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The impact of disruptions caused by the COVID-19 pandemic on companies’ supply chains
was significant. Several of these impacts on supply chains were short-term, but many long-
term impacts were also noted. The COVID-19 pandemic brought out the vulnerability of
supply chains to various disruptions and how important it is to build and maintain sustainable
and resilient supply chains for future crises. The role of the food industry emphasized during
the pandemic as consumption shifted heavily to grocery stores, consumers hoarded food and
the demand for several products fluctuated, which caused challenges for companies and their
suppliers.

The objective of this study was to find out what Finnish food industry companies learned
from the pandemic in relation to supply chain risk management and how they have
developed it and the resilience of their supply chains in the post-COVID-19 era. The study
was conducted as a qualitative multiple-case study and the data was collected by
interviewing five Finnish companies operating in the food industry using a semi-structured
interview method. The data was analyzed using the content analysis method.

The results of the study show that the pandemic taught agile ways of working in a crisis and
the importance of contingency plans and quick reaction. Risk management in supply chains
is now taken more seriously in companies, and in companies it is seen more comprehensively
as part of supply chain management. Finnish food industry companies considered
collaboration, multiple sourcing, visibility, information sharing and communication, and
supplier risk categorization as the most important SCRM practices to focus on in the post-
COVID-19 era. Digitalization related to SCM, and better utilization of data analytics were
also perceived as important development targets, but focusing on these practices is seen more
as part of the future.
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COVID-19-pandemian aiheuttamien hairididen vaikutus yritysten hankintaketjuihin oli
merkittava. Useimmat néista vaikutuksista hankintaketjuihin olivat lyhytaikaisia mutta myds
monia  pidempiaikaisia  vaikutuksia todettiin. COVID-19-pandemia toi esiin
hankintaketjujen haavoittuvuuden erilaisille hairitille, seké sen kuinka tarkeéda kestévien ja
resilienttien hankintaketjujen rakentaminen ja yllapitdminen on tulevaisuuden Kriiseja
varten. Elintarvikealan rooli korostui pandemia-aikana, kun kuluttaminen siirtyi
voimakkaasti ruokakauppoihin, kuluttajat hamstrasivat ruokaa ja useiden tuotteiden kysynta
heittelehti suuresti, joka aiheutti haasteita yrityksille sekd heidan toimittajilleen.

Taman tutkimuksen tavoitteena oli tutkia mité suomalaiset elintarvikealan yritykset oppivat
pandemiasta hankintatoimen riskienhallintaan liittyen ja miten he ovat kehittaneet sita seké
resilienssiddn COVID-19 pandemian jalkeisend aikana. Tutkimus suoritettiin laadullisena
monitapaustutkimuksena ja aineisto kerattiin haastatellen viitta suomalaista elintarvikealalla
toimivaa yritystd puolistrukturoitua haastattelumenetelmad k&yttden. Tutkimusaineisto
analysoitiin kayttaen sisallonanalyysimenetelmaa.

Tutkimuksen tulokset osoittavat, ettd pandemia-aika opetti yrityksille ketteri& toimintatapoja
kriisitilanteessa toimimiseen ja varasuunnitelmien sek& nopean reagoinnin tarkeytta.
Hankintaketjujen riskienhallinta otetaan nyt yrityksissdé vakavammin ja se nahdédén
yrityksissa kokonaisvaltaisemmin osana toimitusketjujen hallintaa. COVID-19-pandemian
jalkeen tarkeimmiksi keinoiksi kehittdd hankintatoimen riskienhallintaa koettiin suurempi
panostaminen toimittajayhteisty6éhon, useiden hankintaldahteiden kayttd, suurempi
lapindkyvyys, tiedonjakaminen ja kommunikointi toimittajan kanssa seka hankintariskien
kategorisointi. My6s hankintatoimen digitalisaatio sek& data-analytiikan parempi
hyddyntdminen koettiin tarkeiksi kehityskohteiksi, mutta ndihin keinoihin keskittyminen
nahdaan enemman osana tulevaisuutta.
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1 INTRODUCTION

The impacts of COVID-19 pandemic to supply chains were massive and shook the whole
economy in exceptionally many ways. Due to COVID-19 the supply and demand of products
started to vary in unprecedented ways and the supply chains were disrupted due to several
reasons and some disruptions continued years after the breakout of the pandemic (Hobbs
2020). The COVID-19 pandemic has shown how vulnerable global, long and complex
supply chains are to disruptions, and how important an effective and continuous supply chain
risk management is when building resilient supply chains (Paul, Moktadir & Ahsan 2021a).
In this thesis building supply chain risk management and resilience are examined in the post-
COVID-19 era in Finnish food industry companies. The role of food industry is one of the
most significant in people’s everyday life and during the pandemic many people became
more aware about supply chains and the difficulties associated with them precisely through
food products, when food availability fluctuated, and empty store shelves became a more

common sight.

Now in the post-COVID-19 era, when the crisis is mostly over and companies have had time
to look back to the pandemic, learn from it and to do actions, it is important to study this
topic right now and summarize the actions and strategies companies have embraced. The
main issue of the study is to examine what Finnish food industry companies have learnt from
COVID-19 pandemic related to supply chain management how they have developed their
supply chain risk management and resilience after the pandemic. The topic is very current
and significant because the COVID-19 pandemic affected so massively on supply chains
especially in the breakout phase therefore actions to improve the supply chain resilience have
most likely been taken in companies for the future.

Previous studies have studied the impacts of COVID-19 to supply chains quite much. Also,
the risk management and resilience in supply chains and how to develop it has been studied
considerably related to the exact post-COVID-19 era. The disruptions of the pandemic have
had both short-term and long-term impacts on supply chains. Short-term impacts realized
during the pandemic period, and they impacted both supply and demand sides of the supply
chains which are called upstream and downstream phases (Hallikas, Evangelista,
Lintukangas, Kédhkonen & Immonen 2023). The impacts on supply included for example

material shortages and delays, decreased production due to shortages of labor force and



closed plants, problems in transport processes and changes in consumers purchasing
behavior which made demand forecasting very difficult (Pellegrino & Gaudenzi 2023;
Graves, Tomlin & Willems 2022; Chowdhury, Sarkar, Paul & Moktadir 2020; Hallikas et
al. 2023). On the other hand, the long-term impacts may still be seen today in supply chains
and the inflation that followed the pandemic together with the Ukrainian war has had the
most significant impact on recovering from the pandemic (Oinonen & Pdnkéa 2022). The
pandemic also revealed many existing problems in supply chains such as vulnerabilities and
dependencies that have had a longer impact on supply chains (Hallikas et al. 2023; Free &
Hecimovic 2021). Risk management and resilience related to supply chains have been
studied thorough the years and also linked to the post-COVID-19 era. According to Ferguson
and Drake (2021) the COVID-19 exposed the lack of resilience of global supply chains and
raised awareness of supply chain risks. Hobbs (2021) stated that the importance of a resilient
supply chain has been highlighted due to the pandemic. Resilience in supply chains can be
increased with better risk management (El Baz & Ruel 2021). According to literature the
most important supply chain risk management practices to increase resilience in supply
chains are collaboration, multiple sourcing, visibility, digitalization, and utilization of data

analytics.

Literature presents several strategies and practices to improve the risk management and
resilience in supply chains in the post-COVID-19 era and how to reach the best results but
only few articles focus on implementing them into practice and how companies have actually
acted in the post-COVID-19 era with these issues. In many studies the industry that has been
studied is the medical industry because of its central role during the pandemic and other
industries have been somewhat overshadowed by it. However, Hobbs (2021) studied the
food supply chain resilience and the COVID-19 pandemic in agrifood supply chains in
Canada and the United States. The study shows that mostly food supply chains performed
significantly well during the pandemic, but problems have occurred for example in the
sectors of meat processing and fruit and vegetable production. On the other hand, van Hoek
(2020) studied the research opportunities for a more resilient post-COVID-19 supply chain
and the purpose of the article was to find suggested ways to close the gap between research
findings and industry practice. The results show that the interviewed supply chain executives
noticed the lack of preparedness, shortcomings of current risk management plans and the

need for greater supply chain resilience as the main issues to be addressed in developing the
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supply chains. Therefore, the research gap to fill in this thesis is to find out how Finnish food
industry companies have improved their risk management and resilience in practice in

supply chains in the post-COVID-19 era.

1.1 Research questions, objectives and limitations

In this chapter the research questions of the thesis are presented as well as the objectives and

limitations of the study.

The main research question of the thesis is:

“What did Finnish food industry companies learn from the COVID-19 pandemic related
to supply chain risk management and how they are developing their risk management to

achieve better resilience in post-COVID-19 era?”

The sub-questions to support the main question are:

“How did COVID-19 affect on Finnish food industry companies’ supply chain

management?”

“What are the key SCRM practices to increase resilience in supply chains post-COVID-
197"

This thesis is divided into one main research question and two sub-questions. The sub-
questions give support to the main research question by focusing on the background of the
issue. The first sub-question about the impacts of COVID-19 pandemic on the supply chain
management in Finnish food industry companies focuses on the COVID-19 era and what
kind of issues companies had and explains the background of the supply chain risk
management development actions. On the other hand, the second sub-question focuses on
the supply chain risk management practices for the post-COVID-19 era from the literature

and how case companies have utilized these practices.
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The main objective of the study is to find out what did Finnish food industry companies learn
from COVID-19 pandemic related to supply chain risk management and resilience and how
they have improved them in their supply chains in post-COVID-19 period. This study
provides understanding of how the impacts of the COVID-19 pandemic and the lessons
learned made Finnish food industry companies develop their supply chain risk management
to gain better resilience in supply chains for the future. The objective is to find how Finnish
food industry companies suffered from the pandemic and how sufficient the resilience in
their supply chains was during the pandemic breakout and whether there was a need for
improvement. Another objective is to find out if the Finnish food industry companies utilized
the proposed supply chain risk management practices to increase resilience that were

proposed in the literature, or did they utilize some other methods.

The thesis focuses on the developments on risk management and resilience of supply chains
in Finnish food industry companies in the post-COVID-19 era. In this thesis the time before
the pandemic is mostly left out because the current post-COVID-19 era is the examined
period of the thesis. However, in the empirical part, comparisons between the period before
COVID-19 and the current situation are made regarding the interviewees. The core of the
scientific articles used in the thesis are from the years 2020-2023. The proposed risk
management practices from the literature have been limited to considering the post-COVID-
19 period and also the SCRM practices that consider the short-term actions during the
pandemic have been left out. The criteria for case companies were that they are Finnish, they
have own production and a plant in Finland, and they have been established years before the
pandemic started so it is possible to make a comparison with the time before the pandemic.
The impacts of the war in Ukraine on these same issues are also largely excluded from the
study. This is done because there was already a lot of specific literature on the impacts of
COVID-19 pandemic on supply chain risk management on which to base the study and the
COVID-19 period has now ended unlike the Ukrainian war.

1.2 Research methodology

The empirical part of the study has been carried out as a qualitative multiple-case study.
Creswell (2014) defines qualitative research as “an approach for exploring and
understanding the meaning individuals or groups ascribe to a social or human problem”. The

qualitative research method can be utilized to understand actions or to establish a theoretical
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interpretation of a phenomenon (Tuomi & Sarajéarvi 2018). According to Yin (2003) case
study studies a contemporary phenomenon in real-life context as an empirical study where
investigated phenomenon and its links are indistinct. A case study method provides an
opportunity to gather in-depth and rich data for use in qualitative research (Kahkonen 2011).
Qualitative research often answers to questions “how” and “why”, which are particularly

suitable for this research.

The data used in the empirical part of this study has been collected through semi-structured
interviews. For this study, a total of five supply chain professionals from different food
industry companies were interviewed. Babbie (2011) stated that semi-structured interviews
give the possibility of changing the set of interview questions which allows to find new areas
of the research topic. In this study it is beneficial for the data collection part of the research
that interviews are flexible because it allows to focus on the most important themes that each

company brings up during the interview.

1.3 Key concepts

In this chapter the key concepts of the thesis will be presented. The key concepts of the study
are supply chain risk, supply chain risk management, supply chain disruptions, supply chain

resilience and COVID-19 pandemic.

Supply chain risk is defined as the potential occurrence of an incident that is related to
material or immaterial supply chain flow and impact imbalance between supply and demand
(Juttner, Peck and Christopher 2003).

Supply chain risk management (SCRM) is an organization’s ability to understand and
manage its environmental, social, and economic risks in supply chains (Carter & Rogers
2008). The identification of potential sources of risk and implementation of appropriate
strategies throughout the supply chain, are crucial to reduce supply chain vulnerability
(Juttner et al. 2003).

Supply chain disruption is an unintended and unplanned event that disrupts the normal
flow of materials in the upstream and downstream of the supply chain (Craighead,
Blackhurst, Rungtusanatham & Handfield 2007). Supply chain disruptions are often linked
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to vulnerabilities that activate disruption preparedness and risk management in companies
(Sheffi & Rice 2005).

Supply chain resilience (SCRes) means the capability of the system to respond and recover
from unpredicted disruption to its original state or change into desired state (Christopher &
Peck 2004).

COVID-19 pandemic is a pandemic that started in China in 2019, where the pathogen is
the coronavirus SARS-CoV-2. Virus started to spread around the world causing major
disruptions everywhere and in March 2020 the epidemic was declared a pandemic. WHO
has reported over 7 million deaths caused by COVID-19. (World Health Organization 2024)

1.4 Research framework

The research framework describes the main concepts of the research and their relations. The
framework is illustrated in Figure 1. In the framework the main concepts are linked to the
research questions, and it presents the chronological order that companies experienced
related to COVID-19 in supply chains and supply chain risk management during the
pandemic and in the post-COVID-19 era. Looking from the top of the framework, Finnish
food industry companies and their supply chains were disturbed by COVID-19 pandemic,
and it was followed by impacts to supply chain management operations. The first sub-
question of the thesis focuses on these impacts and explains the background of needed
development actions for risk management. The impacts were followed by the evaluation of
companies supply chains’ risk management and resilience and to improve them with
different practices. Sub-question 2 focuses on the key SCRM practices from the literature
and the SCRM practices in the case companies. Better resilience in SCM for the future can
be achieved through these SCRM practices. The main research question about lessons
learned from the pandemic and the development actions done related to SCRM and resilience

summarizes the framework and the aim of the thesis.
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1.5 Structure of the study

This thesis is divided into seven sections and the table of contents is formed based on the

same themes. The structure of the thesis is presented below in Figure 2.

« Research background, research questions, A
Leetd ¢ Objectives and limitations of the research )
N

M * The impacts of COVID-19 to supply management
review J
* Risk management and resilience in supply chains |
~ .« SCRM practices to improve resilience )
« Research design )
Methodology [lild AnaIySiS methOdS )
.

-« Findings of the research

findings Y,

 Discussion of the research

« Summary of the research results and conclusions
« Future research topics

Figure 2 Structure of the thesis
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2 THE IMPACTS OF COVID-19 ON THE MANAGEMENT OF
SUPPLY CHAINS

The impacts of the COVID-19 on various operations of various companies were massive
and not least to the supply management operations. During the COVID-19 pandemic
countless incidents that disrupted or distorted supply chains in some way for some durations
were witnessed. While some of the incidents primarily affected the supply side, others
mostly impacted the demand side of a supply chain. (Graves et al. 2022; Hallikas et al. 2023)

The impacts of COVID-19 to supply chain management have been examined a lot after the
pandemic breakout. According to literature, COVID-19 crisis exposed the vulnerability of
supply chains and brought out the importance of supply chains into people’s consciousness
(Graves et al. 2022; Fonseca & Azevedo 2020). Flynn, Cantor, Pagell, Dooley and Azadegan
(2021) stated that supply management has taken place in people’s everyday conversations
and Banker (2021) noted that knowledge on supply chains is now more important than ever.
Many of the impacts were instant and had a very strong short-term impact on the operation
of supply chains when companies tried their best to respond to the extremely changed
situation in both demand and supply. After the pandemic subsided, long-term impacts were
realized to companies and how their risk management and resilience in supply chains had
worked out in the crisis period. Resilience in supply chains is a key element of a functional
supply chain and also a contributing factor of sustainability in supply chains for creating
resilience has been found. (Sarkis 2021; Lopes de Sousa Jabbour, Chiappetta Jabbour,

Hingley, Vilalta-Perdomo, Ramsden & Twigg 2020)

Hallikas et al. (2023) stated that while the pandemic has brought attention to the vulnerability
of global supply it has also emphasized how crucial it is to manage supply networks in a way
that ensures their long-term resilience and the development of new skills and capacities in
the future. Global supply chains have been significantly impacted by COVID-19, forcing
companies to concentrate on flexibility and resilience in their supply chain management
practices (Graves et al. 2022; Sarkis 2021). Hallikas et al. (2023) considered that supply
chains are structured of multiple layers and disruptions like pandemics can affect all layers
in different ways. lvanov (2022) defined that supply chains are attached to company’s
organizational, informational, technological, financial, and process-functional structures.

Ivanov (2022) stated that to keep the supply chain viable and resilient and managing these
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disruption events, companies must have valid risk management capabilities and a fast and
flexible management style. Moritz (2020) compared COVID-19 supply chain disruption to
traditional supply chain disruptions and the differentiating factor is the factor of human
behavior. The changes in customer behavior caused by uncertainty and fear of the situation
especially affected demand of several products and made the predictability of consumption

very challenging (Moritz 2020).

2.1 Short-term impacts

The impacts on supply chains during the pandemic period were in many respects short-term
and they are no longer seen as such in supply chains in the post-COVID19 period. On the
other hand, these short-term impacts have had major effects on long-term impacts that
followed these so that is why it is important to understand what happened in the supply
chains during the pandemic. The impacts were both upstream and downstream impacts, so
they impacted both the supply and demand sides of supply management operations (Graves
et al. 2022; Hallikas et al. 2023). In Figure 3 the upstream and downstream phases of the
supply management are described. The supply side includes the phases of raw material,
suppliers and manufacturing together with demand side. Besides manufacturing the demand
side focuses on distribution and consumers. The manufacturing is the breaking point in the
figure that separates the upstream and downstream operations. (Johnson-Woods 2023;
Radchenko 2022)
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Raw
materials

Suppliers Manufacturing

[

Supply/ upstream Demand/ downstream

Figure 3 Upstreams and downstreams of supply management (Adapted from Radchenko 2022)

According to Pellegrino and Gaudenzi (2023) COVID-19 affected all four main factors
along the supply chain: manufacturers, retailers, wholesalers/distributors, and consumers.
These actors are included in both supply and demand side operations and next the short-term

impacts related to both supply and demand side of supply management are discussed.

2.1.1 Impacts on supply

The supply side is the core of supply chain management operations because it focuses on
suppliers and the supply of the raw materials. The impacts on supply operations hit right
after the pandemic breakout. Graves et al. (2022) stated that there were several reasons for
supply chain disruptions that caused, for example reduced capacity, reduced product
availability, and longer lead-times. Hallikas et al. (2023) stated that due to following impacts
on supply chains, companies experienced supply disruptions especially related to material
shortages and delivery delays.
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Impacts on raw materials were very common due to changed consumer behaviour and rapid
changes in demand. Most common impacts in supply chains related to raw materials were
material shortages and delays (Graves et al. 2021; Hallikas et al. 2023). Many companies
stopped or decreased their production due to the lack of raw materials. Sectors in which
working remotely was not possible for example agricultural or food industry and in sectors
characterized by short-term inventories suffered the most. (Pellegrino & Gaudenzi 2023;
Butt 2021) Also, the panic purchases in the beginning of the pandemic impacted in the

decrease in raw materials availability (Pellegrino & Gaudenzi 2023).

Paul, Chowdhury, Moktadir and Lau (2021b) found out that the restrictions in different
countries impacted on raw material suppliers that they couldn’t operate their supply activities
normally which increased the prices of the materials. The most visible supplies in media
during the pandemic were related to the medical and pharma industries and the crisis
revealed the severe shortcomings on these industries. The lack of, for example, ventilators
in hospitals and personal protective equipment for healthcare workers, led governments of
several countries to emphasize their domestic production of medical supplies. (Fonseca &
Azevedo 2020) The pandemic also triggered sudden shortage of critical raw materials for

example microchips in car manufacturing (Kahkoénen & Patrucco 2022).

The pandemic caused a significant reduction in supply, so it obviously impacted the
operations of the suppliers. Reduced supply forced many companies to close their plants and
it directly affected the continuity of supply chains. (Chowdhury et al. 2020) Magableh (2021)
noticed that during the pandemic information sharing and communication among supply
chain partners became more difficult than before. Pellegrino & Gaudenzi (2023) stated that
also the purchasing bargaining power between customers and suppliers has changed. The
changes in bargaining power influenced in purchasing policies causing price drops and lower
profits as a result. These impacts appeared especially in supply chains with less developed
distribution channels and weak labour availability. (Pellegrino & Gaudenzi 2023) Many
companies changed suppliers, mostly to local ones due to nearshoring and restrictions in free
movement distribution that prevented distribution and logistics services between certain
countries (Hallikas et al. 2023; Aigbogun 2023). All in all, many impacts on manufacturing
impacted also in suppliers because they must adapt to buyer’s changes, and it affected on the
supplier’s processes. Some suppliers were more resilient to these changes than others so the

supplier’s situations varied a lot.
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The manufacturing operations take place in the middle of upstream and downstream
processes. It has clear impacts on both supply and demand. Pellegrino and Gaudenzi (2023)
stated that the main issue that the manufacturers faced during the pandemic was the shortage
of labor force. Labor became a bottleneck in manufacturing operations due to, for example
safety protocols as social distancing in workplaces, absences because of illness, or fear of
illness, quarantine provisions and closures in schools and kindergartens. These impacted
reductions in workforce and caused shortages and smaller production (Pellegrino &
Gaudenzi 2023; Graves et al. 2022). Graves et al. (2022) also stated that during the pandemic
occurred the Great Resignation for various reasons such as extended unemployment benefits
and COVID-fear.

Alicke, Barriball and Trautwein (2021) studied what actions companies did during the
pandemic in their supply chains. All these actions are mostly related to manufacturing as the
manufacturers have to adapt to the changed situation of the buying companies. According to
their results of the actions the most common thing companies did was to increase inventory
of critical products (61% of companies), following by dual sourcing of raw materials (55%),
increasing inventory along supply chain (42%) and regionalizing the supply chains (25%)
(Alicke et al. 2021). Alicke et al. (2021) pointed out that companies originally planned to
increase nearshoring of suppliers but ultimately only 11% of the studied companies
implemented that. Also, issues related to inventories were very common during the
pandemic. The pandemic resulted in an inventory shortage because of changed demand
which made manufacturing even more difficult. (Hallikas et al. 2023; Aigbogun 2023)

2.1.2 Impacts on demand

According to Pellegrino and Gaudenzi (2023) distributors suffered most from the problems
in the management of logistics and transport processes. The distribution of goods was
severely affected by quarantines of many professionals for example truck drivers or pilots
and also many ports were in trouble due to shortage of manpower (Strange 2020). According
to Finland Chamber of Commerce (2021) Finland’s remote location affected even more to
the cost level of distribution during the pandemic period. They found that Finnish companies
suffered from problems such as lack of routes and containers, delivery interruptions and
challenges in purchasing (Finland Chamber of Commerce 2021). Due to all these

disruptions, transaction costs have increased, and especially longer supply chains have faced
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more obstacles (Strange et al. 2020). Queiroz, lvanov, Dolgui and Fosso Wamba (2022)
stated that the problems in distribution of medicaments and vaccines were very significant.
For example, the massive cancellation of commercial flights impacted on the distribution
because that is the way the high-value medicines are normally being shipped fast around the
world (Flynn et al. 2021). To survive from the distribution problems companies evaluated
alternative distribution channels or alternative local suppliers (Aigbogun 2023). In a study
conducted by Aigbogun (2023) was found that sometimes suppliers even had to collaborate

with their competitors to get the goods shipped.

Massive changes in consumer’s purchasing behaviour affected enormous problems through
the whole supply chain. Consumer’s purchasing behaviours also changed very fast and
several times, and panic buying was strongly present related certain goods which made
forecasting of the consuming extremely difficult. (Pellegrino & Gaudenzi 2023) According
to Butt (2021) COVID-19 pandemic created demand shocks in both directions. There were
extreme peaks and decreases in the consuming quantities of different items (Butt 2021).
Graves et al. (2022) categorized demand events over the COVID-19 period. When the
pandemic broke out, there were huge demand spikes in toilet paper, other home supplies,
masks, and hand sanitizers and in the hospitals for medical equipment related to COVID-19,
like ventilators. After the breakout people at home increased their spending on furniture,
home renovation materials, remote work, and homeschooling essentials, as well as exercise
equipment. At the same time most massive decrease in demand was in travel-related
products, luxury items and different services, especially in the HORECA sector. As the
pandemic proceeded, online retailing increased a lot and many brick-and-mortar stores
closed and never reopened. Ordering food or groceries to the home also became more

common. (Graves et al. 2022; Pellegrino & Gaudenzi 2023)

2.2 Long-term impacts

In this chapter the long-term impacts of the pandemic that are still visible in today’s world
after the pandemic period will be discussed. Many companies and industries have had
challenges in recovering from the pandemic mostly because the effects on society and
economy were so massive. These effects on society and the world economy affected
companies and with that to the operations of supply chains as well. Pellegrino and Gaudenzi
(2023) stated that the COVID-19 affected the existence of long-term disruptions, whose
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scaling is unpredictable. According to report written by Harapko (2023) from EY the
pandemic accelerated and brought into light existing problems in the supply chain and
highlighted the importance of factors like transparency, adaptability, and digitalization.
According to World Trade Organization (2022) COVID-19 has contributed to issues with
the supply chain, such as rising inflation, pressure from supply and demand and shipping
bottlenecks. World Trade Organization (2022) stated that these disruptions are a risk to
supply chains around the world and have a negative impact on the companies’ ability to

recover in the post-COVID-19 era.

2.2.1 Economic impacts

Due to the pandemic, the economy of many countries went into recession in 2020 and
COVID-19 pandemic and the exceptional period followed to it started the growth of high
inflation when recovering from the pandemic started. Inflation, which means the weakening
of the purchasing power of money caused by an increase in the general price level, has
intensified in 2020s due to the effects of the pandemic and the Ukrainian war that started in
2022 (Oinonen & Ponké& 2022). Inflation increases retail prices, which leads to a decrease in
consumer demand. Due to the effect of inflation, there was a clear change in the purchasing
power of consumers, because the incomes of consumers did not rise at the same pace as the
prices of products and services and companies were not willing to make large investments.
(Wan & Chen 2019) The background of the high inflation is due to the exceptional period
caused by the pandemic. The main reasons behind the increased inflation are price increases
in energy which increases the production costs, supply disruptions especially the bottlenecks,
and the recovery of economy after the pandemic, especially related to service prices.
(Oinonen & Pdnké 2022) Wan and Chen (2019) stated that it is obvious that inflation has a
significant impact on companies’ daily operations and under inflation, supply chain

management plays the most important part of success of companies.

Varanka, Packalen, Voipio-Pulkki, Maétt4, Pohjola, Salminen, Railavo, Berghall, Rikama,
Nederstrom and Hiitola (2022) stated in their publication for the Finnish governmental
council that the recession caused by the pandemic was minor and recovering from that was
rapid partly due to the support actions from the governments which were common in almost
every country. On the other hand, the inflation and the Ukrainian war that followed the

pandemic explain more the current recession. In the publication the authors evaluate that the
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pandemic did not affect on economic growth in the long run but then the focus will return to
the basic questions regarding the economy such as the balance of the public finances and the
conditions for economic growth. The amount of public debt is at the highest level in its

history, and it requires actions from the government. (Varanka et al. 2022)

2.2.2 Supply chain impacts

In addition to the impacts on economy and society, many smaller scale long-term impacts in
supply chains by the pandemic occurred as well. According to literature the pandemic did
not actually bring new problems to companies but revealed many weaknesses and
bottlenecks of the supply chains and brought the problems to light that already existed
(Hallikas et al. 2023; Free & Hecimovic 2021; Gebhardt, Spieske, Kopyto & Birkel 2022).
These exposed weaknesses were related to supply chain processes and the development of
them, the management of supplier networks, low inventory levels, consolidated centres of
production, diversification of suppliers and transparency (Aigbogun 2023; Free &
Hecimovic 2021). The pandemic also brought to light previously unseen vulnerabilities such
as staff shortages and losses due to closures and raised visibility, resilience, and digitalization
as priorities (Harapko 2023). Hallikas et al. (2023) stated that the pandemic also revealed
the companies’ dependence on certain purchasing categories and geographical areas. Also
ensuring long-term resiliency and building new competencies and capabilities in supply
chains are now seen even more important ways in managing strong supply chains than before
the pandemic (Hallikas et al. 2023; Nikookar & Yanadori 2022).

The challenges in recovering from the pandemic were common but varied in different
sectors. The disruptions that the pandemic impacted in supply chains were the main
challenges for supply chain recovery and some companies managed them better than others
who still today fight with these challenges. Paul et al. (2021b) defined several supply chain
recovery challenges that can be categorized as challenges related to the variated demand
after the pandemic, company’s own decreased resources and supplier related challenges.
According to research by Paul et al. (2021b) recovery challenges related to demand and its
variability and uncertainty were very common. Due to variability in demand, the real time
forecasting for demand has been really complex as well as production planning (Paul et al.
2021Db; Dohale, Verma, Gunasekaran & Ambilkar 2022). The pandemic impacted negatively

on companies’ own resources in many ways. During the pandemic, companies suffered from
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shortages of labour, especially skilled workers, financial resources, and other physical
resources, but still in post-pandemic period these shortages have an impact on some
companies’ everyday processes and have impacted in the recovery from the pandemic. (Paul
et al. 2021b; K&hkonen & Patrucco 2022) These shortages complicate the production
planning and thus productivity of the company and then slow down the rise in productivity
to normal level. Overall, disruptions by COVID-19 that are in general considered as short-
term impacts but for different reasons have been impacted in companies for longer term,
surely influence company’s recovery from the pandemic and can be named as recovery

challenges.

Supplier-related recovery challenges dealt with changing suppliers for various reasons or
difficulties with current suppliers, for example with collaboration, flexibility, or problems in
production capacity (Paul et al. 2021b). The bankruptcies of suppliers increased and due to
the security of supply, many began to prefer local suppliers (Paul et al. 2021b; Kahkoénen &
Patrucco 2022; Lopes de Sousa Jabbour et al. 2020). Hobbs (2020) stated that in the long
run, these supplier-related challenges made companies increasingly prefer local suppliers
because their supply security is greater, and it is uncertain will there be a return to the old
way. It has been estimated that instead of decentralized supply chains, local supply networks
located closer to each other will emerge. In Finland this would mean that the supply networks
would be more generally focused on in Europe than before. (Varanka et al. 2022) Hobbs
(2020) also stated that the role of decentralization in supply management was emphasized
during the pandemic and efforts have been made to reduce dependence on individual
suppliers. One recovery challenge that Paul et al. (2021b) found was “Low level of
preparedness” and it fits in many categorized challenges above. It summarizes that if the
preparedness in any sector of the company’s processes was not sufficient, the company
probably suffered some sort of recovery challenges related to it. This is strongly linked to

the company's risk management and resilience which will be discussed more in chapter 3.

The growth of digitalization in companies due to pandemic has been major. The pandemic
did not slow down digital development but boosted it. (Cherrafi, Chiarini, Belhadi, El Baz,
Benabdellah 2022) The pandemic period and the change in the market have made it possible
for many companies to make a significant digital leap. About a third of Finnish small and
medium-sized enterprises (SMEs) announced that they had permanently developed their
digital distribution channels to support their business during the pandemic, and the changes
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will only accelerate in the next few years. (Varanka et al. 2022) In supply chains the digital
leap can be seen for example as more efficient utilization of data and artificial intelligence,
new information and communication tools and tools linked with suppliers’ tools (Aamer,
Sahara & Al-Awlaqi 2023). Research by Harapko (2023) pointed out that by 2035, 45% of
supply chains are expected to be mostly autonomous. This means for example robots in
warehouses and stores, driverless forklifts and trucks, delivery drones and fully automated

planning (Harapko 2023)

In table 1 below the impacts of COVID19 on supply management are summarized. The
short-term impacts are presented in the lighter background and the long-term impacts in the

darker background.
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Table 1 Impacts of COVID-19 on supply management

Short term impacts Long term impacts

Impacts on supply

Impacts on supply Impacts on demand  BIggloETe ol gRElololp(0]04)Y;

chains

Raw materials Distribution Inflation Existing problems

e Material shortages e Problems in e Inflation increased | e  Supply chain
and delays management of and the Ukrainian related

e Decreased logistics and war intensified it development issues
production = transport processes Reasons behind Vulnerabilities,
especially on e Quarantines of inflation: Price dependencies, and
sectors where drivers and pilots increases in energy, resilience

remote working
was not possible
Restrictions in
different countries
increased prices

Shortages of
manpower in ports
Increased
transaction costs

supply disruptions,
recovery of
economy

Suppliers Consumers Recession Recovery challenges

e Closed plants e Purchasing Recession caused Variated demand

e Information sharing behaviors changed by the pandemic after pandemic
and communication very fast and period was minor Company’s own

decreased
Changes in
purchasing
bargaining power

Manufacturing

Shortage of labor
force - caused
shortages and
smaller production

several times

Panic buying >
forecasting became
difficult

Several industries
suffered from
demand shocks

-> support actions
from the
government

The followed
inflation and the
Ukrainian war
explain more of the
current recession

decreased resources
Supplier related
challenges

Impacts on suppliers

Changing suppliers
- local suppliers
Difficulties with
current suppliers

e The Great Actions to reduce
Resignation dependence on

e Increased individual suppliers
inventory

Dual sourcing

Digitalization

Significant digital
leap

More efficient
utilization of data
and Al,
communication
tools and tools
linked with
suppliers’ tools
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3 RISK MANAGEMENT AND RESILIENCE IN SUPPLY
CHAINS

Both risk management and resilience in supply chain management became very important
and crucial topics during the pandemic period. Supply chain risk management have been
studied a lot and resilience as well has been a common research topic for some time, but they
are still very critical and topical issues in today’s world. (Simchi-Levi, Wang and Wei 2018).
According to Paul et al. (2021a) managers in supply chain management usually concentrate
on maximizing profits and return on investment, while allocating less time and resources on
risk management as they believe the return on investment for risk management is not worthy
of note, but the COVID-19 outbreak, and the continued pandemic has proven this belief
wrong. That is why risk management and resilience in supply chains are crucial to develop
continuously also after the pandemic and increase the company’s readiness for next possible

massive disruption.

A company’s supply chain resilience can be improved with better risk management in supply
chain operations. In this chapter these topics are being discussed and how COVID-19
generally impacted on these operations. Also, the proposed SCRM practices from literature

to increase resilience in supply chains are presented.

3.1 Supply chain risks

To understand supply chain risk management, the concepts of risk and supply chain risk
need to be clarified. Harland, Brenchley and Walker (2003) defined risk as a chance for a
harmful or undesired consequence. Mitchell (1995) defined that the basic definition of risk
is the result of probability and impact. In addition, risk can be incomplete information,

because risk is not always known or defined precisely (Mitchell 1995).

Supply chain risks have been examined quite a lot so there are also various definitions for
the term. Juttner, Peck and Christopher (2003) defined supply chain risks as any risks related
to immaterial or material supply chain flows, and the imbalance between supply and demand.
In another definition supply chain risk refers to the potential failure of individual suppliers
as inbound supplies, that causes harm to the purchasing company as they are unable to meet

customers' demands (Zsidisin, 2003). On the other hand, supply chain risks are also
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described as the potential occurrence of an incident or failure to seize opportunities with
incoming supply, in which case its consequences lead to a financial loss for the buying
company (Zsidisin & Ritchie 2009). As a conclusion all research underlines that supply
chain risk stands for an unexpected event that negatively affects any activity in the supply

chain.

As there are a large number of different risks related to supply chain it is common to
categorize these risks and there are various ways to execute it. According to Peck (2004)
categorization of supply chain risks can be approached from several directions for example
from corporate governance, financial risk agenda or through a multi-level complex system.
Hallikas et al. (2023) stated that supply chain risks can be considered to occur on both
upstream and downstream sides of the supply chain. The most common way to categorize
supply chain risks is the dividing them into external and internal risks by the source of the
risk (Christopher and Peck, 2004). According to Sardesai, Klink, Bourbita, Kippenberger
and Henke (2023) internal supply chain risks include risks inside a company (process and
control risks) and risks that occur at or arise from supply chain partners (supply and demand
risks). In addition, sustainability risks and cyber risks must be considered, which affect all
supply chain partners’ upstream and downstream. External supply chain risks
(environmental risks) include natural disasters, political, or social risks (Sardesai et al. 2023).
Figure 4 illustrates their framework for supply chain risks which shows the supply chain and

the relationships between different risks.

Environmental risks

Cyber risks Sustainability risks

Company:

Supplier: _
Process risks &
controll risks

Supply risks

Figure 4 Supply chain risk categories and relations (adapted from Sardesai et al. 2023)
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3.2 Supply chain risk management

Supply chains are vulnerable functions because they are sensitive to various risks and easily
disrupted by different events such as the COVID-19 pandemic. To mitigate these
disruptions, companies should strongly focus on their supply chain risk management
(SCRM) and develop it continuously in order to control and decrease potential risks. SCRM
is defined as a company’s skill to understand and manage its environmental, social and
economic risks in supply chain (Carter & Rogers 2008). According to Jittner (2005) the aim
of SCRM is to evaluate possible risks and utilize different strategies to mitigate supply chain
vulnerability. Wohner, Schupp, Arnold, Kholikova and Schick (2023) added that the purpose
of SCRM is to predict disruptive events and promote resilience against unwanted threats.
Accordingly, SCRM and resilience in supply chains walk hand in hand and resilience can be
impacted and enhanced through risk management practices. Through risk management
practices companies prepare proactively for possible future disruptions.

SCRM can be seen as a process where a company cooperates with its partners with a goal to
lower supply chain’s vulnerability and at the same time increasing the level of smooth flow
in supply chain management processes. (Tang 2006; Juttner 2005). According to Sardesai et
al. (2023) SCRM includes strategies, measures, information, and processes to identify and
assess risks in supply chains and thus creates a basis for future decisions. Hallikas, Karvonen,
Pulkkinen, Virolainen and Tuominen (2004) presented a model called “four steps of SCRM”
which includes the main elements of SCRM processes. These steps are: 1. risk identification,
2. risk assessment, 3. risk mitigation, and 4. risk monitoring. The model is presented below

in Figure 5.
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1. Risk
identification

Supply chain
4, RlSk r|sk 2. RlSk

monitoring assessment
management

3. Risk
mitigation

Figure 5 Four steps of SCRM (adapted from Hallikas et al. 2004)

The first step of the figure is called risk identification. According to Hallikas et al. (2004) it
is the base of the risk management process, and its main focus is to recognize the possible
uncertainties of the future in the supply chain in order that it is possible to proactively
manage these risks. The second step, risk assessment, can be defined as the evaluation of the
probability of the risk’s occurrence and the weight of the consequences for the company.
Through risk assessment the suitable management actions for each identified risk can be
chosen. (El Baz & Ruel 2021; Hallikas et al. 2004) According to Manuj and Mentzer (2008)
the duration of the risk event and its rate of speed determine how severe the effects of supply
chain disruptions are. That is why the risk assessment aims to prioritize the identified risks
according to their probability in an appropriate way (El Baz & Ruel 2021).

The third step focuses on risk mitigation and its aim is to find strategies to minimize these
identified and assessed risks (Hallikas et al. 2004). Risk mitigation aims to mitigate supply
chain risks by taking necessary action either before the disruption occurs via mitigation
strategies or afterwards through contingency plans (El Baz & Ruel 2021). Hallikas et al.
(2004) listed that commonly used risk management strategies include one or more of the
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following actions: risk transfer, risk taking, risk elimination, risk reduction, further analysis
of individual risks. Final step in SCRM process, risk monitoring, means the evaluation of
the performance of SCRM practices (EI Baz & Ruel 2021). Because company and its
environment are not static, the risk statuses fluctuate. The identified risks can be monitored
to recognize the potential increasing trends in their probability or consequences. Also new
significant risk factors may appear through monitoring. (Hallikas et al. 2004) Manuj and
Mentzer (2008) stated that risk monitoring has an important role of reducing the frequency

and impacts of supply chain risks.

According to Hallikas et al. (2023) SCRM process is consisted of preventing, detecting,
responding, and recovering from various risks. In addition to four steps of SCRM, to
maintain resilience in the supply chain, a company needs to be highly aware of internal and
external changes that could affect its supply chain in the future, be able to respond quickly
to disruptions, and be able to cope with changes brought about by disruptions and adapt to
them (Hallikas et al. 2023). The eventual goal behind SCRM is to achieve the forecasted
cost savings and profitability (Manuj & Mentzer 2008). Accordingly, some authors have
also included sustainability and stakeholder dimensions as part of SCRM where the
measurable beneficial effects of practicing sustainable SCRM results do not cover only
financial performance but also environmental and social performance (Giannakis &

Papadopoulos 2016).

3.3 Supply chain resilience

These days, it's important for companies to deal with various interruptions and unexpected
occurrences since global supply networks are becoming more complicated which makes
organizations' supply chains increasingly vulnerable to various disruptions (Geske &
Novoszel 2022). Nowadays occurrences such as environmental catastrophes, terrorism and
pandemics like COVID-19 are rare but possible events and preparing for them mitigates the
unexpected situations and their negative impacts. In the ideal situation, the company’s
supply chain can continue functioning efficiently. (Ponomarov & Holcomb 2009; Geske &

Novoszel 2022) This kind of stable supply chain can be defined as a resilient supply chain.

Christopher & Peck (2004) defined supply chain resilience as “the capability of the system

to return to its original state or change into desired state after disruption”. In another
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definition by Simchi-Levi et al. (2018) the speed of how fast to get back to normal or new
stable condition is emphasized. According to Scholten, Scott and Fynes (2014) a resilient
supply chain is prepared for disruptions and is able to react fast to minimize the effects and
to recover quickly. The recovery may mean recovery to the original state or in some cases
to an even better state than it was before the disruption. Sheffi and Rice (2005) stated that
the aim of the resilience factors is to reduce risks and disruptive occurrences in the supply
chain. Moreover, resilience capabilities are seen as strategic efforts that can be executed, for
example by increasing flexibility and building redundancy which help organizations to
achieve their operational capacity back after a disruption (Sheffi & Rice 2005). Supply chain
resilience is strongly linked to supply chain risk management and by developing company’s

risk management, resilience is developed and usually increased.

Sheffi and Rice (2005) stated that resilience can be significantly increased by improving a
company’s capability to detect to disruptions and therefore also respond them quickly.
Hallikas et al. (2023) added that supply chain resilience is greatly increased by the company's
establishment of a risk management culture and supplier orientation. In literature there are
several frameworks for building resilience in supply chains. For example, Lopes de Sousa
Jabbour et al. (2020) presented four principles for creating resilience which are engineering,
collaboration, agility and culture. Blackhurst, Dunn and Craighead (2011) categorized both
enhancers and reducers for supply chain resiliency which either have a positive or negative

impact on resilience. These factors and their examples are presented in Table 2.

Table 2 Supply chain resilience enhancers and reducers (adopted from Blackhurst et al. 2011)

Enhancres Reducers

Human capital resources Flow activities
e Education of employees e Port capacity restrictions and number
e Post-disruption feedback of nodes

Organizational and interorganizational capital Flow units
resources e Product complexity
e Communication, relationship, and risk e Storage and quality requirements
management development
Physical capital resources Source of flow units
e Risk management development e.g. e Volatility of supplier location
safety stock, visibility
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Supply chain resilience in companies is the sum of different factors which either enhance or

reduce resilience and then define the quality of company’s supply chain management.

Blackhurst et al. (2011) also presented a matrix to evaluate supply chain resilience which is

illustrated in Figure 6.

High Resiliency reducers

High Volatile Resilient
supply chain |§ supply chain
Resiliency
enhancers
Vulnerable
Low supply chain

Low

Figure 6 Supply chain resilience (adopted from Blackhurst et al. 2011)

The matrix shows that the supply chains with high resilience reducers, but

only modest

resilience enhancers are the most vulnerable ones which means that even little disruptions

can cause significant damage to these supply systems. On the contrary the most ideal

situation is resilient supply chain which consists of high resilience enhancers and low

resilience reducers. Both volatile and sensitive supply chains are located between these

extremities. (Blackhurst et al. 2011) However, it is important to understand that the state of

a resilient supply chain is not stable forever, but it requires continuous development and

monitoring that helps in the future with possible disruptions.

3.4 The impacts of COVID-19 on supply chain risk management and resilience

The COVID-19 exposed the weakness and lack of resilience in global supply chains. The

pandemic has also raised awareness of supply chain risks and resilience among researchers,
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practitioners, and the public in a way that has never been seen before. (Ferguson & Drake
2021) Ferguson and Drake (2021) stated that many supply chain experts were caught
unprepared to deal with the pandemic, even though scholars (e.g. Jittner 2005; Tang 2006)
have emphasized the negative effects of supply chain disruptions for a long time. Flynn et
al. (2021) described that the "normal” issues linked to supply chain challenges differ from
the supply chain challenges brought on by COVID-19. They also stated that COVID-19
pandemic brought to light concerns with supply chain transparency and structure and
therefore confused the traditional risk management strategies (Flynn et al. 2021). According
to Flynn et al. (2021) SCRM needs a new way to be managed for extreme conditions which
require focus for example on demand certainty, supply certainty, channel stability, labor
availability, supply chain visibility, geopolitical stability, supply chain permanence and

supply chain financial flows.

Hallikas et al. (2023) stated that in several studies building resilience has been highlighted
as a key to surviving from the COVID-19 pandemic and from the disruptions it caused.
During COVID-19 supply chain functions have demanded to adapt to the current situation
with flexibility and effectiveness. As a result, the significance of a resilient supply chain has
been highlighted. (Hobbs 2021) According to Aigbogun (2023) the developments in supply
chains impacted by COVID-19 pandemic, have increased the need to understand resilience
as a SCRM strategy. ElI Baz and Ruel (2021) added that the ability of companies to
reconfigure their capabilities has a crucial role in their survival and growth in very
unpredictable situations like the COVID-109.

Eggert and Hartmann (2023) studied the role of sustainable supply chain management to
supply chain resilience. Their findings showed that sustainable supply chain activities have
a positive effect on supply chain resilience and companies with greater level of sustainable
supply chain management and more experience with it cause less damage when unexpected
disruptions occur in the supply chain. Regarding COVID-19, case companies with
sustainable supply chains managed best the recovery from the pandemic. (Eggert &
Hartmann 2023). Also, Vali-Siar and Roghanian (2022) stated that sustainability and
resilience together attempt to guarantee the survival of the supply chain and to maximize the
synergistic effects between them and get the optimal result, they should be considered within
an integrated framework. On the other hand, supply chain management should be resilient
enough to maintain its sustainability because disruptions can damage the sustainability
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(Mehrjerdi & Shafiee 2021). Although it might be safe to assume that because of the
pandemic companies postponed their sustainability goals, but survey by Harapko (2023)
indicated that actually 80 % of respondents are now more focused on sustainability goals

than before the pandemic.

3.5 SCRM practices to improve resilience in supply chains post-COVID-19

As noted, COVID-19 pandemic impacted deeply on supply chains and the risk management
of supply chains. Resilience in supply chains helped companies to manage through the
pandemic and now in the post-COVID-19 era companies need to consider how risk
management and resilience in supply chains need to be developed for possible crisis in the
future. According to a study made by El Baz and Ruel (2021) supply chain resilience is

influenced positively by supply chain risk management practices.

Wieland and Wallenburg (2013) stated that to achieve supply chain resilience, there are
reactive and proactive strategies. Reactive strategies become relevant when the disruption
has already occurred. These strategies include the ability to answer to change through quick
response, adaptation or re-configuration. On the other hand, proactive strategies are based
on robustness actions or predicted changes before the disruption occur. Through proactive
strategies company can develop its immunity to withstand shock and disruptions and its
recoverability strategies for implementation. (Paul et al. 2021a)

In this chapter the risk management practices for increasing resilience in supply chains in
the post-COVID-19 era are presented. These thirteen practices were suggested as the most
common practices in literature. In this chapter the practices are divided into four sub-
categories which are Supplier related practices, Reforming and reconfiguring supply chains,
Changes in SCM strategies, and Digitalization and data analytics. In the end the suggested

practices are illustrated in table 4 and also categorized as proactive and reactive practices.

3.5.1 Supplier related practices

Supplier related practices include practices called collaboration, information sharing and
communication, partnership, flexibility, and visibility. All of these are related to the
relationships with the supplier and what are the key elements to develop in the supplier

relationships.
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In literature collaboration between buyer and supplier is considered as one of the main
practices to increase resilience in supply chains (Sharma, Luthra, Joshi & Kumar 2022;
Christopher & Peck 2004; Hosseini, Ivanov & Dolgui 2019). Hosseini et al. (2019) defined
collaboration in supply chains as the capability of two or more autonomous companies to
work effectively together, which includes planning and executing supply chain operations
toward common goals. Kéhkonen and Patrucco (2022) stated that increase of collaboration
is the most important between strategic suppliers. According to Blackhurst et al. (2011),
collaboration between the buyer and supplier can minimize the risk of a supply chain
disruption in the upstream of the supply chain and prevent the effects of disruptions from
spreading across the whole supply chain. Collaboration can be seen as a both proactive and
reactive SCRM practice (Bastas & Garza-Reyes 2022). Partnerships are strongly linked to
collaboration but usually the term means even tighter bond between companies (Dohale et
al. 2022). Fonseca and Azevedo (2020) stated that partnerships mean engagement with
critical suppliers and assessment of their ability to ensure the supply continuity.

Information sharing and communication are also practices which are strongly linked to
intensify collaboration between suppliers and buyers (Kéhkonen & Patrucco (2022).
According to a study by Hosseini et al. (2019) information sharing is considered as a key
driver of supply chain resilience by some researchers and in the case of disruption it can help
supply chains to mitigate the risk. Christopher and Peck (2004) argued that lack of
information sharing is one of the main causes of supply chain vulnerability because
companies usually use forecast-driven data rather than demand-driven data, which does not
require them to share information and it eventually increases the bullwhip effect. Lee,
Padmanabhan & Whang (1997) defined bullwhip effect as “the phenomenon where orders
to the supplier tend to have a larger variance than sales to the buyer and the distortion
propagates upstream in an amplified form”. During the COVID-19 breakout, the bullwhip
effect was a significant problem among some product categories for example toilet paper
(Graves et al. 2022).

Flexibility and visibility with suppliers are also considered as main factors when creating
resilience in supply chains. Erol, Sauser and Mansouri (2010) defined flexibility as the
ability of companies to adapt themselves and their stakeholders to changing environment
with minimum time and effort. In supply chains flexibility from supplier and to supplier

creates resilience and enhances company’s ability to respond to changes in the market
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(Hosseini et al. 2019). Pettit, Croxton and Fiksel (2013) discussed that supply chains with
low level of flexibility in order fulfilment and sourcing make them less resilient and more
vulnerable to disruptions. Christopher and Peck (2004) defined visibility in supply chains as
a transparent view of upstream and downstream inventories, demand and supply conditions,
and production and purchasing schedules. Transparency and visibility throughout the supply
chain helps companies to build the authorities' trust, establish a connection with consumers
and promote improvements. This protects supply chains from disruptions and enables

companies to respond to risk occurrences faster and more effectively. (Dohale et al. 2022)

3.5.2 Reforming and reconfiguring supply chains

Practices that relate to reforming or reconfiguring the supply chains have appeared a lot in
literature as post-COVID-19 development proposals in supply chains. In this section
multiple sourcing, local sourcing and supply chain reconfiguration are presented. Multiple
sourcing as a risk management practice is common and well utilized among companies. Tang
(2006) stated that it is quite common that companies source from multiple suppliers and
usually the reason is to reduce the impact of different risks such as operational and disruption
risks. According to Vali-Siar and Roghanian (2022) multiple sourcing as using back up
facilities is one of the most important resilience strategies. Multiple sourcing as a supply
chain risk management strategy can be seen as both proactive and reactive approach.
Companies can source all the time from several suppliers at the same time when the approach
is proactive, or they can have back up suppliers to utilize in problematic situations when the
risk management can be seen as a reactive approach. (Paul et al. 2021a)

The impacts of COVID-19 made several companies to make changes in their suppliers.
According to literature one of the most utilized practices in these situations was to start
preferring more local sourcing. As the global supply chains suffered most from the COVID-
19 due to lockdowns and quarantines, companies started to look for local options. (van-Hoek
& Dobrzykowski 2021) In the post-COVID-19 era the local companies have come to stay
and especially efforts have been made to reduce the dependence from China (Hallikas et al.
2023). Local companies can often offer shorter delivery times and greater security of
delivery (Bastas and Garza-Reyes 2022). Paul et al. (2021a) also suggested, that in post-
COVID-19 era companies should focus on reconfiguration of their supply chains and analyse

the supply chains and their capability to gain better resilience in the future. Sharma et al.
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(2022) also pointed out that supply chain reconfiguration may help in achieving

sustainability outcomes.

3.5.3 Changes in SCM strategies

COVID-19 pandemic made companies reconsider their supply chain management strategies
and which business priorities need to be prioritized in the future. Literature presented
inventory management, extending strategic focus beyond direct supply chain partners and
sustainability as strategic approaches for companies to consider in the post-COVID-19 era.
During the pandemic breakout inventory management and thereby increasing the stock was
one of the most utilized practices among companies (Pellegrino & Gaudenzi 2023). As better
inventory management, especially safety stocks in this case, played such a large role during
the pandemic, companies have woken up that the related facilities for rapid inventory
increase must be in order. Vali-Siar and Roghanian (2022) recommended that now after the
pandemic companies should focus on capacity expansion and to hold emergency inventory.
van Hoek & Dobrzykowski (2021) pointed out that also building inventory buffers on certain

critical items is a viable practice for companies.

As COVID-19 pandemic brought the vulnerability of supply chains to the fore, it is
significant to focus on the factors that create vulnerability to supply chains and to develop
the situation. According to Paul et al. (2021a) one strategy for this is to extend strategic focus
beyond direct supply chain partners. This means the lower-tier suppliers and how their
operations impact on the business of the buying company. Both Paul et al. (2021a) and
Hallikas et al. (2023) stated that the COVID-19 outbreak has clearly shown that companies
must collaborate and build strategic relationships with all key partners at different tiers.
Focus on lower-tier suppliers is strongly linked to sustainability in supply chains. When
creating sustainability in supply chains, all suppliers form different tiers have a crucial role
in the sustainability of the end product. Sustainability in supply chains has been an important
topic already before but after the pandemic, its role has not diminished, but on the contrary
has become more prominent (Paul et al. 2021a). Rai, Rai and Singh (2021) stated that
organisations which are neither sustainable nor resilient will fail when unavoidable crises
like the COVID-19 occur. Eggert and Hartmann (2023) and Fasan, Zaro, Zaro, Porco &
Tiscini (2021) discussed that if sustainability as part of SCM helped in surviving the
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pandemic, so also increasing it and focusing on it after the pandemic improves resilience for

new possible crises.

3.5.4 Digitalization and data analytics

The growth of digitalization due to the pandemic was unprecedented and remote work
become normal in nearly every office. During the pandemic, the development of
digitalization in supply chain was not prioritized high in the companies but due to the digital
leap, more attention has started to be paid to the digitization of many operations after the
pandemic and the basis for further development has been excellent. Fonseca and Azevedo
(2020) stated that digitalization could be keen on building future supply chains. The
digitalization technologies for SCM which are repeated in literature are blockchain
technology, internet of things, big data analytics, 3D printing, robotic and artificial
intelligence (Sarkis 2021; Pellegrino & Gaudenzi 2023; Bastas & Garza-Reyes 2022; Alabi
& Ngwenyama 2023). These technologies represent both the future and the present. At the
moment, some companies already implement many of these tools whereas others do not
utilize any. Paul et al. (2021a) emphasized that the use of technologies in supply chain should
be considered from the point of view of faster decision-making, product design and

manufacturing, supply chain visibility and distribution.

New digital technologies enable for example better quantity and quality of data as well as
better utilization of data analytics. For example, big data can be used in post-COVID-19 to
respond future demands with the help of customer behaviour analysis, trend analysis or long-
term demand forecasting (Pellegrino & Gaudenzi 2023). Paul et al. (2021a) stated that data
analytics and optimisation techniques may help supply chain managers make accurate
decisions on the optimal level of resilience and speed up recovery in potential future crises.
Belhadi, Kamble, Jabbour, Gunasekaran, Ndubisi and Venkatesh (2021) found that data
analytics can play a significant role by providing real-time information on various operations
in the supply chain, which supports appropriate decision-making to overcome the challenges

posed by disasters.

3.5.5 Summary of proposed SCRM practices

For chapter 3.5 a literature review about recommended SCRM practices post-COVID-19
was conducted. Table 3 below summarizes these practices and authors behind them. In



Supplier related practices

Reforming and re-

Changes in SCM strategies

Digitalization

configuring supply

and data
analytics
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addition, the practices are categorized as proactive, reactive or both. There are different

visions on some practices in literature, whether they are proactive or reactive, so in an

unclear situation, both are chosen. The most suggested practices in the literature were

collaboration, multiple sourcing, visibility, digitalization, and utilization of data analytics.

chains

Table 3 Proposed SCRM practices to increase resilience in supply chains post-COVID-19

Strategy

Collaboration

Partnerships

Information
sharing and
communication

Flexibility

Visibility

Multiple
sourcing

Local sourcing

Supply chain
reconfiguration

Inventory
management

Extending
strategic focus
beyond direct
SCM partners

Increasing
sustainability in
supply chains

Digitalization

Utilization of
data analytics

Proactive

v

Reactive

v

Authors

Sharma et al. (2022); Bastas & Garza-Reyes (2022); Lee

(2021); Dohale et al. (2022); Ké&hkonen & Patrucco (2022);
Sardesai et al. (2023)

Hallikas et al. (2023); Dohale et al. (2022); Fonseca & Azevedo
(2020)

Kéhkdnen & Patrucco (2022); Sardesai et al. (2023); Fonseca
& Azevedo (2020)

Pellegrino & Gaudenzi (2023); Dohale et al. (2022); Sardesali
et al. (2023)

Ahmed et al. (2022); Pellegrino & Gaudenzi (2023); Dohale et
al. (2022); Sardesai et al. (2023); Alabi & Ngwenyama (2023);
Fonseca & Azevedo (2020)

Hallikas et al. (2023); Alicke et al. 2021; Dohale et al. (2022);
Ké&hkdnen & Patrucco (2022); Alabi & Ngwenyama (2023);
Fonseca & Azevedo (2020); Vali-Siar & Roghanian (2022)
Hallikas et al. (2023); Bastas & Garza-Reyes (2022); Lee
(2021); van Hoek & Dobrzykowski (2021)

Paul et al. (2021a); Sharma et al. (2022)

Hallikas et al. (2023); Pellegrino & Gaudenzi (2023); Alicke et
al. 2021; van Hoek & Dobrzykowski (2021); Fonseca &
Azevedo (2020)

Paul et al. (2021a); Hallikas et al. (2023)

Paul et al. (2021a); Eggert & Hartmann (2023); Fasan et al.
(2021)

Paul et al. (2021a); Pellegrino & Gaudenzi 2023; Bastas &
Garza-Reyes (2022); Alabi & Ngwenyama (2023); Lee (2021);
Fonseca & Azevedo (2020)

Paul et al. (2021a); Ahmed et al. (2022); Sharma et al. (2022);
Raj et al. (2022); Fonseca & Azevedo (2020)



41

4 METHODOLOGY

The aim of this chapter is to provide a detailed description of the chosen research
methodology. This chapter introduces the research methods used in this study and explains
the reasons for choosing the methods. The chapter begins by discussing the selected
methodology and its processes, and it is followed by introducing the case of this study, data
collection and data analysis. At the end of this chapter the study's reliability and validity will

be reviewed.

4.1 Research methodology and process

According to Saunders, Lewis and Thornhill (2016), selecting a research method is the initial
methodological decision between a qualitative and a quantitative method, even though the
research can also follow a mixed methods research design of utilizing both quantitative and
qualitative methods. The research methodology used in this study is a qualitative method.
Ketokivi and Choi (2014) defined qualitative research as "a research approach that examines
concepts based on their meaning and interpretation in specific research contexts™. Creswell
(2014) added that qualitative research tries to explore and understand the meaning that
individuals or groups give to a social or human problem and the research is conducted in the
subject's natural environment, where detailed information is collected, from which themes
are formed and the phenomenon is interpreted. In this study, qualitative method was a logical
choice for this research as the objective is to find an in-depth understanding of the subject

from the experiences of experts in the field.

This study is conducted with a case study strategy. Case study aims to study in real-life
context a contemporary phenomenon as an empirical study where investigated phenomenon
and context are unclear (Yin 2003). Stuart, McCutcheon, Handfeld, McLachlin and Samson
(2002) added that case study is a suitable strategy especially when the research questions are
based on “how” and “why” the investigated phenomenon takes place, when the events that
determine it are not controlled, and when the focus is on contemporary events. The term
"case" in a case study can apply to a variety of subjects, for example to individuals, groups,
organizations, or events and a case study can be either a single-case study or a multiple-case
study depending on how many cases are involved in the study (Saunders et al. 2016). In

order to gain a comprehensive understanding of the research topic of the case study, it is
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important to understand the dynamics of the topic and the interactions between the subject
and the research context. (Saunders et al. 2016) As this study focuses on the current post-
COVID-19 era, the contemporaneity of the phenomenon is evident. This research is a
multiple-case study as the data is collected from five selected case companies. Although a
multiple-case study lacks the depth that can be achieved with single-case studies, it has the
advantages of reduced observational bias and opportunities for cross-case comparisons
(Ké&hkonen 2011).

Ké&hkonen (2011) studied that a case study as a research method is suitable for the research
of supply management because it enables to gather extensive and rich data that may be
utilized to provide a detailed analysis of the studied phenomenon. Kahkonen (2011)
presented an eight-phase research process for case studies, which this thesis also followed.

The research process is illustrated in Figure 7 below.

Literature review

Defining research questions

Selecting the research methodology

Selecting the cases

Choosing data collection method

Data collection

Data analysis

Conclusion drawing

Figure 7 The research process for case studies (adapted from Kéhkénen 2011)
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4.2 Case selection and case companies

The selection of cases for this study was based on set of criteria. The study was selected to
focus on food industry companies due to the food industry's significant role in securing the
security of supply in crises. The criteria to select the case companies were that they are
Finnish, they operate in food industry, they have own production and a plant in Finland and
the company is established significantly before the COVID-19. Interviews for this thesis
were held for five selected Finnish food industry companies. Table 4 below shows the case

companies and the titles of the interviewees.

Table 4 Case companies

Case company Primary products Size of the company | Position of the

interviewee

Company A Sweets, snacks and >250 Supply Chain
frozen food products Planning and Logistics

Manager

Company B Dairy products 50-250 Supply Chain
Manager

Company C Bakery products >250 Senior Manager,
Demand and Supply
Planning

Company D Beverage products 50-250 Purchase and Supply

Chain Manager

Company E Ice cream products 50-250 Supply Chain
Manager

Even though the case companies are all from the food industry, their primary products vary
between each other. Also, the sizes of companies vary, and they are classified here as small
(under 50 employees), medium (50-250 employees) or large (over 250 employees). All the
interviewees are professionals in the supply chain management field, and they have gained
experience in their company before and after the COVID-19 pandemic.
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4.3 Data collection

Interviews have been a popular method to collect data in both qualitative research and in
case studies (Eriksson & Kovalainen 2008). According to Creswell (2014) interview
questions in qualitative research are typically unstructured and open-ended because the aim
of the research is often to elicit the views and opinions of the interviewees.

For this thesis the data was collected through five semi-structured interviews. In a semi-
structured interview, the researcher can use a pre-planned list of topics, issues, or themes but
they still have the flexibility to reorder the questions and modify the interviewee's wording
in each interview (Eriksson & Kovalainen 2008). According to Saunders et al. (2016) semi-
structured interviews are known for utilizing various key questions and themes to build
informal correlations between variables. Eriksson and Kovalainen (2008) pointed out that in
business research, semi-structured interviews are often utilized, as they help the researcher
to better identify models and themes, which enables a more comprehensive and deeper

understanding of the phenomenon.

The interviews for this study were held in the period from mid-January to early February
2024 and were executed in Finnish language remotely with Microsoft Teams online meeting
tool. The duration of each interview was approximately 30 minutes, and they were recorded
for further analysis. Data collection process started by sending an email to the contacts that
had been found who could be suitable interviewees for the thesis because of their knowledge
about supply chains and risk management and inquiring their willingness to participate in
the study. In the email the topic and research questions of the thesis and the specs of
conducting the interview were presented. After the contact, a suitable interview time was
arranged quite soon. Remote interview was chosen because after COVID-19 pandemic
remote meetings have become more common in working life and they are also usually more
timesaving than face-to-face meetings, so it was easier to get a remote interview arranged
with interviewees during their working hours. It also made searching for potential

interviewees easier because it did not matter where in Finland their offices were located.

4.4 Data analysis

The aim of data analysis is to provide a comprehensive and well-founded representation of

the phenomenon being studied using the available data to gather important insights and draw
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conclusions about a given topic (Puusa, Juuti & Aaltio 2020). The data analysis of this thesis
was conducted with a content analysis approach. Klenke, Martin and Wallace (2016) defined
content analysis as a collection of techniques that assist researchers to handle large volumes
of text into informative form by identifying the most important themes and key words.
According to Puusa et al. (2020) content analysis approach is one of the most often used
methods for analyzing qualitative data, because it can be used in a wide variety of qualitative

research.

Klenke et al. (2016) stated that systematic coding of text is one of the key elements in content
analysis. Krippendorff (2012) defined coding as the transcribing, recording, categorizing, or
interpreting of specific units of analysis into data language terms so that they can be
analyzed. The text coding process of this thesis already started with compiling the body of
interview questions and categorizing the interview questions tentatively into five groups.
These groups were based on the theoretical background of the study and the research
questions. After completing the interviews, the first step of data analysis was to transcribe
the interviews into a written form to help the analysis. The data were read as soon as the
interviews were transcribed, and after the first review, the data were read again more

thoroughly.

The next step of the analysis was to start coding the data. In this thesis a coding tree model
was made to clarify the data coding process and the data analysis. The coding tree is
illustrated in Figure 8. Coding tree illustrates the data structure as first-order concepts,
second-order themes and aggregate dimensions. In this coding tree the first-order concepts
consist of single concepts of impacts of COVID-19 to SCM and SCRM practices from the
literature. The second-order themes sum these concepts into a theme where they belong and
lastly the aggregate dimensions sum the second-order themes into a larger entity which are
the coded main groups of the study. The final aggregate dimensions of the study are 1.
Background related to supply chain management, 2. Impacts of COVID-19 on SCM, 3.
SCRM and resilience before the COVID-19 and lessons learned from the pandemic, 4.
SCRM practices to increase resilience in supply chains post-COVID-19 and 5. Future of
SCRM.



46

First-order concepts Second-order themes Aggregate dimensions

Material shortages and delays

Decreased production and
closed plants
Decreased commuunication

Shortage of labor force and the
Great Resignation

Increased inventory > Short-term impacts
Problems in management of
fransport
Quarantines of drivers

Increased transaction cosis

Background

Rapid changes in purchasing

or
Impacts of COVID-19

Inflation: Price increases in
energy, supply disruptions,
recovery of economy

Exposed vulnerabilities and
dependencies

pandemic Long-term impacts

Recovery challenges

Challenges with current
suppliers and changing
suppliers

SCRM and resilience

Significant digital leap before COVID-19

& lessons learned
from the pandemic

Collaboration

Information sharing and
communication

Reforming amdci]e:i(;?‘ﬁ guring supply

Supply chain regonfiguration

Supplier related practices

SCRM practices to
increase resilience in

Inventory management supply chains post-

Extendin . COVID-19
beyond direc i Changes in SCM strategies l

Future of SCRM

Increasing sustainability in
supply chains

Digitalization >

Digitalization and data analytics

Utilization of data analytics

Figure 8 Coding tree for data analysis
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In the data coding process, the data was firstly roughly categorized into the five determined
aggregate dimensions based on the interview structure and the interview questions. Then
second-order themes as well as first order concepts were tried to find in each part of the data
which were categorized in aggregate dimensions. Overlap was also noticeable in some
answers, so the categorized data were also evaluated to see if the findings fit better around
another aggregate dimension and data was carefully reviewed. Then the empirical findings
chapter of the study was divided into five sub-chapters based on the determined aggregate

dimensions so then the findings were linked to these sub-chapters.

The coding tree model was also done to clarify the relations between the aggregate
dimensions. In this coding tree model first-order concepts as well as second-order themes
are directly linked to only either “impacts of COVID-19 on SCM” or “SCRM practices to
increase resilience in supply chains post-COVID-19” aggregate dimension. However,
aggregate dimension in the middle called “SCRM and resilience before COVID-19 &
lessons learned from the pandemic” is linked to both impacts and practices aggregate
dimensions and through that also to smaller concepts. It can be justified by the fact that the
SCRM practices utilized before the pandemic have an impact on what the impacts of the
pandemic on SCM were and thus what was learned from the pandemic and how to develop
SCRM after the pandemic. Future of SCRM, on the other hand, is linked to SCRM practices
and how companies have developed their SCRM in the post-COVID-19 period because it
influences what is possible and topical for them in the future. The background aggregate
dimension is mostly a supportive theme of the study and helps to understand the whole other
analysis better so that is why it is not linked another aggregate dimension even though it is
presented in the figure. The coding tree model therefore explains the links between the

aggregate dimensions and then clarifies their relation to the first-order concepts.

4.5 Reliability and validity

To ensure the correctness of the results, reliability and validity of this study are assessed in
this section. This was done by considering the selection of the study sample and the data
collection process. In business research both reliability and validity are in key role when

focusing on the quality of the study (Eriksson & Kovalainen 2008).
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Reliability stands on the probability if the equivalent results can be found and conclusions
can be drawn when the study is repeated with the same procedures (Eriksson & Kovalainen
2008). However, Yin (2003) pointed out that in reality it is rare to have the possibility to
repeat a case study and achieve equivalent results to the original study. According to Yin
(2003) reliability should be approached in a way that the procedures of the study are as clear
as possible and it can be increased for example by forming a case study database. Database
includes for example documentation of the research process and interview questions
(Kéhkdnen 2011). According to Saunders et al. (2016) semi-structured interviews may raise
concerns about reliability due to a lack of standardization and personal prejudices or attitudes
of the interviewer or interviewees are also a potential problem in semi-structured interviews
as they might impose their personal beliefs or attitudes on the data. In this study reliability
is achieved by explaining in detail how the study has been conducted. Also, the interview
questions were sent beforehand to each interviewee and every interview was structured in
the same way using the exact same interview questions and form of interview. The interview
questions are presented in the study's appendices (Appendix 1), so the same questions can
be used in future studies. Case companies of the study were chosen from different

backgrounds and sizes to increase reliability.

Validity in academic research indicates how comprehensively the research is accurate and
correct (Eriksson & Kovalainen 2008). Validity in a qualitative study refers to the
researcher's employment of the appropriate processes and tools to guarantee the accuracy of
conclusions of the study (Creswell 2014). When analyzing the validity of the research the
accuracy, generalizability, and correctness of the measurements are considered (Saunders et
al. 2016). Validity in a case study may be determined by evaluating the internal-, external-
and construct-validity of the research (Yin 2003). Yin (2003) emphasized that internal
validity is irrelevant in exploratory studies, such as this study. According to Yin (2003),
external validity refers to how well the study's findings can be generalized and how broadly
the findings may be applied. Stuart et al. (2002) stated that as qualitative research often
focuses on a particular event or group of individuals, generalizability is rarely achieved and
that is why generalization in a case study occurs from each case to a larger theory, not from
samples to populations. In this study external validity is achieved for example by
interviewing several chosen companies and giving information about the companies within

the limits of ensuring their anonymity. Construct validity, on the other hand, aims to
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determine whether the study's operational measurements are appropriate. It can be increased
by collecting data from multiple sources and establishing a chain of evidence. (Yin 2003)

To ensure the construct validity, this thesis was conducted as a multiple case study.
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5 EMPIRICAL FINDINGS

In this chapter the empirical findings of the study are presented. The presented five Finnish
food industry companies were interviewed for this study and the structure of this chapter is
formed based on the theoretical background and the interview questions. The main
categories related to the case companies of this chapter are 1. Basics about supply chain
management, 2. The impacts of COVID-19 in supply chain management, 3. Supply chain
risk management and resilience, 4. SCRM practices and resilience post-COVID-19 and 5.
The future of risk management and resilience in supply chains. The interview questions used
in this study can be found in Appendix 1. These findings will be analyzed and discussed

further in chapter 6.

5.1 Supply chain management in case companies

The role of supply chain management is considered very significant in every case company.
Companies source mostly raw materials and packaging materials for their own products and
companies A, C and E also buy finished products from their sister companies' factories in
other parts of the world or from subcontractors. Case companies have both domestic and
global suppliers. In case companies A, C, D and E, the suppliers with largest volumes related
to the production of the case companies come from Finland but global supply has also a
crucial role in companies. Company B is the least global of these case companies as almost

all their sourcing is focused on in Finland.

Case companies B, D and E have around one hundred suppliers in their supplier portfolio.
Company A mentioned that they have several hundred suppliers and on the other hand
Company C has the most, around one thousand suppliers. All the case companies stated that
the number of suppliers changes constantly and due to that it is difficult to evaluate the right

amount for each moment.

5.2 Impacts of COVID-19 on SCM in case companies

In this section the impacts of COVID-19 on case companies supply chain management are
discussed. Both short- and long-term impacts are considered and the actions of the case

companies to respond to these disruptions during the pandemic.
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5.2.1 Short-term impacts in case companies

Several short-term impacts were repeated in the interviews, but case companies still
recognized a different number of impacts. COVID-19 pandemic posed a significant threat in
every case company and anticipation and preventive measures were in a key role in every
company. These actions included, for example, taking care of the hygiene in their factories
particularly well and restricting people's access to the factory. Case companies were
concerned about employees’ infections, so efforts were made to minimize them. Also
increasing the safety stock was seen as an important preventive action in companies A, B

and E if the factory needs to be closed due to infections.

Company A mentioned that the great variation in demand was emphasized in the early stage
of the pandemic. The forecast of demand became very difficult because the demand for some
products increased enormously and for others decreased to zero and it all occurred very fast
and the demand for the products shifted to different products. Company A pointed out that
they manufacture loose candies whose sale stopped completely when the pandemic broke
out and were out of sale for a long time. On the other hand, the sales of long-lasting frozen
foods increased significantly. Company A pointed out the delivery times and prices of
certain items increased from the break of the pandemic. In the end they stated that COVID-
19 did not impact so large challenges, but with quick action and reaction, they were able to

manage the challenges.

Company B described that there were very few impacts of COVID-19 on their supply chain
management and the impacts remained mostly at the level of threats. They pointed out that
no additional measures were needed on top of the preventive measures as threats did not
materialize. They mentioned that collaboration with suppliers increased, and information
sharing became more important during the pandemic and helped them in risk prevention.
However, Company B carried the risk related to some of its suppliers, as they have major

difficulties in finding back-up suppliers for some of their products.

“The challenge is that for example for buttermilk leavens, there is only one
supplier that supplies the exact product we use, and if we switched to a
different supplier, the taste of the product would change, and it would

practically become a different product.” [Company B]
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Company C also mentioned that the demand for their products changed a lot during the
pandemic and demand forecasting became difficult. They pointed out that especially the
sales of products that were planned to restaurant or cafeteria businesses decreased to nothing
while the demand of fresh bread rose very high, and consumers started hoarding it. Also,
Company C emphasized the role of quick reaction in the factory during the breakout phase
when the demand changed a lot and fresh bread products were hoarded. Company C stated
that the availability of raw materials or packaging materials from suppliers was good, there

were no significant challenges that would have affected their security of delivery.

Company D stated that COVID-19 pandemic had only a little impact on their SCM, and they
did not perceive the need to go beyond anticipation in their actions. Their threats did not
materialize either, even though there was a fear of it. Company D stated that the delivery
times increased, and they described it to be a significant but manageable phenomenon and
they did not have issues with the availability of raw materials. Company D noticed that the
collaboration with suppliers weakened during the pandemic because physical visits to the
factories were not possible and remote meetings were the only possible ways to

communicate.

Company E emphasized that the demand forecasting became difficult during the pandemic
breakout and the weight of demand changed. In company E, the sales shifted to larger
package sizes or multipacks of ice cream as people spend most of their time at home.
Company E emphasized that agility and quick reaction enabled to change the production of
the products even on a fast schedule. Company E mentioned that collaboration with suppliers
increased, and it helped a lot in difficult demand forecasting. Company E mentioned that
there were some challenges related to the availability of certain raw materials or packaging
materials, as well as with the delivery times, but the problems were not major, and production
did not suffer significantly. They also pointed out that they had challenges getting
transportations in Europe because there were less capacity available which then increased
the price of transportations. Company E also concluded that in the end the challenges were

significant, but with quick actions they were able to respond well to them.
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5.2.2 Long-term impacts in case companies

Related to long term issues in supply chains, Company A stated that delivery times are still
longer than before the pandemic and transportation expenses as well are still on a higher
level than before the pandemic, even though they have decreased from the level of the
pandemic period. Inflation that followed the pandemic has impacted comprehensively many
different areas in the company, especially on global operations. Company B commented that
the COVID-19 pandemic did not cause any particular long-term challenges in its supply
chains, as it did not cause during the pandemic either. The impact of inflation has been quite
moderate on their supply chains. Company B stated that prices and costs have risen but it
has not impacted on the consumption of their products because they produce quite a limited

selection of products, and the products are very ordinary.

Companies C and D neither had any particular long-term issues in their supply chains and
the pandemic period is perceived as a period of the past, which impacts are not seen anymore.
On the other hand, both companies C and D commented that the impact of the Ukrainian
war has been more significant to their supply chain management than the impact on COVID-
19. Company C pointed out that Ukraine was the largest grain producer in Europe and the
prices of grain increased excessively. Also, the impact of the withdrawal of Russian energy
from the market increased prices and greatly reduced availability so company C did actions

at its factory so that alternative source of energy can be utilized as well in their operations.

“The factory's production lines were modified in such a way that the ovens
now run not only on natural gas but also on fuel oil.” /Company C]

Also, the impact of inflation that followed both COVID-19 and Ukrainian war has been
major in both companies. Company C stated that the impact has been very significant in their

every operation and company D emphasized especially massive price increases.

Company E stated that they have kept their safety stocks at a higher level than before the
pandemic and so have their suppliers. Also, delivery times are still longer than before the
pandemic. Inflation has especially impacted on the consumer’s consumption habits and they
are different than before the pandemic. As inflation has risen the prices, consumers are more
conscious of which brands do they prefer, and the role of promotional campaigns has been
highlighted when the volumes sold are higher than before. Company E commented that the
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demand forecasting is still difficult, and its role has been emphasized, but better utilization

and sharing of data has helped the forecasting in the post-pandemic period.

5.3 Supply chain risk management and resilience in case companies

In this chapter case companies’ supply chain risk management and resilience before the
pandemic are considered as well as the lessons, they have learned from the pandemic related
to these topics. The COVID-19 pandemic was an unprecedented risk for companies in
decades, so being fully prepared for it was practically impossible.

5.3.1 SCRM and resilience in case companies before COVID-19

Case companies were asked if they had any kind of risk management in their supply chains
before the pandemic and what kind of it was. Companies were also asked to assess whether
they experienced their supply chains resilient and supply chain risk management adequate

at the pandemic breakout and when the pandemic continued for a longer period.

Company A stated that already before the pandemic they have categorized their suppliers as
A and B suppliers where A suppliers are the primary ones and B suppliers act as alternative
suppliers. Related to some products B suppliers operate as backups and on the other hand in
some other products Company A sources from both all time. Company A pointed out that
collaboration with suppliers have been close even before the pandemic and their parent
company abroad is in charge of the negotiations with suppliers and there are local buyers in
every factory who are closely in cooperation with their own suppliers. Company A stated
that the pandemic and its extent was a shock that they had not prepared for, and it was
difficult to prepare when no one had experienced anything like this before. Company A
summarized that they managed the pandemic quite well in the end, but they have also learned
a lot related to their resilience of the supply chains and later many of these learnings have
become part of the process. Company A described the pandemic in their company as, so to
speak, an educational exercise related to almost everything they do.

Company B highlighted that before the pandemic they had went through the list of suppliers
regularly, categorized them based on their risk and focused on the most critical suppliers.
They have tried to find contingency plans such as back-up suppliers for those suppliers for

whom it is possible to do so. However, quite many of their suppliers are challenging to
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replace. Company B described that before the pandemic they did not take the risk
management in supply chain so seriously and the risk management was not systematic. The
pandemic changed attitudes and afterwards they focused more on concrete actions and
ready-made plans for crises. Company B considered their risk management and resilience
sufficient during the pandemic period even though they emphasized that there were risks

related to some suppliers, but they just had to be endured in the situation.

Company C, on the other hand, stated that they had quite comprehensive supply chain risk
management already before the pandemic and they emphasized the large size of the company
and the values the company cherish such as high quality and reliability as reasons behind the
importance of risk management. Their risk management mostly consists of close
partnerships with both suppliers and customers where information is shared systematically,
and multiple sourcing has already played a key role in their SCM in the period before the
pandemic. Sustainability in supply chains and their constant development has also been an

important topic in the company for a long time.

“The pandemic caused us a lot of game moves and the need for leadership, but
in many ways, we were prepared for several risks. ” [Company C]

Company C considered their risk management and resilience sufficient during the pandemic
because COVID-19 was experienced as a truly extraordinary and significant crisis but
despite that, their delivery reliability remained very good, and they did not have any critical
components missing for a long time. They also received feedback from the grocery retailers

that their delivery reliability was one of the best during the pandemic period.

Company D stated that supply chain risk management has been an important topic before as
well, but its role has emphasized and become more significant after the pandemic and the
breakout of the Ukrainian war. Risk management before the pandemic in Company D was
mostly focused on multiple sourcing opportunities and supplier collaboration. Also,
Company D considered their supply chain risk management sufficient during the pandemic
even though there were uncertainties about the resilience, and they stated that at the
beginning they were nervous about how the situation would go. Uncertainty and stress were
increased by unpredictability about the duration of the situation. As stated, the threats did

not materialize which was influenced, among other things, by good prevention measures.
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Company E highlighted that before the pandemic they had concentrated on their item-level
risk matrix for raw materials and packaging materials, which is updated regularly. Also,
multiple sourcing played a key role in their supply chains already before for which they
receive support from their concern level. Collaboration between suppliers, customers and
internal teams have been important for them for a long time and weekly meetings with these
stakeholders already belonged to their SCM operations. In general Company E considered
that their SCRM and resilience were sufficient, because even though they had challenges,
they were able to react well and overcome the difficulties. Company E justified that the size
and the concern form of the company helped them because it was possible to get goods
internally from factories in different countries and the number of back up suppliers was

sufficient.

5.3.2 Lessons learned from the COVID-19 related to SCRM in case companies

Case companies were asked what COVID-19 pandemic taught for them related to risk
management and resilience in supply chains. All case companies emphasized especially that
the unforeseen pandemic taught them that basically anything is possible, and it is important
to be prepared for even the most shocking and massive changes.

Company A emphasized that they had learned that the availability of raw materials may vary
a lot and it is important to have contingency plans for them ready. Witty and agile ways of
working have become significant for them, and they emphasize that they have learned the
importance of quick reaction to changing conditions. Related to quick reaction to raw
material shortages Company A pointed out for example changing the recipe of the product.
They have also noticed that consumers are nowadays more understanding of the challenges
related to product availability and understand that it is not self-evident that the products are
in the stores. Company A also noted that they have learned that in a situation where the
demand grows very quickly and comes down very quickly as well, also known as the
bullwhip effect, for their business the best way to act is to increase the inventory level slowly
on a long-term period which worked out very well in a COVID-19 breakout situation.

Company B highlighted that they have learned to take risk management more seriously and
develop it constantly within other supply chain operations. Contingency plans for also

smaller risks than only for massive pandemics should be considered with a higher emphasis.
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Both companies B and C mention that normally a significant threat for supply chains is seen
for example as factory burning. Now after the pandemic companies emphasize that they have
learned that they have to be prepared for these kinds of threats as well and do not have to
wait for the next pandemic, that actions would be relevant. Company C also pointed out the
importance of multiple sourcing and they constantly analyze the scenarios even though the

interviewee stated that their suppliers are mostly located near in Finland or in Europe.

Company D pointed out that they have learned that they must anticipate more all the time
and act more energetically even in everyday situations and also take smaller threats even
more seriously. Interviewee highlighted that the culture in their company towards risks and
their management has changed after the pandemic and now a larger group understands the
importance of anticipation and preparation and they have learned a lot about managing and

acting in crises.

Company E stated that the role and importance of risk management opened up better for the
entire organization and they learned the importance of internal communication. Now, for
example, the commercial side of the company is increasingly aware of the company’s supply
management operations and challenges. Company E stated that now after the pandemic they
have implemented a practice that if they are threatened by some kind of crisis or threat, they
go into their “crisis mode” with a lower threshold. Company E emphasized that they have
learned even better the importance of multiple sourcing and investing constantly in that. The
interviewee also stated that nowadays in the company it is considerably easier to justify why

time is spent on developing supply chain risk management.

5.4 The development of SCRM and resilience in case companies post COVID-19

Related to the development of the SCRM practices and resilience, case companies were
asked if they have developed their SCRM in the post-COVID-19 era and in which factors
they have focused on. Also, the thirteen proposed SCRM practices from the literature were
presented to interviewees and asked if they found that some of these have been developed
and how it is done in the practice in their company. In the end of the chapter the proposed
SCRM practices from literature which were utilized in case companies are summarized in a

table and the other utilized practices are summarized as well.
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Every case company mentioned that they have developed and focused more on their supply
chain risk management after the pandemic. The role of SCRM has become more important

in the case companies and they have developed several parts in their SCM operations.

Company A highlighted that they have developed supply chain risk management broadly in
every section and they have implemented a new unified ERP system that has enabled
extensive development and will do it in the future as well. The implementation of the new
ERP system has increased the visibility of supply chains as well as given more possibilities
to the utilization of data analytics even though Company A mentioned that they still have
some issues with the quality of the data. Also, the development of inventory management

has been in a central role in the company after implementing the new ERP system.

The new ERP system creates the basis for digital development and a lot of
development has already been done, but the new system gives even more
opportunities in the future when the entire company operates in the same
system. New digital tools can be connected to it more easily and data analytics
can be utilized even better. [Company A]

Company A mentioned that collaboration with suppliers was close already before the
pandemic but in the post-pandemic era they have focused even more on it. Now the demand
forecasting with suppliers is closer and they are developing the supply chain together as well
as making contingency plans in collaboration with suppliers. Collaboration has increased the
flexibility in supply chains has increased as well as the amount of information shared.
Company A had paid attention to multiple sourcing before the pandemic as well but now the
importance of back up suppliers has been emphasized, and they have focused on them more.
Company A highlights more agile procedures in their SCM operations and the improvements
lead in that direction. Company A stated that already before the pandemic they had focused
on increasing both sustainability in their supply chains and the strategic focus on lower-tier
suppliers and the impact of pandemic on their development was not significant. Also buying
from local suppliers did not increase after the pandemic as they mention that they already

utilize it as much as they can.

Company B stated that they have developed their supply chain risk management practices
after the pandemic, but the development has not been so systematic, and each supply chain
professional has developed it in their own area of responsibility. Company B emphasized
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that the mindset towards supply chain risk management has developed in the company, and
it is considered more significant now and more effort has been put into identifying different
risks. In the post-pandemic era Company B has increased their supply chain collaboration
and they have several close partnerships. Communication with suppliers has increased and
through that trust and visibility in supply chains have increased as well. The partnerships are
now more honest, and challenges are discussed openly. Better information sharing with
suppliers has been well applied to everyday issues and does not only focus on risks and their
management. The role of inventory management as a SCRM practice has emphasized in
Company B after the pandemic and as a proactive action they have increased their inventory
related to their risk items and as a reactive action its role has increased, and it is utilized

more.

Company B is the only case company that has not put more emphasis on multiple sourcing
after the pandemic. Company B stated that it is difficult to find back-up suppliers for their
several product groups. According to Company B, they cannot commit their suppliers’
competitors in advance to produce them for an emergency, but they have to assess only when
the situation breaks out, who would possibly have the capacity right now. Company B
mentioned that buying from local suppliers as well as sustainability in their supply chains
has been present already before the pandemic and the pandemic did not impact on them.
Company B also pointed out that they have not found a need for developing digitalization or

utilizing data analytics more related to their SCM operations after the COVID-19 pandemic.

Company C pointed out that close partnerships are extremely significant for them and after
the pandemic they have become even closer, and their role have increased. Interviewee stated
that in partnerships both parties win, and they are able to develop products and operations in
a collaboration. As a result of increased collaboration, flexibility with partners on both sides
has also increased. Company C mentioned that they had had back-up suppliers for the most
critical products and suppliers already before the pandemic, but now more attention to them
has been paid and they have changed a few suppliers to more reliable ones. These suppliers
are mostly local ones and Company C points out that the role of local suppliers has
intensified in their supply management after the pandemic. They have also concentrated on
different minor crises, such as strikes, more than before the pandemic. Company C also
mentioned that digitalization and the use of data analytics have taken a lot of development
steps in the company in the post-COVID-19 era and the systems have been renewed a lot in
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recent years, but these reforms are not really directly related to supply chain management

operations.

Company D also emphasized the role of close partnerships with suppliers in their supply
management operations, which have become even more important during and after the
pandemic period. Open communication with suppliers as well as face-to-face meetings have
been increased since the pandemic. Company D stated that the pandemic period taught them
the importance of face-to-face meetings when they were not possible and now, they have
added and cherished them even more. After the pandemic they have focused more on finding
back-up suppliers for as many suppliers as possible. Company D stated that flexibility and
agility are important values for the company and their role has intensified in the company
and they also require these values from their suppliers even more. Company D pointed out
that sustainability and its development has now been seen more as a part of risk management
than before the pandemic and it is considered very important in their operations. Company
D also emphasized that after the pandemic they have focused more on filling the tightened
requirements of documentation with which more information about company’s operations
are available and possible to develop. They mentioned that their internal collaboration and
communication has also increased, especially with the product quality unit. Company D
mentioned that in their subsidiaries in Europe, the digitalization of SCM and data analytics
have developed, and projects are underway, but as far as Finland these projects have not yet

reached.

Company E stated that they have actively developed nearly every area of SCRM and
especially the better utilization of data analytics has accelerated the development in several
other areas. Company E pointed out that partnerships and information sharing with suppliers
have emphasized even more after the pandemic and visibility of supply chains has increased
through better collaboration and data sharing. Company E stated that they try to be
transparent throughout the supply chain as they experience that then all stakeholders win.
Also, internal collaboration has increased in Company E. Company E also emphasized the
increase in flexibility in their supply chains and how it is now more common to have several
options and back up plans for many operating methods and which make the operating more

flexible.
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Some raw materials may be available in different forms, like liquid or powder
so during the pandemic we introduced this flexible new way of thinking, which
can be used to strengthen backup options for manufacturing the product. The
product remains the same, but it is made of slightly different components.
[Company E]

Company E has also utilized its risk matrix even more and developed it and based on their
risk assessments they have increased their inventory related to many items after the
pandemic and kept it at a consistently higher level compared to the time before the pandemic.
Also, multiple sourcing has increased in their operations, and they aim to achieve as much
coverage as possible regarding it. Company E particularly emphasized the role of data
analytics and its greater utilization in the post-pandemic period. The pandemic period
accelerated development and everyone in the value chain noticed that better utilization of
data and its better quality can ensure better service to end consumers and strengthen supply
chains. Company E emphasized that through development of data analytics they can develop
their partnerships, information sharing and visibility with their suppliers and achieve benefits

in their business.

Table 5 summarizes how the proposed SCRM practices were utilized in case companies after

the pandemic.
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Table 5 Proposed SCRM practices from literature utilized in case companies post-COVID-19

Company Company Company Company Company

SCRM practice

A B
Collaboration v v 4 v v
-c -
& Partnerships v 4 v v
S o
[ Information sharin
= B ormation sharing v v v v v
= o and communication
o
5 Flexibility v v v v
Visibility 4 v v v v
T oo Multiple sourcing v v v v
g £ £
o5 2 :
S o>0c Local sourcing v
EE >
s g g :
E o 3 Supply chain ,
reconfiguration
Inventory management v v v

Extending strategic
focus beyond direct v
supply chain partners

Increasing
sustainability in supply 4
chains

Changes in SCM
strategies

Digitalization v v

Utilization of data
analytics

Digitalization
and data
analytics

Other practices that came up in the interviews outside of these proposed practices were
agility in supply chains and witty ways of working, supplier categorization based on for
example risks or suppliers’ importance to company or utilizing risk matrix for suppliers. In
addition, increased leadership and management development were identified as well as the
increase of internal communication and information sharing between various units in the

company.
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5.5 Future of SCRM and resilience in case companies

Related to the future of SCRM and resilience case companies were asked how they
experience their risk management now compared to the situation for four years ago before
the COVID-19 pandemic. Case companies were also asked what kind of plans they have to
develop their SCRM from now on and in the future.

Company A found that their risk management in supply chains is better now and readier for
possible future threats than for COVID-19 pandemic. They emphasized that they have
learned a lot during the last four years. They have now a better understanding of how they
should act in a crisis and as well how consumers behavior in a crisis. Company A stated that
now they have methods of operation that have been found to be good during the COVID-19
pandemic and from which lessons have been learned for the future. Company A's future
plans for SCRM development focus on the new ERP system and its wider utilization related
to data-analytics and inventory management. Company A experienced that the supplier-
related functions related to SCRM are now in good shape and in the future the development
of supply chain management will focus more on their own inventory management and data-

based procurement.

Company B stated that they find their SCRM readier for possible future threats than
compared to the situation before the COVID-19 pandemic because they have done a lot of
work related to supplier risk categorization and supplier relations during and after the
pandemic and learned functional and agile ways to act in crisis. Even though they find their
SCRM readier for future crises, they do not find it better. They explain this mostly by the
fact that they still have many suppliers for whom it is very difficult to find back-up suppliers
and regarding that, they are mostly in the same situation as before the COVID-19 pandemic.
Company B has no clear plans to develop their SCRM now or in the future. The interviewee
reflected that in the future the focus should be on the most critical suppliers and to do more
work to see if there could be suitable back-up suppliers. Company B pointed out that in terms
of finding back-up suppliers for buttermilk leaven products, which are the most difficult ones
to do multiple sourcing, trial batches should be made. Company B stated that in the future
they could consider this possibility and weigh the profitability of the process against the

current risks of lack of substitute suppliers.
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Company C considered that their SCRM is now better in every way than before the COVID-
19 pandemic. They found that their SCRM operations were at a good level even before the
pandemic, as they survived the pandemic quite well and no disasters occurred. However,
they still experience their SCRM better now as they have managed well from the pandemic
as well as the breakout of the Ukrainian war and it has given faith for the future and a lot of
experience from significant crises. Company C could not name an exact near-future
development target related to SCRM, but after the pandemic they have focused a lot on
mapping risks and preparing contingency plans, so the goal is to strengthen these existing
practices even further and map out more back-up plans and continuously strengthen their
partnerships.

Company D experienced, that the pandemic taught a lot of adaptation to changing situation
and grew faith and courage for the future and that is why they experience that their SCRM
is now on a better level than before the pandemic and readier for the future. In the future
Company D’s SCRM development will focus on increasing digitalization in their operations
and to focus even more on sustainability. Company D stated that their parental company in
Europe has several digitalization projects which will reach Finland in a few years. They
pointed out that the development in digitalization would help them to get higher quality data
and through that develop their supplier collaboration and visibility as well as documentation,

sustainability and the knowledge and focus on their lower-tier suppliers.

Also, Company E considered their SCRM better now and emphasized that there is a better
understanding in the entire organization how to react to exceptional situations and there is
knowledge of which methods of operation work, and which do not. Company E stated that
now they are ready to switch to “crisis mode" if necessary and everyone in the organization
understands why it is done. In the future Company E’s plans are to continue the same
development in their SCRM which they have started to intensify during and after the
pandemic, especially related to utilizing data analytics in their operations. Company E strives
to achieve the ability to utilize data analytics in the best possible ways and to train their
personnel to use it even more. Their goal is also to map out what opportunities and new

functions would be possible for them to develop further with the utilization of data analytics.
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6 DISCUSSION

This chapter presents a discussion of the empirical findings from the case study in
conjunction with the theoretical framework presented in this study. The purpose of this
discussion is to analyze and interpret the empirical findings of the study and to integrate the
empirical findings and analysis with the theoretical background in relation to the research
objectives and questions.

Case companies were all Finnish manufacturing companies with own plants from the food
industry sector and SCM is in a key role in their functions regardless the size of the company
or the primary products. It is clear because without well-functioning SCM they would not
have products to manufacture or to sell. This alone leads one to expect that also risk
management of supply chains and protecting SCM functions from different risks are

important for them and their operations.

There were several impacts of the pandemic for case companies’ SCM but most of them
were quite moderate. Butt (2021) stated that COVID-19 pandemic created demand shocks
in both directions as peaks and decreases. Also, case companies noticed this, and the demand
variated a lot in several products. All case companies sell their products in grocery stores
where consumer demand was concentrated in the pandemic period and on the other hand
some of them also sell cafeteria products, whose sales collapsed. As consumer’s purchasing
behaviours changed very fast, it made forecasting very difficult (Pellegrino & Gaudenzi
2023) and companies with the large volumes suffered the most from this. Companies had
some challenges with the raw material shortages, transportations, and extension of delivery
times. According to Graves et al. (2021) and Hallikas et al. (2023) these were the most
common impacts in supply chains during the pandemic period. These challenges were
caused mostly by the shortage of labor force (Pellegrino & Gaudenzi 2023). Case companies
stated that information sharing and collaboration with suppliers changed during the
pandemic. Some of them emphasized that communication increased, that was a prerequisite
for acting in a crisis while others noticed that collaboration weakened as face-to-face
meetings were not possible to implement. Magableh (2021) found that during the pandemic,
information sharing and communication between supply chain partners became more
difficult than before but despite this does not emphasize the role of communication in acting

in a crisis.
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Pellegrino and Gaudenzi (2023) and Butt (2021) stated that sectors in which working
remotely was not possible, for example agricultural or food industry and in sectors
characterized by short-term inventories suffered the most from the pandemic. Although the
case companies belong exactly to these sectors, they experienced that the pandemic impacted
a lot of threats but only few of them materialized. Especially case companies B and D, which
were two of the three smaller companies included in the study, with the fewest and most
ordinary products, experienced that the pandemic had only little impact on their supply
chains. The supply chains of larger companies were more impacted due to a larger number
of suppliers, foreign procurement, and higher volumes and changes in demand for volumes.
Case companies were well prepared for these threats by significantly enhancing the hygiene
in their plants, increasing inventory, reacting quickly in changing situations and anticipating
other potential challenges as well as possible so they managed without any major problems.
In the food industry the good hygiene of the factories is an essential part of their production
also under normal conditions, so they probably already had good tools to improve hygiene
and the ability to do it quickly.

Long-term impacts of the pandemic related to SCM were not really identified among the
case companies and the pandemic is mostly perceived as a thing of the past. This can be
mostly explained by the fact that the challenges during the pandemic period were quite
moderate, and the pandemic was mostly managed well in the case companies. Perceived
long-term impacts, that the case companies named, such as increased costs or delivery times,
are not really seen as challenges, but as changed situations that have had to be accepted and
adapted to. The impact of inflation has been major in every case company in recent years,
but it is mostly linked to the impacts of the Ukrainian war as the literature explains it as well
(Varanka et al. 2022). Case companies C and D stated that the impacts of Ukrainian war
have been more considerable than the impacts of the pandemic. This is explained, among
other things, by the fact that the conflict is closer, and many suppliers are located in Europe,
as well as the withdrawal of Russian energy from the market and, consequently the rise in
energy prices. According to literature (Hallikas et al. 2023; Free & Hecimovic 2021;
Gebhardt et al. 2022) the pandemic revealed many weaknesses and bottlenecks of the supply
chains and brought the problems to light that already existed which have impacted in the
companies in the post-COVID-19 era. In case companies these revealed weaknesses were

not so much concrete deficiencies in risk management that would have caused long-term
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difficulties in recovering from the pandemic, but rather related to the companies' attitudes
and ways of thinking about supply chain risk management and how its role in companies

had been left a little aside in the crisis-free years.

Supply chain risk management in case companies before the pandemic mostly focused on
collaboration, partnerships, multiple sourcing, and supplier risk categorization, but there
were differences between the companies in how deeply they had focused on risk
management before. In the literature collaboration and multiple sourcing were stated among
the most common SCRM practices (e. g. Dohale et al. 2022; K&hkodnen & Patrucco 2022;
Fonseca & Azevedo 2020), so one could assume that the utilization of these practices
provides a solid basis for company’s SCRM. Every case company experienced their SCRM
was adequate during the pandemic period. This shows that the pandemic was managed well
enough and even though there were challenges, they did not turn into major challenges and
clear methods of operation were found and companies had the capabilities to act in the crisis

situation.

However, the case companies also found the need to improve their SCRM after the
pandemic. The reasons behind the need to improve risk management even though they
managed the pandemic well, are the things that the pandemic era taught for them and what
they think about the future. Hallikas et al. (2023) stated that even though the pandemic has
drawn attention to the vulnerability of global supply, it has also highlighted the importance
of managing supply networks in a way that ensures their long-term sustainability and the
development of new skills and capabilities in the future. Carter & Rogers (2008) added that
to mitigate disruptions in supply chains, companies should strongly focus on their SCRM
and develop it continuously in order to control and decrease potential risks. That is why it is

important to develop functions in the company after a significant, world-changing event.

Each case company stated that the pandemic period has taught them a lot related to SCRM
and resilience in supply chains. Case companies emphasized that the COVID-19 pandemic
was such an extraordinary and significant crisis that they had learned that everything is
possible and preparation for risks must be more comprehensive and taken more seriously.
They noticed weaknesses and areas of development in their supply chain management, even
though any disaster did not materialize. Case companies also emphasized the role of quick

reaction and agility during the pandemic breakout, as well as contingency plans and they
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learned a lot of ways of working in a crisis. Companies also wanted to consolidate these
practices learned during the pandemic as part of their risk management and to make sure that
in the future they have the right tools to act smartly in a crisis and a readiness to act in rapidly
changing conditions. Case companies consider that it is important to stay involved in
development so that they are able to meet the needs of the future.

The lessons that the case companies learned from the pandemic are not so concrete things
that something should be changed, but more abstract changes in attitudes and the ways of
thinking and understanding of the importance of risk management as a part of SCM. More
active attention is paid to smaller risks as well and their management and scenarios are
constantly considered even in non-crisis times. This indicates that there have been
realizations in companies related to their risk management and the pandemic was a
significant impetus for change in ways of thinking. As Paul et al. (2021a) stated, COVID-19
pandemic has proven wrong the belief that the return on investment for risk management is

not worth considering.

Many of the SCRM practices companies have focused on developing in the post-COVID-19
era, have been at the center of their risk management in the past as well. Case companies
recognized developing the SCRM important and it has been extensively enhanced in the case
companies after the pandemic. Very few practices were completely new for the case
companies since they are not growth companies and have been operating in the industry for
a long time and the role of supply management was recognized as important in companies,

it is usual that risk management has already been considered from several perspectives.

Supplier related practices that included collaboration, partnerships, information sharing and
communication, flexibility, and visibility were developed the most after the pandemic. They
were utilized before the pandemic in general, but they have also been enhanced the most. As
supply management has a key role in case companies, the role of suppliers is also very
significant. Also, literature emphasized the role of supplier related practices as the most
important to develop in the post-COVID-19 era (Sharma et al. 2022; Dohale et al. 2022;
Kéhkonen & Patrucco 2022). The pandemic period reminded the importance of
collaboration between suppliers as the channels of collaboration decreased during the
pandemic and on the other hand the role of collaboration emphasized in coping with the

challenges of the pandemic. In the post-COVID-19 era the amount of collaboration as well
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as its quality has been increased. Both partnerships, and information sharing and
communication are closely linked to collaboration (Fonseca & Azevedo 2020; Kéhkonen &
Patrucco 2022) and the case companies stated their increased role in SCRM as well. During
the pandemic, flexibility and visibility were highly valued in supply chains, both on the part
of suppliers and buyers. The case companies have strived to strengthen them in their
operations after the pandemic and to ensure that in a possible new crisis, they can act more

flexibly and visible.

Practices related to reforming and reconfiguring supply chains included the multiple
sourcing, local sourcing, and supply chain reconfiguration. Multiple sourcing was stated as
one of the most important resilience strategies in the literature (\Vali-Siar & Roghanian 2022;
Dohale et al. 2022) and as a great both proactive and reactive approach (Paul et al. 2021a).
Case companies emphasized the role of multiple sourcing a lot in their SCRM, and they have
increased their focus on it since the pandemic. Multiple sourcing is seen as an excellent back
up practice for difficult situations. While all other case companies had increased their
multiple sourcing after the pandemic and did not see any problems related to it, case
company B stated that they have not been able to do so. They justified this by saying that
they cannot commit the competitor to produce, for example, packaging material for an
emergency situation and that some of their raw materials are so unique that the end product
changes if the raw material is from the different supplier. The issue in committing the
competitors sounds a bit strange if other case companies do not have this kind of issue with
their back up suppliers. Company B was the only company from the dairy industry so for

example the scope of the industry or the strictness of the contracts may explain this.

Local sourcing did not increase among the case companies so much even though the
literature emphasized its role particularly in the post-COVID-19 era. van-Hoek &
Dobrzykowski (2021) and Hobbs (2020) stated that due to lockdowns, quarantines and
supplier-related challenges, companies started increasingly preferring local suppliers
because their supply security is greater. In the food industry, procurement form the local
suppliers is very normal and it has already been done a lot before the pandemic. In addition,
local food is highly valued in Finland. Therefore, it is not surprising that the case companies
have not increased local sourcing in their supply chains, as the case companies stated, it is
already being utilized as much as possible. Supply chain reconfiguration was implemented
in case company C as they changed couple of their suppliers to more secure ones which also
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located closer. Case companies did not have an extensive need to change their suppliers or
re-evaluate them, as the companies were founded years ago, and good partners had already

been found before the pandemic.

Changes in SCM strategies included the practices of inventory management, extending
strategic focus beyond direct supply chain partners and increasing sustainability in supply
chains. Inventory management was an important SCRM practice in case companies during
the pandemic, and thus they felt it was important to have better capabilities related to it for
the future. Company E also mentioned that they had grown their inventory as a proactive
practice as well and they stated it is perceived as a good practice that brings security. To
increase the stock permanently, bigger storage spaces are needed which are expensive to
invest in and easily left behind due to the financial challenges brought by the pandemic and
inflation. Case companies have not paid extra attention to develop either sustainability or the
lower tier suppliers after the pandemic. Strategic focus beyond direct supply chain partners
is highly linked to supply chain sustainability and their development walk hand in hand in
several case companies. Supply chain sustainability and lower tier suppliers are perceived
as important in the case companies but they do not necessarily know how to combine the
sustainability of procurement with risk management and the development of sustainability
is primarily perceived separate from developing the risk management of supply chains.
However, there is clear evidence in the literature about sustainability as part of risk
management (Eggert & Hartmann 2023; Fasan et al. 2021). Only Company D pointed out
that sustainability’s development is now perceived more as a part of risk management than
before the pandemic. After the pandemic, case companies haven't necessarily had time or

resources to focus on this.

The development of digitalization and data analytics varied the most between the case
companies. Some of the case companies had put a lot of emphasis on development of data
analytics and digitalization related to their SCM after the pandemic while others hardly at
all. Digitalization otherwise was developed in every case company during and after the
pandemic but not necessarily specifically in connection with supply management. Varanka
et al. (2022) stated that about a third of Finnish SMEs had permanently developed
digitalization in their SCM operations during the pandemic and the development will
accelerate in the next years. In this study three of the case companies were medium sized
and one of them had developed their SCM related digitalization in the post-COVID-19 era



71

so based on the publication by Varanka et al. (2022) for Finnish Governmental Council these
results are in line and the development has accelerated. The development of digitalization in
supply chains may not be relevant for everyone right now as for example they have not seen
its added value at this moment, or their partners have not either developed their operations.
The better utilization of data analytics is seen as a very important enabler for other SCRM
development, and several case companies have recognized its role for the future SCM. Case
companies that are larger or have a parent company abroad and the opportunities it brings,
have developed the digitalization of supply management more or will focus on it in the

future.

Literature emphasized most the development of collaboration, multiple sourcing, visibility,
digitalization, and data analytics in the post-COVID-19 era. The findings show that
collaboration and multiple sourcing, which used to be the main focus of risk management,
have also been one of the most important development targets after the pandemic.
Companies see their value and importance as reinforcements of resilience, the concreteness
of these practices is strong in a crisis and the impact of these practices is easy to notice in
relation to risk management. Case companies mentioned that before the pandemic they had
widely used the categorization of suppliers according to risk and continued it after the
pandemic as well. Categorization can provide information on which and what kind of risk
management resources should be allocated to each supplier. Case companies also
emphasized developing agile ways of working as they had experienced them very crucial
during the pandemic. Also, the development of leadership and internal communication
emphasized by case companies in the post-COVID-19 era shows that these functions were
significant during the pandemic and that companies learned their importance to their

business in a crisis and want to enhance them.

Case companies have clearly learned a lot from the pandemic and the lessons have been able
to be utilized and further developed in practice, so to conclude pandemic got things moving
in companies. All the case companies now experience that their supply chain risk
management is better and especially more prepared for the future than before the pandemic.
Practices and their development certainly strengthen this experience but also the fact that
surviving the pandemic created faith in the companies so even in future crises, they know

how to act and adapt to the situation.
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Related to the development of SCRM in the future, case companies do not have excessively
systematic plans. Case companies mostly plan to continue the same development which they
have already focused on in the post-COVID-19 era. This indicates that case companies
experience that they do not have any specific deficiencies in their risk management that
should be changed but rather, to further develop the existing practices. Data analytics and
the opportunities it can provide to develop a wide range of functions were perceived as an
important development target in the future, even if there was no detailed plan yet in the case
companies. Case companies have noticed the digital development in business life, and they
consider it important to keep up with the development. However, they proceed with the
development of digitalization at their own pace and put their own needs first.
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7 CONCLUSIONS

The concluding chapter of this study provides a summary of the main findings as well as the
theoretical implications of the study. After that the managerial implications of the findings
are discussed and the limitations of the study and suggestions for future research are

proposed at the end of the chapter.

7.1 Main research findings and theoretical implications

The main objective of this study was to find out what Finnish food industry companies had
learned from the COVID-19 pandemic related to their supply chain risk management and
how they have developed it in the post-COVID-19 era. To support the main objective, the
purpose was to find out what kind of impacts did the pandemic have on companies supply
chains and what are the most significant supply chain risk management practices to utilize
to improve the resilience in supply chains for the future. A main research question and two
supporting sub-questions were formulated based on these research problems and to achieve

these goals.

The COVID-19 pandemic caused variable short-term impacts in Finnish food industry
companies’ supply chains. The pandemic impacted a lot of threats related to supply chains,
and several preventive measures were needed and taken in the companies. These were, for
example, improving hygiene and restricting access to factories, increasing inventory, and
reacting fast in the changing situation. Also, changes in demand and challenges in demand
forecasting were common among the case companies as the demand for some items
increased vastly and on the other hand for others, the demand decreased to zero. Companies
also had some challenges in availability of raw materials and packaging materials as well as
in transportations, delivery times and information sharing with their suppliers, but the
impacts of these challenges were mostly moderate, and companies managed them relatively
well. Some case companies also perceived that the pandemic had only very little impact on
their supply chains and that the threats caused by the pandemic did not materialize. Long-
term impacts of the pandemic related to SCM were very little identified in the companies.
The long-term impacts were related to increased costs and delivery times, changed consumer

behaviour and the inflation followed by the pandemic and the breakout of the Ukrainian war.
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These challenges are mostly perceived as the result of changed world situation that have had

to be accepted and adapted to.

These founded impacts were also pointed out in previous studies, but there were also
highlighted many more impacts that the case companies of this study did not experience.
Especially the short-term impacts on raw materials, suppliers or manufacturing or supply
chain related long-term impacts, such as recovery challenges, did not impact so critically on
the case companies. Pellegrino and Gaudenzi (2023) and Butt (2021) also stated that the
agricultural and food industry sectors suffered the most from the pandemic. This is not
supported by this study as the impacts of COVID-19 on case companies were mostly more
moderate than the impacts presented in the previous studies. On the other hand, every
previous study that was compared to this study did not concern the food industry, but there
were also studies from other sectors. The supply chain risk management was in a sufficient
level especially in the larger case companies and they had a capability to react and operate
rapidly in a changing situation and major disasters could be avoided. Case companies’ whose
suppliers are mostly located in Finland and have very ordinary raw materials, were not

affected by the pandemic as much.

Even though the case companies managed the pandemic without major challenges and risk
management was perceived as adequate, they all still noticed several development areas and
weaknesses related to their SCRM and considered it important to develop them and their
resilience for the future after the pandemic. Case companies emphasized that the COVID-
19 pandemic was an extraordinary crisis and it made them think that anything is possible
and the preparation for any kind of crisis is important. Case companies learned more agile
ways of working and the importance of anticipation and quick reaction. Case companies
learned to take supply chain risk management more seriously and attitudes towards it have
changed. Risk management is now seen more comprehensively as part of supply chain
management and nowadays it is easier to justify why time and resources are spent on it. Case
companies also learned the importance of contingency plans which must be worked on

during non-crisis times.

The SCRM practices which were proposed in previous studies to utilize in the post-COVID-
19 era to develop the resilience of the supply chains and the practices that the case companies

of this study emphasized were by and large the same. Thirteen proposed SCRM practices
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were found from the previous studies related to developing SCRM in post-COVID-19 era.
These practices were divided in four groups which were Supplier related practices,
Reforming and reconfiguring supply chains, Changes in SCM strategies and Digitalization
and data analytics. SCRM practices which were highlighted as the most important in the
previous literature were collaboration, multiple sourcing, visibility, digitalization, and
utilization of data analytics. Also, other supplier related practices, in addition to
collaboration and visibility, such as partnerships, flexibility and information sharing, and
communication were emphasized the most in several studies as they are closely linked to
collaboration and intensify it. Supplier related practices are stated to increase resilience in
supply chains by reducing the impacts of various supply chain risks, enabling a faster and
more efficient response to risks, disruptions, and changes in the market and by building trust
between the buyer and supplier (Sharma et al. 2022; Christopher & Peck 2004; Hosseini et
al. 2019; Dohale et al. 2022). Multiple sourcing as using back up facilities is stated to be a
particularly important resilience strategy and it reduces the impact of for example
operational and disruption risks (Tang 2006; Vali-Siar and Roghanian 2022). Digitalization
and data analytics on the other hand focus on building future supply chains and as the world
situation changes, the utilization of data helps in demand forecasting and increases
collaboration with suppliers by sharing data both ways during crises and non-crisis times
(Fonseca and Azevedo 2020; Belhadi et al. 2021).

Case companies considered collaboration, multiple sourcing, visibility, information sharing
and communication, supplier risk categorization and internal abilities such as agility as the
most important SCRM practices to develop in the post-COVID-19 era to enhance the
resilience in supply chains and a lot of development has already been done. Case companies
also pointed out digitalization and utilization of data analytics as crucial areas of
development for them, but the implementation of these practices is not relevant for all case
companies right now but rather in the future. Especially the utilization of data analytics can
be seen as an enabler for larger development, for example related to collaboration,
information sharing, visibility, and inventory management for more resilient supply chains.
Before the pandemic case companies’ SCRM mostly consisted of collaboration, multiple
sourcing and supplier risk categorization and the findings show that the practices which used
to be the main focus of risk management, have also been one of the most important

development targets after the pandemic. These key practices are united by the fact that they
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are found to be clearly related to supply chain risk management and the concrete impacts of
these practices are strongly noticeable in crisis situations. The value of these practices for
companies has become more important and easier to understand with the COVID-19

pandemic.

7.2 Managerial implications

From a managerial perspective, this study provides valuable perspectives of a company’s
supply chain risk management and to achieve better resilience in the future. Specifically, this
study provides several both proactive and reactive practices for food industry companies to
develop their SCRM and justifies the most crucial practices for the post-COVID-19 era
which improve company’s supply chain resilience. Since the COVID-19 was not certainly
the last crisis in the world, this study emphasizes the importance of proactive SCRM
practices and the role of contingency plans and preparation for future crises. This study also
offers guidelines from the point of view of supply chains for surviving and recovering from
future crises as well as a better understanding of what companies learned from the pandemic

and how these lessons have taken companies' risk management forward and into practice.

The implementation of the SCRM practices that this study shows can provide a significant
competitive advantage for companies that can successfully include these concepts in their
supply chain management operations. Well-functioning risk management and supplier
collaboration help companies even in non-crisis times and create a basis for sustainable and
resilient procurement. This research can give a new perspective to managers and decision-
makers regarding supply chain risk management and bring out practices whose impact on
risk management and creating resilience has not been identified. The food industry is a very
significant sector in terms of the functioning of society, and procurement and supply
management play very important roles in the operations of companies in the sector. For this
reason, companies must constantly pay attention to their supply chain risk management and

keep up with developments.

7.3 Limitations and future research suggestions

This study also has certain limitations that should be noted. Firstly, the study focuses only
on Finland and Finnish companies. Finland can be considered as a developed country so the

findings may not be applicable to other countries or regions. All the case companies were
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from the food industry so the results can be best utilized in the food sector, but in other
sectors they may not be applicable. The food industry has its own elements, especially in
relation to the production and shelf life of the products as well as the social importance of
the sector. Another limitation of the study relates to the methodology of the study. The
multiple case study method can give a good overview of related phenomenon, but the
findings may not be particularly relevant outside the case companies. In this study five
companies were included in the study, which is relatively small sample size, and the results
cannot be generalized to the entire food industry. In future research, using a larger sample
size could provide more reliable findings. On the other hand, because the aim of this study
was to understand the nature of the phenomenon and the factors influencing it, qualitative
research was a suitable method for this research. The post-COVID-19 era is also still
ongoing, and another crisis broke out almost immediately after the pandemic, the war in
Ukraine. The effects of the Ukrainian war were mostly left out of this study, but it may be
impossible to assess in detail whether some impacts were the result of the pandemic or the
war and whether some SCRM practices or their intensification have been implemented due

to the impacts of the pandemic or the war in Ukraine.

It has already been a while since the pandemic and the post-pandemic period has also already
lasted for some time. It is not worth repeating the research as such, because the topicality of
the research plays a significant role in the case study. This topic could be studied again in a
few years for example by focusing role of both pandemic and the Ukrainian war or other
current issues and study them as a larger entity or separately. Crises always shape the risk
management, so the topic in itself does not lose its topicality. A larger number of case
companies would bring reliability to the findings. The food industry could be studied more
deeply or to study several industries and compare them to each other. Also, the supplier
related practices which were highlighted the most from the study, could be studied separately
and more deeply or the relation of data analytics and SCRM and the role and potential of

data analytics in future supply chains and their resilience.
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APPENDICES

Appendix 1. Interview questions

Background:

1.
2.

3.
4,

Please present yourself (name, company, position in the company)

Describe in your own words what your company does and in what market the
company operate.

What is the role of supply chain management in your company?

How many suppliers do you approximately have?

The impacts of COVID-19 to supply chain management:

1.

What kind of challenges you had in your company’s supply chains during the
pandemic period? What methods do you use to respond to these already during the

pandemic?

2. What kind of long-term challenges pandemic period have brought to your company’s

supply chains?

Risk management and resilience in supply chains:

1.

Did you have in your company some kind of supply chain risk management before
COVID-19? If so, what kind of?

Did you find your supply chains resilient and your risk management adequate when
the pandemic started and continued for a longer period of time?

What has the pandemic period taught to you related to supply chain risk management

and resilience?

Practices to improve supply chain risk management and resilience:

1.

2.

Have you tried to develop supply chain risk management after the pandemic in your
company? If so, what is the focus?
Which of these SCRM practices below you have paid greater attention to after the
pandemic? What concrete actions have been taken for these? Is any of these possibly
a completely new practice now after the pandemic?

o Visibility



« Digitalization

« Utilization of data analytics

o Collaboration

o Flexibility

o Multiple sourcing

o Partnerships

o Supply chain reconfiguration

e Information sharing

e Local sourcing

« Inventory management

« Extending strategic focus beyond direct supply chain partners
o Greater emphasis on resilience in supply chains

o Sustainability
Future of SCRM:

1. Do you find your company’s supply chain risk management now better and more
resilient and readier for possible crises in the future than four years ago for COVID-
19?

2. What kind of plans do you have to develop your company’s supply chain risk

management in the future?



