) and medicines,
supplements, essential food categories,
disinfectants, bicycles (Xu et al., 2020; Hobbs,
2020; Ivanov & Dolgui, 2020; Trautrims et al.,
2020; Ketchen and Craighead, 2020; del Rio-
Chanona et al., 2020; Singh et al., 2021; Farooq
et al., 2021; Nagurney, 2021); Inability to meet
demand by companies due to shortages of raw
materials and fragile value chains (Patrinley et
al., 2020); Falling demand for services, cars,
clothing and fashion products, textiles, public
transport services, entertainment services,
sports and recreation, hospitality, etc. (Hobbs,
2020; Ivanov & Dolgui, 2020; Sharma, Adhikari
& Borah, 2020; Farooq et al., 2021).

Internet sales, increasing demand for digital
products and services (Sarkis, 2020).

Demand

Problems in current models (Patrinley et al.,
2020): just-in-time (Ketchen and Craighead,
2020; Hobbs, 2020; Fonseca & Azevedo,
2020; Sarkis et al., 2020; Steingberg, 2021),
zero inventory (Ketchen and Craighead,
2020).

Application of advanced analysis (Sharma et
al., 2020), fast data processing, fast scenario
analysis, optimization (Sharma, Adhikari &
Borah, 2020); Use of AI-based techniques
(Sharma, Adhikari & Borah, 2020; Sarkis et al.,
2020); Development of advanced decision
support systems; Mitigation strategies:
delivery delay, definition of strategic stocks
(Paul & Chowdhury, 2020; Steingberg, 2021),
flexible supplier base, flexible transport,
dynamic assortment planning; Industry 4.0
(IoT, AI, 3D, Robots; RFID, blockchain) (Xu et
al., 2020; Sarkis, 2020; Sarkis et al., 2020);
Implementation of the control tower which
monitors E2E visibility in the supply chain and
performs disturbance prevention.

People health and safety, social distancing
(Sulaiman et al., 2020; Sarkis, 2020; Farooq
et al., 2021), desocialization, lockdown
(Sulaiman et al., 2020), restriction of
movement (Trautrims et al., 2020).

Reducing global CO2 emissions, improving
sustainability.

Planning 
and

management

Environment

Factors Disruptions Changes
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3. The Survey of the COVID-19 Pandemic Impact on Business and 
Planning Production Operations

In addition to the previous review, the paper also presents a study of the impact of COVID-19 on business and
planning of production operations in several successful companies in the Republic of Serbia. The research was
conducted in the period from 2020 to 2021 through a series of interviews, which were organized by the Serbian
Supply Chain Professionals’ Association (https://www.supplychain.rs/). The survey subjects were managers
and professionals from the domain field who are employed in various positions in domestic and international
production and service companies operating in the Republic of Serbia. The total number of interviewed
professionals from diverse companies was 13. Interviewed supply chain professionals have various positions
(logistics director, commercial director, executive director of operations, supply chain manager, logistics
manager, procurement manager, transport director, planning manager, procurement expert) and the companies
they come from operate in the following industries: FMCG, construction and building materials, pharmaceutical,
beverages and soft drinks, processing, distribution and retail, transport, etc. The topics of the interview were
trends and experiences in managing various processes in the integrated supply chain. Interviewees referred
to the current situation caused by the COVID-19 pandemic and the process of planning production and service
activities in conditions of uncertainty. In the mentioned interviews, content analysis was applied to obtain
significant information upon the impact of the COVID-19 pandemic on the companies' business operations, the
problems and challenges faced by the companies and further improvement and development to achieve
expected resilience. The results of the interviews are shown in Table 2.

Based on the presented Table 2 and the opinions of experts from practice, it is possible to group the answers
and thus identify those problems that are considered the most significant, as follows:

• General problems of global and local supply chains - based on responses related to disturbances
in the global value chain, transformation of the classical supply chain, vulnerabilities of the global
supply chain etc.

• The problem of inequality of supply and demand.
• Problems related to the lack of adequate business management systems - among other, based on

the answer that traditional ERP systems are not flexible enough and that there is no integrated
business process planning system.

• Problems related to digitalization - based on the experts’ answers about the difficulties of digitalization
and dislocation of production operations, and the digitalization difficulties of logistics and other
processes.

• The problem of supply of raw materials due to unreliable suppliers and transport problems - based
on answers about increased raw material costs, the unpredictability of delivery time, a limited market
of Serbia for procurement of certain raw materials, collapses of air and ship transportation of goods,
etc.

• Problems related to agility and flexibility - Based on the experts’ answers about the lack of flexibility
and adaptability and reactive approach to changes.

• Other problems - slowing economic growth, problems in planning, defining strategy, labour turnover etc.

Based on the previous review of scientific papers and analysis of the experts’ answers, it can be seen that
the problems which are in focus in the literature match with the perceived problems in practice at all levels
of business. By the same principle, it is possible to identify the perceived challenges that arise as a result of
the pandemic in the following domains:

• Digitalization and implementation of new technologies.
• Risk monitoring, assessment and forecasting.
• Adequate and fast reaction to new changes.
• Continuous improvement of business.
• Agility and adaptability of business processes.
• Planning in the conditions of uncertainty.
• Others (defining alternative suppliers, developing S&OP processes, environmental analysis, visibility

and transparency, etc.)

Probably the most interesting are the observations of experts from practice related to the future development
of supply chains and value chains, in order to overcome current problems, which can be grouped as follows:

• Suppliers and the entire supply process, i.e., Procurement - based on experts’ responses about the
development of alternative suppliers, the improvement of services for suppliers, the development of
local suppliers, the development of new ways of supply, etc.

• Human resources - investing in the development of human resources and their competencies,
improving the education system, fostering new knowledge and educating of employees.
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• Digitalization and technology - introduction of new technologies, system automation, real-time
process monitoring, focus on Blockchain, AI and big data, focus on planning and decision support
systems, and digitalization of supply chain processes.

• Overcoming challenges through innovation - development of innovations in the value chain, investing
in the development of new products and services, as well as expanding the portfolio.

• Sustainable development – Transfer to local sustainable value chains.
• Risk management - Risk analysis of alternative scenarios with development of mechanisms for

mitigating negative effects; Risk management in SC as an emerging discipline.
• Other factors related to future development - Planning strategy, agility and creativity, new modes of

transport, new types of distribution, cost optimization, environmental impact reduction, process
automation, proactivity, mechanisms to mitigate negative effects.

Considering the problems, challenges and potential solutions recognized by supply chain practitioners, it
can be concluded that there is an acute awareness of potential actions that need to be taken in this crisis
period, especially if we look at the offered solutions in scientific research.

Thus, for example, Sharma, Adhikari & Borah (2020) state that companies are considering adopting more
technologies that can ensure visibility throughout the value chain, as well as increase efficiency. Additionally,
survey data from the interviews show that companies are looking for solutions that will provide visibility
throughout the value chain. So, visibility in the supply chain has been recognized by experts as one of the
main problems, and the application of new technology is often mentioned as a potential solution.

Automation of processes and operations is mentioned as a future direction of development, and it is Sarkis
(2020) who states that production technology is going towards automation and data exchange systems in
Industry 4.0, as well as that manufacturers use Industry 4.0 technologies, cyber-physical systems, Internet
of things (IoT), Cloud computing, and cognitive computing, which can complement human decisions with
technologies designed support and decentralize decision-making.

Table 2: Recognized problems, challenges, improvements, and future growth opportunities during the
COVID-19 pandemic by experts from supply chain practice in different industries
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Industry Position Problems during Challenges Improvements Future growththe pandemic

Slowing economic growth;
Impact on all segments of
the supply chain;
endangering the
procurement and
distribution process;
Disorders of the global value
chain are transferred to the
local value chain;
Impossibility of digitalization
and dislocation of some
production operations.

Digitalization of all
processes; Rethinking
traditional structures and
building newer, more
resilient chains based on
risk assessments, creating
potential scenarios, and
responding to them;
Defining alternative
suppliers and selection
strategies; Adapting long-
term planning to current
new circumstances.

The timely networking of
information and value flows;
A higher degree of
digitalization has enabled
teleworking in business
processes, to protect the
health of employees; Agile
processes and a proactive
approach.

Development of alternative
suppliers, new types of
distribution; Proactivity; Risk
analysis of   alternative
scenarios, mechanisms for
mitigating negative effects;
Investing in the
development of human
resources and their
competencies; The
procurement function is
becoming a strategic
function for every business

Distribution 
and SCM
retail

The problem of developing a
reliable, flexible, and fast IT
infrastructure and services
and the timeliness of
information flow; The global
epidemiological situation
has further raised the level of
importance of IT
infrastructure, IT services,
information, data at the
global level.

Challenges in the rapid
reorganization of business
processes and adaptation to
the current situation;
Preservation of the smooth/
uninterrupted flow of data,
information, value of goods
and materials; Flexibility and
a willingness to change and
progress have become a
necessity; development of
alternative scenarios due to
radical transformations. 

The IT infrastructure has
enabled business processes
and functions to run
smoothly and the
contribution to the protection
of employees’ health.

Further customers and
suppliers service
improvements.

IT
engineering     

COO
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Industry Position Problems during Challenges Improvements Future growththe pandemic

At the beginning of the
pandemic traditional
information systems (ERP)
were not flexible and fast
enough to adapt to huge
changes in supply and
demand.

Efficient planning system;
Development of S&OP
processes and best practice
of making planning
decisions; Development of
solutions that can quickly
identify supply-side
constraints and bottlenecks
and run a multitude of
simulations and what if
scenarios. Understanding
the process and how it
generates the result.

Professions in the field of
Supply Chain Management
have once again gained
importance.

Introduction of new
technologies (AI) in the
processes of planning and
simulation, going towards
transparency of the entire
supply chain.Confectionery

industry            
SCM

Imbalance of supply and
demand; Transformation of
the classical supply chain.

Flexibility and supply chain
adjustment; Digitalization
that changes the habits and
needs of consumers in retail;
Introduction and acceptance
of new technologies.

Digitalization; Integrating
individual supply chain
components to digital
platforms.

Human resource
development and adoption
of high-tech knowledge for
designing and managing
complex automated
systems.

Distribution 
and retail           

CD

Digitalization of logistics
processes and other
business processes.

Paperless business;
Networking as an informal
form of integration within the
value chain.

Logistics and supply chain
management have gained
the importance in the
circumstances of the
COVID-19 pandemic.

Sustainable development in
focus; New technology
opens the possibility of
integration planning, cost
optimization, real-time
monitoring, reducing
environmental impact:
Blockchain, AI, Big data.

Construction
materials           

LM

Rising prices of raw
materials and imported
materials, limited Serbian
market for the supply of
specific materials; Long lead
times for certain raw
materials.

The importance of
digitalization; Digitalization
of business processes and
documents: e-invoices, e-
contracts, cloud platforms
for negotiations, supplier
database and selection, risk
reduction of supplier
selection. Lessons on the
"black swan"; Agile
approach.

Electronic invoicing;
Teleworking; Increased
importance of risk
management.

Strategic orientation of
procurement (prices, quality,
delivery time) given the
impact on the entire supply
chain; Development of
supply chain innovations.Oil industry       MN

Problems in the global
supply chain; Global supply
chain vulnerability.

Continuous analysis of the
business environment, risk
assessment, business risk
management and readiness
for change management;
Improving visibility and
transparency.

Digital transformation. Support for the process of
optimization and
automation, Introduction of
planning and decision
support systems: ERP, WMS,
IoT, blockchain, machine
learning and AI.

Pharmaceutical
industry PM

Lack of integration of
business process planning
systems; Lack of flexibility
and adaptability to an
unstable environment.

The planning process and
synchronization of its factors
is essential for an efficient
supply chain; The
development of
organizational culture
towards continuous
improvements.

Integrated business process
planning.

Improving the education
system by connecting
science and industry.Manufacturing 

of plastic             LD
products



Sarkis (2020) also mentions companies that are turning to the concept of fourth-party logistics (4PL) in order
to find more available logistics options, as opposed to using a single logistics provider with a single source,
which can potentially stop production and delay deliveries. One of the main focuses of experts from practice
was the improvement of the supply and procurement process, and the previously mentioned author provides
a potential solution, the application of which simultaneously builds agility and resilience of the supply chain.
This way of thinking is supported by both Ketchen and Craighead (2020), who say that many entrepreneurial
companies rely on a single distribution channel, but that those who had different channels and those who
managed to change channels during the COVID-19 pandemic had an advantage over others who could
not. They also state that the importance of supply chain agility was at the centre of attention during the
COVID-19 pandemic and that stock shortages and inert replenishment caused by the pandemic revealed
how many companies must work on agility. The importance of the existence of multiple sources of raw
materials is also mentioned by authors Fonseca & Azevedo (2020), who mention it along with increasing
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Reactive approach to
improvement (only with the
appearance of problems in a
crisis); Increased costs and
longer lead time for raw
materials from Asia.

Changing the way of
thinking, encouraging
desires and inspiration for
constant improvement
(preventive approach); Agile
and E2E approach in
management of business
operations in SC. Focus on
increasing efficiency and
optimization in SC.

Working in a digital business
environment;
Communication in the digital
environment.

Digitalization of processes in
the supply chain. Investing
in employees and
development of their
competencies; Improving
the sustainability of
business; Risk management
in SC as emerging
discipline. Development of
local suppliers;
Development of alternative
sources of supply, as well as
alternative raw materials.

Confectionery
industry           COO

Disruptions in global supply
and transport (air and sea
transport). Agility and
adaptability of business
processes.

Digitalization in the supply
chain; Investments in the
domain of information
systems and technologies
(problem of the best solution
selection).

Increase in internet sales
and delivery.

Investing in people, in the
development of their
knowledge and
competencies; Investment
in the development of new
services, portfolio and
capacity expansion.

Transport           TD

Problems in pharmaceutical
market planning due to
unknown approaches in
treatment; Frequent
changes in strategy and
human resources lead to
negative consequences and
poor results.

Challenges of market
planning, distribution of the
right products at the right
time.

Using advanced tools such
as the SAP PP module for
production planning.

Planning strategy and
employee education as two
key prerequisites for efficient
operations management.Pharmaceutical

industry             MP

Supply problems, disruption
of strategic plans due to the
epidemic crisis; Demand
imbalance and delivery
unreliability.

Actions and activities aimed
at maintaining business
activity due to the pandemic.
Procurement risk and cost
management; Timeliness
and agility; Development
and analysis of different
scenarios in conditions of
uncertainty and risk;
Protecting employees’
health.

Development of local
supplier industries;
Development of new
relationships with suppliers;
Product and service
innovation.

Managing procurement risks
and costs is a priority for
adapting to the new
economic reality. Agility and
creativity of the
organizational system.

Non-alcoholic
beverage           PM 
industry

Transport (shipping).
Predictability of delivery time
and transport prices.

Digitalization of business
processes; Adapting to new
market conditions;
Employee training for digital
solutions.

Development of internal
problem-solving initiatives;
Exchange of experiences in
the organization of
operations in the integrated
SC.

New modalities of transport,
new ways of supply, market
changes.

Production of 
oils and           SCM
lubricants

Industry Position Problems during Challenges Improvements Future growththe pandemic

SCM – Supply Chain Manager COO – Chief Operations Officer CD – Commercial Director LM – Logistics Manager
PM – Procurement Manager LD – Logistics Director TD – Transport Director MP – Planning Manager



stocks and reducing the physical distance between companies and their suppliers in the context of
enhancing the resistance of supply chains and value chains.

Technology and its application have been a frequently mentioned topic by interviewed experts from practice.
Kumar et al. (2020) agrees with this, stating that the application of advanced technologies such as AI, 3D
printing, data analytics, robots, and cyber-physical systems can help develop a decentralized production
system. Additionally, Sarkis (2020), states that having the necessary systems based on data such as the big
data concept can help organizations respond quickly to crises, especially environmental and social crises,
as can technologies such as blockchain, enabling transparent, reasonably fast, accurate and wide exchange
of information. Integrating listed systems with the Internet of Things (IoT) and Artificial Intelligence (AI) can
change the way supply chain managers make decisions and do business in the future.

Digital production would help maintain social distance during the production process while at the same time
controlling the workforce flow. Similarly, food and essential items delivered in cities can be regulated using
technologies such as drones, resulting in the prevention of direct contact in product delivery (Kumar et al.,
2020).

Human resources development with its proper management process, are the focus of the supply chain
experts’ answers. The pandemic is viewed from this angle by van Hoek, Gibson & Johnson (2020), who in
this crisis period emphasize the role of line managers and human resources managers in aligning the
required workforce with the needs of the company. They state that the focus is on managers with higher
emotional intelligence, where it is considered that such managers are better equipped to build positive
working conditions, retain employees, and achieve more positive results in relation to the needs of external
clients. It can be assumed that in a pandemic environment, but also after it, emotional intelligence will gain
importance. It is also assumed that the ability of managers to support employees through stressful and
challenging periods can increase the resilience of supply chains, which is something that is imposed as an
imperative in times of crisis (van Hoek, Gibson & Johnson, 2020).
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Conclusion

The outbreak of the COVID-19 pandemic and its effects on the global supply chain are much greater than the previously
perceived risk, and according to Pujawan & Bah (2022) the pandemic is likely to have negative effects in the forthcoming
period. As a consequence of failure to assess risk and the effects of an adverse event, the pandemic as a risk category
has changed priority in risk assessment. One of the lessons that can already be learned from this crisis is the urgent need
to create and design more robust, resilient, and smarter supply chains (Hobbs, 2020). Decentralization of capacities,
procurement of raw materials from several sources and small series of production, as well as digitalization are some of the
concepts that could be important in the future creation of supply chains. Currently, the priority should be to build more
resilient supply chains.

The just-in-time supply chain model is effective under normal circumstances. However, the consequences of the current
pandemic suggest that this model is sensitive to short-term disruptions caused by supply and demand shocks. Robust and
reliable supply chain relationships are essential to increasing supply chain resilience. Buyer-seller collaborative
relationships build trust among supply chain partners and flexibility in responding to unexpected changes in demand or
unexpected supply disruptions (Hobbs, 2020). In this context, some companies might consider moving from a just-in-time
methodology to a just-in-case methodology and have enough inventory in place to reduce uncertainties due to fluctuations
in supply and demand and to shift the focus from pure efficiency to efficiency balanced with flexibility, resilience, and
reliability. This would require that safety stocks are given priority over modern concepts of timely inventory replenishment,
but it is also necessary to reach a compromise between the high cost of safety stock and the risk of revenue loss due to
supply disruptions. This paradigm change, however, would require a greater quantity of products in stock, which represents
additional costs and is not in line with the lean approach. This new approach would represent a compromise between
efficiency and resilience (Fonseca & Azevedo, 2020).

Traditional supply chain structures are cost-optimized and are not eligible to deal effectively with multiple unplanned
outages and disruptions. Recommendations for a strategy to reduce the impact of COVID-19 on value chains could be
(Sharma et al., 2020; Driessen, 2020; Kumar et al., 2020; Shih, 2020):  

• The sustainability of the supply chain should be evaluated from the aspect of health and safety of employees.
Communication with employees to raise safety and health awareness should be increased.

• Redesign of the supply chain in order to increase flexibility and resiliency through procurement of alternative raw
materials and suppliers of those materials, change of production location, development of more resistant transport
and distribution systems; Cooperation and collaboration in the value chain and exchange of accurate and reliable
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