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This Study discusses supply chain risk management, supply disruptions and the 

tools used to manage and mitigate disruption risks in the supply chain. The 

theoretical section of the thesis covers characteristics of food supply chains, and 

introduces framework for supply chain risk management and how disruptions may 

influence on supply chains and the whole business. The theoretical section also 

introduces business impact analysis (BIA), a tool that can be utilised to evaluate the 

impact of disruption. The empirical part was a case study that was executed for a 

Finnish corporation, operating in food industry. The objective was to evaluate case 

company’s dependency on its key suppliers and measure the impact, in case of 

supply disruption, by using BIA. After that, the most potential and severe disruption 

risks were identified.  

For this thesis, the author created a new six-step-by-step approach for conducting 

BIA. The research found, that in the case company, supplier dependency is very 

production plant based, and the impacts vary between production plants and 

product categories. Several disruption risks were identified, of which destructive fire 

was seen as the most severe risk. 

  



 

 

TIIVISTELMÄ  

Tekijä:   Kari Ranta 

Tutkielman nimi:  Business impact analysis of supply disruptions in Finnish 
food industry - Case study 

Tiedekunta:                   School of Business and Management  

Maisteriohjelma:       Supply management  

Vuosi:                         2019 

Pro gradu -tutkielma:   Lappeenrannan-Lahden teknillinen yliopisto 69 sivua, 14 

kuviota, 9 taulukkoa 

Tarkastajat:                  Professori Jukka Hallikas  

  KTT Sirpa Multaharju 

Avainsanat                 Toimitusketjun riskien johtaminen, Business Impact 

Analysis, Risankin identifiointi, Toimituskatkos 

Tutkimus perehtyy toimitusketjun riskien johtamiseen, toimituskatkoksiin, sekä 

työkaluihin, joilla näitä toimituskatkoksia ja niiden vaikutusta voidaan hallita ja 

lieventää toimitusketjussa Tutkimuksen teoriaosuudessa käsitellään 

ruokateollisuuden toimitusketjujen erikoispiirteitä, sekä esitellään toimitusketjun 

riskien johtamiseen käytettävää viitekehystä. Tarkastelun kohteena on myös 

toimituskatkosten vaikutus toimitusketjun ja koko yrityksen toimintaan. Lisäksi 

tutkimuksen päätyökalun Business Impact analyysin (BIA) käyttöä ja toimintatapaa 

taustoitetaan teoriaosuudessa. Teoriaosuus käy läpi BIA:n rakennetta, ja kuinka sitä 

hyödyntämällä voidaan arvioida toimituskatkoksen vaikutus. Empiirinen osuus 

koostuu tapaustutkimuksesta, joka toteutettiin suomalaisen elintarvikealan yrityksen 

toimeksiantona. Tutkimuksen tavoitteena oli arvioida toimeksiantoyrityksen 

riippuvuutta avaintoimittajiinsa, sekä toteuttaa BIA, jossa arvioidaan 

avaintoimittajista johtuvan toimituskatkoksen vaikutusta yrityksen toimintaan. 

Lopuksi potentiaalisimmat ja vakavimmat riskit ja uhat toimituskatkoksille on 

identifioitu.  

Tätä pro gradua varten kirjoittaja on luonut uuden kuusivaiheisen mallin BIA:n 

toteuttamiseen. Tutkimuksen perusteella toimeksiantoyrityksen riippuvuus 

toimittajistaan vaihtelee suuresti eri tuotantolaitosten ja tuotekategorioiden välillä. 

Tutkimus identifioi useita riskejä ja uhkia toimituskatkoksille, joista tulipalon 

katsottiin olevan kaikista uhkaavin. 
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1.0. Introduction 
 

In our ever-changing world, it has become harder and harder to forecast the future. 

Globalization has created networks where everything is connected to everything 

else. A natural disaster in Australia may influence a company’s performance in 

Finland, or vice versa. As different disruptions are harder to prevent, companies 

should prepare for the worst. Besides human suffering, different catastrophes have 

their influence on business. Various real-life cases have proven the impact a 

disruption may have on supply chains and this way to whole business. Most famous 

cases are related to the IT industry. For example, Taiwan earthquake in 1999 led 

Apple to lose a great amount of customer orders since their supplier was unable to 

deliver. Another often referenced case is Ericsson, who lost 400 million us dollar in 

sales, when their supplier’s factory was shut down after a fire. In addition, terrorist 

attacks like September 11. 2001 have had their impact on supply flows. Other 

remarkable influential events in last two decades are US west-port strike in 2002, 

hurricane Katrina in 2005, and tsunami in Japan 2011.  

The purpose of this study is to identify and evaluate the possible disruption risks the 

case company has in the supply chain originating from suppliers and what is the 

impact on business. The objective is to reveal ominous supply risks that may cause 

significant financial damage to whole business. The empirical part of the research 

has been carried out through questionnaires and interviews from representatives in 

case company’s production and procurement departments. The first part of the 

research introduces the background of the study, research questions, research 

methodology, used key definitions and conceptual framework.  

 

1.1. Background 

 

Nowadays, Sourcing departments experience pressure from several dimensions. 

Sourcing operations should be more cost efficient and simultaneously they should 

take in notice sustainability on its all, social, environmental and economical, aspects. 

At the same time supply risks must be managed and taken into notice. Also, 
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especially in the recent years, responsibility and sustainability of the sourcing has 

become more and more substantial element of the supply management. As modern 

supply chains have become complex networks, has their vulnerability increased 

simultaneously. Tuning lean supply chain to its peak performance can also lead to 

make it more fragile (Kleindorfer and Saad 2005). Globalization, improved 

technology, increasing competition, and focusing on core business have led 

companies to widen their supplier portfolio. Outsourcing has been seen as a 

potential source to achieve competitive advantage and value (Leavy 2004). Global 

supply chains require ever more well-coordinated flows of goods, services, 

information and money transferred all around the globe (Mentzer et. al. 2001), 

especially in food industry, which operates with spoiling raw materials and fast 

production cycles, efficient supply chain management cannot be underlined too 

much. Probability of different threats such as disruptions has increased, as distance 

and number of stakeholders have increased in the supply network. Risk of disruption 

can hide in every link in the network. As supply chains become more complex, 

supply risk identification becomes more important. Companies tend to identify risks 

related to their own functions. In their research, Harland et. al. (2003), discovered 

that less than 50% of the risks, that could have effect on focal company, are visible. 

Disruptions have basically three main characteristics: 1. they have significant impact 

on business process flow and are stagnating at least on some level. 2. They are 

sudden and therefore hard to prevent. 3. The probability of a disruption risk to occur 

is usually relatively little. A failure in the supply chain is a noteworthy threat, as it 

may cause disruptions for all companies in the supply chain, upstream and 

downstream (Yang & Yang 2010). Although the chance of occurrence is little, a 

company that has not taken possible disruption risks in notice, may find itself in deep 

trouble if there is a case of realized disruption risk. In recent years companies have 

become more aware of the threat of disruptions. For example, insurance company 

Allianz has been ranking the most threatening risks for companies. For seven years 

in a row, a business interruption (BI) has been listed as the most severe threat for 

business (Allianz 2019). 

In case of disruption, good planning and preparation are key element to cope with 

the trial. Without awareness of disruptions and their sources in the supply chain it is 
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impossible to create essential improvements to prevent and handle disruptions 

(Svensson 2000). For this, business continuity management (BCM) is a helpful 

framework. BCM can be described as a tool that helps organization to navigate after 

disaster (Alves & Gomes de Almeida 2015). One key element of BCM is business 

impact analysis (BIA). BIA is a tool that is used to analyse the impact a disruption 

has on business. With BIA it is possible to create a better picture of an organization 

and its continuity capabilities. BIA has not been studied much in the academic 

literature, which makes it interesting tool to use in supply risk management.    

This research covers disruption risks originating from a supply chain. The study is a 

case study where the case company is a well-known Finnish corporation operating 

in food industry, more specifically in dairy sector. Global food industry is 

experiencing vast changes and is also being affected by new trends. In global 

perspective consumers are demanding products that are more transparent, plant-

based and healthy (Olayanju 2019). PricewaterhouseCoopers (PwC) (2019) has 

listed their vision of big changes facing food industry: first of them being globalization 

which has also affected on food supply chains, as more trade across borders has 

increased. Global food trade has confronted more regulations and that is one reason 

why companies have invested on integration of supply chains to improve safety. 

Food safety and quality have gotten into deeper investigation and with social media 

and increasing interest of media they are apt to create damaging scandals in short 

time. This is one reason, why the food industry has also experienced rising of the 

regulatory standards. Also, exponentially developing technology creates new 

opportunities for companies to meet with new challenges. Consumers are becoming 

more concerned of what they eat and have various diets (vegan, paleo, gluten free, 

etc.). With all this, at the same time world’s population growth increases the demand 

on food. In their report PwC mentions that in 15 years food consumption is estimated 

to increase 35 per cent. Food scarcity is seen as a real threat and is an extreme 

example of disruption risk.  

In Finland, food industry has not been able to avoid these trends either. For 

example, challenges of increasing competition and globalisation have been 

recognised for some time now (Brännback & Wiklund 2001). People today travel 

more than ever before. They experience new tastes and local companies in their 
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home countries want to bring those same flavours in their product range. Finnish 

companies produce more and more products with “exotic” ingredients, which require 

raw materials from overseas. This is one reason why supply chains in Finnish food 

industry have also lengthened. Also, in the milk sector the whole industry has faced 

vast changes, since Russian Federation set counter sanctions for European dairy 

products in 2014. This led all dairy based export from EU to Russia being cancelled. 

For example, Finnish dairy producer, Valio, lost one fifth of its revenue overnight, 

practically (Vainio 2018).  

As supply chains are more vulnerable than ever before it is important, especially for 

food industry where many products and raw materials are easily perishable, to 

measure what is the impact on business in case of disruption. It is also important to 

understand where these risks might appear from and what causes them, and 

therefore risk identification should not be let out. For such reasons, this study is 

conducted with the permission from the case company to execute a business impact 

analysis and investigate supplier-based disruptions and their impact on business 

processes in the case company.  

 

1.2. Conceptual Framework  

 

Figure 1 shows the theoretical framework for this thesis. It can be addressed, that 

key concepts, supply risk management (SRM) and business continuity management 

(BCM), both have common umbrella term, risk management. Although both 

concepts are usually studied under risk management, they are usually studied 

separately from each other. In this thesis they have been linked and studied 

together. When observing supply chain risks in SRM, disruptions can be seen as 

one risk category among other categories. For BCM disruptions are key element, 

since they may have stagnating impact on business operations. Therefore, in this 

framework, disruptions are represented as the key link between SRM and BCM. As 

disruptions may have vast impact on business, disruptions are also a driving force 

to conduct BIA, which is a traditional BCM tool and the main tool used in this thesis.  
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Figure 1. Conceptual framework 

Over all, the thesis will work as a risk management project that studies supply 

disruptions and impacts caused by them. BIA has been used for evaluating the 

impact on business processes and contribution margin. In this case the focus is 

more on supplier disruptions than other business processes, which are also studied 

in BIA. Since non-supply chain related disruptions (such as disruptions in production 

plants and production lines) are left out in this study, it is considerable to include 

supply risk management into the theoretical framework.  

 

1.3. Research questions, research objectives and limitations  

 

From the previous chapters it can be seen, that an organization should always keep 

supply disruptions on mind, since, when occurring, they could have significant effect 

on business for a long time. Also, the risk of disruptions seems to be increasing in 

global business world compared last century for example. As supply networks 
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expand companies have more suppliers in their portfolio. Some of these companies 

are easy to replace, but some might become crucial for company’s business 

continuity. Therefore, the aim of this study is to review this topic through existing 

theoretical frameworks, and then proceed a case study to evaluate upstream 

dependencies in supply chain. The main research question is formulated as follows: 

How dependent the case company is on its key suppliers? 

Based on this research question can be formed two sub questions, for which the 

research will also try to answer. The main research question is very SRM oriented. 

The aim is to answer this question by solving, how many key suppliers lack of 

backup supplier and can the company keep up its production in case of disruption. 

As this study takes advantage of both, supply risk management and business 

continuity management, the first sub question is more BCM oriented. Second sub 

question in turn is closely related to supply risk management.  

What are the impacts of realized supplier disruption? 

and 

What kind of disruption risks can be identified? 

Both sub questions should have their advantage to help to answer the main 

research question. Impact of supply disruptions should help to determine 

dependency of key supplier. Supplier risk identification helps to understand where 

these studied disruptions originate from. This thesis will be conducted for sourcing 

and risk management departments in the case company. Hence the research 

should try to answer for both departments’ needs.  

The objective of this work is to create a BIA and evaluate supplier dependencies in 

practice. The research also tries to identify different disruption risks related to the 

key suppliers. With this research the case company should gain up-to-date data of 

their current supplier dependency situation and by exploiting this information the 

case company can create better tools and strategies to mitigate and manage these 

threats.  

Supply risk management operates with various risks, but in this research only those 

risks that may have stagnating impact for the production are being reviewed. This 
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research is also limited to cover disruption risks from the perspective of one single 

company. Focus is only on disruption risks originating from direct suppliers. This is 

due the reason, that the impact of the risks originating from direct suppliers and their 

products are easier to allocate to different product categories whereas impact from 

indirect suppliers tend to effect each product category the same amount.  

Although the research is a case study of an organisation operating in food industry, 

the theoretical part handles different subjects and concepts on general level. First 

reason for this is, that there are few academic studies considering supply chain 

management or BIA in food industry. This research has limited the opportunities for 

generalization of the findings, as it was conducted as a case study (Stuart et al., 

2002). All in all, the research is very company and time bounded as the case 

company, its supply chains and concepts used in this research are ever changing 

and evolving. For example, what is considered as a key supplier in this study, might 

be different in the future.     

 

1.4. Definitions 

 

Risk  
 
The concept of risk has evolved over time, and therefore defining the risk is essential 

for this research. Between natural and social scientists there is not clear consensus 

of the meaning of risk. The concept of risk originates from the context of gambling 

in the seventeenth century. In the nineteenth century also study of economics 

became interested of the risk. (Douglas 1990) Therefore risk has very mathematic 

background and in natural sciences it is about calculating probabilities.  

 

Social scientists on the other hand see risk as a wider concept. In social science 

risk is socially constructed and it depends of the individual, context and issue, how 

people experience risks (Royal society 1992, p.7). Hiles, in his book of business 

continuity management, (2007) describes risk as “A hazard or threat that has been 

assessed (weighted) as to the probability of it occurring to a specific asset” or: “The 

chance of something happening that will have an impact upon objectives. It is 
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measured in terms of consequence and likelihood.” These definitions are compatible 

with this thesis and its field of science.  

 

Supply chain management 

In the constantly changing world, also supply chains evolve and change. Therefore, 

also supply chain management and its methods and tools change rapidly (Aláez-

Aller et. al. 2010). Thomas and Griffin (1996) define supply chain management as 

“the management of material and information flows both in and between facilities, 

such as vendors, manufacturing and assembly plants and distribution centres (DC).” 

Kuei et. al. 2011 have very similar approach. According to them, the core purpose 

of supply chain management is to keep the end customer satisfied by establishing 

the connection between distribution channels and rest of the production. Supply 

chain management covers everything that should be managed in supply chains and 

is related between distributors and buyers, prices, contracts, logistics, risks, etc.  

 

Supply chain risk 

Supply chain risks (also referred as supply risk) cover risks those have effect on the 

flow of goods and services from distributors to buyers. These risks can be divided 

between external and internal supply chain risks (Christopher and Peck 2004). 

Hoffman et al. (2013) define supply risk as “the chance of an undesired event 

associated with the inbound supply of goods and/or services which have a 

detrimental effect on the purchasing firm and prevent it from meeting customers' 

demands within anticipated cost and time.”  

 

Supply chain vulnerability 
 
There are vast number of different factors, those are capable of creating vulnerability 

to companies and their supply chains. Vulnerability can be seen as a measure of 

supply chains’ sensibility to different disturbances. According to Peck (2005) supply 

chain vulnerability exists in situations where an organisation is exposed to serious 

disturbance arising from supply chain risks, whether they are internal or external. 

Basically, vulnerability and risk are close-knit concepts and should be addressed 
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together. Vulnerability reflects that how susceptible a supply chain is to disruption 

(Waters 2007; Jüttner & Maklan 2011). According to Wagner and Bode (2006), 

“supply chain vulnerability is a function of certain supply chain characteristics and 

that the loss a firm incurs is a result of its supply chain vulnerability to a given supply 

chain disruption”. Sheffi and Rice (2005) argue that supply chains with a great 

vulnerability, have bigger risk for disruptions and vice versa. Also the impact of a 

disruption is parallel with the vulnerability.  

 

Direct supplier vs. indirect supplier 

Procurement can be divided between direct procurement and indirect procurement. 

In direct procurement sourcing operatives purchase raw materials and goods for 

production and these raw materials end up to be part of the final product that 

customer buys from a shop for instance. These raw materials are more or less 

physical to the customer and bring direct value. Suppliers for these raw materials 

and goods are called direct suppliers. In indirect procurement, purchased goods or 

services do not end up to be part of the final product, but they are important to keep 

the daily business running. Maintenance, spare parts for machines or pallets are 

examples of these kind of commodities those are supplied by indirect suppliers.  

 

Supplier dependency 

Suppliers and buyers are both dependent on each other. They both need to achieve 

a competitive advantage in downstream markets and are therefore dependent on 

critical resources they can provide to each other (Ghosh & John, 1999, 2005; Lavie, 

2006). Dependency is related to power (Emerson 1962). In supplier dependency the 

power is not balanced, and the supplying party has significantly more power over 

the buying party (dependent) and with their actions can have momentous impact on 

the dependent’s business. The less there are alternative suppliers, the more 

dependent the buyer is on its current supplier. The operational competence of a 

supplier (aspects like quality, cost, delivery, flexibility, and new product 

development) has potential to increase buyer’s dependency on the supplier (Kim 

and Wemmerlöv 2015).  
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1.5. Research methods 

 

Researches may have four types of purposes, they can be exploratory, descriptive, 

explanatory or evaluative (Saunders et. al 2009, 164). This study can be seen as a 

combined study of explanatory and evaluative research, since the purpose is to 

explain causal relationship between a possible disruption and the case company 

and evaluate the size of an impact. Used research methods are mainly taken from 

the BIA literature, since the main goal of this study is to execute a BIA for the case 

company.  BIA is naturally a case study, as its goal is to analyse impacts on certain 

business. The research is an embedded single case study (Yin 2018) as it studies 

disruption risks and their relation to just one organization (the case company).  

Case studies are most often qualitative studies. Qualitative research examines data 

that has aspects which are hard to quantify (Hirsjärvi et. al. 2009). With rich 

qualitative data and aspects of high descriptiveness, qualitative research can 

illustrate the social construction of reality (Eisenhardt and Graebner 2007). 

Research questions with interrogative words like “how” and “why” are illustrative to 

qualitative research (Yin 2018).  

Quantitative research studies relationships between variables. These variables 

have numeric values and in analysis there are used a range of statistical and 

graphical techniques.  Case study data may consist of qualitative or quantitative 

data or both (Eisenhardt 1989). Using both types of data may lead to better 

profundity. For justification for these “mixed-data” studies, Green et. al. (1989) have 

introduced five justifications for combining qualitative and quantitative methods.  

  



11 

 

 

Purpose Rationale Key theoretical sources 

TRIANGULATION seeks 

convergence, corroboration, 

correspondence of results 

from the different methods. 

To increase the validity of 

constructs and inquiry results 

by counteracting or 

maximizing the heterogeneity 

of irrelevant sources of 

variance attributable 

especially to inherent method 

bias but also to inquirer bias, 

bias of substantive theory, 

biases of inquiry context. 

Campbell & Fiske, 1959 

Cook, 1985 Denzin, 1978 

Shotland & Mark, 1987 

Webbetal., 1966 

COMPLEMENTARITY seeks 

elaboration, enhancement, 

illustration, clarification of the 

results from one method with 

the results from the other 

method. 

To increase the 

interpretability, 

meaningfulness, and validity 

of constructs and inquiry 

results by both capitalizing on 

inherent method strengths 

and counteracting inherent 

biases in methods and other 

sources. 

 

Greene, 1987 Greene & 

McClintock, 1985 Mark & 

Shotland, 1987 Rossman & 

Wilson, 1985 

DEVELOPMENT seeks to use 

the results from one method to 

help develop or inform the 

other method, where 

development is broadly 

construed to include sampling 

and implementation, as well as 

measurement decisions. 

To increase the validity of 

constructs and inquiry results 

by capitalizing on inherent 

method strengths. 

 

Madey, 1982 Sieber, 1973 

INITIATION seeks the 

discovery of paradox and 

contradiction, new 

perspectives of frameworks, 

the recasting of questions or 

results from one method with 

questions or results from the 

other method. 

To increase the breadth and 

depth of inquiry results and 

interpretations by analyzing 

them from the different 

perspectives of different 

methods and paradigms 

Kidder & Fine, 1987 Rossman 

& Wilson, 1985 

EXPANSION seeks to extend 

the breadth and range of 

inquiry by using different 

methods for different inquiry 

components. 

To increase the scope of 

inquiry by selecting the 

methods most appropriate for 

multiple inquiry components. 

 

Madey, 1982 Mark & 

Shotland, 1987 Sieber, 1973 

Table 1. Purposes for mixed-method evaluation designs (Green et. al. 1989) 
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 In this study primary data has been collected with questionnaires, which give both 

numeric and non-numeric data. After data from questionnaires has been analysed, 

additional interviews with procurement and production representatives has been 

held based on questionnaire results to fill possible obscurities.  

 

2.0 Supply chain risk management and disruptions 
 

2.1. Supply chains in Food Industry 

 

The significance of food industry is unquestionable. The food sector is one of the 

largest manufacturing industries in the global economy (Fritz & Schiefer 2009). As 

mentioned in chapter 1.1 food industry has faced and will face vast changes. But 

not only the food industry in general. Food supply chains have also faced 

remarkable changes. According to Roth et. al. (2008) there are three major trends 

affecting on food supply chains and their transparency: globalization, consolidation, 

and commoditization.  

Globalization has caused, that importing, and exporting occurs on almost every level 

of the supply chain. It is not unconventional that Norwegian salmon is fed with fodder 

imported abroad. After that the salmon is exported to Thailand to fillet, and from 

there it is shipped to Finland to be sold. In global supply chain huge product diversity 

and pressure for cost efficiency are driving multinational corporations (MNC) to 

purchase globally (Roth et. al. 2008). Figure 3. demonstrates well how import and 

export may take action on every level of the food supply chain. 
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Figure 2. Generic Model of Food Supply Chain (One Ingredient) (Roth et. al. 2008) 

 

Over last decades the power on food industry has concentrated on a few large 

businesses. This has led to consolidation across several food categories. 

Consolidation has occurred on every level of the food supply chain. Only a few large 

producers of basic foodstuff can control a huge amount of the production and 

processing of grain and corn products. Consolidation has made it even harder for 

potential competitors to enter into the markets. (Roth et. al. 2008)  

Commoditization is result from consolidation. Roth et. al. (2008) divide food products 

to value-added products and commodities. Value-added products have some 

specific character that adds value to it; certain ingredient, country-of-origin, organic, 

traceability etc. Consumers are usually willing to pay more for this certain character 

to achieve certain quality and therefore these raw materials have higher margins on 

all levels in the supply chain (Saltmarsh & Wakeman 2004). Commodity foods on 

the other hand are undifferentiated products usually manufactured and sold in large 

quantities. Raw-materials are aggregated from all around the world and they are 

highly standardized. In commoditization MNCs and other large companies that have 

traditionally operated with commodities, pursue their share of the pie in market of 

value-added products. (Roth et. al. 2008) As companies add value-added products 
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on the side of commodities, this adds more suppliers in the supply chain. Increased 

number of suppliers may also increase vulnerability of the supply chain. Due to the 

short usage time of raw materials in time-critical supply chains, like in dairy industry, 

supply chains in food industry are more vulnerable than in many other industries. 

In Finland, food industry has certain specific characters those have their influence 

on food supply chains. Food industry (which is the fourth biggest industry in Finland) 

is the biggest producer of consumer goods in Finland and 82% of used raw materials 

in production are domestic (ETL 2019). According to Ahtonen and Virolainen (2009) 

company mergers, changes in consumer preferences, requirements for increased 

efficiency are challenges that Finnish food companies have been struggling with. 

Also long distances and the fact that most of Finland is surrounded by Baltic sea are 

geographical challenges in Finnish supply chains. Most of import supply is done by 

seaway and domestic supply by trucks.    

 

2.2. Supply chain risk management  

 

In academic literature, supply chain risk management (SCRM) has become more 

and more frequent topic in recent years. Chapman et. al. (2002) describe SCRM as 

“the identification and management of risk within the supply chain and risks external 

to it through a coordinated approach amongst supply chain members to reduce 

supply chain vulnerability as a whole.”  SCRM attempts to predict and avoid 

disruptions or other undesirable effects in a supply chain. In 1990s, supply chain 

management in many companies turned its focus on cost-efficiency (Lee 2004), 

which led that appearance of supply chain risk became more common in business. 

In many cases, as companies pursue to decrease their supply chain costs by 

automating and streamlining their supply chain processes with concepts like just-in-

time or just-in-sequence, vulnerability of the supply chain increases simultaneously. 

Also, as companies outsource and become more dependent on their suppliers and 

this way create more complex supply chain networks, the chance of risk increases 

(Jüttner et. al. 2003).  

Another reason for the increasement of supply chain complexity is globalization, 

which has underlined different risks such as transportation risk, cultural risk, 
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currency risk or political risk.  As the impact of supply chain risk on a company might 

be significant, the importance of proper SCRM is remarkable. In SCRM the goal is 

to identify, assess, mitigate/manage and monitor supply chain risks and build 

strategies to achieve these goals (e.g. Tummala & Schoenherr 2011; Hallikas et. al. 

2004).  

 

2.2.1. Risk identification 

 

Risk identification is often seen as the first stage of SCRM (e.g. Tummala & 

Schoenherr 2011; Kern et. al. 2012). The first stage, risk identification, works as a 

spark for further actions to be made to manage risks, assessing, mitigating and 

monitoring them. In literature, supply chain risks identification usually pursues to 

identify risk drivers, classify risks, or propose different strategies for risk 

identification (Fan & Stevenson 2018). Since companies’ resources are limited, all 

risks are generally impossible to identify. Therefore, in SCRM as potential risks and 

vulnerabilities are being identified, it is necessary to define those observation fields 

where these risks can be identified with optimal input of resources. Knowledge of 

the company’s most critical raw-materials and suppliers is vital in defining these 

observation fields. Then limited resources can be directed in the most efficient way.  

As mentioned, risk classification has been seen as a part of risk identification. Risk 

classification helps to allocate suitable actions to prevent or manage risks. Since 

characteristics of the supply risks vary, there is not only one way to classify supply 

risks. In their research, Rangel et. al. (2015) classified different supply chain risks 

based on academic literature and studies. Risks were classified to risks those were 

external to the supply chain, internal to the supply chain, internal to the organization, 

and non-classified risks. Risks external to the supply chain can be, for example, 

political, economy, culture (e.g. Wang & Yang 2007), or environmental (e.g. Jüttner 

et. al. 2003; Christopher & Peck 2004). Risks internal to the supply chain derive from 

interactions between organisations in the supply chain. Those risks can be for 

example, logistics, information (Wang & Yang 2007) or lack of ownership (Jüttner 

et. al. 2003), for instance.  
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External risks have usually lower probability to happen, than internal risks, since 

since majority of external risks (such as wars or terrorist attacks) are very 

exceptional and internal risks on the other hand are more common (such as failures 

in transportation) (Thun and Hoenig 2011). External risks have usually lower 

probability, but higher impact, since their occurrence tend to have serious 

consequences.   

Organizations can use different tools for supply risk identification. One basic tool is 

to categorize suppliers and manufacturers by their operating country. If a company 

is located in a risk county, this increases supply risk. Many organizations do country 

risk classifications, of which the most well known are OECD and Amfori BSCI 

country risk classifications. Another method is to co-operate with the suppliers to 

identify potential risks, or require supplier’s business continuity plan, where most 

severe risks are often listed.  

 

2.2.2. Risk Assessment 

 

The second step of supply risk management process is risk assessment. As Risk 

identification aims to identify different threats broadly, risk assessment pursues to 

evaluate these identified risks by their relevancy. Out of all identified risks, 

management should prioritize and assess which risks require managerial actions 

(Hallikas et. al. 2004). In other words, risk assessment is about determining the 

probability of each risk factor. According to Zsidisin et. al. (2004) “The nature of risk 

assessments can be formal to informal, as well as quantitative or qualitative.”  

Hallikas et. al. (2004) introduced two five-class Likert-scales to be utilized in supply 

risk assessment (see tables 2 and 3). One scale ranks the impact of possible risk, 

and the other scale is for probability of the risk. Two scales can be used to create a 

risk diagram. Diagram gives a visualized view of risks requiring most attention. For 

example, risks those may have catastrophic impact and are very probable require 

urgent actions from the management.  
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Rank Subjective estimate Description 

1 No impact Insignificant in terms of the whole company 

2 Minor impact Single small losses 

3 Medium impact Causes short-term difficulties 
 

4 Serious impact Causes long-term difficulties 
 

5 Catastrophic impact 
 

Discontinue business 

Table 2. Impact assessment scale (Hallikas et. al. 2004) 

 

Rank Subjective estimate Description 

1 Very unlikely Very rare event 

2 Improbable There is indirect evidence of event 

3 Moderate There is direct evidence of event 

4 Probable There is strong direct evidence of event 

5 Very probable Event recurs frequently 

Table 3. Probability assessment scale (Hallikas et. al. 2004) 

 

Risk assessment is not solely a scientific calculation of probabilities of loss of 

tangible, quantifiable asset, but it can include also other assets like credibility, 

reputation, status, authority and trust which, if damaged, may have effect on 

corporate social capital (Harland et. al. 2003; Harland and Knight 2001). Risk 

assessment should take in account that the exposure and triggers to risk should be 

involved and acknowledge the existence of non-regulated consequences and 

losses as well as clearly identifiable financial, tangible implications (Harland et. al. 

2003). 

To depict the Likert-scales of risks’ impact and probability, it is possible to utilize a 

two dimensions supply risk matrix. For example, Norrman and Lindroth (2002) and 

Thun an Höenig (2011) have used risk matrix in their studies. Figure 2 shows how 

risks with low impact and low probability will be located down left in the matrix, and 

risks with high impact and high probability will be located up right.  
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Figure 3. Probability-impact matrix 

 

2.2.3. Risk Mitigation / risk management 

 

In different supply risk management studies, the step that follows risk assessment 

is called either risk management (see Hallikas et al. 2004; Harland et. al. 2003) or 

risk mitigation (see. Tummala and Schoenherr 2011; Kern et. al. 2012) and also risk 

treatment has been used (Berg et. al. 2008). Common to these concepts is that they 

all represent the phase in supply chain risk management, where something is being 

done to these risks, in order to ease or prevent their impact. Managing and mitigating 

assessed risks may have significant effect on company’s performance. Risk 

mitigation is often closely related to continuity plans (see. Tummala and Schoenherr 

2011; Kern et. al. 2012). Risk mitigation strategies are created to take action before 

the risk event, and continuity plans after the occurrence of the risk (Kern et. al. 

2012). To manage assessed risks, managers should develop and execute mitigation 

strategies for each relevant risk. Sometimes this requires fast and efficient actions. 

However, if managers should have a good understanding of the severity of the risks 

and be willing to prioritize risk management activities.  
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Managerial commitment is not enough, if risk mitigation does not have support from 

various functions within the company, meaning that senior executives should 

support, enable and give facilities to joint decision making and fast implementation. 

Role of risk identification and risk assessment is to support the development of an 

optimal risk mitigation strategy, and this way improve the organisation’s whole risk 

performance. (Kern et. al. 2012)  

Concrete ways to manage supply chain risks are many, Cranfield University report 

(2002) lists ten ways to manage supply chain risks. Risks can be managed through 

diversification, stockpiling, redundancy, insurance, supplier selection, supplier 

development, contractual obligation, collaborative initiatives, rationalization of the 

product range, and localized sourcing. Diversification stands for sourcing from 

multiple suppliers, and stockpiling refers to using buffer stocks against disruptions. 

redundancy means maintaining excess capacity for production, storage, handling 

and transport. Insurance is used to hedge against the risk with monetary security. 

With supplier selection organization makes assessment of supplier capabilities and 

risks, and in supplier development organisation works closely with their suppliers 

and share information. Risk management can also be fulfilled through contractual 

obligations, this could include imposing legal obligations with penalties. If the 

sourcing organisation wants to rationalize their product range, that may require 

excluding products with supply problems. With localized sourcing it is possible to 

reduce the risks arising from transport networks creating bottlenecks or intermodal 

transport transfer by shortening transport distances. 

 

2.2.4. Risk Monitoring 

 

A continuous monitoring and improvement should be part of all business processes, 

but especially in SCRM, risk monitoring is required, since the company and its 

environment are always changing. The company should monitor risks that has 

already been identified, assessed or mitigated, but also its network and whole 

environment, as new significant risk factors may arise. Monitoring already identified 

risk factors may give the company a clue of the potential changes in risk probability 

and impact. Even, if the assessed risk had been successfully mitigated, company 
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should keep monitoring the risk, so it may control, and analyse it. (Kern et. al. 2012) 

Despite the importance of risk monitoring, tools for monitoring have been developed 

relatively little (Blackhurst et. al. 2008).  

Monitoring should not be too complicated, so the management and representatives 

will do it. The whole process of supply risk management is very time-taking and 

especially monitoring as a continuous process requires constant resources. 

Therefore, companies are forced to choose limited set of risks for monitoring. For 

these risks, management should define appropriate risk monitoring indicators to 

make monitoring sensible. (Hoffman et. al. 2013) According to Williamson (1985) 

difficulties in monitoring the contractual performance of exchange partners (such as 

suppliers) increases behavioural uncertainty. In their research, Hoffman et. al. 

(2013) proved that by monitoring risks, negative effects of behavioural and 

environmental uncertainty can be mitigated.  

 

2.3. Disruptions 

 

Major impacts in supply chains that may have stagnating impact on production or 

flow of goods are referred as disruption risks. Disruptions are unplanned and 

unanticipated events that expose company to operational and financial risks. 

(Craighead et. al., 2007) According to Fang and Shou (2015), in academic literature 

of supply chain risk management (SCRM), supply disruptions have been 

categorized into three segments, 1. yield uncertainty i.e., the difference between the 

order placed and the order received, 2. lead-time uncertainty and 3. supplier 

disruption where supplier will supply either the full order in case of no disruption and 

nothing in case of disruption (Fang & Shou, 2015). Figure 4 presents, how a 

disruption in the supply chain can have far reaching effect. Is there is a disruption 

between Supplier 3 and Business, that could mean, that any distributors or 

customers could not get the products. 
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Figure 4. Supply chain disruption effect 

  

Disruptions are caused by natural or man-made disasters such as earthquakes, 

floods, hurricanes, fire, terrorist attacks, or economic or political crises such as 

currency evaluation or strikes. Especially when company is sourcing from a single-

location supplier, probability of disruption risk increases. Often disruption risks have 

more significant business impact than operational risks in supply chain. (Tang 2006) 

For example, in their report Hendricks and Singhal (2005) presented that companies 

with supply chain disruptions had experienced 33-40% lower stock returns when 

compared to their competitors in the industry. Another study from Hendricks and 

Singhal (2003) investigated supply chain glitches and disruption impacts on stock 

prices, when resulting shipping or production delays were publicly announced. 

Study revealed, that shareholder value decreased by 10,28% after announcements. 

Other consequences a disruption might have on a company, except financial losses, 

are negative corporate image or bad reputation (which may lead to decreasing 

demand), or even harmful impact on security or health (Jüttner et. al. 2003). 

Companies often underestimate disruption risks and do not take action to seek 

solutions for them in proactive manner (Tang 2006). It is a common habit that 

company managers often ignore improbable, but still possible, events (Kunreuther 

1976). Disruption risks can be categorized to exogenous and endogenous risks. 

Exogenous risks stem from wide macro-environmental level and are external to 
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supply chain, e.g. natural disasters. Endogenous disruption risks are located within 

supply chain, its participants or relationships. (Świerczek 2014)  

Lim et. al. (2011) have also categorized disruptions in two different failures: link and 

node failures. A case where a product-specific supplier or a machine failure causes 

supply disruption for a specific product is called link failure. In link failure one or 

more functions fail in the supply chain causing disruption for a specific product or 

raw-material, whereas in node failure the disruption causes standstill to the whole 

supply node and it can not deliver anything. Examples of node failures are strikes, 

fire at the production plant or natural disasters.  

Disruptions are hard to forecast. It is impossible for a company to cover itself from 

all disruption threats, but some actions for prevention can keep company safe from 

some of the disruptions. Most basic methods to avoid disruption is to either source 

from a supplier with multiple production facilities or have several suppliers producing 

equivalent component. The buying company may also practice cross-sourcing, 

where the company selects suppliers with multiple capabilities, and in case of 

disruption for one item, company can switch to the backup component. (Monczka, 

Handfield, Guinipero, and Patterson 2009, 320) Also, building buffer stock is one of 

the basic tools to avoid disruptions in material flow (Chopra & Sondhi 2004). Buffer 

stocks enable to cover from supply disruptions and normal level of production can 

be maintained longer. The bigger the buffer stock is, the longer can production be 

maintained. With buffer stock, there is always balancing between cost of stocking 

and cost of disruption; how much is company willing to invest on buffer stock to be 

able to maintain production in case of disruption with a relatively low likehood. 

  Handfield et. al. (2005) have listed 18 best practices for supply chain risk 

management and supply disruption avoidance (see table 4). For example, one listed 

practice is screening and monitoring potential and current suppliers regularly for 

possible supply chain risks. Companies can use self-assessment templates or their 

own risk-scoring techniques as tools for screening and monitoring.  
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1. Screen and regularly monitor current and potential suppliers for possible supply chain 
risks. 

2. Require critical suppliers to produce a detailed disruption awareness plan and/or 
business-continuity plan. 

3. Include the expected costs of disruption and operational problem resolution in the 
sourcing total-cost equation. 

4. Require suppliers to be prepared to electronically share timely information and 
visibility of material flows with your organization. 

5. Conduct frequent teleconferences with critical suppliers to identify issues that may 
disrupt daily operations and tactics to minimize them. 

6. Seek security enhancements that comply with C-TPAT, CSI, and similar initiatives. 

7. Test and implement technologies to track containers to enhance global inventory 
visibility. 

8. Conduct a detailed incident report and analysis following a major disruption. 

9. Create exception-detection/early-warning systems. 

10. Gather supply chain intelligence and monitor critical supply base locations. 

11. Improve visibility of inventory buffers in domestic distribution channels at the part 
level. 

12. Classify buffered material by its level of criticality. 

13. Train key employees and groups to improve real-time decision-making capabilities. 

14. Develop decision-support tools that enable the company to reconfigure the supply 
chain in real time. 

15. Develop predictive analysis systems that incorporate intelligent search agents and 
dynamic risk indices. 

16. Construct damage-control plans for likely disruption scenarios. 

17. Understand the cost trade-offs for different risk-mitigation strategies. 

18. Enhance systemwide visibility and supply chain intelligence by using improved near-
real-time databases. 

Table 4. 18 Best Practices for Supply Chain Risk Management (Handfield et. al. 2005) 



24 

 

To avoid disruptions, companies may also require their critical supplier to provide 

them their disruption awareness plan or business-continuity plan. For example, risk 

management capabilities are easier to identify with a good plan, and in case of a 

disruption supplier company is aware of its abilities. Handfield et. al. also propose 

to include expected disruption costs in the sourcing total-cost equation. For this 

purpose, BIA is a useful tool to calculate the cost of a disruption for business. All in 

all, if a company has a good open relationship with their key suppliers and they 

collaborate, coping with disruptions and delays will be easier. Also, the better 

knowledge a company has of its suppliers, the better they can predict risks. For 

example, the better company knows its supplier’s financial status, they can look 

additional suppliers forehand if there is a risk of the supplier filing bankruptcy.  

2.4. Supply Chain Resilience 

 

In the literature of supply chain management, organisation’s ability to recover from 

an impact has been studied relatively little. Concept supply chain resilience has 

become more common among researchers within last decade (Pereira et. al. 2014). 

Etymologically the concept originates from a unification of disciplinary concepts and 

description of the capacity of a material to take back its original shape after 

deformation (Sheffi, 2005). In social sciences resilience has been studied from three 

main perspectives: social, psychology and economics (Ponomarov & Holcomb, 

2009).   

 

As mentioned, supply chain resilience is a relatively new concept, it has been 

integrated into the broader supply chain risk management research stream. Such 

disruptive events as introduced earlier, (9/11, Ericsson, Apple and earthquake in 

Thailand) have forced managers to focus on developing strategies to prevent and 

hold up with different kind of supply disruptions. Christopher and Peck (2004) 

describe supply chain resilience as “the ability of a system to return to its original 

state or move to a new, more desirable state after being disturbed.” Sheffi and Rice 

(2005) argue that "reducing vulnerability means reducing the likelihood of a 

disruption and increasing resilience".  
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According to Christopher and Peck, (2004) supply chain resilience can be improved 

with supply chain design strategies and re-engineering, supply chain collaboration 

initiatives, a focus on supply chain agility and the creation of a SCRM culture. 

Christopher and Peck (2004) state that designing certain features into supply chain 

would improve its resilience. As supply chain vulnerability affects whole supply 

network, collaboration between operatives is a good tool to improve resilience and 

mitigate risk. It is possible to reduce uncertainty by exchanging information. The 

challenge is to create conditions where information is shared between operatives 

through the whole supply chain. One important part of supply chain resilience is 

agility. Disruption and other risks are often unpredictable and rapid changes, which 

need to be responded quickly. Supply chain visibility and supply chain velocity are 

important for agility. Supply chain visibility is related to collaboration, as it requires 

visibility in supply chain, but also clear view of upstream and downstream 

inventories, demand and supply conditions, and purchasing and production 

schedules for instance.  

 

3.1. The concept of business continuity management 
 

3.1. Business Continuity Management (BCM) 

 

Business Continuity Management (BCM) is a framework including various concepts 

like Business Impact analysis (BIA).  BCM can be described as a tool that helps 

organization to navigate after disaster to return back to normal its stage (Alves & 

Gomes de Almeida 2015; Gibb & Buchanan 2006). Hiles (2007) describes BCM as 

“holistic management process that identifies potential threats to an organization and 

the impacts to business operations that those threats, if realized, might cause, and 

which provides a framework for building organizational resilience with the capability 

for an effective response that safeguards the interests of its key stakeholders, 

reputation, brand and value-creating activities.” Various things can have interruptive 

effect on core business; Economic, social, political, technical, environment related 

events like natural disasters, diseases, terrorist attacks, strikes, financial crises, 

unreliable systems, logistics, supply chain failures, or sudden lack of essential 

production inputs, may have significant impact on business (Faertes 2015).  
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Business continuity management can be seen as a guide book that consists of 

organisation’s policies for disaster. BCM may include documentation that explain 

the purpose of BCM and responsibilities, as well as guidance of how to manage 

risks on different levels. Documentation should also include all legislative 

requirements considering business continuity. Benefits of proper BCM 

documentation are not only for internal management, but documents can also be 

used in external relations. For example, organization can use their BCM plan to 

convince their customers of their reliability. (Drewitt 2013)   

 

With BCM strategy, organization, employees, supply chain, and other stakeholder 

groups can be protected, and continuity of the business is guaranteed. BCM 

includes those strategies that can be used to mitigate the impact that a disruption 

might have on business. BCM has often been presented as a cycle (see figure 5) 

where BCM program management is the core, and then the whole process starts 

from understanding the organization, going through defining BC strategy to 

developing and implementing a BCM response and finally putting it into practice and 

maintaining the developed BCM arrangements. For long lasting results, it is 

important to embed the new BCM in the organisation’s culture. BCM must become 

one of the organisation’s core values. (BS25999, 2007)   
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Figure 5. Elements of business continuity management lifecycle 

 

A key part of BCM is business continuity planning (BCP). Planning is the phase of 

BCM where the company identifies threatening risks, analyses the impact of the 

risks, analyses required actions to manage risks, and creates plans for crises. 

Finally company creates a business continuity plan (BC plan). According to Cerullo 

and Cerullo (2004) a BC plan should consist of three components: BIA, disaster 

contingency and recovery plan (DCRP), and a training and testing component. 

DCRP is also known as disaster recovery planning (DRP) in academic literature. 

According to Savage (2002) the process of creating a BC plan is more important for 

the organization than the actual completed plan. Savage also states that BCP is not 

a one-off event, but it must be observed and modified, as the world around of the 

company changes. Often senior management tends to underrate BCP and therefore 

it should be presented with concrete figures and examples (Kajava et. al. 2006; 
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Smith 2004). BCM and BCP are often seen to concern only the continuity and 

recovery of computing systems. Still they can and are used to mitigate risks that are 

not directly related to IT.  

In general level, there is not huge difference between DRP and BCP, but only a 

matter of evolution has made BCP to become as an umbrella term for DRP, although 

it can also exist on its own. In disaster recovery planning the focus is on 

organisation’s recovering and returning back to normal in short term. According to 

Drewitt (2013) DRP and BCP are very close to each other, but in DRP available 

recovery resources are allocated more closely, and these resources are used in 

comprehensive BCP. DRP can be seen as collateral term for risk management. 

Disaster recovery arrangements can be based on risk assessment, just like risk 

management arrangements, but disaster recovery arrangements are not proactive 

like in risk management. Mostly disaster recovery planning has to do with resilience 

to help the company to get back to its normal stage. (Drewitt 2013) 

 

3.2. Business Impact Analysis (BIA) 

 

One key part of understanding an organization and its continuity capabilities is 

business impact analysis (BIA). In BCM, BIA is usually one of the first steps in the 

whole business continuity planning (BCP) process. From BIA it is possible to 

perform a risk analysis, which helps to select best business recovery strategies and 

BIA can be seen as a foundation for company’s continuity and recovery strategy. 

(Blos, Hoeflich & Miyagi 2015; Barnes 2007) The main purpose of BIA is to gather 

and analyse information that can be presented in detail to top management for 

preparing BCP (Sikdar, 2011).  

 

Although BIA has been studied relatively little in the academic literature, there are 

few definitions for it. Sikdar (2017) defines BIA as “the process of studying and 

analyzing business functions so as to study the effect that these disruptions have 

on them.” Gartner (2019), a global consultancy company, defines BIA as “a process 

that identifies and evaluates the potential effects (financial, life and safety, 

regulatory, legal and contractual, reputation, and so forth) of natural and man-made 
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events on business operations.” BIA studies all kind of disruption risks, also 

suppliers. Suppliers and their services should be treated as any other business 

activities, since interruption in supply chain will have as great impact on the 

company, as activities executed by the organization itself (Drewitt 2013). For supply 

management, BIA can cover the operations of manufacturing, transportation, 

distribution services, support technology, warehouses and service centers and trade 

between them (Blos, et. al. 2015).  

 

Modern business environments are complex and impact factors can arise from 

various sources. Sikdar (2017) has categorized impact factors to Operational, 

External, Environmental, and Legal & regulatory factors. Operational factors include 

internal core business elements such as business processes, people, technology 

and interdependencies. External factories include different stakeholder groups like 

customers and suppliers. Industry regulations, or different laws, cross-border laws 

for example, are called legal and regulatory factors. Environmental factors are for 

example location, climate factors and logistics. BIA is used to evaluate the influence 

of all these different impacts, but most often BIA focuses on disruption impacts 

caused from external factors, and especially suppliers, or (internal) operational 

factors, especially business processes.  

 

BIA can sometimes be confused with risk assessment (RA). Both tools include 

listing different experienced disruptions and vulnerabilities. BIA also observes 

disruptions impact on process over time and focus is to use this analysis to create 

business continuity strategy and focuses on impacts arising from stakeholders. In 
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RA organization lists most probable threats those can arise anywhere and analyzes 

related vulnerabilities. (Torabi et. al. 2014) 

 

Figure 6. Relationships of BIA with other elements of BCMS. Torabi et. al. 2014 

According to Torabi, et. al. (2014) business continuity management system (BCMS) 

consists of several elements, and BIA and risk analysis are both closely related as 

they both are used to create business continuity plans. Other important elements of 

BCMS are BCM strategies and goals of organization, and as figure 6. illustrates, 

BIA is connected to all of these. There are several different ways to execute BIA as 

needs of companies vary between each other. Therefore, it cannot be said that there 

would be only one genuine procedure for it. Torabi et. al. suggest that all business 

impact analysis follow three major steps: 1. Identifying key products, 2. identifying 

critical functions, 3. determining the continuity measures of key products and their 

critical functions.  

Sikdar (2011) has also suggested his own three-step-model for BIA which proceeds 

from data gathering to data analysis and finally to BIA reporting. For data gathering 

there is possible to use different sources for data. Sikdar has listed five different 

sources of data: 1. reference material, 2. interviews, 3. questionnaires, 4. 

workshops, 5. conference calls. Reference materials include documents that tell us 

something about organization structure and working methods. These documents 
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can be organization charts, annual reports, or company policies for example. 

Second source of data, interviews, includes interviewing business unit heads and 

process owners. Interviews can help to understand how business processes are 

being carried out, what are their significance and what kind of interdependencies 

different business units (like production plants) have for each other and also what 

kind of dependencies company has for its suppliers. (Sikdar 2011) 

In USA, Federal Financial Institutions Examination Council (FFIEC) has regulated 

BIA for financial industry. In their model, BIA is the first step of the BCM process. It 

should include inter alia, identification of the potential impact of business disruptions 

resulting from uncontrolled, non-specific events on the institution's business 

functions and processes. In their model BIA also has four main steps: 1. Information 

collection, 2. assessment of vulnerabilities, 3. Analysing the information, and 4. 

Documenting the results and presenting the recommendations. (FFIEC 2015) 

Barnes’ (2007) model is also a step-by-step approach for BIA. His model includes 

four (4) steps: 1. Defining the scope, 2. Data collection, 3. Moderation, 4. The BIA 

report. The first step is about creating needed limitations for the BIA. In this stage 

should be specified what parts of business the BIA will consider. For example, if the 

case company is a big multinational corporation, will the BIA focus on all factories 

globally, or only one country or one factory. Scope defining also includes 

determining used concepts like disruption, disaster, etc. According to Barnes, at this 

point should also make decision of “planning horizon” what is the period of potential 

interruption that must be taken on notice in BIA. Since there are not two identical 

companies in the world, “planning horizon” helps to determine what kind of 

consequences BIA and potential impacts will have on the organisation. (Barnes 

2007) 

 

3.2.1. BIA research methods 

 

There are many ways of conducting BIA, and BIA literature includes various 

methods for BIA research. For example, in Barnes’ step by step approach, scope 

defining and planning horizon also help to define what kind of data will be needed 

to carry out the BIA. As mentioned before, Sikdar (2011) has listed various sources 



32 

 

for research data. In data collection first thing is to decide what data must be 

collected and what can be left out. This requires a good understanding of the 

business and what kind of impact an interruption may have for the business or part 

of it. For data collection methods, Barnes (2007) also mentions questionnaires send 

to the staff members in charge to fill. Questionnaires could also be completed bi-

laterally in an interview or meeting, or data can be collected in workshops. These 

data collection methods are quite identical with methods introduced by other studies. 

Barnes has also introduced a three-phase data collection method for BIA, that 

proceeds step-by-step from whole business perspective to more detailed (see table 

5). 

Step 1  Whole business approach. BIA presentation to responsible high-

level management. What is the purpose and scope? Engaging 

required departments and opportunity to receive feedback from 

management.  

Step 2 Initial “filter” questionnaire to find out critical business processes 

those when interrupted would make damage to business. To work, 

this step requires that meaning of criticality, disruption and planning 

horizon have been defined and communicated.  

Step 3 More detailed questionnaires or interviews. Interacting with staff 

members who have best understanding of assessed process.  

Table 5 step-by-step approach for data collection 

Benefits of using initial questionnaires, like in step two are, is that it helps to leave 

out non-critical processes, which saves time and resources, both, from researchers 

and business units. it also helps to find out inconsistencies which need more 

clarification, before more detailed approach. In step three in data collection Barnes 

has listed nine areas for investigation. 1. The timing requirement (recovery time 

objective RTO), 2. The calendar, is the studied process continuous or does it work 

on cycles? 3. The recovery point objective (RPO). 4. Dependencies - What is the 

process dependent on? Internal business processes or external stakeholder (e.g. 

supplier). 5. Resource requirements - minimum number of employees, experts, 

skills, etc. required?  

Third step in Barnes’ step-by-step approach for conducting BIA is “moderation”. 

Moderation implies, that results from data collection should never be accepted 
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without further observation. This phase requires manual work, although analysing 

softwires are able to make some assumptions. Collected data helps to analyse what 

should be done to prevent disruptions. Moderation on the other hand helps to 

allocate what actions are necessary and relevant to carry out. Therefore Barnes 

implies, that output of BIA is sort of a “wish list” of actions to be made for better 

business continuity.  

Barnes has also listed some methods to use with data moderation: 

1. Comparing resent BIA findings with earlier BIA reviews. If the results differ 

much, what is the reason for that? Has there been changes in business like 

growth or are there external factors like changes in markets or supplier 

portfolio? Or is the different outcome result from different approach or team 

2. Comparing BIA output with similar processes executed in other division or 

business units. If results vary significantly should reason for this be 

determined.  

3. Comparing BIA findings with original expectations of the output. Here 

knowledge of the business characteristics and experience of BIA research 

are advantage. 

4. Using peer reviews to examine the results. 

5. Using a senior figure or panel to assess the initial findings and question 

them 

 

in fourth step, BIA reporting, team creates a statement for management of the 

required operational requirements those need to be solved. Barnes (2007) 

underlines that BIA’s purpose is not to propose any strategy, but only work as a 

presentation of current situation. Structure of the report varies between 

organisations, but core components of BIA report would include: a statement of the 

purpose of the BIA, Description of used methods, an explanation of the data 

validation and moderation procedure, explanation of possible inconclusive results, 

and a statement of ramifications. (Barnes 2007) 

 

Questionnaires can be used to cover important details as preformatted documents. 

If there are multiple executives or departments whose input is needed for BIA data 
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gathering questionnaires may be best practice to get necessary information 

effectively. After the most necessary data has been collected with questionnaires, 

more detail interviews, workshops or conference calls can be formed based on 

questionnaire results. Workshops can also give fast results and create consensus 

between executives. In BIA workshops it is possible to list different potential causes 

of disruptions, like fire, floods, etc. Conference calls are helpful when people work 

geographically far away from each other and resources won’t allow face-to-face 

interviews or physical workshops. (Sikdar 2011) 

In data gathering phase, different kind of information is being gathered. Data can 

consider quantitative (financial) elements like number of customers, total revenue, 

margin, or it can consist of more qualitative elements, like those previously 

mentioned key products or critical processes, or key personnel who are vital for 

business unit. Two very essential concepts for BIA are previously mentioned 

recovery time objective (RTO) and recovery point objective (RPO). RTO means 

“time in which systems, activities, applications, or functions must be recovered after 

an outage to resume critical functions” or the downtime an organization is willing to 

tolerate. it is the time from earliest time of downtime until the business operations 

must resume after disaster. RPO is “the maximum amount of data loss the business 

unit can sustain during an event.” (Sikdar 2011)  

 

Sikdar (2011) suggests that in analysis process, all critical business processes must 

be listed by using the following criteria:  

 

Critical business process should: 

• Have a direct immediate effect in preventing loss of 

life, personal injury or loss of property. 

• Provide vital support to critical functions. 

• Mandatory functions (are critical). 

• Functions that cannot suffer significant 

interruption. 

 

In their research, Torabi et al. (2014) listed two key measures for BIA, maximum 

tolerable period of disruption (MTPD), and minimum business continuity objective 
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(MBCO). MTPD is the period of disruption when all of production is stagnated; under 

the MBCO level (see figure 5). In some literature this same period of time has been 

described as RTO (see Hiles 2007, 113). MBCO is the minimum acceptable level of 

production that the organisation can tolerate, to achieve its business objectives 

during a disruption. Figure 5 shows also the effect of buffer stock, in case of 

disruption. Buffer stock enables to maintain normal level of performance in 

production after disruptive incidence, and the period under MBCO level is left 

shorter. After MTPD, the organization resumes normal level of activities step by 

step.  

 

 

Figure 7. A graphical definition of BIA measures 

 

4.0. Research design 
 

For this research, the author has introduced a step-by-step approach for BIA (see 

figure 6). This framework is formed utilizing BIA frameworks introduced in previous 
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chapters (see Torabi et. al.; 2014, Sikdar 2011; Barnes 2007). This new six-step-

framework has been created focusing on supplier dependencies.  

In the first step “Scope” limitations are made. This research studies internal and 

external supplier dependency, and BIA focus is on that how processes are 

dependent on suppliers and how supply disruption would affect on production. 

Second limitation is, that BIA research will focus on case company’s production lines 

located in Finland. What is different from 2010 research, the new research does not 

focus on disruption risks in case company’s production plants in manufacturing 

process itself. For example, how big is the risk of fire hazard at the plant. Instead, 

this research will study and assess external and internal direct suppliers and 

different risk categories they have.  

 

Figure 8. A step-by-step approach for BIA 

 

For this project, key products are selected by their annual “milk margin” which 

implies profit that can be paid to milk producers (owners) or that can be used to 

investments. Milk margin can be determined by subtracting all other expenses, 

except raw milk costs, shareholder loan interests and planned depreciations, from 

the total revenue generated. From each factory there have been selected ten 

products with biggest annual milk margin for closer inspection. Exceptions are two 

production plants, because those plants are focused on non-dairy products (juices, 
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jams, smoothies, preparations etc.) and therefore don’t have milk margin. For those 

plants have ten products been sorted by using their annual produced quantity in 

kilograms.  

Key raw materials were sorted out by dismantling key products to their ingredients. 

Allocating ingredients by suppliers, gives us key suppliers for most notable products. 

Then in data collection phase production planners gave their estimate of supplier 

dependencies for certain product categories. For example, if production plant X 

produces various cheeses, what is the amount of their all cheese productions that 

is stagnated, if supply disruption occurs with supplier Y. 

 

4.1. Data collection and data analysis process 

 

BIA often includes both qualitative and quantitative elements. Same applies in this 

research. For data collection, primary used methods were questionnaires and 

interviews, where questionnaires were sent in the first phase. In the second phase, 

semi-structured interviews were held. Interviews had been designed based on the 

results from the questionnaires. Questionnaires were customized for each plant by 

their key suppliers. Suppliers had been divided by their relation to the company to 

internal and external suppliers.  

List of internal suppliers is same for every plant, but external suppliers and amount 

of them varies between 13 and 20 suppliers per plant. Some plants have more 

diverse product category than others and therefore number of suppliers varies in 

questionnaires. Questionnaires are sent via email to production planners who fill 

them with their colleagues at the plants. Respondents give their estimates for the 

question “how much (percentage) of production capacity is left out in product group 

X, if concerned supplier is unable to deliver?”  After receiving results, they will be 

tentatively evaluated and if needed, further interviews are held. Interviews can be 

executed with production planners, or if the questions are about external suppliers 

or alternative suppliers for them, representatives from sourcing department can be 

interviewed as well.  
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Questionnaires give us mostly numeric but also verbal results. Besides dependency 

percentages, questionnaires provide numeric information of supplier replacement 

time (SRT), and operation time with buffer stock. SRT and operation time with buffer 

stock give us indication of maximum tolerable period of disruption (MTPD). 

Questionnaires have also comment section where product controllers may give their 

comments of alternative suppliers, special plans in case of disruption, or procedure 

descriptions.  

Different data collection methods have their advantages and disadvantages. 

Methods can be evaluated in general or reflected to BIA research. Especially for 

BIA, surveying technique has its advantages: if data must be collected from multiple 

sources, standardized surveys can offer qualitative and comparable responses. For 

example, in this case, over ten production plants took part on this research. 

Therefore, for more reliable results standardized questionnaires are a key element. 

As questionnaires do not require simultaneous interaction between researcher and 

responding subject matter experts (SMEs), it is more likely they have time to 

contribute to research, as their core tasks are not associated with BCM. Besides of 

saving time from both sides, well-structured questionnaires can also lead to more 

accurate responses from participants. (Sikdar 2017) 

In case of BIA, there are also some challenges with the use of questionnaires. First 

challenge is motivating respondents to fill up the questionnaires. Sikdar (2017) also 

claims, that as respondents educational background varies, the level of respondents 

is not known and sometimes may not give correct response. Also, in case 

respondents operate outstation and there are some incoherent answers that need 

clarification, follow-up may be challenging. 

    

The case company has also conducted BCM questionnaires for some of their key 

suppliers to identify disruption risks. Also these questionnaires will be utilized in the 

data analysis. Organisational documents can be considered as one of the main type 

of used documents in case studies (Uusitalo 1991). These documents must still be 

analysed with caution as they have been filled by suppliers, whose interest may not 

be giving realistic picture of their disruption risks.    
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After required data has been collected with questionnaires and interviews, the data 

will be analysed. The aim is to identify most significant suppliers for each product 

group and each plant. For this thesis, only five suppliers will be analysed. Analysis 

reflects these five suppliers and their impact to five production plants and five 

product categories. After the impact analysis, all disruption risks will be identified. 

Formerly conducted contingency questionnaires will be utilized for risk identification. 

After these steps comes BIA reporting with findings, discussion and conclusion.  

 

5.0. Empirical study 
 

5.1. Previous research 

 

The case company has conducted similar BIA in 2010. Previous research was 

executed together with a multinational consultation company. In 2010, the objective 

of the report was to define disruption risks related to key suppliers and case 

company’s own production plants. Another objective was to evaluate the case 

company’s ability to continue business processes after possible disaster. To achieve 

monetary amount of the impact in each disruption risk scenario, the research team 

first created disaster scenarios specialized to each production plant. The scenarios 

evaluated dispensability of the key suppliers in case of disruption. Supplier 

replacement times varied from weeks to over a year. Each production plant also 

evaluated their most significant (not most probable) case of disruption that could 

stagnate the whole production. The impact of each risk was allocated to final 

products to solve the impact on the case company’s contribution margin. In each 

case, team also evaluated resources the case company has in case of disruption 

and how to minimize the impact of disruption.  

Although the case company has production also abroad, the year 2010 research 

was limited to cover only company’s domestic operations. In the beginning of the 

research, team collected data of different disruption risks, threats, product groups, 

margins and critical suppliers. Then team held workshops with different departments 

and executives (risk management, sourcing, logistics, production). In workshops 
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participants evaluated the impact of known threats and created preliminary plans for 

how to minimize negative impact and expedite recovery. Participants also evaluated 

suppliers’ (internal and external) replacement time and buffer stock lasting time. To 

evaluate the impact of supplier disruption, production planners also evaluated each 

suppliers impact on product categories. For example, how big percentage of yellow 

cheeses would be left out of production, if supplier was unable to deliver.  

Relatively big part of the 2010 research focused on the impacts of a disaster that 

would take place in the case company’s own facilities (e.g. destructive fire). As the 

main line of business for the case company are dairy products, in case of a long-

term production stand-down, the company should redirect all raw milk they couldn’t 

use due the stagnation. As milk is relatively fast perishable raw material, stocking it 

for later use would not be an option. Also, raw milk production cannot be stagnated, 

as cows produce it constantly. Since milk supply cannot be suspended, the research 

divided financial impacts of disaster to two categories: 

• Loss of contribution margin 

• Extra costs 

o Extra logistical costs (transportation, stock, staff, rent) 

o Costs of raw material disposal 

BIA report revealed, that the case company has relatively significant disruption risk, 

since recovery time is long and volume in raw materials and production are big. As 

a conclusion, BIA report suggested several actions to minimize risks and their 

impact. First of all, results should be taken into notice, as company re-evaluates 

their insurances. One tool to manage risk was to require critical suppliers to provide 

their business continuity plan and then evaluate them. This method has also been 

suggested for Handfield et. al. (2005).  Company was also suggested to create a 

plan that would help them to prioritize which products to focus on, in a case of 

disaster. 

 

5.1.1. Comparison of 2010 research to 2019 
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Since this research is based on previous BIA from 2010, it is relevant to compare 

these two researches, as resources and goals between these two vary (see table 

6). First remarkable difference is, that the first research, made by professional 

consultancy company, had bigger focus on disruption risks within production plants 

and production lines. Whereas in this master thesis, executed by one student, focus 

is only on supplier disruption risks. In original research, data was collected from 

various databases, with questionnaires and in workshops. In this research, only first 

two data collection methods have been used. Instead of workshops, advanced 

questions have been made based on the results of the questionnaires. Workshops 

have been let out of the data collection method pool, since they have difficulties to 

be scheduled. In previous research workshops were also used to create preliminary 

plans to manage these disruption risks whereas this research only focuses to 

identify risks and evaluate their impact, and risk management is purposely left out. 

As Barnes (2007) has suggested, BIA is only a presentation of current situation and 

should not make strategy or operation propositions.   
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Characteristic Year 2010 research Year 2019 research 

Focus on domestic 

business processes 

Yes Yes 

Evaluating production 

plant and disruption risk 

Yes No 

Evaluating production 

line disruption risk 

Yes No 

Evaluating key supplier 

disruption risk (external 

and internal suppliers) 

Yes Yes 

Supplier risk identification No Yes 

IT supplier approach No No 

Direct suppliers Yes Yes 

Indirect suppliers Yes On some level 

Table 6. Comparison of BIA 2010 and BIA 2019 

Neither of the studies evaluated IT-suppliers and dependency on them, as that 

would require different approach. Whereas both studies had major focus on direct 

suppliers, 2010 study also evaluated indirect suppliers. In this study indirect 

suppliers were evaluated on some level, but since their impact on each product 

category margin is challenging to calculate, they are purposely left out.  

 

6.0. Empirical results and analysis 
 

6.1. Subjects of the research 

 

In this section we are going to analyse the collected data. As mentioned, Primary 

data has been collected through questionnaires, which have then been analysed 

and based on those results, follow-up questions have been made. In this research 

paper, results have been analysed for only five production plants. This is due 

commercial secrets. Analysed production plants have been given code names for 

this analysis. The analysed production plants have been named: F1, F2, F3, F4, F5.  



43 

 

Also, in the analysis there have been evaluated five different suppliers and their 

impact on five different product categories in previously mentioned five production 

plants. Five suppliers were selected based on following criteria: supplier supplies to 

more than just one case company’s production plant, and the supplier is not just an 

agent but has its own production facilities. These suppliers and categories have 

been chosen to demonstrate different impacts a disruption would have on 

production.  

Due to time and space constraints, all cases of disruptions would not be relevant to 

review. In these examples, the objective is to evaluate, how much a supply 

disruption affects on one product category, and how big is the impact on each 

production plant in the produced quantities (kg). Table 7 illustrates each production 

plant’s relation to each product category and supplier that has been used in this 

analysis. For example, Production plant F1 produces products in category C4 and 

has common supplier S5 with production plants F2 and F4.  

Production Plant Product categories Suppliers 

F1 C4 S1, S3, S4, S5 

F2 C1, C2, C3 S2, S3, S5 

F3 C1, C2, C3 S1, S2, S3, S4  

F4 C1, C2, C3 S1, S2, S3, S4, S5 

F5 C5 S1, S3, S4 

Table 7. Product categories and suppliers by production plants 

Three of the analysed production plants have production for the same three 

categories at least. Two of the factories have “unique” categories, those are not 

produced in other production plants used in this analysis, but these factories use 

same suppliers and raw materials in their products, as the other production plants. 

each production plants share of each category is illustrated in figures 9, 10 and 11 

Categories C4 and C5 are only manufactured in single production plant, C4 in F1 

and C5 in F5, and therefore are not illustrated here, as their share of production is 

100 %. 
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Figure 9. Share of production in category C1 

Figure 7 shows, that most of products in product category C1 are produced in 

production plant F3 (74%), whereas production plants F2 and F4 produce 

approximately quarter of all production combined. Product category C2 instead has 

much more balanced shares of production (see figure 10). None of the production 

plants have over 50 % share of production in this category.   

 

Figure 10. Share of production in category C2 
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Figure 11. Share of production in category C3 

Production of category C3 has also been distributed evenly between production 

plants (see figure 11.). Here also production plant F3 manufactures nearly half of 

whole production. Noteworthy is, the ratio between these three product categories. 

C1 is the biggest product category, and in this category produced quantities are 

almost as much as in other two categories combined. Quantities in C2 are 68 % of 

the quantities of C1, and with C3 this ratio is 40 %.  

 

6.2. Production plant specific results 

 

Based on the results, suppliers can be sorted into three categories called supplier 

replacement category (see table 8). The first category (1) is perceived as the most 

riskless. In this category there were at least two suppliers for the product or there 

was a backup supplier. Also, in this category supplier replacement time (SRT) was 

shorter than buffer stock lasting time (BSLT). Therefore, in case of disruption, there 

should not occur any stagnation in production. The second category (2) included 

suppliers with a backup supplier, but supplier replacement time was shorter than the 

buffer stock lasting time. This category was regarded to be riskier than the first 

category, since in case of disruption there would be short stagnation in the 

production, as the stock would run out before the backup supplier would be able to 
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deliver. The third category (3) included suppliers without any backup suppliers. This 

can be considered as the riskiest category.  

Supplier replacement 

category 

Description 

1 At least two suppliers, or a backup supplier. 
SRT<BSLT 

 

2 A backup supplier, SRT>BSLT or SRT unknown 

3 No backup supplier, SRT unknown 

Table 8. Supplier replacement categories 

Each production plant has identified their most important direct suppliers. The 

relative number of key suppliers are listed in Table 9 by their supplier replacement 

category. Table 9 shows, that in many production plants there is no backup supplier 

for key suppliers. Especially production plants F3 and F4 seem to be highly 

dependent on their suppliers. In general, both the value of the supplier’ product 

offerings and by the availability of substitutable suppliers affect the buyer’s 

dependence on supplier (Kim & Wemmerlöv 2015).    

Production 

plant 

Suppliers in 

SRT category 

1 

Suppliers in 

SRT category 

2 

Suppliers in 

SRT category 

3 

F1 55% 32% 14% 

F2 0% 73% 27% 

F3 11% 26% 63% 

F4 3% 34% 62% 

F5 42% 19% 39% 

Table 9. Supplier replacement categories by production plants 

Suppliers observed in this study (S1, S2…S5) all belong to supplier replacement 

categories two (2) and three (3). None of the chosen suppliers have a backup 

supplier for all of their raw materials, and the buffer stock lasting time is shorter than 

supplier replacement time. In next section these suppliers and their impact on each 

category will be evaluated separately.  
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Case Supplier S1 

Supplier S1 is also a key supplier for several production plants and their products 

are used in almost every production plant in various product categories. For this 

supplier there is not direct equivalent supplier in the supplier portfolio, and therefore 

replacement would take at least weeks. Suppliers S2 and S1 both deliver similar 

products, and could possibly replace each other in case of disruption, but this would 

take weeks to develop equivalent raw material. This supplier’s products are used in 

product categories C1, C4 and C5. For  

In production plant F1, the impact of supplier disruption would cause stagnation for 

approximately 40 per cent of the production in category C4. For category C1 the 

impact would be even greater. For example, production plants F3 and F4 would lose 

approximately half of their production. The whole impact would be nearly 50 % of 

the production, although production plant F2 would not be affected but their share 

of the whole production is relatively little. There would also be impact in category 

C5, but this would only take five per cent (5%) of the production away.  

 

Figure 12. Share of production in each product category and production plant before and 
after disruption - Supplier S1 
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Production plants F2, F3, and F4, all use supplier S2 in their production for category 

C2. For this category, supply disruption from S2 would have significant impact. In 

case of disruption, whole production in all production plants would get stagnated 

(see figure 11). As the supplier provides very product specific raw materials, supplier 

replacement would require product development to discover equivalent raw 

material, which would take time. For production plant F3 supplier S2 has impact on 

product category C3. Also, in this category 100 % of the production would be left out 

in F3 in case of disruption. This would mean 46 % of the whole production in the 

category C3.  

Most little impact would a disruption have on category C1. As it is shown in the figure 

11, production plant F2 would have to stagnate all its production, and production 

plant would lose 3 % of its production which is only 2.22 % of whole production in 

this category.   

 

Figure 13. Share of production in each product category and production plant before and 
after disruption - Supplier S2 
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two to three weeks. The interview with a sourcing representative revealed, that after 

previous BIA, the supplier and case company have started to improve their relations 

to mitigate risks. For example, the supplier is now obligated to keep their own buffer 

stock reserved for the case company. Also, substitutive raw materials have been 

searched to replace supplier S1’s and S2’s key raw materials in case of disruption.  

 

Case Supplier S3 

Supplier S3 is distinct compared other suppliers, as it is an internal supplier. S3 

manufactures and delivers raw materials to all production plants. Also this supplier 

delivers raw materials used in more than one product category (C1, C4, C5). For 

category C1, the impact of disruption would be significant. In category C1, 

production plant F3 would lose 30 % of its production, F4 would lose 50 % and F2 

all of it. Plant F1 would lose 10 per cent of their production in category C4. For 

production plant C5 disruption would affect only on one product, and the impact 

would be relatively little. According to the interviews, there are some possible 

suppliers those could replace supplier S3, but in case of disruption, buffer stock 

would not last until replacing raw materials had been selected. Supplier S3 

manufactures raw materials those require long product development and refining, 

and therefore these raw materials cannot be replaced overnight. S3 also 

manufactures vast number of different raw materials and it is not possible, that only 

one supplier could replace their production within short time. The gap between 

stockout and supplier replacement are estimated to be from two weeks to two 

months, but according to interviews some products are very specific and production 

quantities are small, which means that their replacement with an external supplier 

is practically impossible. 



50 

 

 

Figure 14. Share of production in each product category and production plant before and 
after disruption - Supplier S3 

Case supplier S4 

Supplier S4 has advantage, that it has two production plants producing same raw 

materials. This mitigates some risk, as in case of fire, for example, all production 
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which mitigates the country risk. But if the supplier would go out of business, or there 

would be some other disruption affecting the whole supplying company, there would 

not be replacing supplier. Also, if the supplier would lost roughly half of its production 

capacity along with one production plant, it is not guaranteed that the supplier would 

be capable to deliver all required shipments.  

In case of supply disruption, the biggest impact would be on categories C1 and C3. 

Production plant F3 would lose nearly 100 % and F4 50 % of their production in 

category C1. In category C3 disruption would only affect production in F3, since F2 

and F4 do not use raw materials supplied by S4. The effect on F3’s production in 

C3 would be 100 % and all of the production would get stagnated. This means 46 

% of all production in category C3.  

0 20 40 60 80 100 120

C4 impact

C4

C1 impact

C1

S3

F1 F2 F3 F4



51 

 

 

Figure 15. Share of production in each product category and production plant before and 
after disruption - Supplier S4 

 

Case Supplier S5 
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0 20 40 60 80 100 120

C5 impact

C5

C4 impact

C4

C3 impact

C3

C1 impact

C1

S4

F1 F2 F3 F4 F5



52 

 

For category C1 a disruption would have remarkable impact especially for 

production in production plant F4 where all of production would get stagnated. Also 

F2 would lose half of its production, although it is only 4 % of whole production in 

category C1. For production plant F3, the impact would be insignificant, as only 1 % 

of their production would get stagnated. In category C4, production plant F1 would 

lose 37 % of its production in category C4. Although production plant F1 does not 

manufacture dairy based products, 37 % drop in production would have significant 

effect on produced quantities and margins. Also other raw materials would be left 

without use, and some of these raw materials are also perishable.  

 

Figure 16. Share of production in each product category and production plant before and 
after disruption - Supplier S5 

 

6.3. Identified supplier risks 

 

In previous chapters the dependency of the key suppliers was evaluated, as was 

the impact of supplier disruption. As the impacts of disruption are known, for risk 

mitigation and risk prevention, it is essential to acknowledge, where these risks 

might originate from. This way the future uncertainties can be recognized, and the 

future scenarios can be managed proactively. In this section the most severe 

disruption risks will be identified.  
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Each of the suppliers analysed in this thesis (both internal and external) have been 

sent a contingency questionnaire by the case organisation. Other key suppliers have 

also answered the questionnaire. As the suppliers have answered these 

contingency questionnaires by themselves, it cannot be stated, that they include all 

possible and most severe risks, that could be identified. Although all of these 

suppliers are key suppliers for the case company, and their co-operation has been 

ongoing for year, the suppliers might still have urge to embellish their results.  

In the contingency questionnaires the question of disruption risks is put as follows: 

“What is the most severe business interruption risk for your production and 

deliveries? What would cause it? What kinds of impact would it have on our 

business?“ Two out of five suppliers observed in this thesis did not answer the 

question of most severe disruption risks. All of the observed suppliers who did 

answer the question, noted fire as one of the most severe risks considering business 

continuity. For example one supplier (S4) stated that:  

“Fire is the most severe risk. It will stop our production on the area where fire 

starts. Fire can be isolated quickly by fire protection system to limit damages. This 

makes it easier to re-start or continue” 

This implies, that the supplier acknowledges the risk, but continuity of the production 

should be guaranteed, and the impact would be minimum. Also other suppliers have 

similar statements, where most severe risks are identified, but the impact on case 

company are perceived mild. For example supplier S5 stated that: 

“Fire caused by machine- or electrical fault. This would reflect our co-operation in 

that way, we would quickly seek alternative supplying factories in our corporation, 

for each product.” 

In the previous BIA in 2010 destructive fire was also named as the one of the most 

severe threats for business continuity. Other disruption risks identified by suppliers 

are: epidemic disease among employees, outage in water supply, disruption in the 

suppliers supply chain, earthquake, or political disorder.  

7.0. Discussions 
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The main goal of this thesis was to find out how disruption in supply chains would 

affect the case company’s performance. By utilizing supply chain risk management 

and business continuity management theories and tools, such as risk identification 

and business impact analysis, the research could depict current situation of the case 

company’s supplier dependency. This chapter provides s summary of the research 

and presents its key findings to the research questions.  

7.1. Summary 

 

The purpose of this research originates from the needs of the case company. The 

case company requires updated information of their supplier dependency and 

needed to know what the impacts in case of supplier disruption would be. To achieve 

these objectives, business impact analysis (BIA) was chosen to be used as the 

research method. Similar study had been executed almost a decade before, and 

therefore it was necessary to achieve view of the current situation. In the beginning 

of the research, a BIA framework was created based on the previous literature of 

the topic (see figure 6). First step was to identify key products those were 

manufactured in the facilities of the case company. Data of the key products was 

gathered from internal databases. After the key products had been identified, they 

were disassembled to raw materials. Then the suppliers of these raw material were 

identified and appointed as key suppliers.  

Final BIA data was collected with questionnaires sent to production controllers in 

the case company’s production plants. The questionnaires were modified from the 

questionnaires used in previous BIA in 2010. Production controllers gave their 

estimates of buffer stock lasting time and supplier replacements time, in case of 

disruption. Also, there were estimates of the disruption impact on each product 

category. After results from the questionnaires were analysed, sourcing 

representatives were interviewed considering key suppliers, supplier replacements, 

and different disruption risks these suppliers have.  

In this thesis, five suppliers, production plants and product categories were chosen 

for closer observation and analysis. After analysing supplier dependency and the 

impact the suppliers could have in case of disruption, these potential and severe 

disruption risks were identified. All suppliers, production plants and product 
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categories could not have been illustrated due to time and space constraints. Also, 

as the work includes confidential information, exact numbers or names were not 

given. All of the chosen suppliers are regarded as key suppliers, hence all of them 

deliver to more than just one production plant, and their raw materials are used in 

the most manufactured products.  

7.2. The results 

 

The main research question of this thesis was:  

How dependent the case company is on its key suppliers? 

 

In this research, dependency of key suppliers in observed production plants varied. 

Although in case of disruption dependency on supplier can have impact on 

company, according to Hallikas and Lintukangas (2016) supplier dependency 

appears not to influence supply risk management performance. Different production 

plants had significant differences between their supplier replacement times and 

buffer stock lasting times. For example, production plant F1 had evaluated, that in 

case of disruption, 55 % of their suppliers could be replaced, without interruption in 

production (SRT<BSLT). Whereas production plant F2 evaluated, that none of their 

suppliers could be replaced fast enough, to avoid interruption in production. Similar 

situation is for production plants F3 and F4. It is worth noticing, that production plants 

that are least dependent on their key suppliers (F1 and F5) only manufacture 

products to one single product categories. F1 manufactures products for category 

C4 and F5 manufactures products for C5. Production plants F2, F3 and F4 

manufacture more products and have more product categories. Greater number of 

products makes it more difficult to manage supplier portfolio and supply risks. 

Wagner et. al. (2011) suggested, that supply risk increases and the ability to 

manage risk will weaken, if a company is too dependent on its suppliers. All in all, it 

can be stated, that supplier dependency is very production plant and production 

category dependent.  

 

Although all production plants do not seem to be very dependent on their suppliers, 

the production plant with most production (F3) has significant dependencies on its 
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suppliers. According to Kim and Wemmerlöv (2015), the more developed and 

advanced the supplied raw materials are, the more dependent a customer may 

become of its supplier and the supplier’s power over the customer increases. Same 

can be noted in the results, as most of the selected key suppliers supply relatively 

custom-made raw materials.    

    

The first sub question was: 

 

What are the impacts of realized supplier disruption? 

 

To answer this question, a BIA was conducted. Results of this analysis address, 

that the impacts of realized supplier disruptions may have significant consequences. 

In most cases supplier disruption could cause 0,2-40 % reduction in production but 

for example if supplier S4 could not deliver, the impact would be 85 % of the 

production in category C1 and 100 % of the production in category C3 (see figure 

13). Lost in produced quantities and lost in profit margins are not the only impacts a 

disruption may have. Managing perishable inventories is a risk in many supply 

chains (Stranger et. al. 2012). As the case company operates in dairy sector, the 

company is owned by dairy farmers, and the supply of raw milk is constant. In case 

of disruption, milk supply could not be reduced, and in case of disruption, supplied 

milk would need to be disposed, which would mean extra costs. Milk is an easily 

perishable product, and it cannot be stored for long time to wait for later use. Also 

in case of disruption, other raw materials from other suppliers would need to be 

stored or disposed depending of their shelf life. Some of the orders and deliveries 

could be rearranged with the suppliers, but in some cases, there would be extra 

costs from stocking and disposal.  

 

The second sub question was:  

What kind of disruption risks can be identified? 

Based on continuity questionnaires filled by suppliers, and interviews executed with 

the sourcing representatives of the case company, several disruption risks could be 

identified. Most frequently appeared risk was fire in the manufacturing facilities. 
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Other identified risks were epidemic disease among employees, outage in water 

supply, disruption in the suppliers supply chain, earthquake, or political disorder. It 

is assumed, that all potential disruption risks cannot be identified and their 

probability is hard to forecast, since supply chains lack of transparency and visibility.  

The identified disruption risks are same, or very similar with other literature (see 

Tang 2006; Sikdar 2011). Epidemic disease among employees is one particular 

disruption risk, that was not identified in the literature review. This is an endogenous 

risk, located within supply chain, and can be kept as a relatively unlikely risk. 

8.0. Conclusions 
 

This final chapter summarizes theoretical findings and the managerial implications 

of this research. The chapter proposes new research topics and sets limitations for 

future studies in light of the empirical results.  

8.1. Theoretical findings 

 

As noted in the beginning of this thesis, Supply chains are becoming more and more 

complex and extensive. With longer supply chains it is harder for companies to 

manage risk and prevent them. Although disruption risks are unlikely to occur, they 

have serious consequences. Literature on supply disruptions has been increasing 

in past two decades. Real life events have provoked interest from both managerial 

and academic perspective to develop tools to identify, assess, mitigate and monitor 

risks. The literature includes various advice to supply risk management. Couple 

repetitive subjects can be identified. The first is, that information exchange and 

visibility in the supply chain are good tools to mitigate and manage supply chain risk. 

Other one is, that although disruption in supply chains may have significant impact 

on the whole business and other companies in the supply chain, company 

management tend to neglect them due to their improbability. 

 

In academic literature there are relatively little studies of business impact analysis. 

As there is no clear consensus on BIA in the academic literature, there is a clear 

research gap for it, which justifies also this work, to clear out the capability of BIA.  

Although BIA is considered to be a key part of BCM, there are few studies focusing 
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on BIA, compared to more comprehensive election of BCM research. Especially 

case studies of BIA are exceptional in the academic literature. This is probably one 

of the main reasons, why the model of BIA processes varies between researchers.  

 

8.2. Managerial findings and implications 

 

In this thesis, the case company’s supply risks related to their key suppliers were 

evaluated from various angles. The case company’s dependency on key suppliers 

was evaluated, as well as the impact on product categories, in case one key supplier 

was unbale to supply. Potential and most severe disruption risks were identified 

also. The findings underline the importance of constant supply risk management 

and monitoring. The research revealed the current situation of the case company’s 

dependency of its key suppliers in five production plants. According to the results, 

individual suppliers may have significant impact on business in case of disruption, 

and the case company should consider their positions with the key suppliers and 

how to mitigate the impact of a disruption. The case company can either advance 

their relationship with the key supplier, or they can consider to seek for substitutable 

suppliers. This is very raw material and supplier based, and should always be 

evaluated separately. in case of individual suppliers seeking for substitutive supplier 

would be essential to secure continuity. For certain suppliers the lack of substitutive 

supplier is not result from the uniqueness of their products or lack of competition, 

but because their relationship with the case company has a long history. 

As a future implication, the case company should monitor its key suppliers risk 

sensitivity and try to make supply chains more visible. For example, the case 

company could organise security auditions in the suppliers’ facilities and conducts 

frequently contingency and continuity questionnaires. Also BC plans could be 

required from key suppliers. Internal actions could be assessing potential disruption 

risks of the key suppliers and constructing damage-control plans for these likely 

disruption scenarios and classify buffered materials by their level of criticality. 

This BIA considered only direct key suppliers in the perspective of domestic 

production plants. The research could be expanded to cover also indirect suppliers 

or more non-key suppliers. This would be very time-consuming project, and would 
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require a bigger team to carry it out. Also, the IT-systems of the case company would 

be a relevant subject for BIA.   

8.3. Limitations and suggestions for future research 

 

As any other thesis, also this one is bound to some limitations. First, as case studies 

in general, this study was a commission from the case company, and it handled the 

topic of BIA and supply disruptions from a narrow perspective. Therefore, the results 

cannot be generalised to reflect all organisations or supply chains. Also, the industry 

where the case company is located narrows the possibilities to utilize these results. 

Besides industrial limitations, also the geographical location (Finland) of the case 

company limits possibilities to apply this research in other studies. The thesis is 

rather superficial insight of the topic. This is partly due to the included confidential 

data, which forced to make the report more undetailed than what would be optimal 

for an academic research.  

Secondly, the main data for the research was collected through questionnaires. The 

respondents in most of the production had similar positions in their department. Still 

it could be noted, that regardless of the similar jobs, the quality of the responses 

varied significantly. The respondents should rely on same sources of data when 

giving their answers, but in a large corporation this cannot be guaranteed.   

In the future, more academic research of the BIA would be recommended. At the 

moment academic field lacks mutual definition of BIA. Many authors now have 

different outlook of central definitions of BIA and BIA process, although there are 

still many similarities in the fundamental level. Especially case studies of BIA would 

be recommended. At the moment the most relevant case study considering BIA was 

associated with automotive industry (see Torabi et. al. 2014). For example, the fast-

moving consumer goods (FMCG) industry is considered as the largest industry in 

the world, and this industry lacks coherent BIA case research.    

  



60 

 

 

References 
 

Aláez-Aller, R. and Longás-García, J. C. (2010). Dynamic supplier management in 

the automotive industry. International Journal of Operations & Production 

Management; Bradford Vol. 30, Iss. 3,  

 

Allianz (2019). Allianz Risk barometer 2019, [Accessed: 28.2.2019] [Available:] 

https://www.agcs.allianz.com/insights/white-papers-and-case-studies/allianz-risk-

barometer-2019/ 

 

Alves, D. & Gomes de Almeida, M. (2015). Business Continuity Management (BCM) 

Applied to Transpetro's National Operational Control Center-CNCO. Procedía 

Computer Science, 55, 431-440 

 

Barnes (2007). The Definitive Handbook of Business Continuity Management, 

Second Edition. Edited by Andrew Hiles FBCI. © 2007 John Wiley & Sons Ltd. 

 

Berg, E., Knudsen, D. and Norrman, A. (2008). "Assessing performance of supply 

chain risk management programmes: a tentative approach", International Journal of 

Risk Assessment and Management, Vol. 9 No. 3, pp. 288-310. 

 

Blackhurst, J.V., Scheibe, K.P. and Johnson, D.J. (2008). "Supplier risk assessment 

and monitoring for the automotive industry", International Journal of Physical 

Distribution & Logistics Management, Vol. 38 No. 2, pp. 143-65. 

 

Blos, M. F., Hoeflich, S. L. and Miyagi, P. E. (2015). A general Supply Chain 

Continuity Management Framework. Procedia Computer Science, Vol. 55, pp. 

1160-1164 

 



61 

 

Brännback, M. and Wiklund, P. (2001). A new dominant logic and its implications 

for knowledge management: a study of the Finnish food industry. Knowledge and 

Process Management, 8 (4), 197–206. 

 

BS25999, B.S. (2007). Business Continuity Management-Part 2.: Specification 

Business Continuity Management. 

 

Cerullo, V. and Cerullo, R. (2004), "Business continuity planning: a comprehensive 

approach", Information Systems Management, Vol. 21 No. 3, pp. 70-78 

 

Chopra, S. and Sodhi, M.S. (2004). “Managing Risk to Avoid Supply-chain 

Breakdown.” Mit Sloan Management Review 46 (1): 53–61. 

 

Christopher, M. and Peck, H. ( 2004 ), " Building the resilient supply chain ", 

International Journal of Logistics Management, Vol. 15 No. 2, pp. 1 - 14 . 

 

Craighead, C., Blackhurst, J., Rungtusanatham, M. J. and Handfield, R. B. (2007). 

The Severity of Supply Chain Disruptions: Design Characteristics and Mitigation 

Capabilities. Decision Sciences; Atlanta, Vol. 38, Issue 1, pp. 131-156 

 

Cranfield University School of Management (2002). Supply Chain vulnerability. Final 

report, pp. 35–70. 

 

Douglas, M. (1990). "Risk as a forensic resource", Daedalus, Vol. 119 No. 4, pp. 1-

17. 

 

Drewitt, T. (2013). A Manager’s Guide to ISO22301 – A practical guide to developing 

and implementing a business continuity management system. Cambridgeshire: IT 

Governance Publishing. 

 

Eisenhardt, K. M. & Graebner, M. E. (2007). Theory building from cases: 

Opportunities and challenges. Academy of Management Journal, 50(1), 25–32 

 



62 

 

Emerson, R. M. (1962). Power-dependence relations. American Sociological 

Review, Vol.  27 No. 1, pp. 31–41. 

 

ETL (2019). Maistuva Suomi – Suomen elintarviketeollisuus . [Online]. 

http://etl.multiedition.fi/www/fi/ammatinvalinta/Elintarviketeollisuuden_esittely.pdf 

[Accessed 4.4.2019] 

 

Faertesa, D. (2015). Reliability of Supply Chains and Business Continuity 

Management, Procedia Computer Science 55 1400 – 1409 

 

Fan, Y. and Stevenson, M. (2018). Reading on and between the lines: risk 

identification in collaborative and adversarial buyer–supplier relationships Supply 

Chain Management; Bradford Vol. 23, Iss. 4,  (2018): 351-376. DOI:10.1108/SCM-

04-2017-0144 

 

Fang Y. and Shou B. (2015). Managing supply uncertainty under supply chain 

Cournot competition European Journal of Operational Research, 243 (1) (2015), 

pp. 156-176  

 

FFIEC (The Federal Financial Institutions Examination Council). 2015. Business 

Continuity Planning Booklet. [Accessed 12.4.2019] [Available:] 

http://ithandbook.ffiec.gov/ITBooklets/FFIEC_ITBooklet_BusinessContinuityPlanni

ng.pdf.  

 

Fritz, M. and Schiefer, G. (2009). “Tracking, tracing, and business process interests 

in food commodities: a multi-level decision complexity”, International Journal of 

Production Economics, Vol. 117 No. 2, pp. 317-329. 

 

Gartner (2019). Business Impact Analysis (BIA), [online article] [Accessed: 

28.2.2019] [Available:] https://www.gartner.com/it-glossary/bia-business-impact-

analysis 



63 

 

 

Gibb, F. and Buchanan, S. (2006). A framework for business continuity 

management. International Journal of Information Management: Vol. 26. pp. 128-

141. 

 

Greene, J.C., Caracelli, V.J. and Graham, W.F. (1989). ‘Toward a Conceptual 

Framework for Mixed-method Evaluation Designs’, Educational Evaluation and 

Policy Analysis 11(3): 255–74 

 

Hallikas, J. & Lintukangas, K. (2016) Purchasing and supply: An investigation of risk 

management performance. International journal of production economics. Vol 171. 

No. 4. pp. 487-494 

 

Hallikas, J., Karvonen, I., Pulkkinen, U., Virolainen, V. M. and Tuominen, M. (2004). 

“Risk Management Processes in Supplier Networks.” International Journal of 

Production Economics 90 (1): 47–58 

 

Handfield, R., Elkins, D., Blackhurst, J. and Craighead, C. (2005). “18 Ways to 

Guard against Disruption,” 

 

Harland, C., Brenchley, R. and Walker H. (2003). Risk in supply networks, Journal 

in Purchasing and Supply Management, 9 (2), pp. 51-62 

 

Harland, C.M. and Knight, L.A. (2001). Supply strategy: a corporate social capital 

perspective. Research in the Sociology of Organisations: Social Capital of 

Organisations. JAI Press, Elsevier Science, London, 18, pp. 151–183. 

 

Hendricks, K. and Singhal, V. (2003). “The Effect of Supply Chain Glitches on 

Shareholder Wealth,” Journal of Operations Management, 21(5), 501–522. 

 



64 

 

Hendrics, K. B. & Singhal, V. R. (2005). An Empirical Analysis of the Effect of Supply 

Chain Disruptions on Long-Run Stock Price Performance and Equity Risk of the 

Firm. Production and Operations Management, Vol. 14, Issue 1, pp. 35-52 

 

Hiles, A. (2007). The Definitive Handbook of Business Continuity Management. 

Chichester: John Wiley & Sons, Ltd. 

Hirsjärvi, S., Remes, P. & Sajavaara, P. (2009). Tutki ja kirjoita. 15th – 16th edition, 

Kustannusosakeyhtiö Tammi, Helsinki 

 

Hoffmann, P., Schiele, H. and Krabbendam, K. (2013). Uncertainty, supply risk 

management and their impact on performance Journal of Purchasing and Supply 

Management Volume 19, Issue 3, September 2013, Pages 199-211 

 

Jüttner, U. and Maklan, S. (2011). " Supply chain resilience in the global financial 

crisis: an empirical study ", Supply Chain Management, Vol. 16 No. 4, pp. 246 - 259. 

 

Jüttner, U., Peck, H., Christopher, M., (2003) Supply chain risk management: 

outlining an agenda for future research International Journal of Logistics, Vol. 6 No. 

4, pp. 197-210 

 

Kajava, J., Varonen, R., Anttila, J., Savola, R. and Röning, J. (2006). "Senior 

executives' commitment to information security - from motivation to responsibility", 

Proceedings of the International Conference on Computational Intelligence and 

Security, IEEE. 

 

Kern, D., Moser, R., Hartmann, E. & Moder, M. (2012). “Supply risk management: 

model development and empirical analysis”, International Journal of Physical 

Distribution & Logistics Management, Vol. 42 No. 1, pp. 60-82 

 

Kim, Y.H., Wemmerlöv, U. (2015) Does a supplier's operational competence 

translate into financial performance? An empirical analysis of supplier–customer 

relationships. Decision. Sciences. 2015; 46: 101– 134. 

 



65 

 

Kleindorfer, P.R. and Saad, G.H. (2005). "Managing disruption risks in supply 

chains", Production and Operations Management, Vol. 14 No. 1, pp. 53-68 

 

Kuei, C., Madu, C. and Lin, C. (2011). Developing global supply chain quality 

management systems, International Journal of Production Research, Vol. 49 Issue 

15, pp. 4457-4481 

 

Kunreuther H. (1976). Limited knowledge and insurance protection, Public 

Policy, 24, pp. 227-261 

Leavy, B. (2004). Outsourcing strategies: opportunities and risks – special four-

article report on strategic outsourcing. Strategy and Leadership, 32 (6), 20–25. 

 

Lee, H.L. (2004). The triple-a supply chain Harvard Business 

Review, 82 (10) (2004), pp. 102-112 

 

Lim, M., Bassamboo, A., Chopra, S. and Daskin, M. S. (2011) Use of Changing 

Strategies in the Presence of Disruption Risks. Northwestern University research 

report, 2010. 

 

Mentzer, J., DeWitt, W., Keebler, J., Min, S., Nix, N., Smith, C. and Zacharia, Z. 

(2001). Defining supply chain management. Journal of Business Logistics, Vol. 22, 

No. 2, pp. 1-24. 

 

Monczka, R. M., Handfield, R. B., Guinipero, L. C. and Patterson, J. L. (2009). 

Purchasing and Supply Chain Management. Cengage Learning, New Tech Park. 

 

Norrman, A. and Lindroth, B. (2002). Supply Chain Risk Management: Purchasers´ 

vs. Planners´ Views on Sharing Capacity Investment Risks in the Telecom Industry. 

Paper presented at the 11th International IPSERA conference, Enschede, The 

Netherlands. 

 



66 

 

Olayanju (2019). Top trends driving change in the food industry 

https://www.forbes.com/sites/juliabolayanju/2019/02/16/top-trends-driving-change-

in-the-food-industry/ 

Peck, H. (2005). Drivers of supply chain vulnerability: an integrated framework, 

International Journal of Physical Distribution and Logistics Management, Vol. 35, 

No. 4, pp. 210–232.  

 

PwC (2019) 10 changes in food. [online article] [assessed 3.3. 2019] Available at:  

https://www.pwc.nl/en/industries/agrifood/10-changes-in-food.html 

 

Rangel, D., de Oliveira, T., Leite, M. (2014) Supply chain risk classification: 

discussion and proposal. International Journal of Production research, Vol. 53 No. 

22. pp. 6868-6887 

 

Roberta P. C., Christopher, M. and Lago Da Silva, A. (2014). Achieving supply chain 

resilience: the role of procurement. Supply Chain Management, Vol. 19, Iss. 

5/6,  (2014): 626-642 

 

Roth, A.V., Tsay, A.A., Pullman, M.E. and Gray, J.V. (2008). “Unravelling the food 

supply chain: strategic insights from China and the 2007 recalls”, Journal of Supply 

Chain Management, Vol. 44 No. 1, pp. 22-39. 

 

Royal Society (1992). Risk: Analysis, Perception and Management, Report of a 

Royal Society Study Group, The Royal Society, London. 

 

Saltmarsh, N. and T. Wakeman (2004). Local Links in the Global Supply Chain, East 

Anglia Food Link, Leader + Broads Rivers Programme Norfolk, 2004. 

 

Savage, M. (2002). Business continuity planning. Work Study: Vol. 51. pp. 254-261. 

 



67 

 

Sikdar, P. (2011). Alternate Approaches to Business Impact Analysis, Information 

Security Journal: A Global Perspective, Vol. 20:3, pp. 128-134 

 

Sikdar, P. (2017). Practitioner’s Guide to Business Impact Analysis, CRC Press, 

Taylor & Francis Group, Boca Raton, USA, pp. 484, ISBN: 978-1-4987-5066-0 

 

Smith, D. (2004). "For whom the bell tolls: imagining accidents and the development 

of crisis simulation in organizations", Simulation & Gaming, September, pp. 347-62. 

 

Stanger, S.H.W., Wilding, R., Yates, N. and Cotton, S. (2012), “What drives 

perishable inventory management performance? Lessons learnt from the UK blood 

supply chain”, Supply Chain Management: An International Journal, Vol. 17 No. 2, 

pp. 107-123 

 

Stuart, I., McCutheon, D., Handfield, R., McLachlin, R. & Samson, D. (2002). 

Effective case research in operations management: a process perspective. Journal 

of Operations Management, 20, 5, 419-433. 

 

Svensson, G. (2000). A conceptual framework for the analysis of vulnerability in 

supply chains. International Journal of Physical Distribution & Logistics 

Management, 30 (9), pp. 731–750 

 

Świerczek, A. (2014). The impact of supply chain integration on the “snowball effect” 

in the transmission of disruptions: an empirical evaluation of the model International 

Journal of Production Economics, Vol. 157 pp. 89-104 

 

Tang, C. (2006).  Perspectives in supply chain risk management, International 

Journal of Production Economics, 103 (2), pp. 451-488 

 

Thomas, D. J. and Griffin, P.M. (1996). Coordinated supply chain management. 

European Journal of Operational Research, Vol. 94 Issue 1, pp. 1-15. 

 



68 

 

Thun, J-H. and Hoenig, D. (2011). An empirical analysis of supply chain risk 

management in the German automotive industry, International Journal of Production 

Economics, Vol. 131, No. 1, pp. 242–249. 

 

Torabi, S. A., Soufi, H.R. and Sahebjamnia, N. (2014). A new framework for 

business impact analysis in business vontinuity management (with a case study), 

Safety Science, Vol. 68, pp. 309-323 

 

Tummala, R. & Schoenherr, T. (2011). “Assessing and managing risks using the 

supply chain risk management process (SCRMP)”, Supply Chain Management: An 

International Journal, Vol. 16 No. 6, pp. 474-483. 

 

Uusitalo, H. (1991). Tiede, tutkimus ja tutkielma: johdatus tutkielman maailmaan. 2. 

painos. Helsinki: WSOY. 

 

Vainio A. (2018) Eräänä päivänä Venäjä sulki portit - samana päivänä Valio järjesti 

viiden tehtaan tuotannon uusiksi. Maaseudun Tulevaisuus. [online article] 

[assessed 31.5.2019] available: 

https://www.maaseuduntulevaisuus.fi/talous/artikkeli-1.232381 

 

Wagner, S. M., Bode, C., Koziol, P. (2011) Negative default dependence in supplier 

networks. International journal of production economics. Vol. 132. No. 2. pp 398-

406  

 

Wang, D. and Yang, Z. (2007). Risk Management of Global Supply Chain. In 

Proceedings of the IEEE International Conference on Automation and Logistics, 

ICAL 2007, 1150–1155. Jinan. 

 

Waters, D. (2007). Supply chain risk management: Vulnerability and resilience in 

logistics, Kogan Page Limited: London. UK 

 

Williamson, O.E. (2008). Outsourcing: transaction cost economics and supply chain 

management Journal of Supply Chain Management, 44 (2008), pp. 5-16 



69 

 

 

Yang, B. and Yang, Y. (2010). Postponement in supply chain risk management: a 

complexity perspective. International Journal of Production Research, 48 (7), 1901–

1912. 

 

Yin, R. K. (2018). Case Study Research and Applications – Design and Methods. 

6th edition, Sage Publications, Los Angeles 

 

Zsidisin, G., Ellram, L., Carter, J. and Cavinato, J. (2004). An Analysis of Supply 

Risk Assessment Techniques. International Journal of Physical Distribution & 

Logistics, vol. 34, no. 5, pp. 397-413 


