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Due to the COVID-19 virus that started to spread at the end of 2019, the contemporary business 

environment changed significantly. As companies faced uncertainty in many aspects, their 

supply chains were impacted similarly. As the phenomenon is unprecedented and new, there 

was not a clear understanding on how the Finnish companies are considering and managing the 

current situation in terms of their supply chains. The study inspected how supply chain risks 

have evolved from the time before the pandemic to the current situation, what are the the 

concrete consequences companies have faced, and how companies are trying to mitigate their 

supply chain risks. 

 

The study was conducted as a quantative online survey for Finnish companies. The results 

indicate that majority of different external and internal supply chain risks were increased in 

criticality due to the pandemic, and not a single risk was decreased in criticality. Even though 

there were also some positive impacts drawn from the pandemic, companies faced more 

negative impacts. The was not a single industry that was protected from the negative impacts 

of the virus, though larger companies were not as badly impacted as medium and small ones. 

Main risk mitigation measures were developing relationships with current suppliers as well as 

acquiring new active and passive suppliers. 
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Vuoden 2019 lopulla lähteneen COVID-19 viruksen myötä vallitseva liiketoimintaympäristö 

muuttui merkittävästi. Yritykset alkoivat kohtaamaan epävarmuutta monissa eri liike-elämän 

alueissa, ja yritysten toimitusketjut kohtasivat myös omat haasteensa. Ilmiön ollessa 

ennennäkemätön ja uusi, viruksen vaikutusta yritysten toimitusketjun huomiointiin ja 

johtamiseen ei ollut muodostunut selkeää käsitystä. Tutkielma pyrkikin tarkastelemaan kuinka 

toimitusketjujen riskit ovat kehittyneet pandemiaa edeltävältä ajalta nykyhetkeen, mitä 

konkreettisia vaikutuksia yritysten toimitusketjut ovat kohdanneet ja kuinka yritykset pyrkivät 

lieventämään toimitusketjunsa riskejä. 

 

Tutkimus tehtiin määrällisenä internet-kyselynä suomalaisille yrityksille. Tulokset osoittavat, 

että suurinosa toimitusketjun ulkoisista ja sisäisistä riskeistä kasvoivat pandemian myötä 

kriittisyydellään, eikä yksikään riski laskenut kriittisyydellään. Yritykset ovat kohdanneet 

pandemian myötä joitain positiivisia vaikutuksia, mutta suurimmaksi osaksi vaikutukset ovat 

olleet negatiivisia. Yksikään teollisuudenala ei ollut suojassa negatiivisilta vaikutuksilta, mutta 

suuret yritykset olivat kohdanneet lievempiä negatiivisia vaikutuksia kuin keskikokoiset tai 

pienet yritykset. Pääasialliset riskien lieventämiskeinot olivat nykyisten toimittajien yhteistyön 

parantaminen sekä uusien aktiivisten sekä passiivisten toimittajien hankkiminen.  
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1. INTRODUCTION 

 

In 2019 the world was met with a threat that started as a local virus in China called COVID-

19. During 2020 the virus started to spread across the globe, evolving into a pandemic and 

causing a slump in the world economy. Today, companies face the world with uncertainty with 

different limitations and regulations set by countries to prevent the contamination and 

eventually defeat the virus.  

 

1.1. Background to the study 

 

Due to COVID-19, in 2020 the supply and demand for products and services started to fluctuate 

unprecedently. To name few examples, there was a huge increase in demand for hygiene 

products such as facemasks and disinfectants and online shopping started to grow 

tremendously. Simultaneously many of the traditional brick and mortar stores started to 

experience a decreased demand, especially restaurants and other service businesses (UNCTAD 

2020). A study conducted by Van Hoek (2020) revealed, that due to COVID-19, companies 

started to encounter several risks such as shortage of supply, extended lead times, logistical 

bottlenecks, and shortened peaks in demand, to name a few. (Van Hoek 2020) 

 

Alongside the companies serving the end users, the suppliers have been impacted similarly. 

Some suppliers started to gain extra stock due to the decreased demand, which in turn increased 

their storage expenses. On the other hand, some suppliers received increased demand and were 

struggling to produce the needed goods. Taking into consideration the bull whip-effect, which 

stems from uncertainty in demand, companies encountered extra fluctuations in ordering stock, 

which in turn emphasized the problems, thus resulted in some suppliers struggling to keep their 

company afloat (Supply Chain-Academy 2018). The fluctuations impacted some suppliers 

severely, causing them to be unable to fulfill their ends to the contract to their customers. Since 

the actions of the supplier influence the whole value chain, some companies serving the end 

users lost sales due to their struggling suppliers.  

 

Companies of course are trying their best to adjust the unprecedented situation. According to a 

news article made by Näveri (2021), as Finnish companies are facing shortages from their 
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suppliers due to COVID-19, they are currently hesitant to acquire or relocate their suppliers 

closer to Finland, and simultaneously companies are hesitant to acquire new suppliers from 

Asia. (Näveri 2021) To better understand these consequences COVID-19 has caused to the 

supply chains (SC) in the Finnish economy, it is relevant to study how Finnish companies have 

been adjusting or are going to adjust the increased risk in their SC due to the pandemic. This 

kind of study can help companies be aware of, prepare and adjust their operations accordingly 

if something similar was to ever happen again. This study might also be helpful to recognize 

those industries which are most critically influenced by the pandemic and if certain company 

sizes have faced less severe consequences. 

 

1.2. The objective of the study and the research questions 

 

The objective of this study is to find out the development of risk assessment (RA) in Finnish 

companies due to COVID-19. To reach that objective, it is necessary to find out how the 

companies are evolving and developing their businesses to better serve customers during the 

pandemic. This study is to find out how the companies have experienced COVID-19 in terms 

of their supply chains, how their supply chain RA changed due to the pandemic and what 

changes they see are beneficial or necessary. Thus, the main research question of this study is 

going to be: 

 

“How has COVID-19 impacted Finnish companies’ supply chain risk assessment?” 

The secondary research questions are to support the main research question by providing 

explanatory information around the topic. To find out the impact COVID-19 had in Finnish 

companies’ SC’s, it is relevant to figure out if companies have made adjustments and changes 

the to their SCs after COVID-19 outbreak, and if so, what are those said adjustments and 

changes. To achieve that, the pre-pandemic RA scores are to be compared to the post-pandemic 

RA scores and SC adjustments and changes are to be identified. As a result, the difference in 

SC’s should be visible and conclusions can be interpreted. Therefore, the secondary research 

questions are the following: 

 

“How were companies’ supply chains assessed before the COVID-19 outbreak in terms of 

risk?” 
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“How were companies’ supply chains assessed after the COVID-19 outbreak?” 

 

“What adjustments have Finnish companies made or are going to make to their supply chains 

to mitigate the risks?” 

 

1.3. Conceptual framework of the study 

 

The conceptual framework is illustrating how the study is going to be laid out and what are the 

main concepts of this study. The conceptual framework is showcased below in figure 1. 

 

Figure 1. The conceptual framework of the thesis 

 

The framework begins with the companies which have an active supply chain management 

(SCM) in place. With the active SCM, supplier RA is expected to be regularly composed. The 

company should have a clear understanding of its own SC risks before COVID-19 started to 

spread at the end of 2019. Due to due the restrictions, limitations and other changes in the 

business environment caused by COVID-19, the companies then are facing some sort of 

consequences to their everyday business. The consequences are expected to force the 

companies to make some changes and adjustments to their SC. As the company has made the 

changes to the SC, the supplier RA is constructed once more. As a result, it should be visible 

to see what has happened to the RA of the SCs. If changes to the SC are not done, the final RA 

should showcase it also. There might also be cases where the pandemic has had no impact to a 

certain company, though the assumption is, that at least most of the companies that will 

Supply 
chain 

management

Supplier risk 
assessment

COVID-19
Supplier risk 
assessment

Changes to 
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participate in this study had to make some changes and adjustments to the SCs due to the altered 

environment.  

 

To fully cover all relevant aspects of the subject is beyond the scope of this study. Thus, the 

theory in this thesis is limited to three main concepts, which are SCM, supplier risk 

management and the COVID-19 virus itself. The whole structure of the study is further 

explained in the following subchapter. Another limitation was made related to the empirical 

research of this study. The study is limited only to Finnish companies, though it does include 

parent companies and subsidiaries as well as small-, medium-, and large-size companies. The 

study will consider all direct or indirect changes made to the SC due to COVID-19 and their 

impact to the RA. In the study, companies without a great understanding of their supplier risk 

management are to be excluded since the impacts cannot be effectively assessed. Finally, it 

must be mentioned, that as the situation with the pandemic is relatively new, the results of the 

study are exploratory and cannot be directly compared to the previous studies and literature 

that is related to the mentioned concepts.    

 

1.4. Structure of the study 

 

The structure of the study is constructed by six main chapters. In the first chapter, the 

introduction and background of the study are presented. The first chapter also includes the 

research questions, the conceptual framework, and limitations of the study. The second chapter 

elaborates on concept of SCM and what is the role of that function to a company. The chapter 

also introduces the motives for outsourcing, and most common types of outsourcing. The 

second chapter is concluded by the financial issues that SCM must overcome. Closely related 

to SCM, the supplier risk management is presented in the third chapter. The chapter includes 

the common risks in SC and comparison of relevant risk management models. The chapter also 

includes a subchapter about black swan events, and its attributes in terms of risk management 

as well as building resilience in SCs to endure disruptions. In the fourth chapter, the reason for 

the pandemic, COVID-19 is presented. The fourth chapter includes the impacts of COVID-19 

has had socially as well as economically. The fifth chapter, which is the empirical study of this 

thesis, includes the research methodology, which includes the research design, data collection 

and the introduction to the chosen statistical method. The sixth chapter includes the analysis of 

the survey, including all external and internal risks in their own subchapters. In the seventh and 
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final chapter of this thesis showcases the results of this study, which includes the answering to 

the research questions and critical assessment of the results. The final chapter also has the 

practical application suggestions as well as presents further research opportunities. At the end 

of this document, the references and appendices are added. 

 

2. SUPPLY CHAIN MANAGEMENT 

 

Businesses rely on SCs to provide the goods they need to survive. SCs also include every part 

of the process of getting the customers what they need. Thus, every company is a part of a SC. 

(Hugos 2018) SCM plays a huge role of making sure the SC is operating as it was intended. In 

case of a global pandemic, having a stable and resilient SC is extremely valuable. In this 

chapter, SCM is inspected further, to establish an understanding of what SC should be, and 

how it can be managed. The chapter is divided into three parts. In the first part the role of SCM 

is elaborated, following by inspection of different sourcing methods, ending with financial 

issues of SC. 

 

2.1. The need of supply chain management 

 

On average, more than half of the company’s value proposition is composed from its suppliers 

(Moser 2007). Still the importance of supply management can be easily overlooked. For a long 

time, procurement was considered as a necessary evil which only could harm the company if 

performed poorly, and it could not significantly benefit the company. (Trent 2007) Nowadays, 

companies are seeing supply management as a strategic function of the company. The transition 

process from procurement into strategic supply management was significantly influeced by 

Krajlic (1983) when he released an article called “Purchasing must become supply 

management”. In that article Krajlic suggested that if a company needs to source a great number 

of complex items from a competitive market, the traditional procurement function is not 

reliable and effective enough. Especially if there is uncertainty among the supplier 

relationships, product development and scarcity of those items, supply management is required. 

(Krajlic 1983) There are several reasons for supply management becoming more important 

than ever. The increased amount of competitiveness and demand volatility, shorter product life 

cycles, market dispersion, globalization, increased risks, more complex SCs, differences in 
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government regulations and sustainability issues all require actively managed supply system. 

(Eagle 2017; Chick 2014).  

 

As established, in the current competitive situation the need of supply management can not be 

dismissed. Next, having the clear understanding of supply management is required. The 

definition of supply management is described comprehensively by Trent (2007): “Supply 

management is a cross-functional, proactive process for obtaining goods and services that 

features the active management and involvement of suppliers. The supply management process 

involves identifying a company’s total requirements, developing supply strategies, evaluating, 

and selecting suppliers, and then managing and developing those suppliers to realize 

performance advantages at a level higher than what competitors are realizing.” Other 

descriptive definition is by Hugos (2018): “SCM is the coordination of production, inventory, 

location, and transportation among the participants in a SC to achieve the best mix of 

responsiveness and efficiency for the market being served.” 

 

To bring clarity to the distinctive differences of procurement and supply management, supply 

management absorbs several business functions related to supply such as procurement, 

production, logistics and sales (Nakano 2019). It also requires active participation from other 

business functions such as research and development, marketing, and finance. On the other 

hand, procurement focuses on direct relationships between the buyer and the supplier and 

therefore in many companies, the procurement is included in the supply management system 

as an essential function. (Chick 2014) 

 

The need of strategic supply management depends on the industry. Service-based industries 

commonly require less attention to the SCM compared to those industries producing physical 

goods. Trent (2007) summarized the variables which influence the need of strategic supply 

management. The illustration is presented below in the table 1. 
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Table 1. Assessing the need for strategic supply management (Trent 2007, 4) 

Less need for Strategic supply 

management 

Greater need for Strategic supply 

management 

Competition is slow to improve their 

performance.  

Competition is rapidly improving their 

performance. 

Cycle times for new product development are 

stable. 

Cycle times for new product development are 

decreasing fast. 

Industry’s technological change is slow. Industry’s technological change is fast. 

Customers apply little pressure to improve. Customers apply high pressure to improve. 

Competition is primarily domestic. Competition is primarily global. 

Suppliers are primarily domestic. Suppliers are primarily global. 

Purchases take up only small part of revenues Purchases take up a large part of revenues 

Suppliers have a small impact on company’s 

ability to compete. 

Suppliers have a comprehensive impact on 

company’s ability to compete. 

Company controls most of the production 

requirements internally. 

Outsourcing is a major part of the company’s 

businessmodel. 

 

The table illustrates that industries where the development of technology, comptetion and 

products is rapid, the need for strategic supply management grows. Furthermore, if the 

competition and suppliers are global, and the goods that are needed for the product are scarce 

and/or expensive, the need for strategic supply management is increased. 

 

The need of strategic supply management also varies based on the impact of the product has 

on the company. Maybe the most well-known categorization of products is done by Krajlic 

(1983) when he presented the purchasing portfolio matrix. In the matrix the products are 

categorizised in a 2x2 matrix based on their supply risk and profit impact. Once company has 

distinctive measures to categorize their products into the matrix, they can apply different 

strategies to obtain them, which then in turn influences the need for the supply management. 

The matrix is illustrated below in figure 2. 
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Figure 2. Purchasing portfolio matrix (Krajlic 1983) 

 

The purchasing portfolio is rather easy to comprehend. Items that are constantly on the market, 

their supply and delivery times are rather stable, the demand forecast requires short time and 

the items themselves are not that expensive, fall into the non-critical categorization. Acquiring 

non-critical items is relatively simple and can be done by buyers thourgh whilst applying 

product standardization and inventory optimatization. Items that are similar to non-critical 

items but differ in their impact on profit are the leverage items. Those items are usually 

exploited by the buyer’s purchasing power, and suppliers are heavily tendered. These leverage 

items should be acquired by the medium level buyers in the company, such as chief buyers. 

The bottleneck items are low in profit impact, but relatively difficult to acquire from the market. 

The items might be complicated to build or require a lot of customization. With bottleneck 

items the buyer wants to ensure the supplier is reliable and stable, and backup plans must be 

done to ensure the constant supply of products. Higher excecutives are usually responsible for 

negotiating these products. Lastly the strategic items are those that have a major impact in the 

buyer company as well as are hard to acquire from the markets. These items are negotiated 

with the supplier and long-term supply relationships are developed. Top-level excecutives are 
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responsible for acquiring these products and they require the most amount of planning in terms 

of supply management. (Krajlic 1983)  

Although the purchasing portfolio is highly appreciated among the supply management and 

procurement academics, it has also received some critique. For instance, Gelderman & Van 

Weele (2003) pointed out that the purchasing portfolio leaves the supplier’s side unnoticed 

which is unrealistic in a dyadic supply and demand relationship. The model has received also 

critique about the demarcation of variables, which in turn adds uncertainty to the results of the 

classification. Gelderman and Van Weele (2003) conclude that the purchasing portfolio is a 

helpful tool, but companies should critically inspect their own situation rather than blindly lean 

to the portfolio. (Gelderman & Van Weele 2003) 

 

2.2. Different outsourcing types 

 

Supply management requires that the company is outsourcing some of its processes to a 

supplier. Understanding the outsourcing motives, processes and general types explains how a 

company might adjust its SC in case of exceptional times. It is important to point out, that 

outsourcing does not mean the company is finding the sourced service or product negligible, 

since if something would be negligible, the company would have already removed it from the 

process. Outsourcing is rather a strategic decision not to produce the needed goods internally. 

(Trent 2007) First, the process of outsourcing is explained, and then followed by the different 

types of outsourcing. 

 

2.2.1. Choosing the suppliers 

 

There are several reasons for a company to outsource some of its processes to a supplier. 

Outsourcing is a way to reach strategic goals (Weele 2014). There are also several outcomes 

that could come from outsourcing. Organization could try to increase its effictiveness by 

removing some of the business functions or processes to another company. A company might 

be looking for improvement in its operational performance by outsourcing and simultaneously 

reach technologies, skills and resources that would not otherwise be possible. Results of 

outsourcing could be seen with increased customer satisfaction. Outsourcing can also release 

assets and resources, thus grant a financial gain. Using a supplier can speed up company’s 

expansion plans by utilizing the supplier’s systems and capacities, which in turn should 
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increase revenue in the long-term. Outsourcing typically decreases the fixed costs of a company 

and brings flexibility to the company. Outsourcing can also increase the commitment of the 

employees, since their tasks will be more focused on the core business, rather than other 

activies. (Trent 2007; Schniederjans, Schniederjans & Schniederjans 2005; Halvey & Melby 

2007; Click & Duening 2005)  

 

Schniederjans et al. (2005) formed a typical outsourcing process which then was comprised by 

Wadhwa & Ravidran (2006). The process includes seven steps, which are showcased below in 

the figure 3. 

 

Figure 3. Typical outsourcing process (Schniederjans et al. 2005) 

 

The process starts with identifying the core-comptences of the company, which stem from the 

organization’s missions and goals. Understanding each essential process that contribute 

towards that goal is seen as core competence. The remaining comptences are categorized as 

non-core and could be outsourced. Once the company has decided which processes to 

outsource, the goals for the outsourcing are set by drafting the necessary agreements. Then 

recognizing and selecting the proper suppliers must be done. (Schniederjans et al. 2005) 

Choosing the right supplier is a key strategic decision. Supplier’s reliability, technical abilities, 

financial stability, and production capabilities are critical aspects when choosing the right 

supplier. (Wadhwa & Ravindran 2006) Once terms and conditions as well as variables 
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measuring the performance has set, the supplier is monitored. After a predefined time, the 

supplier’s performance is evaluated based on the variables set before, as well as goals for the 

future are set. (Schniederjans et al. 2005) 

 

2.2.2. Common types of outsourcing 

 

Company can make a strategic decision to outsource its processes to another company. Whilst 

choosing an appropriate supplier the company must decide what kind of outsourcing type they 

want to use. There are benefits and risks to each type, and they each require varying amount of 

patronage and monitoring. In case of altered market situation such as a shift in consumer 

behaviour, a company might want to change the outsourcing type to better suit the customers 

and their new kinds of needs. The most common types of outsourcing are introduced next, 

alongside with the most important aspects to each type.  

 

According to Schniederjans et al. (2005), the most common outsourcing types are offshore 

outsourcing, nearshore outsourcing, backsourcing, transitional outsourcing, business 

transformation outsourcing (BTO), co-sourcing, spin-offs, business process outsourcing 

(BPO), value-added outsourcing, netsourcing, shared outsourcing and multisourcing 

(Schniederjans et al. 2005). These types can be divided into two categories based on their 

features. The categories are location based and strategy-based sourcing methods. The 

categorization is illustrated in the figure 4. 
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Figure 4. Different outsourcing types (modified from Schniederjans et al. 2005) 

 

Location based sourcing types are presented first. Offshore outsourcing means that the 

company is moving its operations to another country, typically overseas, hence the name 

offshoring. Since the beginning of the millennium, the offshore outsourcing meant commonly 

to the western companies to outsource production processes to Asia, for example to China 

which led to a rapid growth in their economy (KPMG 2009). Offshore outsourcing introduces 

different legislation, economical and cultural policies, which might benefit the company, 

mostly in terms of cost savings. Offshoring also commonly introduces a variety of suppliers to 

choose from, increasing the buyer’s leverage in negotiations. (Ivanov, Tsipoulanidis & 

Schönberger 2018)  

 

Nearshore outsourcing is very closely related to offshore outsourcing, though the difference 

being that the company outsources the process from a neighbouring country. Company might 

choose nearshore outsourcing if there is a neighbouring country with lower production costs 

due to lower wages. This option also gives the company benefits of the different legislation. 

Comparing to offshoring, nearshore outsourcing might be compelling option, since choosing a 

company that is located relatively close compared to offshored supplier decreases the 

transportation costs and increases response times in the SC. (Schniederjans et al. 2005; 

Pietanesi & Arauzo-Carod 2019) In Backsourcing, the company is moving the outsourced 
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function back to the company. This usually happens when the outsourcing has not reached the 

expectations and goals set by the buyer company. (Schniederjans et al. 2005) Backsourcing 

could also be a viable option due to increased production costs in the outsourced country. It 

increases domestic competitiveness as well as brings operational flexibility by decreasing the 

distance between the production and the customers. (Pietanesi & Arauzo-Carod 2019) 

 

Strategy based sourcing types are not location specific, thus can be used regardless of the 

suppliers’ country. Transitional outsourcing is used for applying new systems to the company, 

while simultaneously serving the customers using the old system with the help of the supplier. 

Using transitional outsourcing the supplier can keep the company’s business running when 

installation and learning process is happening in the buyer company. (Schniederjans et al. 2005) 

Transitional sourcing is therefore used in short-term cases and seen commonly as a rather 

flexible solution to the company (Lingblom 2002). Business transformation outsourcing is 

closely related to transitional outsourcing, the difference being that in business transformation 

outsourcing, the target of change is the whole business model or infrastructure rather than a 

system. Thus, business transformation outsourcing consists of a more comprehensive change 

in the company than transitional outsourcing. (Schniederjans et al. 2005) 

 

Co-sourcing is a certain type of sourcing where the vendor is responsible for achieving set 

goals to be eligible for payment. Value-added outsourcing is closely related, since it 

combinines the efforts of the buyer and the vendor to better market the provided goods. 

(Schniederjans et al. 2005) Co-sourcing means that the vendor is taking a part of the production 

process alongside the buyer company. Co-sourcing can also mean that the vendor is only 

producing when there’s sudden peaks in demand or they only provide knowledge and expertise 

in uncommon situations. Co-sourcing combines the resources of the vendor and the buyer 

company and could also be the solution for reaching certain industry compliance and regulation 

limits. (Kusserow 2015; Park 2014) 

 

Spin-offs usually born with a certain function being outsourced, and that same function 

becomes an individual company itself (Schniederjans et al. 2005). Business process 

outsourcing means outsourcing an entire function or department of a company, for example 

outsourcing the whole logistics function to another company. (Schniederjans et al. 2005) 

Business process outsourcing therefore could include offshore outsourcing, since its more 
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about what is being outsourced rather than where the outsourcing function has been allocated. 

The business process outsourcing is mostly possible for the improved information and data 

systems in recent decades. Business process outsourcing focus on getting rid of the non-core-

comptences of the company by outsourcing them to a supplier. (Click & Duening 2005) 

Netsourcing means renting computer software, services, and applications through internet. 

Shared outsourcing combines two or more companies outsourcing the same function or process 

from the same supplier. By doing this, both companies could reach previously unreachable 

scales in terms of quantity, and simultaneously receive the knowledge and support from the 

supplier. Multisourcing outsourcing means using multiple suppliers for increased competition. 

Multisourcing is especially beneficial for goods that are easily available from the current 

market. (Schniederjans et al. 2005) 

 

2.3. The financial issues in supply chain management 

 

As established before, SC has a major impact on company’s value proposition. Managing the 

SC, such as choosing certain sourcing types and trying to increase resilience impacts several 

financial figures, which influence the overall performance of the company. Thus, introducing 

the common financial issue of SCM as well as the related financial formulas is seen as 

appropriate for the study. 

 

To clarify when discussing about SC finance within the SCM, it is commonly given three 

different scopes, where the broadest scope includes the management of SC’s monetary flows 

and financial processes. (Zhao & Huchzermeier 2018) In that scope financial SCM is described 

as: “Optimized planning, managing and controlling of SC cash flows to facilitate efficient SC 

material flows” (Wuttke, Blome, Foerstl & Henke 2013). The second broadest scope of SC 

finance sees it as utilization of financing instruments in the SC to improve the efficiency of the 

monetary flows (Zhao & Huchzermeier 2018). Euro Banking Association (2014) describes SC 

finance as: “The use of financial instruments, practices, and technologies to optimize the 

management of working capital, liquidity, and risk tied up in SC processes for collaborating 

business partners” (Euro Banking Association 2014) The narrowest scope of SC finance is 

described as supplier financing, which utilizises buyer-driven payables solutions such as 

reverse factoring (Zhao & Huchzermeier 2018). Reverse factoring mitigates the time suppliers 

receive the payments from the buyer by financing it from a bank or a third-party financing 
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company. Reverse factoring uses the buyer’s good credit score as a quarantee for the 

transaction. The supplier receives an early discounted payment from the third-party, and the 

buyer pays the third-party in full at the due date of the invoice. (Euro Banking Association 

2014) In summary, SC finance addresses with several aspects of SC, such as supplier risk 

management, SC financing, tax optimization and working capital optimatization. The 

importance of SC finance in SC has been recognized, as managing it poorly can lead to late 

deliveries, negative cash flows as well as poor working capital management, which is next 

discussed in detail. (Valverde 2015) 

 

According to Templar, Findlay & Hofmann (2016), the big issue with businesses is the 

management of working capital. Working capital is the funds of a business which is used in its 

day-to-day operations. (Templar et al. 2016) Working capital management can be inspected 

from the perspective of finance and SC. From the finance point of view, (net) working capital 

is comprised of current assets minus current liabilities. From SC point of view, working capital 

is comprised of inventories plus accounts receivable minus accounts payable. (Zhao & 

Huchzermeier 2018) Even though positive amount of working capital is required for financial 

stability, company should try to keep the working capital as low as possible, since it indicates 

that the capital is not laying around gratuitously. Gratuitous capital is impacting the efficiency 

and therefore the profits of the company negatively. The Working capital formulas as well as 

Cash conversion cycle formula are presented below, following by the explanation of cash 

conversion cyle in figure 5. 

 

Working Capital = Current assets – current liabilities 

Working Capital = Inventories + accounts receivable – accounts payable 

 

Cash conversion cycle (CCC) is used to measure the performance of working capital. CCC is 

calculated by the following formula: 

 

Days inventory outstanding (DIO) + Days accounts receivable outstanding (DSO) – Days 

accounts payable outstanding (DPO) 

Where: 

DIO = (Inventory x 365) / Cost of sales 

DSO = (Accounts receivable x 365) / Revenue 
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DPO = (Accounts payable x 365) / Total cash operating expenses 

Figure 5. Cash conversion cycle explained (Adapted from Zhao & Huchzermeier 2018) 

 

The cash conversion cycle starts with the focal company buying and receiving materials from 

a supplier. After a contractually agreed timespan, the payment for materials is due, and the 

focal company pays the supplier. That timespan is named as days accounts payable outstanding 

(DPO). As soon as the focal company receives the material from the supplier, the material goes 

to production. Once the production is done and the products are sold the materials are no longer 

in the company’s inventory. The timespan between purchased material and sold products after 

production is days inventory outstanding (DIO). The timespan between selling the products 

and receiving payments from customers is called days accounts receivable outstanding (DSO). 

The cash conversion cycle is the timespan between paying the supplier for the material and 

receiving payments from the customer (CCC).  

 

During a supply disruption, the major concern is the delay or sudden halt on receiving certain 

critical material from a supplier. If receiving the inventory is delayed long enough or 

completely halted, it can stop the company’s production and/or sales process. Until the 

company finds an alternative solution to source the needed material the production process will 

be delayed, increasing DIO. And as the production is delayed, the company might give 

customers discounts or longer payment terms as a compensation, which increases DSO. That 

leads to longer cash conversion cycle, which means that the time gap in which the company 

1. Raw materials purchased 2. Payments made 3. Inventory sold 4. Payments received

DIO: Production and inventory process 

CCC: DIO + DSO - DPO 

DPO: Payment to suppliers 

DSO: Cash collection 
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generates cash takes longer. A large time gap then can cause the company to face liquidity 

problems, since the company’s fixed costs are still running. To accommodate the lack of 

generated money, the company must finance its day-to-day costs itself or finance externally 

from a third party. If the loaners demand the money back earlier than cash is generated, the 

company might run out of money and face bankruptcy. And even if the company can negoatiate 

more time for paying back the creditors, it influences the company’s credit rating and causes 

future finances to be more expensive through increased interest rates. (Templar et al. 2016)  

 

As companies operate in a SC, it is important to recognize that the financial figures of 

companies vary within the chain, which in turn influence their liquidity, cash flow management 

and financial stability. Demanding longer payment terms from a Tier-1 supplier might 

influence the Tier-1 supplier to demand longer payment terms from Tier-2 supplier, et cetera. 

If the Tier-X supplier can not cope with the new terms, its business might go under and cause 

a domino effect which trace back to the original company which started demanding longer 

payment terms in the first place. (Templar et al. 2016) 

 

3. SUPPLIER RISK MANAGEMENT 

 

The third chapter of this thesis addresses supplier risk, which has always been present in any 

business. In 2011, the economical loss due to different environmental phenomena such as 

earthquakes, floods and storms was estimated as 350 billion US dollars. As companies form 

more complex relationships with suppliers it increases the vulnerability of the SC. If one 

company in the SC faces major disruption, the impact can carry all over the SC, making 

companies survival at stake. (Weigel & Ruecker 2017) As SCM became more popular in 

academic research, supplier risk management gained interest as well. (Zsidisin & Henke 2018) 

For a company it is very logical to comprehend how to recognize its risks and evaluate their 

potential consequences in order to make the optimal choices and actions. This chapter is 

divided into three subchapters, in which the first presents the common risks faced in SCs, and 

the second subchapter proposes risk management models that include the RA and assessment 

methods which can be used in practice. The third subchapter elaborates on black-swan 

disruptions, and how companies can increase their supply chain resilience to cope with those 

events. 
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3.1. Risks in supply chain 

 

To prepare and adjust accordingly, the risks of SC must be recognized. Firstly, the structure of 

risk must be presented. Commonly recognized way to measure a risk in a certain event is 

through its impact and probability of actualization (Manuj & Mentzer 2008): 

 

Risk = Impact * Probability 

 

Though SC risk definition in academic context is often rather obscure and ambiguous, and it is 

seen solely as an event-oriented concept (Heckmann, Comes & Nickel 2014). Their definition 

for SC risk is the following: “The potential loss for a SC in terms of its target values of 

efficiency and effectiveness evoked by uncertain developments of SC characteristics whose 

changes were caused by the occurrence of triggering-events.” (Heckmann et al. 2014) Another 

comprehensive definition is from Ho, Zhengb, Yildizc & Talluric (2015), who conducted a 

literature review of 224 scientific articles about SC risk management (SCRM), and as a 

conclusion describe SC risk as: “the likelihood and impact of unexpected macro and/or micro 

level events or conditions that adversely influence any part of a SC leading to operational, 

tactical, or strategic level failures or irregularities.” (Ho et al. 2015)  

 

According to Sarker (2019) the risks in SC can be categorizised to two separate classes, which 

are supply and supplier risks. Ritchie & Brindley (2000) as well as Trkman & McCormack 

(2009) categorized them as exogenous and endogenous risks, and Vilko, Ritala & Hallikas as 

external and internal risks (2019). The purpose in all mentioned categorization styles is the 

same. Supply, exogenous, or external risks are those risks that disturb the inflow of goods due 

to multiple of sources and reasons, outside the SC. Even though the source of risks is external, 

the suppliers’ actions might expedite or delay the risks from actualization and influence the 

outcome. Supplier, endogenous, or internal risks on the hand stem from the chosen supplier 

and SC. The capabilities, resources and decisions made by the supplier determine the outcome 

if the risk is being realized. (Sarker 2019; Trkman & McCormack 2009; Ritchie & Brindley 

2000; Vilko et al. 2019)  

 

The reason for the classification is to realize the difference in risk mitigation. Endogenous risks 

can be limited by more collaborative and proactive relationship with the supplier, as opposed 
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to exogenous risks, which can not be typically limited. Though the having a well-structured 

and flexible SC contribute for more resilient and proactive reaction once a risk actualize. 

(Trkman & McCormack 2009) More precise risk mitigation measures are inspected in the 

following SCRM chapter. 

 

Once the classification of external and internal risks has been made, it is relevant to introduce 

practical examples of both risk categories which will be used in the empirical part of this thesis. 

These risks are gathered by Sarker (2019), and they present the risks, definitions, and its source 

of references. Nine external risks are compiled below in table 2. The unavailability of raw 

material is the first risk presented. The risk could actualize, when for instance, new export 

restrictions such as export quotas, taxes and licensing requirements are put to place. (Blengini, 

Nuss, Dewulf, Nita, Peirò, Vidal-Legaz, Latunussa, Mancini, Blagoeva, Pennington, 

Pellegrini, Van Maercke, Solar, Grohol & Ciupagea 2017)  

 

The second supply risk considers the commodity price risk, which causes losses in company’s 

economical situation when the material, energy, packaging, shipping, and component 

purchases are impacted negatively by the volatility of the currency used for these purchases. 

(Gaudenzi, Zsidisin, Hartley & Kaufmann 2018) Raw material acquisition risk is seen as a 

problem in closed-loop SCs where the components of old products are recycled to produce new 

ones. The risk is that the quality and quantity of recycled components is random, and it is 

influenced heavily by the customers who recycle the products. (He 2017)  

 

Environmental risks consider situations that can make number of suppliers in certain area 

unavailable, such as The Japanese tsunami in 2011 and the volcano eruption in Iceland in 2010. 

Disruption risks are there to describe a situation where only an individual supplier is impacted, 

or number of suppliers are impacted from the disruption due to interdependence of suppliers. 

Kamalahmadi & Parast 2017) Supplier failures include any types of outside risks that influence 

the supplier, which in turn could lead to failures in suppliers’ delivery, costs, quality, flexilibity 

or overall confidence and reliability. (Kull & Talluri 2008) Competitors’ activities that could 

negatively influence the SC of the focal company are recognized as a supply risk. (Manuj & 

Mentzer 2008)  
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Transportation or logistics risks include risks that could happen during the movement of goods 

from the supplier to the buyer. These risks include theft, pilferage, any accidents or delays, and 

damage during the transportation. (Radivojević & Gajović 2014; Manikandan, Thamaraiselvan 

& Punniyamoorthy 2011) Regulatory risks are described as set rules that affect the company’s 

business and its ability to trade and/or move the material (Harland, Brenchley & Walker 2003) 

The legal risks include the violation of rights, legal obligations of disclosure and intellectual 

property issues. For instance, companies that are listed in stock exchange have legal obligations 

to inform publicly major issues related to the business, such as profit warnings. (Finch 2004) 

 

Table 2. Various supply risks (compiled by Sarker 2019) 

Supply, external or exogenous risks 

Supply Risk Definition Reference 

Unavailablity of raw 

material 

Critical raw materials of a 

product are unavailable 

Blengini et al. (2017) 

Commodity price risk Price volatility of 

commodities 

Gaudenzi et al. (2018) 

Raw material acquisition 

risk 

Risk of acquiring used 

products or materials 

He (2017) 

Environmental risk or 

disruption risk 

Risk occurred in a region 

that may make the number 

of suppliers unavailable 

Kamalahmadi & Parast 

(2017) 

Supplier failures Any type of failure of 

suppliers 

Kull & Talluri (2008) 

Competitors Powerful competitors in the 

main or extended SC 

Manuj & Mentzer (2008) 

Transportation or logistics 

risks 

Theft, pilferage, accidents, 

delays, damage from 

handling or transportation, 

re-routing, etc. 

Radivojević & Gajović 

(2014); Manikandan et al. 

(2011) 

Regulatory risk A regulation requirement for 

input material 

Harland et al. (2003) 

Legal risk Violation of rights, 

intellectual property 

Finch (2004) 

 

The internal risks, or supplier related risks are presented in table 3. These 12 risks are related 

directly to the selected supplier. The supply quality risk is related to the supplier’s inability to 

identify, assess, and manage risks associated with quality. Depending on the time of discovery, 

the quality issues could either cause delays the production process, or if the product ends up at 
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the end-user, cause poor user experiences or even safety threats. (Zsidisin, Petkova, Saunders, 

& Bisseling 2016) Yield uncertainty refers to the output of the supplier being unreliable. In this 

case the unreliability refers to the quantity of the supply. (Chen, Zhao & Shen 2015) Unreliable 

supplier risk refers to the uncertainty of placing and receiving the orders on time from the 

supplier. If the supply is not received after a certain time, the most optimal selling season might 

surpass, making the end-products less profitable. (Tiwari, Patil & Shah 2015)  

 

High dependence on suppliers is causing a risk since the focal company has less options to 

choose from if some sort of supply disruption would happen. Dependence is created when 

buyer company makes long-term investments towards the supplier. (Nguyen, Nguyen, 

Deligonul & Cavusgil 2017) The risk of innovation capability considers the supplier’s lack of 

innovation, which limits the focal company’s ability to grow and compete (Sarker, Engwall, 

Trucco & Feldmann 2016). Technology risk describes the suppliers’ inability to use 

technological innovations to their advantage, causing them to operate less optimally 

(Gualandris & Kalchschmidt 2015). Supplier’s bankruptcy risk is caused by the supplier’s 

financial volatility. If supplier’s bankruptcy risk actualizes, it causes losses and extra costs to 

the focal company due to SC disruption, delayed or completely stopped shipments of finished 

goods, difficulties in finding alternative supplier and forming sourcing contracts, emergency 

procurements and loss of reputation. (Valverde 2015)  

 

The risk of trust is created when the supplier can not be trusted. Distrust stems from inactivity 

in cooperation and collaboration. It is also noted that trust is typically difficult to reacquire 

once it is lost. (Sinha, Whitman & Malzahn 2004) Risks in sustainability are created when the 

suppliers have sustainability issues in their premises. These issues consider waste levels, 

handling hazardous material and labour standards. (Foerstl, Reuter, Hartmann, & Blome 2010) 

Delivery performance ability risk is related to suppliers’ incompetence to deliver goods on time 

and at right quantity. The risk flows through the first-tier supplier to the second-tier suppliers, 

as their ability to deliver on time impacts the first-tier supplier. Inaccurate forecasting also 

impacts the suppliers’ delivery reliability. (Hallikas, Virolainen & Tuominen 2002)  

 

Supplier capacity constraints create a risk when the supplier is not capable to meet the demand 

of the buyer. The supplier may lack equipment, employees, or the ability to obtain extra 

demand, thus sudden changes in demand usually lead to capacity constrain risk to actualize. 
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(Zsidisin, Panelli, & Upton 2000) The nature of source risk is created when there is only one 

supplier able to provide the needed goods due to the scarcity of the material. (Christopher, 

Mena, Khan & Yurt 2011). 

 

Table 3. Various supplier risks (compiled by Sarker 2019) 

Supplier, internal or endogenous risks 

Supplier Risk Definition Reference 

Supply quality risk Suppliers’ lack of 

knowledge on identifying, 

assessing, and managing 

supply risk associated with 

quality 

Zsidisin et al. (2016) 

Yield uncertainty The yield of supplier is not 

reliable 

Chen et al. (2015) 

Unreliable supplier Suppliers are unreliable Tiwari et al. (2015) 

High dependence on 

suppliers 

Buyer is highly dependent 

on suppliers 

Nguyen et al. (2017) 

Innovation capability Suppliers are not innovative 

enough 

Sarker et al. (2016) 

Technology risk Suppliers are not 

technologically capable 

Gualandris & Kalchschmidt 

(2015) 

Bankruptcy risk Suppliers’ financial 

volatility 

Valverde (2015) 

Trust Buyers do not trust suppliers Sinha et al. (2004) 

Sustainability Suppliers have sustainability 

issues in their premises 

Foerstl et al. (2010) 

Delivery performance ability Suppliers are not able to 

deliver on time and at right 

quantity 

Hallikas et al. (2002) 

Supplier capacity constraints Suppliers do not have the 

capacity to meet the buyers’ 

demand 

Zsidisin et al. (2000) 

Nature of source Suppliers who are the sole 

source or single source for 

the buying firm 

Christopher et al. (2011) 

 

 

3.2. Supply chain risk management models 
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To control the uncertainty that companies face in their SC, they must incorporate a function 

focusing on SCRM. The concept combines the SCM with risk management. (Vilko 2012, 43) 

According to Sodhi, Son & Tang (2012), the pervasive SCRM definition is not distinguished 

in consensus among the scholars of SCM. On that premise Fan & Stevenson (2017) made a 

comprehensive literature review for the definition of SCRM. As a result of their study which 

included 354 articles about the subject, and as a result, they came up with the following 

definition: “The identification, assessment, treatment, and monitoring of SC risks, with the aid 

of the internal implementation of tools, techniques and strategies and of external coordination 

and collaboration with SC members so as to reduce vulnerability and ensure continuity coupled 

with profitability, leading to competitive advantage.” (Fan & Stevension, 2017) 

 

There are many variations of SCRM models that have been created, that follow the basis of the 

definition above. Vilko (2012) comprised four different models in his doctoral thesis. The 

models are comprised in the table 4 below. 
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Table 4. Different SCRM models (comprised by Vilko 2012) 

 Authors 

Process 

steps 

Jüttner, Peck & 

Christopher (2003) 

Kleindorfer & 

Saad (2005) 

Sodhi, Son & 

Tang (2012) 

Hallikas, 

Karvonen, 

Pulkkinen, 

Virolainen & 

Tuominen 

(2004) 

Step 1. Assessment of the risk 

sources 

Specifying the 

sources of risk 

and 

vulnerability 

Risk 

identification 

Risk 

identification 

Step 2. Identifying the risk 

concepts and 

consequences 

Assessment of 

risks 

Assessment of 

risks 

Assessment of 

risks 

Step 3. Tracking the risk drivers Mitigating the 

risks 

Mitigating the 

risks 

Risk-

Management 

action 

Step 4. Mitigating the risks  Responsing to 

risks 

Monitoring of 

risk 

 

The models suggest firstly identifying the risks and/or their sources that are present in the SC. 

In complex SCs, the identification process must take into consideration the dependencies of 

other companies, though the company must identify the risks for its own point of view (Hallikas 

et al. 2004). The identification process is typically perfomed through brainstorming, interviews 

with impacted parties, and conducting different analyses, such as cause-effect and SWOT 

(Bejinariu 2020). Though there are countless number of risks that could occur, therefore it is 

impossible to consider all of them. To help organize the recognized risks, several different risk 

sources were presented in the previous subchapter. These risk sources help categorize and then 

assess them accordingly, which is the next step in the models presented.  
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In the assessment process, the risks impact and the probability are evaluated. There is no single 

prevalent RA tool that outperforms all other tools. It is up to the company what tool they want 

to use, how they want to execute the RA process, and how detailed the assessment should be. 

(Ostrom & Wilhelmsen 2019) Common way to assess risk is to place them in a consequence-

likelihood matrix. Different researchers have presented different size risk matrixes. Hallikas et 

al. (2004) presented a 5x5 matrix, Bateman (2006) presented 3x3 matrix and Asbjørnslett 

(2009) presented 7x4 matrix. The idea is the same in all of them. Risks should be assessed by 

their assessed consequence (or impact) and their likelihood (or probability) and then put on the 

matrix accordingly. In table 5, the RA table is presented in 5x5 matrix, which is color coded 

by their importance to the company. Green color means that the risk is not that critical to the 

company, yellow color means that the risk is moderately critical and red color means that the 

risk is critical to the company. The matrix is good for reducing the evaluators’ subjectivity 

from the assessment process since the risks are systematically inspected. The matrix also sets 

risks in priorities, which can help the company focus on the most important risks, though fully 

dismissing the less-critical risks is not appropriate. (Hallikas et al. 2004; Bateman 2006; 

Asbjørnslett 2009) 

 

Table 5. Risk assessment matrix (compiled from Hallikas et al. 2004; Bateman (2006); 

Asbjørnslett (2009) 

Likelihood 

5      

4      

3      

2      

1      

 1 2 3 4 5 

Consequence 

 

Below in table 6, the assessment ranks used in the RA table are presented. The table includes 

the descriptions of each rank, which should be help the evaluator to assess each risk accordingly 

and then place them in the RA table. (Hallikas et al. 2004) 
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Table 6. Likelihood and Consequence assessment ranks (Hallikas et al. 2004) 

Rank Likelihood Description Consequence Description 

1 Very unlikely Very rare event No impact Insignificant 

in terms of 

the company 

2 Improbable There is indirect 

evidence of event 

Minor impact Single small 

losses 

3 Moderate There is direct evidence 

of event 

Medium impact Causes short-

term 

difficulties 

4 Probable There is strong direct 

evidence of event 

Serious impact Causes long-

term 

difficulties 

5 Very 

probable 

Event recurs frequently Catastrophic impact Discontinue 

business 

 

After assessment, the risk mitigation can start. The mitigation should begin with the most 

critical risks first. Even though there are researched mitigation measures for certain risk 

sources, mitigation measures should not be fully predefined, rather always discussed and 

thought out in cause-, and impact-oriented manner in strategic, tactical, and operational level. 

The mitigation measures should lower the likelihood and/or the consequence level in order to 

be effective. Once different mitigation options have been listed and then evaluated the outcome 

in the RA matrix, the management of the company can decide on the measures that will be 

carried out. If the chosen measures affect the SC, suppliers’ insight might be needed. For 

example, changing an order frequency might not be possible without consulting the supplier 

and its suppliers. (Jüttner & Ziegenbein 2009) 

 

Following up with the previously listed external and internal risks, Sarker (2019) also gathered 

mitigation measures for each risk source. Some external risks include two seperate mitigation 

measures that were recognized. Though due to the characteristics of external risks of the SC, 

the mitigation measures are rather reactive than proactive. This indicates that company’s 

resilience and reactivity is seen critical for mitigating the consequences of supply risks. (Sarker 

2019) Resilience is addressed more in depth in chapter 3.3.1. In reverse, since the internal risks 
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are directly related to the supplier, the risks are relatably controllable by intervening the 

supplier (Sarker 2019). 

 

The mitigation measures as well as their references for exogenous risks listed by Sarker (2019) 

are listed in table 7. The first risk was unavailability of raw materials, which caused problems 

in creating stable production process. The unavailability was usually created by limiting the 

free trade using export restrictions such as export quotas. As a mitigation measure, lifecycle 

assessment is suggested, for gathering and recycling the material as much as possible. (Blengini 

et al. 2017) Other mitigation measure for unavailability for raw material is to select a supplier 

with lower risk regarding the availability of raw material. To find out those suppliers, according 

to Nourbakhsh, Ahmadi & Mahootci (2013) assessing the suppliers’ performance in terms of 

the price, quality, transportation, and capacity, they should be assessed according to their 

reliability of production, transportation, and communication. Production reliability element 

includes the risk factors such as production facility reliability, labor satisfaction as well as 

availability of raw material at suppliers. The estimation process to give reliability scores is 

proposed to be carried out using neural networks, which brings objectivity to the rating as well 

as saves supply manager’s and expert’s time and resources. (Nourbakhsh et al. 2013) 

 

Commodity price risk influenced the prices of acquiring, shipping, and producing supplied 

goods. The mitigation measures for the risk includes selecting multiple sourcing, contracting 

and financing strategies. The sourcing strategies include planning the timing of the purchase, 

switching suppliers for comptitive pricing, applying vertical integration, and trying to substitute 

the commodity item with another one. Contracting strategies include escalator clauses which 

give the buyer a price range for the purchased goods, staggering contracts which uses different 

timings and quantities to smooth out the purchasing flow, piggy-back contracting which 

combines the buyer’s and supplier’s prices and terms for economies of scale and passing the 

commodity price increase to the price of the end-product. Financing strategies include financial 

hedging or cross hedging. (Gaudenzi et al. 2018) Another recognized way to mitigate the 

commodity price risk is to use natural hedging, which takes advantage of the difference in 

impact in different units and regions (Hofmann 2011).  

 

The raw material acquisition risk was considered when using closed-loop SC where the raw 

material was recycled as much as possible. Depending on the situation, different SC contracts 
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are proposed which share the risk between the supplier and buyer variously. (He 2017) 

Environmental or disruption risks are those that influence either a single, or multiple suppliers 

in a certain region. The general mitigation measure for it is to retain or acquire multiple sources 

of suppliers to guarantee a stable flow of goods. (Kamalahmadi & Parast 2017) Supplier failure 

risks included various risks that could influence the performance of the supplier. The suggested 

mitigation measure is to practice dual or even multiple sourcing to decentralize the risk. (Burke, 

Carrillo & Vakharia 2017) Another suggested mitigation measure for supplier failures is to 

either gain inventory or try to build trust with the supplier depending on the relationship 

(Mishra, Sharma, Kumar, & Rameshwar 2016).  

 

To mitigate the risk of competitors, it is recommended to enhance company’s SC flexilibity 

Manuj & Mentzer (2008). Transportation or logistics risks that are always present can be 

mitigated by decentralizing the suppliers, so the logistics do not follow same patterns and 

methods Chopra & Sohdi (2004). Regulatory risk depends on the country or a region of the 

supplier, thus choosing different countries to supply from can mitigate the risk efficiently 

Viswanadham & Samvedi (2013). Mitigating the legal risks, managing the intellectual property 

proactively is suggested. Examples of patents and licenses are proposed to ensure competitive 

advantage. (Finch 2004) 
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Table 7. Mitigation measures for supply risks (compiled by Sarker 2019) 

Supply, external or exogenous risk mitigation measures 

Supply Risk Mitigation measure Reference 

Unavailability of raw 

materials 

Performing lifecycle 

assessment of critical raw 

materials  

Blengini et al. (2017) 

Selecting a supplier that has 

a low risk regarding 

availability of raw materials 

Nourbakhsh et al. (2013) 

Commodity price risk Implementing multiple 

sourcing, contracting, and 

financing strategies 

Gaudenzi et al. (2018) 

Centralizing commodity 

with SME suppliers 

Hofmann (2011) 

Raw material acquisition 

risk 

Design SC contract He (2017) 

Environmental risk or 

disruption risk 

Adding redundancy by 

retaining multiple sources of 

suppliers 

Kamalahmadi & Parast 

(2017) 

Supplier failures Practicing dual or multiple 

sourcing 

Burke et al. (2007) 

Maintaining inventory Mishra et al. (2016) 

Competitors Inducing flexibility Manuj & Mentzer (2008) 

Transportation or logistics 

risks 

Decentralicing resources Chopra & Sohdi (2004) 

Regulatory risk Change the sourcing 

countries 

Viswanadham & Samvedi 

(2013) 

Legal risk Managing intellectual 

property 

Finch (2004) 

 

The mitigation measures for endogenous risks are presented below in table 8. The first internal 

risk in the table is the supply quality risk, which was related to supplier’s ability to recoqnize 

and assess quality issues. As a mitigation measure, it is suggested to ensure visibility in the 

multi-tier global network by conducting an analysis which compares the suppliers’ conformity, 

reliability, safety, quality management system, quality audit, logistics, transportation 

transitions and information sharing. After the analysis, the focal company has a better 

understanding of the product quality risk and risk visibility of different suppliers, supplier 
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decision process is more transparent and allows for easy re- assessment in the future if needed. 

(Tse & Tan 2011)  

 

Second internal risk is the yield uncertainty, which meant that the supplier’s performance is 

unreliable in terms of quantity. To mitigate the risk, the is recommended to use backup 

suppliers, which can provide stability to the SC. (Chen et al. 2015) The risk of unreliabile 

supplier in terms of receiving the placed orders in time. To mitigate this risk, it is suggested to 

place the orders sequentially and only when the previous delivery is known. (Tiwari et al. 2015) 

The risk of high dependence on suppliers decreased the focal company’s options if a disruption 

would happen. A mitigation measure for the risk is to ensure visibility between the supplier 

and the focal company. If the focal company is dependent on the supplier, increased visibility 

allows for the focal company to manage a disruption better using the information technology 

available. Nguyen et al. (2017)  

 

Innovation capability risk related to supplier’s ability to innovate. To promote supplier’s 

innovation abilities, single sourcing is recommended. A single supplier facing a large demand 

gives incentive to the supplier to invest in innovating, since benefits are greater. If the demand 

from focal company is divided to several suppliers, the benefits of innovating are decreased. 

(Blome & Henke 2009) The supplier technology risk proposed that a supplier is unable to adapt 

technological innovations, thus lead to unoptimal performance. To mitigate that, supplier’s 

ability to manage and adapt innovations should be monitored to ensure competence. 

(Gualandris & Kalchschmidt 2015) Supplier’s bankcrupty risk causes a risk to the focal 

company. To mitigate the bankcruptcy risk, it is recommended to use risk pooling through 

insurances. Though the insurances do not precisely decrease the expected losses in case of 

supplier bankruptcy, it helps reducing the devatiation of losses, thus reducing the risk. 

(Valverde 2015) The lack of trust creates a risk for the focal company. To mitigate the risk, 

creating alliances with the suppliers is recommended, since they increase learning and 

commitment between the parties. (Alvarez, Pilbeam, & Wilding 2010)  

 

Sustainability risk considered the sustainable issues that the supplier might have in its premises. 

To mitigate the risk, a sustainable supplier RA and management should be applied during 

supplier selection and assessment process. (Foerstl et al. 2010) The risk related to delivery 

performance ability considered the quantity and time of delivery. The suggested mitigation 
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measure for the risk is to use dual sourcing, which is especially helpful if the suppliers’ 

reliability heterogenity is high. If the supplier reliability heterogenity is low, measures 

improving the single supplier are seen more beneficial. (Wang, Gilland, & Tomlin, 2010)  

 

Supplier capacity constraints impacted the supplier’s ability to meet the buyer’s demand. A 

mitigation measure for the risk is to hold reserve capacity alongside other measures such as 

multisourcing, increasing flexibility and using different contracting methods. (Ellegaard 2008) 

The risk of nature of source considered that there is only single source of needed material. 

Mitigating the risk, re-designing the the supply base can be recommended, especially in 

volatile, complex, and dynamic industries such as fashion retailing. Re-designing takes into 

consideration suppliers’ quick response time, which can provide for better gross margin over 

average inventory. (Christopher, Lowson, & Peck 2004) 
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Table 8. Mitigation measures for supplier risks (compiled by Sarker 2019) 

Supplier, internal or endogenous risk mitigation measures 

Supplier Risk Mitigation measure Reference 

Supply quality risk Ensuring visibility in the 

multi-tier global supply 

network 

Tse & Tan (2011) 

Yield uncertainty Using backup suppliers Chen et al. (2015) 

Unreliable supplier Ordering sequentially and 

placing new order only 

when the yield from 

previous order is known 

Tiwari et al. (2015) 

High dependence on 

suppliers 

Ensuring visibility by 

information technology 

integration between the 

buyer and suppliers 

Nguyen et al. (2017) 

Innovation capability Practicing single sourcing Blome & Henke (2009) 

Technology risk Monitoring supplier’s ability 

to innovate 

Gualandris & Kalchschmidt 

(2015) 

Bankruptcy risk Risk pooling through 

insurance 

Valverde (2015) 

Trust Forming alliances Alvarez et al. (2010) 

Sustainability Carefully selecting 

suppliers, removing 

suppliers that provide high 

persistent risk, developing 

suppliers that provide 

remedial risk 

Foerstl et al. (2010) 

Delivery performance ability Dual sourcing Wang et al. (2010) 

Supplier capacity constraints Holding reserve capacity Ellegaard (2008) 

Nature of source Re-evaluating supply base 

network design 

Christopher et al. (2004) 

 

As one can observe, different risks might require opposite mitigation measures, such as 

mitigating innovation capability risk by practicing single sourcing versus mitigating delivery 

performance ability risk by practicing dual sourcing. In these cases, the importance of RA is 

highlighted so the company can focus on those risks that are more critical.  
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3.3. Black swan events 

 

Due to the topic of this thesis, it is necessary to inspect the exogenous risks related to 

environmental or disruptions risks more in depth. Severe environmental risks are called Black 

Swan or Force Majeure events. These events are sudden, unexpected, and not predictable. 

Examples of Black swan events are major weather or natural catastrophies, political 

disruptions, financial crises, wars or acts of terrorism. The impacts of Black Swan usually 

influence multiple firms in certain area, such as a country or a region, regardless of the industry.  

(Aggarwal & Bohinc 2012) 

 

DuHadway, Carnovale & Hazen (2019) studied the different types of disruptions in SC by 

combining the previous studies done around the topic, recognizing four disruption types, which 

are Force majeure, Targeted strike, Performance failure and Inside job. The article also 

addressed the strategies of detection, reduction, and recovery for each disruption events. 

(DuHadway et al. 2019) Due to the subject of this study, only Force Majeure effects are 

elaborated next. 

 

DuHadway et al. (2019) recognize three distinctive ways to detect the Force majeure risks as 

best as possible. Firstly, information sharing across the SC to implement best practices for 

identifying and managing environmental risks is suggested, which in turn should increase the 

resilience of the whole SC. Information sharing implies increased visibility across the SC so 

appropriate reduction measures can be put in place. (Kleindorfer & Saad, 2005; Sheffi 2001) 

Secondly, total quality management is also recognized as a method for risk detection. In total 

quality management, the company focuses on designing processes that eliminate the defects 

automatically. The total quality management includes all parts of the production to participate 

in defect detection and production improvement. This in return should limit the even the 

smallest defects efficiently and increase security, thus provide increased detection in all aspects 

of the business. (Lee & Whang 2005) Thirdly, risk analysis and assessment strategies and risk 

indicators can be used to detect different risks. This includes mapping the risks and creating a 

mitigation plans if those risks actualize. (Norrman & Jansson 2004) This kind of mapping 

strategy is introduced in the previous subchapter called SCRM models. 
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Risk reduction strategies illustrated by DuHadway et al. (2019) includes diversification and/or 

modularity in processes and design, strategic inventory stockpiling, risk pooling, total quality 

management, and reducing SC complexity. Modularity and diversification in processes and 

design allow easier distribution of production processes to other suppliers if sudden disruption 

would happen (Kleindorfer & Saad 2005). When there are risk detection measures that suggest 

a major disruption could happen, strategic stockpiling is suggested. Though strategic inventory 

stockpiling is not always the optimal solution since inventory costs increase when a company 

is stockpiling for the disruption. For long-term Force majeure risk reduction, when there are no 

clear indications of sudden distription, using redundant suppliers is prefered. Redundant 

suppliers are supposed to take a portion of the supply process if needed.  (Chopra & Sodhi 

2004) Risk pooling includes postponement of manufacturing and delivery, build-to-order, 

product variability decrease and centralization of inventory (Sheffi 2001). Reducing SC 

complexity is another risk reduction strategy since complexity typically increases constraints 

and information confusion inside the SC (Manuj & Mentzer 2008). 

 

Disruption recovery strategies include partly same strategies as risk reduction strategies. 

Backup systems and contingency plans, volume flexibility, SC agility and redundant and 

responsive suppliers are all viable options for recovering from a major disruption. (DuHadway 

et al. 2019) SC agility can help the recovery process, since increasing SC agility allows the 

company to relatively quickly change the SC structure and allocate resources somewhere else 

if needed (Braunscheidel & Suresh 2009). Backup systems and contingency plans should 

include other supply sources which can produce needed goods in a short notice. These 

alternative supply sources could be internal production lines and auxiliary suppliers and 

factories. (Kleindorfer & Saad 2005; Chopra & Sohdi 2004) 

 

3.3.1. Increasing the supply chain resilience 

 

The resilience of a company’s SC is tested in a case of a sudden disruption. Having a resilient 

SC can create a sustainable competitive advantage by persistent development and adaptation, 

whilst disregarding the external and internal risks that actualize during a disruption can cause 

major financial losses and impair the operational performance (Hendricks & Singhal, 2003 

2005; Giunipero & Eltantawy 2004; Hamel & Välikangas 2003; Ponomarov & Holcomb 2009; 

Pettit, Croxton & Fiksel 2013) 
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What is meant by resilience in SCs is comprehensively defined by Hohenstein, Feisel, 

Hartmann & Giunipero (2015), when they compiled a literature review on the subject, 

collecting and reviewing 67 peer-reviewed articles from 2000 to 2013. From the review, they 

recognized that SC resilience consists of four phases which are readiness, response, recovery 

and growth, and the quantifiable metrics that verify the severity of the disruption and indicate 

the company’s SC resilience performance are customer service, market share and financial 

performance. Thus, they define as SC resilience as: “SC’s ability to be prepared for unexpected 

risk events, responding and recovering quickly to potential disruptions to return to its original 

situation or grow by moving to a new, more desirable state in order to increase customer 

service, market share and financial performance.” (Hohenstein et al. 2015) To accommodate 

that definition, Ribeiro & Barbosa-Povoa (2018) also recognized in their literature review that 

the preparation, ability to respond and recover from disturbances and then maintain a positive 

and steady operation in timely manner is definitive for a resilient SC (Ribeiro & Barbosa-Povoa 

2018).  

 

 

Figure 6. Elements for increased SC resilience (comprised by Hohenstein et al. 2015) 
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The figure 6 showcases the recognized elements for SC resilience by Hohenstein et al. (2015). 

The figure is divided into two categories, which are proactive and reactive strategies. The 

proactive strategy can be distinguished as the element of readiness, which can be further 

divided into subelements of collaboration, human resource management, inventory 

management, predefined decision plans, redundancy, and visibility. Subelement of 

collaboration includes coordination, cooperation, joint decision making and valuable 

knowledge sharing with the suppliers. (Jüttner and Maklan 2011; Pettit et al. 2013) Supplier 

cerfitication, and development is also recognized as a method to increase collaboration within 

the SC. Subelement of Human resource management requires training and education of the 

employees, creating a risk-sensitive culture in the company, forming cross-functional teams 

for broader awareness, as well as acquiring experienced employees for the crisis management. 

(Blackhurst, Kaitlin & Craighead 2011; Kern, Moser, Hartmann & Moder 2012) Subelement 

of inventory management is rather seen as a buffer for disruptions by using the safety stocks. 

The safety stocks are used to reduce the possibility of stockouts. (Kleindorfer & Saad 2005; 

Blackhurst et al. 2011; Wu, Huang, Blackhurst, Zhang & Wang 2013) Redundancy 

encompasses production slack, transportation capacities, multiple sourcing, and production 

locations. The redundancy measures are created especially for short-term disruptions. 

(Craighead, Blackhurst, Rungtusanatham & Handfield 2007; Zsidisin and Wagner 2010; Bode, 

Wagner, Petersen, & Ellram 2011). Predefined decision plans include contingency plans and 

communication protocols, which should expedite the response time and mitigate mistakes 

when disruptions happen. (Knemeyer, Zinn & Eroglu 2009; Zsidisin and Wagner 2010; 

Blackhurst et al. 2011). Visibility includes early warning communication, information sharing 

as well as real-time and financial monitoring (Christopher & Peck 2004; Craighead et al. 2007; 

Blackhurst et al. 2011). 

 

Responding, recovering and growth are distinguished as elements for reactive strategy, and the 

reactive strategy includes mostly the same subelements as in the proactive strategy: 

collaboration, human resource management and redundancy. In addition, reactive strategy 

contains subelements of flexibility and agility. Flexibility includes backup suppliers, ease of 

switching suppliers, distribution channels, flexible production systems, flexibility in 

production volume and multi-skilled workforce (Bode et al. 2011; Sheffi & Rice 2005; Tomlin, 

2006; Pettit et al. 2013). Increased agility incorporates increased visibility using 

communication and information sharing as well as velocity which is used as method to increase 
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responsiveness (Christopher & Peck 2004; Wieland & Wallenburg 2013). Agility also contains 

possibility of quick SC redesign, which is used to mitigate the effects of disruptions and 

expedite recovery (Blackhurst et al. 2011).  

 

4. COVID-19 

 

In 2019, a major environmental risk actualized, as COVID-19 started to spread. In May 2021, 

there were over 168 million COVID-19 cases and over 3.5 million deaths. (Worldometer 2021) 

According to the World Health Organization (2020): “COVID-19 is a disease caused by a new 

strain of coronavirus. ‘CO’ stands for corona, ‘VI’ for virus, and ‘D’ for disease. Formerly, this 

disease was referred to as ‘2019 novel coronavirus’ or ‘2019-nCoV.’ The COVID-19 virus is 

a new virus linked to the same family of viruses as Severe Acute Respiratory Syndrome 

(SARS) and some types of common cold. The virus that causes COVID-19 is in a family of 

viruses called Coronaviridae, and antibiotics do not work against viruses. As of May 2021, 

there are three authorized and recommended vaccines to prevent the contamination of COVID-

19, and vaccination of population has begun. (CDC 2021) 

 

Countries have put in place restrictive measures to limit the spread of COVID-19. These 

measures vary in scale, based on the political and societal views of the countries. Typical 

restrictive measures are limiting movement across countries, limiting certain industries to do 

business as normal, such as nightclubs, sporting facilities and restaurants. Understanding the 

impact COVID-19 has had in the society explains why companies are changing their 

perspectives on their way of producing and doing business, thus explaining the changes to their 

SCs. In this study, the impacts of COVID-19 are divided into social and economical impacts, 

which are elaborated next. 

 

4.1. Social impact 

 

The social behaviour of people has changed during the pandemic. Understanding the social 

impacts of COVID-19 can help understand why companies are facing economical struggles, 

thus being forced to change their business models to better suit the contemporary needs of their 

customers.  
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Social distancing is one of the major impacts that COVID-19 has had in the societies around 

the world. Social distancing suggests people to keep a safe physical distance from each other 

that are not within the same household. The recommended safe distance is atleast 100cm 

according to World Health Organization and 182cm or 6 feet according to Centers for Decease 

Control and Prevention (WHO 2020; CDC 2020). The reason of social distancing is to avoid 

contamination, which is most likely to happen when the infected spreads droplets from the 

mouth or noze through coughing, sneezing or while talking to each other. (CDC 2020) CDC 

has also listed several tips that should be followed for successful social distancing. The tips 

influence the way people should be moving and consuming in the everyday life. The tips and 

their explanations are showcased below in figure 7. 

 

Figure 7. Tips for Social Distancing (CDC 2020) 

 

Alongside people changing their behaviour when commuting and running errands, people are 

also staying home more. Remote work has been increased across the globe due to the pandemic. 

In Europe, many companies were either forced or heavily recommended to provide remote 

work for their employees, and remote work became normal for people who had previously zero 

or only little experience doing it. Survey conducted by Eurofound estimated that roughly 40 % 

of employees started working remotely during the pandemic, compared to the pre-pandemic 

situation where only 15% of employees in EU had ever worked remotely. (Eurofound 2020; 

Joint Research Centre 2020) Though it is important to note, that there are still certain industries 
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and occupations that require working at the workplace and are hard or impossible to execute 

remotely, such as sales and personal service workers. There are also differences in countries’ 

preparedness for remote work, since high-skilled workers, and certain sectors such as 

information and communication technology have better foundation to start or increase remote 

work than low-skilled workers and in fields such as support services and manufacturing. (Joint 

Research Centre 2020) 

 

4.2. Economic impact 

 

The economic impact of COVID-19 has been tremendous to the world. In June of 2020, The 

World Bank estimated that the global economy will plunge into worst recession since the world 

war II, facing 5.2% decrease in global economy. (World Bank 2020a) Luckily, the estimates 

made in June have been adjusted later, indicating that the global economy will not be hit as 

badly as first anticipated. In 2019, the increase in real gross domestic product, which considers 

the inflation, was 2.9%. The real gross domestic product for 2020 is estimated at -4.5% by 

Statista (2020) and -4.2% by the Organization for Economic Co-operation and Development 

(2020). The consequences of economic slump might force up to 150 million people to extreme 

poverty in the developing countries during 2020 and 2021. (World Bank 2020b)  

 

Europe fell into a recession during the spring of 2020. In November, the European Comission 

released their economic forecast, which releaved that the real gross domestic product for 2020 

in Europe is estimated at -7.4%. Due to rapid adjustments to the macroeconomic policies made 

by the European Comission, which included total of 3.7 trillion euros worth of support, the 

recession in Europe is expected to be gradually recover during the following years. (European 

Comission 2020)  

 

In Finland, the gross domestic product is expected to be decreased by 4.5%, which is distinctly 

better than the estimated average in Europe. Finland’s exports, private spending and private 

investments are reduced compared to the previous year. The unemployment rate and the 

number of layoffs both increased during 2020.  It is estimated that Finland’s economy will see 

fastest recovery from the pandemic in consumer goods. It is estimated that Finland’s economy 

will grow in 2021 by 2.6% and in 2022 by 1.7%. The recovery will be hindered by the 
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uncertainty of the current situation thus it will take time until the trust for the economy will be 

gained back again. (Finland’s Mininstry of Finance 2020) 

 

5. RESEARCH METHODOLOGY  

 

The fifth chapter of this thesis is going to present the research methodology. The chapter is 

divided into two subchapters, in which the first one presentes the research design and data 

collection process. The second subchapter has the introduction of the chosen statistical method 

as well as the hypotheses for the research. 

 

5.1. Research design and data collection 

 

The fundamentals of quantitative research study are the relationships between the variables 

(Punch 2003). As the purpose of this study is to inspect the numerical assessments of SC risks 

before and after COVID-19 outbreak, a quantitative study method was chosen for the 

methodological approach for this study. The research utilized cross-sectional design, which 

meant that the data was collected one time within a relatively short time frame. The cross-

sectional design also means that the variables of the study were not manipulated, rather the 

survey was given to the respondents to answer, and after the results were observed and 

assessed. (Cherry 2019; Setia 2016)  

 

The data was collected from variety of Finnish companies who would fit in qualifications of 

the study. Consequently, the respondents were required to have knowledge of their company’s 

SC structure at present as well as before the COVID-19 outbreak at the end of 2019. The data 

collection was done with an anonymous survey. The survey was constructed using Qualtrics-

software, and it was distributed to Finnish companies online through the Finnish Chamber of 

Commerce email list as well as contacting different companies directly through email. The 

survey was available in Finnish and in English and it was open for responses for one month. 

The survey was constructed of five sections, which are presented below in table 9.   



41 

 

 

 

Table 9. The structure of the survey 

1.  Background questions 

2. Direct impact of COVID-19 

3.  RA of external risks before and after the COVID-19 outbreak 

4. RA of internal risks before and after the COVID-19 outbreak 

5. Changes to the SC due to COVID-19 

  

The first section of the survey is comprised of the background questions. The background 

questions are there to find out the industry of respondent’s company, the size of the company 

as well as if the company has operations and suppliers in other countries besides Finland. The 

second section of the survey included questions about the direct impact COVID-19 has had in 

the respondent’s company. The section included questions such as if company has been 

impacted by COVID-19 positively or negatively, and what the recognized impacts are. 

Different impacts were listed based on the theory presented in this study. The third section 

introduced the external risks that were presented in chapter 3.1 called risks in SC. The 

respondent was asked to assess each of the external risks before and after COVID-19 outbreak 

based on their impact and likelihood in a five-point likert scale. The fourth section asked the 

respondent to assess internal risks before and after COVID-19 outbreak, similarly as in external 

risks, the assessment was presented in 5-point likert scale. The fifth and final section included 

questions about the need for changes to the SC due to COVID-19 and the actual changes that 

would or have already occurred in the company’s SC. 

 

5.2. Statistical method 

 

As stated before, the research of this study was conducted as an anonymous, quantitative survey 

for Finnish companies. Though quantitative research studies have wide variety of statistical 

methods to choose from, the assessment of risks in the survey indicated that a statistical method 

for pre-, and post-data was required. As the RA was done in likert scale, it meant that the data 

was classified as ordinal as well as non-parametric, meaning that the data is not assumed to be 

normally distributed. These conditions ruled out using the T-test, but rather to choose either 

Wilcoxon signed rank test or Mann-Whitney U-test for the statistical method. As the before 

and after assessments were groups that are dependent on each other, the limitations led to 
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utilization of the Wilcoxon signed rank test as the statistical method for this research. (Statistic 

Solutions 2021) Each of the nine external and 12 internal risks were tested with the chosen 

method. The data was analysed using Qualtrics own analysis functions, Excel for reshaping 

and cleaning the data and R-programming language for the statistical testing.  

 

As a preparation for the statistical test, the risks were given a numerical score based on their 

assessed likelihood multiplied by the assessed impact, meaning that each risk was given a score 

between 1-25. The Wilcoxon signed rank test uses thoses scores and ranks them based on the 

absolute difference of pre- and post scores. Once the ranking has been done, the ranks are given 

a sign based on their original difference and then the sum of positive and negative ranks are 

calculated and compared. In the statistical comparison, the Wilcoxon signed rank test uses the 

median rather than the mean, thus the hypotheses for each of the risk are the following 

(LaMorte 2017; Taanila 2020): 

 

H₀ = The median difference of scores in the before and after risk assessement is zero 

H₁ = The median difference of scores in the before and after risk assessement is not zero 

 

The level of significance was set to 95%, which is commonly utilized significance level. In the 

statistical analysis, one could argue that the assumption is that the risks should have higher 

median after a black-swan event like the COVID-19 outbreak, meaning the SC risks are seen 

more critical after the COVID-19 outbreak compared to the situation before the virus, thus one-

tailed test would be sufficient, but two-tailed Wilcoxon signed rank tests are chosen to be 

conducted for more comprehensive results.  

 

6. EMPIRICAL ANALYSIS AND RESULTS 

 

This next chapter is going to present the empirical analysis and results of the research. The first 

subchapter is going to present the general analysis of the survey. Following the general 

descriptive analysis, the results of statistical testing of SC risks are presented in their own 

subchapters.  

 

6.1. Descriptive analysis 
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Being open for one month, the survey gathered 33 responses. After incomplete responses were 

removed, the survey was left with 16 responses, which were used in the analysis of the survey. 

As showcased in the figure 8 below, the remaining responses were from three different 

industries. The only respondent from construction industry was identified as a small-sized 

company, responses from manufacturing industry had one response from a small-sized 

company, seven responses from medium-, and two from large-sized companies. The wholesale 

and retail trade industry had five responses: one response from a small-sized company, and two 

from medium-, and large-sized companies each. The respondents were also asked if they had 

any foreign suppliers, which 75% of respondents admitted to. 

 

 

Figure 8. Distribution of respondents’ industries and company sizes 

 

6.1.1. The positive impacts of COVID-19 

 

In the survey, the respondents were asked if their company had faced any positive effects due 

to COVID-19. The respondents had three options to choose from: ‘Not at all’, ‘Slightly’ or 

‘Considerably’. Figure 9 comprises the responses based on the companies’ industries, and 

sizes. Only three companies had faced zero positive impacts due to COVID-19. Other 

companies had experienced either slight or considerable positive impact due to COVID-19. 

Manufacturing had all no clear effect by COVID-19 since the industry had responses on all 

categories on the amount of impact. Wholesale and retail had either slight or considerable 

positive impacts. Construction had only slight positive impact. It can be also observed that all 
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four large companies who participated in this study faced either slight or considerable positive 

impact from COVID-19 and that the small companies did not face any considerable positive 

effects. 

 

 

Figure 9. Amount of positive impact of COVID-19 across industries and company sizes 

 

Although the respondents had the option to choose either one or multiple answers from 

different positive impacts as well as write out their own impact, only two main positive impacts 

emerged. The main positive impact was the overall increased demand of products or services, 

since it was chosen by 85% of respondents who had positive impacts. The other mentioned 

positive impact was that the sales processes had become quicker, and that impact was chosen 

by one respondent. One company did not specify on the positive impact they had experienced. 

 

6.1.2. The negative impacts of COVID-19 

 

The negative impacts of COVID-19 were similarly assessed as positive impacts. The 

companies had three options to assess if their company had faced any negative impacts: ‘Not 

at all’, ‘Slightly’ or ‘Considerably’. In the figure 10, it can be observed that 15 out of 16 

respondents assessed that COVID-19 had either slight or considerable negative impacts. As far 

as industries are concerned, the responses were quite evenly distributed. Manufacturing and 

Wholesale both had experienced either slight or considerable negative effects. Large size 

companies faced only slight negative impacts, where medium and small sized companies had 
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considerable and slight impacts. Only the one company representing construction industry had 

chosen that there were no negative impacts due to COVID-19, and even that answer can be 

diagnosed as a slip, since the same respondent did mention specific negative impact in the 

following question.  

 

 

Figure 10. Amount of negative impact of COVID-19 across industries and company sizes 

 

The negative impacts that were mentioned included several different aspects. The negative 

impacts have been comprised in the figure 11. The small construction company mentioned that 

their production/sales processes had been prolonged. Both small companies, one in 

manufacturing and one in wholesale industry reported that they had been impacted by delayed 

shipments from suppliers and that their production/sales were prolonged. The medium sized 

manufacturing and wholesale companies both reported that shipments from suppliers had been 

delayed and production/sales processes had been prolonged. The medium-sized manufacturing 

companies also reported that there had been overall decreased demand in products and services 

and payments from customers were delayed.  

 

There were some negative impacts that were separately mentioned such as increased logistics 

costs, increased storage costs, planned installation and maintenance projects that had been 

either delayed or cancelled completely, resulting in decreased or delayed payments from 

customers, as well as shipments required more time to plan. The large-sized manufacturing and 

wholesale companies reported that there had been delayed shipments from suppliers and 

production/sales processes had been prolonged. A single wholesale company specified further 

that their distribution network had slowed down during the pandemic. 
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Figure 11. Negative impacts of COVID-19 across industries and company sizes 

 

6.2. External risks 

 

Once the impacts of COVID-19 had been evaluated, the respondents were asked to assess 

different risks based on their impact and likelihood before and after the pandemic. External 

risks were evaluated first, and each risk is divided into their own subchapter for easier 

readability. As risks were analyzed, due to the chosen confidence level, a P-value below 0.05 

indicates that the risk is statistically different in before and after assessment. The medians were 

calculated by listing respondent’s risk scores. 
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6.2.1. Unavailability of raw material 

 

The risk of unavailability of raw material was assessed pre-COVID-19 era relatively low since 

the median risk score was only 6. After COVID-19 outbreak, the risk had received higher 

assessment scores, and the median had doubled in value. In the figure 12, the boxplots 

showcase the distribution of the risk scores, indicating that there is a significant difference in 

pre- and post-COVID-19 assessment. Conducting the two-way Wilcoxon signed rank test in 

R, the results showcase that the p-value is 0.002988, meaning that the H0 is rejected. It can be 

conducted that the assessed risk of unavailability of raw material is statistically higher after the 

COVID-19 outbreak than before the outbreak. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

6 12 0.002988 

 
Figure 12. Assessment results for Unavailability of raw material  

 

6.2.2. Commodity price risk 

 

The commodity price risk was analyzed next. As the boxplots in figure 13 indicate that there 

is a distinctive difference in before and after assessments. The median for assessing before the 

COVID-19 outbreak was 6, and after the outbreak it was 12. Conducting the two-way 

Wilcoxon signed rank test in R, the result showcase that the p-value is p-value is 0.002059. It 

can be conducted that the assessed Commodity price risk is statistically higher after the 

COVID-19 outbreak than before the outbreak. 

 

 



48 

 

 

 

 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

6 12 0.002059 

 

Figure 13. Assessment results for Commodity price risk 

 

6.2.3. Acquisition risk 

 

As showcased in the figure 14, the acquisition risk received relatively small scores. 

Nevertheless, the boxplots and the medians were suggesting that there was a difference in RA. 

The Wilcoxon signed rank test confirmed the assumption. According to the testing, there is a 

statistical difference in assessment of acquisition risk before and after the COVID-19 outbreak. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

1.5 4 0.01776 

 

Figure 14. Assessment results for Acquisition risk 
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6.2.4. Environmental risk 

 

The results for environmental RA were very polarized. In the figure 15, it is showcased that 

the RA before COVID-19 outbreak had a median of 4, and the assessment after the pandemic 

is 16. The Wilcoxon signed rank test gave a P-value of 0.002123, which means that the 

difference is statistically higher than zero. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 16 0.002123 

 

Figure 15. Assessment results for Unavailability of raw material 

 

6.2.5. Supplier failure risk 

 

Supplier failure risk received similar results as the environmental risk. The Boxplots as well as 

the medians suggest in figure 16, that there is a significant difference in RA before and after 

the COVID-19 outbreak. The statistical testing confirms the suggestion, since the p-value is 

0.001291, meaning that H0 is rejected. Supplier failure risk is statistically higher after the 

outbreak compared to the situation before. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

5 16 0.001291 

 

Figure 16. Assessment results for Supplier failure risk 

 

6.2.6. Competitor risk 

 

As one could observe in figure 17, the competitor risk received similar values before and after 

the outbreak from couple of respondents, but still the majority assessed that the risk seems 

more critical after the outbreak. After conducting the statistical testing, the results suggest that 

the risk is statistically higher than before, as the p-value was 0.007526 and the H0 was rejected. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 7.5 0.007526 
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Figure 17. Assessment results for Competitor risk 

 

6.2.7. Transportation risk 

 

The results for transportation risk are presented in figure 18. Most of the respondents assessed 

that the risk is more critical after the COVID-19 outbreak, thus the median was increased in 

post-pandemic scores. After conducting the Wilcoxon signed rank test, it can be concluded that 

transportation risk was assessed statistically higher after COVID-19 outbreak compared to pre-

COVID-19 era. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 9 0.002192 

 

Figure 18. Assessment results for Transportation risk 

 

6.2.8. Regulatory risk 

 

The regulatory risk was probably most interesting external risk in terms of statistical testing. 

The risk received rather low risk scores, meaning that respondents evaluated the risk mostly as 

non-critical. Looking at the boxplots below in figure 19, one can observe a difference in 

responses between the groups. The first boxplot, presenting the before COVID-19 outbreak 

results has the same median and Q3 (interquartile) value. When conducting the Wilcoxon 

signed rank test, the results indicate that there is indeed a significant difference between the 

groups, but the median of both groups happened to be the same. This is rare but possible 
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outcome. It is always beneficial to take a closer look at other statistics for the comparison, such 

as the boxplots when analyzing the results. (UCLA 2021) 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 4 0.02771 

 

Figure 19. Assessment results for Regulatory risk 

 

6.2.9. Legal risk 

 

The legal risk received low risk scores regardless of COVID-19. When analyzing the boxplots 

in figure 20 as well as conducting the Wilcoxon signed rank test, the results suggests that H0 

should not be rejected. Therefore, it can be concluded that is no statistical difference of legal 

risk before and after COVID-19 outbreak according to the RA results gathered in this study. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 4 0.1797 

 

Figure 20. Assessment results for Legal risk 

 

6.3. Internal risks 

 

After conducting the external risks, the interal risks were tested. The testing was done similarly 

as the external risks, using the software R. Each of the twelve risks is presented in their own 

subchapter with visual as well as statistical analysis. 

 

6.3.1. Supply quality risk 

 

The supply quality risk was assessed first. Before the outbreak, the supply quality risk was 

assessed rather non-critical since the median received a value of 4. After the COVID-19 

outbreak the RA median increased to 6, and the boxplots suggests in figure 21 that there should 

a difference in RA before and after the outbreak. Conducting the Wilcoxon signed rank test, 

the results showcase that there is a significant difference in supply quality RA between pre-, 

and post-COVID-19 outbreak.  

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 6 0.007213 
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Figure 21. Assessment results for Supply quality risk 

 

6.3.2. Yield uncertainty risk 

 

Yield uncertainty risk was assessed next. The risk received rather divided pre-COVID-19 

results, as there were outliers in the below and above the interquartile range. The median before 

COVID-19 received a value of four. Results are showcased in figure 22. The risk scores also 

varied in the post-COVID-19 assessment, though there were no outliers. The median received 

a value of 8.5. Conducting the Wilcoxon signed rank test, the p-value was 0.01172 indicating 

that there is a statistical difference between the two groups. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 8.5 0.01172 
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Figure 22. Assessment results for Yield uncertainty risk 

 

6.3.3. Unreliable supplier risk 

 

Unreliable supplier risk was assessed as a non-critical risk before the pandemic since it received 

a median value of 4. The figure 23 showcases that the distribution of of responses was also 

quite narrow. On the contrary, the RA after the pandemic received a median value of 11. 

Wilcoxon signed rank test also verifies the significant difference between the two groups, since 

the p-value had a value of 0.0001464.  

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 11 0.0001464 

 

Figure 23. Assessment results for Unreliable supplier risk 

 

6.3.4. Dependency risk 

 

Before the pandemic, the dependency risk received mostly low values, which was represented 

by the median value of 5. The risk received a significantly higher median value in the 

assessment after the pandemic and the median was set at 9, as showcased in figure 24. 

Wilcoxon signed rank test confirmed the results as the p-value received a value of 0.01141, 

which means that there is a significant difference between the groups. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

5 9 0.01141 

 

Figure 24. Assessment results for Dependency risk 

 

6.3.5. Innovation risk 

 

The Innovation risk was of the risks which had the same RA median before and after the 

pandemic. Looking at the boxplots in the figure 25, one can not clearly say if there is a statistical 

difference between the groups, although the post-pandemic assessments received higher 

values. When conducting the Wilcoxon signed rank test, the results indicate that there is a 

significant difference between the groups, but the median of both groups happened to be the 

same. This happened also with the external regulatory risk. Once again, it is relevant to have 

also other analysis methods alongside the statistical testing. (UCLA 2021) 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 4 0.03843 

 

Figure 25. Assessment results for Innovation risk 

 

6.3.6. Technology risk 

 

Technology risk received low RA scores before and after the pandemic. Both medians were set 

at value 4, like the previous innovation risk. Though analysing the boxplots in the figure 26 

below, the RA results do not vary a lot. Once conducting the Wilcoxon signed rank test, it can 

be concluded that there is not a significant difference between the pre-, and post-COVID-19 

assessment, since the p-value had a value of 0.1025. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 4 0.1025 

 

Figure 26. Assessment results for Technology risk 

 

6.3.7. Bankcruptcy risk 

 

Bankcruptcy risk is presented in figure 27. Despite of some outliers, bankcruptcy risk received 

mostly low RA scores before the pandemic, and the median was set to value of four. The RA 

median after the pandemic was set to 7, which suggested that there would be a difference 

between the two groups. Once conducting the Wilcoxon signed rank test, the p-value received 

a value of 0.06251 which indicated that the difference between the two groups is no significant 

enough, therefore it can not be concluded that the two groups statistically differ from each 

other. 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 7 0.06251 

 

Figure 27. Assessment results for Bankcruptcy risk 
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6.3.8. Trust risk 

 

The trust RA received low ratings before the pandemic, since the interquartile range was set 

between values 2-8 and the median was set at value four as showcased in figure 28. The RA 

after pandemic received slightly increased values, and the median was set to 6. Conducting the 

Wilcoxon signed rank test set the p-value to 0.02601, meaning that the medians significantly 

differ from each other between the two groups. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 6 0.02601 

 

Figure 28. Assessment results for Trust risk 

 

6.3.9. Sustainability risk 

 

Sustainability risk is presented in figure 29. According to the respondents, the sustainability 

risk did not become substantially more critical after the COVID-19 outbreak. The median was 

set at a score of four before the outbreak, and at the score of five after the outbreak. The 

Wilcoxon signed rank test confirms the observation, since the conducting the Wilcoxon signed 

rank test, the p-value was set at 0.0656 which means that the H0 is not rejected. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 5 0.0656 

 

Figure 29. Assessment results for Sustainability risk 

 

6.3.10. Delivery performance risk 

 

Delivery performance RA before the COVID-19 outbreak received values between 4 and 16, 

and the median was set at a value of six. As showcased in figure 30, the RA after the pandemic 

received increased scores, even one outlier reaching the maximum value of 25. The median 

was set at 12. The Wilcoxon signed rank test confirmed that there is a significant difference 

between the medians of the two groups, since the p-value was set at 0.002082. 

 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

6 12 0.002082 

 

Figure 30. Assessment results for Delivery performance risk 
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6.3.11. Capacity constraint risk 

 

Capacity constraint risk was quite similar in the RA as the previous delivery performance risk, 

since the median before COVID-19 outbreak was set at 6, and median after the pandemic was 

set at 12. Analysing the boxplots in figure 31, one could observe that the risks differ 

significantly from each other and the Wilcoxon signed rank test confirms the observation. The 

p-value was set at 0.001449 which means that the medians of the two groups do differ from 

each other. 

Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

6 12 0.001449 

 

Figure 31. Assessment results for Capacity constraint risk 

 

6.3.12. Nature of source risk 

 

The nature of source risk was the last assessed risk. The median before the outbreak was set to 

four, and after the COVID-19 outbreak it was set at 6. Visual analyzation in figure 32 does not 

clearly indicate if there is a significant difference between the two groups, but conducting the 

Wilcoxon signed rank test confirms that the medians do statistically differ from each other 

since the p-value received a value of 0.01735. 
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Median before COVID-19 Median After COVID-19 P-value (95% conf. level) 

4 6 0.01735 

 

Figure 32. Assessment results for Nature of source risk 

 

6.4. Changes to the supply chain 

 

As a last part in the survey, the respondents were asked about the changes to their company’s 

SC. Firstly, the respondents were asked to assess if they tought that changes to the SC would 

be necessary due to COVID-19. They were also asked if their company had already started 

making some changes or if they had already made them. 81% of respondents tought it would 

be necessary to make some changes to the SC. Only two respondents from medium sized 

companies representing manufacturing and one respondent from medium sized wholesale 

company tought changes are not necessary. The figure 33 showcases the distribution of 

responses.  

 

Figure 33. The need for change in SCs according to the respondents 
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Following up the the need for changing the SC, the respondents were asked if they are planning 

to make the necessary changes or if they already had made the changes. Only 50% of 

respondents had already started to plan or executed these changes. For example, the three small 

sized companies who all identified the need for changing the SC answered that they either had 

not started making any changes or that they were not sure if they are already planning to make 

the changes. On the contrary, all large companies had started the process of making the changes 

or had already made them to the SC.  Below in the figure 34 is the answers showcased by the 

industries and company sizes.  

 

Figure 34. Planned or already executed changes to the SC 

 

Lastly respondents were also asked what changes to the SC they would consider beneficial or 

necessary. The respondents were given a list of premade answers as well as the opportunity to 

write out their own change. Responses are comprised in figure 35 by industries and company 

sizes.  
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Figure 35. Necessary or beneficial changes to the SC due to COVID-19 

 

Each respondent named atleast one change they would do, and 81 % of respondents named 

three or more changes. It can be observed that there is not a consensus between the respondents 

on which would be the most important change to the SC, but certain changes were mentioned 
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often such as developing relationships with current suppliers, setting up backup suppliers and 

increasing reserve stock. 

7. CONCLUSIONS 

 

In this last part of the study, the theoretical implications are presented by answering the research 

questions. The answers to the research questions are conducted from the research and reflected 

using the theory that was presented prior. Once the theoretical implications are presented, the 

results are critically evaluated by inspecting the reliability and validity of the study. 

Furthermore, the practical applications are presented, and future research opportunities are 

suggested.  

 

7.1. Theoretical implications 

 

In this part, the theoretical implications are presented, and they are derived from the answers 

to the research questions. To highlight the main takeways as well as properly underlay the 

answers to the main research question, the secondary research questions are answered first. The 

secondary research questions considering the RA were comprised as follows: 

 

“How were companies’ supply chains assessed before the COVID-19 outbreak in terms of 

risk?” 

 

“How were companies’ supply chains assessed after the COVID-19 outbreak?” 

 

The RA theory was based on recognized way to measure a risk in a certain event through the 

impact and likelihood of actualization (Manuj & Mentzer 2008). The risks were divided into 

external and internal risks and assessed using likert scale from 1 to 5. After the likelihood and 

the impact values were collected, they were multiplied by each other. As a result, the risks were 

given risk scores from 1-25, following by the stastical testing and visual analysis. The results 

of the assessment are comprised below in the table 10, which showcases that 17 individual 

risks were statistically valid and four individual risks were not, according to the chosen 95 % 

confidence level.  
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Table 10. RA results before and after the COVID-19 outbreak 

Risk Median 

before 

COVID-19 

Median 

After 

COVID-19 

+/- 

Difference 

P-value 

(95% conf. 

level) 

Statistically 

valid 

Unavailability 

of raw material 

6 12 +6 0.002988 valid 

Commodity 

price risk 

6 12 +6 0.002059 valid 

Acquisition 

risk 

1.5 4 +2.5 0.01776 valid 

Environmental 

risk 

4 16 +12 0.002123 valid 

Supplier failure 

risk 

5 16 +11 0.001291 valid 

Competitor 

risk 

4 7.5 +3.5 0.007526 valid 

Transportation 

risk 

4 9 +5 0.002192 valid 

Regulatory risk 4 4 - 0.02771 valid 

Legal risk 4 4 - 0.1797 NOT VALID 

Supply quality 

risk 

4 6 +2 0.007213 valid 

Yield 

uncertainty 

risk 

4 8.5 +4.5 0.01172 valid 

Unreliable 

supplier risk 

4 11 +7 0.0001464 valid 

Dependency 

risk 

5 9 +4 0.01141 valid 

Innovation risk 4 4 - 0.03843 valid 

Technology 

risk 

4 4 - 0.1025 NOT VALID 

Bankcruptcy 

risk 

4 7 +3 0.06251 NOT VALID 

Trust risk 4 6 +2 0.02601 valid 

Sustainability 

risk 

4 5 +1 0.0656 NOT VALID 

Delivery 

performance 

risk 

6 12 +6 0.002082 valid 

Capacity 

constraint risk 

6 12 +6 0.001449 valid 

Nature of 

source risk 

4 6 +2 0.01735 valid 

 

Before the COVID-19 pandemic the SC risks were assessed low, as the risk scores had median 

values between 1.5 to 6. After the COVID-19 pandemic, 15 statistically valid risks had 
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increased median values and only two risks had the same median value. The results also 

showcase that not a single risk received a decreased median value after the pandemic. The 

increase of assessed risks is logical. The impact that COVID-19 has had in the world, such as 

the recession in Europe in 2020, it is logical that the whole business environment seems more 

unstable as before (European Comission 2020). The unstability of the pandemic causes the 

risks to be highly rated. The moderately low the risk levels before the pandemic are also 

supported by the fact that the world had its longest economic expansion on record between 

June 2009 and early 2020 (Center on Budget and Policy Priorities 2021) 

 

The secondary research question addressed the changes that the companies have made or 

should make to their SCs to mitigate the risks: 

 

“What adjustments have Finnish companies made or are going to make to their supply chains 

to mitigate the risks?” 

 

The respondents did choose variety of options to mitigate the risks in the SC and to improve it 

from the situation that COVID-19 created. Developing relationships with the current suppliers 

were seen as the most popular option, which supports the theory related to building proactive 

and reactive strategy towards SC resilience (Hohenstein et al. 2015). Backup suppliers were 

also often chosen by the respondents, which meant that other suppliers are acquired to be used 

if the main supplier is unable to provide the goods. Acquiring backup suppliers is aligned with 

the disruption recovery strategy theory provided by Kleindorfer & Saad (2005) and by Chopra 

& Sodhi (2004) as they suggested using backup systems and contingency plans in the SCs. 

Backup suppliers were also a part in creating flexibility in reactive strategy for SC resilience 

(Hohenstein et al. 2015). It can be concluded that the responses from the survey support the 

main research used in building the SC resilience as well as the disruption recovery strategies, 

though there were also various other changes which respondents also saw beneficial to their 

company’s SCRM. 

 

These secondary research questions provided relevant insight that is used to answer the main 

research question, which was the following: 
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“How has COVID-19 impacted Finnish companies’ supply chain risk assessment?” 

 

Although COVID-19 had some positive impacts in the respondent companies, which were the 

increased demand in products and/or services as well as the increased sales processes the 

research indicates that the Finnish companies have also faced several negative impacts during 

the pandemic. Regardless of the industries or comapny sizes, main negative impacts according 

to the respondents were the delayed shipments and prolonged production/sales processes, that 

directly influence the company’s performance of working capital through the cash conversion 

cycle, which in turn influenced the profitability of the company. The pandemic had created an 

uncertain business environment for the Finnish companies as the SC risks were increased in 

criticality during the pandemic. The most critical risks based on the median value were 

Environmental and Supplier failure risks. The respondents expressed the need for changing the 

SC to better mitigate the risks. Respondents were asked about the solutions for mitigating the 

increased risks and the most popular answers focused on increasing supplier amount by 

acquiring active and passive suppliers and improving the relationships with the current 

suppliers.  

 

7.2. Evaluating the results 

 

The evaluation of the results is an essential part of any research. It is important to critically 

evaluate if the research does have applicable uses. The evaluation is traditionally done by 

inspecting the reliability and validity of the research. 

 

7.2.1. Validity 

 

To understand the validity and reliability concerns of this study, these concepts must be first 

explained. Validity is an important aspect of any qualitative or quantitative research since the 

conclusions of the study are gathered from the research and its findings. “Validity is concerned 

with whether the measuring instrument measures the behavior or quality that it is intended to 

measure and is a measure of how well the measuring instrument performs its function” 

(Anastasi & Urbina 1997). To elaborate, in this study validity concerns might be related to the 
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research’s concept, construction and its ability to demonstrate accurately the change in risk 

assessements in companies before and after COVID-19 impacts.  

A drawback related to validity in this study is that the RA survey was designed to be conducted 

only once, and the respondents were asked to assess the situations before and after the pandemic 

simultaneously, which might cause a bias called rosy retrospection. In the bias people tend to 

remember and evaluate past events more positively than they did at the time of the event. 

(Michell & Thompson 1994) This bias means that the respondents could have assessed the pre-

pandemic situation more positively than it realistically was, which meant that the difference in 

pre-, and post-pandemic risk scores was more notable in this study than it would have been if 

the pre-pandemic RA had been conducted before the pandemic in the winter of 2019. Ideal 

situation would have included a group of participants who would have done systematic RA 

regularly themselves before and during the pandemic.  

 

7.2.2. Reliability 

 

Reliability is another concern that must be taken into consideration when evaluating the results 

of this research. What is meant by reliability could be described as: “Reliability is an indicator 

of the stability of the measured values obtained in repeated measurements under the same 

circumstances using the same measuring instrument. Reliability is not only a feature of the 

measuring instrument, but it is also a feature of the results of the measuring instrument.” 

(Sürücü & Maslakçi 2020) In other words, reliability is to ensure that the research is repeatable 

with the same circumstances, producing similar results. As the risks in the research tend to vary 

in criticality and likelihood based on the contemporary environment, the degree of stability 

could be portrayed as low, which hinders the overall reliability of the study as the results of the 

study is not easily repeatable (Charles 1995). To maintain an acceptable level of reliability in 

the study, the RA fundamentals such as the the assessment matrix and the structure was the 

same for each respondent, as well as when comparing the results of companies SC risk 

assessment. The questions in the survey related to the assessment were composed and reviewed 

the same way. The reliability of the results could have been increased also by obtaining more 

participants for the study. Though the survey was distributed by a large email list, it did not 

receive many participants. This could be due to the limitations of the study, which excluded 

many of newer companies and respondents in charge of their company’s SCM. 
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7.3. Practical applications 

 

Due to the unpredictability and rarity of sudden and major disruptions, the practical 

applications focus on company’s SC preparedness and resilience. As the survey indicated, the 

criticality of SC risks was distinctly increased by the pandemic. Therefore, applying the SCRM 

into the SCM to recognize the greatest risks in the SC structure is suggested. The literature 

review included comparison of four different SCRM models, which all had similar steps. 

Firstly, companies should identify the different risks in their SC. The study included lists of 

external and internal risks which can be utilized when recognizing the risks (Sarker 2019). 

After identification, the risks should be assessed, for example using the RA matrix utilized in 

this study. Thirdly the most critical risks should be mitigated as best as possible, whilst also 

inspecting the less critical risks. Lastly, the monitoring and re-assessing should be done 

regularly. (Vilko 2012) 

 

For faster detection of a disruption companies should apply open communication across the 

whole SC, include total quality management in their production process and regularly conduct 

the RA process. (DuHadway et al. 2019) to detect the disruption as soon as possible. Once the 

disruption has been detected the company should already have made proactive and reactive 

strategies which in turn increase the resilience of a company should be built by utilizing 

proactive and reactive strategy. By following the building blocks of those strategies provided 

by Hohenstein et al. (2015), the companies should be able to face the disruptive events as best 

as possible. 

 

7.4. Further research opportunities 

 

Lastly, further research opportunities are suggested. As the COVID-19 situation is slowly 

getting better by people getting vaccinated from the virus, companies are likely to bounce back 

from the abnormal situation, and the SCs are once again optimized for the contemporary 

business environment. The research opportunities lie in the RA of supply chains. If the RA 

survey would be conducted once more, when the situation is more stable, the companies might 

already rate the SC risks differently. It would be beneficial to see if there are certain risks that 

have stayed critical even after the COVID-19 pandemic and if some risks have become 
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negligible. Other suggestion is to have geographical diversity when conducting this kind of 

studies, thus the research could be repeated in another country or continent. 

 

Other suggestion for future research considers risk management capacity. As the survey 

indicated, increasing SC risk capacity is something companies see currently beneficial in their 

SCM. It would be relevant to investigate if companies are willing use resources towards risk 

management once the surrounding environment becomes stable again and if companies are 

investing in creating contingency plans in case of similar situation.  
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APPENDICES 

APPENDIX 1. ONLINE SURVEY 

WHAT INDUSTRY DOES YOUR COMPANY REPRESENT? 

o Agriculture, forestry and fishing  (1)  

o Mining and quarrying  (2)  

o Manufacturing  (3)  

o Electricity, gas, steam, and air conditioning supply  (4)  

o Water supply; sewerage, waste management and remediation activities  (5)  

o Construction  (6)  

o Wholesale and retail trade; repair of motor vehicles and motorcycles  (7)  

o Transportation and storage  (8)  

o Accommodation and food service activities  (9)  

o Information and communication  (10)  

o Financial and insurance activities  (11)  

o Real estate activities  (12)  

o Professional, scientific and technical activities  (13)  

o Administrative and support service activities  (14)  

o Public administration and defence; compulsory social security  (15)  

o Education  (16)  

o Human health and social work activities  (17)  

o Arts, entertainment and recreation  (18)  
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o Other service activities  (19)  

o Activities of households as employers; undifferentiated goods- and services-

producing activities of households for own use  (20)  

o Activities of extraterritorial organisations and bodies  (21)  

o Industry unknown  (22)  

 

 

 

What size would you categorize your company? 

o Small - Less than 50 employees, annual turnover less than 10 million €, annual 

balance sheet total less than 10 million €  (1)  

o Medium - 50-250 employees, annual turnover max. 50 million €, annual balance sheet 

total less max. 43 million €  (2)  

o Large - 250+ employees, annual turnover over 50 million €, annual balance sheet total 

over 43 million €  (3)  

 

 

 

Does your company operate in other countries besides Finland? 

o Yes  (1)  

o No  (2)  

o Not sure  (3)  
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Does your company have suppliers in Finland? 

o Yes  (1)  

o No  (2)  

o Not sure  (3)  

 

 

 

Does your company have suppliers in other countries besides Finland? 

o Yes  (1)  

o No  (2)  

o Not sure  (3)  

 

End of Block: Part 1: Background questions 
 

Start of Block: COVID-19 consequences 

 

Has your company been impacted by COVID-19 positively? 

o Considerably  (1)  

o Slightly  (2)  

o Not at all  (3)  

o Not sure  (4)  
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What positive impacts COVID-19 has had in your company? 

 

 

▢ Overall increased demand  (1)  

▢ Faster shipments from suppliers  (2)  

▢ Production/sales processes are quicker  (3)  

▢ Payments from customers are quicker  (4)  

▢ No positive impacts  (5)  

▢ Other positive impacts:  (6) 

________________________________________________ 

 

 

 

Has your company been impacted by COVID-19 negatively? 

o Considerably  (1)  

o Slightly  (2)  

o Not at all  (3)  

o Not sure  (4)  
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What negative impacts COVID-19 has had in your company? 

▢ Overall decreased demand  (1)  

▢ Delayed shipments from suppliers  (2)  

▢ Production/sales processes are prolonged  (3)  

▢ Payments from customers are delayed  (4)  

▢ No negative impacts  (5)  

▢ Other negative impacts:  (6) 

________________________________________________ 

 

End of Block: COVID-19 consequences 
 

Start of Block: Part 2: External risks 

 

Next, the external risk sources are assessed. There are 9 different external risk sources, which 

I ask you to evaluate from your company's point of view, based on their probability and 

impact before and after the COVID-19 outbreak. 

 

End of Block: Part 2: External risks 
 

Start of Block: 1. Unavailability of raw material 

 

1/9 Unavailability of raw material = The unavailability of raw material risk actualizes when 

new export restrictions for the supplied material are put to place. Export restrictions include 

export quotas, taxes and licensing requirements. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 
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Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the unavailability of raw material? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the unavailability of raw material would 

have? 

 Impact 
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No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 1. Unavailability of raw material 
 

Start of Block: 2. Commodity price risk 

 

 

2/9 Commodity price risk = Commodity price risk actualizes when the buyer company's 

material, energy, packaging, shipping, and component purchases become more expensive due 

to the volatility of the global market price. For example, the price volatility of crude oil. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 
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Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the commodity price risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the commodity price risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  
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End of Block: 2. Commodity price risk 
 

Start of Block: 3. Acquisition risk 

 

 

3/9 Acquisition risk = Raw material acquisition risk requires that the company uses a closed-

loop supply chains where (at least some of) the components of old products are recycled to 

produce new ones. The risk actualizes when customers are heavily influencing the quality and 

quantity of the recycled components, making the production of new products more 

unpredictable and complex. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the acquisition risk? 

 Probability 
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Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the acquisition risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 3. Acquisition risk 
 

Start of Block: 4. Environmental or disruption risk 

 

 

4/9 Environmental or disruption risks = Environmental risks consider situations that can 

make number of suppliers in certain area unavailable, such as The Japanese tsunami in 2011 
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and the volcano eruption in Iceland in 2010. Disruption risks actualize when only an 

individual supplier is originally impacted by an interference, but the impact spreads to 

number of other suppliers due to the interdependence of the suppliers. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the environmental or disruption 

risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the environmental or disruption risk 

would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 4. Environmental or disruption risk 
 

Start of Block: 5. Supplier failures 

 

 

5/9 Supplier failure = Supplier failures include any types of outside risks that influence the 

supplier, which in turn could lead to failures in suppliers’ delivery, costs, quality, flexibility 

or overall confidence and reliability. 
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Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the risk of supplier failure? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  
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Before and after COVID-19 outbreak, what impact the risk of supplier failure would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 5. Supplier failures 
 

Start of Block: 6. Competitors 

 

 

6/9 Competitors = The risk of competitors is realized when the active measures of 

competitors have a negative impact on the buyer company's supply chain. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 
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Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the risk of competitors? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the risk of competitors would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 6. Competitors 
 

Start of Block: 7. Transportation or logistics risks 

 

 

7/9 Transportation or logistics risks = Transportation or logistics risks include risks that 

could happen during the movement of goods from the supplier to the buyer. These risks 

include theft, pilferage, any accidents or delays, and damage during the transportation. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 
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Before and after COVID-19 outbreak, how probable was the transportation or logistics risks? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the the transportation or logistics risks 

would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 7. Transportation or logistics risks 
 

Start of Block: 8. Regulatory risk 
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8/9 Regulatory risk = Regulatory risks are described as set rules that affect the company’s 

business and its ability to trade and/or move the material as before. These regulatory risks are 

usually set by a country or a union. 

 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the regulatory risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the regulatory risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 8. Regulatory risk 
 

Start of Block: 9. Legal risk 

 

 

9/9 Legal risk =  The legal risks actualize when the supplier violates any rights, (such as 

human rights), dismisses legal obligations of disclosure and/or has intellectual property issues 

(such as compliance of patents). 
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Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the legal risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 



106 

 

 

Before and after COVID-19 outbreak, what impact the legal risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 9. Legal risk 
 

Start of Block: Part 3: Internal risks 

 

Next, the internal risk sources are assessed. There are 12 different internal risk sources, which 

I ask you to evaluate from your company's point of view based on their probability and 

impact before and after the COVID-19 outbreak. 

 

End of Block: Part 3: Internal risks 
 

Start of Block: 1. Supply quality risk 

 

1/12 Supply quality risk = The supply quality risk is related to the supplier’s inability to 

identify, assess, and manage risks associated with quality. Depending on the time of 

discovery, the quality issues could either cause delays in the buyer's production process, or if 

the product ends up at the end-user, cause poor user experiences or even safety threats. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 
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Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the supply quality risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the supply quality risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 1. Supply quality risk 
 

Start of Block: 2. Yield uncertainty 

 

2/12 Yield uncertainty =  Yield uncertainty refers to the output of the supplier being 

unreliable. In this case the unreliability refers to the quantity of the supply. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 
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Before and after COVID-19 outbreak, how probable was the yield uncertainty risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the yield uncertainty risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 2. Yield uncertainty 
 

Start of Block: 3. Unreliable supplier 
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3/12 Unreliable supplier = Unreliable supplier risk refers to the uncertainty of receiving the 

orders on time from the supplier. If the supply is not received during a certain time frame, the 

most optimal selling season might surpass, making the end-products less profitable. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the unreliable supplier risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  
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Before and after COVID-19 outbreak, what impact the unreliable supplier risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 3. Unreliable supplier 
 

Start of Block: 4. High dependence on suppliers 

 

4/12 High dependence on supplier =  High dependence on suppliers poses a risk when, for 

example, a buyer company has to make long-term strategic investments in a selected supplier. 

If that supplier disrupts production, the buyer company has a limited number of new suppliers 

to turn to. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 
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Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the high dependence on suppliers? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the high dependence on suppliers would 

have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 4. High dependence on suppliers 
 

Start of Block: 5. Innovation capability 

 

5/12 Innovation capability = The risk of innovation capability considers the supplier’s lack 

of innovation in product or process development, which limits the buyer company’s ability to 

grow and compete. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 
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Before and after COVID-19 outbreak, how probable was the innovation capability risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the innovation capability risk would 

have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 5. Innovation capability 
 

Start of Block: 6. Technology risk 
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6/12 Technology risk =  Technology risk is actualized when the suppliers’ inability to use 

technological innovations to their advantage causes them to operate less optimally. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the technology risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  
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Before and after COVID-19 outbreak, what impact the technology risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 6. Technology risk 
 

Start of Block: 7. Bankruptcy risk 

 

7/12 Bankruptcy risk = Supplier’s bankruptcy risk is caused by the supplier’s financial 

volatility. If supplier’s bankruptcy risk actualizes, it causes financial losses and extra costs to 

the buyer company due to the supply chain disruption, delayed or completely stopped 

shipments of finished goods, difficulties in finding alternative supplier and forming sourcing 

contracts, emergency procurements and loss of reputation. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 
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No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the bankruptcy risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the bankruptcy risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 7. Bankruptcy risk 
 

Start of Block: 8. Trust 

 

8/12 Trust = The risk of distrust actualizes when the supplier is inactive in cooperation and 

collaboration efforts. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 
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Before and after COVID-19 outbreak, how probable was the risk of trust? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the risk of trust would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 8. Trust 
 

Start of Block: 9. Sustainability 
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9/12 Sustainability = Risks in sustainability are actualized when the suppliers have 

sustainability issues in their premises. These issues consider alarming waste levels, 

mishandling hazardous material and unethical labor standards. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the risk of sustainability? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  
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Before and after COVID-19 outbreak, what impact the risk of sustainability would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 9. Sustainability 
 

Start of Block: 10. Delivery performance ability 

 

10/12 Delivery performance ability = Delivery performance ability risk is related to 

suppliers’ incompetence to deliver reliably, for example if the supplier changes the required 

lead times. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 
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No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the risk of delivery performance 

ability? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the risk of delivery performance ability 

would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 10. Delivery performance ability 
 

Start of Block: 11. Supplier capacity constraints 

 

11/12 Supplier capacity constraints = Supplier capacity constraints create a risk when the 

supplier is not capable to meet the demand of the buyer. The supplier may lack equipment, 

employees, or the ability to manage extra demand. Thus, sudden changes in demand usually 

lead to capacity constrain risk to actualize. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 
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Before and after COVID-19 outbreak, how probable was the risk of supplier capacity 

constraints? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the risk of supplier capacity constraints 

would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 11. Supplier capacity constraints 
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Start of Block: 12. Nature of source 

 

12/12 Nature of source = The nature of source risk actualizes when there is only one 

supplier able to provide the needed goods due to the complexity, uncertainty or scarcity of the 

goods. The only supplier can take advantage of the situation by controlling the partnership. 

 

Probabilities:  

Very unlikely - Very rare event 

Improbable - There is indirect evidence of event 

Moderate - There is direct evidence of event 

Probable - There is strong direct evidence of event 

Very probable - Event occurs frequently 

 

 

Impacts: 

No impact - Insignificant in terms of the company 

Minor impact - Single small losses 

Medium impact - Causes short-term difficulties 

Serious impact - Causes long-term difficulties 

Catastrophic impact - Discontinue business 

 

 

 

Before and after COVID-19 outbreak, how probable was the nature of source risk? 

 Probability 

 
Very 

unlikely (1) 

Improbable 

(2) 
Moderate (3) Probable (4) 

Very 

probable (5) 
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Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

 

 

Before and after COVID-19 outbreak, what impact the nature of source risk would have? 

 Impact 

 
No impact 

(1) 

Minor 

Impact (2) 

Medium 

Impact (3) 

Serious 

Impact (4) 

Catastrophic 

impact (5) 

Before 

COVID-19 

(1)  

o  o  o  o  o  

After 

COVID-19 

(2)  

o  o  o  o  o  

 

 

End of Block: 12. Nature of source 
 

Start of Block: Part 4: Supply chain changes 

 

This fourth and final part includes questions about the changes your company has made or is 

going to make to the supply chain due to COVID-19.  

 

End of Block: Part 4: Supply chain changes 
 

Start of Block: Questions 



127 

 

 

 

Do you see it is necessary to make changes to the supply chain due to COVID-19? 

o Yes  (1)  

o Not sure  (2)  

o No  (3)  

 

 

 

Have you made/or are you planning to make changes to the supply chain due to COVID-19? 

o Yes  (1)  

o Not sure  (2)  

o No  (3)  
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What changes to the supply chain do you see would be necessary/beneficial to your 

company? 

▢ Acquire additional, active suppliers  (1)  

▢ Develop relationships with current suppliers  (2)  

▢ Change the current suppliers  (3)  

▢ Setup backup suppliers (used only if necessary)  (4)  

▢ Reshore suppliers closer to Finland  (5)  

▢ Increase reserve stock  (6)  

▢ Produce sourced goods yourself  (7)  

▢ Redesigning the whole supply chain  (8)  

▢ Increase supply chain risk management capacity  (9)  

▢ Other changes:  (10) 

________________________________________________ 

 

End of Block: Questions 
 

 

 


