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The aim of the research is to look at the applications of blockchain technology in the 

supply chain management field and find out how the blockchain technology can be 

beneficial in the supply management. The research investigates the theories of basic 

supply management principles, concept of the blockchain technology and the concept 

of value. The study aims to find out the benefits of the blockchain technology to the 

supply management as well as discuss on the challenges of the blockchain technology 

adaption.  

 

The research was conducted using qualitative methods and the data was collected by 

using semi-structured interviews. The interviews were made to three different 

companies, one interviewee from each company. The results of the research show that 

the blockchain technology can be beneficial for supply management in several ways 

and it can especially provide solutions to sustainable supply management. All the 

interviewees saw that the future for the blockchain technology seems promising. 

Therefore, this topic can be researched also further as the blockchain technology 

matures. 
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Tutkimuksen tarkoituksena on tarkastella lohkoketjuteknologian sovelluksia 

hankintojen johtamisessa, ja selvittää kuinka lohkoketjuteknologia hyödyttää 

hankintojen johtamista. Tutkimus tarkastelee hankintojen johtamisen perus-

periaatteita, lohkoketjuteknologian ominaisuuksia ja arvon käsitettä. Tutkimus pyrkii 

selvittämään hyödyt, joita lohkoketjuteknologia voi tarjota yritykselle, kuten myös 

keskustelemaan haasteista, joita lohkoketjuteknologian käyttöönotolla voi olla.  

 

Tutkimus toteutettiin laadullisia tutkimusmenetelmiä käyttäen ja data kerättiin 

puolistrukturoiduilla haastatteluilla. Haastattelut kerättiin kolmesta yrityksestä, yksi 

haastattelu kustakin yrityksestä. Tutkimuksen tulokset osoittavat, että 

lohkoketjuteknologia voi olla hyödyllistä hankintojen johtamisella monella eri tavalla, 

erityisesti se voi tarjota ratkaisuja vastuulliseen hankintojen johtamiseen liittyen. Kaikki 

haastateltavat näkivät, että lohkoketjuteknologian tulevaisuus vaikuttaa lupaavalta. 

Siispä tätä aihetta voidaan tutkia lisää myös lohkoketjuteknologian vakiintuessa. 

 

 

 



  

ACKNOWLEDGEMENTS 

 

The time at the University includes the best memories of my life: new friendships made 

around the world, travelling different countries and lessons learned. Life outside the 

University has not always been easy during the six years, but the last years have taught 

me plenty and the future seems bright. 

The writing of the thesis has taken longer than expect, but now it is done. I want to 

thank the interviewees, who agreed to share their thoughts, without them I could not 

have finished this. I want to also thank Katrina for her review and comments on the 

research, which has been valuable for finalizing this thesis project. 

The biggest support during the years at the University I have received from home. 

Thank you, Mum and Brother, you have helped me, when I have most needed it.  Last, 

but not least, thank you friends for the support and great memories! 

 

Cheers to the life ahead! 

 

 

 

 

 

 

 

In Hyvinkää, 9.12.2019 

Sanni Mattila 



  

TABLE OF CONTENTS 

1. Introduction ............................................................................................................. 1 

1.1 Background ....................................................................................................... 1 

1.2 Literature review................................................................................................ 2 

1.3 Research gap & research questions ................................................................. 4 

1.4 Aim and limitations ............................................................................................ 4 

1.5 Conceptual framework ...................................................................................... 5 

2. Theoretical concepts............................................................................................... 7 

2.1 Value ................................................................................................................. 7 

2.2 Sustainable Supply Chain Management ......................................................... 12 

2.3 Blockchain technology .................................................................................... 21 

2.3.1 Blockchain characteristics ........................................................................ 21 

2.3.2 Blockchain in supply management ........................................................... 28 

2.3.3 Challenges with blockchain utilization ...................................................... 35 

3. Findings ................................................................................................................ 38 

3.1 Research methodology & data collection ........................................................ 38 

3.2 Validity & reliability .......................................................................................... 39 

3.3 Company introductions ................................................................................... 40 

3.3.1 Arla Oy ..................................................................................................... 40 

3.3.2 SOK .......................................................................................................... 41 

3.3.3 IBM ........................................................................................................... 41 

3.4 Blockchain utilization in supply management .................................................. 42 

3.5 The challenges of the technology.................................................................... 45 

3.6 The future of the technology ........................................................................... 47 

4. Discussion ............................................................................................................ 49 

5. Conclusions .......................................................................................................... 55 

5.1 Recommendations .......................................................................................... 58 

5.2 Limitations and future research ....................................................................... 59 

References ............................................................................................................... 61 

 

 

 

 



  

FIGURES AND TABLES 

 

Figure 1: Framework of the research 

Figure 2: Different value propositions 

Figure 3: The shift from product-centered view to value co-creation 

Figure 4: Theoretical framework for supply chain management research 

Figure 5: The strategic wheel of supply 

Figure 6: Aspects of sustainability 

Figure 7: Sustainable Supply Chain Management 

Figure 8: Basic inner workings of blockchain technology 

Figure 9: Basic architecture of the blockchain technology 

Figure 10: Barriers for blockchain adoption 

Figure 11: Issues that interviewees point out about the benefits of blockchain in supply 

management 

Figure 12: Challenges of the blockchain utilization according to the interviewees 

Figure 13: The future of the blockchain according to the interviewees 

 

Table 1: Main sources of the theory part 

Table 2: Blockchain principles 

Table 3: Blockchain technology’s impact on the different supply chain actors 

Table 4: Elements of blockchain and their impact on supply chain 

 

 

 



1 
 

1. Introduction 

New technologies are capable of adding value to the companies and enchanging the 

companies’ activities in every area including the supply chain management. As 

Marinagi C., Trivellas P. & Sakas D. (2014) realise in their study that IT practises and 

techniques have crucial role in providing sustainable competitive advantage in the area 

of supply management in order to better manage the global competition and increased 

customer demands. One of these technologies of the future is blockchain technology. 

The aim of the research is to get a look at the applications of blockchain technology in 

the supply chain management field. The research investigates the theories of basic 

supply management principles, concept of the blockchain technology and the concept 

of value. First, the literature behind the research and the research questions are 

introduced. Then paper continues to theory part explaining the important concepts 

around the research area, which is followed by the chapter of the revelations made by 

the interviews and finally paper is concluded with discussions and recommendations 

for the future. 

 

1.1 Background 

The research of blockchain technology is focused on the technical aspects such as 

privacy and security as well as most of the research is conducted in the Bitcoin 

environment (Yli-Huumo J., Ko D., Choi S., Park. S. & Smolander K., 2016). Literature 

also addresses how blockchain technology can be applied in finance industry 

(Treleaven P., Gendal Brown R. & Yang D. 2017). To be noted as well, that the 

technology is considerably new. Even though, Bitcoin emerged in 2008, literature 

about the application and influence of the underlying blockchain techniques just began 

to appear from around 2013 (White G. R. T., 2017). This background gives reasoning 

to investigate blockchain from different perspectives and on different areas. 

When going through research about blockchain and its applications in supply 

management related area, few theses came up: Krystsina Sadouskaya (2017) 

Bachelor’s thesis: Adoption of Blockchain Technology in Supply Chain and Logistics, 

Wu H. (2017) Master’s thesis: A distributed blockchain ledger for supply chain, Vegas 
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I. (2018) Master’s thesis: Blockchain: Applications, Effects and Challenges in Supply 

Chains and Jansson F. & Petersen O. (2017) Master’s thesis: Blockchain Technology 

in Supply Chain Traceability Systems -Developing a Framework for Evaluating the 

Applicability. These theses gave introduction to the field of research published. The 

revelation of these papers was that adaptation of blockchain applications in a supply 

chain in moderate and in the early phase. Also, these theses are already a few years 

old, which is a considerably long period when considering new technology adaptation. 

New technologies can provide efficiencies to the different industries and therefore it is 

interesting to investigate this new technology blockchain and how it could improve 

different aspects of supply chain management. It is also interesting to see where the 

literature is in the blockchain theory and blockchain’s different application versus how 

the blockchain technology is applied in the businesses. Furthermore, the future of the 

blockchain technology development is an interesting subject. 

 

1.2 Literature review 
 

The below table 1 lists the main sources that have formed the theory part of this thesis. 

Especially the literature in blockchain technology area is preferably from the previous 

years as the technology development is quite rapid. As can be seen from the table, the 

theory part consists of theory about value, sustainable supply management and 

blockchain technology. 

 

The concept of the value is introduced because the value concept is crucial part of any 

business activity. The creation of value is in the base of company actions, without the 

value creation and revenue to the company no business can exist and therefore neither 

the concept of supply management. The literature around sustainable supply chain is 

introduced as it is in the core of the research and as the demand for sustainability in 

company actions has increased in the 2010s. The theory for the blockchain technology 

is also crucial for the research as the background of the technology is important to 

introduce. 
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Table 1: Main sources of the theory part 

 Sources Content 

Value  
Lindgreen A., Hingley M. K., Grant D. B. & Morgan 
R. E (2012) 
  
Lindgreen A. & Wynstra F. (2005) 

  
Payne A. & Frow P. (2005) 

 
Payne A. & Frow P. (2013) 
 
Payne A., Storbacka K. and Frow P. (2008) 

 
defining value, customer-supplier 
relationship value 
 
value analysis, value creation & 
value delivery 
 
value creation 
 
value creation 
 
value co-creation 

Sustainable 
Supply Chain 
Management 

 
Chandra C. & Grabis J. (2016) 
 
Dubey R., Gunasekaran A., Childe S.J., 
Papadopoulos T. & Wamba S. F. (2017)  

 
Grimm C., Knemeyer M., Polyviou M. & Ren X. 
(2015) 
 
Kogg B. & Mont O. (2012) 
 
Schoenherr T., Modi S., Benton W., Carter C., Choi 
T., Larson P., Leenders M., Mabert V., Narasimhan 
R. & Wagner S. (2012) 
 
Storey J., Emberson C., Godsell J. & Harrison A. 
(2006)  

 
supply management decisions 
 
sustainable supply management 
 
 
supply management decisions 
 
 
sustainable supply management 
 
 
supply management decisions 
 
 
 
supply management decisions 
 

Blockchain  
Dobrovnik M., Herold D. M., Fürst E. & Kummer S. 
(2018) 
  
Korpela K., Hallikas J. & Dahlberg T. (2017) 
  
Kshetri N. (2018) 
  
Min H. (2019) 
  
Nowiński W. & Kozma M. (2017)  
 
Saberi S., Kouhizadeh M., Sarkis J. & Shen L. 
(2019) 

 
blockchain characteristics, 
blockchain applications 
 
blockchain characteristics 
 
blockchain characteristics, 
blockchain applications 
 
blockchain characteristics 
 
blockchain characteristics 
 
blockchain characteristics 
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1.3 Research gap & research questions 

 

Blockchain technology is relative new subject in the theoretical literature of supply 

chain management. Mostly the literature of blockchain technology is about the 

architecture of the blockchain and other rather technical research. Also, the insights 

from the business industries are limited. Therefore, this research aims to introduce the 

theories behind the meaningful concepts of supply chain management and the 

blockchain technology as well as reveal how blockchain is currently applied in business 

environment. 

 

This chapter introduces the main research question and sub-questions. The questions 

are formed based on the literature review and the research gaps in there. The goal of 

these questions is to provide answers for theoretical literature as well as provide 

perspectives to business world. This thesis aims to answer these questions throughout 

the chapters two to five. 

 

Main research question:  

R1    How can blockchain technology be beneficial in supply management? 

 

Sub-question:   

R2    What are the challenges of new technology adaptation? 

 

 

1.4 Aim and limitations 

This thesis aims to answer the research questions and provide new insights to 

business world. The goal is to find out how blockchain can be utilized in supply 

management and where the businesses are currently with the blockchain utilization. 

The research also investigates the challenges that the blockchain technology must 

overcome and how the different companies see the development of blockchain 

technology. 
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The technology is relatively new and therefore the literature is quite focused on 

technical aspects and the fields of research are limited. The newness of the technology 

is also seen in the number of the interviews as not that many companies have 

knowledge of blockchain technology or on-going projects with the technology. The 

more there are interviews collected the wider the view is about the subjects. The 

research is also limited to the Finnish business environment, so the findings of the 

study are not necessarily universally applicable. 

 

1.5 Conceptual framework 

 

The figure 1 below describes the framework behind the research. Figure 1 shows how 

blockchain technology has a chance to disrupt some processes included in the supply 

chain management and how the blockchain technology can create efficiencies in the 

supply chain management. The research in this thesis is about how blockchain 

technology can be beneficial in the supply management area. 

The supply management processes named in the figure 1 are adapted from the 

Croxton K. L., García-Dastugue S. J., Lambert D. M. & Rogers D. S. (2001)’s and 

Lambert D., García-Dastugue S. & Croxton K. (2005)’s articles. The idea in this 

framework is to figure out how the blockchain technology can affect different concepts 

of supply management and make these different processes more efficient or provide 

some tools to help deal with the activities related to supply management. As the figure 

describes blockchain can help the supply management for example in customer 

relationship management with the secure and efficient information sharing. The 

following chapters of this thesis will provide understanding for the matter. Theoretical 

part of the thesis will provide concepts through which the empirical part is viewed in 

the discussions chapter, and finally the research is concluded in the conclusions. 
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Figure 1: Framework of the research 
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2. Theoretical concepts 

This part consists of different theoretical concepts regarded useful in examining the 

application of blockchain technology in supply chain management. First the basic 

concepts of value and value-creation are considered and then the area of supply 

management together with the sustainability aspect is introduced. The last part of the 

theoretical concepts is about the basic characteristics of blockchain technology and its 

relation to supply management. 

 

2.1 Value 

Creating value is in the basis of every business providing base for the company 

activities. The concept of value is examined shortly so that the basic ideas are 

represented and fundamental importance in business and specially in supply chains is 

introduced. As Conti T. (2013) states, the concept of customer value is complex and 

therefore understanding and managing it is a crucial factor for success in the market 

and even more so in the case of very competitive market sectors.  

There are many perspectives to examine the concept of value. For example, the value 

can be viewed both from the company’s point-of-view and the customer’s point-of-view 

(Landroguez S., Castro C. & Cepeda-Carrion G. 2013; Ford, D. & Berthon P. 2002). 

Also, in the literature the customer value in business-to-business markets can be 

divided to two research sections: the value of (augmented) goods and services, and 

the value of customer-supplier relationships (Doyle P. 2000; Ford D. & Berthon P. 

2002; Lindgreen A. et al. 2012. Lindgreen A. & Wynstra F. 2005). Eggert A., Ulaga W., 

Frow P. & Payne A. (2018) explain that economic literature has two fellow perspectives 

on customer value: value in use and value in exchange.  

Lindgreen A., Hingley M. K., Grant D. B. & Morgan R. E. (2012) define value as the 

minimum monetary cost to manufacture or purchase an item to form use and esteem 

values, or the lowest cost of arranging the look and features that a customer desires. 

Conti T. (2013) identifies exchange value as price. One of the most universally 

accepted explanations of customer value is the consumer’s overall assessment of the 

utility of a product based on the impressions of what is received and what is given. This 

has influenced a stream of studies focusing on the “get-versus-give” trade-off. 
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(Magotra I., Sharma J. & Sharm, S.K. 2018) Perceived value of a product consists of 

three elements: the perceived benefits that the firm’s product offers, minus the 

product’s price and minus the other cost that come from using or owning it. The 

perceived benefits are a sum of the performance and design of the product, the quality 

of the services augmenting it, the personnel who deliver it and the image of the brand 

that the firm succeeds in communicating. The price is the money the consumer has to 

pay to purchase the product. The other cost of using or owning the product are 

expenses that take place once the product is purchased. (Lindgreen A. and Wynstra 

F. 2005) 

Lindgreen A. & Wynstra F. (2005) introduce terms such as value analysis, value 

creation and value delivery. Ford D. & Berthon P. (2002) describe the value creation 

as an innovation that creates or increases the consumer’s valuation of the benefits of 

the consumption.  Ford D. & Berthon P. (2002) recommend focusing on value creation 

and value appropriation equally rather than focus on only one of these aspects. Both 

concepts are required to achieve a viable competitive advantage. It is also important 

to link value creation and customer perceived value. The value perceived from 

customers should be guiding the company’s value creation because if customers don’t 

perceive value, companies are not creating value. (Ford D. & Berthon P. 2002) The 

value creation process includes four processes: determining what value the firm can 

provide to its customers, determining the value the firm receives from its customers, 

engaging more regularly to the value co-creation, as well as successfully managing 

this value exchange while maximising the lifetime value of customers (Payne A. & Frow 

P. 2013). 

According to Anderson J.C., Narus J.A. & van Rossum W. (2006) suppliers have three 

different ways of using the term “value proposition”: 1) all benefits; companies list all 

the benefits, the more the better, they believe that their offering might bring to the 

targeted customers 2) favourable points of difference; companies assume that these 

difference points are valuable for customers 3) resonating focus; companies provide 

superior customer value proposition by focusing on the few elements of the offering 

that matter the most to the customer and communicating this in a way that shows 

sophisticated understanding of customer’s business priorities. The below figure 2 

describes these different value propositions. 
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Figure 2: Different value propositions. Source: Anderson J.C., Narus J.A. & van 

Rossum W. (2006) 

 

 

 

Eggert A., Ulaga W., Frow P. & Payne A. (2018) introduce two concepts in value 

propositions: value in use and value in exchange. The value in use perspective sees 

the value proposition as a proposal which seeks the co-creative engagement of 

participants, sharing chosen resources and acquiring valuable knowledge as well as 

contributing to mutually rewarding outcomes. The value in exchange points out 

superior quality and price. Nowadays, the value in exchange perspective recognises 

that business customer are part of the value creation process and customers actively 

cooperate with their supplier in search of value co-creation and suppliers are not the 

only driver in the process of understanding, creating, communicating and distributing 

value. (Eggert A. et. al. 2018) 

The marketing literature has developed a concept that competitive advantage arises 

from the creations of value for the customer and for the business as well as co-creation 

activities. The three main elements of the value creation process are 1) determining 
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what value the firm can offer to its customers 2) determining what value the firm can 

receive from its customers and 3) maximizing the lifetime value of beneficial customer 

segments by successfully managing value exchange involving a process of co-creation 

or co-production. (Payne A. & Frow P. 2005) Technological breakthroughs offer value 

co-creation opportunities. As the advanced technology solutions develop, they 

establish new ways for suppliers to engage with consumers to co-create goods, 

services and experiences. As an example, iPod influenced a dramatic change in how 

consumers connect to buying, storing and enjoying music and audio content. (Payne 

A. & Frow P. 2005) Payne A., Storbacka K. and Frow P. (2008) suggest that there are 

three forms of encounters which facilitate value co-creation: communication 

encounters, usage encounters and service encounters. Communication encounters 

are activities primarily implemented in order to connect with customers and promote 

such as sending advertisements or creating internet homepages. Usage encounters 

mean customer practices in using a service or product and include the services 

supporting such usage like using an internet banking service. Service encounters 

involves customer interactions with customer service personnel or service applications 

such as via a contact center. Managing these encounter value-creating processes 

involves setting goals for both customer and supplier as well as evaluating whether 

current encounters are achieving the goals. (Payne A., Storbacka K. and Frow P. 2008) 

 

Every customer relationship in companies should be examined for value-creation 

interactions as well as dedicate efforts to maintaining customer relationships. The 

understanding of collaborative buyer-seller relationships is key to understanding value 

creation between firms. (Lindgreen A. et. al. 2012) The concept of creating customer 

value is the primary source of the competitive advantage (Payne, A. & Frow P. 2013). 

Lindgreen A. et. al. (2012) explain that a relationship has also value when 1) 

exchanges become predictable and assuring as the partners learn to organise their 

operations and 2) new solutions result because of the learning and adaptation in the 

relationship. 

Möller K. E. K. & Törrönen P. (2003) suggest that value could be conceptualised along 

three dimensions in a supplier-customer relationship: the supplier’s efficiency function, 

the network function and the effectiveness function. The efficiency function refers to 

efficient use of resources in a business relationship. Effectiveness function refers to a 
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person’s ability to invent and implement solutions that provide more value to 

consumers than existing offers. The network function considers the potential of value 

creation in the larger scene beyond the dyadic supplier-customer relationship. (Ulaga 

W. 2003) Important for the relationship view of supply chain management is the 

recognition that companies should be managed in a way that allows value co-creation 

with main customers and suppliers. (Lambert D. M. 2014) 

 

 

Value co-creation 

 

 

Figure 3: The shift from product-centered view to value co-creation. Adapted from 

Chopra S. & Meindl P. (2010) 
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The focus of tangible resources, embedded value and transactions has shifted to focus 

on intangible resources, the co-creation of value and relationships in the area of 

marketing.  This shift means that the logic around the value concepts has also changed 

from goods-centered to service-centered. (Vargo S. L. & Lusch R. F. 2004) Service 

dominant logic emphasizes the active role of customers in co-creation processes of 

value (Kohtamäki M. & Rajala R. 2016). Pera R., Occhiocupo N. & Clarke J. (2016) 

remind that it is important for the organization to identify stakeholder motives in setting 

up effective integration practices, which can afterwards lead to beneficial value co-

creation. 

The figure 3 above demonstrates how the value perspective has shifted from the 

product-centered view to co-creating value. In the product-centered view the value is 

in the product and supplier is the value-creator from whom the customer receives the 

value. In the value co-creation value is in the exchange of services and it is created 

with the customer over time through interactions. Customer Relationship Management, 

CRM and Supplier Relationship Management, SRM are the links which enable service 

exchange. Chopra S. & Meindl P. (2010) Ranjan K. & Read S. (2016) describe the 

value co-creation as a theoretical representation of an extended exchange process of 

joint production and value-consumption. They also name three categories, underlying 

elements of co-production: knowledge sharing, equity and interaction (Ranjan K. & 

Read S. 2016). 

 
 
 

2.2 Sustainable Supply Chain Management 

Supply chain management is at the core of this research. The aim of this research is 

to figure out the processes and subjects of supply management that could use the help 

of blockchain technology. This chapter will give a short introduction to the supply chain 

management concept. Sweeney E., Grant D. B. & Mangan D. J. (2018) explain that 

Supply Chain Management, SCM was originally introduced by management 

consultants Oliver and Webber in the early 1980s and from that many definitions of 

SCM have been developed as well as reviewed. 
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Council of Supply Chain Management Professionals (CSCMP) describes Supply Chain 

Management that it contains the planning and management of multiple activities 

involved in sourcing, procurement and logistics management. SCM also encompasses 

coordination and collaboration with supplier, intermediaries, third party service 

providers as well as customers. In essence, Supply Chain Management integrates 

supply and demand management across and within firms. (CSCMP 2019) Supply 

chain management handles complex interactions among supply chain actors and 

decision-making problems. Whether to establish a supply chain structure or 

reconfigure current supply chain is one of the key decisions to be made. (Chandra C. 

& Grabis J. 2016) Supply Chain Management defines all the functions that manage the 

actions of delivering products, producing information and creating revenue for 

stakeholders engaged at different stages of a supply chain (Spina G., Caniato F., 

Luzzini D. & Ronchi S. 2013). 

Storey J. et. al. (2006) explain that supply chain management bases centrally to 

alignment and integration. Whether services or items are made or bought, the interface 

between each value-adding phase should be subjects of careful planning and 

management. Supply chain management also includes managing subjects such as 

core competencies, supplier segmentation, strategic purchasing and supplier 

integration, supplier development, strategic alliances, avoidance of opportunistic 

behaviour and sharing the risks and rewards. (Storey J., Emberson C., Godsell J. & 

Harrison A. 2006) Grimm C., Knemeyer M., Polyviou M. & Ren X. (2015) see that 

supply management consists of issues like process management as in inventory 

management, procurement, production, risk management and transportation 

management; competitive advance as knowledge management, firm capabilities and 

value system; firm boundaries as offshoring, outsourcing and modularity; vertical 

integration as the make-or-buy decision. 

Day M., Lichtenstein S. & Samouel P. (2015) point out their collection of literature view 

and the notion of identifying six dimension of supply chain management practices: 

strategic supplier partnership, information sharing, information quality, customer 

relationship as well as internal lean practices and postponement. Supply management 

influences day-to-day, ongoing expenditure with suppliers and sourcing decisions are 

adjusted to reflect the strategic priorities of the firm. One of the supply management 

routines is involving strategic management decisions such as making make-or-buy 
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decisions.  As well as, one of the supply management’s task is performance 

assessment: Suppliers' capabilities are performance assessed, according to current 

organisational needs. (Chandra C. & Grabis J. 2016) 

 

 

 

 

 

Figure 4: Theoretical framework for supply chain management research. Source: Chen 

J. & Paulraj A. (2004) 

 

As the figure 4 shows, the three driving forces boost the development of the notion of 

Supply Chain Management. Organizations have since engaged in various initiatives 

and approaches and addressed a variety of issues related to their supply chains. These 

propositions and initiatives are classified into four streams of research attempts: supply 

network coordination, supply management, strategic purchasing and logistics 

integration (inside the circle). These four streams are thoroughly analyzed as they 

contribute to the core of Supply Chain Management literature and are considered to 
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have a critical impact on the performance of the supply chain members. (Chen J. & 

Paulraj A. 2004) 

 Barros A., Barbosa-Povoa A. & Blanco E. (2013) have focused on harmful phenomena 

since the focus of their work was to remove barriers that have shown to prevent 

companies to achieve superior supply chain performance. They compiled a list of 

seven phenomena of supply chains which have been shown to alter negatively supply 

chains performance: waste, congestion, uncertainty, vulnerability, bullwhip, self-

interest and diseconomies of scale. The theory of the supply chain suggests that supply 

chain should be managed from end-to-end, but in real life that is rare due to the barriers 

such as information inaccuracy or lack of trust (Storey J., Emberson C., Godsell J. & 

Harrison A. 2006). The above mentioned seven phenomena are also barrier factors. 

 

Grimm C.  et. al. (2015)’s research points out that it seems that scholarly interest shifts 

from intra-organisational topics, including managing processes and improving 

competitive advantage through these processes, toward inter-organisational subjects, 

consisting not only the traditional make-or-buy decision making, but also administering 

relationships within the network, choosing a governance model and increasing value 

for network members. The purchasing and supply management function has 

developed from being routine and mechanical to a function which brings true 

competitive advantage (Schoenherr T., Modi S., Benton W., Carter C., Choi T., Larson 

P., Leenders M., Mabert V., Narasimhan R. & Wagner S. 2012) The most widely used 

theories in the supply chain management are probably the Transaction Cost 

Economics (TCE) theory and the Resource-based View (RBV) theory. These theories 

have an important role in logistics and supply chain management research. (Grimm C.  

et. al. 2015) 
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Figure 5: The strategic wheel of supply. Adapted from Cousins P. D. (2002) 

 

The figure 5 shows the strategic wheel of supply. The strategic wheel of supply 

represents a conceptual exemplary of the supply process. The picture states that in 

order to be strategic, supply should balance all the components of this exemplary. By 

balancing of all these components, it is possible to find the most appropriate strategy. 

Selecting one or two of these components will not lead to a strategic response. Cousins 

P. D. (2002) Schoenherr T. et. al. (2012) point out that one critical factor for a 

successful purchasing and supply management programme in a company is a 

purchase and supply management strategy that integrates to overall competitive 

strategy. Purchasing actions should be closely aligned with the company’s competitive 

priorities as well as resource capabilities and business conditions (Barros A. et. al. 

2013; Schoenherr T. et. al. 2012). As increased globalisation and outsourcing are 

trends and there is a focus on innovation- and capability- driven supply management, 

relying to suppliers has increased, pointing out the need for effective relationship 

management (Schoenherr T. et. al. 2012). 
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Corporate Social Responsibility (CSR) has been a focus of corporate activity over the 

recent years. Especially, one of its modern phenomena, the notion of sustainability 

(Crowther D., Seifi S. & Moyeen A. 2018). It would be ideal that actors along the 

product chain make decisions about products based on the environmental concerns. 

If several actors start choosing components, raw materials or items that have relatively 

lower environmental impacts than the average or actors actively deselect components, 

raw materials and items with relatively higher environmental impacts, this will affect the 

patterns of production and consequently the environment. The issues that might be 

brought to the corporate program under the theme of corporate responsibility can be 

very broad indeed, including labour rights, chemicals in products, CO2 or water 

footprint of a product and point source pollution. All these concerns might arise or be 

influenced by actors at some point along the supply chain. (Kogg B. & Mont O. 2012) 

 

The execution of the sustainability in a company starts with the supply management. 

The supply management takes care of outsourcing decisions and control, searching 

for suppliers and selecting them as well as has the responsibility of the products’, raw 

materials’ and services’ origin. Therefore, the supply management has a crucial role in 

accomplishing, supervising and developing sustainability. (Hallikas J., Kähkönen A-K., 

Lintukangas K., Lirkki J. 2016,1) Kogg B. & Mont O. (2012) also support this view by 

stating that the supply management and purchasing function is increasingly recognised 

as a critical function in firms’ sustainability work, as it plays a crucial role in addressing 

environmental as well as social aspects upstream in the supply chain and in assuring 

compliance with sustainability criteria. 

 

The sustainable business is predicted to balance financial, social and environmental 

actions linking them strategically to provide innovative organisational processes, 

structural adjustments, product and service delivered to multiple constituencies 

(Aluchna M. & Rok B. 2019). Efficient engagement using sustainable business 

frameworks enables a company to deliver its social and environmental obligations and 

maximise productivity as well as performance by having beneficial impacts on main 

elements of the profit-making process, together with building resilience for the future 

(Stewart J. & Hocking C. 2019). The sustainability is a concept that aims in providing 

balanced strategies for both economic and social growth assuring for the global, 

international as well as interregional, and generational equilibrium and honesty with 
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respect to the natural resources’ using and income distribution (Murray A., Skene K. & 

Haynes K. 2017). 

 

 

Figure 6: Aspects of sustainability. Adapted from Issa T. & Issa T. (2019) 

 

As in the above figure 6, the sustainability can be divided into three concepts: 

environmental sustainability, economic sustainability and social sustainability (Issa T. 

& Issa T. 2019). This kind of categorization is also recognised by Niskala M. & Pajunen 

T. & Tarna-Mani K. (2013) who see that the economic sustainability is connected to 

dividing economical added value between the company and its stakeholders. The 

environmental sustainability is connected to, for example frugal use of natural 

resources, resisting global warming and taking responsibility for the company’s value 

chain. The social sustainability relates to taking care of employees’ welfare and 

education as well as responsible procedures in layoff situations. (Niskala M. et al. 2013, 

17-18) 

 

Environmental issues have been under wide public interest for quite some time. 

Several stakeholders follow and examine the environmental issues which leads to the 

fact that the methods and metrics for improving environmental issues are getting better 

and more accurate. (Jussila M. 2010, 78) On the 2000s companies started to publish 
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sustainable development reports or environment and corporate social responsibility 

reports, which dealt with environmental sustainability as well as social and economic 

sustainability related issues (Kuisma M. & Temmes A., 2011, 1). The most common 

channels for reporting about sustainability are annual plans’ Corporate Social 

Responsibility pages, separate sustainability reports and company’s webpages. 

(Kuisma M. & Temmes A., 2011,5). On his article Thomas E-A. (2019) introduces 

Global Reporting Initiative and explains that GRI became the most broadly adopted 

sustainability reporting guidelines in the world around the year 2006 after the third 

generation of GRI guidelines was published. 

 

The figure 7 below introduces the concept of World Class Sustainable Supply 

Management from Dubey R., Gunasekaran A., Childe S.J., Papadopoulos T. & Wamba 

S.F. (2017). The figure describes several elements and concepts that are connected 

to the Sustainable Supply Chain management. To start, the life cycle concept 

implementation, conservation of natural resources, green product design, green 

packaging, green distribution and warehousing are the factors considered under the 

environment element. The social issues are for example related to preventing child 

labour, health issues, discrimination based on ethnicity, caste or creed; compensation 

and exploitation of workers. (Dubey R. et. al. 2017) 

 

Profitability, strategic collaboration and information sharing as well as logistics 

optimization are thought as three essential factors which are to be taken care of to 

accomplish economic stability. Supplier selection is another important Sustainable 

Supply Chain Management decision, which has an impact on, for example, supply 

chain collaboration, profitability and technology integration. Several multi-criteria 

decision-making tools are used for supplier selection. Audit, assessment and 

standardization are viewed to be the main building blocks of performance assessment, 

which helps companies to quantify their performance as well as to continuously strive 

for greater sustainability. The standards can be a good indirect method to address 

sustainability issues and have better coordination within the supply chain. (Dubey R. 

et. al. 2017) By acknowledging the point that sustainable development needs common 

understanding, the standards are being used to support sustainability purposes (Del 

Baldo M. 2019). 
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Organizational culture, technology, corporate strategy and commitment are viewed as 

internal elements, which are directly or indirectly relevant to the sustainability initiatives 

of companies. The use of advanced technologies and innovative processes can bring 

competitive advantage to both companies and their suppliers. Some important external 

factors that drive the Sustainable Supply Chain Management strategy of companies 

are government regulations and rules, customer pressures and competition. (Dubey 

R. et. al. 2017) Gualandris J. & Kalchschmidt M. (2014) conclude that both external 

pressures and internal capabilities are crucial for the development of the Sustainable 

Supply Chain Management. 

 

 

 

 

Figure 7: Sustainable Supply Chain Management. Source: Dubey R. et. al. 2017 

 

Sustainability is not dependent on the size of the company or the industry the company 

operates. With responsible operations, the companies have possibility to improve the 

companies’ competitiveness and therefore the sustainability is important factor that 

requires top managements’ support and commitment. Furthermore, the responsibility 

and sustainability are crucial quality factors in the businesses. The company has to 

clearly state its attitude towards sustainability and how to achieve it in company’s 
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operations. The sustainability must be part of the company’s strategy from where it 

reflects to company’s operative activities.  (Ritvanen V.  Inkiläinen A. Bell A. Santala J. 

2011, 159) According to Weybrecht G. (2010) adopting and applying sustainability in 

organisations will achieve more than one goal: it can reduce costs, preserve or save 

resources, comply with legislation, enhance reputation, differentiate, attract qualified 

employees and capital investments, satisfy customer’s needs, meet stakeholder 

expectations and capitalize new opportunities. 

 

2.3 Blockchain technology 

Blockchain has become known as a new emerging technology in the 2010s (Benton 

M.C. & Radziwill N. M., 2017). Although, the core concept of the “blockchain” was born 

already in 1990s when two researchers at Bellcore proposed computationally feasible 

procedures for digital time-stamping to documents so that users could not back-date 

or forward-date the document and they also improved the technique so that several 

documents could be added at the same time to a single block (Haber S. & Stornetta 

W. S. (1991). However, it was the introduction of bitcoin, a peer-to-peer electronic cash 

counterpart (Nakamoto S. 2008) that started the blockchain on its way to becoming a 

known concept (Zhao J.L., Fan S. & Yan J. 2016). Real blockchain-led revolution of 

the business and supply chain is currently in progress and in its initial stages (Saberi 

S., Kouhizadeh M., Sarkis J. & Shen L. 2019). 

 

2.3.1 Blockchain characteristics 

Blockchain is a rising technology that enables verified data by decentralized and 

immutable storage (Hackius N. & Petersen M. 2017). Blockchain is distributed, tamper-

proof replicated ledger in which records are made irreversible and unrepeatable due 

to the one-way cryptographic hash functions (Aste T., Tasca P.  & Di Matteo T. 2017). 

Blockchain technology is not just limited to applications in cryptocurrencies (Singhal 

B., Dhameja G. & Panda P. S. 2018; Yli-Huumo J., Ko D., Choi S., Park S. & Smolander 

K. 2016). The idea of public ledger and a decentralised setting can be applied to 

several other applications in different industries (Yli-Huumo et.al. 2016). 
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Decentralization is a significant property of blockchain technology, and it verifies any 

alteration of information, thus increasing the information validness (Saberi S. et. al. 

2019). The technology allows two parties to transact directly using linked ledgers called 

blockchain, without needing centralised intermediaries like banks, which makes 

transactions remarkably more transparent than those provided by central 

intermediaries (Francisco K. & Swanson D. 2018). Blockchains can be generalized and 

arranged to implement an appointed set of rules that no one, neither the users nor the 

executive of the system, can break (Saberi S. et. al. 2019).  

 

Blockchains rely on a unique system architecture platform for connecting multiple 

parties who call for little trust in each other; for example, fragmented supply chains 

(Saberi S. et. al. 2019). An important element of the technique that preserves the 

strength of the blockchain is hashing. Each recently added block is encoded with hash. 

Hash is an arithmetically composed code that is created from the data contained within 

the block: hashing is a known method, that is applied, for example, to secure 

passwords. Moreover, the hash of the new block contains the hash of the earlier block, 

which makes it very difficult to falsify new or current parts of the blockchain, since the 

hash of an earlier block determines the hash of future blocks. The entire blockchain 

would need to be rewritten if one block needed change. Generating a single hash is 

quite easy, but the computational requirements increase when creating a blockchain 

as the hash usage grows and the number of transactions that are handled increases. 

This task engages “miners”, who are persons or collectives that dedicate their 

computing power for generating hashes and therefore facilitate the construction of the 

blockchain. In return, the miners are rewarded: For example, Bitcoin miners receive 

bitcoins for every successful hash they generate. In addition, as hashes are generated 

and confirmed by autonomous miners operating in an open system, the blockchain is 

infused with a degree of trustworthiness. No single individual or collective controls the 

blockchain ledger which leads to the elimination of opportunity to falsify the blockchain. 

(White G. R. T. 2017) 
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Table 2: Blockchain principles. Adapted from Iansiti M. & Lakhani K.R. (2017) 

Distributed Database Each party on the blockchain has 
an access to the whole database and its 
complete history. 

Per-to-peer Transmission Communication happens directly 
between 
  parties instead through a central node. 

Transparency with Pseudonymity Every transaction and its associated 
value are visible to anyone with access 
to the system.  
Users can choose to remain anonymous 
or provide proof their identity to others 
when transactions happen between 
blockchain addresses. 

Irreversibility of Records Once a transaction is entered to the 
database and the accounts are updated, 
the records are unalterable, because 
they are linked to every transaction 
record before them. 

Computational Logic The digital nature of the ledger means 
that blockchain transactions can be 
bound to a computational logic and can 
be programmed. 

 

The table 2 has listed some blockchain characteristics. Distributed database means 

that no individual party controls the data or the information, and every party can 

authenticate the records of its transaction partners directly without an intermediary. 

Peer-to-peer transmission happens so that each node stores and forwards information 

to all other nodes (no need for a central node that controls transactions). Transparency 

with pseudonymity is about the user identification: each node or user has a unique 30-

plus-character alphanumeric address which identifies it. Irreversibility of records is 

secured by computational algorithms and approaches that make sure the recording on 

the database is permanent, chronologically ordered and available on everyone on the 

network. Computational logic means that users can set up algorithms and rules as well 

as automatically trigger transactions between nodes, such as smart contracts. 

(Dobrovnik M., Herold D. M., Fürst E. & Kummer S. 2018) 
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Figure 8: Basic inner workings of blockchain technology. Adapted from Min H. 2019. 

 

Figure 8 describes the steps of what happens in a transaction of the money in 

blockchain. This figure shows how the consensus module confirms data authenticity 

and correct execution of operation inside the blockchain network and is responsible for 

transaction validation and verification as well as overall agreement on current ledger 

state (Litke A., Anagnostopoulos D. & Varvarigou T. 2019). 

 

There are different kinds of blockchain based on the access control: public and private 

blockchains. Public blockchains are also called permissionless blockchains and private 

blockchains can be called permissioned blockchains. Public or permissionless 

Step 1
• Person A enters a contract with person B involving a monetary 

transaction.

Step 2
• The transaction is represented online as a block.

Step 3

• Digital transaction is grouped in a cryptographically protected block with 
other transactions that have occured in the last 10 minutes and is 
shared to everyone in the entire peer-to-peer network.

Step 4

• The peer-to-peer network approves the validity of the transaction. The 
validated block of transactions is stamped and added to a chain in a 
linear, chronological order. 

Step 5
• A new block is added to the existing blockchain, which provides a 

secure and transparent record of the transaction. 

Step 6
• The transaction is complete and the money is transferred from person A 

to person B.
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blockchains don’t restrict the addition of new nodes to the network and anyone can join 

the network but private or permissioned blockchains have a limited number of nodes 

in the network and not everyone is able to join the network. Bitcoin and Ethereum main 

nets are examples of public networks. A network of a few Ethereum nodes connected 

to each other but not connected to the main net is an example of a private blockchain. 

These private blockchains are typically used by companies to exchange data among 

themselves and their partners. (Singhal B. et. al. 2018) These different blockchains 

maintained by several different actors are similar by design because of the consensus 

algorithms such as proof-of-work (PoW) consensus protocol or proof-of-stake (PoS) 

consensus protocol, which function on top of the blockchain data structure. PoW 

consensus protocol is based on the outcome of an exceptionally difficult cryptographic 

puzzle for the nodes to complete and finally come to an agreement as far as the new 

block is regarded. This type of consensus protocol creates high trust, but it requires 

high computational power and therefore consumes energy. PoS consensus protocol 

suggests that the publication of a new block is based on how much stake each peer 

has stored in the network. (Litke A. et. al. 2019)  

 
 

Xu X., Weber I. & Staples M. (2019) introduce three most prominent blockchain 

platforms: Bitcoin, Ethereum and Hyperledger Fabric. Bitcoin was leading the 

development of the first generation blockchain systems providing a public ledger to 

document cryptographically signed financial transactions. Bitcoin has restricted 

support for programmable transactions as well as only small pieces of supplementary 

data can embedded in the transactions to serve other purposes. The second 

generation of blockchain systems offers a general-purpose programmable 

infrastructure where the public ledger is able to store financial transactions as well as 

has facilities to set up and execute programs on the blockchain system. (Xu X. et. al. 

2019) This second breakthrough in blockchain technology came in 2014, when Vitalik 

Buterin and his team developed blockchain called Ethereum (Buterin V. 2014).  

 

The Ethereum blockchain platform views smart contract as a great element and 

includes a virtual machine for completing smart contracts. The last introduced 

blockchain is Hyperledger Fabric, a business blockchain framework, which is intended 

as a foundation for creating blockchain-based applications with a modular architecture. 

The data can be stored in several formats and various consensus algorithms can be 
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set up. (Xu X. et. al. 2019) Hyperledger is an open source collaborative intention 

created to advance cross-industry blockchain technologies. It is a global cooperation 

hosted by the Linux Foundation, including companies in finance, banking, supply 

chain, manufacturing and technology as well as Internet of Things. (Hyperledger 2019) 

  

 
 
 

 

Figure 9: Basic architecture of the blockchain technology. Adopted from Min H. 2019 

 

The above figure 9 explains the basic architecture of the blockchain. First module: Data 

source module, which assists to create a blockchain in shared, distributed databases 

(or other way called ledgers). (Min H. 2019) All participants in the peer-to-peer network 

verify fresh additions to the blockchain based on consensus, which makes it difficult to 

tamper with data (Korpela K., Hallikas J. & Dahlberg T. 2017).  In other words, each 
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user is ensured that the data she/he is fetching is uncorrupted and unaltered as soon 

as data is recorded. In this module, data can only be written and viewed through 

queries and retrievals contrary to being read, updated and deleted. The second 

module: Transaction module, which allows the validation of a transaction and writing 

of a new transaction. A transaction is a value transfer between for example a seller 

and a buyer and therefore changes the state of the data in the block. This module 

starts with a transaction agreement between the seller and the buyer. After the 

agreement is reached, the transaction is broadcast to the peer-to-peer network and 

miners collect that transaction and process the block while gaining rewards. Once 

verified, the miners will distribute the new, unalterable block to the peer-to-peer 

network. In this module, an input is a reference to an output from an earlier transaction 

(like Output 2 in figure 6). A transaction usually consists of multiple inputs. All the new 

transaction’s input values are collected (Input 2 in figure 6). (Min H. 2019) 

The third module: Block creation module, which records transaction data for good in a 

file called a block. Blockchain is created when a block is linked to already existing 

blocks and then arranged into a linear sequence over time. (Korpela K., Hallikas J. & 

Dahlberg T. 2017) However, it should be noticed that new block cannot be submitted 

and added to the peer-to-peer network without mining. The fourth module: Consensus 

module, which confirms and validates transactions using the proof-of-work, proof-of-

stakes or byzantine fault tolerance consensus algorithm. (Min H. 2019) This module is 

critical in maintaining the inviolability of the transaction data recorded to the blockchain 

and secure the transaction and block order (Yli-Huumo J. et. al. 2016). This module 

engages to the optimal selection of a consensus mechanism that prevents the 

corruption of data documented on the blockchain. The fifth module: Connection and 

interface module, which deals web interfaces among users while synchronising and 

integrating all the information technology platforms, software and algorithms required 

for blockchain applications. This module can help provide real-time information about 

contractual condition and transaction tracking using mobile devices. This module also 

facilitates the integration among firms or industries that can communicate and share 

digital assets seamlessly with each other. (Min H. 2019) 
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2.3.2 Blockchain in supply management 

Korpela K. et al. (2017) explain how in digital supply chain transactions, companies 

currently accomplish process and data interaction through the trusted third parties, 

usually through the banks’ trade finance services. Blockchain technology, however, 

has a possibility to change this by minimizing the needless use of third-party 

intermediaries (Mathew S. 2018). The blockchain technology can provide an 

alternative system for authenticating assets used in the transaction and therefore can 

be thought as an alternative to any centralised exchange system relying on a separate 

institution like a central bank, stock exchange or a clearing house. The blockchain 

technology substitutes for the trust which under the central exchange system derives 

from these institutions’ role. (Nowiński W. & Kozma M. 2017) 

Beneficial features of blockchain are for example, a public ledger of transactions 

without transaction party identifiers, using public key infrastructure to notify parties 

about executable transactions as well as the concept of smart contract (Korpela K. et 

al. 2017). Smart contracts, as written policies stored in the blockchain, can ease the 

defining of network actor interaction amongst each other and within the system. Smart 

contracts guide network data sharing between supply chain partners and regular 

process improvement. For example, certifiers digitally verify actor profiles and products 

as well as actors and products have their own digital profile showing information such 

as description, location and association with products. (Saberi S. et. al. 2019) Smart 

contracts have the power to change the current logistic systems if deployed to eliminate 

the need for paper-based administrative processes and serve as means for lowering 

cost and virtually removing the human error possibility. Smart contracts can help to 

improve the efficiency of settlements and contracts between parties throughout the 

supply chain. (Dobrovnik M., Herold D. M., Fürst E. & Kummer S. 2018) 

 

Blockchain technology provides a solution for a document exchange as well as with its 

ledger, security and smart contract platforms, blockchain offers tools to build a flexible 

and cost-effective digital supply chain network. Blockchain also appears a good fit for 

integrating financing services to the digital supply chain network as transactions might 

require financing services occasionally. (Korpela K. et. al. 2017) For the supply chain, 

blockchain brings more consistent records and offers applications for tracking in the 

supply chain because it enables companies to maintain accurate and secure data 
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among business partners (Partida B. 2018). The key benefit of blockchain is that it 

guarantees accurate information for everyone in the supply chain who has permission 

to look at it (Field A. M. 2017). Blockchain technology can help with the compliance to 

government standards. Before the blockchain technology utilization compliance to 

government measures and conditions was more challenging because of the separate 

record keeping and paper-based documents. There is no need for compliance-based 

paper documents since blockchain securely and digitally stores all the necessarily 

documents. (Nene S., Westerlund M., Leminen S. & Rajahonka M. 2019) 

 

Blockchain technology provides opportunities regards any transactions requiring 

authentication for example in the supply chains where valuable products move 

(Nowiński W. & Kozma M. 2017). Blockchain offers cost efficiency effects that involve 

decreasing the scale of transactions in which big retailers are involved: Large retailers 

might be impelled to increase their supplier networks and source from smaller 

companies if the costs of taking additional products go down (Gupta V. 2017). 

Blockchain is also likely to affect value creation as well as manufacturing processes by 

shortening them and eliminating elements of the processes. Blockchain can also have 

a decisive influence on the procurement by providing reliable information that can lower 

the risks of false products or falsifying products. (Loop P. 2016; Nowiński W. & Kozma 

M. 2017) Furthermore, blockchain can help to recover stolen merchandise: As a 

consumer completes a transaction, the authenticity of the item purchased can be 

automatically verified in the system and stolen items can be traced via any subsequent 

transaction (Loop P. 2016). Blockchain will also have an effect to financing by 

facilitating access to individual shareholders for whom crowdfunding will become safer 

and therefore more attractive way to finance new ventures (Nowiński W. & Kozma M. 

2017). 

 

Blockchain is likely to influence key supply chain management objectives such as cost 

quality, speed, risk reduction, dependability, sustainability and flexibility. Blockchain 

can used in supply chain activities to increase transparency and accountability. 

(Kshetri N. 2018) Blockchain is likely to influence key supply increase in transparency, 

traceability and process efficiency. The increase in transparency is based on the 

permanence of data, ability of processing data in real time, permanent availability of 

the data and the chronological order of the data. The traceability value proposition is 
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based on these same aspects of blockchain added with peer-to-peer network and open 

source. Process efficiency is based on the permanent availability of data, ability to 

process data in real time and smart contracts for the process steps’ automation. 

(Tönnissen S. & Teuteberg F. 2019) 

Potentialities of blockchain can be viewed through two lenses. Through the first lens 

blockchain technology is an information and communications technology that records 

the ownership of different kind of assets as well as the rights and obligations arising 

from agreements. Looking through the second lens, blockchain is an institutional 

technology that decentralizes the governance structures which are coordinating people 

and economic decision making. Blockchain challenges the logic of information silos 

that exist between market participants and erases the need for interfirm agreements. 

Blockchain provides an exclusive historical single version of the truth with community 

consensus and therefore lowers disputes over audit trials. (Aste T., Tasca P.  & Di 

Matteo T. 2017) 

Dobrovnik M., Herold D. M., Fürst E. & Kummer S. (2018) identified multiple blockchain 

applications that could boost efficiency or even have a transformative effect to the 

logistic and transportation sector. One of the potential applications is the effective 

tracking of the performance of individual vehicles from the firm’s assets. Blockchain 

can also ease the authentication of information on the past performance of a vehicle 

and its history of maintenance. Blockchain can also help with origin tracking for 

different items. (Kshetri N. 2018; Dobrovnik M. et. al. 2018) Dobrovnik M. et. al. (2018) 

also identified various applications that can act as substitutes for existing processes 

and systems. One of the examples is vehicle-to-vehicle communication, which allows 

several freight vehicles to form a team and communicate, thus improving fuel efficiency 

and safety.  Another example is how blockchain could help with shipping by making 

loading more reliable as shippers could post time-stamped, recorded and verified 

loads, which not only supports maintaining data integrity, but also eliminates the need 

for a middleman like broker. Blockchain offer also a great potential for a powerful 

transformation with joint application of the IoT, AI and smart contracts in the logistic 

industry. An example of this are sensitive pharmaceutical shipments that could be 

monitored for temperature, humidity and location. (Dobrovnik M. et. al. 2018) 
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Table 3 below has listed different supply chain actors and how blockchain can impact 

on them. The table also shows what current limitations different supply chain actors 

have. All the impacts have been mentioned in some words in the earlier text. 

Blockchain technology can efficiently contribute in recording every asset throughout its 

route on the supply chain, contribute in tracking orders, payments and receipts as well 

as track digital assets like warranties and licenses in a consolidated and transparent 

way (Litke A., Anagnostopoulos D. & Varvarigou T. 2019). 

 

Table 3: Blockchain technology’s impact on the different supply chain actors. Modified 

from Litke A., Anagnostopoulos D. & Varvarigou T. (2019)  

 

Supply chain actor  Current limitations  Blockchain impact  

Raw material/Producer  Ability to prove in a global 
and transparent way the 
origin and quality metrics 
of products.  

Benefits from increased trust of keep 
track of the production raw material and 
value chain from the raw material to the 
end consumer.  

Manufacturer  Limited ability to monitor 
the product to the 
destination. Limited 
capabilities of checking 
quality measured from 
raw material.  

Added value from shared information 
system with raw material suppliers and 
distribution networks.  

Distributor  Custom tracking systems 
with poor collaboration 
capabilities. Limited 
certification ability and 
trust issues.  

Ability to have proof-of-location and 
conditions certifications registered in 
the ledger.  

Wholesaler  Lack of trust and 
certification of the 
products' path.  

Ability to check the origin of the goods 
and the transformation/transportation 
conditions.  

Retailer  Lack of trust and 
certification of the 
products' path.  

Track of each individual product 
between the end consumer and the 
wholesaler. Ability to handle effectively 
return of malfunctioning products.  

End user/Consumer Lack of trust regarding the 
compliance of the product 
with respect to origin, 
quality and compliance of 
the product to the 
specified standards and 
origin.  

Full and transparent view on the 
product origin and its whole journey 
from raw material to final, purchased 
product.  
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Blockchain technology will improve operational relationship performance outcomes 

because of the transparency, visibility and distributed relationships of the technology 

and therefore, operational relationships don’t necessarily require strict strategic 

coordination or supply chain coordination (Saberi S. et al. 2019). Blockchain can also 

help with inventory management with increased efficiency and waste lowering through 

fact-based supply and demand data. Transparency can even allow retailers to reduce 

their carbon footprint along any negative impact their processes may cause to the 

environment, which will generate brand and consumer loyalty. (Kshetri N. 2018; Loop 

P. 2016) Furthermore, blockchain technology enables recent business models such as 

servitization and product-as-a-service selling. The trustable data of usage from the 

end-customers makes data for billing and maintenance for products reliable. 

(Mahamuni A. 2019) 

 

One environmental sustainability example related to supply chain is connected to 

carbon tax. Blockchain technology can help to measure the carbon footprint of 

products in a company. Blockchain technology can help calculating the amount of 

carbon tax a company should be charged with. Depending on the pricing: If a product 

with large carbon footprint is more expensive, customers might want to buy a product 

that has low-carbon footprint.  This additional information that blockchain technology 

enables together with consumer or market pressure may cause companies to re-think 

and restructure their supply chains to reduce the carbon emissions to meet the 

consumer demands. (Saberi S. et. al 2019) Blockchain technology has opportunity to 

contribute to social supply chain sustainability by making information stable and 

immutable (Kshetri N. 2018). Because information cannot be modified without consent 

from authorized actors, the technology can block corrupt individuals, organizations or 

governments from seizing assets of people illegally. Also, blockchain technology 

supports sustainability through better assurance of human rights and safe, fair work 

practices. As an example, a precise record of product history supports buyer 

confidence that items being purchased are from ethical sources. (Saberi S. et. al. 

2019) 

 

Furthermore, blockchain technology supports environmental supply chain 

sustainability from many different perspectives. For example, tracking inadequate 

items accurately and analyzing further transactions of the products can help to reduce 



33 
 

the rework and recall, which in turn helps diminish resource consumption and cut down 

greenhouse gas emissions. Peer-to-peer network, blockchain technology -based 

energy system can opposite to the traditional energy systems reduce the need to 

transmit electricity over long distance, which in turn will save a great portion of energy 

wasted over long distance transmission as well as save resources by reducing the 

need for energy storages. Blockchain could also be used to ensure that supposedly 

green products are environmentally friendly. Verifying the processed information of 

green items is often difficult or the processing information for green items is 

fundamentally unavailable. (Saberi S. et. al 2019) When the manufacturing process of 

an item is verified to be green, for example, in terms of greenhouse gas emission level, 

environmentally aware consumers may be more willing to buy green products (Dujak 

D. & Sajter D. 2019). 

The below table 4 collects the elements of blockchain technology and reminds how the 

technology can improve the actions in the supply chain. For example, Litke A. et. al. 

(2019) also point out the cost effects of the blockchain technology. Earlier in the text 

Dobrovnik M. (2018) mentioned how the smart contracts can decrease the paper-

based administrative processes and human error and Korpela K. et. al. (2017) & 

Kshetri N. (2018) also have mentioned how the blockchain technology brings cost 

efficiency to supply chain processes. Furthermore, Gupta V. (2017) introduced the idea 

how the blockchain technology can change the retail industry by making the costs of 

adding products from smaller suppliers to the retailers’ selection smaller. 

In the table 4, Litke A. et. al. (2019) mention also the element consensus and how it 

can provide secure information sharing between the different supply chain participants. 

Earlier in the text Kshetri N. (2018) & Dobrovnik M. et. al. (2018) also introduced the 

characteristics of blockchain technology and how the blockchain technology can help 

with origin tracking for different items. Furthermore, Litke A. et. al. (2019) explain the 

privacy element of blockchain and how it also provides security and transparency to 

information sharing. 
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Table 4: Elements of blockchain and their impact on supply chain. Adapted from Litke 

A. et. al. (2019) 

  

Elements of 
Blockchain 

Relation and impact to the supply chain roles  

Scalability  Scalability is improved since the suppliers are participating in a 
general system. The peer-to-peer nature of blockchains is by design 
more powerful and scalable given the fact that there is no single 
point of interaction.   
Distributors scalability is improved since in a common ledger all 
their customers (wholesalers, retailers) can be easily accessed.   
Blockchain scalability improves consumers experience since they 
are more aware of the supply chain size and functionalities through 
transaction tag information. Consumers trust towards the system 
also increases.  

Performance  Blockchain implementations are designed to facilitate a high 
throughput of transactions per second.  
Blockchain enhances performance since transaction submission 
and verification high speed provides quick and trustful liquidity of 
payments (compared to traditional banking methods).  

Consensus  Blockchain consensus offers trust to the whole supply chain 
system.  
Country of origin, quality and other details are recorded as tags on 
the ledger, adding value to the final products.  
Every participant on the supply chain (manufacturer, distributer and 
wholesaler etc.) gets confirmed that the product quality and general 
characteristics are the ones that the ledger confirms.  

Privacy  Although blockchains are considered public ledger, privacy can be 
engineered in a way to facilitate access control to who is going to 
have access to the information contained in the blocks.  
Privacy is also provided in the sense that private transactions are 
not visible by parties that transaction issuers don't want to display.  
Furthermore, it helps keep identity of users private when it is 
needed, but still verifies values that are essential for the consistency 
of a products journey, like raw material quality and distributor 
location.  

Location  Supply chain dependency on location becomes flexible.  
Raw materials are transferred around the world while transactions 
are not dependent on country regulations and laws.  
Additional measures and methods for proof-of-location mechanisms 
are being considered as a way to prove the location through its 
registration to a blockchain.  

Cost  Blockchain transaction cost can be significantly reduced comparing 
to traditional payments with banks.   
The final product overall value is increased while at the same time 
its price is substantially decreased which both leave consumer 
happier than in the traditional supply chain system in terms of 
quality and price.  
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Chernov A. & Chernova V. (2018) see that the most potential industries for the 

blockchain technology are financial sector, private sector and healthcare industry. 

Beck R., Avital M., Rossi M. & Thatcher J. B. (2017) add that also the logistics industry 

and entertainment industry can use blockchain technology to coordinate the movement 

of products and securely manage entertainment content. Chernov A. & Chernova V. 

(2018) list payments, smart contracts and document management systems as the most 

promising applications of the blockchain technology. They see that most promising are 

the platforms based on the technology that cover multiple areas of application and 

have an intersectoral nature. 

 

2.3.3 Challenges with blockchain utilization 

Blockchain has still challenges to overcome: Global supply chain operates in a 

complex environment where various parties must comply with diverse laws and 

regulations. Also, the implementation of Blockchain system requires that all the 

relevant parties come together, which can be challenging to accomplish. The 

requirement for high degree computerization means that not all companies in the 

developing countries are ready to adopt the technology. (Kshetri N. 2018) Organization 

might face challenges when adapting blockchain technology and some of these 

challenges stem from internal activities of organizations: For example, top 

management should provide long-term commitment and support to adopt a new 

technology, but some managers fail at this. Also, if there are not enough organizational 

policies that clarify the usage of blockchain technology it can cause problems. 

Furthermore, limited technical expertise and knowledge of blockchain technology can 

be a barrier in the adoption of this technology into the supply chain. (Litke A. et. al. 

2019) 

 

Some additional challenges are the development of standards and governance models 

for blockchain together with the associated costs to migrate from legacy systems to 

modern technological environments (Dobrovnik M. et. al. 2018; Chernov A. & 

Chernova V. 2018). Min H. (2019) reminds that supply chain governance structures 

should be evaluated again in order to understand blockchain –based supply chains: 

transaction complexity, standardizing and coding the shared supply chain information 
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without additional investment and supply base capabilities are the key dimensions that 

are used as the basis to classify supply chain governance structures. Also, the logistic 

industry will not be characterised by a single blockchain-based system, but several 

private blockchains due to the competitive nature in the markets (Dobrovnik M. et. al. 

2018). 

 

 

 

Figure 10: Barriers for blockchain adoption. Adapted from Min H. (2019) 

 

Figure 10 collects some of the already mentioned issues that might cause barriers for 

the adoption of blockchain technology. Chernov A. & Chernova V. (2018) mention 
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some barriers that can be also found from the figure 10 but also introduce some new 

ones as the following market barriers and risks that should be recognised when 

analysing the potential of using blockchain technology: lacking awareness of the 

technology especially outside the financial industry, which might limit the investing to 

the technology; the high level of initial investments; organisational barriers, when 

companies implement their own platforms and they miss the positive effects of 

network; integration of different platforms can be problematic in the future; re-

engineering of processes are required, which requires resources. Min H. (2019) sees, 

as presented in the figure 10, that applying blockchain technology has some obstacles 

such as it requires computing power and bandwidth internet connection, and also 

finding the optimal combination of platforms to use and making sure they are 

compatible with each other in blockchain can be problematic. 
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3. Findings  

This chapter introduces the empirical part of the thesis. The research methodology 

explains how the empirical part of the research has been executed and how the data 

is collected. After the research methodology and data collection is introduced, the 

concrete empirical part of the study starts with the introduction of the companies 

included in the data collection and continues to the analysis of the gathered information 

from the interviews. 

 

3.1 Research methodology & data collection 

Commonly qualitative research is seen an effective method when the aim is to 

understand processes or phenomena in a deeper level. Qualitative research is also 

seen critical especially for gaining understanding on what experiences and opinions 

individuals have and how the experiences have happened. To sum up, qualitative 

research reveals often experience, processes and causalities. Usually the nature of 

research questions will guide whether the right approach is qualitative or quantitative 

method. (Bluhm D., Harman W., Lee T. & Mitchell T. 2011) The selection of cases in 

multiple case study research have the same objectives as in random sampling. Which 

are that the cases should represent the population and there should to be a useful 

variation on the dimensions of theoretical interest (Seawright J & Gerring J. 2008). 

In the case, where the research subject is a unique situation, the research method is 

case study. The case study investigates a single event, limited ensemble or individual 

with information, which is collected using multiple different ways. (Saaranen-

Kauppinen & Puusniekka 2006) Case study research is the most known form of 

qualitative methods as well as the most traditional and published approach to research 

in information systems research and in other social sciences, especially in business 

and management (Recker J. 2013). As it is typical for qualitative research, cases are 

handled as unique situations and also, the research material is handled the same way 

(Hirsjärvi S., Remes P. & Sajavaara P. 2009, 164). Qualitative research makes it 

possible to focus on diverse economical or business-related phenomenon in their 

context (Eriksson P. & Kovalainen A. 2008, 3). 
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An interview is an example of this kind of unique data acquisition method. The 

interviews are typical data acquisition methods in case studies. (Eriksson P. & 

Koistinen K. 2005, 27) The empirical part of the study is collected from the interviews 

with three different employees, one from each company, from SOK, Arla Oy and IBM 

regarding blockchain utilization is supply chain.  

 

The interviewees were all in managerial positions and post-graduates. The interviews 

took place via Skype and lasted from 15-30 minutes: interviews with both Arla and 

SOK lasted around 15 minutes, the interview with IBM took around 30 minutes. The 

interviews were recorded and later transcribed into a document. The interviews were 

half-structured meaning that the interviewee has been given questions about before-

hand thought subjects, but the interviewer has had chance to change the questions or 

ask new questions depending on the interview situation (Eriksson P. & Kovalainen A. 

2008, 82). 

After the interviews took place the recordings were transcribed into documents and 

read through. The interviews were compared and color-coded finding similarities and 

differences. Based on the different themes discussed during the interviews the figures 

11-13 were created. The figures show the main ideas of each interviewees regarding 

the themes: benefits of blockchain, challenges in blockchain utilization and future of 

the blockchain technology. 

 

3.2 Validity & reliability 

Seuring S. A. (2008) explain that ensuring the validity and reliability of the research is 

important and should be taken into consideration when conducting a research. 

Eriksson P. & Kovalainen A. (2008) remind that you should ensure the trustworthiness 

of your study and evaluate your research continuously during the research process. 

The three concepts of reliability, validity and generalizability present a basic framework 

for the evaluation of research in business research. The reliability is a classic 

evaluation criterion, which tells you the extent to which a measure, an instrument or a 

procedure yields the same result on repeated trials. This in why, the concept of 

reliability is related to the creation of a degree of consistency in the research in a way 

that another researcher can replicate your research and come up with similar findings. 
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(Eriksson P. & Kovalainen A. 2008) Validity refers to the extent to which conclusions 

made in research give a correct description or explanation of what happened. As a 

rule, to be able to state that research findings are valid is to state that they are true and 

certain. (Schwandt T. A. 2001) 

As the interviewees were in managerial positions and post-graduates, they had a good 

basic understanding of the concepts discussed and the interviews were productive. 

Schwandt T. A. (2001) introduced the concept of reflexivity: how to be aware of the 

interview situation and reflect your role and relationship with participants. By being 

aware of how power relationships are involved in knowledge production, such as 

making interpretations and suggestions, improves the reliability (Schwandt T. A. 2001). 

As an interviewer, I aimed to be neutral and not make any pre-assumptions or 

interpretations.  

 

3.3 Company introductions 

This chapter will give short introductions of the companies from where the interviews 

were collected. The companies are from different industries, but the use and 

knowledge of blockchain technology is the common factor. This chapter will give insight 

how these different firms see the blockchain technology and what kind of projects they 

have regarding the technology. 

 

3.3.1 Arla Oy 

Arla is a Finnish dairy company that belongs to a global Arla Foods corporation. The 

company’s revenues in the year 2018 were 327 million euros and its market share in 

Finland is around 20 percent. Arla produces different dairy products from milk to 

different baking and cooking products as well as snacks. (Arla Oy, 2019a) Arla has 

invented a blockchain-based solution for tracking the organic milk called Maitoketju. 

Maitoketju makes possible to follow your organic milk cartoon’s journey from the dairy 

farm to your fridge. (Arla Oy, 2019b) From Arla’s website you can check your organic 

milk cartoon’s produced date and based on that you will see how the organic milk has 

travelled to the cartoon. 
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3.3.2 SOK 

S Group is a Finnish network of companies engaged in the retail and service sectors. 

S Group has over 1600 stores in Finland. S Group consists of the twenty regional 

cooperatives and SOK Corporation along with its subsidiaries. SOK Corporation is 

owned by the cooperatives and it operates as the central organisation for the 

cooperatives providing them with procurement, expert and support services. SOK also 

provides strategic guidance to the S group and is responsible for the development of 

the several chains. In addition to its regional and national subsidiaries, SOK is involved 

in the supermarket trade as well as the travel industry and hospitality business in 

Russia and the Baltic countries. S-Kanava (2019) 

SOK had a pilot project with blockchain application in autumn 2018. This application 

was called Kuhatutka and it was providing information about the fish journey from the 

lake to the store. IBM was providing their expertise for this blockchain –based 

application. 

 

3.3.3 IBM 

IBM is a multinational information technology company operating in over 175 countries 

that has its headquarters in Armonk, New York. IBM creates value for customers by 

providing integrated solutions that leverage data, information technology and expertise 

in industry and business processes, with trust and security. These solutions are based 

on the consulting and IT implementation services, cloud, digital and cognitive 

contribution as well as enterprise system and software. In year 2018, IBM achieved 

79,6 billion dollars in revenue. (IBM, 2019a) 

 Food trust is one of the blockchain application IBM offers. Food trust was also in the 

base on the SOK’s Kuhatutka pilot project in 2018. Food trust provides authorised 

users with access to actionable food supply chain data: Whole history and current 

location of any food item with its related information such as certifications and 

temperature data, can be effortlessly available in seconds. Food trust is based on 

blockchain, hyperledger fabric, and it requires no proof-of-work or other energy-

intensive computations to guarantee the legitimacy and immutability of network 

transactions. Food trust is also a thoroughly permissioned network: the owner of the 

data controls who is able to see it on a hyperledger fabric network. (IBM, 2019b) 
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3.4 Blockchain utilization in supply management 

The interviews opened the companies’ experiences and thoughts about blockchain 

technology. IBM was giving insights of the technology from the solution provider’s 

perspective. The interviewees also shared their thoughts about the future of the 

blockchain in supply management as well as the challenges there might be regarding 

the technology utilization. 

Currently Arla oy has an operating blockchain application called Maitoketju. SOK 

doesn’t currently have an operating blockchain application but they have experience 

of the technology through a pilot project, where they used Kuhatutka for tracking the 

fish’s journey from lake to consumer’s table. IBM offers several blockchain solutions 

for companies that are based to the Hyperledger Fabric framework from the Linux 

Foundation such as Food Trust. IBM has also made collaboration with Chainyard and 

Maersk regarding blockchain technology solutions: Trust Your Supplier is a strategic 

collaboration between IBM and Chainyard. Trust Your Supplier is a cross industry 

blockchain network planned for the procurement function (TrustYourSupplier, 2019). 

The TradeLens platform has been jointly developed by Maersk and IBM. The 

TradeLens ecosystem is comprised of over 100 diverse organizations including 

carriers, ports, terminal operators, 3PLs, and freight forwarders (TradeLens, 2019). 

Arla Oy uses blockchain technology to ease the tracing of products and improve 

traceability. The technology also helps to provide visibility of the value chain. 

Furthermore, the use of blockchain technology might provide an advantage against the 

competition since others in the industry don’t currently utilize the technology. 

Interviewee from Arla sees that blockchain technology is going to be utilized even 

further as time goes on. The environment in the food industry will also provide 

possibilities for food ingredient traceability. Legistlation might require more transparent 

food supply chains. Also, the customers might demand sustainability and more 

transparent supply chain, which would increase the importance of blockchain 

applications. 

SOK had implemented the blockchain application based to IBM’s Food Trust from 

responsibility perspective. The result from the blockchain implementation was the 

confirmation of system functionality and it provided insights to possible future 

implementation of the technology. Overall, the project was a good showcase for future 
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blockchain implementation. The interviewee from SOK saw that blockchain has 

potential to answer sustainability and responsibility issues. Like in Arla, blockchain can 

provide transparency to the food supply chain. 

IBM interviewee sees many possibilities of blockchain technology with supply 

management. The technology provides cost-efficiency as well as time-efficiency: it has 

the power to decrease the process times in many points in the supply chain, which can 

mean for example in the retail industry, that food products have longer selling times as 

they are shipped faster to the stores. The process improvements can also mean in the 

retailing industry that the products’ recall process is a lot faster, which ultimately means 

cost savings. 

The IBM interviewee also thinks that the blockchain technology can also improve the 

procure-to-pay process and significantly improve the efficiency there and improve the 

company’s finances. One significant impact of blockchain technology is also the 

capability to deliver and share information safely and accurately. The technology can 

open or break information silos in the company and make the silent knowledge easily 

shareable.  
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Figure 11: Issues that interviewees point out about the benefits of blockchain in supply 

management 

 

The figure 11 collects the points that interviewees pointed out about the utilization of 

the blockchain technology in supply management. As figure shows with intersecting 

circles, Arla’s and SOK’s interviewees had the similar idea about blockchain providing 

transparency and visibility to the supply chain. The interviewee from IBM had a bit 

different idea about how blockchain can be utilized in the supply chain and gives 

examples how the processes in forwarding and shipping can be improved, which will 

affect the sales in the retail industry. 
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3.5 The challenges of the technology 

Issues that came up with interviewees from Arla and SOK we connected to the 

implementation of a new system. Interviewees saw that the need for the system has 

to be clearly defined and clearly shared to employees and users of the blockchain 

system. The blockchain system must be also user friendly so that everyone in the 

supply chain is capable of adding data to the blockchain and operate with the system 

efficiently. Also, from the system point of view the security of the system was making 

concerns: Is the system capable of answering to the legislation and being safe from 

cyberattacks and what will be the situation with energy consumption? And, is it capable 

of including the data from large supply chains and functioning effectively? 

Companies also have legacy systems and implementing a new corporate system might 

not be so easy and probably would require careful planning and implementing the 

system with phases or using pilot projects to show the system efficiency. Interviewees 

from Arla and SOK also thought that the blockchain systems should form large 

platforms in order to be fully advantageous. If the blockchain systems are fragmented 

around different organisations or there are even several applications inside an 

organisation, the full potential of the technology gets unutilized. Inter-company and 

even inter-industry co-operation can be potential for the technology development. 

From the solution provider side, IMB interviewee doesn’t see the technology itself as a 

risk: The technological practicality is well-tested. Also, the structure of the blockchain 

technology in Hyperledger is different from for example the energy-consuming 

blockchain behind Bitcoin: The Hyperledger doesn’t require mining, which is the most 

energy consuming activity in that blockchain. Therefore, the technology utilization 

won’t be especially wasting energy. IMB interviewee has similar ideas about the 

technology implementation as the other interviewees: The structure of the blockchain 

system needs to be well-thought and the vision of the use cases should be clear. 

Organisational culture should also adapt to the implementation of the technology and 

to the idea of sharing information openly.  
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Figure 12: Challenges of the blockchain utilization according to the interviewees 

 

The figure 12 collects the opinions the interviewees had about the challenges of 

adapting blockchain technology or the challenges the technology might have. As can 

be seen from the figure 12, all the interviewees saw that the implementation of a new 

system to a company can be challenging. The interviewees from Arla and SOK were 

wondering the capabilities of the blockchain technology, but the IBM interviewee didn’t 

see that the system capability is a problem. The IBM interviewee saw that the company 

culture might be a challenge when adapting a new system such as blockchain 

application. 
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3.6 The future of the technology 

The future of the blockchain technology seems promising. The technology is at its early 

stages and new use cases will open as the technology matures. All the interviewees 

predict a positive future for the blockchain technology and see that companies will get 

more involved with the technology through pilot projects and industry examples. All the 

interviewees also see that the greatest advantages will probably emerge from large 

blockchain platforms, where enormous amount of secure data is made available for 

utilization.  

 

Blockchain technology will offer cost and time-efficiency for companies. IBM 

interviewee thinks that blockchain can help the supply chain to improve the procure-

to-pay efficiency, share information across companies as well as inside a company 

securely and make different processes in the supply chain more productive. Blockchain 

can also provide a solution for managing suppliers and sub-suppliers. Blockchain can 

provide a platform, where supplier contracts are shared and information exchanges 

between the companies effectively.  

 

The interviewee from Arla mentioned smart contracts that can be added as part of the 

blockchain technology system. Smart contacts can be applied for example in 

documentation handling and contract management. There are also other applications 

that can be added to the blockchain structure: Artificial Intelligence applications can 

provide different data for blockchain to utilize. The interviewee from SOK sees that 

blockchain offers transparency to the supply chain. The blockchain shares reliable 

information in a fast, cost-effective way. The technology can add value to the 

customers as the supply chains get more transparent and it can engage customers 

while creating brand loyalty. Blockchain can also help to solve responsibility and 

sustainability challenges in different industries’ supply chains. 
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The figure 13: The future of the blockchain according to the interviewees 

 

The figure 13 describes how the interviewees see the future of the blockchain 

technology. The interviewee from Arla believes that smart contracts connected to the 

chain are going to gain importance and their utilization is going to increase. The 

interviewee from SOK thinks that blockchain technology will respond to the demand of 

responsibility. Blockchain technology will provide transparency to the supply chain and 

help with supplier management according to the interviewee from IBM. 
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4. Discussion 
 

The overall impression from the interviews and the theory collected from the existing 

literature is that the thoughts in the real-life business environment are like the concepts 

introduced in the literature. This chapter will connect the theories with the empirical 

findings. This chapter will also point out if there are differences between the literature 

and the real-life business environment. 

Mathew S. (2018) and Nowiński W. & Kozma M. (2017) mentioned how blockchain 

technology has a possibility to change the power of third-party intermediaries, like 

finance institutions and trading firms by minimizing their needless use. Blockchain 

technology itself works as a trusted system so banks are not necessarily needed. This 

is one aspect that the interviewees didn’t mention during the interviews. Reason to this 

might be the fact that the companies are not from finance industries as well as the fact 

that the interviewees don’t work on the finance department. 

Saberi S. et. al. (2019) and Dobrovnik M. et. al. (2018) introduced the smart contracts 

and how they can ease the processes in the supply chain. For example, the smart 

contracts can ease the interaction between different actors in the supply chain 

improving process efficiency. Smart contracts can also serve as means for lowering 

costs and virtually removing the human error possibility. Furthermore, smart contracts 

can improve the contract management in the supply chains. (Dobrovnik M. et. al. 2018) 

This aspect of smart contracts is shortly discussed with interviewees from Arla and 

IBM. The interviewee from Arla mentioned that the future potential of blockchain 

related application is with smart contracts and applications of artificial intelligence and 

their cooperation. 

Korpela K. et. al. (2017) explain that blockchain could be a good fit for integrating 

financial services to the digital supply chain network as transactions might require 

financing services. The interviewee from IBM also mentions the procure-to-pay system 

and how blockchain technology could help with that process. The interviewee saw that 

the blockchain technology has a possibility to make the process more efficient and 

therefore increase the finances of the companies as the money is not “laying around” 

but in efficient use. 
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Nene S. et. al. (2019) explained how the blockchain technology can help with the 

compliance to the government standards. There are also opposite opinions, like 

Kshetri N. (2018) and Dobrovnik M. et. al. (2018) who see that blockchain technology 

might have challenges with the legislation and building a governance model for 

blockchain, which might be caused by the legacy systems. The interviewee from Arla 

mentions the problems of adapting blockchain technology to replace the old legacy 

systems. All the interviewees mention the company culture and the challenges there 

might be when adopting a new company operation system, such as blockchain 

technology-based application. 

 

Gupta V. (2017) introduces the idea how blockchain technology can have an effect to 

the supplier network, when large retailers have incentive to source also from smaller 

companies since the costs of taking additional products will go down. Mahamuni A. 

(2019) also explains that the blockchain technology can provide base for different kind 

of business models such as servitization and product-as-a-service selling along SaaS 

offerings. These kinds of effects of blockchain technology didn’t come up during the 

interviews. Nowiński W. & Kozma M. (2017) see that blockchain will also have an effect 

to financing by facilitating access to individual shareholder for whom crowdfunding will 

become safer and therefore more attractive way to finance new companies. This 

aspect of funding and possibly easing the starting of businesses, didn’t come up either 

with the interviews. Though, this is a bit stretch from the basic supply management. 

 

The aspect of blockchain having a decisive influence on the procurement by providing 

reliable information that can lower the risks of false products or falsifying products and 

blockchain providing transparency and accountability to the supply chain (Loop P. 

2016; Nowiński W. & Kozma M. 2017; Kshetri, N. 2018) were the main points in all of 

the interviews. In Arla and SOK these aspects were the base for the utilization of the 

blockchain technology. Both companies had based on their blockchain applications for 

the need of transparency. Also, IBM’s solutions were mostly based on the idea to 

provide transparency, security and traceability to the supply chain. 

 

Aste T. et. al. (2017) pointed out that blockchain challenges the logic of information 

silos that exist between market participants and erases the need for inter-firm 

agreements. The interviewee from IBM mentioned how the blockchain technology has 
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the ability to make information sharing easier and erase the information silos. The 

blockchain will also make this information sharing safe. The technology has the ability 

to make information and knowledge sharing easier and more efficient along the 

organizations and their several stakeholders. As Field A. M. (2017) stated, the key 

benefit of blockchain is that it guarantees accurate information for everyone in the 

supply chain who has permission to look at it. 

 

Blockchain technology can answer to several sustainability issues. As the interviewee 

from SOK mentioned that sustainability is one big theme in which blockchain 

technology can hopefully provide solutions. The interviewee from Arla mentioned the 

sustainability regarding energy-consumption. Kogg B. & Mont O. (2012) mentioned 

CO2 and water footprint as a part of environmental sustainability. Kshetri N. (2018) & 

Loop P. (2016) introduced how transparency can even allow retailers to reduce their 

carbon footprint along any negative impact their processes may cause to the 

environment. Saberi S. et. al (2019) explain how blockchain technology can help to 

measure the carbon footprint of products in a company and how blockchain technology 

can help calculating the amount of carbon tax a company should be charged with. 

 

Also relating to sustainability, Hallikas J. et. al. (2016) mentioned that the company has 

responsibility of its suppliers and therefore the responsibility of products and raw 

materials origin. Relating to this, blockchain could also be used to ensure that 

supposedly green products are environmentally friendly. Verifying the processed 

information of green items is often difficult or the processing information for green items 

is fundamentally unavailable. (Saberi S. et. al 2019) Furthermore, according to Kshetri 

N. (2018) blockchain technology has opportunity to contribute to social supply chain 

sustainability by making information stable and immutable. 

 

In addition, Saberi S. et. al (2019) explained that tracking inadequate items accurately 

and analysing further transactions of the products can help to reduce the rework and 

recall, which in turn helps diminish resource consumption and cut down greenhouse 

gas emissions. Blockchain is able to answer to the economic sustainability as well, like 

Dubey et. al. (2017) mentioned blockchain technology creates profitability by making 

many of the processes in the supply chain more efficient and decreases manual work. 

Tönnissen S. & Teuteberg F. (2019) added also that blockchain makes reporting for 
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sustainability easier as the movements of products in the supply chain can be safely 

recorded. Based on these several sources it seems that the blockchain technology has 

great potential responding to sustainability in all its elements. 

 

The blockchain technology can supervise the supply chain and ease the supplier 

management as well as help with the customer relationship management with the 

reliable information from the supply chain. Loop P. (2016) & Nowiński W. & Kozma M. 

(2017) mentioned how blockchain can improve decision-making in supplier selection 

when providing reliable information. Saberi S. et al. 2019 added that blockchain 

technology will improve operational relationship performance outcomes because of the 

transparency, visibility and distributed relationships of the technology and therefore, 

operational relationships don’t necessarily require strict strategic coordination or 

supply chain coordination.  

 

Blockchain technology can create efficiencies in many processes along the supply 

chain. Tönnissen S. & Teuteberg F. (2019) explain that the process efficiency is based 

on the permanent availability of data, ability to process data in real time and smart 

contracts for the process steps’ automation. Nene S. et. al. (2019) also mentioned how 

record-keeping becomes secure and no physical paper are needed as the process 

becomes digital. Blockchain technology eases the document exchange together with 

the smart contracts as Korpela et. al. (2017) mentioned, which leads to process 

efficiencies. As Nowiński W. & Kozma M. (2017) mentioned that blockchain helps with 

asset authentication, it can also help with sustainability reporting and maybe even 

make the current standards useless. In addition, Kshetri N. (2018) & Loop P. (2016) 

explained that blockchain can also help with inventory management with increased 

efficiency and waste lowering through fact-based supply and demand data. 

 

The benefits of blockchain in logistics were not discussed with the interviewees, but 

several issues came up from the literature. Dobrovnik M. et. al. (2018) gives examples 

how blockchain technology can transform the logistics industry. The blockchain 

technology makes possible to track the performance and location of the vehicles. As 

information of the performance of vehicles is recorded, also the history of the 

maintenance is recorded and can be further utilized. Blockchain technology also 

makes vehicle-to-vehicle communication possible, which will improve fuel efficiency 
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and safety. In addition, by combining blockchain technology to IoT, AI and smart 

contracts, shipments can be monitored for temperature, humidity and location. These 

will be very potential use cases for future in the area of logistics.  

All the interviewees mentioned how the implementing a new system to an organisation 

might be challenging. There were also similar views in the literature. For example, 

Kshetri N. (2018) stated that the implementation of blockchain system requires that all 

the relevant parties come together, which can be challenging to accomplish. 

Interviewee from SOK also mentioned that the blockchain system should be easy to 

use so that everyone along the supply chain can add information to the system. 

Somewhat relating to this, Litke A. et. al. (2019) stated that if there are not enough 

organizational policies that clarify the usage of blockchain technology it can cause 

problems. Furthermore, limited technical expertise and knowledge of blockchain 

technology can be a barrier in the adoption of this technology into the supply chain 

(Litke A. et. al. 2019). Also, Chernov A. & Chernova V. (2018) stated that lacking 

awareness of the technology especially outside the financial industry is an issue, which 

might limit the investing to the technology. 

The interviewee from SOK was wondering the blockchain technology’s capacity and 

the interviewee from Arla was wondering the system security. On the other hand, the 

interviewee from IBM was confident with the blockchain system’s capabilities. The 

literature mentioned a few concerns. Min H. (2019) pointed out that applying 

blockchain technology has some obstacles such as it requires computing power and 

bandwidth internet connection. 

Dobrovnik M. et. al. (2018) and Chernov A. & Chernova V. (2018) mentioned that some 

additional challenges are the development of standards and governance models for 

blockchain, together with the associated costs to migrate from legacy systems to 

modern technological environments. Also, the interviewee from Arla pointed out that 

there might be some challenges when changing from legacy system to a new system. 

Regarding to value creation, the interviewee from IBM mentioned how blockchain can 

especially provide value to the supply chain with the transparent system providing 

important information to its users. The blockchain system will provide added value to 

the customers as they have improved visibility to the supply chain and the origin of the 
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products they are interested to purchase.  Also, the interviewee from Arla mentioned 

how the blockchain technology can provide added value for showing the origins of the 

products as well as their authenticity. The blockchain technology can bring 

opportunities for value co-creation for companies as well as provide new added value 

for customers interested of companies’ offerings and help with customer loyalty as well 

as customer requisition.  
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5. Conclusions 

The purpose for the research was to find out what is the current status of blockchain-

based applications in supply chains and how could blockchain be beneficial for supply 

chain management. The study approached this by viewing through the literature of 

blockchain technology and its utilisation in supply management together with 

interviews collected from three companies. During the research also, issues related to 

the challenges of blockchain adoption were discussed. In this chapter also, the future 

of the blockchain is discussed based on the ideas presented in the interviews. 

Overall, the literature was viewing the blockchain technology utilization in similar way 

what was discussed during the interviews. There were few points relating to supply 

chain management that were introduced in literature but not discussed during the 

interviews such as the benefits of blockchain to logistics, several use-cases how 

blockchain would be beneficial for sustainable operations, and the how the blockchain 

technology could help with crowd-funding and therefore ease the process of starting 

up businesses or how the blockchain technology could ease the smaller companies 

competing with big players in the retailing industry .  

However, the benefits of blockchain in forwarding and shipping were discussed with 

the interviewee from IBM, so the transportation part of the supply chain was considered 

also in the interviews, but not in the same form as in literature. Also, the interviewees 

from Arla and SOK mentioned the sustainability aspect. Especially, the interviewee 

from SOK saw that blockchain could be used as a tool to respond to sustainability 

requirements. The sustainability perspective was not further discussed during the 

interview and therefore no actual use cases for blockchain technology were reviewed.  

 

The literature, which consisted of articles and other releases in subjects regarding to 

value, sustainable supply management and blockchain technology, introduced the 

background to the topic by providing explanations to the important concepts around 

the research framework, and showed examples of benefits what the blockchain 

technology can provide to supply chains as well as what challenges there might be for 

adapting the new blockchain system to companies. The interviews provided insights 

to the business world: what is going on in the industries with blockchain technology 

adaptation, how the companies see the challenges of blockchain and how does the 
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future of the blockchain technology look. Based on the insights both from literature and 

practice it can be concluded that the following research questions got answers: 

 

 

Main research question:  

R1    How can blockchain technology be beneficial in supply management? 

Sub-question:   

R2    What are the challenges of new technology adaptation? 

 

 

The literature mentioned several processes in the supply management that can benefit 

from the blockchain technology. The processes in which blockchain technology can be 

beneficial for supply management can be introduced through the figure 1 below: 

Blockchain technology with its secure information-sharing can make customer 

relationship management easier and efficient. Both parties, the buyer and the supplier, 

get the accurate information from the supply chain and unnecessary time-consuming 

processes can be avoided. The blockchain technology will also provide added value 

for customers, as the customers get trustworthy information of the products’ origin and 

their journey along the supply chain. The blockchain can provide some additional 

information from the products as well, such as their carbon footprint or the conditions 

they have been during the travel to store (Dobrovnik M. et. al. 2018; Kshetri N. 2018; 

Loop P. 2016). 

As the actors around the supply chain who have been granted the access to the view 

the information, get up-to-date and accurate information from the goods movements in 

the supply chain, the demand management benefits. The demand can be calculated 

straight from the source and not through the intermediaries, which makes the demand 

calculating more accurate and creates efficiency to company’s operations. This 

provides also benefits to order fulfilment as the demand forecasting is more accurate 

and inventory management becomes more easier also orders are fulfilled on-time.  
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As the information of the goods’ movements in the supply chain is updated and 

trustworthy and the demand management together with inventory management 

receive benefits of that, the managing of manufacturing flow also gets easier. The 

information sharing helps also the process supervision during the production 

processes. As the interviewee from IBM mentioned, the blockchain technology can 

provide procure-to-pay solutions, with will make the payment processes more efficient. 

The convenient information sharing will make also procurement easier as supplier 

details together with product details can be stored to the blockchain. 

 

 

Figure 1: Framework of the research 

  

 

The information collection can help with the product development as the product details 

can be found from the blockchain system and can be utilized further to create new 
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products.  Returns management can be significantly improved with blockchain system. 

As interviewee from IBM mentioned, recalling of the products gets significantly faster 

than before when blockchain system is applied, which will ultimately lead to cost 

savings. 

Blockchain technology has great potential to solve sustainability issues among supply 

management. This came up with the interviewee from SOK as well as through the 

literature. Especially, the transparency that the blockchain system can provide will 

create value to customers as well as all actors along the supply chain. This information 

can provide the products’ origins, transportation information or even carbon footprints 

of the products.  

The future of the blockchain technology seems promising. The technology is currently 

at its early stages and new use cases will open as the technology matures. All the 

interviewees also predict a positive future for the blockchain technology and see that 

companies will get more involved with the technology through pilot projects and 

industry examples. The literature will also continue to investigate the blockchain 

technology and how it can be beneficially applied in different industries. 

 

5.1 Recommendations 
 

When thinking of how the companies that were interviewed could utilize the use of 

blockchain technology even further, comes to mind, that the interviewed companies 

could co-operate together. IBM is solution provider regarding blockchain technology 

and Arla and SOK are in industries that relate to food retail. As come up with the 

interviewees, the future possibilities of blockchain technology might be in the benefits 

gained from the blockchain platforms in which multiple companies from different 

industries co-operate. The three interviewed companies could form a platform in which 

the customers could search product information such as, where the products come 

from, how they are transported and in which conditions as well as where they can be 

purchased. The blockchain platform could provide synergies and help with inventory 

management and it could provide added value to the customers and create customer 

loyalty.  
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If the companies, Arla and SOK are not ready yet to jump into blockchain platform, 

they could still think of ways to utilize blockchain technology more. Arla could take the 

Maitoketju -solution to other products not just the organic milk cartoon. Also, SOK could 

improve their use case, Kuhaketju, and bring it the open for the public and think of 

other use cases where it could utilize the blockchain technology. The blockchain 

system similar to Kuhaketju could be first targeted to products that originate from 

Finland and the main goal with the blockchain solution could be to show the product’s 

journey to the retail store’s shelve as well as demonstrate the low carbon footprint of 

the product together with the product’s high quality and eco-friendliness. After the 

blockchain system from products from Finland is established, SOK could start thinking 

of building a blockchain system for products transported from abroad. The emphasis 

on this system could be to demonstrate the sustainable journey of a product to the 

retail store’s shelve as well as prove the product’s origin and quality.  

 

Overall, it would be beneficial for the companies to follow what is going on in the 

different industries relating to blockchain technology utilization and be aware the 

solutions the blockchain technology can offer. It would be also beneficial to gain 

knowledge how other companies are utilizing the blockchain technology and what kind 

of solutions there are in the market. Together with the big players like IBM, also smaller 

companies will offer their blockchain technology-based solutions for different 

industries. To sum up, being open-minded and curious towards the blockchain 

technology evolving, will lead to positive development and solutions that have the 

power to change businesses. 

 

5.2 Limitations and future research 

As mentioned earlier, the blockchain technology is in its early phase and there are not 

that many companies utilizing the offerings of the technology, which has affected on 

the available literature and the amount of the interviews in this research. The literature 

around blockchain technology is currently quite limited and focused in the architecture 

of the blockchain as well as the financial industry. As there are not that many 

companies using the blockchain technology, it was rather difficult to collect interviews. 

If there would be more interviews, the study would gain more content and more insights 

and therefore be more generalizable. Furthermore, the focus on this research was in 
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the Finnish markets and therefore the findings of this research might not be applicable 

for different countries. 

The blockchain technology will develop and there will be more literature around the 

blockchain technology from different industries’ perspective, also from supply chain 

management perspective. This research was just a scratch on the surface of the 

blockchain technology’s benefits in supply management and future studying of the 

topic would be beneficial. As the technology will mature, also companies will gain more 

knowledge of the blockchain technology and the need for the research will be even 

bigger. 

The blockchain platform would be also an interesting topic for future research. What 

kind of benefits would this kind of blockchain solution provide for companies and how 

would the co-operation of the companies work? Are there some pre-conditions of the 

companies that would be able to utilize this kind of blockchain solution? There would 

be several aspects of the blockchain platform solution that could be researched for 

example, in the area of the supply management. 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

References 

Aluchna M. & Rok B. (2019) in Capaldi N., Idowu S. O., Schmidpeter R. & Brueckner 

M. Responsible Business in Uncertain Times and for a Sustainable Future, 1st ed. 

Cham: Springer International Publishing. 

Anderson J.C., Narus J.A. & van Rossum W. (2006) Customer value propositions in 

business markets, Harvard Business Review, Vol. 84 No. 3, pp. 90-99. 

Arla Oy (2019a) Arla Suomessa [Viewed]: 10.11.2019. [Available]: 

https://www.arla.fi/yritys/arla-suomessa/ 

Arla Oy (2019b) Tikan tila [Viewed]: 10.11.2019. [Available]: 

https://www.arla.fi/tikantila/ 

Aste T., Tasca P.  & Di Matteo T. (2017) Blockchain technologies: The foreseeable 

impact on society and industry. Computer, 50 (9) (2017), pp. 18-28  

Barros A., Barbosa-Povoa A. & Blanco E. (2013) Selection of tailored practices for 

supply chain management. International Journal of Operations and Production 

Management, 33(8), pp. 1040-1074. 

Benton M.C. & Radziwill N. M. (2017) Quality and Innovation With Blockchain 

Technology. Software Quality Professional. ASQ. VOL. 20   

Bluhm D., Harman W., Lee T. & Mitchell T. (2011) Qualitative research management: 

a decade of progress, Journal of management studies, Vol.48(8), pp.1866-1891 

Buterin, V. (2014) A next generation smart contract and decentralized application 

platform. [Viewed]: 17.11.2019 [Available]: 

www.blockchainlab.com/pdf/Ethereum_white_paper-

a_next_generation_smart_contract_and_decentralized_application_platform-vitalik-

buterin.pdf 

Chandra C. & Grabis J. (2016) Supply Chain Configuration: Concepts, Solutions, and 

Applications (2nd ed. 2016.). New York, NY: Springer New York. 

Chen J. & Paulraj A. (2004) Understanding supply chain management: critical research 

and a theoretical framework. International Journal of Production Research, vol. 42, pp. 

131-163. 



62 
 

Chernov A. & Chernova V. (2018) Global Blockchain Technology Market Analysis - 

Current Situations And Forecast. Varazdin: Varazdin Development and 

Entrepreneurship Agency (VADEA). 

Chopra S. & Meindl P. (2010) Supply chain management: Strategy, planning, and 

operation, 4th ed. Upper Saddle River (NJ): Prentice Hall. 

Conti T. (2013) Planning for competitive customer value. The TQM Journal. Vol. 25 

Issue: 3, pp.224-24 

Cousins P. D. (2002) A conceptual model for managing long-term inter-organisational 

relationships. European Journal of Purchasing and Supply Management, 8(2), pp. 71-

82. 

Crowther D., Seifi S. & Moyeen A. (2018) The Goals of Sustainable Development: 

Responsibility and Governance. Singapore: Springer Singapore. 

Croxton K. L., García-Dastugue S. J., Lambert D. M. & Rogers D. S. (2001) The Supply 

Chain Management Processes. The International Journal of Logistics Management, 

12(2), pp. 13-36. 

CSCMP (2019) SCM Definitions and Glossary of Terms [Viewed]: 21.05.2019 

[Available]: 

https://cscmp.org/CSCMP/Academia/SCM_Definitions_and_Glossary_of_Terms/CS

CMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx?hkey=60879588-

f65f-4ab5-8c4b-6878815ef921 

Day M., Lichtenstein S. & Samouel P. (2015) Supply management capabilities, routine 

bundles and their impact on firm performance. International Journal of Production 

Economics, 164, pp. 1-13. 

Del Baldo M. (2019) in Capaldi N., Idowu S. O., Schmidpeter R. & Brueckner M. (2019) 

Responsible Business in Uncertain Times and for a Sustainable Future, 1st ed. Cham: 

Springer International Publishing. 

Dobrovnik M., Herold D. M., Fürst E. & Kummer S. (2018) Blockchain for and in 

logistics: What to adopt and where to start. Logistics, 2(3) 

Doyle P. (2000) Value-based Marketing: Marketing Strategies for Corporate Growth 

and Shareholder Value. Chichester. John Wiley & Sons 

https://cscmp.org/CSCMP/Academia/SCM_Definitions_and_Glossary_of_Terms/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx?hkey=60879588-f65f-4ab5-8c4b-6878815ef921
https://cscmp.org/CSCMP/Academia/SCM_Definitions_and_Glossary_of_Terms/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx?hkey=60879588-f65f-4ab5-8c4b-6878815ef921
https://cscmp.org/CSCMP/Academia/SCM_Definitions_and_Glossary_of_Terms/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx?hkey=60879588-f65f-4ab5-8c4b-6878815ef921
https://cscmp.org/CSCMP/Academia/SCM_Definitions_and_Glossary_of_Terms/CSCMP/Educate/SCM_Definitions_and_Glossary_of_Terms.aspx?hkey=60879588-f65f-4ab5-8c4b-6878815ef921


63 
 

Dubey R., Gunasekaran A., Childe S.J., Papadopoulos T. & Wamba S.F. (2017) World 

class sustainable supply chain management: critical review and further research 

directions. International Journal of Logistics Management. 28 (2), 332-362 

Dujak D. & Sajter D. in Kawa A. & Maryniak A. (2019) SMART Supply Network,1st ed. 

Cham: Springer International Publishing 

Eggert A., Ulaga W., Frow P. & Payne A. (2018) Conceptualizing and communicating 

value in business markets: From value in exchange to value in use. Industrial 

Marketing Management, 69, pp. 80-90. 

Eriksson P. & Koistinen K. (2005) Monenlainen tapaustutkimus, 1.painos, Helsinki, 

Kuluttajatutkimuskeskus  

Eriksson P. & Kovalainen A. (2008) Qualitative Methods in Business Research.1st, 

London. Sage 

Ford D. & Berthon P. (2002) The Business Marketing course. Managing in Complex 

Networks. John Wiley & Sons, Ltd. Chichester, England 

Francisco K. & Swanson D. (2018) The supply chain has no clothes: Technology 

adoption of blockchain for supply chain transparency. Logistics, 2(1) 

Field A. M. (2017) Blockchain technology touted for supply chain efficiency. Journal of 

Commerce. [Viewed]: 10.11.2019 [Available]: https://www.joc.com/international-

logistics/logistics-technology/blockchain-technology-touted-supply-chain-

efficiency_20170305.html 

Grimm C., Knemeyer M., Polyviou M. & Ren X. (2015) Supply chain management 

research in management journals a review of recent literature (2004-2013). 

International Journal of Physical Distribution and Logistics Management, 45(5), 404-

458. 

Gualandris J. & Kalchschmidt M. (2014) Customer pressure and innovativeness: Their 

role in sustainable supply chain management. Journal of Purchasing and Supply 

Management, 20(2), pp. 92-103 



64 
 

Gupta V. (2017) The Promise of Blockchain. In a World Without Middlemen. Harvard 

Business Review, Digital Articles. [Viewed]: 10.11.2019 [Available]: 

https://hbr.org/2017/03/the-promise-of-blockchain-is-a-world-without-middlemen 

Haber S. & Stornetta W. S. (1991) How to time-stamp a digital document. Journal of 

Cryptology, 3(2), 99-111.  

Hackius N. & Petersen M. (2017) Blockchain in Logistics and Supply Chain: Trick or 

Treat? In: Proceedings of the Hamburg International Conference of Logistics (HICL).  

pp. 3-18. 

Hallikas, J., Kähkönen, A-K., Lintukangas, K. & Lirkki, J. (2016) Vastuullinen ja 

innovatiivinen hankintatoimi kilpailukyvyn lähteenä – Kyselytutkimus. Lappeenranta, 

LUT Scientific and Expertise Publications, research reports 53. 

Hirsjärvi S., Remes P. & Sajavaara P. (2009) Tutki ja kirjoita. 15th, Helsinki. Tammi 

Hyperledger (2019) About Hyperledger [Viewed]: 17.11.2019 [Available]: 

https://www.hyperledger.org/about  

Iansiti M. & Lakhani K.R. (2017) The truth about blockchain. Harvard Business Review. 

IBM (2019a) Annual report 2018. [Viewed]: 10.11.2019. [Available]: 

https://www.ibm.com/annualreport/assets/downloads/IBM_Annual_Report_2018.pdf 

IBM (2019b) About IBM Food Trust [Viewed]: 10.11.2019. [Available]: 

https://www.ibm.com/downloads/cas/EX1MA1OX 

Jussila M. (2010) Yhteiskuntavastuu. Nyt. 1st, Helsinki. Infor 

Keränen J. & Jalkala A. (2014) Three strategies for customer value assessment in 

business markets, Management Decision, Vol. 52 Issue: 1, pp.79-100 

Kogg B. & Mont O. (2012) Environmental and social responsibility in supply chains: 

The practise of choice and inter-organisational management. Ecological Economics, 

83(November), pp. 154-163. 

Kohtamäki M. & Rajala R. (2016) Theory and practice of value co-creation in B2B 

systems. Industrial Marketing Management, 56, pp. 4-13. 



65 
 

Kshetri N. (2018) Blockchain’s roles in meeting key supply chain management 

objectives. International Journal of Information Management, 39, pp. 80-89. 

Kuisma M. & Temmes A. (2011) Yritysten vastuuraportointi. In: Joutsenvirta M., Halme 

M., Jalas M., Mäkinen J. Vastuullinen liiketoiminta kansainvälisessä maailmassa. 1st, 

Helsinki, Gaudeamus 

Lambert D., García-Dastugue S. & Croxton K. (2005) An Evaluation of Process-

Oriented Supply Chain Management Frameworks. Journal of Business Logistics, 

26(1), pp. 25-51 

Lambert D. M. (2014) Supply chain management: Processes, partnerships, 

performance (4th ed.). Ponte Vedra Beach, FL: Supply Chain Management Institute. 

Landroguez S., Castro C. & Cepeda-Carrion G. (2013) Developing an Integrated 

Vision of Customer Value. Journal of Services Marketing Vol 27, No 3, pp. 234–244 

Lindgreen A., Hingley M. K., Grant D. B. & Morgan R. E (2012) Value in business and 

industrial marketing: Past, present, and future. Industrial Marketing Management, 

41(1), pp. 207-214. 

Lindgreen A. & Wynstra F. (2005) Value in business markets: What do we know? 

Where are we going? Industrial Marketing Management, 34(7), 732–748 

Litke A., Anagnostopoulos D. & Varvarigou T. (2019) Blockchains for Supply Chain 

Management: Architectural Elements and Challenges Towards a Global Scale 

Deployment. Logistics, 3(1), p. 5.  

Magotra I., Sharma J. & Sharm, S.K. (2018) Investigating linkage between customer 

value and technology adoption behaviour: A study of banking sector in India. European 

Research on Management and Business Economics, 24(1), 17-26. 

Mahamuni A. (2019) How to Unleash Blockchain into Your Supply Chain. Material 

Handling & Logistics. [Viewed]: 10.11.2019. 

[Available]: https://www.mhlnews.com/technology-automation/how-unleash-

blockchain-your-supply-chain 



66 
 

Marinagi C., Trivellas P. & Sakas D. (2014) The impact of information technology on 

the development of supply chain competitive advantage, Procedia – Social and 

Behavioral Sciences, Vol. 147, pp. 586-591 

Min H. (2019) Blockchain technology for enhancing supply chain resilience. Business 

Horizons, 62(1), pp. 35-45. 

Murray A., Skene K. & Haynes K. (2017) The circular economy: An interdisciplinary 

exploration of the concept and application in a global context. Journal of Business 

Ethics, 140, 369–380 

Möller K.E.K. & Törrönen P. (2003) Business suppliers' value creation potential: A 

capability based analysis. Industrial Marketing Management, 32 (2) pp. 109-118 

Nakamoto S. (2008) Bitcoin: A Peer to Peer Electronic Cash System. [Viewed]: 

10.5.2019.[Available]: https://bitcoin.org/bitcoin.pdf 

Nath S. D., Eweje G. & Bathurst R. (2019) in Capaldi N., Idowu S. O., Schmidpeter R. 

& Brueckner M. Responsible Business in Uncertain Times and for a Sustainable 

Future, 1st ed. Cham: Springer International Publishing. 

Niskala M. & Pajunen T. & Tarna-Mani K. (2013) Yritysvastuu Raportointi - ja 

laskentaperiaatteet. 1st. Helsinki, KHT -Media Oy 

Nowiński W. & Kozma M. (2017) How can blockchain technology disrupt the existing 

business models? Entrepreneurial Business and Economics Review, 5(3), 173-

188. 

Partida B. (2018) Blockchain’s great potential. Supply Chain Management Review, 

January/February. P. 51-53 

Payne A. & Frow P. (2005) A strategic framework for customer relationship 

management, Journal of Marketing, Vol. 69 No. 4, pp. 167-176. 

Payne A. & Frow P. (2013) Strategic customer management: Integrating relationship 

marketing and CRM. New York: Cambridge University Press. 

Payne A., Storbacka K. and Frow P. (2008) Managing the co-creation of value, Journal 

of the Academy of Marketing Science, Vol. 36 No. 1, pp. 83-96. 



67 
 

Pera R., Occhiocupo N. & Clarke J. (2016) Motives and resources for value co-creation 

in a multi-stakeholder ecosystem: A managerial perspective. Journal of Business 

Research, 69(10), pp. 4033-4041 

Ranjan K. & Read S. (2016) Value co-creation: Concept and measurement. Journal of 

the Academy of Marketing Science, 44(3), pp. 290-315 

Recker J. (2013) Scientific Research in Information Systems. A Beginner`s Guide  

Springer-Verlag, Berlin  

Ritvanen V., Inkiläinen A., Bell A. & Santala J. (2011) Logistiikan ja toimitusketjun 

hallinnan perusteet. 1st, Helsinki. Suomen Osto- ja Logistiikkayhdistys LOGY ry 

Saaranen-Kauppinen A., Puusniekka A. (2006) KvaliMOTV - Menetelmäopetuksen 

tietovaranto. Tampere: Yhteiskuntatieteellinen tietoarkisto. [Viewed]: 10.11.2019. 

[Available]: http://www.fsd.uta.fi/menetelmaopetus/ 

Schoenherr T., Modi S., Benton W., Carter C., Choi T., Larson P., Leenders M., Mabert 

V., Narasimhan R. & Wagner S. (2012) Research opportunities in purchasing and 

supply management. International Journal of Production Research, 50(16), pp. 4556-

4579. 

Schwandt T. A. (2001) Dictionary of Qualitative Inquiry, 2nd ed. Michigan, SAGE 

Publications 

Seawright J. & Gerring J. (2008) Case-selection techniques in case study research a 

menu of qualitative and quantitative options. Political Research Quarterly, 61(2), 294–

308. 

Serkis J. (2014) Green Supply Chain Management, 1st edition, New York. ASME 

Seuring S. A. (2008) Assessing the rigor of case study research in supply chain 

management. Supply Chain Management: An International Journal, 13(2), 128-137 

Singhal B., Dhameja G.  & Panda P. S. (2018) Beginning Blockchain: A Beginner's 

Guide to Building Blockchain Solutions. Berkeley, CA: Apress.  

S-Kanava (2019) S Group in brief. [Viewed]: 10.11.2019. [Available]: 

https://www.s-kanava.fi/web/s/en/s-ryhma-lyhyesti 



68 
 

Spina G., Caniato F., Luzzini D. & Ronchi S. (2013) Past, present and future trends of 

purchasing and supply management: An extensive literature review. Industrial 

Marketing Management, 42(8), pp. 1202-1212. 

Stewart J. & Hocking C. (2019) in Capaldi N., Idowu S. O., Schmidpeter R. & Brueckner 

M. (2019). Responsible Business in Uncertain Times and for a Sustainable Future, 1st 

ed. Cham: Springer International Publishing. 

Storey J., Emberson C., Godsell J. & Harrison A. (2006) Supply chain management: 

Theory, practice and future challenges. International Journal of Operations & 

Production Management, 26(7), 754. 

Sweeney E., Grant D. B. & Mangan D. J. (2018) Strategic adoption of logistics and 

supply chain management. International Journal of Operations & Production 

Management, 38(3), pp. 852-873. 

Thomas E-A. (2019) in Capaldi N., Idowu S. O., Schmidpeter R. & Brueckner M. 

(2019). Responsible Business in Uncertain Times and for a Sustainable Future, 1st ed. 

Cham: Springer International Publishing. 

TradeLens (2019) About TradeLens. [Viewed]: 10.11.2019. [Available]: 

https://www.tradelens.com/ecosystem/ 

Treleaven P., Gendal Brown R. & Yang D. (2017). Blockchain Technology in Finance. 

Computer, 50(9), pp. 14-17. 

TrustYourSupplier (2019) Trust Your Supplier – Digital Identity Platform. [Viewed]: 

10.11.2019. [Available]: https://www.trustyoursupplier.com/ 

Ulaga W. (2003) Capturing value creation in business relationships: A customer 

perspective. Industrial Marketing Management, 32(8), pp. 677-693. 

Vargo S. L. & Lusch R. F. (2004) Evolving to a new dominant logic for marketing. 

Journal of Marketing, 68(1), 1–17. 

Weybrecht G. (2010) The sustainable MBA – The manager’s guide to green business 

England. Chichester: Wiley 

White G. R. T. (2017) Future applications of blockchain in business and management: 

A Delphi study. Strategic Change, 26(5), pp. 439-451. 



69 
 

Xu X., Weber I. & Staples M. (2019) Architecture for Blockchain Applications, 1st ed. 

Cham: Springer International Publishing.  

Yli-Huumo J., Ko D., Choi S., Park. S. & Smolander K. (2016) Where Is Current 

Research on Blockchain Technology? -A Systematic Review. Plos One, 11(10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


