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The thesis aims to investigate the impact of Blockchain technology on Food Supply Chain 
Management from the case study of Walmart, an American retail chain which has already 
adapted the technology into its product tracing system and Atria, a Finnish food company, 
which, on the contrary, equipped its meat tracing system without the assistance of Block-
chain technology. The main objective of this thesis is to benchmark the two tracing systems, 
one is operated by Walmart and the other by Atria in order to figure out whether the tech-
nology can actually enhance the traceability and improve the transparency of Supply Chain 
network as a whole. 

The literature review re-addresses the academic terms and concepts that are related to the 
field of research, which are Supply Chain Management, Food Supply Chain Management, 
the concept of Blockchain technology. In each main section, there are several subsections 
in which provide in-depth and more elaborate details to support the established ground of a 
specific theory. 

The empirical research introduces and studies two real-life business cases: Walmart using 
IBM Food TrustTM – the management platform specialized for Food industry, developed on 
the basis of Blockchain technology to trace the entire journey from Mexico to the final point 
of purchase at Walmart stores’ shelves and Atria using its in-house technology development 
to trace the meat and poultry product line from farm-to-fork within the Finnish market. The 
data are collected by conducting several semi-structure interviews with the personnel of 
each case company. 

Differences in the scope of operation, the operation and the technology taken into usage 
have generally led to some significant dissimilarities between the two companies. Neverthe-
less, Atria can discover potential benefits and opportunities of Blockchain technology from 
the study and learn from Walmart’s pioneer experiences on how to efficiently integrate the 
technology into the management of Food Supply Chain for its future plan of adaptation.     

Keywords:  food supply chain management, blockchain technology, traceability, 
transparency, food safety, food trust 
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1 INTRODUCTION 

In this day and age, the importance and demand for traceability and transparency 

of food products along with their entire journey from farm-to-fork have increased 

more than ever. The consumers often claim to have little to none knowledge of what 

they consume on daily basis. Reports about different cases of food frauds, food 

crimes in association with numerous public announcements on foodborne illnesses 

or food contamination issues that severely damage public health and that lead to 

mass fatality, have raised serious doubts and insecurities among consumers. On 

the other hand, for those companies which aim to be consistent with healthy busi-

ness practices, promote strong business ethics and develop sustainably, it is ex-

ceedingly significant to select good business partners to cooperate with. However, 

this case is usually easier said than done when the food supply chain network in-

trinsically consists of vast, convoluted web of farmers, processors, transport and 

logistics service providers, suppliers, retailers, distributors and storage facilities that 

take part in various processes of operation, including manufacturing, production, 

transporting or sales. In light of fact, whenever there is a movement occurs within 

that network, each member has a different vision of the current status and more 

often than not, most of the member within the chain do not have concrete knowledge 

on how their partners are operating. Lack of understanding on the impacts of goods 

and services leads consumers and businesses to indirectly support those busi-

nesses that deplete natural resources, heavily damage the environment and eco-

system, and conduct malpractices on social dimension, through the simple act of 

purchasing. Therefore, as an essential indicator of food product quality and decent 

conduct of business practices, the traceability and transparency are increasingly 

and broadly expected not only on consumer level but also on the corporate and 

governmental level in order to rebuild public confidence in the supply chain generally 

and in the food chain specifically.  

In this blooming era of innovation and technological development, Blockchain tech-

nology is undoubtedly considered among the most revolutionary innovations that is 

promised to change our way of storing and securing values, data and information 

by cryptography. The integration of Blockchain technology to the management of 
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supply chain is forecasted to be a promising transformation that can disrupt the tra-

ditional implementation of Supply Chain Management by improving the traceability 

and transparency of Blockchain technology in the long run. 

1.1 Research Problems 

Supply chain management is understood to be critical for the survival of any organ-

izations, regardless the characteristic of their products: tangible or intangible. This 

process enables an organization to operate efficiently and effectively with its aim of 

minimizing overall production cost and simultaneously ensure the satisfaction at 

peak for customers. Nevertheless, there are numerous setbacks still exist in the 

management & operation of supply chain network related to the traceability and 

transparency of the process. These setbacks can possibly bear a substantial mass 

of unprecedented & unexpected risks that may lead to disruption for the entire pro-

cess (including inbound logistics, material management, outbound logistics) and all 

involved members in the network. As a matter of fact, communication between de-

partments within the organization and throughout involved members in the supply 

chain, and traceability from the production-end to the hand of final customers and 

transparency of the operational system inside-out are listed as key factors to deter-

mine the success of a process as a whole. Taking food system as an instance, this 

is a complex network comprised of numerous actors including farmers, processors, 

distributors, retailers and a web of forwarding companies, involved to deliver solely 

a single food item to the final point of purchase. The method of traceability is done, 

varies from one to another. Each segment within the food system carries out a dif-

ferent method of tracking and keeping their system in control. Most members of the 

chain will perform the recording and tracking activities either on papers or on sys-

tems that do not interact or communicate with one another. Therefore, this setting 

creates frictions in practices and causes obstruction to gain full view over the entire 

food system. Whenever there is a food scare, or any food events spread out in a 

region, all foods are guilty until they are proven innocent. In fact, the economic bur-

den as well as amount of time needed for such recalling procedures for contamina-

tion identification are apparently massive. And the underlying root of the addressed 

problem lies behind traceability and transparency of the system itself.  
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Furthermore, without an advanced and secured mean of communication, the assur-

ance of goods flow emerging from both upstream and downstream activities could 

be jeopardized entirely. Furthermore, the workload for storing transaction history 

and related-documents between seller, buyer, the bank and other intermediaries are 

usually dense, time-consuming and yet uncertain to ensure the transparency, con-

fidentiality or prevention of information leakage.   

All in all, integrating the new technology to this practice is expected to be an absolute 

transformation for the management of supply chain system in the upcoming period.  

1.2 Research Boundaries 

The research boundaries for this thesis topic would be:  

 The overview of Food Supply Chain Management, its inherent problems and 

risks (Supply Chain Risk Management) in term of Traceability and Transpar-

ency 

 Basic introduction of Blockchain Technology and IBM Food TrustTM  

 The possible solutions that Blockchain Technology can offer to resolve the 

ongoing issues of Supply Chain system, especially in Retailing and Food & 

Beverage industry. 

 Study the use case of Walmart in utilizing IBM Food TrustTM platform to its 

Food Supply Chain Management system 

 Benchmarking the two tracing systems, one utilized by Walmart and the other 

by Atria  

 Recommendations for Atria from the use case study.   

However, there are certain obstacles that may hinder the author during her re-

searching process, which can be listed as follow: 

 Limitations of generalization 
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 Restricted access to the source of necessary information due to non-disclo-

sure agreement  

 Incompatibilities between two supply chain models and the purpose of use of 

two tracing systems 

 Pressure on the amount of time allowed to carry the research   

1.3 Research Methods 

In order to conduct study effectively for the proposed topic, the author decided to 

apply the qualitative research method for the entirety of the thesis. The primary pur-

pose of this research would be identified as Exploratory research because the field 

of research is rather new and seems to undergo the intensive “trial-error” phase. 

The author decided to choose this research method because blockchain technology 

is only in its early phase of development and there has been few concrete, well-

established researches/studies on its influence on the supply chain system. How-

ever, recently, IBM is building its software which is known as IBM Food TrustTM in 

cooperation with Walmart for Walmart’s Food Supply Chain system on the improve-

ment of traceability and transparency. The author will conduct a one-on-one inter-

view with the project leader of Walmart to study to understand more about the pro-

ject and its conception holistically. In fact, the project IBM & Walmart has already 

been published Proof of Concepts for their two trials (tracking the journey of pork in 

China and sliced mango from Mexico). Hence, the author believes that IBM Food 

TrustTM could also be implemented in the operation and management system of 

different food companies in Finland. On this matter, the author will conduct one-to-

one interview with an executive from Atria - a Finnish food company with interna-

tional presence, to validate and evaluate the feasibility of the intended research.  

Moreover, whitepapers, scientific articles from different reliable sources of infor-

mation and studies on different business cases that the technology had been suc-

cessfully executed upon would also be collected and analysed by the author, with 

the aim of acquiring more knowledge on the field as well as keeping the thesis work 

up-to-date. 
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2 THEORETICAL FRAMEWORK 

2.1 SUPPLY CHAIN MANAGEMENT 

It is perceived as a common practice in the vast majority of industries that the con-

sumer products and services are conceptualized as supply chains. In fact, each 

different stage in the whole production process, counting from the farming of raw 

materials to the delivery of final products to end-user, is considered a link in the 

entire chain.    

In today modern business world, according to Lambert (2008, 99), the competition 

of modern business management is no longer surrounding between autonomous 

entities, however, would rather be between supply chains.   

Supply Chain Management (SCM) has been an integral part in the operation of 

every business. It has been playing a significant role in defining company competi-

tive advantages, contributing to company successes and boosting customer satis-

faction now and then. Various definitions of SCM from different perspectives of pro-

fessionals in field will be revisited on top of the explanation of key concepts of SCM.   

 Definition 

Over the past decade has seen a significant change of paradigm shifts in supply 

chain management, from the traditional arm’s-length and those adversarial relation-

ships in which in the past, usually characterize buyer/supplier relationships. The 

proper management of co-operation, distribution and gaining of trust as well as 

recognition are the emphasis of supply chain management as the “whole can be 

greater than the sum of its parts”. 

Opara L.U. (2003, p. 101-102) regards the definition of Supply chain management 

(SCM) based on a study of Woods (1999, p.6) as,  

the management of the entire set of production, manufacturing/trans-
formations, distribution and marketing activities by which a consumer is 
supplied with a desired product. 



 

 

14 

This concept of Supply Chain Management is also criticised to be relatable to the 

term “demand chain management”, due to its emphasis on meeting consumer ex-

pectations. Opara later cited from another study carried out by Hobbs, J.E. (1996, 

p.15-17) that  

The practice of SCM encompasses the disciplines of economics, mar-
keting, logistics and organizational behaviour to study how supply 
chains are organized and how institutional arrangements influence in-
dustry efficiency, competitions and profitability 

Christopher (2011, 3) adopted the definition Supply Chain Management in a concise 

manner, that can be illustrated as follow: 

“The management of upstream and downstream relationships with sup-
pliers and customers in order to deliver superior customer value at less 
cost to the supply chain as a whole.”  

Lambert (2008, 99) referred “the management of multiple relationships across the 

supply chain” as Supply Chain Management. He strictly claimed that a chain of busi-

nesses with one-to-one or business-to-business relationships is not considered as 

the supply chain, but it is “a network of multiple businesses and relationship”. In 

essence, Supply Chain Management not only represents a new approach to man-

age the business and its relationships with involved participants in the entire chain 

but also deals with total business process excellence. 

In another argument, Waters (2007, 35) discussed that there is a problem in relation 

to any aspects of Supply Chain Management is that when referring to the concept, 

people tend to use different terms for the same meaning, otherwise imply different 

meanings to the same terms. The reason behind this circumstance is caused by the 

emergence of “a combination of formerly distinct disciplines” and in fact, each single 

discipline is all displayed in a distinct term and idea. Consequently, for different peo-

ple, terms and definitions are yet likely to mean, or at least imply, different things.    

On the other hand, Supply Chain Management is described by the Council of Supply 

Chain Management Professionals (CSCMP) in the United States (2012) as “the 

planning and management of all activities involved in sourcing and procurement, 

conversion, and all logistics management activities”. Furthermore, the collaboration 



 

 

15 

and coordination between different channel partners, including suppliers, intermedi-

aries, third-party service providers and customers are also taken into account when 

defining SCM. Briefly, the council concluded that SCM is the integration of supply 

and demand management “within and across companies”. 

Additionally, a chain of facilities and distribution alternatives in which functioning the 

obtainment of products, transforming these products into intermediate and finished 

goods as well as distributing these intermediate, finished goods to customers – was 

defined as Supply Chain Management (Ganeshan and Harrison Terry,1995). As 

stated in an academic article, published in 1995 by Lee H. L. and Billington, C., 

Supply Chain Management is determined to incorporate the integration of activities 

that occur between facilities network in which consisted of the acquisition of raw 

material, transformation of those materials into intermediate products, then to final 

goods and the delivery of these goods to customers via a distribution system.  

Kay (2001) has demonstrated Supply Chain Management in a simple and compre-

hensible manner, in which he claimed that this management activity allows an or-

ganization to get the right goods and services to a pre-defined destination at the 

right time, in the appropriate quantity and at a satisfactory cost. The efficient man-

agement over this process requires  

overseeing relationships with suppliers and customers, controlling in-
ventory, forecasting demand and getting constant feedback on what's 
happening at every link in the chain.  

Not to mention, Simchi-Levi, D., Kaminsky, P. and Simchi-Levi, E. (2003) discussed 

Supply Chain Management in detail as  

a set of methods used to effectively coordinate suppliers, producers, 
depots, and stores, so that commodity is produced and distributed at 
the correct quantities, to the correct locations, and at the correct time, 
in order to reduce system costs while satisfying service level require-
ments. The fundamental notion of these definitions is that a Supply 
Chain must be controlled in order to be fast and trustworthy, cost-effec-
tive, and flexible enough to meet customers’ requirements. 

Along these lines, SCM is believed to be primarily responsible for connecting major 

business functions and business process within and across involved organizations 
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as an integrating function with the aim to achieve high efficiency and optimal perfor-

mance for the business model (see figure1). Additionally, Christopher (1998) be-

lieves that the management’s ability to consolidate the complex network of business 

relationships of the company will determine the ultimate success for the business 

that lie within. Therefore, a more holistic view of a firm is better depicted from the 

perspective of SCM.  

 

Figure 6. Integrating and managing business process across the supply chain 
(Cooper et al., 1997b) 

 Supply Chain vs Logistics  

To some extent, certain confusion can be caused while utilizing interchangeably 

those terms of “Supply Chain”, “Supply chain management” and “Logistics” as one 

of the terms may be used under the concept and definition of the others.  

Christopher (2011,13) explained the concept of Supply Chain as the network of or-

ganisations that are engaged through various processes and activities of upstream 

and downstream connections, in which produce value for the products and services 

that serve the final-end consumer. 
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Furtherly stated by Waters (2007, 37), the supply chain comprises a sequence of 

activities and organization to which materials movement takes place, throughout the 

journey from original suppliers to ultimate customers. Dated back to 1998, Aitken 

extended the approach towards supply chain under a more precise definition 

A network of connected and interdependent organisations mutually and 
co-operatively working together to control, manage and improve the 
flow of materials and information from suppliers to end users. 

A broader glance toward the definition of this term is introduced by the Institute of 

Logistics (1998, 8) describing supply chain as the series of events whose intention 

is to satisfy a customer.  

Besides, Peck (2006) added in that supply chain is  

The flow of materials, goods and information (including money), that 
pass within and between organisations, linked by a range of tangible 
and intangible facilitators, including relationships, processes, activities, 
and integrated information systems 

Considering the term more profoundly, Cooper, Lambert and Pagh (1997, 2) indi-

cate the total journey of materials ‘from dirt-to-dirt’ as the supply chain. Going across 

this entire journey, materials possibly travel through different stages and are han-

dled by different involved parties within the network of supply chain, for instance, 

from raw material extractors or growers to raw materials merchants, then carried on 

by shippers, processors, transport companies to the hands of manufacturers, finish-

ing operations, distributors, logistics centres, warehouses, wholesalers, retailers – 

forwarding to a whole range of other facilitators. Progressively, supply chain widens 

its scope over final customer by adding the phase of recycling, recovery of materials 

and reuse.  

Logistics is, otherwise, illustrated to be responsible as a management function, for 

all material movements. An inbound, or in other words, inward logistics is under-

stood to be the movement of materials into an organization from suppliers. In con-

trast, outbound or, outward logistics is the movement of materials out of an organi-

zation, distributing on to its customers. Generally, the movement of materials 

within the organization is known as materials management (Waters. 2007, 36). 



 

 

18 

This entire process of logistics and material movement is clearly demonstrated via 

the following figure.  

 

Figure 7. Logistics of Supply Chain Management (Waters, 2007) 

 

In a general interpretation, logistics is argued to be the movement of goods, ser-

vices, and, occasionally, people in an organized pattern. The significance of logis-

tics strengths and capabilities was originally realized as key determinants under 

the military use when it is referred to the process of supplying combat and troop 

support. In trade term, logistics deals with the product’s physical movement among 

one or several participants within the supply chain. (Wood D., Barone A., Murphy 

P. and Wardlow D. 2002, 1) 

Explaining logistics under a management and more sophisticated perspective, 

Christopher (2011,2) proposed that logistics is a strategic process to which extent, 

optimally “managing the procurement, movement and storage of materials, parts 

and finished inventory (and the related information flows)” throughout an organisa-

tion and its marketing channels to make the most out of the profitability in term of 

present and future run for that organisation over the cost-effective accomplishment 

of order. 

The definition of Logistics by Council of Supply Chain Management Professionals 

(CSCMP) was given under the emerging distinction between Supply Chain Man-

agement, in which explicitly clarified the position of logistics management as a 

segment within supply chain management, that  
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plans, implements, and controls the efficient, effective forward and re-
verses flow and storage of goods, services and related information be-
tween the point of origin and the point of consumption in order to meet 
customers' requirements. 

Notwithstanding, logistics management has a distinct definition in comparison to lo-

gistics activities since the term is referred to a wider scope than the execution of a 

single activity and it seems to be taken part in all aspects of planning and execution, 

including strategic, operational and tactical. Logistics management is an integrating 

function that manages all logistics activities in an optimal way and establish linkages 

between logistics activities and other functional departments in the organisation.  

Essentially, logistics functions as a planning orientation and framework that aims 

to design a single plan for the product and information flow through a business 

(Christopher 2011, 2) 

 Structure of a Supply Chain  

Initially, Lambert D. (2008) has clearly defined the supply chain network structure 

as the linkage between member firms within the network and the member firms 

themselves.   

According to Waters (2007,38), the comprehensive and less complicated way to 

view the supply chain as a whole is to have a single product moving through a se-

quence of organizations and each of the movement gives additional value to the 

product. The focus organization - whose point of view is taken into account, having 

activities before it (in which materials moving towards the organization) are called 

Upstream and those in which come after the organization are called Downstream 

(see figure 3)   
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Figure 8. Structure of Supply Chain Network (Waters, 2007) 

 

Tiers of suppliers are divided in the upstream activities whereas a first-tier supplier 

is defined as the supplier which sends materials straight to the organization and the 

second-tier supplier is the one that sends materials straight to first-tier supplier. This 

dividing process continues back to the original sources. Likewise, customers are 

also categorized in the same manner, as tiers. The customer in which the focus 

organization sends products directly to, is called first-tier customer and the second-

tier customer is the one that receives product directly from a first-tier customer. This 

dividing process continues until to the final customers. An instance can be extracted 

to illustrate the participant roles of upstream activities as followed: sub-assembly 

constructors can be considered as first-tier suppliers of a manufacturer, its second-

tier suppliers can be component makers and third-tier suppliers can be material pro-

viders. Similarly, applying the same principle to downstream phase, the wholesalers 

can be seen as first-tier customers, retailers as second-tier customers and third-tier 

customers are those end-users.  

Sharing a close view on the structure of Supply Chain, Grant, Trautrims & Wong 

(2015, 9) defined a simplified Supply Chain structure and its relevant factors as 

demonstrated in the figure 4. In this diagram, there is no clarification for upstream 
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and downstream activities in comparison to the model introduced formerly by Wa-

ters. Nevertheless, the explanation of involved participants by Grant et al. are some-

what identical as the group of authors described that first-tier supplier of the first-tier 

supplier and first-tier customer of the first-tier customer are respectively the second-

tier supplier and second-tier customer of the focal firm. However, there is a minor 

addition to the chain in this case as among each supply chain node, where the focal 

firm is represented as a node, the phase when “goods are moved by transportation”, 

it is known as ‘Go’ activities meanwhile, that phase when “goods are stored and/or 

processed at each node in storage”, it is called ‘Stop” activities. According to Grant 

et al., even though details of each ‘Go’ or ‘Stop’ activity are rather complex, yet these 

two forms of activity are what logistics and SCM are about. 

 

 

Figure 9. Simplified Supply Chain Structure (Grant et al., 2015) 
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Figure 10. Supply Chain Network Structure (Lambert et al., 1998a) 

 

According to a research paper carried out by Lambert (2008), every firm partici-

pates in a supply chain, from the stage of procuring raw materials to the hand of 

end-consumer, each and one of them is considered to be an important node within 

the network. The workload for management of the supply chain relies on numer-

ous certain criteria, which can be the availability of raw materials, the quantity of 

available suppliers and how sophisticated the product is. In the same scope for 

consideration, the length of supply chain and the number of suppliers and custom-

ers at each tier can be taken into account. At different stages and points of time 

within the supply chain, the proximity of relationship will differ since it is not neces-

sarily that all nodes across the supply chain must be closely correlated and inte-

grated. Cooper and Gardner (1993) has clearly stated that the relationship which 

best fits to the specific set of circumstances, is the most proper relationship to 

manage. It is crucial to acquire knowledge and consolidate the understanding on 

the configuration of the supply chain network structure.  

The most essential factor when it comes to the point of configure supply chain net-

work structure is to primarily identify who are the members involved in the supply 

chain. By sorting out who are the key players in the network, this technique tends 

to help firms to strategically allocate managerial attention and resources.   
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Considering under the view point of a focal firm, members of a supply chain are 

consisted of all companies/organizations which interacts in a direct or indirect 

manner with it, over its suppliers/customers from the point of origin to the point of 

consumption. Notwithstanding, it is advisable to divide the involved members into 

2 distinct clusters of primary and supporting members for the plain purpose of sim-

plifying the complex supply chain network. The definition of each groups is intro-

duced by conducting several interviews and discussions with members of The 

Global Supply Chain Forum, conducted by Davenport (1993).   

Primary members of a supply chain are  

all those autonomous companies or strategic business units who carry 
out value-adding activities (operational and/or managerial) in  the busi-
ness processes designed to produce a specific output for a particular 
customer or market. 

Contrary to the definition of primary members, supporting members of a supply 

chain are 

companies that simply provide resources, knowledge, utilities, or assets 
for the primary members of the supply chain 

Examples of primary and supporting members can be demonstrated as follow: bank 

(supporting member) lends money to the retailers (primary member), food equip-

ment manufacturer (supporting member) supplies manufacturing equipment to a 

food production company (primary member) and so on.  

The point of origin and point of consumption of the supply chain can be illustrated 

under a comprehensible definition by taking primary and supporting members to the 

portrait, that is the point where no previous primary suppliers exist and “all suppliers 

to the point of origin members are solely supporting members “, is so-called the point 

of origin. Meanwhile, the point where no additional value is added and the finished 

goods and/or services is consumed, is defined to be the point of consumption.  

As a matter of fact, the supply chains involve intertwined sets of interacting firms of 

enormous complexity. Due to the inherent complexity, the term “supply chain” raised 

a debate among many people as the majority assumed that this term simply gives 
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in significantly broad view and it would be more accurate to discuss the term as 

“supply networks”, “supply/demand networks” or “supply webs”. However, Porter 

(1985) argued otherwise, that “supply networks” or “supply networks” have the ten-

dency of referring to “a logistics channel to emphasize marketing, a process to em-

phasize operations, a value chain to emphasize value added and a demand chain 

to emphasize customer satisfaction”. Nonetheless, whichever term should be used 

to denote this concept, the fundamental principle to overlook the picture holistically 

is to understand that supply chain consisted of highly sophisticated route of move-

ments between connected participants.  

 Impact of Supply Chain Management on competitive and 

organizational performance 

Based on a study by Hall (1993), two of the most significantly crucial factors in de-

termining the operational performance are the supply chain structures and the meth-

ods of interaction between organizations.  

S Li; B Ragu-Nathanb, T.S. Ragu-Nathanb and S. Subba Rao (2004) proposed the 

definition of competitive advantage as the extent that an organization can build up 

an impregnable position over its competitors. The term comprehends capabilities 

and competencies in which favor the organization to distinguish itself from its com-

petitors in the field and it is the result of “critical management decisions”.   

In a research study carried out by Christopher (2011, p14-15), he pointed out that 

formerly, the relationships among participants in upstream segment, which are sup-

pliers and downstream segment, which consists of customers (a prominent example 

in this case can be mentioned as distributors and retailers) were often considered 

as adversarial instead of being cooperative. This circumstance still exists in many 

cases of today business that can be illustrated over the picture of some firms seek-

ing certain gains in cost reductions or profit improvement at the expense of their 

supply chain partners. In fact, those firms did not realize that the total ultimate cost 

paid by final-customer will have the tendency to rise and the final marketplace would 

effectively reflect this effect because the cost in that chain is simply transferred from 

one partner to another. Therefore, this cost-transferring strategy does not make 
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those firms appear to be any more competitive eventually. As opposed to only seek-

ing for optimization in one’s profit, it would be prudent to pursue the competitiveness 

improvement throughout the entire supply chain by adding value and minimizing 

cost in overall. The study showed that those leading-edge companies have come to 

realized that the real competition occurs between supply chain against supply chain 

rather than solely between companies. Furthermore, Christopher made clear of his 

point, denoting that the concept of supply chain management is the extension in the 

reasoning pattern of logistics. He claimed that optimising flows within the organisa-

tion is the primary concern of logistics management while supply chain management 

acknowledges that internal integration by itself is inadequate.  

As discussed above, in the present, companies no longer perform independently in 

the competition with other alike “stand-alone” companies. Moreover, there has been 

an increasing demand for “value delivery systems” that are more adaptive and re-

sponsive to ever-changing markets and simultaneously, more stable and trustwor-

thy to the task of value delivery. This demand call for a focus on the supply chain as 

a whole in order to obtain these goals. Therefore, managing core business better 

than competitors at a more cost-effective approach than competitors is argued as 

the key determinant for achieving competitive advantage in the race and the princi-

pal mission for the organisations with the aim of creating excellent value for their 

customers and consumers. For simplicity, core business are those activities, includ-

ing “new product development, supplier development, order fulfilment and customer 

management”. (Christopher, 2011 p15-16). 

As a supplementary argument to the discussion, Christopher (2011) stated that one 

capability that is concerned to be essential for success in the market lies in the con-

cept of supply chain agility. In reality, when the product life cycles shorten, just-in-

time practices are adopted by customers and markets of sellers turn into buyer’s, it 

is apparent that the ability of the organisation to quickly and flexibly respond to de-

mand yields a powerful competitive edge. 

For simplicity, possessing a competitive advantage proposes that the organization 

is equipped with unique, in-house capabilities and competencies to compete in com-

parison to their opponents in the field. Those advantages are various and can be 

one or combination of many, for example, low price, high quality, high dependability 
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and/or short delivery time. Consequently, such capabilities allow organization to en-

hance its performance, in general. Better economic performance, high level of cus-

tomer satisfaction and loyalty, and relationship effectiveness are the set of benefits 

gained through competitive advantage. As an illustration to the stated assertion, an 

organization which has shorter time-to-market and fast product innovation have the 

tendency to be benefitted from a higher proportion in market share and larger sales 

volume. High quality product is not subjected to the struggle of charging premium 

prices and in turn, the organization is able to observe the surge in profit margin on 

sales and return on investment (ROI). Moreover, those well-recognized brands with 

better indication of customer loyalty are less likely to encounter challenges when 

altering their targeted sectors. Hence, sales and profitability increase.  

Likewise, Li et al. (2004) suggested that organizational performance alludes to “’how 

well an organization achieves its market-oriented goals as well as its financial 

goals”. Increasing productivity, minimizing inventory and cycle time are referred as 

the short-term objectives of Supply Chain Management. On the other hand, increas-

ing market shares and profits for every participant of the supply chain, are the aims 

for Supply Chain Management’s long-term objectives.    

Supply Chain management (SCM) practices contribute significant influence on the 

success of an organization, in both dimensions of organizational performance as 

well as competitive advantage. The competitive advantage is expected to be en-

hanced by the means of price/cost, quality, delivery dependability, time to market 

and product innovation. Different elements of SCM practices have the tendency to 

affect different aspects of competitive advantage. As an instance, supplier perfor-

mance tends to be improved, time to market decreases and the degree of customer 

responsiveness and satisfaction increases through strategic supplier partnership. 

The improvement in customer satisfaction and partnership quality is claimed to be 

the result of information sharing and information quality. By empowering organiza-

tions to launch products into market rapidly and perform dependable delivery, infor-

mation sharing gives rise to high levels of supply chain integration. Along with that, 

postponement strategy emphasizing on the increase of the flexibility in the supply 

chain as well as balancing global efficiency and customer responsiveness. (Li et al, 

2004).  
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2.2 FOOD SUPPLY CHAIN MANAGEMENT 

Food Supply Chain Management is the concept invented in order to illustrate all of 

those activities or operations related to production, distribution and consumption for 

the sake of maintaining the safety and the quality of different food under efficient 

and effective methods (Marsden et al., 2000; Blandon et al., 2009). Food Supply 

Chain Management can be distinguished from other brand of supply chains, for ex-

ample furniture logistics and supply chain management, by its distinctive prerequi-

sites as the food quality, safety, and freshness within limited time.  These influential 

factors complexify the food supply chain and make it more difficult to manage (La 

Scalia et al., 2016). This section of the theoretical framework will review several 

different aspects within the field of Food Supply Chain Management for a broader 

view over the term (definition of Food Supply Chain and Food Logistics) and the 

overall outlook as well as risk management of Food Supply Chain on a global scale. 

The importance of traceability and transparency to the Food Supply Chain Manage-

ment system is also addressed.  

 Definition of Food Supply Chain  

In actual fact, the human existence on the planet relies heavily on the food supply 

chains. Regardless of the operational scale of the chain whether if it is domestic or 

international, the significance of the entire chain operation is placed on the availa-

bility of the food at the right time, with the right quality and right quantity. Therefore, 

in order to have a better grasp of the whole “Food Supply Chain” concept, it is es-

sential to primarily go through the definition and fundamentals of this area. 

The term “Food Supply Chain” can be simply comprehended as the processes of 

transforming raw, unrefined food materials from farm into safe, edible food items to 

our dining table throughout those processes that are consisted of multi-layer stages 

of actions including production, processing, distribution, consumption and disposal. 

The food supply chain model is often described as the operation in a “domino-like” 
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fashion, or in another word “two-way causality” between the upstream and down-

stream network, where if one member of the chain is affected, the consequences 

will impact the whole food supply chain. This effect will likely be manifested in the 

fluctuation of the price of the goods (see figure 7).  

 

Figure 11. Movements of food & money in a simplified Food Supply Chain model 
(Harvard University) 

 

Another point of view carried out by Dani (2015) has a different approach in defining 

the Food Supply Chain by clarifying the key actors within the chain and its individual 

influence over the chain totality (Figure 7). Neither posing a different theory nor a 

complicated perspective than the definition stated in the previous paragraph, Dani 

delineated the Food Supply Chain as  

“the series of processes, operations and entities that help to take the 
food from its raw material state to our plates”.  

The chain is a sophisticated network of interconnected entities cooperating to en-

sure the availability of the food supply rather than a singular chain, defined only by 

certain entities. It begins with the producer, which is often an agriculture-focused 

organization then the food sourced at this phase will be handled through numerous 

processing methods by different food manufacturers (or processors) depending on 

the needs and the demands of different market segments. The movement is exe-

cuted by a host of freight forwarders, logistics and transportation companies so that 

the foods will reach the consumers at the right quality as well as on-time delivery.  
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Figure 12. Actors in Food Supply Chain Management (Dani, 2015) 

A focal definition of the food supply chain has been given by Folkers and Koehorst 

(1998, according to Beske et al. 2014, 134) as 

“a set of interdependent companies that work closely together to man-
age the flow of goods and services along the value-added chains of 
agricultural and food products, in order to realize superior customer 
value at the lowest possible cost”. 

 Food Logistics (Agricultural Product Logistics) 

Food logistics is considered to be “the movement of food” across the supply chain 

to the point where it is delivered to the plate of the consumers and the information 

flow from the consumer side back into the chain.  

From a wider perspective, food logistics can be defined under the definition of “Ag-

ricultural products-based logistics”. According to a research paper carried out by Li, 

Zhou, Wang (2012), agricultural products logistics stated to be the combination of 

various entities ranging from the producer to the receiver and those related technol-

ogy, organization, management and other fundamental functions. The referred term 

is composed of a sequence of connections, including “agricultural production, pur-

chase, transport, storage, loading and unloading, handling, packaging, distribution, 

circulation processing, information activities, etc. and realizing agricultural product 

appreciation and organization objectives in the process”. 
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Sharing a corresponding, but more meticulous view upon the subject, Wang (2012) 

denoted that agricultural products logistics is obviously a part of the logistics indus-

try, in which indicates the physical flows of physical entities and involved information 

from producer to consumer in pursuance of satisfying the consumer demand. The 

entire process of agricultural products logistics is consisted of “agricultural produc-

tion, acquisition, transportation, storage, loading and unloading, handling, packag-

ing, distribution processing, distribution, and information activities”, with the ultimate 

objectives are to increase the value-added for agricultural products, reduce the dis-

tribution costs as well as avoidable losses (to some degree avoid market risks), and 

enhance circulation efficiency.  

Having a slightly different approach from the previous definitions, with a more de-

tailed look upon the major benefits of logistics, Tan (2012, p.106-107) refers logistics 

in agricultures as interconnected activities within the process which performance is 

to improve the quality of agricultural products. The primary aims of agricultural prod-

ucts logistics are claimed to enhance, control and assure the quality of agricultural 

products; lessen the economic burden of operational costs; optimize the resources 

allocation; improve and protect the welfare of the environment and act as a key 

driver to alter the development of agricultural product logistics to a green, sustaina-

ble approach (green logistics).  

Putting under a more practical context, Shufeng et al. (2010, p2188-2192) described 

12 functional elements of modern agriculture logistics as follow “procurement, sup-

ply, storage, transportation, loading and unloading, sorting, pack-aging, distribution, 

distribution processing, marketing, recycling, and information control”. Mentioning 

about the task assigned to agriculture logistics, the group of authors has shifted 

attention not solely to the reduction of logistics cost and avoiding the logistics oper-

ating risks, but also to perform researches on how to promote and smoothly coop-

erate all of those involved functional elements in order to maximize the revenue 

stream, agricultural economic benefits (such as improving the income and ensuring 

fair trade rights for farmers, diminishing agricultural production cost) and push for-

ward the modern agricultural economic development. 
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Inherently, logistics is about integration, not only in the small-scale of a single entity 

(a company) but also involving external parties, for instance, suppliers, logistics ser-

vices providers and customers. As a matter of fact, in the modern retail logistics, the 

capacity of working in a cooperative manner with other individuals and companies 

in addition to the strong partnerships/alliances are the determinants of success. Not 

only that, logistics is also about the movement of goods, which in this case, are food 

and agricultural products. The favourable outcome of the system will be assessed 

based on the on-time delivery, keeping to the customers’ specifications. (Dani, 2015 

p.70) 

In the totality of logistics system, food chain logistics takes over as a crucial compo-

nent. As reported by the European Commission (2010), the Food & Beverage in-

dustry is evaluated to be one of the most significant and dynamic industrial sectors 

within European region, in which providing jobs for more than 4 million people 

through its active employment channel of 300,000 companies. In addition, the Food 

industry is responsible as one of the key contributing factors to the Gross National 

Product Index (GNP) of many economies, predominantly in the developing nations.  

 International Food Supply Chain 

a. International Food Supply Chain 

According to Gardner, T.A. et al (2018), trading commodities on a global scale has 

been the mainstay of many world’s economies 

Nowadays, when the food supply chains are increasingly operated on the global 

scale, and the movement of foods is not anymore restricted in only domestic area 

where it was used to be sourced directly from a local farm to the shop, with only a 

few to none intermediaries, but now includes a sophisticated web of involved stake-

holders within the supply chain and a host of highly complicated procedures to nav-

igate crosswise international confines.  

Dani (2015, p. 85) claimed in his study that the appearance of agile logistics, orga-

nized retail environments and improvements in strengthening regulations of the food 

industry, have enabled consumers worldwide to gain access to fresh agricultural 



 

 

32 

products throughout the year. Even though the local (seasonal) varieties against the 

food miles is proven to be more advantageous, agricultural supply chains are mak-

ing attempts to coordinate with retailers and importers on a global scale to meet the 

new demands from consumers around the world. Due to the fact that foreign borders 

are no longer the confinement to consumer demands, therefore, the requirement for 

operational systems to facilitate the international trade at reduced cost and compet-

itive prices, are in demand for the operating firms within the supply chains. In reality, 

advanced information technologies permit the quick responses from operators to 

changes in consumer demand as well as further goods flow in nowadays sophisti-

cated global marketplace.   

Another aspect to be mentioned in the study research of Dani (2015) on Interna-

tional Supply Chain, is about the design of international food supply chains, in which 

it is suggested that the sustainability factor needed to be taken into consideration. 

The aim of which, is to guarantee the regional development in the two dimensions 

of sustainability, including social and environmental in association with the 

measures of accomplishing economic stability, by stimulating the development the 

development of local agro-industry, generating employment, promoting local food 

production, adding values to products, introducing new technologies, increasing ex-

port earnings while reducing product losses and improving food safety and nutrition 

in the mean of joining chain partners and their activities (Roekel, J.V., 2002) 

b. Challenges in International Food Supply Chain 

The expansion of global supply chains has disabled the ability of tracing back to the 

original causes of many consequences made by multinational companies’ actions 

(Zyglidopoulos and Fleming, 2011, p. 695).  Bruckner, M. et al. (2015) discussed 

that “global supply chains increasingly cross multiple regional and regulatory bor-

ders, and the ensuing complexity of material and monetary flows can precipitate 

myriad unintended effects and telecouplings” 

Entering the international food trade is often seen as challenging due to its stringent 

certification standards, such as phytosanitary certificate, ISO certificate, HACCP 

(Hazard Analysis and Critical Control Points), trade barriers including tariffs or non-

tariff barriers to trade and strict regulations. Bringing the developing countries and 
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emerging economies into view, the communication and training opportunities for in-

volved parties (farmers, producers, forwarders, distributors and retailers) within the 

supply chains are sub-standard to some extent. Consequently, the trading compa-

nies must encounter specific hindrances in adapting to the changes in consumer’s 

demands and requirements from government bodies (Dani, S., 2015, p.85).  

The fragmented nature of supply chain is the main factor that hinders the full trace-

ability of the food products and creates a lack of communication between actors 

within the food supply chain. This challenge turns into even a more severe and com-

plicated scenario when the trade occurs on a massive scale, across borders world-

wide. Taking one of the most seemingly simple food items into consideration, it can 

be seen that there are numerous involved actors that extend over different conti-

nents around the world with “little to no knowledge of one another’s actions” 

(Crossey, S., 2017).    

Moreover, lack of transparency is one of the most distressed topic in the global food 

market since the food supply chain, has been described previously, as a highly com-

plicated network and it is particularly difficult to conceptualize what really happened 

to the food item along its journey from farm-to-fork. According to Yiannas, F. (2017) 

stated in his interview that there is a unique product tracing system that differs from 

each producer to each retailer. Most of those systems are often done on papers, 

hand-written forms or on the system which does not “speak to each other”. Rogers, 

S. (2017) further added that “The fundamental problem with supply chains is that 

information is captured in silos”. The issue arises when an item moves from a pro-

ducer’s system and is input into another’s, whereas there is no traceability or con-

nection between the two systems. To cite an instance from the article published by 

Crossey, S. (2017), tracing a hamburger to its provenance may involve tracing back 

to the lettuce farm where the lettuce leaves were grown and processed, tracing the 

beef back to the cattle and other logistical limitations. All of these procedures are 

extremely complicated to execute, time-consuming and costly as Yiannas, F. (2017) 

mentioned that “retailers and food suppliers can spend millions of man-hours a year 

on food traceability.”  

Additionally, there is a notorious influence from organized criminal activities in rela-

tion to food and the fraudulent manufacture of food, which also put the global supply 
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chain in jeopardy and even more pressure on the demand for traceability of products 

from the consumer.   

 Food Fraud, Food Crimes and Food Scandals 

1. Food Fraud and Food Crime 

Annually, food fraud is a global problem that costs approximately 30 to 40 billion US 

dollars to the global industry and has a significant impact on consumer confidence 

when it comes to making purchase decisions on food items (PwC report, 2016). The 

statistics collected in a 2015 report from World Health Organization, has stated that 

it is estimated that the health of nearly 1 in 10 people is negatively affected from 

consuming contaminated food yearly. The Center for Disease Control provides a 

figure stating that there are approximately 48 million Americans become ill on an 

annual basis, as a result of eating contaminated food. Furthermore, there is a rising 

concern over organized crime body, which is also known as “Agromafia”, and its 

involvement in food industry. 

In food scandals and food-related issues, two terms “Food Fraud” and “Food Crime” 

are frequently used interchangeably, nevertheless, they are distinguished in nature.  

The term “Food Fraud” is introduced by professor Elliott, C. (2014) based on the 

definition delineated by Food Standards Agency as 

Food fraud encompasses deliberate and intentional substitution, addi-
tion, tampering, or misrepresentation of food, food ingredients, or food 
packaging; or false or misleading statements made about a product for 
economic gain. The types of fraud include adulteration, tampering, 
product overrun, theft, diversion, simulation, and counterfeiting 

Meanwhile, professor Elliott, C. proposed that the concept of “Food Crime” is formed 

when a food fraud   

no longer involves a few random acts by ‘rogues’ within the food indus-
try but becomes an organised activity perpetrated by groups who know-
ingly set out to deceive and or injure those purchasing a food product. 
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During the period from the starting November 2015 to the end of February 2016, a 

wide-scale operation named OPSON V in which involved 57 countries including 23 

EU Member States and 34 non-EU countries, 21 private companies, with the asso-

ciation of INTERPOL and EUROPOL, carried out checks and investigations on “high 

risk entities in the food and beverage supply chains”. The overall statistics provided 

in the framework of the operation was: “more than 4,054 inspections and checks 

were carried out, 3,567 administrative and criminal cases were initiated, 1,793 sus-

pects and 41 arrests were reported” and “in total, 11,131.18 tonnes, 1,449,056.40 

litres and 5,549,328 units of food and beverages have been seized” (Interpol and 

Europol, 2016). Noticeably, these figures illustrate the ongoing problems with food 

frauds and food crimes in the global food trades and simultaneously emphasize on 

the importance of traceability and transparency across the entire food supply chain.  

2. Food Fraud and Food Crime cases 

a) Horsemeat scandals in United Kingdom (UK) – 2013 

In 2013, a meat scandal was discovered in Europe, in which the meat products ad-

vertised as containing beef meat were in reality, claimed by BBC News (2013), con-

tained “undeclared or improperly declared horse meat – as much as 100% of the 

meat content in some cases”. Findus, a frozen food brand established in Sweden, 

was required to test its beef lasagne products and 11 out of 18 tested products were 

found to contain approximately from 60% to 100% horsemeat. In addition, Liffey 

meats was also involved in supplying products with evidence of horse DNA, to su-

permarkets and food retailers. The discovery of this scandal was stated to be re-

ported on 15 January 2013 in an article published The Telegraph (2013), when 

horse DNA had been revealed in frozen burgers traded in numerous Irish and British 

supermarkets  ABP Food Group, the meat supplier of Burger King – the American 

fast food chain (Gleeson, C., 2013), Tesco - British multinational groceries and gen-

eral merchandise retailer and Aldi - German discount supermarket chains, was ac-

cused for trading and supplying meat contaminated with horsemeat. This resulted 

in “ten million suspect burgers“ were removed from the fast food chains and the 

store shelves. 
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In point of fact, the scandal raised concern about consumer health and well-being 

as the horses are usually given phenylbutazone, a drug used to relieve pain and 

treat fevers for the animal, however, potentially have side-effects on human health 

(McKie, R., 2013). Nonetheless, McKie (according to Eliott, C., 2013) further com-

mented on his article that the amount of phenylbutazone ingested from a horsemeat 

burger that can result in aplastic anaemia is insignificant.  

This event majorly caused financial losses and damages to the involved businesses 

within the meat trade but had an inconsiderable risk to the public health. Since the 

revelation about the investigation of this wine scandal, no casualties or illnesses 

were reported 

b) Diluted milk adulterated with melamine in China (Milk Powder that contains toxic 

chemical substances) 

Before 2008, melamine was a term only well-known to the chemist (Pei, X. et al, 

2010), however, after the scandal of milk powder specialized for infants found adul-

terated with melamine, consumers gain perception over this chemical substance. 

According to a study research conducted by Lipschitz, W.L. and Stokey, E. (1945), 

Melamine is defined as “nitrogen-rich organic compound and an intermediate chem-

ical frequently used for the manufacture of fertilizers, plastics, laminates, paints and 

adhesives” that in combination with cyanuric acid can cause “acute renal failure” 

(Puschner et al., 2007). The ingestion of melamine in human can result in “repro-

ductive damage and bladder or kidney stones” (Pei, X. et al, 2010).  

The motive behind the milk adulteration was to “increase the nitrogen content of the 

milk” and thus, yield a higher measure of protein content after the water had been 

added to raw milk in order to increase its volume (explained by WHO). This act was 

aim to pass the inspection of protein level via an examination of nitrogen content 

from companies which utilize the milk for further production.  

In 2008, sixteen infants were diagnosed with kidney stones in Gansu Province, 

China and all of them were found to had been fed milk powder which was contami-

nated with melamine. The findings of formula milk powder adulterated with mela-

mine was known to cause “the kidney illness in approximately 300,000 infants and 

the known deaths of at least six infants” (Spencer, R., 2009) and 54,000 babies were 
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reported to be hospitalized in the same crisis period, in which depicted the serious 

consequences to the public health that impacted by the food fraud. Pinpointed as 

the chief culprit, The Sanlu Group, one of the largest dairy producers in China 

(Huang Y., 2014), was accused to be liable for the damage caused. 

c) Adulterated Austrian dry-sweet wine scandal – 1985 

In 1985, a notorious incident happened in Austrian wine production industry, where 

several wineries adulterated their sweet wine with diethylene glycol (DEG), a chem-

ical substance that “used in the commercial preparation of antifreeze, brake fluid, 

cigarettes, and some dyes” (Sebastian M., 2009). Described in a case report, stud-

ied by Muhammed, H. et al. (2018), DEG is a “colourless, odourless liquid with a 

sweet taste” and “is metabolised, in a similar fashion to other toxic alcohols” that 

affect central nervous system (CNS), heart, respiratory system, liver, pancreas, and 

kidneys (Sebastian, M., 2009) . This substance is claimed to have high level of tox-

icity and it is prohibited to use in foods and drugs.  

According to Tagliablue (1985), in 1985, The Bureau of Alcohol, Tobacco and Fire-

arms reported that there were 12 wines brands imported from Austria to the United 

States, found contaminated with diethylene glycol. In fact, this toxic substance was 

used as a sweetening agent in the winemaking process. From an expertise point of 

view, “wines are given a quality level based on the length of time the grapes spent 

on the vine and the quality of the grapes, so the sweeter the wine the better the 

quality” (Casco, 2015) and therefore, fetch a higher price. 

Since after the World War II until 1985, Austria was a main sweet wine exporter to 

German market, where it received two-thirds of the wine exports from Austrian vint-

ners ship. In the 1970s, numerous wine traders signed “lucrative contracts” with 

major supermarket chains and liquor shops in West Germany and other places in 

order to provide great quantity of sweet Austrian wine, “at constant levels of quality” 

(Tagliabue, J., according to Friedrich Huemer of the Wine Industry Fund, 1985). A 

climate change event occurred in Austria in the early 1980s, harnessed the grape 

farming business of the country. The quality of the grapes was not qualified to the 

standard, which resulted in the thin and sour wine batches, and inadequate supply 

of good quality wine being produced, as agreed in the requirements of the contracts. 
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Consequently, the winemakers decided to improve the sub-standard wine batches 

by adding sweeteners. However, regular (typical) sweetener were unable to deliver 

the sense of high quality wine, meanwhile, diethylene glycol (DEG) were able to do 

so and beyond that, create a full-bodied texture with dry taste to the wine. Therefore, 

since then, diethylene glycol (DEG) had been introduced into the list of ingredients. 

The discovery of wine contamination with DEG was established in 1985, from a 

supermarket in Stuttgart. The subject of investigation was a 1983 Rüster Auslese. 

Soon, after the findings of this toxic adulteration scheme, an official health warning 

opposed to the consumption of Austrian wines was issued by the Federal Ministry 

of Health. The news of the scandal was widespread across German media and was 

released throughout the world.     

Since the revelation about the investigation of this wine scandal, no casualties or 

illnesses were reported.  

d) Spinach Outbreaks in United States 

In 2006, there was a Spinach outbreak occurred in the United States due to the 

contamination of E. Coli 157 in the Spinach baby leaves packages distributed na-

tionwide in the retail store in USA. According to the report of Center for Disease 

Control and Prevention of USA, there were 199 documented cases reported, 31 

Hemolytic-Uremic Syndrome1 diagnosed, 3 deaths recorded, and the outbreak 

spread across over 26 states with over 50% of reported cases required hospitaliza-

tion. Epidemiologists soon discovered the outbreak was caused by a bacterium 

called E.Coli 157 from fresh spinach products. On September 15, 2016, U.S Food 

and Drug Administration (FDA) announced to the general public about the contam-

inated fresh spinach products and aware consumers not to consume spinach until 

further notice. All the spinach products were recalled nationwide from every retailer 

in the US until the authority would be able to pinpoint the origin of the contaminated 

product. The time duration for the FDA to trace back that contaminated spinach to 

the original farm was 2 weeks and the result was pointed back to only 1 product lot 

of 1 supplier (1 farm) with only 1 date production. However, in the 2 weeks of at-

tempting to discover the origin of the outbreak, the spinach farmers, suppliers and 

                                            
1 Hemolytic-Uremic Syndrome Severe kidney failure 



 

 

39 

producers were under serious harm of livelihood due to the inefficient tracing proce-

dures (Centers for Disease Control and Prevention, 2006)  

 Importance of Traceability and Transparency 

Food crises and the increasing incidence of food-related safety hazards and scares, 

like footh-and-mouth disease, mad cow disease, microbial contamination of fresh 

produce, dioxin in poultry etc., along with the presence of genetically modified or-

ganisms (GMOs) (Opara, L.U., 2003) and other environmental pollution phenomena 

around the globe, for example, dioxin pollution, classical swine fever or avian influ-

enza and so on (W. van Plaggenhoef, 2007), have created serious doubts and in-

securities among the consumers when it comes to making purchase decision on 

food items – the necessity that directly affect consumer’s health and well-being. The 

consumers are concerning about food quality and the safety of food production sys-

tems more than ever. The urge for such information related to “the origins and pro-

cesses of food procurement, safety levels, production methods, hygiene, use of ge-

netically modified feed, application of pesticides, and other environmental issues 

like food miles and carbon footprints” (Trienekens, J. et al., 2009) has driven the 

operating firms with motivation of disclosing the required information in a transparent 

manner, in addition to the integration of traceability along the complete journey of 

the product from farm-to-fork. 

Yet, among the biggest hindrances that obscure the full traceability in Food Supply 

Chain is the fragmented nature that bears with it. As a matter of fact, speaking of a 

single, simple food item, it involves numerous of actors that needed to be source 

and trace on a global scale and one actor within the chain can hardly gain any 

knowledge of one another’s presence and actions.  

Two terms “transparency” and “traceability” are the fundamental concepts for an 

effective management and sustainable development of supply chain strategies. 

These two terms are usually used interchangeably in the area of logistics and supply 

chain even though their definition is viewed differently from one to another. 
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Regarding to the term “traceability”  Antoniol, G., et al. (2001, p.331-355) and. Keith, 

L.H. (1994, p. 590A-591A) denoted that the application of traceability in various 

fields of operation is wide-ranging. The UN Global Compact gives the meaning of 

traceability as  

the ability to identify and trace the history, distribution, location and ap-
plication of products, parts and materials, to ensure the reliability of sus-
tainability claims, in the areas of human rights, labor (including health 
and safety), the environment and anti-corruption 

In relation to food products, Opara, L.U and Mazaud, F. (2001, p.239-247) pointed 

out that traceability signifies the capability of identifying the provenance of the prod-

ucts or in other words, the sources of input materials where the products were orig-

inally farmed and sourced, along with the capabilities of determining the exact loca-

tion and precise life history (activities) of the products within the supply chain by 

conducting full backward and forward tracking through the help of instruments that 

““records and follows the trail as products, parts, and materials come from suppliers 

and are processed and ultimately distributed as end products”(United Nations Eco-

nomic Commission for Europe, 2013). Within the same context, the two authors also 

discussed a broader view over the agricultural traceability, as follows  

Agricultural traceability simply refers to the collection, documentation, 
maintenance, and application of information related to all processes in 
the supply chain in a manner that provides guarantee to the consumer 
and other stakeholders on the origin, location and life history of a prod-
uct as well as assisting in crises management in the event of a safety 
and quality breach. 

Opara L.U proposed in her study that by contributing “the communication linkage 

for identifying, verifying and isolating sources of noncompliance to agreed standards 

and customer expectations”, traceability added value to the general quality manage-

ment system. Richero, R. and Ferrigno, S. (2017, p.15-16) supplement the benefits 

of traceability in the manner that provides visibility to processes, as well as permits 

further inspection “beyond the products, into the suppliers, the business environ-

ment, and the corporate social responsibility”. 

In the opinion of Egels-Zandén, N. et al. (2014), transparency of a supply chain, or 

in other words, Supply Chain transparency is frequently defined differently from one 



 

 

41 

scholar literature to another, even though commonly referred. Egels-Zandén, N. and 

Sörum, N. (2015) indicated that there are two fashions of defining Supply Chain 

Transparency in existing literature. The former fashion is to regard supply chain 

transparency as equivalent to traceability, such as the trackability of product’s flow 

from end-to-end of the production process and supply chain (Egels-Zandén, N. and 

Sörum, N., 2015, p.5-6). The latter one, Cramer (2008, p.395-400) emphasized that 

supply chain transparency concerns the disclosure of sustainability conditions at 

suppliers.  

It is stated by Fair Labor Association that supply chain transparency denotes the 

availability of information regarding company’s suppliers and their location, in which 

made readily accessible to end users and other actors in the supply chain. Trans-

parency of supply chain has gained dominance since its importance has grown sig-

nificantly as a response to the demand of consumers for knowledge of product’s 

and service’s origin in which they purchase, in addition to the increase in campaign 

for better transparency from civil society organizations.  

Approaching the definition of “Supply Chain Transparency” at a more general but 

scientific glance, Hofstede, G.J. et al. (2004) explain that  

Transparency of a supply chain is the degree of shared understanding 
of and access to product-related information as requested by a supply 
chain’s stakeholders without loss, noise, delay, or distortion 

Under the view of Opara, L.U. and Mazaud, F. (2001, p. 239-247), by using verifiable 

records and labeling, traceability is seen to contribute significantly to the illustration 

of supply chain transparency. Unlike transparency which intention is to sketch out 

the picture of entire supply chain network, traceability affords a view over “individual 

batches of components or purchase orders” throughout the progress of the supply 

chain (SGS, 2018).   

When consumers make decision on selecting any food items, there is definitely an 

unspoken expectation is that their choice of consumption must be ensured with re-

spect to the safety and high-quality standards of those selected items. Regarding to 

a matter of fact, whenever there is a pandemic event related directly to food or any 

foodborne illnesses occur, all foods are claimed to be guilty until they are proven 
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innocent by being tracked down to its provenance. As mentioned in the previous 

section of the thesis, there are plentiful of real-life examples for food scandals that 

those food products are not guaranteed with the premium quality as they are 

claimed to be, and it is an undeniable fact that foods affect directly on the con-

sumer’s health & well-being. Therefore, the consumers are often left with doubts 

and confusions when making purchase decisions, especially on food products since 

they are incapable of gaining access to the actual view over the totality of the food 

supply chain. That is alone, standing on consumer’s point of view, but there are as 

well other stakeholders that should be taken into account as their products and roles 

within the chain can also be affected tremendously if the transparency and tracea-

bility of the entire chain are not provided. Hence, risk management in this case, 

would be more difficult to control and plan out.  

a) Consumer-driven value chains 

In consumer industries, supply chains have evolved into a highly complex network 

that created a struggle for firms to even name the suppliers taken part in the pro-

duction activities (Boström et al., 2012; Doorey, 2011), not to mention having 

knowledge over the quality assurance process as well as sustainability conditions 

at the manufacturing sites of the suppliers. Thus, stakeholders are now placing their 

concern seriously on the transparency in global supply chain since it enables organ-

izations and companies to supervise the working conditions at production sites 

(Laudal, 2010). As a result, transparency in case of consumer-driven supply chain 

is well-aware of, among participated parties within the chain, in which every infor-

mation disclosed must be credible, trackable, traceable and auditable.  

As claimed by Chapman (1995, p.139-142), supply chain transparency is generally 

portrayed as a mean of allowing stakeholders, for instance, consumers, to make 

informed assessments of companies’ products and practices.  

The argument determining whether if the consumers leverage transparency to place 

companies under pressure, is discussed by Egels-Zandén, N. and Sörum, N ac-

cording to the study researches published by Boström and Klintman (2011); Con-

nolly and Prothero (2008); Lekakis (2013); Horne (2009); Micheletti (2003); Young 
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et al., (2010), as strictly related to a more extensive discussion of increased con-

sumer demand for sustainable products. Furthermore, sustainability issues and sus-

tainability concerns that are connected to consumption patterns are urging consum-

ers’ actions to be taken. Consumers must thoroughly take into consideration an ex-

cessive amount of sustainability labels (Pedersen and Neergaard, 2006), and also 

have to be aware of “greenwashing” (Peattie and Crane, 2005) as well as updating 

up-to-date environmental and social issues; and manage uncertainties. The term 

“Greenwashing” is mentioned by Marquis, C. and Cuili, Q. (2014, p.14) , in which 

refers to  

“a strategy similar to decoupling, whereby firms overemphasize positive 
aspects of their environmental records to mask their actual perfor-
mance.” 

Tight engagement to environmental and social justice and consumer resources, for 

example financial means, information and knowledge are accounted as two promi-

nent factors in which sustainable consumption depends on (Egels-Zandén, N. and 

Sörum, N., 2015), along with the opportunity to commit in green consumption 

(Moisander, 2007).  

Consumer-driven value chains nowadays shift the focus majorly on customer’s and 

directly on the customer’s demands, in which consumers are now pushing compa-

nies to provide consistency, customization and transparency. This approach allows 

companies to transforming their business model into a “consumer-centric” one that 

understand better and react effectively to customer’s behaviours as well as their 

purchase decision-making process.  

Food identity and traceability are considered as extremely crucial elements for con-

sumer-driven chains because they directly influence the well-being of the consum-

ers. The characteristics of food products circulate within commodity market and 

those traded within the retail environment are distinct in identity. However, it has 

been witnessed an alteration in direction of products from commodity world to retail 

environment. For instance, coffee nowadays, are branded and promoted as gour-

met coffee, in association with the close partnership and cooperation between pro-

cessors and suppliers. On the other hand, food items traded in retail environment 
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are “processed, branded and work effectively on the basis of uniformity in pro-

cessing and high quality “. The consumer-driven chain is operated mainly on the 

basis of cooperation and collaboration; and it is rather more regulated, sometimes 

vertically integrated than the commodity chain.  

Integrating the cutting-edge technology into the tracking and tracing system is req-

uisite to keep the system functioning effectively and operate efficiently. This will en-

hance consumer’s knowledge of real-time information on the products’ quality and 

safety status. Furthermore, on the corporate’s point of view, traceability and trans-

parency will facilitate fast recalls with less economic burden whenever there is a 

breach in quality and safety standards.  

b) Improving sustainability 

By disclosing the information in a transparent fashion and integrating traceability 

system into the operation management of the supply chain, the firms not only 

demonstrate their interest to protect the consumers but also to “prove claims and 

attributes of their sustainable products”, “advance sustainability” (UN Global Com-

pact, 2014, p.7) and distinguish themselves strategically from other competitors in 

the field. Traceability and transparency allow consumers and stakeholders to verify 

and ascertain sustainability claims from companies about both of tangible (commod-

ities) and intangible products (services), with the aim of ensuring healthy practices 

on both significant indicators of sustainability, which are social and environmental 

aspects in the supply chains (Beier, J., 2014).    

As discussed, for the consumer industries, the prominent characteristic of supply 

chains is the high level of complexity that obstruct the view of firms over the totality 

of the entire chain, not to mention ensuring the sustainability practices. The agricul-

ture and retail industries can be taken as an exemplar of a highly sophisticated sup-

ply chains. Sustainability certification schemes, for instance, Forest Stewardship 

Council (FSC) which demonstrates that the certified wood and paper products are 

originated from responsibly managed forests; or Marine Stewardship Council (MSC) 

which promotes the sustainable fishing practices that certifies the fish has been 

caught in a sustainable manner, without overfishing or causing damage to nature, 

“have enabled the development of credible and robust chains of custody standards” 



 

 

45 

(Beier, J., 2014). The two schemes, in fact, make clear that the crucial component 

of the audit process lies in the traceability and transparency of how these timber and 

seafood products are sourced, processed, handled and delivered to the end-users. 

This, in fact, have made a positive impact on the sustainable development for the 

two industries.  

Further down the line, Rueda, X., et al. (2016) determined the essential factor of 

making a sound and knowledgeable decision on investment and sustainable sourc-

ing strategies in order to mitigate risks within the supply chains and positively lever-

age the conditions at where the production activities are suspected to be malpractice 

and unsustainable, is the access to information. The kind of information that inform 

precisely on how any particular production region, its sustainability conditions and 

obstacles involved with that region are interconnected to a given supply chain actor 

within the chain. It is evidenced that such information can be beneficial to both con-

sumers as well as producers and suppliers in term of making informed choices on 

the purchased products and adopting improved standards (Egels-Zandén & Hans-

son, 2015). Thus, the fundamental ground to establish alliances and partnerships, 

for example, roundtables and industry-wide agreements, for sustainability is as well, 

the credible information (Gardner, T.A. et al., 2018). 

2.3 BLOCKCHAIN TECHNOLOGY 

As the central of this thesis revolves around the impact of Blockchain technology, 

therefore, providing fundamental understanding of related terminology is crucial. 

This section will define the Blockchain technology and its main characteristics to 

gain a general overview of the concept. Besides, the distinguish between permis-

sioned and permission-less blockchain will be discussed along with the introduction 

of HyperLedger Fabric, the underlying technology for the development of IBM Food 

TrustTM. Furthermore, the additional applications of Blockchain technology in field of 

Traceability and Transparency, and the comparison between traditional governance 

of record and Blockchain-based governance of record will also be addressed elab-

orately to provide a concrete theoretical framework for the concept of Blockchain 

technology, on which the research will be based.  
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 Overview of Blockchain Technology 

a) Blockchain Technology 

Androulaki et al. (2018) elaborately defined blockchain as  

is an immutable transaction ledger, maintained within a distributed net-
work of peer nodes. These nodes each maintain a copy of the ledger 
by applying transactions that have been validated by a consensus pro-
tocol, grouped into blocks that include a hash that bind each block to 
the preceding block. (see the illustration via Figure 8) 

 

Figure 13. Blockchain Model (Zheng, Z., et al, 2018) 

 

All committed transactions executed within the peer-to-peer network operated by 

Blockchain, are archived in a chain of blocks and can be referred as a public ledger. 

Whenever there are new blocks append to the chain, it constantly enlarges (Zheng 

et al., 2018). The blockchain can also be seen as a sequence of blocks that accom-

modates a complete transaction records list (Lee, K.C., 2015).  

Blockchain could be regarded as a public ledger, in which all committed transactions 

are stored in a chain of blocks (Zheng et al., 2018). This chain continuously grows 

when new blocks are appended to it. The blockchain is a sequence of blocks, which 
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holds a complete list of transaction records like conventional public ledger (Lee Kuo 

Chuen, 2015) 

According to a research paper published by Wright and Primavera (2015), Block-

chain is described as both a database as well as a network, with “distributed, shared, 

encrypted” characteristics and acts as an immutable and “incorruptible repository of 

information” that once entered and recorded, is unable to be changed or deleted 

(Wegner, A., 2013). Blockchain is “equipped with built-in security and internal integ-

rity” (Wright and Primavera, 2015) and categorized as a type of Distributed Ledger 

Technology (DLT).  

Mougavar and Buterin (2016) proposed in their study an in-depth and multi-aspect 

definition of blockchain based on three dimensions, involving technical, business 

and legal factors, as follow 

Technically, the blockchain is a back-end database that maintains a 
distributed ledger can be inspected openly. Business-wise, the block-
chain is an exchange network for moving transactions, value, assets 
between peers, without the assistance of intermediaries. Legally speak-
ing, the blockchain validates transactions, replacing previous trusted 
entities.  

Providing an elaborated view on the subject, Brakeville and Perepa did not see 

Blockchain solely as a database, as discussed by Wright and Primavera (2015), but 

rather as a digital ledger that permanently “records transactions in a public or private 

peer-to-peer network” as well as all the “history of asset exchanges” occurred within 

the network, in a “sequential chain of cryptographic hash-linked blocks”. The tech-

nology is claimed to be “tamper-evident” and “distributed” to all involved “member 

nodes” inside the network system in order to ensure transparency, traceability and 

auditability to each authorized member. It is further explained that the term “Block-

chain” is derived from its primary working principle, in which from the start of the 

chain up until the most recent block, every confirmed and validated transaction block 

is “linked” and “chained” to each other. Therefore, blockchain can function in a reli-

able manner that allow member nodes (members) in the blockchain network to ac-

cess to data considered to be relevant to them.  
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Considering a technical-oriented approach towards the interpretation of Blockchain, 

Blockchain is referred to a database that is composed of “chronologically arranged 

bundles of transactions known as blocks” (Wessel, 2016). Each block holds data 

about certain number of transactions, reference to the previous block in the chain 

and solution to a convoluted mathematical algorithm, which is used to “validate the 

data associated with that block” (Bonneau et al., 2015). In order to assure the legit-

imacy of transactions before recorded into a blockchain, the network confirms and 

gives approval upon the validity of the transactions. Afterwards, consensus is 

achieved by the computers in the network through voting mechanism according to 

the transaction validity and a new block of data will be formed and attached at the 

end of the blockchain as the most current block. (Franco, 2014; Bonneau et al, 2015) 

Fundamentally, Blockchain technology is utilized to verify and record transactions 

via the implementation of a distributed and decentralized ledger. Through a peer-to-

peer network of computers, the technology enables users to “send, receive and rec-

ord value or information” (Kakavand and Kost De Sevres, 2017).  

By way of joining the application of “peer-to-peer networks, cryptographic algo-

rithms, distributed data storage and decentralized consensus mechanisms”, Block-

chain technology is claimed to propose a solution in which people are able to agree 

on certain “state of affairs” and record “that agreement” securely and transparently 

(Wright and Primavera, 2015). Moreover, Blockchain is considered a “trust layer” 

that can act as a medium for exchanges with set of decentralized capabilities in its 

operation (Mougavar and Buterin, 2016). Wright and Primavera (2015), in their 

study, simultaneously content that Blockchain technology exemplifies revolutionary 

transformation for the “peer-to-peer economy”.  

b) Characteristics of Blockchain 

According to Zheng et al. (2018) blockchain has the following key characteristics.  

• Decentralization: In an ordinary centralized transaction processing system, each 

transaction must be authorized by a central credible institution, which is the central 

bank. This process of authorization inevitably leads to an increase in cost and de-

crease in performance of the central servers. On the other hand, on the blockchain 

network, any transaction can be passed from one address to another without the 
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approval from the centralized institution. Thus, this means that server costs and 

performance slowdown can be greatly alleviated by utilizing blockchain technology. 

• Perseverance: In the blockchain network, each transaction must be validated and 

then recorded in blocks that will be distributed across the entire network. Thus, it is 

nearly impossible to tamper the transaction. Moreover, each transmitted block will 

also need to be confirmed by other nodes, which also check the validity of all trans-

actions in that block. Therefore, it is easy for the blockchain system to detect any 

malicious activities. 

• Secrecy: Any user can make exchanges in the blockchain using a randomly gen-

erated address or identifier. Additionally, blockchain address can be freely gener-

ated without any limits. It is easy for user to possess multiples addresses to avoid 

identity leakage. There is no centralized agency that keeps track of all users’ private 

data. This system ensures a certain degree of privacy for each transaction con-

ducted in the network. However, even though the identity of each address is anon-

ymous, all transaction information, which includes timestamps and values, is pub-

licly visible on the blockchain explorer. Thus, the perfect privacy cannot be achieved 

using the blockchain network.   

• Auditability: As all transactions on the blockchain network are logged with a 

timestamp, all users can trace back the past records by exploring nodes in the net-

work. This will improve the overall auditability of the data through increased tracea-

bility and transparency. 

c) Permissioned and Permissionless Blockchains 

In a permission-less blockchain network, everyone can practically use the service 

and every service user’s identity is anonymous. In this case, the only trust that users 

need for blockchain is that it, to a certain depth, is immutable. There needs to be a 

measure to mitigate this absence of trust. In a permission-less blockchain, every 

transaction cost a small fee to provide economic initiative to compensate for the cost 

of participating in a form of fault-tolerant computer system that based on “proof of 

work”. 
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Permissioned blockchain network, however, has a group of trusted, known and often 

thoroughly inspected participants that works under supervision and administration 

to serve as a trust agency. With this specific and transparent trusted group, a per-

missioned blockchain network ensures the safety of interactions among a group of 

peers that have a mutual aim but may not have full trust in one another. In other 

word, the network can function properly, while participants may not fully trust one 

another, under a governance system that is depended on the mutual trust among 

participants, such as legal agreement or common framework for tackling disputes 

(Cachin, 2016).  

d) Hyperledger Fabric 

Cachin (2016) defined Hyperledger Fabric as a joint contribution of multiple stake-

holders in order to produce an enterprise-level, open-source distributed ledger plat-

form. The platform features include ability to run smart contracts, to combine proven, 

existing and reliable technology with a modular architecture allowing direct imple-

mentation of multiple functions. It promises to deliver a high level of privacy, resili-

ency, elasticity and scalability.  

The Hyperledger Fabric is also a permissioned blockchain platform, which means 

that participants are identified to one another, unlike in a permission-less network, 

where all participants are anonymous with absence of trust. The standout feature of 

this platform is in flexibility in customizing with suitable protocols to perfectly tailored 

to the needs and trust models of the system.  

Androulaki (2018) mentioned that Hyperledger Fabric is currently utilized in more 

than 400 prototypes, proof-of-concept and distributed-ledger systems in develop-

ment, across multiple industries and use cases. Areas that Hyperledger Fabric is 

implemented are, but not limited to, disagreement resolution, business logistics and 

supply chain, foreign exchange network, food safety, contract administration, dia-

mond origin, royalty point administration, low liquidity securities trading and clear-

ance, identity management and agreement using digital currency. Another ad-

vantage of Fabric, as a highly customizable and expandable multi-purpose permis-

sioned blockchain network, is that it supports the implementation of distributed ap-
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plications that are written in standard programming languages. This means that Hy-

perledger Fabric can be considered the first distributed operating system for permis-

sioned blockchains. 

2.3.2 Applications of Blockchain Technology in field of Traceability and 

Transparency 

According to Mearian (2018), along with paper legal documents, electronic data in-

terchange, a technology that has existed for 60 years, is still the main information 

transmitter of the international shipping industry. However, when shipping industry 

migrates to API-based technology on newer platform, shippers, senders, receivers 

and everyone who is a part of the supply chain will have access to timelier and more 

transparent information. Producers want to make sure that their products will arrive 

at their chosen destination while consumers want to ensure the product comes from 

a reliable and trusted source. By considering both ends of the supply chain, it directly 

adresses the danger of fake goods, scam and robbery. 

Mearian also suggested that Blockchain technology, either permission-less or per-

missioned network, directly tackles the supply chain challenge by being a fixed or 

unchangeable bookkeeper shared freely and openly among all network participants 

in real time. With distributed ledgers, both producers and retailers can minimize 

steps needed in the shipping and payment settlement process by observing the ex-

act same information, regarding both physical and digital products in the supply 

chain. Another benefit that blockchain provides is economic liquidity enhancement. 

For instance, a combined agreement between producers or distributors and buyers 

can also involve financial middlemen, who will issue payments on invoices when all 

parties’ agreed products have been delivered and conditions have been fulfilled. 

The earlier both involved parties can make an agreement on fulfilments and pay-

ments, the earlier producer can be paid for their products. Faster overall process 

including payment will lead to improvement in financial liquidity for the involved 

stakeholders of the supply chain. 

Another big problem within supply chain management is mirroring. Mirroring hap-

pens when physical or digital documents such as bill of lading or invoices are, at the 
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same time, in possession of all stakeholders – shippers, producers, customers and 

others - involved in the supply chain. This repetition of documentation before the 

final settlement creates abundant inventory in the seller’s systems, including re-

ceipts for purchasers, proof of delivery, invoices, payment and payment validations.  

Francis (2018) proposed that there are about 5,000 firms, with over $1 billion in 

annual revenue each, that are performing transactions worth between $100,000 and 

$200,000 per minute. It is obviously a complicated process of tracking all those in-

ventories and transactions’ records and documents, including purchases, invoices, 

shipments, serial numbers and receipts, which are mutually and infinitely replicated 

among all the companies in the supply chain system.  

With blockchain as the digital middlemen among trading parties, the buyer only 

needs to send the supplier its real level of inventory consumption which is compared 

with an agreed service level. Then, the supplier ships goods and sends invoices 

according to the buyer’s input, and the buyer simply pays and periodically records 

amount of inventory to reconcile. Blockchain really helps simplify the whole process 

by having only one authorized set of data moving through one distributed ledger. 

The efficiency and productivity of inventory management will, thus, be improved be-

cause there is no duplication in records and documents in these back-to-back trans-

actions.  

Another crucial feature of blockchain technology is its native support for the execu-

tion of smart contracts. Smart contract can be defined as an automated digital con-

tract with which terms and conditions are pre-defined and determined to each new 

data entry before the contract is recorded permanently on the distributed ledger 

(Merian 2018).  

When a new data entry is recorded into the smart contract, the public record-keeping 

system automatically examines if all conditions for the pre-defined agreement are 

met to prevent out-of-balance situation. In the case that out-ot-balance happens, the 

system immediately prevents the record to be proceeded. Smart contracts will help 

accommodate trusted and transparent transactions among anonymous parties with-

out the interception of a central trust agency. 
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For instance, when a company tries to add an invoice, it will be checked automati-

cally through smart contract to make sure it matches all pre-defined conditions, prior 

orders, shipments and proof of delivery. If all tests are passed, the invoice then can 

be recorded on the blockchain network and it must be paid.  

In the case that the invoice written is a duplicate, the smart contract and blockchain 

will compare all aspects of the contract, including open purchase orders, contract 

terms, existing invoices and payments, and if it doesn’t offset, the record is rejected 

and will not be added to the blockchain.  

 Traditional governance of record vs. Blockchain-based governance of 

record 

Cohn (2017) stated that in the current business environment, the business network 

is majorly consisted of multi-parties (described in Figure 9) including the producers, 

the finances, the regulatory, warehousing, transporters, retailers, in which each of 

party utilizes various method of maintaining record through its distinguished, internal 

ERP system. Most of the information is kept in silos with limited interoperability 

(Provenance, 2015). .  Therefore, it is considered challenging to gain a full view over 

the entire supply chain ecosystem. As a matter of fact, whenever there is a move-

ment created within that network, each member has a different vision of the current 

status and disagreement is unavoidable in the circumstance as such. There exists 

certain amount of frictions during the operation since the information often flows 

through traditional, unintegrated means of communication, for example text mes-

sages, e-mails or even paper documents (Cohn, 2017). Cohn (2017) mentioned that 

this implementation is inefficient, costly and definitely vulnerable because the data 

recorded in the system is vulnerable to alteration. He claimed that anyone who is 

authorized to gain access to the recorded information has the ability to edit it and 

therefore, this fact creates a layer of fragility to fraud.  
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Figure 14. Current business network (Cohn, 2017) 

 

The data governance system based on the development of Blockchain technology, 

on the other hand, is a single database in which every permissioned member 

within the chain has an identical copy of the recorded data. In the same trade cy-

cle as illustrated in the Figure 9, the trade cycle in Figure 10 is slightly dissimilar. 

Every party within this cycle (Figure 10) agrees to be a part in the same consor-

tium of the permissioned chain and each of which has the visibility to all recorded 

data where it is authorized and permissioned to gain access. This function granted 

involved participants the ability to see the location of their shipments, the condi-

tions or the status of their commodities. Every member must give the consensus to 

the status of thing and the information consent is distributed throughout the net-

work, hence, the risk of disputes or disagreement is minimized in this manner. The 

blockchain-based ledger technology is permanent and unalterable.   
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Figure 15. Blockchain rings (Cohn, 2017) 
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3 RESEARCH ENVIRONMENT 

This section describes the research environment, where the author based and con-

ducted her research. There will be two subsections for Research Environment, 

which formerly will focus on the market situation for Food & Beverage industry in 

Finland and the Finnish customer's behavior and awareness and latterly will intro-

duce in brief the background of two companies taken into the study.  

3.1 Finnish Food & Beverage Industry 

Finland is geographically located in Northern Europe, bordering Norway to the 

North, Sweden to the North-West and Russia to the East, with its capital city is Hel-

sinki in Uusimaa province. The total population of Finland is approximately 5.52 mil-

lion habitats in 2018 with the total area is 338,424 km2. Finland is ranked as the 

third, among other most sparsely populated countries in the world, with approxi-

mately 17 inhabitants per square kilometer. Despite its sparse population, Finland 

is well-known worldwide for its effective welfare system and policy, which contrib-

utes greatly to the assurance of high living standard. Besides, Finland is benefited 

from the free movement of goods and labors as a member state of the European 

Union. The most recent statistic for Finland's Gross Domestic Product per capita 

was recorded in 2017, amounted at US$47057.62, which is equivalent to 373 per-

cent of the world's average. The statistic reaffirms Finland's high developed status. 

In comparison to other agricultural nations around the world, Finland possesses the 

northernmost agriculture due to its location and produces food from its pristine 

source of natural supply, including wild forests, lakes and so on. Finnish food is 

claimed to be the purest food in Europe, with efficient food safety control system. 

The use of pesticides is strictly limited in Finland because of the stringent food safety 

standards imposed by the Finnish government. 

According to the statistics provided by Statista about the Food & Beverage industry 

of Finland, the revenue of this segment reaches to US$171m in 2018, with an ex-

pected annual growth rate of 13.1% (Compound Annual Growth Rate from the pe-

riod 2018-2022) from a projected market volume of US$280m by 2022. Further, the 
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average revenue per user for Food & Beverages industry, which indicates the meas-

ure of revenue generated per user in the sector, currently amounts to US$339.26. 

The figures introduced, positively indicate the high consumption rate of Finland in 

the subjected industry. 

3.2 Walmart and Atria 

Walmart, a retail group in U.S.A and Kesko Group, a retail group in Finland will be 

considered as the target of this research.  

Walmart is an International retail corporation founded in America in which operates 

a chain of hypermarkets, discount department stores, and grocery stores. According 

to a statistic collected at the end of January 2018, Walmart has 11,718 stores and 

clubs in 28 countries, operating under 59 different names with its fiscal year 2018 

revenue of $500.3 billion, Walmart employs approximately 2.3 million associates 

worldwide. 

Atria is a large-size, Finnish food company, located in Seinäjoki. The company op-

erates on a global scale and is divided into 4 different business areas which are 

Atria Finland, Atria Scandinavia, Atria Russia, and Atria Baltic. Atria categorizes 

groups of customers into three major fields which are Consumer Goods Retailers, 

Food Service customers, and the Food Industry. According to its annual report 2017, 

the Group's net sales exceeded 1.43 billion EUR, and it employed an average of 

4,449 personnel, estimated in the same fiscal year.  In this research, we will primarily 

focus on the meat product lines marketed directly to the end-consumers (consumer 

goods retailers) of Atria Finland. 

Walmart has already taken IBM Food TrustTM into their practice and the project has 

already evolved from only pilot project to production phase, with 19 lines of product 

and millions of food packages are now being traced through the use of blockchain 

technology. Therefore, gaining insights from Walmart’s executives on the pros and 

cons of this technology is helpful and practical to build up any in-depth recommen-

dations for any other companies which are highly interested in the field.  
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In fact, Atria has already established its own in-house tracing system that allows 

customers to track the meat and poultry products on shelf to its provenance. The 

company always thrives its reach to novel, disruptive innovation and Blockchain lies 

within their field of interest for future adoption. Having any consultations or recom-

mendations directly from outcomes achieved on the study with Walmart is believed 

to be beneficial for the Atria. 
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4 EMPIRICAL RESEARCH 

The content of this section will surround the process of research designs, inter-views 

and results drawn from the proposed case study. The author will address about the 

outcomes of the research and recommend some viable suggestion for further stud-

ies. 

4.1 Research Process 

So that to collect in-depth and wide-view information about the traceability and trans-

parency aspects in the operation of Food Supply Chain management, the author 

conducted semi-structured interviews, in which these interviews consisted of a de-

fault set of questions prepared in advances and open discussions between inter-

viewer and interviewees which allow novel ideas to be brought up during the inter-

view process. The set of questions contains three main parts: 

Part I is the Introductory session, which includes questions regarding General Infor-

mation. The author asked the interviewees to introduce about themselves, their ca-

reer background (profession) and the company which they are currently working for. 

Part II addresses the Supply Chain model and scale of operation of that particular 

company to see whether the company is operating internationally or domestically. 

The interviewees are asked to describe their supply chain model and their product 

tracing system. Furthermore, they are asked to evaluate risks and possible risk mit-

igation methods used for the Food Supply Chain Management. 

Part III involves the list of questions which concern the traceability and transparency 

in the overall Food Supply Chain. Primarily, the interviewees are requested to voice 

their opinions about the importance of traceability and transparency as well as the 

benefits of leveraging traceability and transparency in both corporate and customer 

level. Afterward, they are questioned that whether their customers or other involved 

stakeholders have insights over the product's provenance and their supply chain 

network, respectively. The interviewees are then, requested to provide information 
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on how do they and what have they done to enhance the traceability and transpar-

ency of the chain in general and the effectiveness of those mentioned practices. 

• For Walmart representative, he will be asked to evaluate the effectiveness 

and efficiency of Blockchain Technology, after being integrated into their 

Food Supply Chain management system. What are the advantages and chal-

lenges observed after the pilot projects? Are there any useful advice or rec-

ommendations for other companies which are planning to integrate Block-

chain technology into their management system?  

• For Atria representative, she will be asked to evaluate the effectiveness and 

efficiency of Atria’s own in-house tracing system (this system is developed 

without the involvement of Blockchain technology). What are the pros and 

cons of this technology? Are there any rooms for improvements? Further-

more, the interviewee is also asked to give her perspectives on the integra-

tion of Blockchain Technology into Atria’s Food Supply Chain Management 

system.  

Based on the theoretical framework constructed, the author has assembled a frame 

of focused questions strictly regarding the transparency and traceability which go 

hand-in-hand with the management of Food Supply Chain. The objectives of con-

ducting this interview are to visualize a grand commercial picture by gaining the 

fundamental understanding on company's supply chain system and the network of 

stakeholders, their views over issues in relation to traceability and transparency 

around FSCM and their perspectives on innovation management and applying dis-

ruptive innovation into existing operational system.  

Orientation: 

• How do you position your company in the current market? 

• Does your company operate on International scale or only domestic? 

• How well do you familiarize yourself with your company’s supply chain man-

agement? 
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• How do you define/ Can you describe your company's supply chain model? 

(For e.g: "Is your supplier equivalent to the original source?"; "Are your cus-

tomers the end-users?", etc.) 

Risk Management: 

• Regarding Supply Chain Management, which factors can be considered your 

most concerned risks? 

• Can you describe your "recall procedures" when there is an event of food 

scare occurs? Specify the time duration of the procedure. 

Traceability and Transparency: 

• How do you evaluate the importance of transparency in the management of 

your supply chain? (Corporate level) 

• Do traceability and transparency act as an essential role in satisfying the de-

mand for customer satisfaction and operational cost savings? (Consumer 

level) 

• Can your customer trace your end-products back to their original source? If 

yes, how do they trace it? Their experience? 

• Are all the phases/stages in your existing supply chain accessible & auditable 

by involved members (both suppliers & customers) in your supply chain net-

work? 

For Walmart: 

• How do you evaluate the effectiveness and the efficiency of integrating Block-

chain technology into your Food Supply Chain Management system? What 

are the most prominent benefits observed while using the technology? 

• Can you specify the pros and cons of the integration? Any possible solutions 

to tackle the current challenges, if any? 
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• From your experience, do you think that Blockchain Technology is contrib-

uting to the mitigation of the company’s operational risks? 

• What are your recommendations for other companies which are planning to 

implement the integration of Blockchain Technology into their SCM system 

or performing researches on the given subject? 

For Atria: 

• How do you evaluate the effectiveness and efficiency of your current in-house 

meat and poultry tracing system? 

• Can you specify the pros and cons of technology in general? Any possible 

solutions to tackle current challenges, if any? 

• Is it possible to enhance the scalability of the tracing system or it is only avail-

able for short value chain model? 

• What are your opinions on integrating Blockchain Technology into your trac-

ing system? Do you think Blockchain Technology is able to optimize your 

tracking model or mitigate the risks that your company is encountering?   

The author initiated contact with Vice President of Food Safety Division of Walmart, 

Mr. Frank Yiannas and conducted a Skype interview with the Senior Director of Food 

Safety Division of Walmart, Inc. – Mr. Tejas Bhatt. Mr. Tejas Bhatt is the team leader, 

who is responsible for the operation of the entire project of integrating Blockchain 

technology on Walmart's Food Supply Chain system. His position and professional 

experiences in the field of Food Safety enable him to acquire knowledge on overall 

supply chain ecosystem of Walmart and the strict standard requirement for inspect-

ing and evaluating food quality. 

On the Finnish counterpart, the author has had also a remote meeting via video 

conference with Mrs. Anna Kultalahti, who is now holding the position as Product 

Group Manager at Atria Suomi Oyj. She is responsible for managing the pork and 

beef product lines supplied to Finnish retailers and international export activities re-

lated to this product line (if the field of operation is end-consumer oriented). Further-
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more, Mrs. Kultalahti handles all tasks associated with strategic planning and imple-

mentation, development, and management of product group as well as for analyzing 

markets at Atria; her targeted area for management is end-consumer. She has been 

working at Atria for over 7 years. After the established conversation, the author was 

referred to another key role executive at Atria, Mr. Antti Laukkonen. Mr. Laukkonen 

has been the Development Manager at Atria for over 5 consecutive years, however, 

his actual time accompanying with Atria is nearly 10 years in total. Mr. Laukkonen 

has been involved in different production departments as a production supervisor 

and production manager. Five years ago, when Mr. Laukkonen was a Production 

Manager at Atria, his duties were to manage the beef and pork production operation 

to the end-consumer and HoReCa market. For the time being, he is responsible for 

the operation of Atria's strategic production development program that aims for qual-

ity, efficiency, and productivity. Moreover, his current tasks as development man-

ager involve enabling the use of digital information within the production and supply 

chain for different management levels and purposes. All in all, provided exceptional 

competence in the field of production and product management associated with the 

advance knowledge over Atria's operation, Mrs. Kultalahti, and Mr. Laukkonen are 

both familiar with Atria's production and supply chain activities in Finnish markets 

and possess high-level expertise as well as invaluable insights into Atria's supply 

chain network, that can strongly validify the conduct of research and support the 

cause of this thesis. 

4.2 Case study 

This particular subsection will introduce the two case study companies, which are 

Walmart, Inc., an American international retail corporation and Atria Oyj, a Finnish 

food company. 
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 Walmart’s Mango Tracking Journey from Mexico (in cooperation with 

IBM Food TrustTM) 

Walmart, a retail group in U.S.A and Kesko Group, a retail group in Finland will be 

considered as the target of this research.  

Walmart is an International retail corporation founded in America in which operates 

a chain of hypermarkets, discount department stores, and grocery stores. According 

to a statistic collected at the end of January 2018, Walmart has 11,718 stores and 

clubs in 28 countries, operating under 59 different names with its fiscal year 2018 

revenue of $500.3 billion, Walmart employs approximately 2.3 million associates 

worldwide. 

a) The growing process of Mango Product 

Described by Mr. Frank Yiannas in one of the summits organized by IBM in 2017 on 

the subject about Blockchain and Food Safety, the process of delivering the mango 

from farm-to-fork is visualized in the following diagram which created by the author:  

 

Figure 16. The supply chain of Mango slice product at Walmart 
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The first stage of the process is seedling, where the mango seeds are first planted 

in the soil at the farm. It generally takes from 5 to 8 years for the mango tree to reach 

its full maturity and bear fruits under intensive care of the farmers along with other 

factors that aid the growth of the mango trees, including the monitoring of appropri-

ate soil and weather conditions, fertilization, irrigation and so on. At the right period 

of time, when the trees come of mature age and fruits are ready to be collected, the 

mangoes will be harvested just before they are fully ripened since, after the gather-

ing, these mangoes will continue to ripen in approximately one to two more weeks. 

For Walmart, the mangoes are grown by small-scale farmers in America’s hemi-

sphere, either in Central or South America. 

Afterward, these fresh mangoes will be transported to a packing facility and get their 

first washes at the facility. Further transportation is carried by air, land or sea freight. 

Moving on to the next stage, the mangoes cross the U.S custom border for the en-

trance to the United States where the processing facility is located. In this pro-

cessing stage, those mangoes are further washed, peeled, sliced into smaller pieces 

and placed in separate packages. From those packages, the mangoes are shipped 

to Walmart's distribution centers located across the country, where they are refrig-

erated and later on, showcased on the shelves at Walmart's stores as the final point 

of purchase for consumers. 

b) Pilot project 

The pilot project of tracing mango products in the United States which was originally 

sourced from Mexico carried out by Walmart in collaboration with IBM, using the 

platform IBM Food TrustTM, has been successfully implemented. As an introduction 

to the concerns of traceability and transparency in the Food Supply Chain, Mr. Tejas 

Bhatt pointed out that before the integration of IBM Food TrustTM was executed, it 

would take generally days, if not weeks in order to trace back the entire journey of 

that single mango slices product from Mexico all the way to the United States, which 

is inefficient, time-consuming and bears a great economic burden to the recalling 

procedures. However, now, with the assistance of IBM Food TrustTM, Walmart can 

perform that traceability in minutes, or even seconds.  The application of technology 

allows full traceability of the mango slices from original suppliers to retailers and 

ultimately, to consumers. The essential information for quality assurance process 
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and logistics such as farm origination details, batch numbers, hosted facilities, pro-

cessing data, expiration dates and shipping details are digitally linked to the specific 

food items via smart devices in every farmer’s hand and recorded into the platform 

at each stage of farm-to-fork process. Each node in the blockchain, which is the 

computer, maintains a copy if a ledger of every transaction. Whenever a transaction 

takes place, 2 nodes at minimum, must give consent to it or in simpler term, approve 

it so that the transaction is added to the ledger. The database provided by block-

chain is auditable, transparent and unalterable. In addition, all captured information 

is distributed across the chain and along that flow, even the customers are involved. 

The customers are enabled to scan the code attached within the product label to 

gain the complete view of the product origin, how it was handled, how it was pro-

duced and grown as well as other attributes. These attributes will be customized 

according to the interest of the customers. By doing this way, the executives of 

Walmart believe that the consumers will be secured and empowered with 

knowledge of the food chain and putting more trust forward the products they are 

using. According to Mr. Bhatt, the goal of this project is not only to advance tracea-

bility but also to ensure and ameliorate the aspect beyond traceability, which is 

transparency.  

 Atria’s Meat Tracking Journey  

Atria is a food producer that operates within the Baltic region (Finland, Sweden, 

Denmark, Russia, and Estonia), based in Seinäjoki, Finland. The company has an 

extended history of operation that has lasted over 110 years and it is currently 

ranked among the leading food companies in Nordic countries, Russia and the Baltic 

region, with Group’s net sales exceed EUR 1.43 billion in 2017 (according to Atria's 

Annual Report 2017). Atria categorizes its groups of customers into three main ar-

eas which are consumer goods retailers, food service customers, and the food in-

dustry. As its business operations are spread over 4 major areas, which can be 

listed in a descending order as follow: Atria Finland, Atria Sweden, Atria Russia, and 

Atria Estonia & Denmark, the Group has participated in large-scale export activities 

that involve heavy international trades in which Atria exports its products for cus-
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tomers abroad. Its export business includes customers in Europe and Asia and var-

ies according to the market balance. Export business involves customer-specific 

products and specifications that the company needs to take into consideration 

throughout the supply chain. 

The meat and poultry supply chain in Finland involves the production chain from the 

farms breeding livestock up to slaughter and food production. Atria’s meat chain 

includes beef, pork and poultry, and the company also produces fresh meat, cooked 

meat and convenience food products for retail, dealers and HoReCa sector (Hotels, 

Restaurant, Cafeteria). In Finland, Atria has a conjoint transport company cooper-

ating with a few other Finnish food producers for the purpose of transportation. 

As declared in Atria's main webpage, traceability in meat products is a key compet-

itive advantage for Atria as those meat products including pork, beef, chicken and 

turkey are sourced from a Finnish farm to ensure the set of quality standard of Atria. 

Meat products are tagged with Family Farm label in order to illustrate the origin of 

the product back to its farm. The label empowers end-consumers with necessary 

information about the products and indicates the provenance where the cattle were 

raised to ensure the high maintenance of animal welfare and the production condi-

tions at the production site. The entire tracking process is developed and carried out 

in the cooperation between Atria and meat producers. The first Family Farm chicken 

products with farm-specific labels were first proposed to the public in 2012 to en-

hance the traceability in production and improve the transparency of the chain in 

overall. It is claimed by Atria that traceability guarantees safety since any issues 

which threaten the food safety will be prevented and consumer awareness in the 

event of food scares will be secured. 

The simplified supply chain model for meat and poultry product lines of Atria is vis-

ualized according to the figure 13 illustrated below 
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Figure 17. Simplified Supply Chain model of Atria's Meat and Poultry product lines 

 

First, the livestock at farming sites will go through the primary production activities, 

including livestock breeding and farming, which are performed by farmers before 

being carried to the slaughterhouse via the transportation services provided by 

Atria's conjoint transportation partner, called Tuoretie Oy. The livestock then is 

slaughtered and deboned at the production facility ran by Atria.  After this stage, the 

meat will be undergone the process of food production according to the distin-

guished customization and specification in order to suit the requirements and the 

needs of demanded markets. Later on, the processed meat products will be distrib-

uted to different distribution centers, terminals and network of dealership to carry on 

the products to the final point of consumption. 

The farms that are owned by farmers are responsible for the involved primary pro-

duction. Atria as a company owns and runs the production and logistics. Transpor-

tation activities are managed by the conjoint company (Tuoretie Oy) as mentioned 

above. 
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 Benchmarking  

a) Scale of operation 

For Walmart, the product line taken into the trial (Mango slices product) involves 

cross-border trading and sourcing from Mexico then being processed, distributed 

and consumed in the US market. The operation takes into account partners from 

different countries with trading and logistics activities occur also outside the US bor-

der. Therefore, the scale of operation from Walmart’s perspective is international 

with long food miles. The blockchain platform enables Walmart to have a full control 

over the supply chain network, as all involved stakeholders must provide adequate 

information including prerequisite documents, certifications for export and import 

operations and product quality assurance, and current status and conditions of the 

product at every phase, in which the products are handled for real-time update to 

the entire chain.  

For Atria, Mr. Laukkonen claimed that the tracking systems operate only within the 

local premises and tracing is done in cooperation with the local organizations. 

Therefore, the tracing process is only applicable in the Finnish market and domestic 

consumers, without the involvement of any partners overseas or any activity of in-

ternational procurement. Due to this characteristic, the food mile in the case of Atria 

can be evaluated as considerably short. For such products flow through the domes-

tic market, it is believed be easier for Atria to have a grasp of the real-time update 

for the flow of every product because of the minimal number of involved, trusted 

stakeholders within the chain. 

b) Recalling procedures 

For Walmart, the recalling procedures for food products at Walmart in prior to the 

adaptation of Blockchain-based platform will generally take several days to accom-

plish due to the inherent complexity of the food supply chain network, even applied 

to a single food item. The recalling procedures will follow the industry guidelines 

instructed and published by the FDA.   

In case of recall, the firm will have to 
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• Draw recall submission to the FDA, including the detailed product infor-

mation, codes (production identification numbers), detailed information of re-

calling firms, manufacturers, reason for recalls, health hazard assessment, 

volume of recalled product(s), distribution pattern and recall strategy. 

• Publish public notification and instructions to customers. 

• Report the evaluation of the recall including the effectiveness of the recall, 

recall status report, the root cause of the issues that resulted in the recall, 

corrective actions in order to prevent future occurrences of the issue, and 

finally, the termination of the recall. 

For Atria, the traceability is majorly based on production and handling batches. The 

concept and data content of batch varies in different parts of the supply chain, but 

the recall procedure is based on this batch structure.  

In case of recall, Atria will 

• Identify the batch where the anomaly has occurred 

• Notify and instruct the stakeholders that have received the products that orig-

inate from the located batch 

• Prevent further damages according to risk assessment 

This is all done within a time span of a few hours, which is relatively short. During 

this course, Atria also performs a wide-scale investigation on how the anomaly has 

occurred to control this risk from there on. 

c) Tracing systems 

For Walmart, the tracing system is based on the identification of batch information, 

specific lots, pallets, serial numbers or date of expiration depending on how the 

product is packed and recorded along the supply chain. Walmart is currently utilizing 

IBM Food TrustTM as a tool for tracing and management of the Food supply chain. 

Because of the nature of the Blockchain technology, the data entered into the sys-

tem are encrypted by cryptography which ensures that these data are permanent, 

securely stored, tamper-proof and persistent.  Furthermore, the copy of data stored 
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in the system is distributed to every permissioned network member within the chain 

which allows flexible access to the users and enhance the transparency along the 

chain. 

For Atria, the tracing system is also based on batch concept as depicted earlier. The 

use of blockchain technology for data storing and information distribution is not uti-

lized in Atria’s operations as the existing, in-house technology has already provided 

effective means to respond to the current needs of traceability and transparency. In 

fact, Atria’s tracking data is built into the operational systems which are an integral 

part of the floor level operations and is thus tamper-proof.  

4.3 Results and recommendations 

To begin with, the empirical study has identified some differences between the trac-

ing systems, the scale of operation, supply chain model of the two product lines 

taken into the study, including mango slices sourced from Mexico of Walmart and 

meat & poultry products sourced locally of Atria and the recalling procedures and 

fundamentally, the two subjected tracing systems.  

The supply chain model for the mango product of Walmart is to some degree, more 

sophisticated than the supply chain model for meat and poultry products of Atria in 

Finnish market because that of Walmart involves cross-border handling (from Mex-

ico) meanwhile the meat products from Atria mainly sources from local farms.  

Walmart’s tracing platform, IBM Food TrustTM, utilizing the technology of Blockchain 

shown advancement in its operation as it provides a broad view over the totality of 

the supply chain ecosystem. The duration of the recalling process performed by 

Walmart in prior to the integration of Blockchain was time-consuming due to the 

complexity of the supply chain network and the demanding protocol required by the 

authority. Nonetheless, the platform based on the use of Blockchain technology 

which is taken into use by Walmart has been claimed to successfully encounter the 

existed issues by the executives at Walmart since it significantly enhances the trace-

ability, transparency and auditability along the chain. As a result, the recall that pre-

viously took several days to carry out now has been reduced to only a few minutes. 
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The consumers in US food market are also empowered with the knowledge of the 

entire journey of food products, were they ethically and organically produced, how 

were they handled and their physical conditions through all stages of production via 

a simple scan gesture on food product label. 

On Finnish counterpart, Mr. Laukkonen emphasized that a tracking system is in 

many ways a fundamental requirement in food production, but Atria also sees that 

the need for transparency and consumer awareness and interest of the product 

origin is increasing. Thus, Atria is keeping itself aware of the market, consumers, 

customers and technology to be able to respond to the changes that occur. He fur-

ther mentioned that blockchain is an interesting technological solution that provides 

possibilities for transparency and wide data distribution over organization limits. 

However, the solutions utilized are always business and customer case related, not 

only technology driven. Mr. Laukkonen believes that this is not only a data system 

solution but a process that actively involves people and the use of available infor-

mation. This way of operating needs a close cooperation with stakeholders when it 

comes to the tracing of the whole supply chain. However, it will be tremendously 

beneficial for current tracking needs from both corporate and consumer level. In the 

short-term future, Atria needs to be able to combine more of the benefits of both 

process involvement and new technologies. Hence, the company will also conduct 

researches and studies on the possibilities of new technologies, including the con-

sideration of integrating Blockchain technology to be able to respond to the upcom-

ing needs. In addition to the argument provided by Mr. Laukkonen, Mrs. Kultalahti 

adds that when the trading activities need an upgrade to international scale that 

requires the involvement of new business partners at the other side of continent that 

can obstruct the management and control from Atria, then some obstructions that 

may challenge the operation will be at ease and the risks will be to some extent, 

mitigated if this form of technology can facilitate the ground of trust between two 

parties by providing accuracy and availability of essential information to verify data 

authenticity.  

Learning from previous experiences of Walmart, the author suggests that Atria could 

initiate a pilot project on utilizing the Blockchain technology as a tool for tracing and 

managerial activities for a defined period of time in order to prove out the feasibility 
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of the project, shape the business model, better evaluate the efficiency of this tech-

nology and effectively gain more in-depth insights about Blockchain and other pos-

sible opportunities that the technology may bring to the interest of Atria. The com-

pany should primarily establish a Minimum Viable Ecosystem (MVE) apply to a Min-

imum Viable Product (MVP) so that the trial ecosystem remains simple for study and 

observation to see whether the technology fit to the Supply Chain management sys-

tem before starting out to a more complex network. This phase can be done by 

starting with a single line of product and a selected, small group of trusted stake-

holders (participants) excluding end-consumers to avoid unexpected complications 

and to help Atria to understand the core concerns across the network. It is crucial to 

thoroughly consider which partner should be taken into the project because, in the 

later phase of development, these participants will likely make a great impact on the 

future network. These participants are recommended to be those who are from 

Atria's existing business networks since these contacts have already had an existing 

relationship with the company and apparently, there are already processes in place 

for coordination. In setting up the MVE, it is important to determine the key sample 

segment that will shape the ecosystem. The sample segment in the case of Atria 

could be farmers, transportation company, and retailers. The precise figure for the 

number of participants in the MVE is not as important as the inclusion of key role 

segment will take part in the network.  As a matter of fact, the same network of 

operation usually involves direct competitors, therefore, planning out in detail strat-

egies to encounter the pre-competitive challenges is necessary to effectively imple-

ment the project without any cross-contamination from the coopetition (the term 

used to indicate cooperation and competition). The MVE in this case of Atria should 

not be less than three mentioned stakeholders because lessen the number of par-

ticipants may not enable Atria to get much-needed data input and feedback to es-

tablish the ecosystem with a shared value to all stakeholders, and it has a greater 

risk of creating disputes and split votes when making decisions. During the entire 

project, Atria's executives should keep track of the progress and record any im-

provements or drawbacks noticed while operating. When the trial period comes to 

expiration, this phase is extremely crucial for Atria to analyze recorded data, create 

reports, evaluate the entire pilot project in term of both cost-effectiveness and the 

efficiency when applied into the system itself. By doing this way, Atria will be able to 
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acquire concrete knowledge on the integration of Blockchain technology and pio-

neer Finnish food industry for early adoption of new technologies into operation ap-

paratus.  
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5 CONCLUSION AND SUMMARY 

In this section, the author will revisit the entire course of thesis writing and evaluate 

the usefulness of the recommendations, as well as the thesis's validity and reliability. 

What the author has learned and achieved, how she applied the theoretical founda-

tion to practices in reality and what could have been improved throughout the whole 

thesis work will be reflected and discussed explicitly. Ultimately, this section will also 

hand out several different suggestions for future research/study.   

5.1 Usefulness of the recommendations/ Study Result 

After the study, the author realized that the food supply chain network, in reality, is 

highly sophisticated and often consists of numerous different actors ranging from 

farmers, food processors, transportation companies to distributors, retailers, and 

business customers, for example, those of retail sectors. In point of fact, every mem-

ber within the chain has a distinguished way of archiving its data, tracking and keep-

ing its system manageable. Most of them will record and track their activities as well 

as the food data manually, either on papers or on systems that do not speak to each 

other.  It is rather challenging to achieve a complete view of the totality of the Food 

Supply Chain.  

The findings of the research interests Mrs. Anna Kultalahti and Mr. Antti Laukkonen. 

Mrs. Kultalahti mentioned that the meat traceability that is available to the consum-

ers are only feasible in Finland since they only circulate and trade Finnish meat 

within Finland. This fact makes the meat supply chain within Finland less compli-

cated and more controllable. However, she stated that other branches of Atria situ-

ated in different locations, including Atria Denmark, Atria Sweden and Atria Russia 

import meat from various sources internationally and there is no guarantee for trace-

ability in these cases as that of Finland. When the author and Mrs. Anna Kultalahti 

were discussing on the subject of expanding Atria’s business to other international 

markets, we addressed also some aspects regarding to risk management, whether, 

without total traceability, when there is a food event occur, will Atria be the liable 

party if the perished meat products are originated from the brand? It is crucial to 
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determine the root of the problem: Whether it is the sub-standard original quality 

that was supervised, monitored and inspected by Atria or whether it is the malprac-

tice and misconduct of standard procedures performed by other handling parties, 

for example, the retailers themselves or the carriers? She agreed that this could be 

a weak point when it comes to handling business at global scale and the trust be-

tween partners has not been well-established. By gaining a holistic view over the 

entire supply chain and utilizing the data from an immutable record so that one party 

can trace the activities of a product along its journey until the final point of consump-

tion, the trust between stakeholders will be leveraged and the accuracy, as well as 

the availability of information needed for verification, would be improved notably. 

In order to embed the Blockchain technology into Atria's operation, Atria would need 

to carry out further researches and evaluations in term of cost and efficiency to suc-

cessfully adapt and integrate the technology. Mr. Antti Laukkonen is well-aware of 

the importance of traceability and transparency in both case of corporate and con-

sumer level - a lesson he has learned from the decision-making process, the pur-

chasing behaviors of consumers and the market. Such large companies like Atria 

have a huge influence on its operating sector and specifically, on the consumers' 

perception because of its extended course of operation and broad range of varieties 

offered in the markets which are consumed at gigantic quantity daily.  Therefore, 

ensuring and maintaining the absolute traceability in hand with high-degree of trans-

parency would assist to create an auditable, healthy food supply chain ecosystem 

which significantly reduce cost and increase efficiency for each and every member 

within the chain as well as empower consumers with knowledge and detailed in-

sights of the food products that they have to consume on a daily basis.    

5.2 Reliability 

The interviews with the senior director at Food Safety division of Walmart and Prod-

uct development manager and Development Manager of Atria were executed with-

out obstructions or difficulties thanks to the active supports received from the two 

interviewees. 
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Since the collaboration project between IBM and Walmart is implemented from the 

top-level executives, including Mr. Tejas Bhatt, many useful insights and construc-

tive recommendations to support the study are provided in great details. Even 

though many details of the Blockchain project carried out by Walmart and IBM are 

known by the author through her findings on research papers and publications that 

are widely published on the Internet, the interview solidifies and assures the relia-

bility of information utilized by the author throughout her research.  

The author collected data from Atria practices directly from the company’s website 

as well as from both product development manager and development manager at 

Atria, therefore, those data presented in the thesis about Atria’s operation are con-

sidered reliable.  

However, there are certain limitations and drawbacks for the benchmarking of the 

data collections from Atria and Walmart because of the difference in operation scale 

of the two companies which might lead to incompatible or irrelevant comparisons 

between the two proposed meat tracking models.   

Walmart focuses on the sourcing of food products on a global scale, which in our 

case study is the mango products from Mexico, that inherently bearing long travel 

distance from the origin of the product (where the food is grown) to the final point of 

purchased/consumed (where it is ultimately delivered to the hand of end-users). 

This journey involves numerous farmers, food producers, and shippers, is highly 

complex in nature and is absolutely difficult to keep track and audit on the production 

activities of every single member within the chain of this one particular product line. 

In actual fact, the operation itself bears a significantly high degree of risks. There-

fore, the application on Blockchain technology is supposed to untie some knots of 

the complexity, enhance the transparency and improve the traceability of the chain 

as a whole through a tamper-proof, secured database, which contains the records 

of transactions, documentation and real-time data updates of all permissioned mem-

bers. 

Atria's meat and poultry tracing system, on the other hand, operates on a domestic 

scale, which involves only stakeholders, chain members within Finland. Thus, in-

specting the production activities and managing the relationship between each 
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stakeholder would be more controllable and less complicated than that of Walmart. 

Due to this characteristic, Atria is likely to bear less unpredictable risks in term of 

quality assurance, transportation and is less vulnerable to the bottleneck and eco-

nomic burden if any recalling procedures in the event of food scare occurs. As a 

matter of fact, Atria has a short value chain, which enables the company to ease the 

process of ensuring high-quality output delivered to the consumers. Hence, it can 

be noticed that utilizing Atria's own in-house tracking technology without the adop-

tion of Blockchain technology in its system is already adequate. 

The question here is, is the efficiency and effectiveness of the two, proposed track-

ing model comparable to one another due to its different scale of operation?   

5.3 Validity 

The thesis focuses on the study of the impact of Blockchain technology on Food 

supply chain management, in term of traceability and transparency, and introduces 

a case study from two large companies in which are using its own food tracing sys-

tem, one with the assistance of Blockchain technology (Walmart) and the other op-

erates on different technology assistance. However, as mentioned earlier, the limi-

tations of knowledge to generalization of my research study is inevitable since the 

system model, implementation and the supply chain structure of two companies are 

incompatible to a certain degree. Therefore, this obstacle cast some doubts about 

the validity of the research: 

• Are the two studied companies correspondent in the field of operation? Will 

the difference and incompatibility create imprecision when benchmarking the 

two systems? 

• How valid is this study when generalizing to Food Supply Chain Management 

as a whole? 

• Could this study be generalized to Food Supply Chains operated at both do-

mestic and international scale? 
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Could it be applied to other industries, for example, clothing and textile or fast-mov-

ing consumer goods (FMCG) industries? 

The subsection 2.1.3 and section 2.2 have addressed some common characteristics 

generally noticed in the supply chain structure and specifically in Food Supply Chain 

structure in association with the complexity of all forms of supply chain, such as the 

upstream and downstream activities, involved stakeholders - even though the num-

ber and the role of stakeholders in different types of supply chain will vary. However, 

as described in the Empirical Study, the Supply Chain model of Atria and Walmart 

for meat and mango products are deployed somewhat in a similar manner and com-

prehensible to other product lines in Food & Beverage industry. The integration of 

the tracing system based on the application of Blockchain Technology can be ap-

plied widely regardless of the scale of operation meaning that the company can 

either be participating in domestic or international trade. As denoted in subsection 

2.2.4, the traceability and transparency are essential for any firms, both at corporate 

or consumer level. Moreover, the definition and possible applications denoted for 

Blockchain technology in this thesis directly focus on the area of Supply Chain Man-

agement and Logistics, universally. Hence, other studies in the entire Food & Bev-

erage industry could still utilize provided information about the Blockchain technol-

ogy, the adaptation of this technology to its Supply Chain and Logistics Management 

practices from this thesis. 

The noteworthy points of this study lie in the benchmarking of the two tracing sys-

tems, one executed by Walmart and other by Atria, in which difference between the 

technology application, effectiveness in the enhancement of traceability and trans-

parency, as well as the pros and cons of the two models have been brought out for 

analysis. Other companies in various industries which share identical characteristics 

as the two subjected companies and same interests of integrating Blockchain into 

their management system could utilize this study at its best. Or else, if there exist 

some uncertainties or contrary fashions in the method of implementation, variations 

in operation size, scale, financial capability and other socio-demographical and cul-

tural dimensions should be considered thoroughly when applying the data demon-

strated in the thesis.     
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5.4 Reflection 

While working and carrying out numerous researches for this thesis, the author ad-

vanced her researching skills and critical thinking. Due to the massive workload in 

association with pressure on time, the author was able to manage her working 

schedule in a more strategic and efficient fashion. 

Performing an extensive research over a thesis topic requires intensive reading from 

various source of information, including both academic materials as well as articles 

on the internet and social media. Working on this thesis can also be seen as a pro-

cess of disciplined and in-depth self-study with modules and guidelines one created 

for herself in order to best match the skeleton of her thesis outline.  Therefore, the 

author had an opportunity to delve into the area of Food Supply Chain management, 

to gain a better grasp over the big picture of the network in general and how it func-

tions and how both tangible (commodity, final-products, documentation) and intan-

gible (information) factors flow among involved stakeholders across the entire chain. 

In addition, the author enhanced her knowledge about one of the newest technology 

trends in the world which is now, bearing expectations to transform the way that 

many industries have been operating over an extended period of time as we know 

it, so-called Blockchain technology and its application to improve the practices of 

Food Supply Chain Management in term of traceability and transparency. 

Several interviews conducted throughout the work, from experts in the related field 

of Food Supply Chain Management, the author was empowered to ossify her 

knowledge over the subject and assure the validity of her theoretical framework. 

Furthermore, being exposed to the real business world and experienced the profes-

sional and academic working manner are the practical lessons earned throughout 

the interview process. Over the course of writing this thesis, the author was encour-

aged and motivated to develop her interpersonal skills such as communicating, 

idea-pitching and to enhance her professional growth in term of business networking 

and career assessment.  
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5.5 Future Research 

To begin with, Blockchain technology is immature to some extent and it is now still 

in its early phase of development. Therefore, there are numerous applications of 

this technology is yet to be discovered. Other researchers who are interested in the 

application of Blockchain technology can extend this study to other industries, other 

fields of business or other functions that may enhance further development of the 

business. Those emerging studies can enrich the data pool, strengthen or weaken 

this study. 

As suggested by Mr. Tejas Bhatt, the application of Blockchain Technology on 

FSCM is still rather a new concept in the marketplace at the moment, however, it is 

being educated and acknowledged broadly by the general public. The room for ad-

aptation is emerging at a fast pace, however, the existing difficulties are also mani-

fold. "Interoperability in data when integrating Blockchain technology into manage-

ment system" or "Collaborating the members of supply chain network using the 

shared platform based on the use of Blockchain Technology: Resolving pre-com-

petitive challenges and Incentivizing the members" could be useful academic re-

searches for investors interested in this niche. 

Furthermore, current challenges noticed in Supply Chain management in general, 

remain in great number, for examples, visibility and data consolidation; tracking, 

transparency and trust or real-time issue resolution. Hence, any researches to study 

in-depth and resolve these challenges of Supply Chain is highly encouraged to fulfill. 

This study can serve as the basis for other further studies aimed to focus on improv-

ing the traceability and transparency of FSCM utilizing novel type of technology. 

From this study, further researches about similar topic should be carried out con-

sistently and taken into serious consideration in order to educate, raise the aware-

ness about new trends of technology as well as the importance of traceability and 

transparency on the field of FSCM and prepare “future participants” (including farm-

ers, processors, manufacturers, distributors, retailers” with proper understandings.    
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APPENDIX 1. Interview questions 

For Atria 

1. Can you briefly introduce about yourself? What do you do at Atria? 

How well do you familiarize yourself with Atria’s Supply Chain model? 

2. Can you please define your company’s role in the Food Supply Chain net-

work (based on your working area, you can describe it in retail environment)? 

For example: Is Atria a farmer, supplier of a specific food materials for pro-

duction or other purposes, processor, transporter, distributor or retailer? 

3. Does your area of expertise involve international trading? 

4. Can you describe the Supply Chain model/network of Atria’s Meat & Poultry 

product line in brief? 

5. Can you describe your “recalling procedure” whenever there is an event of 

food scare occurs? Please also specify the time duration of this procedure. 

6. How is your meat and poultry tracing system operating? Does it involve at all 

the use of Blockchain technology? 

• Are the data/information recorded in the tracing system accessible and 

modifiable by other stakeholders within the chain? If yes, is it shared via 

some kinds of platform? 

• Is this recorded data/information secured and tamper-proof? 

7. Does this meat and poultry tracing system only operate within Finland?  

Are there any possibilities to apply this technology to Atria’s international trad-

ing activities where the company does not have full control and creditability 

over the partners located overseas? (Or in other words, is it possible to scale-

up your tracing system to international trades?) 

8. How does this tracing system affect the traceability and transparency of 

Atria’s Food Supply Chain in general? Or does it only affect directly to the 

awareness of consumers without any significant benefit to the operation of 

Atria? 
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• If it affects Atria’s operation, then in what manner? (Help to improve the 

auditability of the authority? Improve the traceability of involved stake-

holders? Enhance the transparency of the entire chain?) Please specify. 

• How does your customers respond to the meat and poultry tracing sys-

tem? 

9. Do you think that there might be an opportunity to integrate Blockchain Tech-

nology into your established tracing system? 

• If yes, can you please specify your expectations about the technology? 

• If not, can you please specify the reason for your refusal? 

For Walmart 

1. Can you briefly introduce about yourself? What do you do at Walmart? 

How well do you familiarize yourself with Walmart’s Supply Chain model? 

2. Can you please define your company’s role in the Food Supply Chain net-

work (based on your expertise on the subjected field, can you describe it in 

the retail environment)?  

3. Does your area of expertise involve international trading? 

4. Can you describe the Supply Chain model/network for Mango product line in 

brief? 

5. Can you describe your “recalling procedure” whenever there is an event of 

food scare occurs? Please also specify the time duration of this procedure. 

 

6. How do you evaluate the effectiveness and the efficiency of integrating Block-

chain technology into your Food Supply Chain Management system? What 

are the most prominent benefits observed while using the technology? 

 

7. Can you specify the pros and cons of the integration? Any possible solutions 

to tackle the current challenges, if any? 

8. From your experience, do you think that Blockchain Technology is contrib-

uting to the mitigation of the company’s operational risks? 
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9. What are your recommendations for other companies which are planning to 

implement the integration of Blockchain Technology into their FSCM system 

or performing researches on the given subject? 

 

 


