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Abstract 

The purpose of this exploratory research is to investigate the likelihood of future blockchain adoption in 

the maritime shipping industry and determine future business opportunities and risks for IT service 

providers considering to develop and launch a future blockchain solution within the industry. 

Maritime logistics actors still exchange physical documents in order to conduct their everyday business. 

This in turn creates issues in terms of business process efficiency by driving up administrative costs and 

increasing lead-time. In order to address these issues, possible solutions based on blockchain 

technology are being developed in order to permit the secure digital exchange of business documents, 

as well as achieving automated compiling through smart contracts. Moreover, other blockchain 

initiatives are underway to develop solutions addressing more specific problems within the industry. 

Hence, this thesis addresses the possible introduction of blockchain technology within the industry by 

performing 15 semi-structured interviews with representatives from shipping businesses, IT and public 

institutions as well as relying on secondary data collected through an extensive online research. The 

data collected is analysed with an inter-firm technology adoption framework, known as TASC model, as 

well as a structured scenario planning methodology. 

The findings lead to the assessment of blockchain adoption likelihood for each of the inter-firm 

technology adoption determinants presented by the TASC model. The overall adoption likelihood is 

found to be still relatively uncertain since two of its factor groups indicate that it is likely, whereas the 

other two factor groups indicate that it is unlikely. Nonetheless, insights from interviewees led to the 

belief that some obstacles to blockchain adoption currently posed by aspects of the industry as well as 

the technology itself will likely be overcome in the future. Therefore, this would suggest that adoption 

likelihood might improve in the coming years. Moreover, the four scenarios displaying the developments 

of the shipping industry in relation to the future presence of blockchain technology, have lead to the 

identification of 4 categories of opportunities and risks. These might be encountered by IT service 

providers developing and launching a future blockchain-based service in the industry. 

The combined use of the chosen methodologies provides a guiding framework for academics 

conducting research within the innovation adoption and decision-making fields. Furthermore, the 

improvement of the structured scenario planning methodology allowed for a valuable contribution to the 

future decision-making literature which currently has few structured methodologies. Moreover, the thesis 

provides managers with the tools to continue assessing the future developments of the likelihood of 

blockchain adoption in the maritime landscape. Finally, the developed scenarios allow managers to 

strategize in advance to respectively exploit and avoid the identified business opportunities and risks.  

 

Keywords: blockchain, shipping, distributed ledger technology, digitisation, technology adoption, 

scenario planning, maritime logistics  
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The advent of bitcoin in 2008 revolutionized the concept of money, transfer of value, and financial 

system. Throughout the years, this has captured the enthusiasm of futurist innovators and investors 

which saw boundless value in a peer-to-peer digital currency not subject to the control of entities such 

as governments, banks, or companies (Back, 2017). However, it did not take long to realize that the 

underlying technology bitcoin was running on could be designed for purposes other than digital 

payments. Said technology is known as blockchain and, similarly to when bitcoin was first introduced, it 

has recently been subject to a media-driven surge in popularity. For instance, The Economist report 

entitled “The next big thing” explains that blockchain’s innovativeness is often placed on a par with the 

introduction of the internet (The Economist, 2015). Indeed, Andreessen Horowitz, the Founder of 

Netscape, defines the technology as “the most important invention since the internet” while Joichi Ito, 

Director at MIT Media Lab, states that “The blockchain is to trust as the Internet is to information. Like 

the original Internet, blockchain has potential to transform everything” (Tapscott et al., 2016, p. preface). 

The International Maritime Organization (IMO) and UNCTAD estimated that in 2016 approximately 90% 

of world trade was transported by sea (van Kralingen, 2017). Moreover, another study by the World 

Economic Forum, World Bank, and Bain Capital found that the reduction of supply chain barriers to 

international trade currently caused by inefficient business processes, could increase world trade by 

15% and world GDP by 5% (IBM, 2017; van Kralingen, 2017). In March 2017, Maersk and IBM 

announced the development of an industry-wide blockchain solution for the maritime shipping industry 

(Bajpai, 2017; IBM, 2017). The two partners intend to coordinate with a network of shippers, freight 

forwarders, ocean carriers, ports, and customs authorities to digitize the ocean shipping supply chain. 

Furthermore, their blockchain solution aims at reducing supply chain barriers to international trade 

which, according to the previously presented figures, should boost global trade and GDP (IBM, 2017). 

This partnership also caused ripple effects across the entire industry, prompting other actors to look into 

the application of blockchain solutions as well. Indeed, in September 2017, Hyundai Merchant Marine 

(HMM) stated that it had successfully completed its first voyage using blockchain and aimed at having 

it fully implemented by the end of the year (Braden, 2017). Considering that this technology has made 

its first appearance in the shipping industry approximately only a year and a half ago, this may seem a 

bold statement on behalf of HMM. Moreover, there is still some skepticism within the industry regarding 

the future long-term adoption of the technology. Indeed, doubters believe that blockchain technology is 

“a slightly more reliable way to track data, and at worst, a much less efficient method of keeping data 

than current ones that rely on central gatekeepers” (Popper et al., 2017). On the other hand, according 

to Gartner’s 2016 Hype Cycle, focusing on technologies showing promise in delivering a high degree of 

future competitive advantage, the peak use of blockchain technology should be reached within the next 

5-10 years where widespread applications will be available in a multitude of industries (Panetta, 2017). 

Hence, in order to address the current uncertainty related to the future of blockchain in the shipping 

industry, this thesis will investigate the likelihood of its future adoption as well as the future business 

opportunities and threats for service providers attempting to develop and launch future blockchain 

solutions. 

http://www.nasdaq.com/article/how-ibm-and-maersk-will-use-the-blockchain-to-change-the-shipping-industry-cm756797
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1.1 Motivation 

The motivation for choosing to investigate blockchain in the maritime shipping industry has been a 

genuine interest in examining the future effects such a disruptive innovation might have on an industry 

which has often been known for being slow in its technological advancement (Hoagland, 2010). Indeed, 

a recent survey from BPI Network, a professional networking organization, found that about 85% of 200 

executives working for terminal operators, carriers, logistics providers, shippers, and other supply chain 

companies said the industry is “slow to change” when adopting new technologies (Morley, 2017). 

Moreover, the study context chosen for this thesis is also the outcome of a pondered decision regarding 

their relevance with our master’s programme in International Business. The maritime business, more 

specifically the merchant shipping and port segments, are composed of actors which need to conduct 

business across borders in order to remain competitive and valuable for the industry. Indeed, as 

previously stated, the industry is extremely important for cross-border trade since it is estimated that 

approximately 90% of global trade is transported by sea (IBM, 2017). 

The practical tool of scenario planning used in this thesis is also particularly relevant in International 

Business. Indeed, other than being applied in any kind of industry it is especially used by multinational 

companies (JRC, 2007). Indeed, this strategic tool is used to determine a range of potential futures or 

outcomes rather than being limited in analyzing uni-dimensional decision-making. In turn, this 

particularly fits the conditions in which multinational companies operate since they conduct their 

business in different countries around the world which inherently increases their decision-making 

complexity (Schwenker et al., 2013). 

1.2 Problem formulation and research questions 

Within the maritime shipping industry, inter-firm information sharing systems are outdated and manual 

processes still prevail in the majority of its supply chain. This results in a lack of coordination among 

industry actors, poses security risks and an increased workload for authorities, reduces trust between 

parties doing business in the industry, and ultimately reduces the overall efficiency of business 

processes (Jensen, 2014). Furthermore, the great variety of actors, their different relationships, the 

variety of regulations, and the cost of information contribute to barriers which often reduce or impede 

global trade (World Economic Forum, 2016). 

The use of a blockchain-based system promises to address these issues in various ways. Firstly, by 

enabling real-time updates and a faster processing time of documents. Furthermore, it will allow to 

automate tasks which are currently performed manually, improving document accuracy, reducing 

administrative costs, and ultimately improve overall business process efficiency (Opensea, 2017; World 

Bank, 2002). The information stored on a blockchain would be visible to all interested market 

participants, hence enabling trust among them. Furthermore, its inherent immutability and use of 
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encryption technology would allow for an increased security from fraudulent activities such as document 

manipulations. Finally, it would reduce the presence of intermediaries allowing market participants to 

develop direct communication, lowering barriers to global trade (Opensea, 2017). 

While the majority of industry actors and researchers agree on the previously cited benefits provided by 

a future blockchain solution, not many are able to envision a future of the industry with blockchain and 

provide an assessment of how likely its adoption may be (Rodriguez, 2015). Hence, once the benefits 

related to the introduction of an innovation such as blockchain become apparent, two needs arise among 

those shipping industry actors, namely IT service providers, called to introduce future blockchain 

solutions within the business. First of all, it will be necessary for them to understand how likely it will be 

for blockchain technology to be adopted in the shipping industry. Secondly, they will also need to 

determine what are the possible business opportunities and risks deriving from the different futures the 

industry might present. 

In order for this thesis to address these aspects, the following research questions have been developed: 

RQ1: How likely is for blockchain technology to be adopted by shipping industry actors?  

RQ2: What business opportunities and risks will the shipping industry present to IT service providers 

considering to develop and launch a future blockchain-based service? 

In order to provide an answer for these questions an academic and a practical approach is applied. RQ1 

is addressed using a technology adoption theoretical framework which presents the determinants 

affecting the likelihood of inter-firm technology adoption. RQ2 is addressed using a scenario planning 

technique aiming at developing different futures of the shipping industry within which potential business 

opportunities and risks will be identified. 

1.3 Research scope 

The maritime industry as a whole is very broad, containing a wide set of actors and activities. Therefore, 

it is important to clarify that the context in which the investigation takes place, only includes the merchant 

shipping and port segments. The exact division of the maritime industry and a more detailed description 

of the two focus segments will be further presented in Chapter 2. Moreover, there are two main reasons 

for this choice. First of all, they are the most influential segments for maritime commerce. Indeed, the 

merchant shipping segment provides the highest share of total turnover, while ports are fundamental 

hubs for commercial operations (Stopford, 2009). Secondly, as presented in Chapter 2, the majority of 

the blockchain applications currently being developed are designed for use within these two segments. 

Ultimately, in order to refer to the context of these two industries, the more common term “shipping 

industry” will be used throughout the thesis. 

Furthermore, the investigation will focus on the adoption of blockchain technology rather than a specific 

solution. Blockchain represents the underlying framework onto which solutions may be developed 

(Roman et al., 2016). Hence, this approach is taken in order not to limit the assessment of the potential 
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benefits provided by the technology itself. More specifically, a single application may include only some 

of the benefits that may be provided by a combination of two or more solutions. 

Finally, the company Ericsson was chosen to proxy for IT service providers operating within the shipping 

industry. The reason for this is that the methodology applied for determining potential future 

opportunities and risks through scenario development, implies the use of internal stakeholders within a 

specific company: “Internal stakeholders should include a company's key employees, such as the board 

of directors, senior management and the strategy team” (Schwenker et al., 2013, p. 82). 

1.4 Thesis structure 

Other than the Introduction this thesis is further divided into six additional chapters, namely: Study 

context and technology, Theoretical foundations, Methodology, Findings, Discussion, and Conclusion. 

The Study context and technology provides an overview of the context in which the study takes place. 

More specifically, it will provide a division of the maritime industry as well as present the focus segments 

of merchant shipping and ports in more detail. Furthermore, the chapter addresses the technology 

whose adoption is being investigated. More specifically, blockchain’s concept, technological 

foundations, and characteristics are presented. 

The Theoretical foundations give an overview of the available literature for the approaches used to 

answer the two research questions, namely technology adoption models and scenario planning. This 

chapter provides a more detailed presentation of the selected model and tool which set the foundations 

for conducting the research. 

The Methodology provides an overview of the research design of the thesis. Moreover, the chapter also 

explains the steps taken to use the TASC model and the scenario planning tool in order to gather our 

findings and discuss them.  

The Findings present the results of the investigation and are divided into two parts. The first part 

presents the results related to the determinants of the TASC model, while the second part displays the 

results related to scenario development. 

The Discussion considers the findings in terms of likelihood of future blockchain technology adoption 

within the maritime shipping industry and business opportunities and risks for IT service providers arising 

in each scenario related to its future adoption. The chapter also presents the academic and managerial 

implications of the thesis, discuss the limitations, and suggest directions for future research. 

The Conclusion presents a concise summary of the thesis, highlighting the most important findings 

and considerations.  
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This chapter provides the reader with background knowledge regarding the context in which the 

research will take place and the technology for which adoption will be investigated. More specifically, 

the following sections will allow the reader to familiarize with the concepts and terminology recurring 

throughout the thesis.  

In Section 2.1 a broad overview of the maritime industry is provided, further breaking down the industry 

into its different activity groups and sub-industries. The focus industry segments of this thesis are then 

described in more detail and the maritime logistics system will be presented. Moreover, Section 2.2 

describes the concept of blockchain technology, its underlying technological foundations, and its major 

characteristics. Finally, Section 2.3 combines the concepts and terminology of the two prior sections to 

provide an overview of the blockchain initiatives currently emerging in the shipping industry landscape. 

2.1 The Maritime Industry 

The maritime industry consists of a wide range of actors performing different kinds of activities which 

may be divided into five distinct activity groups: shipbuilding, marine resources, marine fisheries, other 

marine activities, consisting mainly of tourism, and vessel operations (Stopford, 2009). 

Shipbuilding is concerned with the construction of vessels, both vessels for transportation purposes and 

military vessels. Furthermore, it includes the construction of equipment for the offshore energy industry 

(European Commission, 2017). The construction of vessels takes place in a shipyard located close to a 

sea or river to provide easy access for vessels. In addition to construction, shipyards are also involved 

with maintenance, repairing, and scrapping of vessels, to recycle materials which may be used for other 

products (Kavussanos & Visvikis, 2016).  

Marine resources are activities concerned with the extraction of resources from the ocean, mainly 

carbon based energy sources such as oil and gas, requiring significant investments into deep sea drilling 

and production rigs. The group also includes two relatively novel activities; extraction of sea based 

minerals used for manufacturing consumer goods and machineries, as well as offshore renewable 

energy production, mainly by ocean based wind farms consisting of several floating wind turbines (World 

Ocean Review, 2014).  

The marine fisheries group is also significant and involves mainly commercial fishing, aquaculture, and 

seafood processing (Stopford, 2009). Commercial fishing, also known as wild-catch fishing, involves 

designated vessels of various sizes which serve as workplace for fishing and provide transportation to 

and from the fishing ground. Aquaculture is an alternative to commercial fishing consisting mainly of fish 

farming, it involves breeding, rearing and harvesting aquatic species in land based tanks or ocean based 

cages (NOAA Fisheries, n.d.). Seafood processing refers to activities ranging from the catching or 

harvesting of the fish to the final product delivered to consumers (FAO, 2017).   

The other marine activities group mainly consists of marine tourism, which involves a wide range of 

actors, including both one-person operations such as sea-kayak tour guides and scuba diving 

http://worldoceanreview.com/wp-content/downloads/wor3/WOR3_english.pdf
http://worldoceanreview.com/wp-content/downloads/wor3/WOR3_english.pdf
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instructors, as well as moderate sized private companies for example whale-watch cruise operators and 

charter yacht companies (Orams, 1999). In addition to tourism, this group also includes research 

activities, submarine telecoms, and various marine services. These services include insurance, 

shipbroking, banking, legal services, classification, and publishing (Stopford 2009). 

The vessel operations group is directly involved with the operations of ships and accounts for the largest 

share of marine activity. Moreover, they can be further broken down into four separate sub-industries: 

naval shipping, cruise industry, ports, and merchant shipping.  

Naval shipping is not directly involved in the transportation of goods but is performed for military 

purposes. However, it does support commercial shipping by protecting and preserving open lines of 

commercial navigation on the major waterways of the world (Stopford 2009).  

Non-cargo transportation, on the other hand, is involved in the transportation of passengers, associated 

with ferries and ocean liners and also provides ocean transportation for recreational purposes 

associated with cruise ship operators (Stopford 2009).  

The port environment is involved in the interaction with the merchant ships when reaching land, where 

the main activities performed include loading and unloading cargo from vessels and preparing goods 

for further inland transportation. In addition, port organisations also provide warehousing, storage, and 

packaging (Stopford, 2009; Lee et al., 2010).  

Merchant shipping is the largest sub-industry belonging to this group and accounts for roughly one third 

of the total turnover of the overall maritime industry (Stopford, 2009). Companies within the merchant 

shipping industry provide transportation of goods services. However, due to the heterogeneous needs 

of customers and depending on a range of different factors such as, type of the cargo transported, parcel 

size, and type of service required by the customer, shipping companies perform various types of 

transportation services. The different kinds of transportation services further divide merchant shipping 

into three segments: liner, bulk and specialised cargo. These will be further explored in the following 

section.  

2.1.1 The international merchant shipping industry 

The merchant shipping industry is truly global. In 2016 the industry transported 10.3 billion tons of cargo 

worldwide. To put this into perspective, the world seaborne trade volume accounted for over 90 percent 

of total world merchandise trade (UNCTAD, 2016). Therefore, it is safe to say that the shipping industry 

is the backbone of globalisation, performing a crucial role in cross-border transport networks, supporting 

global supply chains, and enabling international trade. Furthermore, the major shipping companies are 

globally dispersed, located in Asia, Europe, Northern America and the Middle East. Nonetheless, english 

is the predominant language used to communicate in the industry (Stopford, 2009).  

Vessels are the industry’s main assets and the international flags displayed on them allow shipping 

companies to choose their legal jurisdiction, indicating which tax and financial environment they are 
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associated with (Stopford, 2009). Moreover, according to Stopford’s (2002) “Global sea transportation 

demand model”, vessels play a crucial role in satisfying the demand for different types of transportations 

within the merchant shipping industry. Hence, the demand for sea transportation is further addressed in 

the following section. 

Types of sea transportation demand  

The merchant shipping industry satisfies the demand from a variety of actors requiring different kinds of 

transportation. Indeed, large multinationals source raw materials from where they are cheapest and 

locate their manufacturing facilities in low-cost countries, often far away from the end-consumer. In turn, 

this creates demand for international transportation of goods deriving from the companies within the 

global supply chain, transforming raw materials into final products. Hence, Stopford’s (2002) “Global 

sea transportation demand model” in Figure 1 shows the flow of the manufacturing processes and 

outlines the related transport operations (Stopford, 2002). 

 
Figure 1 - The global sea transportation mode 

Source: own creation based on Stopford (2002), p. 58 

The model divides the demand for the transportation of goods in three main types: 

 Raw material transport (left): on the left side of Figure 1 we have commodities from the major 

extraction and production sectors such as energy, mining, agriculture, and forestry. These goods 

are usually shipped once to manufacturing and processing facilities. Furthermore, they are 

transported in large parcels in order to reduce transportation costs.  

 Semi-manufactured goods transport (centre): These materials, which are usually components 

and semi-finished goods, are located in the centre of the model, and need to be shipped around 

the world to different manufacturers for processing and reprocessing.  
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 Wholesale and retail distribution system (right): From the final assembler, finished goods, located 

to the right of Figure 1, are transported to the wholesaler, retailer and consumer, which are 

located to the right hand side in the figure.   

Within the model, it may be further observed that the bulk shipping segment operates on its left side, 

transporting large parcels of both raw materials and semi-manufactured goods, often referred to as “bulk 

commodities”, such as oil, iron ore, coal and grain. Furthermore, this segment is characterised by few 

transactions since one vessel usually completes about six voyages per year with a single cargo. Hence, 

a bulk shipping company usually has few office employees, for example, a business operating 50 

vessels worth $1 billion, could have as few as 25-70 employees. 

 
Figure 2 - Iron ore Bulk carrier 

Source: Mitsui O.S.K. Line 

Liner shipping, on the other hand, operates around both the centre and right of the model, transporting 

small parcels of both manufactured and semi-manufactured goods. These goods are also known as 

“general cargo” and may assume a great variety of forms, ranging from perishable goods, such as frozen 

meats or chilled fruit, to lockers for valuables. Furthermore, due to the transportation of a large number 

of small parcels and diverse types of goods, a single container ship can handle between 10,000 - 50,000 

transactions per year (Stopford 2009). Hence, this is considered an organisation-intensive business 

where transaction costs are very high, while service levels and price are equally important criterias for 

customers. 
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Figure 3 - Cargo liner 
Source: A.P. Moller Maersk 

Specialised shipping, also known as industrial shipping, lies between bulk and liner operations, 

specialising on transporting large consignments of goods that are difficult to handle (Stopford, 2009). 

The business philosophy in specialised trade is to improve the transport performance of a specific cargo 

based on its particular handling and storage characteristics, by investing in specialised transport vessels 

dedicated for a specific type of good. Typical cargos include bulky products such as cars and trucks, as 

well as liquified natural gas. Moreover, the shipping frequency of the specialised segment lies 

somewhere in between the frequent liner shipping transport and the few voyages of bulk operators. For 

instance, a sophisticated chemical tanker transports 400-600 parcels a year often under contracted 

prices and only occasionally under spot prices (Stopford, 2009).  

 

Figure 4 - Specialized vessel for vehicle transport 
Source: Wallenius Wilhelmsen Logistics (2017) 
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It is also important to note that even if these segments may be distinguished separately, the companies 

in each one do not operate in isolation (Stopford, 2009). Indeed, they often compete for the same cargo 

and some businesses are present in all three shipping segments.  

Moreover, the fulfillment of the delivery of goods would not be possible without the presence of 

complementary actors to merchant shipping known as ports. Indeed, they represent fundamental hubs 

for commercial operations around the world (Stopford, 2009). Hence, port environment will now be 

described in more detail in order to better understand provide a background of its main terminologies 

and functions. 

2.1.2 The port environment  

Bichou (2009, p. 2) defines the port environment as “the interface between land or sea … providing 

facilities and services to merchant ships and their cargo, as well as the associated multimodal 

distribution and logistic activities.” Furthermore, as noted by Stopford (2009), it is useful to define and 

distinguish between three entities that form the port environment, namely: the port, the port authority, 

and the terminal.  

A port are the interaction point between land and sea, playing an important role for shipping operators. 

More specifically, a port may be defined as “a geographical area where ships are brought alongside 

land to load and discharge cargo” (Stopford, 2009, p. 81). The port authority is the organisation 

responsible for providing various maritime services related to facilitating the process of getting the vessel 

to the port. Port authorities may include public entities, government organisations or private companies 

(Stopford, 2009). Finally, the terminal is a specific location within the port, consisting of either one or 

additional berths where its operations are focused on handling a specific type of good, for example there 

are terminals dedicated for containers, coal, and liquid goods such as crude oil. These terminals are 

usually owned by a shipping operator or port authority (Stopford, 2009).  

 

Figure 5 – Terminal for Containers 
Source: APM Terminal (2017)  



16 
 

One of the main functions of ports is cargo handling and it is most crucial in improving shipping 

efficiency. To do so investments in shore facilities are required. For instance, in order to serve bigger 

ships, larger ports must be built. Moreover, the type of cargo which is handled requires constructing 

facilities targeted at handling a specific goods. Thus, a port with versatile ambitions must specialise in 

handling different cargos and providing specific facilities for it (Stopford, 2009). 

Finally, ports also provide storage facilities for goods bound for further transportation and are also 

involved in facilitating the connection for further transportation. Indeed, roads, railways and inland 

waterways are usually linked with the port infrastructure (Stopford, 2009).  

Having presented the major kinds of commercial maritime transportation as well as the central hubs 

enabling said transportation, the focus of the chapter will now move towards the greater logistics system 

of which the merchant shipping industry and the port environment are a part of. An accurate 

understanding of the fundamentals of maritime logistics is crucial within this thesis since, as later shown 

in Section 2.3, the great majority of blockchain solutions currently being developed are primarily aimed 

for use in this environment. 

2.1.3 The maritime logistics system  

Maritime transportation is a central and integrated component of the global logistics system (Lee et al. 

2012). Indeed, maritime transportation is responsible for carrying cargos by ocean, therefore, 

connecting widely dispersed transportation links between consignors and consignees.  

The maritime transportation system which is deeply involved in the logistical flow is referred to as 

‘maritime logistics’. Maritime logistics may be defined as “the process of planning, implementing, and 

managing the movement of goods and information involved in the ocean carriage” (Song & Panayides, 

2012, p. 11).  

There are three main actors within maritime logistics: the shipping company, the port/terminal operator, 

and the freight forwarder (Caliskan et al., 2016, p. 363).  

While the activities of shipping companies and ports have been touched upon respectively in Section 

2.1.1 and 2.1.2, it is also important to mention the role of freight forwarders in maritime logistics. Lambert 

et al. (1998) defines freight forwarders as “companies that serve both to shippers and carriers by 

organising and coordinating the transportation of goods” (Caliskan et al., 2016, p. 363). Thus, their main 

activities include, to reserve a vessel on behalf of the shipper or to prepare bills of lading and other 

shipping documents required for insurance requirements and customs clearance (Murphy et al., 1992; 

2001). 

Indeed, customs authorities play an important role in the clearance of goods entering and leaving a 

country. More specifically, they are responsible for enforcing the import and export regulations of the 

specific country, they may examine and verify the bill of lading, consequently denying authorization to 

release the goods if the document is missing or contains inaccurate information. The bill of lading (B/L), 
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is issued by a shipping company to the shipper, confirming that the goods have been received. 

Therefore, it serves as a proof of receipt obliging the carrier to transport the goods to the consignee. 

Moreover, it contains general information about the goods, the vessel, and the port of destination. 

Ultimately, it is considered a required export and import document by customs authorities (European 

Commission, 2017; Hinkelman, 2008).  

The interaction and activities between the shipper, freight forwarder and shipping operator, as well as 

the value creation of the maritime logistics system is shown in Figure 6 below. This model is created by 

Lee & Song (2010) and is built on Porter’s famous value chain model (Porter 1985).  

 
 

Figure 6 – The Maritime Logistics System 
Source: Lee & Song (2010), p.567 

 

As one can observe, the model is divided into primary activities and secondary activities. Primary 

activities are the main functions of the maritime actors: shipping lines are transporting goods, port and 

terminal operators load and unload cargo from vessels, and freight forwarders facilitate the shipment of 

the cargo on behalf of the shipper. The secondary activities support the primary ones, ensuring they are 

run more efficiently. In addition, the actors’ organisational capabilities, including human resource 

management, information system, administrative skills and financial support, also play an important role 

in aiding the primary activities (Lee & Song, 2010). 

Hence, it is evident from the model that the activities performed by these actors are inter-linked with 

each other as suppliers or buyers. The shipping operators are customers of the port, while freight 

forwarders, that provide services for shippers, are customers of the shipping operators. Ultimately, value 

http://www.exporthelp.europa.eu/thdapp/taxes/show2Files.htm?dir=/requirements&reporterId1=EU&file1=ehir_eu11_02v002/eu/main/gen_freidoc_eu_010_0612.htm&reporterLabel1=EU&label=Freight+documents&languageId=en
http://www.exporthelp.europa.eu/thdapp/taxes/show2Files.htm?dir=/requirements&reporterId1=EU&file1=ehir_eu11_02v002/eu/main/gen_freidoc_eu_010_0612.htm&reporterLabel1=EU&label=Freight+documents&languageId=en
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is created within the maritime logistics system when customers consider the services provided by 

suppliers valuable enough to be purchased (Lee & Song, 2010). 

After having acquired the necessary understanding regarding the environmental context in which the 

investigation of this thesis takes place, the chapter will now address the fundamentals of the technology 

being examined, namely blockchain technology. 

2.2 Blockchain technology 

The first application of blockchain technology may be dated back to 2008 when bitcoin was first 

introduced by Nakamoto. However, the concept of blockchain is extremely broad so there is still no clear 

and commonly agreed upon definition. Nonetheless, Seebacher & Schüritz (2017) were able to define 

blockchain concisely and comprehensively as follows: 

“A blockchain is a distributed database, which is shared among and agreed upon a peer-to-peer 

network. It consists of a linked sequence of blocks, holding timestamped transactions that are secured 

by cryptography and verified by the network community. Once an element is appended to the 

blockchain, it can not be altered, turning a blockchain into an immutable record of past activity.” 

(Seebacher & Schüritz, 2017, p. 14)  

Hecnce, as mentioned by the definition, a blockchain contains a database, or ledger, in which all 

transactions are stored and recorded in a sequential manner. Furthermore, blockchain may be 

considered a “continually-growing digital register of transactions” (Condos et al., 2016, p. 6). 

Transactions are composed by a sender, transaction information, and a receiver. Each transaction is 

time-stamped and shared with the members of a peer-to-peer structured network.  

In order to secure the blockchain and ensure the correctness of what is being recorded, processes are 

performed involving both cryptography and user verification. Furthermore, as prescribed by the system’s 

protocol, or rules upon which the blockchain was designed, once a certain number of transactions has 

been verified, a new block is added (Seebacher & Schüritz, 2017).  

Among other purposes, a block also serves as a storage unit of verified transactions with a reference to 

the previously settled and verified chain of blocks. Furthermore, new blocks of transactions are added 

in an “append only” manner, meaning that no one can change or modify the data sets in the blockchain 

(Seebacher & Schüritz, 2017).  

These concepts will now be explained in more detail below. 
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2.2.1 Technological foundations 

According to Condos, Sorrell, and Donegan (2016) there are three main elements which constitute the 

technological foundations of blockchain. These elements include: system architecture, data encryption, 

and transaction verification.  

System architecture 

This section regards the typical design features of a blockchain system, these have been divided into 

three main sections, namely: decentralised database and digital assets, peer-to-peer network, and 

public or private network. 

Decentralised database and digital assets 

One key aspect in which blockchain differs from other currently established communication and data 

sharing technologies is that it is constructed as a decentralised database. The use of a decentralised 

database structure avoids the necessity of routing communication or sharing files through a centralised 

network or electronic platforms such as Google Drive, Facebook or Gmail. Moreover, through the use 

of decentralised and encrypted communication protocols, messages can be retrieved, stored and 

transferred at any time without the need of any form of intervention from trusted intermediaries or third 

parties. Decentralised database storage also enables both decentralised and secure manner of data 

exchange. Because of the distributed nature of blockchain, no single party controls the data or 

information stored (Morabito 2016).   

A blockchain frequently contains assets which are digitally represented. In the case of bitcoins they are 

not stored as digital files, such as mp3 files, but rather as transactions. Transactions include information 

of who sent the money and who received it, as well as the value transferred. Moreover, anything of value 

may be stored on the blockchain as long as it can be codified (Morabito, 2016; Tapscott et al., 2016). 

Peer-to-peer network 

The decentralised database of the blockchain is shared among the participants in a peer-to-peer (P2P) 

network. As shown in Figure 7, P2P differs from a traditional client-server model where resources are 

stored in a centralised server and only shared with the client upon request. Indeed, a traditional client-

server model functions as a one-to-many distribution model in the sense that information is stored at a 

central server (Badzar, 2016). In contrast, a P2P network is structured around many interconnected 

peers, or simply computers, which share information point-to-point without the use of a centralised 

server (Pandurangan, 2003).  
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Figure 7 - Comparison of a one-to-many network (left) and many-to-many network (right) 
Source: Badzar (2016), p. 13 

Public or Private networks 

Throughout the years since the invention of the bitcoin blockchain, two alternative kinds of networks 

have been developed. These different types of networks are known respectively as private or 

permissioned and public or permissionless. The two vary in the degree to which participants may access 

and contribute to data in the system, this will be explained further below. 

Public networks are openly accessible to anyone who wishes to join and no restrictions on membership 

are present. Any data stored on a public network is visible to all network participants, in an encrypted 

form (Finra, 2017; Morabito, 2016). 

Private networks, on the other hand, limit the users that can contribute to the system and view the data 

recorded. Private networks allow the operator of the network to restrict access to only trusted users. 

Hence, a private blockchain network may be constructed in such a way in which only known participants 

can include data, or transactions, to the blockchain. Moreover, permission levels may be differently 

assigned to the participants so that different participants have varying levels of authority to transact and 

view data. Therefore, unknown users cannot write or read data on private blockchains (Morabito, 2016).  

Data encryption 

Within the context of digital security, data encryption is considered a fundamental 

technology.  Encryption involves translating one piece of information into another through a 

mathematical algorithm, obscuring the original data which can only be accessed by the intended 

recipients (Condos et al., 2016). However, while the explanation of the process of data encryption within 

a blockchain is too complex for the purpose of this thesis, it is important to distinguish between two 

different types of encryption techniques.  
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The first technique, simply known as encryption, is a one-to-one translation from one set of data to 

another. With this method, if data is encrypted with a mathematical formula it can be decrypted with 

knowledge of said formula (Condos et al., 2016). 

The second technique, known as cryptographic hashing, is used in a blockchain system. If a transaction 

is executed within the system, its contents are cryptographically hashed, meaning that the original data 

is condensed through a mathematical algorithm. Hence, with this encryption technique it is not possible 

to decrypt a hash within a blockchain. This is because a hash within a blockchain is merely a 

condensation of the original data. Instead, it is possible to use the hash to verify the full contents of a 

transaction (Condos et al., 2016). 

Verification of transactions 

To verify that a transaction has occurred and is valid a specific process will occur.  

Firstly, a blockchain user cryptographically hashes the record of a transaction. This hash is then 

transmitted throughout the peer-to-peer network as proof that a transaction has occurred or event has 

been logged. Single nodes within the network receive the transmission and once a certain number of 

them has agreed that a set of transactions is valid, also known as reaching a consensus, those 

transactions may be added as a block. Furthermore, future blocks can be added to form a chain where 

each consecutive block is linked with the previous one by building upon the information contained 

previously. This ensures that there is a continuity in the recorded history of transactions. 

Moreover, three main security measures which may be used to verify transactions within a blockchain 

system: timestamping, proof-of-work, and proof-of-stake. 

Timestamping 

Timestamping enables the blockchain to record the timing of when the transaction was created. When 

a node verifies a transaction, it checks it against timestamps of previous transactions. Doing this helps 

identify double spending. Consider for instance if an individual decides to construct a transaction of 1 

bitcoin unit at 12:00 and also constructs another transaction consisting of the same bitcoin at 12:01, the 

network will agree the second transaction is invalid. Furthermore, timestamping serves as a link tying 

individual blocks together. Indeed, a timestamp allows data stored in a blockchain to be placed 

chronologically by including a reference to the timestamp of the previous transaction, ultimately making 

a “chain” of transactions (Condos et al., 2016).  

Although timestamping identifies the timing of the transactions, it does not address a method for 

establishing consensus on which transaction to be added to the blockchain. This issue is addressed by 

the “proof-of-work” consensus protocol.  
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Proof-of-work  

As mentioned previously, each transaction is broadcasted throughout the network so that a certain 

number of users may verify the legitimacy of the transactions. On the one hand, this makes double 

spending attempts visible to blockchain participants but it does not make the system completely 

invulnerable to them. Indeed, an individual user could potentially establish several different identities 

which could in turn approve an illegitimate transaction, given this individual now controls the majority of 

the identities (Böhme et. al, 2015; Tschorsch et al., 2016). In the computer science field, this form of 

security attack is commonly known as a Sybil attack (Tschorsch et al., 2016).  

The bitcoin blockchain makes use of a network security protocol known as ‘proof-of-work’ (PoW) making 

it invulnerable to a Sybil attack as well as making it difficult to tamper with data (Tschorsch et al., 2016; 

Morabito, 2016; Nakamoto, 2008). Before users share the validity of a transaction some work is required 

to prove they are the ‘real’ identities. More specifically, this work consists in solving a cryptographic 

puzzle, which requires a certain amount of computational power. Hence, the cost related to electricity 

consumption for solving the puzzle, also known as computational cost, increases the greater the number 

of transactions being validated. Therefore, the validation process now depends on the amount of 

computing power and not on the number of identities validating the transaction. As a result, a malicious 

user would now have to control the majority of the entire computing power dedicated for the verification 

process, which would be extremely expensive in a well established blockchain such as bitcoin (Böhme 

et. al, 2015; Nakamoto 2008).  

Proof-of-stake  

In order to reduce the computational resources necessary to validate a transaction, a consensus 

protocol known as ‘proof-of-stake’ (PoS) was developed as an alternative to the PoW. With the PoS 

protocol in order to verify a transaction a user must own some of the assets on the blockchain. Hence, 

in this case, the amount of assets owned increases the probability of successfully adding a new block 

to the chain. As a result, since computing power is not used to validate transactions, energy cost is 

significantly reduced. However, undermining the integrity of the system will still be costly since one 

would have to own more than 50 percent of the assets in the network (Farell 2015; Morabito 2016). 

However, an issue that may arise is that if a user owns a large enough stake in the blockchain there is 

the risk that he or she might attempt to dominate the entire network (Morabito 2016).  
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2.2.2 Characteristics of Blockchain Technology 

Blockchain is a relatively new and emerging technology and it is expected to undergo further 

developments in the near future. However, the main characteristics of this technology have already been 

identified by several authors (Seebacher & Schüritz, 2017). In this section we will use as basis the work 

of Seebacher & Schüritz (2017) which consists of a comprehensive list of characteristics which have 

also been mentioned by several other authors. The authors begin by identifying two key features of 

blockchain technology, namely its decentralised nature and its trust enabling feature. These are then 

further divided into three characteristics per feature, as shown in Figure 8. 

 

Figure 8 - Characteristics of blockchain technology 
Source: Seebacher & Schüritz (2017), p. 17 

Decentralized nature 

According to Seebacher & Schüritz (2017), the blockchain’s decentralized nature facilitates the creation 

of a private, reliable, and versatile context in which users operate. 

Privacy 

As previously mentioned, the interaction between the users of a blockchain system takes place in a 

peer-to-peer network. Furthermore, the combination of the ability to secure these interactions by utilizing 

cryptography and the fact that the users’ identities are covered by pseudonymity, enables a high degree 

of privacy for users (Nakamoto, 2008; Seebacher & Schüritz, 2017). 

Reliability 

Two main reasons may be identified regarding why the blockchain’s decentralized nature facilitates the 

creation of a reliable environment for users.  

Firstly, within a blockchain information is stored in multiple locations, more specifically in different 

network nodes. This means that if a failure in a single node occurs, it would not hamper the entire 
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system, hence, securing the availability of data for its users. (Beck et. al., 2016; Sharples & Domingue, 

2016).  

Secondly, since blockchain technology is built on data and computer code, it is feasible to apply 

automation in the form of smart contracts, which automatically enforce the conditions defined in the 

transactions, like for example enabling conditional payment (Weber, et. al., 2016). This might reduce 

individual mistakes as there is little room for manual interventions by, for example, employing smart 

contracts to digitize procedures that rely heavily on paperwork (Guo & Liang, 2016).  

Versatility 

Blockchain is a relatively new technology whose full potential has not yet been identified. Therefore, 

most blockchain projects are based on open source code which encourage collaboration in order to fully 

embrace this potential. Currently, the major blockchains are open source and they include Bitcoin, 

Ethereum, and Hyperledger (Tapscott & Tapscott, 2016; Ølnes, 2016). Thus, because of it’s open 

technological architecture, any participant can integrate their own programs as well as develop and 

distribute their own code. This ultimately enables them to shape their own environment, facilitating the 

creation of versatile system (Seebacher & Schüritz, 2017; Ølnes, 2016). 

Trust enabling 

Moreover, the second key feature of blockchain is that it enables trust. According to Seebacher & 

Schüritz (2017), this is due to: the shared transparency it provides on transactions, the integrity of data 

present within the system, and the system’s immutable architecture.  

Transparency 

In the blockchain, a shared and publicly displayed relationship between the interacting parties is 

established. Through a shared view on all past transactions, participants have full disclosure on all 

activities in the system (Seebacher & Schüritz, 2017). All new verified and approved transactions are 

publicly broadcasted throughout the network, allowing users to interact directly with each other, without 

the presence of intermediaries (Beck et. al., 2016; Sun, Yan & Zhang, 2016).  

Integrity 

The interactions in the blockchain are secured through cryptography and, thanks to its transparent 

nature, anyone in the system can verify the transaction based on a consensus protocol. Moreover, these 

predefined rules ensure that there is no double spending and invalid signatures, thus guaranteeing the 

validity of blockchain data (Delmolino, et. al., 2016; Seebacher & Schüritz, 2017).  
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Immutability 

Once a new transaction has been added to the block, no party can modify or change the data (Cucurull 

& Puiggalí 2016). This is further verified by the blockchain’s consensus mechanism. As previously 

mentioned, the two types of consensus mechanism mainly used are, proof-of-work and proof-of-stake, 

in addition to a combination of the two (Morabito, 2016). For instance, when a proof-of-work scheme is 

used, the users participate in the verification by utilizing computing power to find the solution to the 

computational puzzle. Once the solution is found, it is shared with the remaining participants which are 

able to verify its correctness, hence, reaching a consensus on the solution. Furthermore, the puzzle that 

a user will try to solve depends on the previous blocks of the blockchain. Therefore, if one or more 

blocks are tampered with, the solutions to the computational puzzle will vary from user to user alerting 

all the participants that changes to the blockchain have been made. This means that the users will be 

prompted to revert back the changes caused by the manipulation, therefore, preserving the immutability 

of the blockchain (Seebacher & Schüritz, 2017).  

According to Seebacher & Schüritz (2017), the two key features of blockchain as trust enabler and 

decentralised network as well as  its six main underlying characteristics, are all closely connected and 

interrelated. Indeed, the mechanism used to facilitate trust, through transparency, integrity and 

immutability, is needed for the creation of a decentralised system where individual users can directly 

transact with each other, ensuring that these transactions are reliable without the use of a trusted third 

party. On the other hand, the decentralised system provides the means for users to get involved in the 

network through the establishment of a consensus mechanism.  

Being equipped with essential knowledge of both the shipping industry and blockchain technology, the 

main blockchain initiatives currently emerging within the maritime landscape will now be presented. 

2.3 Blockchain initiatives in the shipping industry  

Blockchain and its potential solutions have just recently gained interest in the shipping industry. In March 

2017, the shipping giant Maersk partnered with IBM to develop its own blockchain solution aimed at 

digitizing global trade. Furthermore, inspired by this initiative, other established industry actors have 

also begun to form partnerships of their own or join industry wide consortiums hoping to reap the 

promised benefits of blockchain technology (Bajpai, 2017). 

The IBM’s press release for the announcement of their blockchain initiative stated that the solution had 

the potential to “vastly reduce the cost and complexity of trading ” (IBM, 2017). Indeed, the processes 

involving international shipments of goods by sea are complex since they involve a large number of 

organisations and people, including a network of shippers, freight forwarders, ocean carriers, ports, and 

customs authorities. Moreover, this results in a substantial amount of physical paperwork since the 

procedural requirements related to the movement of goods across the world may vary greatly from 

country to country (Bajpai, 2017). In turn, this causes the costs related with processing and 

http://www-03.ibm.com/press/us/en/pressrelease/51712.wss
http://www.nasdaq.com/article/how-ibm-and-maersk-will-use-the-blockchain-to-change-the-shipping-industry-cm756797
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administration of physical documents to be extremely high since they are estimated to be 1/5th of the 

overall physical transportation costs (IBM, 2017).  

To illustrate the sheer amount of physical documents needed in a typical shipment, a team of Maersk 

IT specialists tracked the shipment of avocados and roses from East Africa to Europe. The project found 

that the shipment involved 30 organisations and over 200 interactions between them, this formed the 

basis for their blockchain project (Bajpai, 2017). Moreover, it is estimated that documentation, customs 

clearance, and handling for sea shipments from various emerging markets to the US, are the cause for 

17 to 33 days of additional transportation time (United States Department of Commerce, 2017).  

In addition to the greater administrative costs and shipping times caused by the complexity of 

international trade, the maritime supply chain is also susceptible to fraud, especially in emerging 

markets, as well as being vulnerable to cyber attacks (OECD, 2014; Allianz, 2016). Indeed, the World 

Economic Forum estimated that corrupt practices increase the cost of doing business up by 10%, 

consequently reducing foreign direct investments (FDI) in corrupt countries (OECD, 2014).  

2.3.1 The IBM-Maersk solution 

In response to the issues previously mentioned, Maersk and IBM claim that their solution can digitize 

the end-to-end supply chain processes and help “manage and track the paper trail of tens of millions of 

shipping containers across the world” (IBM, 2017).  

Firstly, a blockchain system has the ability to place shipping documents on a shared ledger which 

enables the parties involved in the transportation process such as the: exporter, importer, freight 

forwarder, carrier, port, and customs authority, to view the entire progress of the shipment. Furthermore, 

blockchain’s inherent immutability allows the real-time exchange of documents while making sure that 

they have not been tampered with (Bajpai, 2017). Consequently, Maersk and IBM claim that this new 

degree of transparency in operations would speed up the industry’s business processes and improve 

inventory management, further cutting down frauds, costs and delays (IBM, 2017). Moreover, 

blockchain, is also thought to reduce the threat of cyber security since it is extremely resilient to hacking 

(Fürstenberg, 2017; Seebacher & Schüritz, 2017).  

Finally, a more ambitious and far reaching promise from the IBM-Maersk solution is for a greater 

inclusion of developing countries in global trade. This is because the solution would lower the cost of 

transportation, which is already claimed by the World Bank to be a more binding constraint to trade than 

tariffs or other trade barriers.   (Bajpai, 2017; IBM, 2017; World Bank, 2002).  

2.3.2 Other blockchain initiatives 

Inspired by Maersk and IBM’s partnership, several other established shipping industry actors and trade 

related organisations are looking into blockchain solutions of their own.  

http://www-03.ibm.com/press/us/en/pressrelease/51712.wss
http://www.nasdaq.com/article/how-ibm-and-maersk-will-use-the-blockchain-to-change-the-shipping-industry-cm756797
http://acetool.commerce.gov/shipping
https://www.oecd.org/cleangovbiz/49693613.pdf
http://www.agcs.allianz.com/assets/PDFs/Reports/AGCS_Safety_Shipping_Review_2016.pdf
https://www.oecd.org/cleangovbiz/49693613.pdf
http://www-03.ibm.com/press/us/en/pressrelease/51712.wss
http://www.nasdaq.com/article/how-ibm-and-maersk-will-use-the-blockchain-to-change-the-shipping-industry-cm756797
http://www-03.ibm.com/press/us/en/pressrelease/51712.wss
http://www.fathom-news.com/fleet-transformation-blockchain-can-really-2/
http://www.nasdaq.com/article/how-ibm-and-maersk-will-use-the-blockchain-to-change-the-shipping-industry-cm756797
http://www-03.ibm.com/press/us/en/pressrelease/51712.wss
http://siteresources.worldbank.org/INTGEP/Resources/335315-1257200370513/04--Ch4--96-127.pdf
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Initiatives from Asian countries 

In May, South Korea formed a government backed shipping and logistics consortium focusing on 

developing and testing blockchain solutions in order to strengthen its national shipping industry. In a 

similar fashion to the IBM-Maersk solution, the aim of the project is to share data securely between all 

its participants and reduce the massive amount of administrative paperwork. The consortium consists 

of 15 members including shipping giant Hyundai Merchant Marine (HMM), Samsung SDM, IBM Korea, 

the Ministry of Oceans and Fisheries and Busan port authority (Kang, 2017; Zeng, 2017). Furthermore, 

in September 2017, HMM announced a successful pilot voyage to test blockchain technology along with 

other members of the consortium, and a second test is set due in October.  

Looking to Japan, a similar consortium has been set up to develop and test a blockchain enabled data 

sharing platform among Japanese shipping giants Mitsui OSK Lines (MOL), Nippon Yusen Kaisha (NYK 

Line) and Kawasaki Kisen Kaisha (K Line), in addition to other Japanese trade related companies 

(Hadhi, 2017; MOL, 2017). Another initiative was recently formed in Singapore, where shipping 

company Pacific International Lines, port operator PSA International, and IBM Singapore, signed a 

memorandum of understanding (MoU) expressing their intention to jointly develop blockchain-based 

network solutions to reduce fraud and documentation errors (Zhe Tan, 2017).  

A common objective among these previous initiatives is to digitize the bill of lading (Fürstenberg, 2017). 

Although digital versions of bill of lading have existed for many years, they haven’t been successful. 

Sofia Fürstenberg, Maritime director at Blockchain Labs for Open Collaboration (BLOC), points to the 

fact that currently, there is no guarantee that the document has been handled confidentially and it is 

also prone to unauthorized replications. These two issues would be successfully addressed by 

blockchain (Fürstenberg, 2017).  

Initiatives for regulatory compliance 

The shipping industry is heavily regulated by both the EU and the International Maritime Organisation 

(IMO). In July 2016, the IMO implemented  the Verified-Gross-Mass (VGM) regulation as part of the 

SOLAS treaty (International Convention for the Life and Safety at Sea), requiring shippers to report a 

container’s VGM to the terminal operator or carrier before loading it onboard a vessel (Hellenic Shipping 

News, 2017). Furthermore, the EU recently implemented the Monitoring, Reporting and Verification 

(MRV) protocol attempting to reduce the industry’s massive carbon dioxide footprint. The protocol 

requires every major vessel entering a European port to report its emission in a standardised way 

(Fürstenberg, 2017; European Commission, 2017). 

Although new regulations commonly result in added complexities and cost, the logistic technology 

company Maritime Transport International (MTI) saw the opportunity to develop a blockchain-based 

solution to facilitate the compliance to the new VGM requirement. The company is using blockchain 

technology in its pilot project named Solas VGM for processing information that is required by the new 

https://lloydslist.maritimeintelligence.informa.com/LL111275/HMM-completes-pilot-blockchain-voyage-with-reeferladen-boxship
https://fairplay.ihs.com/container/article/4291331/hmm-completes-first-blockchain-pilot-voyage
https://lloydslist.maritimeintelligence.informa.com/LL111092/MOL-NYK-and-K-Line-to-develop-trade-data-sharing-platform-using-blockchain
http://www.mol.co.jp/en/pr/2017/17059.html
https://lloydslist.maritimeintelligence.informa.com/LL110930/PIL-and-PSA-jump-on-the-blockchain-bandwagon-with-IBM
http://www.fathom-news.com/fleet-transformation-blockchain-can-really-2/
http://www.fathom-news.com/fleet-transformation-blockchain-can-really-2/
http://www.hellenicshippingnews.com/first-operational-use-of-public-blockchain-technology-in-the-global-shipping-industry-announced/
http://www.hellenicshippingnews.com/first-operational-use-of-public-blockchain-technology-in-the-global-shipping-industry-announced/
http://www.fathom-news.com/fleet-transformation-blockchain-can-really-2/
https://ec.europa.eu/clima/policies/transport/shipping_en
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regulation. MTI claims that, with the help of the digital ledger, their solution will enable all participants to 

interact on a common system regardless of their current legacy systems. Consequently, this creates “a 

streamlined, visible and verified data flow between all parties required to report and send this 

data”  (Baker, 2017). In addition, BLOC is currently investigating the plausibility of putting MRV data on 

a blockchain to be shared with the regulatory authorities (Fürstenberg, 2017). 

Initiatives from ports and government authorities 

Blockchain technology has also caught the interest of government bodies as well. Indeed, the Danish 

Maritime Authority is currently attempting to digitize its entire ship registration process and has recently 

launched a project looking at utilising blockchain to “help bring an open, secure and more efficient 

approach to the date recorded in the registers of shipping” (Chambers, 2017).  

In addition, various port authorities in North Europe have already begun work on developing their own 

blockchain-management platforms (Alper, 2017). These initiatives involve the port of Rotterdam and the 

port of Antwerp, considered respectively the largest and second largest European ports. The port of 

Antwerp, together with the logistics technology start-up firm T-mining, is working on removing physical 

paperwork and improving operational efficiency, similarly to the IBM-Maersk initiative (Zhe Tan, 2017). 

In addition, the Malaysia Institute of Supply Chain Innovation (MISI), together with Shanghai Jiaotong 

University, formed a joint research project developing a blockchain solution to improve the Less-than-

container-load (LCL) market in China, an area faced by fragmentation, low level of information sharing, 

and frequent delays. MISI proposes three advantages blockchain may bring to the LCL market: build 

trust among the participants by improving the flow of information; remove intermediaries, consequently 

reducing both cost and time; and speed up transactions as all required information and trade documents 

will be available for all participants (Tan, 2017). 

Cryptocurrency initiatives 

Hence, most initiatives in the shipping industry have centred around information-sharing, enabling 

digitization of processes, and facilitating compliance to regulations, ultimately avoiding the 

cryptocurrency realm. However, Hong Kong based startup 300Cubits is aiming to remove the lack of 

contractual discipline between shippers and carriers with the launch of a cryptocurrency for the shipping 

industry called TEU. The cryptocurrency will serve as a deposit during the booking process for container 

shipping, where the deposit is lost for the shipper if it does not show up with the cargo to ship and 

similarly, lost to the container line if it fails to load the cargo according to what was previously booked 

and confirmed (Baker, 2017). 

Having provided the necessary background knowledge, the theoretical foundations serving as a basis 

for the investigation of this thesis will now be presented.  

  

https://lloydslist.maritimeintelligence.informa.com/LL111139/MTI-trials-blockchain-for-VGM-processing
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http://splash247.com/denmark-trials-blockchain-register-ships/
https://cryptoinsider.21mil.com/marine-matters-blockchain-technology-stirring-waters-shipping-trade/
https://lloydslist.maritimeintelligence.informa.com/LL108882/Antwerp-to-use-blockchain-technology-in-container-handling-operations
https://ctl.mit.edu/pub/newsletter/supply-chain-frontiers-64-blockchain-model-lcl-operations-china
https://lloydslist.maritimeintelligence.informa.com/LL110675/A-token-solution-to-noshows
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This chapter sets the foundations for answering the two research questions of this study. More 

specifically, Section 3.1 provides a brief overview of the literature related to the diffusion of new 

technologies as well as a more detailed description of the TASC model used for the assessment of 

blockchain adoption. Moreover, Section 3.2 introduces the three main scenario planning schools and 

the common tools used in scenario development. Finally, the section presents the scenario planning 

tools of the Schwenker and Wulf (2013) methodology applied within this thesis. 

3.1 Diffusion of new technologies 

Diffusion literature contains numerous theories and models related to the diffusion of innovations and 

users’ acceptance and rejection of new technologies. The  most relevant ones for this thesis have been 

addressed in this section.  

3.1.1 Diffusion of Innovations Theory 

One of the most widely used theoretical frameworks in the area of technology diffusion and adoption is 

the Diffusion of Innovations (DoI) first popularized by Rogers in 1962 (Dooley, 1999; Stuart, 2000; Sahin, 

2006). Rogers (2010) defines the concept of diffusion as “the process by which an innovation is 

communicated through certain channels over time among the members of a social system” (Rogers, 

2010, p. 35). Moreover, Rogers (2003) defines the concept of innovation as “an idea, practice, or object 

perceived as new by an individual or other unit of adoption” (Rogers, 2003, p.12).  

According to Sahin (2006), it is important to note that even if it might seem that Rogers refers to 

innovations in general, “much diffusion research involves technological innovations so Rogers (2003) 

usually used the word “technology” and “innovation” as synonyms” (Sahin, 2006, p.1).  

Ultimately, Rogers (2003) explains the innovation diffusion process as “the process through which an 

individual or other decision making unit passes from knowledge of an innovation, to forming an attitude 

towards the innovation, to a decision to adopt or reject, to implementation of the new idea, and to 

confirmation of this decision” (Rogers, 2003, p.163). These five stages are briefly explained in Table 1. 
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Order Phase Explanation 

1 Knowledge when an individual (or other decision-making unit) is exposed to an innovation’s existence and gains an 

understanding of how it functions. 

2 Persuasion when an individual (or other decision-making unit) forms a favorable or an unfavorable attitude towards 

the innovation. 

3 Decision when an individual (or other decision-making unit) engages in activities that lead to a choice to adopt or 

reject the innovation. 

4 Implementation when an individual (or other decision-making unit) puts a new idea into use. 

5 Confirmation when an individual seeks reinforcement of an innovation-decision already made, but he or she may 

reverse this previous decision if exposed to conflicting messages about the innovation. 

Table 1: The Innovation Diffusion Process 

Source: Rogers (2003) 

The stage of most interest for the scope of this thesis is the Decision phase. In this phase an individual, 

group, or organization decides to either adopt or reject an innovation. While adoption involves “a 

decision to make full use of an innovation as the best course of action available”, rejection is simply “a 

decision not to adopt an innovation” (Rogers, 2003, p. 177). Rogers (2003) also specifies that rejection 

may occur even after a prior decision to adopt and proceeds to divide it into two categories. The first is 

“active rejection” which consists in first adopting the innovation but, at a later time, deciding not to adopt 

it. The second is “passive rejection”, also known as “nonadoption”, which consists of never even 

considering to use the innovation.  

Other than making this further division Rogers (2003) does not delve into more detail regarding the 

implications of this phase. Hence, the phases of the innovation diffusion process may be considered 

only as a broad and established overview “of how individuals, groups or organizations adopt and diffuse 

technologies” (Miranda et al., 2016, p. 48). However, other models have been developed specifically 

regarding the adoption of technological innovations. In order to address them, the categorization 

provided by Asare, Brashear-Alejandro, & Kang (2016) will be used. More specifically, they indicate that 

technology adoption models may be divided into two main groups: Individual Technology Adoption 

models and Inter-firm Technology Adoption models. 

Individual technology adoption models 

According to Asare, Brashear-Alejandro, & Kang (2016) the majority of academic literature on 

technology adoption focuses on technology adoption by individuals rather than organizations. 

Furthermore, the most commonly used to explain technology adoption by individuals are the Technology 

Adoption Model (TAM) and Attributes of Innovation Model (AIM). 
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According to the Technology Adoption Model, if individuals perceive an IT system to be useful and easy 

to use it is more likely they will have a positive attitude towards it. The more positive the attitude the 

more likely the behavioral intention to use it. In other words, “the higher the intention to use the system, 

the more likely they are to actually use it” (Asare et al, 2016, p. 2). This is a fundamental concept within 

our thesis since the likelihood of blockchain adoption will be addressed in terms of the currently present 

intention of using blockchain. This will further addressed further down this section when describing the 

TASC model. However, it is important to note that the TAM is a classic model which is primarily used to 

explain individual user adoption of simple technologies in environments in which technology adoption is 

voluntary. On the other hand, to analyze intra- and inter-firm environments where usually complex 

technologies are present and technology adoption may be mandatory rather than voluntary, the TAM is 

not recommended (Asare et al., 2016). 

After analyzing decades of diffusion research, Rogers (1983) developed the Attributes of Innovation 

Model determining the following attributes affecting the adoption of a technological innovation: relative 

advantage, compatibility, complexity, trialability and observability (Moore et al., 1991; Tornatzky et al., 

1982; Asare et. al, 2016). However, the major criticism regarding the attributes of innovation model is 

that it focuses too much on adoption at an individual level rather than also addressing organisational 

adoption (Asare et. al, 2016).   

3.1.2 Inter-firm technology adoption models 

In organisational or inter-firm environments, decision-making is more complex compared to individual 

adoption environments. This higher complexity may be attributed to the larger number of variables found 

in the inter-firm setting (Asare et. al, 2016). The different environment represents a major drawback for 

individual models, such as TAM and AIM, since they are unable to account for all relevant variables 

when attempting to explain technology adoption. Therefore, researchers attempted to create new 

models explaining the more complex organizational environment while sometimes borrowing concepts 

from individual adoption models (Asare et. al, 2016). However, comprehensive frameworks including 

the major constructs influencing a firm’s decision to adopt inter-firm technology are almost nonexistent 

(Asare et. al, 2016). The only study to date that provides such a framework is the one conducted by 

Asare, Brashear-Alejandro, & Kang (2016) which is referred to as the Technology Adoption in Supply 

Chains (TASC) model. This model will be used for answering the first research question of this thesis. 

Technology Adoption in Supply Chains (TASC) Model 

Asare, Brashear-Alejandro, & Kang (2016) developed a comprehensive model of inter-firm adoption by 

building upon the existing adoption literature. Indeed, while constructed on the same underlying principle 

of the TAM stating that “the higher the intention to use the system, the more likely they are to actually 

use it”, the TASC model addresses the higher complexity of an inter-firm environment by assessing a 

comprehensive set of key attributes which may affect the adoption of a new inter-firm technology (Asare 
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et al., 2016, p. 2). The model identifies four key factor groups of inter-firm adoption, namely: 

characteristics of technology, organizational factors, external factors, and inter-firm relationships. 

 

Figure 9 - Technology Adoption in Supply Chains (TASC) model 

Source: Asare, Brashear-Alejandro & Kang (2016), p. 4 

This model is considered to fit the investigation of this thesis since it is tailored for assessing inter-firm 

technology adoption. Indeed, all the current potential applications of blockchain in the maritime 

landscape involve the adoption of the technology at a firm level, rather than at an individual level. Hence, 

each factor group which will be used to analyse blockchain adoption will now be described in more 

detail. 
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Characteristics of technology 

This model borrows from innovation literature the previously mentioned five attributes identified by 

Rogers (1983) as well as adding a sixth attribute “cost”. These attributes are then tailored to the inter-

firm context.  

Relative advantage 

Asare, Brashear-Alejandro, & Kang (2016) define relative advantage as the “the degree to which an 

innovation is perceived as being better than the idea that it replaces”. They also explain that in literature 

this construct has also been used synonymously with perceived usefulness from the TAM. Furthermore, 

supported by the work of Zablah, Johnson, & Bellenger (2005) they state that firms are more likely to 

adopt a technology if they believe it to be better than the existing technology or methods used. 

Therefore, the first point of the TASC framework is presented:  

P1. The perceived relative advantage of the technology being adopted is positively associated with 

the intention to adopt B2B technologies. 

Complexity 

The second element adopted regarding the characteristics of the technology is complexity. While 

adoption literature identifies three different dimensions of complexity, Asare, Brashear-Alejandro, & 

Kang (2016), decide to encompass all three dimensions by defining it as “the degree to which an 

innovation is difficult to implement, use and understand”. Very complex technologies are seen as a 

barrier to technology adoption because they result difficult to implement and lead to costly disruptions, 

ultimately, discouraging decision-makers to adopt them (Lin and Ho, 2009; Sia et al., 2004). This leads 

them to the creation of a second point: 

P2. The complexity of the technology being adopted is negatively associated with the intention to 

adopt B2B technologies. 

Compatibility 

When referring to compatibility of inter-firm technologies two main issues may be identified. Indeed, in 

the organizational context not only do technologies have to be compatible with the organization’s internal 

culture, business processes, and management practices, known as “organizational compatibility”, but 

they also have to be compatible with the existing technology systems they will interface with, known as 

“systems compatibility” (Lin and Ho, 2009; O’Callaghan et al., 1992). Furthermore, supported by the 

researches of Premkumar & Ramamurthy (1995) and Sia et al. (2004) which found a positive correlation 

between compatibility and technology adoption the TASC authors present two more constructs: 

P3. Organizational compatibility is positively associated with an organization’s intention to adopt 

B2B technologies.  
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P4. Systems compatibility is positively associated with an organization’s intention to adopt B2B 

technologies. 

Trialability 

Furthermore, another construct of the characteristics of technology determinant is trialability which 

according to the authors refers to the “the degree to which an innovation can be experienced on a limited 

basis before adoption” (Asare et al., 2016). Trials of innovations help organizations understand how to 

use the innovation, therefore, making the technology easier to understand and less complex to adopt 

(Al-Gahatani, 2003). According to this reasoning it is proposed that: 

P5. Trialability of the technology being adopted is positively associated with an organization’s 

intention to adopt B2B technologies. 

Observability 

This construct has been defined differently by different authors. On one hand, some authors emphasize 

the demonstrability of the result of the innovation, while others define it as the visibility of the innovation 

itself. Asare et al. (2016) argue the visibility of the innovation is less important in the inter-firm context, 

in contrast to individual adoption, as firms are mainly concerned with the benefits associated with the 

innovation, in particular, if the result can be linked to economic indicators. In the case the new innovation 

can be tied directly to economic indicators such as increased sales or return on investment, it is more 

likely to be adopted by firms. Therefore, in line with Asare et al. (2016), observability is usually positively 

related to adoption, the authors propose that:  

P6. The observability of the result of the technology being adopted is positively associated with an 

organization’s intention to adopt B2B technologies.  

Cost of innovation 

One of the most important factors affecting a firm’s decision to adopt B2B technologies is related to the 

cost of the innovation. Cost is broken down into direct and indirect cost. While direct cost refers to the 

cost associated with acquiring the technology, indirect costs are associated to the costs incurred by 

using, implementing, and maintaining the technology. Asare et al. (2016) points out that despite cost 

being an important determinant for adoption it is rarely considered, and when it appears, it is discussed 

under relative advantages. Furthermore, in line with Tornatzky and Klein (1982) as cited by the Asare 

et al. (2016), cost is suggested to be considered as a separate construct. Thus, as cost is negatively 

associated with adoption, it is proposed that:  

P7. The cost of a product is negatively associated with an organization’s intention to adopt B2B 

technologies.  
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Organizational characteristics 

Organisational characteristics are also considered as important determinants in the TASC model, and 

the following are some of the organizational characteristics identified as important antecedents of 

technology adoption.   

Management support 

This factor refers to the extent to which senior executives of an organization support an innovation, 

however, it does not simply refer to mere approval from top management, but requires active and 

enthusiastic support that can be transmitted through the whole organization (Asare et al., 2016). In the 

inter-firm context, support from management is considered even more important as these kind of 

technologies are expensive, complicated and require long-term vision and interaction between trading 

partners. From the literature (Grover, 1993; Premkumar and Ramamurthy, 1995; Asare et al. 2016), 

management support has been empirically tested to have a strong positive relationship with inter-firm 

technology adoption. Therefore:  

P8. Management support of a new technology is positively associated with an organization’s 

intention to adopt B2B technologies.  

Centralization 

Centralization refers to the extent to which decision-making authority is limited within an organization 

(Jaworski and Kohli, 1993; Kirca et al., 2005). Within organizations lower-level managers are more likely 

to possess greater knowledge of the organization’s technology, operational-level problems and business 

processes than higher-level executives (Amami and Brimberg, 2004). For this reason, by assigning 

more power to lower-level managers will make the organization more open to innovative technologies. 

On the other hand, in more centralized organizations where higher-level managers have more power, 

the adoption of new technologies will less likely be encouraged (Kamaruddin and Udin, 2009; Rogers, 

2003). Based on this reasoning, Asare, Brashear-Alejandro, & Kang (2016) propose the following: 

P9. The level of centralization of an organization is negatively associated with an organization’s 

intention to adopt B2B technologies. 

Organizational size 

The size of an organization is also considered a determinant for inter-firm innovation adoption. Large 

organizations usually have more resources they can use to adopt technologies, however, they are less 

flexible and unable to adapt quickly (Damanpour, 1996). Despite this inflexibility, the majority of adoption 

literature considers large organizations to be more innovative than smaller ones (Damanpour, 1996; 

Patterson et al., 2003; Rogers, 2003). Hence, due to this prevalent positive relationship between 

organizational size and adoption the authors of the TASC model propose that:  
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P10. Organizational size is positively associated with an organization’s intention to adopt B2B 

technologies. 

IT readiness 

This construct concerns with the level of sophistication of IT management (Iacovou et al., 1995). 

Companies with a sophisticated IT environment are able to adopt technologies more easily than those 

with less sophisticated IT environments, this is due to the fact that a higher sophistication allows for 

firms to have the necessary in-house expertise and resources to adopt and implement new technologies 

(Iacovou et al., 1995; Mouzakitis and Askounis, 2010; Qu and Wang, 2011; Zhang and Dhaliwal, 2009). 

Based on this reasoning the following point is presented: 

P11. IT readiness is positively associated with an organization’s intention to adopt B2B technologies. 

External environment 

The external environment involves determinants found outside the organization which may influence its 

technology adoption (Grover and Goslar, 1993). The TASC framework identifies competitive pressure, 

environmental uncertainty and industry support as major external influences. 

Competitive pressure 

Usually companies feel under pressure if their competitors their competitors or trading partners have 

adopted or have the capability to adopt a new technology. Indeed, in a highly competitive market, 

companies are motivated to adopt new technologies to maintain their customers and strategic flexibility 

(Huang et al., 2008). Moreover, if trading partners request an organization to adopt a new technology, 

it will try to do so as fast as possible for fear that it could lose its business to those competitors which 

have already adopted the innovation (Kamaruddin and Udin, 2009). Based on these arguments TASC 

proposes that: 

P12. Competitive pressure is positively associated with an organization’s intention to adopt B2B 

technologies. 

Environmental uncertainty 

An uncertain environment usually makes companies feel vulnerable and more willing to adopt new 

technologies which are deemed helpful in improving performance (Grover and Goslar, 1993). 

Furthermore, when in uncertain environments, organizations tend to adopt IT innovations which enable 

them to collaborate more effectively with their trading partners as well as collect more information for 

decision-making (Patterson et al., 2003; Cegielski et al., 2012). These concepts, hence, lead to the 

following proposition:  

P13. Environmental uncertainty is positively associated with an organization’s intention to adopt B2B 

technologies. 



38 
 

Industry support 

Industry support may be defined as “support from industry associations, availability of industry-wide 

standards and other industry-wide initiatives aimed at managing and promoting the new technology” 

(Asare et al., 2016). When industry associations support the adoption of a technology they may help in 

the creation of standards, provide technology infrastructure, organize workshops, and use various 

communication resources such as industry meetings, publications, conferences, and trade shows to 

educate industry members on the value of a new technology all of which encourages its adoption (Lin 

and Ho, 2009; Chan and Chong, 2012). Hence, the following proposition is made: 

P14. Industry support is positively associated with an organization’s intention to adopt B2B 

technologies. 

Inter-firm relationships 

Even if not much literature is available regarding inter-organizational relationships as determinants of 

technology adoption they are crucial nonetheless. This is because technology adoption within a supply 

chain is usually initiated by a lead company which has to persuade the others to do the same 

(Grossman, 2004; O’Callaghan et al., 1992). The TASC model identifies power, trust, and justice as key 

relationships influencing the adoption of inter-firm technologies.  

Power 

Power may be described as “the ability of a firm to exert influence on another firm” (Asare et al., 2016). 

Power is usually related both to the dependence of the parties involved as well as the way it is exercised 

(Hart and Saunders, 1997). Indeed, power may be exercised through a persuasive approach to convince 

the adopters by presenting the benefits of the new technology, alternatively, a more coercive approach 

may be used by using threats and punishments. While in the long-run coercive power may damage the 

relationship with partners, in the short-term, coercive power like persuasive power is able to successfully 

influence organizations to adopt an innovation (Zhang and Dhaliwal, 2009). Therefore, the following 

proposition is presented: 

P15. The amount of power of the initiating trading partner is positively associated with an 

organization’s intention to adopt B2B technologies. 

Trust 

Trust has been described as existing when one party has confidence in another party’s integrity and 

reliability (Morgan and Hunt, 1994). Furthermore, trust has also commonly been referred to as the extent 

to which a firm believes that its exchange partner is credible and/or benevolent (Geyskens et al., 1999). 

These definitions emphasize two dimensions of trust: credibility and benevolence. 

Credibility may be competence-based or honesty-based. Competence-based credibility may be 

attributed to the trustor’s confidence in the trustee’s ability, knowledge and skill related to a specific task 
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(Cook and Wall, 1980; Mayer et al., 1995). On the other hand, honesty-based credibility is the belief that 

one’s exchange partner is reliable, stands by his word, and is sincere (Anderson and Narus, 1990; 

Dwyer et al., 1987). 

Benevolence is the second dimension of trust and is commonly described as the belief that the exchange 

partner is motivated to seek joint gains by being genuinely interested in the other party’s interests or 

welfare (Asare et al., 2016). In other words, benevolent partners subordinate short-run self-gain for long-

run group gain (Anderson et al., 1987). 

Overall, the presence of trust is important for the adoption of inter-firm technologies since they involve 

sharing and access to confidential information between firms, leading to increased vulnerability and 

interdependence (Grossman, 2004; Hart and Saunders, 1997). Hence, without trust organizations will 

be reluctant to adopt new technologies leading the TASC framework to propose that:  

P16. The level of credibility-based trust is positively associated with the intention to adopt B2B 

technologies. 

P17. The level of competence-based trust is positively associated with the intention to adopt B2B 

technologies. 

P18. The level of benevolence-based trust is positively associated with the intention to adopt B2B 

technologies. 

Justice 

Perception of justice is important for maintaining good quality channel relationships (Gilliland and 

Manning, 2002). The adoption process for a new inter-firm technology is often initiated by a large firm 

encouraging its smaller trading partners to adopt the new technology as well even if it may be of limited 

value to them (Iacovou et al., 1995). When this occurs, the trading partners may consider it unfair and 

resist adoption (Suzuki and Williams, 1998). 

Literature identified three distinct dimensions of justice: distributive, procedural and interactional 

(Colquitt, 2001; Sindhav, 2001). 

Distributive justice refers to the perceived justice of the resources received in social exchanges 

(Brashear et al., 2004). Three main categories of distributive justice may be identified, namely: equity, 

equality , and need. “Equity” is based on the principle that the outcomes of what members in a group 

receive in an exchange should be proportional to their contributions (Adam, 1965). “Equality”, on the 

other hand, implies that recipients should receive the same amount of output regardless of their 

contributions (Beugre, 1998; Deutsch, 1975). Finally, using the “need” principle means that the need or 

welfare of each recipient determines the distribution of the outcomes  (Beugre, 1998; Deutsch, 1975).  

Agents may use the perceived justice as an indicator of whether the request is legitimate or, in the case 

of distributive justice, as an indicator of whether the past behavior of the partner will provide some 

indication of future allocations. Therefore, based on the previous concepts the following propositions 

are presented: 
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P19. Firms who perceive the allocation of benefits from adopting inter-firm technology will be 

distributed equitably among the partners, are more likely to adopt the technology. 

P20. Firms who perceive the allocation of benefits from adopting inter-firm technology will be equal 

among the partners, are more likely to adopt the technology. 

P21. P16c. Firms who perceive that the allocation of benefits from adopting inter-firm technology will 

fulfill their needs, are more likely to adopt the technology. 

Procedural justice occurs when partners are interested in the issues regarding the process of reaching 

a decision (Lind and Tyler, 1988). For instance, Thibaut & Walker (1975) observed that disputants in 

legal procedures viewed the outcome as fair if they believed that the procedures that had produced 

them were fair. Applying procedural justice the following point has been made: 

P22. P17. Firms who consider requests to adopt inter-firm technology to be equitable are more likely 

to adopt the technology than those who think it is not. 

Interactional justice involves agents or participants to exchanges to be concerned about the 

interpersonal treatment received during the interaction (Bies and Moag, 1986). The interactional justice 

has two main components: interpersonal justice and informational justice (Colquitt et al., 2001). 

Interpersonal justice reflects the degree to which agents are treated with politeness, dignity, and respect 

by their counterpart when executing procedures or determining outcomes  (Greenberg and Bies, 1992). 

Informational justice, on the other hand, is concerned with the explanations provided to people 

explaining why certain procedures were used in a certain way or why outcomes were distributed in a 

certain fashion (Greenberg and Bies, 1992). This leads to the final two propositions which are: 

P23. P18a. Firms who perceive higher levels of interpersonal justice in the requests to adopt inter-

firm technology are more likely to adopt the technology. 

P24. P18b. Firms who perceived higher levels of informational justice in the requests to adopt inter-

firm technology will be more likely to adopt the technology. 

After having addressed the diffusion and technology adoption literature and identified the TASC model 

as the framework guiding the investigation of the adoption of an inter-firm technology such as 

blockchain, the focus of the chapter will now move towards scenario planning in order to lay the 

foundations for answering the second research question of this thesis.  
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3.2 Scenario planning 

According to de Ruijter (2016), “scenarios are tools for structuring information and making it meaningful, 

so that people in the organization can make increasingly well-considered decisions” and they are able 

to “provide better insights into future risks and opportunities” (de Ruijter, 2016, p. 56). Hence, in order 

to answer the second research question regarding the potential business opportunities and risks related 

to launching and developing a future blockchain-based service in the shipping industry, the scenario 

planning method and its inherent characteristic in aiding future decision-making, was deemed as 

appropriate for the task. 

The first person to introduce scenarios to the planning context was Herman Kahn in the 1950s at the 

RAND corporation. The RAND corporation was an American nonprofit global policy think tank which is 

believed to have been the first organization to apply scenario planning for the US military. Throughout 

the 1980s an extensive literature has been developed on scenario planning as well as several 

application techniques which address uncertainty in a rapidly changing environment arising from 

alternative futures (Becker, 1983).  

3.2.1 Classification of methods 

Due to the fact that scenario planning is mainly a practitioner driven approach, there is no single widely 

accepted methodology. However, all of them present characteristics which are fairly similar, therefore, 

it can be said that scenario planning techniques generally emphasize the importance of defining issues 

and identifying key drivers, stakeholders, trends, and constraints as well as ranking these elements by 

level of importance and uncertainty (Amer et al., 2012). 

Given this general methodological outline followed by practitioners, scenario planning literature may 

nonetheless be divided into three schools of thought for the development of scenarios.  

Intuitive logics 

The intuitive logics approach assumes that business decisions are based on a complex set of 

relationships among political, economic, social, technological, legal, and environmental factors (Huss & 

Honton, 1987). These scenarios involve hypothetical sequences of events constructed for the purpose 

of focusing attention on causal processes and decisions which will have to be taken (Burt, 2007). 

Furthermore, this approach does not use mathematical algorithms, rather, this technique relies on 

macro-environmental forces which may be precise such as demographics or imprecise and qualitative 

such as customer’s attitudes, politics, financial condition and the like. Ultimately, the intuitive logic 

technique is able to develop flexible and internally consistent scenarios (Huss & Honton, 1987). 
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Probabilistic modified trends 

This technique involves the use of two different matrix based methodologies, known as trend impact 

analysis (TIA) and cross impact analysis (CIA) (Bradfield et al., 2005; Bishop et al., 2007). The principle 

behind TIA is the combination of traditional forecasting methods relying solely on historical data and 

time series with qualitative factors (Huss & Honton, 1987). On the other hand, CIA uses a range of 

causal and correlation impact variants in order not to forecast an event in isolation but rather taking into 

account the occurrence of other key impacting events. Therefore, cross impact analysis captures the 

interrelationship between key influencing factors (Gordon, 1994). A number of different proprietary 

methodologies have been developed to conduct CIA such as Interactive Future Simulations (IFS), 

Interactive Cross Impact Simulation (INTERAX), and French acronym for Cross Impact Systems and 

Matrices (SMIC) (Huss & Honton, 1987; Bradfield et al., 2005; Gordon, 1994). 

La prospective 

The school of thought known as “la prospective”, which is French for “the prospective”, is based on the 

principle that the future is not predetermined but rather can be created and modeled (Gordon, 1994; de 

Jouvenel, 1986; Martin, 2010). Furthermore, de Jouvenel (1986) states that the primary purpose of this 

technique is to better understand the current environment, identifying its hidden potentialities and 

dangers (de Jouvenel, 1986). This approach gives greater flexibility and general meaning to scenarios 

compared to the previous approaches (J. Durand, 1972; van Vught, 1987).  

Ultimately, when comparing the three schools of thought, the intuitive logics technique may be 

considered qualitative, the probabilistic modified trend technique is quantitative, and la prospective uses 

a combination of both qualitative and quantitative tools.  

3.2.2 Tools for scenario development 

Within scenario planning literature very few researchers propose the creation of two scenarios, rather, 

the consensus is mostly for creating from three to five scenarios. Indeed, the development of less than 

three scenarios is deemed inappropriate since the majority of the available alternatives cannot be 

presented, on the other hand, constructing more than five scenarios is expected to become too complex 

and expensive in terms of resource use. Furthermore practitioners have developed a wide variety of 

tools in order to construct scenarios, some of which lead to the development of a set number of 

scenarios (Amer et al., 2012).  
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Common tools  

While the selection of tools for scenario planning is vast there are some that are commonly used by 

multiple practitioners. Four main commonly used tools and methods may be identified, namely: the four 

quadrants matrix, the wilson matrix, the morphological analysis, and the cross impact analysis (Amer et 

al., 2012). 

In the four quadrants matrix, the analysis of all elements in the environment reveals that two criteria may 

be used to determine future environmental developments (Pillkahn, 2008). This approach helps target 

two key uncertainties which are used as dimensions to create four quadrants in a grid. Ultimately, a 

scenario is developed in each quadrant (Galtung et al., 1998; Amer et al., 2012). 

The Wilson matrix may be used to determine and rank scenario drivers based on the influence or impact 

and uncertainty or development probability. Moreover, each driver or factor analyzed is plotted in the 

matrix with impact and uncertainty dimensions on each axis (Pillkahn, 2008). Each driver is then 

prioritized, meaning that those with high impact and uncertainty will lie in the upper right corner of the 

matrix, while those with low impact and uncertainty will be in the lower left (Amer et al., 2012). 

A morphological analysis is used for exploring the possible solutions to a multi-dimensional and non-

quantifiable problem. This method aims at improving scenario selection and refinement by eliminating 

incompatible combinations of factors, while creating plausible ones (Jenkins, 1997). 

The cross impact analysis is used to identify the important chains of possible occurrences and the 

degree to which the occurrence of each possible event changes the likelihood of the others. In other 

words, it tries to determine the probability of an event given that the other events have or have not 

occurred. In order to do so, a cross impact analysis matrix is created in which the impact and effect of 

each factor on the remaining ones is determined (Gordon et al., 1968; Gordon, 1994). 

Schwenker and Wulf (2013) tools  

The specific scenario planning approach adopted in this thesis is the one presented by Schwenker & 

Wulf (2013). This methodology may be classified in the intuitive logics school of thought. Indeed, while 

exclusively using qualitative tools to build scenarios, it also uses the PESTLE framework to  identify the 

key driving forces of the scenarios it develops, which, as previously mentioned, is a characteristic of 

said school. Hence, while some tools of this approach may resemble the common tools previously 

described, they are designed to optimally fit the methodology.  

The Schwenker & Wulf (2013) tools which will be used in this thesis are: the framing checklist, the 

PESTLE analysis, the impact/uncertainty grid, and the scenario matrix. However, since the tools in this 

list are functional to explaining the methodology of the approach itself they will be described in more 

detail in Chapter 4. Furthermore, since the PESTLE analysis is an established method and not functional 

in explaining the steps of the methodology, the literature related to it may be found in Appendix 1.  
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According to Saunders, Lewis & Thornhill (2016), defining the appropriate methodology and method is 

an essential part of academic research (Saunders et al., 2016). In order to explain how the research 

within this thesis will be conducted, Section 4.1 will begin by presenting our research design. 

Subsequently, Section 4.2 will explain what steps for evaluating blockchain technology adoption with 

the use of the TASC model. Finally, Section 4.3 will explain the stages of the scenario planning process 

with which future business opportunities and threats have been identified. 

4.1 Research design 

Sanders et. al (p. 163, 2016), explains the research design as the “general plan for how a researcher 

will be able to answer his or her research question”, this is important since it demonstrates how we as 

researchers have reflected and thought through the elements constituting our research design (Sanders 

et. al, 2016, p. 163). Therefore, the motive of this section is to present the research design aimed at 

answering our research questions. This includes specifying and explaining our approach to theory 

development, the nature of our research, and the process concerning the collection of data.  

In terms of our approach, we are not adopting a pure inductive approach as this would entail overlooking 

important contributions to the academic field. Indeed, we made use of well-established theories and 

frameworks, namely from the technology adoption and scenario planning literature, in order to give us 

a starting point for collecting data. Thus, we acknowledge the importance of familiarizing with the existing 

literature prior to the data collection and theory generation process. This would inherently lead us to a 

more deductive approach, however, since we do not intend to test theories but rather generate untested 

conclusions through known premises, we adopt an abductive approach. Furthermore, Saunders et al. 

(2016) point out that an abductive approach may be useful when there is a wealth of literature in one 

context, but far more limited in the context being researched. Indeed, there is a wealth of information on 

technology adoption in general, yet research addressing blockchain in the shipping industry specifically 

is lacking. 

The aim of this study is to explore the potential fit of blockchain technology as a solution to effectivize 

inter-firm processes in the maritime shipping industry, and concurrently map plausible future scenarios 

with potential implication for an ICT vendor when introducing a blockchain-based solution to this 

industry. The study focuses on determining the adoption potential of blockchain as a better solution to 

existing practices, based on the motives and belief of the respondents. Therefore, we will undertake a 

qualitative approach in order understand the diverse opinions of the studied technology and the 

characteristics of maritime shipping, and also to understand and map out the external environmental 

factors that may shape the future uncertainty of blockchain adoption. Moreover, due to the low maturity 

of blockchain technology, quantitative data is very limited in this field. 
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4.1.1 Exploratory research  

The nature of this research is exploratory. Saunders, Lewis, & Thornhill (2016) explains an exploratory 

study as “a valuable means to ask open questions to discover what is happening and gain insights about 

a topic of interest” and also notes that it is particularly useful when exploring a phenomenon which its 

precise nature is uncertain to the researcher (Saunders et al., 2016 p. 174).   

Indeed, the phenomenon we are exploring, namely the adoption potential of blockchain in the shipping 

industry, is uncertain to us given the low maturity of this technology and the recent interest from the 

shipping industry. Given this recent interest, available academic literature is lacking, thus, the adoption 

of an exploratory nature is well suited for this research. Furthermore, we aim to generate an 

understanding of this phenomenon by conducting semi-structured interviews with various experts from 

the industry and academic researchers. As noted by Saunders, Lewis, & Thornhill (2016), semi-

structured interviews “provide you with the opportunity to ‘probe’ answers, where you want your 

interviewees to explain, or build on, their responses”. Since our study is concerned with understanding 

how various actors perceive blockchain as a new solution to the shipping industry and also their view of 

external factors that may shape the future regarding the adoption, we view the use of semi-structure 

interviews to be well suited with our exploratory research design. 

4.1.2 Qualitative method 

As previously stated, we chose to conduct a qualitative research method. In short, qualitative methods 

focus on data in the form of words rather than numbers and the perspectives of those being studied as 

opposed to the researcher’s perspective (Saunder et. al, 2016). Furthermore, they seek a contextual 

understanding of the phenomena and do not aim for the generalisability of the findings to a larger 

population (Bryman & Bell, 2011). Ultimately, this is in line with our approach since we conduct 

interviews, interpret the various views of the respondents, and aim to generate understanding of the 

potential adoption of a specific technology in the maritime context.   

Sample selection  

As our research is qualitative and of an exploratory nature, we do not attempt to make results 

generalizable to a population. Thus, the purposive sampling technique has been applied when 

considering the interview subjects. Purposive sampling involves the subjective judgement of the 

researchers to select those respondents that will best enable the researcher to answer the research 

question and meet the objective (Saunders et al. 2016).  

The study context in this thesis revolves around a new technology, blockchain, and it’s introduction in 

the maritime shipping industry, thus the respondents were chosen based on their field of expertise. All 

the respondents have either a deep understanding of blockchain technology and average knowledge of 
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the shipping industry, a deep understanding of the shipping industry and average knowledge of 

blockchain technology, or a deep understanding in both areas. Moreover, this selection entailed that the 

respondents had either academic or work related backgrounds in both of those knowledge areas.  

Thus, sampling was based on respondents with relatively diverse characteristics which allowed a 

desired variation in the data collected. Ultimately, the heterogenous sampling principle influenced the 

researcher's choice of respondents (Saunders et al. 2016). 

Data collection  

Data collected for this thesis may be considered both primary and secondary data. 

Primary data  

Primary data was collected through a total of 15 interviews with individuals from 10 different 

organisations, as well as research and academic institutions, which were spread over 6 different 

countries in Europe. The interviews were performed from July to September 2017. Furthermore, if the 

interviewee was located in a different city than the one of the interviewers, the interviews were performed 

over skype or phone. The remaining interviews were performed face-to-face in various locations within 

Copenhagen. The duration of each interview varied depending on the length of the responses given by 

each interviewee, as a result the average interview time was approximately 1 hour and 30 minutes. 

Furthermore, all the interviews were recorded with the respondents’ permission and the most important 

parts were subsequently transcribed. Upon request of the interviewees, the identities of the respondents 

have been made anonymous and only the name of the company each one of them represents is shown. 

An overview of the interviewed companies may be found in Appendix 2. Finally, the interviews were 

semi-structured and were designed as follows.  

Semi-structured interviews 

Ratcliffe (2002) explains that the semi-structured interview “provides a halfway-house between the 

highly rigorous and inflexible fully structured interview and the open-ended and more subjective 

unstructured interview. There is a basic framework, a set of standard questions, and a given procedure, 

but great latitude is given to the interviewer in how different respondents are treated. Probes and 

prompts are commonplace, and the interviewer is free to modify the format and order of questions as 

appropriate” (Ratcliffe, 2002, p. 21).  

Hence, in accordance with this statement, a basic structure was created by dividing the interview into 

two parts. Part 1 included questions derived from the TASC model and with the aim of providing the 

findings for answering the first research question. Part 2, on the other hand, included questions 

specifically derived for the impact/uncertainty ranking of the PESTLE factors according to the scenario 

planning method and with the aim of providing the findings for answering the second research question. 
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The contents of each part will be further detailed in sections 4.2 and 4.3 where the respective 

methodologies for inter-firm technology adoption and scenario planning will be presented.  

Based on this two-part structure, two different categories of interviews were created, namely “industry-

centered” and “technology-centered” interviews. This approach has been adopted in order to improve 

the quality of the data collected in Part 1. Indeed, since the semi-structured interview allows a greater 

flexibility in “how different respondents are treated”, interviewees with a deeper technological knowledge 

and background answered questions on the TASC model determinants regarding the technological 

characteristics of blockchain. On the other hand, the interviewees with a deeper industry knowledge and 

background answered questions on the TASC model determinants regarding the shipping industry and 

its actors.  

Moreover, it is important to note that the questions in Part 2, regarding the collection of 

impact/uncertainty rankings, remained the same in both interviews types. The interview guidelines for 

each interview typology may be found in Appendix 3. 

Secondary data  

Within this thesis, research for secondary data was also conducted. Secondary data was collected 

through an online research based on a wide variety of sources, including: news articles, industry reports, 

white papers, company reports, and statistical databases.  

As part of the scenario planning method, secondary data played an important role since it formed the 

basis for identifying the PESTLE factors influencing blockchain adoption and which would later be 

ranked in the interviews. Moreover, when available, secondary data was also used to integrate the 

interviewee responses regarding the technology adoption determinants of the TASC model. 

4.2 Inter-firm Technology Adoption 

In order to assess the likelihood of adoption as required by our first research question, we decided to 

use the Technology Adoption in Supply Chain (TASC) framework developed by Asare, Brashear-

Alejandro, & Kang (2016). The framework is based on a comprehensive set of antecedents of successful 

technology adoption in the inter-firm context (Asare et al., 2016). Since the use of blockchain technology 

in the shipping industry is inter-firm, we deemed the TASC model as the appropriate theoretical 

framework to gather insights on its adoption. 
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4.2.1 Step 1: Question formulation 

The first step involved creating questions for each determinant of the TASC model which would be 

included in Part 1 of the semi-structured interview. Each question was aimed at seeking answers which 

would directly address each proposition of the model while at the same time avoiding leading questions 

to minimize the risk of causing biases within the answers (Saunders et. al, 2016). 

For example the proposition regarding “relative advantage” determinant was: “The perceived relative 

advantage of the technology being adopted is positively associated with the intention to adopt B2B 

technologies” (Asare et al., 2016, p. 5). 

Inspired by this proposition we constructed the following two questions:  

i. “How would you perceive blockchain technology in the shipping industry compared to other 

technologies?” 

ii. “What are the advantages and disadvantages compared to other technologies in the shipping 

industry?” 

When necessary, follow up questions were asked in order to fully understand the respondents’ thinking 

in cases where the answers were not sufficiently explained. In addition, we provided definitions of the 

different factors prior to each question to avoid misinterpretations. This proved to be very important as 

certain terms were particularly specific and their meaning not inherently obvious. 

4.2.2 Step 2: Division of the respondents 

As previously mentioned in section 4.2.2, the respondents were divided into two groups: industry-

centered and technology-centered. Each group had to answer questions differing questions in Part 1 

regarding either the determinants addressing the characteristics of blockchain technology or the 

determinants referring to the industry and its actors. More specifically, the technology-centered interview 

included questions regarding the group of determinants known as  “characteristics of technology”. On 

the other hand, the industry-centered interview included questions regarding the groups of determinants 

known as “organizational characteristics”, “external environment”, and “inter-firm relationships”.  

Hence, depending on the depth of knowledge of each interviewee regarding either the technology or 

the industry, he or she was assigned to either the industry-centered or the technology-centered interview 

typology. In order to have a balanced number of insights for each interview typology, 14 out of the 15 

interviewees responded to Part 1. The 15th interviewee, namely the DINALOG representative, only 

answered Part 2 of the interview in order to provide the impact/uncertainty rankings for each PESTLE 

factor since it was still considered a valuable contribution for the creation of the scenarios. Hence, 7 

interviewees were assigned to the technology-centered interview, while the remaining 7 were assigned 

to the industry-centered interview. 
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4.2.3 Step 3: Thematic coding 

Given that the interview guideline was inspired from the TASC framework we deemed it appropriate to 

apply a theory driven thematic analysis in order to interpret the data. Indeed, the themes that we wished 

to explore and the different TASC model determinants, are linked to existing theories, thus entailing a 

more deductive approach (Saunders et al. 2016). 

First, the interviews were transcribed in order to familiarize ourselves with the data. Subsequently, a 

spreadsheet was created with the various themes in each row and the most insightful quotes from the 

respondents related to each theme. For instance, the first row contained “relative advantage”, followed 

by “complexity” and so on. This allowed for a comparison between each indicative quote for relationships 

and patterns in the data set.  

Recurring topics and statements, as well as conflicting opinions were given particular attention in the 

findings. In addition, for specific themes where the primary data did not provide us with enough insights, 

secondary data was supplemented. 

4.2.4 Step 4: Assessing the likelihood of technology adoption 

The insights from our data gave us a general idea whether blockchain would be more likely to be 

adopted in the shipping industry in accordance with the TASC framework’s proposed adoption 

propositions for each respective theme.  

For example, comparing each indicative quote under the theme “competitive pressure” allowed us to 

evaluate whether the nature of the competitive environment in the shipping industry would favor the 

adoption of an inter-firm technology based on the framework’s respective proposition: “Competitive 

pressure is positively associated with an organization’s intention to adopt B2B technologies” (Asare et 

al. 2016, p. 7). 
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4.3 Scenario planning 

As previously mentioned, the chosen scenario planning methodology is the one applied by Schwenker 

& Wulf (2013). Within this thesis the steps for the application of this tool strictly adhere to said 

methodology except for Step 2 which has been modified to improve the quality of the collected data. 

Each step will now be explained in more detail. 

4.3.1 Step 1: Definition of Scope 

Before plausible scenarios can be derived, analysis must be placed within a frame of reference which 

specifies the scope of the scenario development process. To do so, five aspects of scenario planning 

must be defined, namely: the goal of the scenario project, the strategic level of analysis, the participants 

in charge of scenario development, the stakeholders providing feedback for scenario development, and 

the time horizon of future scenarios (Schwenker et al., 2013). 

Goal of the scenario project 

The first stage in scenario development is to define the goal that needs to be achieved through this 

activity. More specifically, this stage presents the reasoning behind what the whole scenario 

development process is trying to solve and concludes with a precise statement describing the overall 

aim of this process (Schwenker et al., 2013). 

In light of the second research question, the purpose of this thesis is to identify the future opportunities 

for IT service providers arising from the adoption of blockchain technology in the shipping industry. 

Furthermore, it is also important to note that the scenarios serve to determine what future situations an 

IT service provider might find itself if launching a blockchain-based service within the shipping industry. 

Therefore, scenario development is only an intermediate step towards answering the second research 

question since scenarios lay the ground for the identification of future opportunities. Ultimately, the 

storyline of said future situations or scenarios will reveal the underlying opportunities within each one. 

Following this reasoning, it is now possible to state that the goal of this scenario development process 

is to: 

Create scenarios of the shipping industry in which an IT service provider might find itself launching a 

blockchain-based service between now and the next 5 years. 
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Level of analysis 

The analysis for the development of scenarios may be carried out on one of different levels (Schwenker 

et al., 2013). 

The most specific level of analysis regards an organization’s business unit. In this case, the focus is on 

assessing how future developments in the environment will affect the business unit. This will be 

accomplished by taking into account the specific circumstances in which the unit will find itself operating. 

The next level of analysis the corporate level. Differently from the business unit level, focus is on 

assessing the external developments affecting the company overall. Furthermore, another possible level 

of analysis is to develop future scenarios for a whole industry. In this case, the focus may depend on 

how the industry is defined. Indeed, a broad industry such as the maritime business may have sectors 

within it which may still be considered industries. Finally, the broadest analysis occurs at the 

macroeconomic level. Differently from the previous levels of analysis, in this case scenarios are 

developed not only for a company or industry but rather for a geographic region. Therefore, when 

developing scenarios with a macroeconomic level of analysis the decision must be taken regarding 

whether they should have a global, regional or country focus (Schwenker et al., 2013). 

As previously mentioned, the maritime segment on which this thesis focuses is the shipping industry. 

Hence, this scenario development process will adopt an industrial level of analysis. This level of analysis 

may be considered appropriate for addressing the future adoption of blockchain technology since 

according to Schwenker & Wulf (2013) the “industry perspective is the right strategic level if the aim is 

to assess the impact of external developments such as technological advancements”. 

Participants to scenario development 

The next phase required for defining the scope, is the identification of the participants in charge of 

managing the scenario development process (Schwenker et al., 2013). The scenario development 

activity within this thesis has been exclusively conducted by the two International Business students of 

the Copenhagen Business School which are the authors of this thesis. 

Definition of stakeholders 

One of the most important steps of this methodology is to determine which stakeholders will provide the 

feedback for scenario development. Moreover, one of the major tasks is to challenge existing 

perceptions and mental models. This may be achieved by identifying an organization’s internal and 

external stakeholders, as well as external specialists not necessarily related to the company . 

Internal stakeholders may be considered the company’s employees which have a general overview of 

a company's strategy and external influencing factors. On the other hand, external stakeholders are 

generally more difficult to identify and may include the company’s customers, suppliers, or shareholders. 
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Finally, external specialists may not necessarily be related to the organization itself and may include 

market experts, think tanks, or research institutes. Ultimately, the combination of these three stakeholder 

groups provides a comprehensive knowledge pool ensuring the combination of different perspectives 

and perceptions other than only the ones within a single company (Schwenker et al., 2013). 

Within this thesis, the amount representatives for each company or institution was limited to a maximum 

of two people. This approach was taken in order to ensure the most broad variety of stakeholders as 

possible. Indeed, this is considered crucial by Schwenker & Wulf (2013) since they state that “the 

selection of stakeholders should be as broad as possible” in order to ensure that “the picture of the 

future that emerges is inevitably fuller and more rounded as it is not shaped by a one-sided view”. 

The complete list of the companies and institutions represented in the interviews has been provided in 

Appendix (2). 

Time Horizon 

The last phase for defining the scope of scenario development is to set the time horizon for the scenarios 

to be developed. The time horizon used in this thesis is of 5 years for two main reasons. Firstly, it is the 

least amount of time necessary for blockchain to become widespread time according to the previously 

mentioned Gartner’s Hype Cycle (Gartner, 2017). Secondly, it is the recommended time horizon by 

Schwenker & Wulf (2013) since they state that it “is long enough to allow major external developments 

to materialize, but short enough for the individuals involved in the scenario development process to cope 

with” (Schwenker et al., 2013, p. 77) 

4.3.2 Step 2: Perception Analysis 

According to Schwenker & Wulf (2013), once the scope of the scenario development project has been 

defined the next phase is to follow a two-step survey process.  

The first step involves sending a questionnaire to the selected stakeholders asking them to list the 

possible political, economic, social, technological, legal, and environmental/ecological factors that may 

affect the company’s business. More specifically, these are determinants from the company’s macro-

environment and the reason behind selecting them for scenario planning is due to the key role they play 

in shaping the company’s future development as well as being factors which cannot be influenced by 

the organization itself. Once the answers have been received, the participants of the scenario 

development team will have to combine the received suggestions into a single list of factors. The second 

step involves creating another questionnaire with the processed list of PESTLE factors and have their 

impact and uncertainty ranked on a scale from 1-10 (Schwenker et al., 2013).  

However, in order to improve the quality of the data collected, some modifications to this process have 

been made. 
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Conducting research for development of PESTLE factors 

The first change regards the substitution of the first-round questionnaire with our own research. The 

reason for this modification is to minimize the two shortcoming that according to Schwenker & Wulf 

(2013) are present for this phase of their methodology. The first shortcoming the authors mention is that 

the “answers supplied by unsuitable [questionnaire] participants can distort the overall list of factors of 

influence” (Schwenker et al., 2013). Moreover, another mentioned shortcoming is that “the interpretation 

and grouping of factors of influence resulting from the first-round questionnaire can be subjective” 

(Schwenker et al., 2013).  

On the other hand, conducting a separate research for the development of PESTLE factors allows for 

the minimization of these potential shortcomings. Indeed, conducting our own research avoids having 

potentially unsuitable questionnaire participants affecting the creation of the PESTLE factors. Moreover, 

the development of the PESTLE factors will be supported by data and information deriving from reliable 

sources rather than only having been grouped by subjective scenario team participants. 

Ranking PESTLE factors through interviews 

The second modification to this phase of the Schwenker & Wulf (2013) methodology regards the use of 

interviews for the ranking of the PESTLE factors, therefore substituting the second-round questionnaire. 

This is a variation that is deemed possible by other scenario planning methodologies as well. Indeed, 

according to De Lombaerde, Flores, Iapadre, & Schulz (2012) the ranking of the uncertainty and impact 

of PESTLE factors from a scale from 1-10 can be performed “in an extended scenario workshop or 

separately in individual interviews, focus groups and/or issue workshops” (De Lombaerde et al., 2012, 

p. 309).  

Moreover, interviews, compared to the bleak rankings provided by a questionnaire alone, are also able 

to provide a greater quality of insights fundamental for scenario development. Indeed, according to 

Chermack et al. (2013) “interviews are a highly critical piece of the scenario planning system as the 

interviews will reveal opinions, facts, experiences, beliefs, organizational symbols, history and more” 

(Chermack et al., 2013, p. 111).  

The interviews were conducted in such a way so that clarifying questions regarding the rankings 

themselves as well as the potential relationship between the PESTLE factor and future blockchain 

adoption were posed to the interviewee. This is one of the best practices for scenario planning 

mentioned by Maack (2001) which states that “the interviewer should participate in a reactive rather 

than active role, feeding back responses and asking questions to clarify what has been said” (Maack, 

2001, p. 83). 

Ultimately, a total of 15 interviews were conducted to gather in Part 2 the impact/uncertainty rankings 

for each PESTLE factor. This specific number of interviews has been chosen since according to Ratcliffe 

(2002) “The total number of interviews or conversations might vary from a few to 50 or more. It is 
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generally found, however, that between 12 to 20 normally suffices for most scenario exercises” 

(Ratcliffe, 2002, p. 23). 

4.3.3 Step 3: Trend and Uncertainty Analysis 

The following step of scenario development is to determine the trends and critical uncertainties based 

on the averages of the rankings for each PESTLE factor. To do this, Schwenker & Wulf (2013) suggest 

using the Impact/Uncertainty grid tool. 

Impact/Uncertainty grid 

The impact/uncertainty grid is a matrix with two dimensions: uncertainty on the x-axis and potential 

impact on the y-axis. The PESTLE factors are plotted on the grid according to their average rating of 

each dimension. According to Schwenker & Wulf (2013), if the average rankings of the plotted factors 

do not cover the whole range of values from 1 to 10, the grid axes may be adjusted according to the 

lowest and highest values of the rankings. Indeed, they state that “this method does not manipulate the 

results, but merely enhances their (graphical) visualization” (Schwenker et al., 2013, p. 99). Moreover, 

they exemplify this by stating, “it is possible to stretch the axis by eliminating values below three and 

above eight”. Ultimately, since no explanation is provided regarding the extent of the critical uncertainties 

area shown in the grid, the exact template from Figure 10 has been used for the construction of the 

impact/uncertainty grid. 

Once plotted, the factors must be clustered into three different groups, namely: secondary elements, 

trends, and critical uncertainties. Secondary elements have a weak impact and a low to high uncertainty. 

These factors may be ignored since their impact on the industry’s future development. Trends, on the 

other hand, have a strong impact and a low to medium uncertainty. The future direction of these factors 

is moderately certain and they may have a high impact on the industry’s future development. Finally, 

critical uncertainties are those factors with both a high impact and a high uncertainty. These are the 

most difficult factors to manage for a company since how the factor will develop is relatively unknown 

and regardless of its development it will have a strong impact on the future development of the industry 

in which the company operates.  

In the case of this thesis, we are investigating the shipping industry’s future development regarding the 

future adoption of blockchain technology. The different groups of factors are shown in Figure 10. 
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Figure 10 - Impact/Uncertainty grid 
Source: Schwenker & Wulf (2013), p. 99 

Key uncertainties  

Once the critical uncertainties have been identified in the impact/uncertainty grid, they are clustered into 

two meta-categories based on common elements or topics. To exemplify this process Schwenker & 

Wulf (2013) state “Several critical uncertainties have a political or regulatory aspect, for example, and 

should therefore be clustered in a separate meta-category” (Schwenker et al., 2013). Ultimately, these 

two meta-categories serve as guiding dimensions, also known as “key uncertainties”, which will be used 

for the development of the scenarios in the following step. 

4.3.4 Step 4: Scenario Building 

Based on the two previously developed dimensions, scenarios are now created. This is done through 

the use of what is known as a “scenario matrix” which helps develop four scenarios and may be 

considered “a deductive method useful for constructing and describing scenarios in uncertain and 

volatile situations” (Schwenker et al., 2013). Furthermore, the authors specify, by referring to van der 

Heijden (2005), that “Deductive scenario methods are widely regarded as the most analytical and 

exhaustive ways to build scenarios from an outside-in perspective” (Schwenker et al., 2013, p. 105). 

Finally, they also explain that according to experts such as Wack (1985) and van der Heijden (2005) 

developing four scenarios is the maximum number that decision makers will be able to manage (Wack, 

1985b; van der Heijden, 2005). Moreover, to build these four scenarios three main sub-steps will be 

followed. 

Sub-step 1: Scenario identification 

The two key uncertainties previously generated in Step 3, now serve as dimensions of the scenario 

matrix tool. They are arranged along the x- and y-axis of the scenario matrix and each one is projected 
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with an extremely negative or positive outlook. Hence, within each quadrant of the matrix a scenario 

should generate automatically as shown in Figure 11. 

 

Figure 11 - Scenario matrix 
Source: Scwenker & Wulf (2013), p. 106 

Furthermore, Schwenker & Wulf (2013) suggest that the name for each scenario should be derived from 

the chain of causes and effects behind the scenario, also known as influence diagram, rather than on 

its end state (Schwenker et al., 2013). 

Sub-step 2: Influence diagram 

In this sub-step the storylines of the scenarios are developed. These storylines show the paths along 

which the world will arrive at each scenario. More specifically, a chain of causes and effects leading to 

the end states is created. This chain is called an influence diagram and it may be developed by using 

as a basis the trends and uncertainties previously identified in Step 3. The concept of an influence 

diagram is displayed in Figure 12. 

 
Figure 12 - Influence diagram 

Source: Schwenker & Wulf (2013), p. 107 



58 
 

Moreover, the influence diagram allows to check whether the various developments are authentic and 

consistent. Indeed, to avoid inconsistencies, Schwenker & Wulf (2013) suggest distinguishing between 

the future developments of factors and the occurrence of specific events. 

Sub-step 3: Scenario description 

Once the influence diagram has been developed it should serve as a basis for the description of the 

four scenarios in narrative prose. It should be systematically described why a certain development 

happens and how this influences subsequent developments. 

However, rather than focusing on each trend and uncertainty the scenario team participants should look 

at the broad picture of the environment of the scenario. Moreover, the final outcome of the scenario 

should first be described and then the various trends and uncertainties must be used to explain what 

happened to reach that final outcome. Finally, each scenario should be labeled with a title 

communicating the essence of each scenario. 

Sub-step 4: Fact sheet 

Finally, in the last sub-step of scenario building, a diagram should be presented showing the main 

relationships within the scenarios, in order to give a broad overview of how the scenarios look like. 

4.3.5 Step 5: Opportunity and risk identification 

For this step Schwenker & Wulf (2013) present two different approaches in their book. The first regards 

the creation of future strategies based on the scenarios developed. The second approach involves 

identifying the future business opportunities and risks by evaluating each constructed scenario. Due to 

the scope of our thesis the second approach will be adopted. 

In order to carry out this approach Schwenker & Wulf (2013) propose conducting a check to “ensure 

whether the scenarios fulfill the purpose for which they were developed”. This involves answering these 

two questions: 

i. “Have the scenarios revealed strategic opportunities of which the organization was previously 

unaware?” 

ii. “Do the scenarios help the reader to understand and anticipate both uncertainties and risks?” 

They further explain that “if the answer to the questions is no, the scenarios are mere guesswork and 

should be revised.” On the other hand, if the answer is “yes” then these opportunities and risks can now 

be specified for each scenario. While no more specific steps are provided, the authors specify that what 

has proven to help with this task, is for scenario team participants to engage in group analysis rather 

than trying to identify the opportunities and risks individually. 

Having thoroughly explained the stages relative to gathering data and analyzing it, the results of the 

research will be presented in the following chapter.  
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This chapter presents the findings from the 15 interviews conducted for this study as well as the 

secondary research conducted. The findings are presented in two main sections. Section 5.1 presents 

the findings related to the application of the TASC model detailing the impressions from the interviewees 

for each factor of inter-firm technology adoption as well as additional secondary research performed. 

Moreover, Section 5.2 presents the results from the application of scenario planning methodology for 

the perception analysis, trend and uncertainty analysis, and scenario building stages. 

It is important to note that in order to preserve the anonymity of the respondents, their concepts and 

quotes have been cited using the following format: (“Company name” rep. “number”). Where “company 

name” stands for the name of the company they represent, “rep.” stands for “representative”, and 

“number” stands for the number of the representative for each company. For companies with only one 

representative, their representatives will always have the number 1. For companies with more than one 

representative their number is 1 or 2 depending on whether the representative was interviewed first or 

second. 

5.1 The TASC model 

This section presents the results from Part 1 of the interviews conducted. The answers have been 

aggregated into arguments and specific quotes have been included. Where necessary, secondary 

research has been conducted to further investigate the factors in question. It is important to note that 

for organizational size, secondary research was mainly used since statistical data was required to 

address their current status in the shipping industry. 

5.1.1 Characteristics of Technology  

Relative Advantage 

From the data gathered from the interviews, it became evident that blockchain is not the type of 

innovation which replaces current technologies or legacy systems (EC JRC rep 1; BLOC rep. 1) and 

some respondents explained that it is not easily comparable to existing technologies due to its 

uniqueness and currently immature state (ITU rep. 1). 

Our respondent from BLOC mentioned the fact that the shipping industry consists of many legacy IT 

systems, which are not interoperable with each other, as a result, this creates massive amounts of data 

silos which isolate organizations. This inherently creates a loss of competitive advantage for the SMEs 

in the industry, since they are not able to fully participate in the market and also their processes are 

more cumbersome and expensive compared to the big players. However, our respondent from BLOC 

claimed blockchain would overcome these data silos by making it interoperable with legacy systems:  

“blockchain is already taking advantage of other existing technologies and thus combining them in a 

certain way.  Incumbent systems would not disappear because of blockchain. What we are building is 
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interoperable systems, something that you can plug into the existing systems …  So essentially, I think 

that in many ways blockchain will be able to bring a common  infrastructure underneath the current 

legacy systems so that everybody is contributing to the same information[, therefore overcoming data 

silos].” (BLOC rep. 1) 

In addition to overcoming data silos within the maritime supply chain, the immutability aspect of the 

technology was stressed (MTI rep 1). Information on the blockchain cannot be deleted and this is 

believed to have an impact within the industry as now actors within the ecosystem could be held 

accountable if they provided wrong information, which is difficult with current practices (MTI rep. 1).  

According to our research, other sources mention the immutability, transparency and decentralised 

aspect of the blockchain creates advantages for business processes in the shipping industry. For 

instance, Morley (2017), mentions that blockchain would enable users to access information individually 

since it is decentrally stored across several computers, in addition providing a fixed and secure record 

as the information cannot be modified or deleted. For instance the technology may enable the use of a 

digital bill of lading “which cannot be secretly altered … because the original is always visible” (Morley, 

2017). A fully digital bill of lading would allow to speed up current cumbersome processes and reduce 

cost, as it would remove the large amount of paper documents associated with current business 

practices (Lehmacher, 2017). Furthermore, the World Economic Forum describes blockchain as a trust 

enabling technology due to the immutability of its records and the greater visibility it provides within the 

supply chain (Lehmacher et al., 2017) 

Complexity  

The aspect that transpired the most in the interviews was the complexity related to the understanding 

of blockchain technology. At this stage, the technology is still considered relatively immature causing 

the creation of different definitions which are leading to misrepresentations and misunderstandings. 

“Blockchain is really complex because everyone has their own definition of it and it is a very abstract 

concept.” (BLOC rep. 1) 

By saying this, our respondent from BLOC emphasized the lack of a common understanding deriving 

from blockchain’s complexity which could lead different organizations to develop their own blockchain 

system without being designed for interoperability (BLOC rep. 1). Looking at it from a technological point 

of view, the lack of standards and well-known methodologies for developing decentralised applications 

result in a very steep learning curve. Furthermore, being unique in terms of traditional IT system, 

developers would need to adopt a different way of thinking (EU JRC rep. 1). Also, our respondent from 

BECON Ports, perceived blockchain’s level of complexity in terms of ecosystem coordination, meaning 

“the amount of parties that need to work together to produce value with the technology” (Iansiti et al., 

2017), comparing blockchain to the early stages of TCP/IP, the technology behind internet. Blockchain 

technology was argued to be complex to adopt today because it is lacking a sufficient number of industry 

users in order to create value (BECON Ports rep. 1).  

https://www.joc.com/technology/container-weight-blockchain-shows-tech%E2%80%99s-potential_20170830.html
https://www.joc.com/technology/container-weight-blockchain-shows-tech%E2%80%99s-potential_20170830.html
https://www.weforum.org/agenda/2017/05/blockchain-ports-global-trades/
https://www.weforum.org/agenda/2017/02/blockchain-trade-trust-transparency/
https://hbr.org/2017/01/the-truth-about-blockchain
https://hbr.org/2017/01/the-truth-about-blockchain
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However, some argue that blockchain as a technology is not very complex since it is a combination of 

existing technologies: database, peer-to-peer network, and cryptography (MTI rep 1). Furthermore, 

again, its ability to overcome data silos and make different legacy systems communicate and contribute 

information over a shared ledger on the blockchain would not make it difficult to implement (BLOC rep. 

1). In addition from a developer perspective, it is possible to create blockchain solutions which use well 

known programming languages such as JavaScript, instead of having to learn new languages, which is 

the case of the Ethereum blockchain (MTI rep1).  

Compatibility  

In terms of organisational compatibility, blockchain’s immutability and automation aspects are brought 

up. One of our respondents from MTI argues that the immutability aspect would not be an issue for the 

actors adopting blockchain as he is confident this would be something they will eventually embrace (MTI 

rep. 1). The immutability aspect would enable specific parties in the ecosystem to be held accountable 

in case they fail to provide accurate information, for instance when booking a container, something that 

is hard with current the processes in the industry.  However, the automation of business processes 

provided by blockchain, is believed to create conflicts with part of the existing workforce since it would 

have to be repurposed for other jobs (MTI rep. 1). On the other hand, several of our respondents 

mentioned that the value proposition blockchain brings to the shipping industry would motivate industry 

actors to adapt their current business processes, for example improving the management of currently 

cumbersome administrative paperwork (ITU rep. 1; EU JRC rep. 1; MTI rep. 1).  

In terms of systems compatibility, current blockchain solutions are not compatible with existing systems, 

however, they can be made to be so. Nonetheless, this would require further time and financial 

resources (MTI rep. 1; BLOC rep. 1; EU JRC rep. 1; BECON rep. 1). Furthermore, our respondent at 

BLOC brings up the possibility of creating an adaptor making a blockchain solution compatible with 

legacy systems: “what we spent our majority of development power on is creating an adaptor, something 

that takes your data and translates it to what makes sense for the blockchain and vice versa” (BLOC 

rep 1). Thus, in theory, blockchain applications can be made to conform to system compatibility. 

Testability   

There was a wide consensus among our respondents that trials of blockchain solutions are possible. 

Indeed, they often referred to the various proof of concepts currently in progress which are showcasing 

the technology’s value propositions (ITU rep. 1; MTI rep. 1). Indeed, we have recently seen several 

consortiums have been formed in the shipping industry to test the value propositions of blockchain, 

including the South Korean government backed blockchain project with the carrier Hyundai Merchant 

Marine, which recently announced its first test successful proof of concept (Alper, 2017). However, it is 

important to note that, as our respondent at CBS pointed out, these proof of concepts are tested in a 

real life setting and involve collaboration and involvement with a range of different companies (CBS rep. 

https://cryptoinsider.21mil.com/marine-matters-blockchain-technology-stirring-waters-shipping-trade/
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1). Thus, these kinds of tests require additional resource commitment compared to performing an 

internal test.  

Observability 

The demonstrability of the results provided by blockchain technology depends on the specific use case 

in question. However, according to our respondents, the outcomes provided by all its major uses within 

the shipping industry, amount to cost savings deriving from automation and other efficiency gains, 

ultimately making the provided results relatively easy to quantify (MTI rep. 1; EC JRC rep. 1; BECON 

rep. 1). Indeed, the cost savings potential blockchain solutions promise to achieve, should be easy to 

hypothesize and quantify by comparing them to costs associated to current business processes (ITU 

rep. 1; BLOC rep. 1). Ultimately, blockchain itself should allow for a greater quantifiability of results since 

with it, it is possible to precisely record anything of value on the digital ledger (BLOC rep. 1). 

According to our additional research, since the industry is currently lacking full scale blockchain 

solutions, it is hard to assess empirical results related to blockchain technology. However, based on 

several proof-of-concepts, IT vendors are already presenting estimated cost savings deriving from 

reduced labour and documentation costs (Grey, 2017). 

Cost of innovation  

The concept of blockchain is broad and does not refer to a single technology since a blockchain system 

can be designed in many different ways depending on its degree of decentralisation, consensus 

mechanisms, and specific business application. Therefore, it is not possible to attribute a specific cost 

to the technology. Furthermore, the cost of a specific blockchain application depends on a range of 

different factors in addition to its design: the size of the enterprise adopting it, the specific problem it will 

solve, and the type consensus protocol being used (BLOC rep. 1; ITU rep. 1). For instance, the proof-

of-work protocol would entail costs deriving from hardware investments in order to provide computing 

power to maintain the network, while the alternative proof-of-stake protocol requires significantly less 

computing power (BLOC rep. 1). 

However, according to one of our MTI representatives, it is possible to integrate blockchain solutions 

into legacy systems, the implementation cost would not be of a greater magnitude compared to most 

other existing technologies, such as cloud computing (MTI rep. 1). Nonetheless, other respondents 

agreed that there would be a significant cost in acquiring competences to use blockchain, involving 

either the training of employees or the acquisition of external experts (ITU rep. 1; EC JRC rep. 1). 

Furthermore, the present low level of understanding of the technology, makes it expensive to acquire 

blockchain experts since there are relatively few of them (EC JRC rep. 1; CBS rep. 1).   
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Organizational Characteristics  

Management support  

Our respondents were to a large degree agreeing that support from top management in adopting new 

technology was low (BLOC rep. 2; Ericsson rep. 1, Ericsson rep. 2, Maersk rep. 1). Indeed, our second 

BLOC representative explains that this is the case since shipping industry actors are usually risk-averse 

when it comes to investment new technologies.  

“When it comes to bringing in new technologies that require a lot of investments, or a lot of uncertainties, 

it is very difficult for them to take that risk.” (BLOC rep. 2)  

This was especially the case with innovations that require large investments in hardware and assets. 

However, when mentioning digital innovation, which would entail significant lower investment costs, it 

was deemed much easier for the organization to invest in, thus receiving a higher management support. 

Some could argue that investments in blockchain are software-related, however, it was noted that they 

may also involve infrastructural developments for its successful implementation. Therefore, the support 

for a blockchain-based solution would be lower compared to purely digital innovations (BLOC rep. 2).  

Another reason for this lack of support is that top managers in the shipping industry may lack the 

understanding of first mover advantages in relation to blockchain adoption (MTI rep. 1; ITU rep. 1). For 

instance, a possible advantage that was mention regards an additional revenue stream for the first 

mover deriving from the use of its blockchain network by its competitors and other industry actors. 

Therefore, instead of seeking first mover advantages, the majority of companies in the shipping industry 

seek to adopt the final product by only paying for subscription and transaction fees, rather than 

dedicating resources for developing a blockchain solution (MTI rep. 1).  

Another point that was mentioned as to why there is low support for blockchain, is the lack of 

understanding of the technology (MTI rep. 2; RISE Viktoria rep. 1). Indeed, top managers do not fully 

understand its benefits and IT departments may oppose it out of fear of disrupting the current IT systems, 

something our respondent from MTI argued would not be the case as blockchain would in fact improve 

the current systems (MTI rep. 2). 

IT readiness  

The general consensus which was evident from the interviews is that the shipping industry has a low 

degree of IT sophistication (BLOC rep 2; Maersk rep. 1; CMA CGM  rep. 1; Maersk rep. 2). Furthermore, 

it was stated that the different actors within the industry differ a lot in terms of sophistication level (RISE 

Viktoria rep. 1; MTI rep. 1; CMA CGM rep. 1). One underlying reason for the low level of sophistication, 

highlighted from our BLOC respondent, is that IT systems normally have followed an organic 

development, meaning that they have been developed and upgraded by the organisation itself, which 

leads to a high degree of non-interoperability between their legacy systems:  
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“when you start looking at a holistic global system for the shipping company, you start realize that you 

have huge complexities because they have all developed own systems organically in their nation. I think 

that many shipping companies now are faced with many tough decisions. Are we to scrap everything 

that we have developed over the decades and take new technology solutions that exist today, or are we 

going to do it the hard way and try to integrate it as good as we can?” (BLOC rep. 2) 

Thus, when it comes to adoption of new IT systems, they are considered to have a low ‘IT readiness’ 

since the presence of non-interoperable legacy systems many do not have the necessary in house 

expertise to implement new technologies since integrating them with existing ones is hard. However, 

when it comes to blockchain adoption, our respondent at MTI argues that blockchain can be designed 

to integrate well with existing systems by developing an adapter which combines information from 

various sources, allowing blockchain to become an enhancer of current IT systems (BLOC rep1; MTI 

rep. 1; MTI rep. 2).  

Organisational Size  

Determining the organisational size of the shipping industry is a complex process due to the vast 

diversity that characterises it. As touched upon in the study context section, the typical organisational 

structures for the different shipping segments, bulk and liner shipping,  differs to a great extent. In terms 

of number of employees, a common way of measuring firm size, a bulk operator may employ as few as 

0.5 - 1.5 office employees per ship, while a container operator, handling significantly more yearly 

transactions per ships, may have a workforce of 1,000 office employees managing only 20 ships 

(Stopford, 2009). In addition, when including the crew on the ships, the total number of employees 

depend on the amount of vessels that are chartered in contrast to owned, since the crew on chartered 

vessels would be managed by another organisation. Therefore, comparing organisational size by 

employees may give a distorted picture of the entire shipping industry.  

Additionally, organisational size in this industry is often measured in terms of capacity, given by the 

amount of twenty foot equivalent containers (TEU) it carries. Furthermore, TEU capacity is closely 

associated with the number of vessels operated. When looking at industry statistics for the container 

segment, in terms of share of total marked capacity, it is dominated by a handful of large organisations. 

The top three carriers, APM-Maersk, Mediterranean shipping company and CMA-CGM, together 

account for nearly 43% of total capacity (Alphaliner, n.d). However, the remainder of the market share 

is controlled by relatively smaller organisations, where the organisations located in the lower half of the 

top 100 largest operators only account each for less than 0.1% of the capacity. Nevertheless, the amount 

of vessels operated by these firms normally ranges from 5 - 20, indicating they are still organisation-

intensive (Stopford, 2009).  

However, when looking at data compiled for the industry in general, including also non-cargo ships, 

micro firms with 0-9 employees dominate the share of total companies in several important shipping 

markets. In markets with a strong presence in merchant shipping, such as Japan, China, South Korea 
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and Germany, micro firms account between 64% for the chinese, up to 93% for the Korean shipping 

market (Danish shipowners association, 2017; Euromonitor, 2017).  

Overall, the merchant shipping industry consists mostly of many smaller organisations employing up to 

10 employees, while the container segment consists of many medium to large organisation and a few 

very large organisations such as Maersk Line and CMA-CGM.  

Centralization 

What transpired from our respondents was that the level of centralisation dependent greatly on the 

specific organisation in question (Ericsson rep.1; Ericsson rep. 2). Furthermore, our respondent from 

Ericsson explained this with an example:  “ ... it depends on the company, and also how the organisation 

is structured. To give you an example of maersk again or APM terminals: they are quite a hierarchical 

so they are centrally organised. That means that all IT decisions are made by headquarters. And in 

other terminal operating company, like DP World, it's decentralised. If the terminal has the means to 

fund themself, then they don't need approval from the headquarters.” (Ericsson rep. 2)  

However, other respondents gave conflicting opinions where our first respondent from Maersk argued 

the lower level manager had a degree of autonomy in decision making, while our first respondent from 

MTI, stated the shipping industry were mostly hierarchical with centralised decision making (Maersk rep. 

1; MTI rep. 1).   

External Environment  

Competitive pressure  

The fact that shipping industry is considered largely competitive was brought up by most of 

our  respondents (Ericsson rep. 2; Maersk rep. 1; Maersk rep. 2; BLOC rep 2.; MTI rep. 2; CMA CGM 

rep. 1). One of the challenges that characterizes the shipping industry is that it is hard for a company to 

differentiate their services from its competitors. Hence, this leads companies to actively seek new 

solutions to improve their cost levels:  

 

“The competitive pressure is very very strong. Most of the various shipping trades (services) are 

commodities. So it is both very hard to get a (competitive) advantage, and then the advantage is 

incremental, because it is a commodity. So the industry is hunting for solutions that will give you 2 

percent of savings, you know, it is at that level. ...  So the amount of competitive pressure to adopt new 

technologies is huge” (BLOC rep. 2) 

 

In addition, as a result of the strong competition, shipping companies are constantly looking at their 

competitors to see whether they are adopting new technologies. If the technology proves to be 
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successful, for example by enabling further optimisation of operating costs, the rest of the industry actors 

will follow, adopting that same technology (Maersk rep. 1; BLOC rep. 2; CMA CGM rep. 1). However, 

some of our respondents claimed this made it very hard to gain a first mover advantage in the long term, 

since eventually competitors would receive the same benefits by simply copying successful innovations. 

Thus, leading most actors to embrace only a ‘wait and see’ approach, causing the adoption of new 

technologies to be slow in the shipping industry, despite high competition (BLOC rep. 2; MTI rep 1).  

Environmental uncertainty 

There is a high degree of uncertainty in the shipping industry, which stems from uncertainties in terms 

of how global trade will develop. In addition, shipping lines are especially sensitive to new regulations, 

which adds an additional element of uncertainty (BLOC rep. 2; Maersk rep. 1). However, it was not 

believed by many of the respondents that this factor had a significant impact on the adoption of new 

technologies, rather, this was more relevant in terms of competitive pressure (BLOC; Ericsson 1,2; MTI 

rep. 2; RISE Viktoria rep. 1). When facing uncertainty, shipping companies would revert to lobbying for 

regulation that would work in their favor. Indeed, the shipping carriers are risk-averse and investments 

into new technologies usually happen when there is a low perceived risk and uncertainty (BLOC rep. 2).  

Industry support  

The respondents agreed on the presence of industry wide associations working for promoting and 

educating the use of new technologies and facilitating the development of standards (Ericsson rep 1; 

BLOC; RISE Viktoria rep. 1). Moreover, shipping companies are dependent on third parties such as 

classification societies to provide validated insights on new technology (BLOC rep. 2). When it comes 

to blockchain specifically, there is less focus from the various association bodies. Nonetheless, they are 

currently seeking to understand blockchain to be able to aid its adoption (BLOC rep. 2; MTI rep. 2; 

Maersk rep. 2). Especially the classification societies are now rushing to educate themselves on 

blockchain in order to become the best advisor on this technology (BLOC rep. 2).  

From additional research, several initiatives are being formed to promote blockchain technology. Indeed, 

the Danish Maritime Authority recently launched a pilot project evaluating blockchain’s potential to be 

used to digitize the entire ship registering process in Denmark (Danish Maritime Authority, 2017). 

Another Danish industry wide blockchain initiative is ‘Blockchain Labs for Open Collaboration’ (BLOC) 

a global network of public and private actors working on promoting the technology for the global maritime 

industry, which recently received a significant funding from the Danish Maritime Fund (Fathom News, 

2017). The fund will be used to facilitate collaboration workshops and education sessions, in addition a 

project to assess the feasibility of a global center-of-excellence for blockchain technology in the maritime 

sector located in Copenhagen (Den Danske Maritime Fond). On a cross-industry level, BECON 

(Blockchain Ecosystem Network) is another organisation aiming to promote application and 

implementation of blockchain through collaboration, networking and education initiatives for a wide 

range of industries, including logistics and supply chain (BECON, n.d.). 

https://www.dma.dk/Presse/Nyheder/Sider/Blockchain-technology-paves-the-way-for-digitalisation.aspx
http://www.fathom-news.com/blockchain-shipping-gets-boost-danish-grant/
http://www.fathom-news.com/blockchain-shipping-gets-boost-danish-grant/
http://www.becon.global/
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Inter-firm Relationships  

Power 

Moving on to the use of power within the shipping industry it became evident that our respondents had 

conflicting views. Some of our respondents associated a low degree of power use in the shipping 

industry, since the actors are to a very low degree dependent on each other due to the high degree of 

competition (Maersk rep. 1; MTI rep 1): 

“In this industry it's like almost everybody is a customer and a supplier because they're trading a 

commodity that is called transportation. Therefore, if you don't like your supplier you can go to the other 

one that has almost the same price and that is a low dependence and high-power from the buyer of the 

service.” (MTI rep 1) 

Furthermore, due to a high degree of market fragmentation, our respondent from Maersk argued that 

power is seldom used in the shipping industry. However, several others acknowledged the shipping 

companies exercised some form of power over other industry actors, where persuasive power were 

mainly brought up (Ericsson rep. 2; CMA-CGM rep. 1; MTI rep.2; Maersk rep. 2). For instance, our 

respondent from CMA-CGM explained how they are motivating their customers to adopt their e-

commerce solution for the booking procedures: 

“… our customer has the choice to either book things with us manually, or they can do it by themselves 

on our e-commerce system. If they would like to do it manually that means they have to ask us to do 

the booking, then they have to pay an extra amount. If they do it by themselves, we do not charge them.” 

(CMA-CGM rep. 1) 

In cases CMA-CGM are certain their technology will benefit their customers, they would normally resort 

to power in order to push the technology onto their customers. Furthermore, even in cases where a 

private organisation controls their entire supply chain, they would still not control the transportation leg, 

where especially the larger shipping and terminals operators would be to some degree able to exert 

power over the private company (Maersk rep. 2). 

Trust  

Concerning the degree of trust in the shipping industry, our respondents were mainly belonging to two 

groups of opinions. The first stating there is no, or very little trust in the shipping industry (MTI rep 1; 

Maersk rep. 1; MTI rep. 2), where the high competition is again brought up as an underlying reason: 

“Typically companies don’t trust anyone. The shipping industry is a very dishonest industry since it is 

extremely competitive, therefore, I would say that distrust is extreme” (Maersk rep. 1).  

In addition, our respondent from Maersk claimed the actors within the shipping ecosystem would cheat 

each other when they could do so. Furthermore, our second respondent from BLOC added the shipping 
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carriers are highly exposed to fraud, such as bunker fuel theft, commonly known as the “cappuccino 

effect” (BLOC rep. 2).  

The second group had a slightly more positive view and agreed that trust exists, at least to a certain 

degree (Ericsson rep. 2; BLOC rep. 2; CMA-CGM rep. 1). The type of trust most valued was believed 

to be credibility, especially the competence based variant (MTI rep. 2; Ericsson rep. 2). For instance, 

one of our respondents from Ericsson stressed accuracy and reliability as important in determining 

whether to do business with a shipping operator: “if you are sending a package from Singapore to 

Copenhagen and you are going to partner up with companies that you know are late and don’t uphold 

their appointments or agreements with you, then you know that there is a high risk that your package is 

arriving late”(Ericsson rep. 2).  

In addition, creating trust between partners was believed to be slow and had to be built over a long 

period through collaboration projects, in order to develop competence and honesty based trust (BLOC 

rep 2).  

Justice 

For the perception of justice in the shipping industry, the respondents gave widely different answers and 

not pointing in one specific direction. Indeed, our respondent at BLOC explained that what is considered 

just is contextual and varies depending on the specific collaboration project or business proposal (BLOC 

rep. 2). Distributed and procedural justice was most frequently brought up, however, these terms were 

not used in isolation because the perception of justice was contextual (Maersk rep. 1; CMA - CGM rep. 

1; BLOC rep. 1; RISE Viktoria rep. 1; MTI rep. 2). Our respondent from BLOC gave an explanation:  

“If you have a collaboration that leads to IP rights to a commercial product that can increase the shared 

value, then it is going to be very equity based for sure. But if it is a collaboration that is opening up 

insights for a technology field, there are a lots of those collaborations, and they will be more procedural 

focus, with regards to evaluating whether this has been a fair share or not.” (BLOC rep. 1) 

In addition, aspects of justice would also vary in terms of cultural aspects, for example in Asia, 

interactional justice would likely be valued more (BLOC rep 2).  

Having presented the major findings regarding the TASC framework applied to blockchain technology 

and the overall shipping industry, the next section will present the findings related to the scenario 

development.  
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5.2 Scenario development 

The results from the data collection of the Schwenker & Wulf (2013) scenario development methodology 

will now be presented, as well as the four future scenarios of the shipping industry in 2022. 

5.2.1 Results of the Perception Analysis 

Following, is a concise presentation of the research findings regarding the status of each identified 

PESTLE factor in the industry, as well as the possible effects of each one on future blockchain adoption. 

Moreover, useful insights additional to the prior research, provided by the interviewees themselves, 

have also been included. Ultimately, this extensive research will serve as the basis for the development 

of scenarios later in this chapter. 

Political factors 

i. Geopolitical stability 

Factor information 

According to the Eurasia group (2017) the G-Zero era seems to be materializing since no one country 

or constellation of countries is willing or able to assume the responsibility of global leadership  (Eurasia 

group, 2017). In their risk report, the group refers to multiple events which are considered destabilizing 

for the future geopolitical landscape.  

Firstly, with Brexit there has been a deterioration in transatlantic alliance between the US and EU. 

Furthermore, the ties between the US and Asian continent seem to have loosened after the withdrawal 

of the former from the Trans-Pacific Partnership (TPP) and the break in the military and economic 

relationships announced by the Philippines’ president Duterte (Eurasia group, 2017).  

Ultimately, it seems that currently there is a “populist revolt against globalism” where 2017 “marks the 

most volatile political risk environment in the postwar period” (Eurasia group, 2017). 

Relationship with blockchain 

According to Scher (2016), the ascent in bitcoin’s value in 2016 was driven primarily by political instability 

since its price rose following the Brexit vote and the US presidential election result. Furthermore, the 

cryptocurrency became extremely popular in India subsequently to the country’s sudden banknote 

demonetisation in November 2016. This is attributed to the fact that due to political and economic 

uncertainty, the public attributed a greater value in a “borderless, decentralized, and uncensorable 

currency” (Scher, 2016).  
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Blockchain, which is bitcoin’s underlying technology, is often closely related to the cryptocurrency 

(Lucas, 2017). Therefore, we asked the interviewed stakeholders whether a decreasing geopolitical 

stability could have the same effect on a blockchain application in the shipping industry. Most of the 

respondents pointed out that the main purpose of this technology in the shipping industry would be 

extremely different from that of a cryptocurrency since it would be aimed at improving the efficiency of 

business processes through digitization. However, they reasoned that it would share some of the 

characteristics with bitcoin, since it would be borderless, immutable, and secure. Ultimately, it would 

substitute the public’s trust in authorities which is currently diminishing due to the presence of 

geopolitical instability. 

ii. Rising bureaucratic burden 

Factor information 

The implementation of the International Safety Management (ISM) code and the International 

Organization for Standards (ISO) requirements such as ISO 9001, ISO 14001, and ISO 18001 which 

set the criteria for quality management systems has caused reporting and documentation management 

to become extremely complicated in the shipping industry (Stamoudis, 2014). Other than safety and 

quality requirements, extensive documentation is needed for export transactions. Indeed, for exporting 

cargo the following kinds of documents are usually needed: common export documents, transportation 

documents, export compliance documents, certificates of origin, other certificates for shipments of 

specific goods, other export-related documents, and temporary shipment documents (Gil-Pulgar, 2015). 

According to Maersk, in 2014 a simple shipment of refrigerated goods from East Africa to Europe could 

have gone through nearly 30 people and organizations, involving more than 200 different 

communications among them (IBM press release, 2017). 

The future prospects are for this regulatory complexity are for it to keep increasing. Indeed, the recent 

decisions to leave trade unions from major global economic powers such as the US and UK is expected 

to further increase the bureaucratic burden of compliance to regulation for the shipping industry. For 

instance, the choice of the UK to pursue a “hard Brexit” foreshadows a less harmonized regulation with 

the rest of the EU. This is because even if an arrangement on tariff-free trade is reached, non-tariff 

barriers will arise, adding customs controls where none currently exist (Norwegian Shipowners 

Association, 2017).  

Relationship with blockchain 

One of the capabilities of blockchain is to streamline the departments with administrative functions. This 

may be achieved through the digitization of documents and use of smart contracts within a blockchain 

system (Hitchcock, 2016). As previously mentioned, these contracts are able to carry out specific 

functions when predefined conditions are met. Therefore, the automation that these contracts provide 

could be used to automatically fill in the regulatory paperwork, which would be able to reduce the amount 



72 
 

of human administration as well as being able to cope with the increasing bureaucratic complexity in the 

shipping industry (Hitchcock, 2016; IBM press release, 2017).  

The responses provided by interviewees regarding the relationship between the growing bureaucratic 

burden and blockchain adoption unanimously agreed with the above reasoning. Furthermore, an 

additional consideration was provided by the second BLOC representative which specified that “I think 

this is one of the key value drivers of blockchain. However, in order to get true benefit out of it, the 

change has to be across the value chain, and unless that happens, the impact will be limited” (BLOC 

rep. 2). 

iii. Rising protectionism 

Factor information 

After the financial crisis of 2008, G20 countries have begun assuming a protectionist stance which has 

worsened in the latest years. Indeed, while tariffs continue being low, countries are using other kinds of 

barriers to restrict trade such as non-automatic licenses which are import restrictions allowed by the 

WTO for safety purposes, under safeguard rules, or for balance of payments reasons (Mendez-Parra, 

2017). Furthermore, this worsening of protectionist policies worldwide is attributed to the anti-

globalization rhetoric expressed by the country that was once one of its greatest supporters, the US. 

Indeed, under Donald Trump’s leadership, other than withdrawing from the TPP, the US has also 

expressed the will of renegotiating the North American Free Trade Agreement (NAFTA) with its North 

American members and the Transatlantic Trade and Investment Partnership (TTIP) with Europe, which 

will probably have negative repercussions on globalization (Mendez-Parra, 2017; The Economist, 2017). 

Moreover, according to the IHS Markit 2017 report the top six economies ranked in terms of nominal 

GDP known as US, China, Germany, UK, and France, will question start questioning their trade policies. 

This might lead to “a series of bilateral agreements which will have implications for shipping, port 

infrastructure, and inland logistics” (IHS Markit, 2017). Hence, this anti-globalization stance is expected 

to lead developed countries to not be willing to engage in future multilateral commitments in free trade. 

On the other hand, developing countries will tend to rely more on protectionist measures to sustain their 

industrialization processes (Mendez-Parra, 2017; The Economist, 2017). 

Relationship with blockchain 

This growing protectionist trend is forecasted to reduce global trade which in turn would negatively 

impact the margins of entities within the industry (Mendez-Parra, 2017; The Economist, 2017). The main 

aspect relating protectionism with blockchain adoption was identified by interviewees to be the cost 

savings that could be achieved by implementing the technology. Indeed, among others, this is confirmed 

by the second Ericsson representative which states: “With increasing protectionism, trade will become 

lower, that means there are more incentives for maritime companies to optimise their processes in order 

to keep their current revenue models flowing and blockchain might be very good for it” (Ericsson rep. 
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2). Furthermore, respondents argued that the increase in protectionist policies would motivate 

companies facing shrinked margins to optimize their business processes by increasing automation 

through smart contracts, therefore reducing their administrative costs. 

iv. Opposition from incumbents 

Factor information 

According to Kim & Kang (2017), when a new technology enters an existing market, “incumbents either 

use regulations to defend themselves or strategize to preserve their rent that they previously owned” 

(Kim et al., 2017). For instance, when bitcoin first emerged as a cryptocurrency, multiple issues were 

raised regarding the distortion it was having on the regulated financial market and its ability to bypass 

regulation from the traditional payment system  (Kim et al., 2017).  

Relationship with blockchain 

For instance blockchain would be able to embed agreements, processes, tasks, and payments in a 

digital record, store them in transparent databases, and preserve their immutability. Ultimately, this 

would allow organizations to freely transact and interact with each other. Therefore, blockchain 

applications may end up disrupting the business of incumbent intermediaries such as lawyers, brokers, 

and bankers (Iansiti et al., 2017). This would lead them to oppose blockchain through lobbying to affect 

its regulation with the aim of limiting or impeding the technology’s diffusion (Kim et al., 2017). Within the 

interviews, most of the respondents acknowledged the risk of opposition, however, some specified that 

there might be the possibility for most of them to be included at least temporarily. Indeed, the first 

representative from BLOC explains, “I think that currently there is an inclusive mindset, therefore, most 

intermediaries are currently in the system. If intermediaries will get cut out, then I do think there will be 

opposition” (BLOC rep. 1). Furthermore, in her interview the second BLOC respondent also added that 

“there are more interesting opportunities ahead that can be scalable, if these intermediaries are part of 

the puzzle” (BLOC rep. 2). 

v. Legislators’ lack of understanding 

Factor information 

One of the concerns raised by multiple shipping and tech experts regards the current lack of 

understanding of the technology by important entities such as legislators, which will inevitably have a 

key role in shaping the future development and adoption of the technology (Tapscott et al., 2016). 

Indeed, even if blockchain inherently resists regulatory oversight, shipping industry regulators still need 

to understand the potential behind the trail of records upon which multiple applications can be built and 

how the adoption process within the industry is expected to unfold (Hutchins, 2017). Furthermore, 

Fenwick (2017) argues that the core skillsets lawyers acquire during their legal education are not 
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functional for understanding disruptive innovations like blockchain. Indeed, he deems traditionally 

educated lawyers to not have the capacity to innovate since the skills emphasized in the existing law 

school include in-depth analyses and syntheses of previous legal knowledge and policies (Fenwick, 

2017). This could result in a substantial problem for future legislation since even if we consider the larger 

spectrum of distributed ledger technologies (DLTs), in which blockchain is included, very little regulatory 

guidance currently exists (Primm, 2016). 

Relationship with blockchain 

This current lack of understanding by legislators’, increases the risk of establishing regulations which 

might either overregulate the technology or stifle its development (Tapscott et al., 2016). In both cases, 

the potential benefits of future applications could be severely limited, which in turn could have serious 

negative implications for the diffusion and adoption by reducing the attractiveness of blockchain-based 

services within the shipping industry (Tapscott et al., 2016). Furthermore, another important risk related 

to blockchain’s inadequate understanding is that it might be too closely associated with cryptocurrencies 

such as bitcoin. Even if, as previously mentioned, an initiative by 300Cubits is currently present for the 

creation of a cryptocurrency, the main applications in the shipping industry target the optimization of 

business processes rather than involving electronic currencies. Hence, in order to develop correct 

legislative frameworks for blockchain technology, the appropriate regulatory approach must be used 

depending on the application (Sully, 2016).  

The great majority of interviewees agreed on the current lack of understanding of blockchain by 

legislators. However, many also believed that this situation would probably change in the future. Indeed, 

the first Maersk representative stated, “It is predictable that sooner or later some regulators are going 

to do something negative for blockchain development ... I am sure things are going to improve over 

time” (Maersk rep. 1). 

Economic factors 

i. Slowing global trade growth 

Factor information 

Maritime trade is the most used mode of international trade and accounts for roughly 85% of the total 

transported volume (Song & Panayides 2015). Although there have been a trend of yearly growth in the 

global trade measured in volume, this growth is significantly lower than levels seen prior to the financial 

crisis in 2008. Moreover, according to the World Trade Organisation yearly growth in 2016 amounted to 

1.3%, the lowest since the years after financial crisis. Furthermore, this is half the growth of 2.5% 

recorded in 2015, as well below the average annual rate of 4.7% since 1980 (WTO 2017). For 2017 the 

development looks brighter since the growth rate is forecasted to be between 1.7 - 3.1% (FitchRatings 

2016). 

https://www.wto.org/english/res_e/statis_e/wts2017_e/wts2017_e.pdf
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Implication for blockchain adoption 

This slowing growth in global trade volume is expected to reduce the demand for shipping services, in 

particular affecting the dry bulk and container segments. This may have two main implications for 

blockchain adoption. On the one hand, the decreased profits of shipping operators and the presence of 

initial implementation costs will make it harder to invest in the technology. On the other hand, the gain 

in long-run cost savings should motivate maritime actors to adopt blockchain (Nomura, 2015). However, 

the reasoning that unanimously transpired from the interviews was that, when companies will decide 

whether or not to adopt blockchain, the future gain in cost savings should outweigh the initial 

implementation costs. Indeed, the maritime director of BLOC refers to this concept during the interview: 

“The industry should definitely invest in IT or data technologies during slow growth, as these investments 

will enable the entire trade ecosystem to become more efficient and save money. It thus has an 

opportunity to create competitive advantage with an existing fleet or supply chain, rather than having to 

produce or acquire new assets.” (BLOC Maritime Director) 

ii. Overcapacity of merchant fleets 

Factor information 

According to FitchRatings (2016) global container shipping volume is expected to grow marginally up 

from 2% in 2016 to 3% by the end of 2017. However, forecasts predict that in the same period capacity 

will increase by 7%. As a result of overcapacity, 2016 saw a record amount of vessels being scrapped 

as well as a significant amount of fleets put idle. Nevertheless, the supply and demand imbalance will 

increase due to container shipping companies receiving more vessels from their previous orders. For 

instance, Maersk alone is expected to receive eleven 19,000 twenty-foot equivalent units (TEU) vessels 

for delivery in 2017 to 2018 and nine 14,000 TEU vessels in 2017. Ultimately, this will lead to lower 

freight rates, putting a downward pressure on profit margins.  

Implication for blockchain adoption 

Similarly to the previous factor, the growing overcapacity might favour the introduction of blockchain due 

to its ability of providing significant cost savings in business operations through, for instance, the 

digitisation of business documents (Nomura, 2015). Furthermore, interviewees agreed that the current 

overcapacity will make potential cost savings provided by blockchain very attractive for industry actors.  

iii. Rising consolidation 

Factor information 

The consolidation trend of the liner shipping segment dates back to the 1960’s. At the time the industry 

had shifted to using containers for shipping, requiring a high capital investment, this ultimately caused 

hundreds of small liner companies to disappear (Stopford, 2009). Hence, with an exception of the period 
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between 1980 and 2001 where the share of the top 20 liner companies was nearly unchanged, the 

industry’s consolidation continues to this day (FitchRatings 2016).  

Moreover, mergers and acquisitions are forecasted to keep increasing in the short to medium term. 

Indeed, the market share of the three largest actors is expected to increase to 39% by the end of 2017 

compared to only 24% in 2004. The structure of the industry will change substantially with only fourteen 

major global carriers expected to make it through to 2018, meaning that only seven major players will 

control 65% of the entire world capacity (Cabrera, 2017). 

Implication for blockchain adoption 

This increase in consolidation should favour the adoption of blockchain since large organisations usually 

have more resources they can use to adopt technologies, ultimately being more innovative than smaller 

ones (Damanpour, 1996; Patterson et al., 2003; Rogers, 2003). Most interviewees agreed with this 

reasoning and the CMA CGM respondent also added, “I would say that with consolidation there are 

stronger entities and different research departments are merging, therefore, I definitely think that this 

will have a positive impact on blockchain adoption” (CMA CGM rep. 1). 

iv. Reduced access to bank funding 

Factor information 

Bank loans are an important source of financing in the shipping industry since it is characterized by 

capital intensive investments. Moreover, the majority of shipping companies are highly leveraged since 

they rely on uninterrupted bank funding access in order to cover their negative free cash flows, this is 

especially important for companies not able to cover their upcoming maturities (Stopford, 2009; 

FitchRatings, 2016). However, in 2016 Hanjin Shipping, seventh-largest container shipping company at 

the time, filed a receivership after losing support from its banks, subsequently declaring bankruptcy in 

2017. This has led banks to become increasingly more reluctant to finance shipping companies (Fitch 

Ratings, 2016). 

The loans that shipping companies normally receive are long-term and centered around the London 

Interbank Offer Rate (LIBOR), the interest rate at which bank raise funds on the eurodollar market 

(Stopford, 2009). Since the LIBOR rate tends to follow the development in the Federal funds rate (Kurt, 

2014), a hike in the interest rate would imply an increase in borrowing cost for the shipping companies. 

Moreover, the Economist Intelligence Unit expects the Federal Reserve to continue its path of monetary 

tightening, predicting an increase in interest rate in 2017, as well as three raises in 2018, which will in 

turn be followed by three additional hikes in 2019 (The Economist Intelligence Unit, 2017). 

http://www.shiplilly.com/blog/top-5-shipping-trends-2017/
http://fairplay.ihs.com/commerce/article/4277981/how-higher-trump-era-interest-rates-could-impact-shipping
http://fairplay.ihs.com/commerce/article/4277981/how-higher-trump-era-interest-rates-could-impact-shipping


77 
 

Implication for blockchain adoption 

On one hand, higher interest rates for shipping companies, especially the highly leveraged ones, 

experience a decrease in their cash balance due to an increase in financial cost, therefore having less 

funds to used in investments on new technologies (Miller, 2016).  

According to the interviewees this factor will have only a limited impact on blockchain adoption. Some 

of the respondents argued that industry actors would require funding if investing in new assets such as 

vessels. On the other hand, they wouldn’t generally require bank loans to invest in technological 

innovations to improve their system efficiency such as blockchain, rather they would do so internally 

using their own cash holdings. Furthermore, others argued similarly to our second Ericsson respondent 

which stated “bank funding is going to be the game changer for blockchain since they have to fund it 

other ways and through a bank is not necessarily the only way to do so” (Ericsson rep. 2). Moreover, 

the second MTI representative mentioned crowdfunding as a possible alternative funding method (MTI 

rep. 2). 

v. Rising crude oil price 

Factor information 

Oil fuel represents a major cost for shipping operators. In the bulk segment for instance, fuel cost 

accounts for 66% of the voyage cost which is approximately 40% of the total operating cost (Stopford 

2007). The shipping industry has been benefiting from low fuel prices as a result of the recent period of 

low crude oil prices since 2014. According to Euromonitor (2017), the fuel price is expected to remain 

fairly flat throughout 2017, due to the present crude oil imbalance where supply is currently outpacing 

demand. 

Furthermore, crude oil prices are expected rise in the next years. A forecast from Euromonitor   predicts 

an increase in  the crude oil price from an expected 53 USD per barrel in 2017 to 56 USD per barrel in 

2018. By 2020, the average oil price could increase up to 79 USD per barrel in 2020 (Euromonitor, 

2017).  

Implication for blockchain adoption 

An increase in oil prices and concurrently an increase in fuel prices, will result in higher operating costs 

for shipping companies, incentivizing companies to adopt cost saving technologies. However, 

interviewees mentioned that even if an increase crude oil price motivates companies in this sense the 

relationship is not so clear cut since, as mentioned by our second BLOC representative, “the correlation 

between the price of crude oil and the price of fuel oil is not necessarily so straight-forward. Crude oil is 

the commodity for power production in general, fuel oil is increasingly becoming more sophisticated, as 

there are new stricter regulations on environmental performance” (BLOC rep. 2). Furthermore, due to 

http://fairplay.ihs.com/commerce/article/4277981/how-higher-trump-era-interest-rates-could-impact-shipping
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stricter regulations on environmental performance, some argued that the industry is slowly moving away 

from crude oil and looking into alternative fuels such as liquified natural gas (LNG). 

Social factors 

i. Shortage of officers due to aging workforce 

Factor information 

According to the manpower report issued by BIMCO and International Chamber of Shipping it is 

estimated a growing  shortage of maritime officers will occur in the coming years. Indeed, by 2020 the 

shortage will increase to 92,000 officers compared to a shortage of only 16,000 in 2015. The report 

forecasts that because of this shortage, companies in more urgent need of labour will lower the 

competence standards to select candidates (IHS Markit, 2017; BIMCO et al., 2015).  

Moreover, the main reason for this shortage is the increasingly aging workforce which is not being 

replaced by young graduates joining the industry. This may be attributable to the fact that the industry 

is low-tech compared to other comparable industries such as aviation and automotive (IHS, 2017). 

Implication for blockchain adoption 

This factor has two main implications for blockchain adoption. On one hand, to attract a new generation 

of seafarers, the shipyards must be perceived as more innovative and technologically advanced (IHS, 

2017). Therefore, to cope with this shortage of labor the industry will be motivated to adopt new 

technologies in the future in order to make itself more attractive to a younger workforce, hence favoring 

blockchain adoption. On the other hand, when a new technology is introduced, officers will be required 

to understand the limitations related to that technology and the compliance to the new regulations related 

to it. This labour shortage will make it harder to have high quality officials which are able to adapt to the 

technology quickly, therefore, possibly hindering blockchain’s future adoption (IHS Markit, 2017). 

ii. Association with crime and illegal activities 

Factor information 

In the early days of bitcoin, critics often condemned it as a tool for laundering money or buying illicit 

goods on what is known as the Dark Web. Indeed, during its peak in 2013, the Silk Road, one of the 

most popular websites on the Dark Web, had 13.756 listings priced in bitcoin. Moreover, when the FBI 

shut down the site that same year, the price of bitcoin and all digital currencies plummeted since they 

had become synonymous with crime (Tapscott et al., 2016).  

Furthermore, the cryptocurrencies have also been recently connected to the recent Petya ransomware 

attack which requested $300 worth of bitcoin ransom to the organizations affected by it. In a publication 
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for Sage Data Security the Marketing Manager, Becky Metivier, stated that “Because of its association 

with ransomware, bitcoin’s benefits have been obscured by a cloud of misconception.” (Metivier, 2016). 

She continues by stating that part of this misconception  is that bitcoin is anonymous, however, since 

its underlying technology is blockchain there is some ability to track the trail of transactions left by it. 

Ultimately, the risk presented by misconceptions on cryptocurrencies is that they might negatively shape 

public opinion since the average person might hear about bitcoin only in news reports regarding 

cyberattacks (Spencer, 2017). Moreover, the fact that the cryptocurrency is decentralized means that 

no central entity can defend if portrayed under a negative light (Spencer, 2017). 

Implication for blockchain adoption 

The interviewees agreed that blockchain is indeed undergoing the risk of being associated with crime 

since the public still lacks understanding of it. However, it was mentioned that this may negatively 

influence blockchain adoption only slightly since most shipping actors are more interested in the 

performance gain provided by the technology, rather than public opinion (Maersk rep. 1). Ultimately, the 

future education of the public was seen as a major source of influence affecting the magnitude of 

negative impact the association of blockchain with crime could have on the technology itself (MTI rep. 

2). 

Technological factors 

i. Lack of standards 

Factor information 

One of the current barriers for blockchain scalability is the lack of industry-wide standards (Rosenzweig, 

2017). More specifically, the standardization of blockchain would involve terminology, development, 

deployment, and security. Moreover, in the supply chain and transport industries, it has been observed 

that the consequences of missing shared data formats and technical transfer options, is the hampering 

of smooth data exchange (Lehmacher, 2017). 

Furthermore, the current blockchain landscape poses some serious concerns for interoperability. 

Indeed, blockchain development is heavily fragmented since multiple different organizations are 

currently working on their specific use cases, which has led to the development of their own standards 

and protocols. Indeed, use case specific standards are being developed by organizations such as Ripple 

Lab, Chain, Digital Asset Holding, R3 CEV consortium, and also the Hyperledger foundation (De Meijer, 

2016). However, it is also important to mention that, even if with slow progress, the International 

Organization for Standardisation (ISO) has started working on developing global standards and 

protocols for the technology (De Meijer, 2016). 



80 
 

Implication for blockchain adoption 

A common standard that enables interoperability between different protocols are considered key to 

unlock the full potential of blockchain and allow its broader acceptance. Furthermore, there is a common 

consensus among academics that industry standards are an important determinant for enabling the 

adoption of inter-firm technologies (Asare et. al 2016). Moreover, the interviewees also agreed on such 

relation and it was specified that “carriers would want to expect some standardisation to communicate 

between their networks and obviously it makes it easier to implement connectivity through 

standardisation … It will [also] help create the scalability of the software” (MTI rep. 2). 

ii. Diffusion of technologies highly compatible with blockchain 

Factor information 

One of the important aspects of blockchain is that in order to benefit from its full potential, it will need to 

work in combination with other technologies and not be a standalone system (Jabbar et al., 2017). As 

noted by Deanna MacDonald, the co-founder of Blockchain Labs for Open Collaboration, she views 

blockchain as “one of the many layers of technology that we use systematically as a society to solve the 

grand challenges facing us. I see blockchain as a layer on top of the Internet and feeding into the layers 

of other technologies that will operate on top of them both.” (Knect365, 2016). The three innovative 

technologies which are present in the shipping industry and which are thought to be highly compatible 

with blockchain solutions in the future are: Internet of Things (IoT) and big data analytics. 

The term IoT refers to sensors and other types of objects that are connected by networks to computing 

systems (McKinsey&Company, 2015), and this technology allows the monitoring or managing of the 

connected objects or machines. In the shipping sector, IoT solutions are forecasted to have a significant 

impact on route optimization, maintenance cost, and asset tracking (Tracy, 2017). For instance, in the 

case of asset tracking, equipping refrigerated containers with sensors, a processing unit, and a mobile 

transmitter, enables real-time data monitoring of container temperature with the possibility of alerting 

staff when the temperature deviates beyond a threshold level. Furthermore, a technology report by 

Lloyd’s Register (2015), predicts a widespread use of sensors in the industry with the improvement in 

sensor technology (Lloyd’s Register, 2015). 

Big data analytics may be defined as “the process of analysing this big data to uncover hidden patterns, 

unknown correlations, market trends, and other useful information” (Lloyds’s Register, 2015). Within the 

shipping industry an extensive amount of data has been produced by multiple sources and in different 

formats. Examples of this data include: meteorological and oceanographic data, traffic data, material 

and machinery performance data, cargo flow data, maritime accident data, and even passengers’ and 

seafarers’ personal data. On a global scale, experts predict that between 2013 and 2020 there will be a 

4,300% increase in the amount data generated per year as well as a growth in the total amount of data 

present by a factor of 10 between 2013 and 2020 (IDC, 2014). Consequently, it is forecasted that the 

https://knect365.com/techandcomms/article/6a6fa749-c53f-448d-9036-4f130b062451/could-blockchain-be-the-shipping-industrys-life-jacket
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management and analysis of big data in the shipping industry will become increasingly important in the 

following years (Lloyd’s register 2015). 

Implication for blockchain adoption 

Blockchain is well suited to work together with IoT devices since it would enhance security and scalability 

issues IoT devices currently face (Tracy, 2017). Indeed, the current network model where devices 

depend on a central cloud server to identify and authenticate individual devices will not be able to 

support the scalability of the IoT ecosystem in the future (Dickson, 2016). With blockchain, on the other 

hand, the creation of a dynamic distributed network will allow IoT devices to securely interconnect 

without the need of a centralised broker. Furthermore, the data received by IoT devices will be used in 

combination with blockchain-based ledgers to update or validate smart contracts in real-time. In addition, 

a blockchain system will also allow for the data received to be safely stored. Since IoT devices are 

expected to quintuple in the next decade, the benefits received by combining these two technologies 

should motivate maritime actors to adopt blockchain technology (SANS, 2017). 

Big data is currently facing three main challenges: control (who should control the data infrastructure 

when multiple parties are involved), data authenticity (whether the data is trustworthy and truthful) and 

monetization (regarding how the rights to owning the data may be transferred as well as evaluating the 

possibility of a future universal data marketplace) (McConaghy, 2016). Blockchain technology can be 

used as a tool to address all these issues. More specifically, this technology will enable shared control 

of the data due to its decentralised nature. Moreover, a blockchain is immutable, therefore, ensuring the 

trustworthiness of data. Finally, blockchain will allow for the elimination of current “data silos”, paving 

the way for the creation of a universal data marketplace. Indeed, within a blockchain database a protocol 

designed for the transfer of intellectual property rights would enable data to be bought and sold as an 

asset (McConaghy, 2016). Ultimately the future increase in data generation which will be managed by 

big data analytics will favour the introduction of blockchain, being well suited to address big data’s 

current major issues (Lloyd’s register 2015). 

Overall, interviewees agreed that the diffusion of technologies which could be complemented by 

blockchain such as IoT and Big Data should facilitate the adoption of the former. Nonetheless, some 

were concerned with the current presence of these technologies in the industry. Indeed, our 

representative from CBS argued: “Most of the maritime companies are using centralized technologies. 

IoT is only at the prototype level and still not widely used in the maritime business” (CBS rep. 1). 

Moreover, others argued that another technology within the industry which could be complemented well 

by blockchain is cloud computing. 

https://techcrunch.com/2016/06/28/decentralizing-iot-networks-through-blockchain/
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iii. Growing cybersecurity threats 

Factor information 

The recent ransomware attack which affected Maersk has made clear that cybersecurity threats are 

omnipresent in the shipping industry (Baker, 2017). Furthermore, the future prospects pose some 

concerns for the industry. Indeed, in its recent report the SANS Institute estimated that at the beginning 

of 2016, ransomware attacks occurred across the world approximately every 20 seconds, however, by 

September of that same year the frequency of the attacks increased to 10 seconds (SANS, 2017). 

Most reports expect cyber attacks to increase in 2018 since by July of that year all vessels will be 

required by the IMO to use the Electronic Chart Display and Information System (ECDIS). The ECDIS 

is a advancement in the navigational chart system which uses GPS to pinpoint locations and receive 

directions. However, since this new system relies on internet-based software it is considered vulnerable 

to cyber attacks (Control Risks, 2016). Furthermore, the introduction of innovations such as cloud 

computing and IoT devices in the shipping industry will need new architectures, processes, and controls 

in order to maintain a tolerable level of cyber risk (SANS, 2017). 

Implication for blockchain 

Blockchain-based ledgers provide several advantages to address the threats to cybersecurity compared 

to centralised ‘single-point-of-failure’ systems. Indeed, this technology offers advantages in three key 

areas: blocking identity theft, prevention of data tampering, and impeding distributed denial-of-service 

attacks (DoS) (Richmond, 2017; Monitor Deloitte, 2017). The latter aspect is extremely relevant for the 

protection against ransomware attacks since they are ultimately considered DoS attacks which use 

malware to encrypt crucial data or executable files in order to bring key business services to a halt 

(SANS, 2017). Moreover, it is believed that if Maersk had its blockchain system  in place, the attack 

against it would have not taken place. This is because, while malware can exploit possible weak links 

by moving from one IT network to the other, blockchains “run in a sterile environment. The only way to 

get data in is through the chain, an attack cannot work.” (Wingrove, 2017). Ultimately, according to all 

of the people we interviewed blockchain may be considered a much safer alternative to centralized 

systems, in turn favoring future adoption if risk of cyber attacks increases. 

Legal factors 

i. Rising fraudulent activities 

Factor information 

In recent years, the shipping industry has seen an increase in not only the amount of fraud but also in 

the variety of methods used. Indeed, methods range from the use of modern technologies such as 

https://lloydslist.maritimeintelligence.informa.com/LL108941/Maersk-cyber-attack-should-serve-as-a-timely-warning-to-others
http://www.nasdaq.com/article/advancing-cybersecurity-with-blockchain-technology-cm780007
https://www2.deloitte.com/content/dam/Deloitte/de/Documents/technology-media-telecommunications/TMT-Cyber-Security-Blockchain-March-2017-en.pdf
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hacking to “old school” approaches such as document fraud (SKULD, 2014). More specifically, fraud 

scenarios (including bribery and corruption) which most often occur in the industry, may come in the 

form of: misrepresentation of Bills of Lading including under-invoicing by importers to avoid import taxes, 

bribes paid to gain contracts from exporters, illicit payments to marine surveyors conducting inspections, 

illegal payments received by customs to facilitate port operations, and illegal purchases of letters of 

credit to defraud importers or exporters (Deloitte, 2015; Williams, 2016). Moreover, according to a study 

conducted by the Organization for Economic Cooperation and Development (OECD) the transportation 

and storage industry is ranked second in the classification of industries where the most bribes are paid 

(OECD, 2014). 

Implication for blockchain 

The inherent design of blockchain technology should allow supply chain companies to increase 

protection against fraudulent activities as well as identify potential frauds more easily (Saunders, 2016). 

Blockchain identifies the authenticity of every transaction by confirming parties involved as well as the 

time and date of the transaction. If a transaction contains fraudulent information it will not be validated, 

therefore, allowing organizations to have a transparent view on each transaction (Kim et al., 2017). 

Furthermore, information within the blockchain is encrypted, therefore, not allowing users to interfere 

with the system and change the information stored within it. This would effectively protect industry actors 

from potential document manipulations (Opensea, 2017). Even if someone is able to alter past events 

within the blockchain, this will alter the coding of the event itself indicating to all other blockchain users 

that a change has occurred, hence, allowing companies to recognize the fraudulent attempt and who 

initiated it (Robinson, 2016). Ultimately, this increasing trend in fraudulent activities within the shipping 

industry should motivate businesses to adopt blockchain technology. 

Interviewees mostly recognized the abilities of blockchain to combat fraudulent activities. Furthermore, 

they identified the entities most interested in this aspect of blockchain to be other than shipping industry 

companies, “customs and governments are interested in blockchain … because the system will perform 

the controls for them [through automation]” (Ericsson rep. 2). 

ii. Stringent and complex data protection 

Factor information 

Even if there is no such thing as global data protection law, data protection laws of countries around the 

world seem to be particularly stringent and complex for compliance from distributed digital activities 

occurring within a blockchain system (Baker McKenzie, 2017).  

In the EU for instance, law regarding data protection will be updated with the introduction in 2018 of the 

General Data Protection Regulation (GDPR) which aims at further strengthening and harmonizing data 

protection legislation across all European member countries (EU Council, 2015). Furthermore, under 

Article 17 the “right to be forgotten” is expected to be especially challenging for blockchain technology 
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applications to comply with (Baker McKenzie, 2017; Tena, 2017). Moreover, in Australia, the Australian 

Privacy Act increased its focus on cross-border transfer of data. This regulation implies that the entity 

transferring the data outside of national borders is responsible for any breaches on behalf of the 

recipient. On the other hand, US data protection law is extremely fragmented since it is composed of a 

variety of state and federal laws covering specific industry sectors. Finally, it should also be mentioned 

that data protection law in many Asian countries is relatively new and has undergone a rapid 

development just in the last 5 to 10 years, causing its future development to be currently unclear (Baker 

McKenzie, 2017). 

Implication for blockchain adoption 

The currently stringent and complex data protection regulation around the world has various implications 

for blockchain adoption.  

First of all, the stringent “right to be forgotten” might seriously hinder adoption since blockchain’s 

immutable characteristic implies that data cannot be easily erased, on the other hand, said right allows 

any European citizen to have, upon request, their stored information deleted from external databases 

(Tena, 2017). Ultimately, this raises the question of whether a blockchain-based solution will be able to 

comply with this current regulation. However, some argue that this issue might be circumvented by 

having the law changed from granting the right to “delete” personal data to “prohibiting the use” of it. 

Moreover, others argue that a blockchain system may be designed to allow stored information to be 

deleted if the majority of users agrees to it (Tena, 2017; Baker McKenzie, 2017). Furthermore, the 

stringent Australian regulation concerning cross-border transfer of data, entails that any Australian node 

in a blockchain will be significantly liable under current rules. On the other, compliance complexity for 

blockchains with US nodes will be significant since due to the fragmentation of US data protection, a 

broad spectrum of regulations will have to be taken into account. Finally, the adoption of blockchain-

based solutions in Asian countries seems relatively precarious due to the ambiguous future 

development of data protection regulation (McKenzie, 2017). 

iii. Growing health and safety precautions 

Factor information 

The movement of cargo from one point in the supply chain to another involves multiple separate 

organizations all of which have different ways of working. This has in turn caused information asymmetry 

among industry actors regarding the cargo being transported (Chambers, 2017). This has led to a history 

of maritime accidents which more recently was specifically caused by unbalanced containers (SEKO, 

2016; Chambers, 2017). Three main accidents which prompted action from the IMO to further address 

health and safety issue within the industry have been: the 2007 accident of the MSC Napoli where 20% 

of the containers were found to be 3 tons overweight than what had been declared, the 2011 accident 

at the Port of Darwin in Australia where a container overweight by 22 tons broke free from a crane and 
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fell near two workers, and finally in 2011 at the port of Algeciras in Spain a ship overturned since 10% 

of its containers were weighing up to 7 times their declared weight (SEKO, 2016). Following these 

accidents an amendment for container weight and verification was drafted and approved. Hence, on 

July 1st 2016 what is known as the SOLAS Verified Gross Mass (VGM) regulation became international 

law under the IMO (SEKO, 2016). This regulation establishes the use for two certified methods for 

weighing cargo and ultimately sets a more stringent regulation to improve the worker health and safety 

within the industry (IMO, 2017). 

Implication for blockchain 

After the SOLAS VGM regulation came into force, a variety of options became available, each requiring 

the interaction with a different set of systems and processes. With a blockchain-based service, on the 

other hand, VGM information may be captured at load point and shared real-time with all interested 

industry actors. This means that containers which are overweight wouldn’t be able to go on the road, 

therefore, remaining relatively far from ports or ships. Hence, blockchain would allow the VGM 

certification process to become more efficient and allow for reductions in operational costs, favoring 

future adoption of the technology (Chambers, 2017).  

Overall, interviewees agreed with the above mentioned relationship and an additional insight was 

provided by the second MTI representative by saying, “SOLAS VGM is a perfect showcase for a 

container weighbridge becoming an IoT device being managed by blockchain. IoT devices aren’t really 

legal yet, but with a weighbridge it is possible certify, calibrate, and regulate a container’s weight” (MTI 

rep. 2). 

iv. Absence of legal frameworks 

Factor information 

Most of the innovative concepts and possible real-world applications introduced by blockchain systems 

are still subject to study being at a very nascent stage. Hence, for many aspects of blockchain no legal 

frameworks providing regulatory guidance are currently available. More specifically, the main aspects 

of the technology for which a framework is missing are: the legal nature of shared distributed ledger 

technologies (DLTs), recognition of tamper-proof nodes which ensure veracity, legal validity of stored 

documents as evidence of possession or existence, enforceability of smart contracts, and compatibility 

of right to be forgotten (Tena, 2017; Clyde & Co, 2016). These are now explained in more detail. 

The legal nature of DLTs poses issues for determining jurisdiction and applicable law in the case 

something should go wrong within the blockchain. Indeed, by definition DLTs have no central 

administration with a specific location, therefore, network nodes in a blockchain system may be located 

in different countries, being subject to different legal requirements. Furthermore, for this same reason 

the liability related to a blockchain system presents concerns since no single party may be responsible 

for the functioning of the system and information it contains (Tena, 2017; Clyde & Co, 2016). 
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The immutability and tamper-proof characteristics of nodes are widely recognized by the IT community. 

However, there currently is no legal recognition of this aspect and no framework is in place to 

standardize the data protection and identity authentication of legal persons within a blockchain. 

Ultimately, this implies that a claim of veracity of the information contained in the blockchain system will 

not be seen as a valid legal argument in court (Tena, 2017). Furthermore, for certain blockchain 

applications it will also be necessary to achieve recognition that stored information regarding ownership 

or existence of an asset has legal validity.  

Furthermore, smart contracts are another important aspect of blockchain for which regulatory guidance 

is lacking. The first issue still unaddressed is that the signatories to the contract which may be subject 

to different laws under different jurisdictions. Moreover, another issue that may be identified is the liability 

of smart contracts. Indeed, there are numerous parties involved in smart contracts which include: the 

parties mentioned within the contract, the creator of the smart contract, and its custodian. Hence, other 

than the possibility of one of those parties breaching the contract, its liability may be connected  to the 

chance that the contract itself may be flawed due to coding or design errors (Tena, 2017). Ultimately, 

these unaddressed issues would make it extremely difficult to determine who is liable if a smart contract 

fails. 

Implication for blockchain adoption 

According to the Clyde & Co (2016) report on blockchain and law, “courts and regulators across the 

world are unlikely to allow the wholesale adoption of technology which bypasses established oversight” 

(Clyde & Co, 2016). Ultimately, this implies that the absence of regulatory frameworks for important 

aspects of a blockchain system might slow down the adoption of the technology since authorities may 

impede companies from using blockchain-based solutions before these issues are successfully 

addressed. 

Ecological factors 

i. Great attention to environmental pollution 

Factor information  

Awareness around climate change has gained in importance over the recent years (pwc, n.d.). This has 

prompted governments around the world in taking measures to promote emission reductions, such as 

environmental taxes and emission trading schemes. In addition, businesses are facing growing pressure 

from the public to address sustainability issues. Sustainability may be defined as “meeting the needs of 

the present without compromising the ability of future generations to meet their own needs” (WWO, 

2012).  

https://www.pwc.com/gr/en/services/audit-services/shipping/sustainability-corporate-responsibility.html
https://www.wwf.at/de/view/files/download/showDownload/?tool=12&feld=download&sprach_connect=2395
https://www.wwf.at/de/view/files/download/showDownload/?tool=12&feld=download&sprach_connect=2395
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Taking ocean shipping into consideration, the amount of CO2 emission is low compared to other means 

of transportation, however, according to a 2014 IMO study, the total amount of shipping emissions 

account for 2.5% of global greenhouse gas emissions  (IMO, 2014; ICS, n.d.). The report also expects 

emissions from shipping to increase from 50 to 250%, which the European Commission states is not in 

line with the internationally agreed goal of keeping global temperature below a growth rate of 2%. 

Moreover, the European Commission released a strategy in 2012 to reduce emissions from this industry, 

including the new Monitoring, Reporting, Verification (MRV) regulation (EC, 2017).  

Implication for blockchain adoption 

However, with blockchains which are relying on the proof-of-work consensus to establish trust, the 

amount of power consumption associated is extremely high and unsustainable (Tapscott & Tapscott, 

2016). Indeed, estimates of bitcoin’s electricity consumption are comparable to the energy consumption 

of Cyprus at the high end, more than 4.400 billion kilowatt-hours (Tapscott & Tapscott, 2016). Thus, by 

design, blockchains leave a large carbon footprint in order to keep the system secure. Although, several 

alternative consensus mechanisms with a lower carbon footprint are being developed, such as the proof-

of-stake, the energy consumption needed for a completely decentralised system is higher than 

traditional centralised database technology (Morabito, 2016).  

With the increasing awareness around climate change and sustainability issues combined with 

increasing regulatory and public pressure to address these concerns, the energy intensive usage of a 

blockchain system would make shipping actors reluctant to adopt it. However, several of our 

respondents pointed out that this would eventually be solved by advancements of the technology itself, 

which are currently in progress (Maersk rep 1). Moreover, the second respondent from MTI also pointed 

out that the shipping industry would not need such an energy intensive consensus mechanism such as 

the one employed in the bitcoin blockchain (MTI rep 2.).  

5.2.3 Trend and Uncertainty Analysis 

In this section the trend and critical uncertainties are determined by using the Impact/Uncertainty grid. 

Impact/Uncertainty Grid 

For each shipping industry PESTLE factor the average of the 15 rankings has been calculated and has 

been plotted in the impact/uncertainty grid. The grid in Figure 13 contains all 20 of the analyzed PESTLE 

factors and is divided into three sections, namely: secondary elements, predetermined elements/trends, 

and critical uncertainties. It is also important to note that, as specified by the Schwenker & Wulf (2013) 

methodology, the scale of the axes have been adjusted according to the minimum and maximum values 

assumed by the uncertainty and impact data. Specifically, the range of the uncertainty is from 3.8 to 7.6, 

while the impact range is if from 3.3 to 8.3. Finally, the 15 rankings obtained for each factor may be 

found in Appendix 4. 

http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Greenhouse-Gas-Studies-2014.aspx
http://www.ics-shipping.org/shipping-facts/environmental-performance/comparison-of-co2-emissions-by-different-modes-of-transport
https://ec.europa.eu/clima/policies/transport/shipping_en
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Figure 13 - Impact/Uncertainty grid application 
Source: own creation 

The secondary elements section of the grid contains those factors that have a weak potential impact on 

blockchain adoption within the shipping industry and a low to high uncertainty regarding their 

development in the next 5 years. This section is located in the bottom half of the grid and includes the 

following 5 factors: growing health and safety precautions, shortage of officers due to aging workforce, 

rising crude oil price, greater attention to environmental pollution, and reduced access to bank funding. 

Moreover, since these factors have only a minor impact on future blockchain adoption they will not be 

used in the development of the shipping industry scenarios. 

The predetermined elements/trends section of the grid contains those factors which have a relatively 

high potential impact on blockchain adoption in the shipping industry and a more certain development 

during the next 5 years. Overall, 11 factors may be classified under this section: rising bureaucratic 

burden, rising fraudulent activities, lack of standards, stringent and complex data protection, rising 

consolidation, growing cybersecurity threats, slowing global trade growth, opposition from incumbents, 

overcapacity of merchant fleets, association with crime and illegal activities, and diffusion of highly 

compatible technologies. Where relevant, these factors may be considered in the development of the 

shipping industry scenarios since they are considered to have a significant potential impact on future 

blockchain adoption. 

Finally, four factors have been classified as critical uncertainties. These are the factors that are located 

in the upper-right half of the grid and have received the highest combination of potential impact and 

uncertainty. These 4 factors which may be identified as critical uncertainties are: 
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1. Geopolitical stability 

2. Absence of legal frameworks 

3. Legislators’ lack of understanding 

4. Rising protectionism 

These factors will be prioritized in scenario development and are the foundation on which the two 

scenario dimensions are constructed. 

Key uncertainties 

This first meta-category is formed by the factors absence of legal framework for blockchain and 

legislator’s lack of understanding of blockchain. A legal framework refers to a set of rules or procedural 

steps, often established through precedent in common law, through which judgments can be determined 

in a given legal case (Tiller et al., 2006). Furthermore, the legislators’ understanding of blockchain refers 

to understanding the core concepts of blockchain in order to adopt a balanced approach in regulation 

and legislation which avoids the use of the technology for criminal activities while at the same not stifling 

the development of the technology itself, consequently limiting the benefits it can provide (Tapscott et 

al., 2016). The common aspect associating these two factors is the current readiness of both the rules 

and actors constituting the legal environment for the regulation of blockchain-based applications in the 

shipping industry. Therefore, the first scenario dimension that may be derived is the legal environment 

maturity. 

The second meta-category is formed by the factors geopolitical stability and rising protectionism. 

Geopolitical stability refers to the volatility related to climate change, competition for scarce resources, 

state fragility, and ideological conflicts worldwide. Furthermore, it has implications for global trade, 

migration, and governance (Futures Centre, 2015). Protectionism refers to policies restraining trade 

between countries with the aim of protecting domestic businesses and workers from foreign competitors. 

The most common policies include tariffs, quotas, subsidies, exchange rates, and administrative barriers 

such as excessive government regulations (Kuepper, 2017). Moreover, protectionism has been 

historically associated with a more conservative political mindset (Robert, 1990).  

An important cause for the rising trend in protectionist policies may be identified in the current 

geopolitical instability since destabilizing events such as Brexit and the leave of the US from the Trans-

Pacific Partnership have at their foundation the will by governments to impose more protectionist 

measures. Protectionism is considered to be closely connected to the level of globalization, therefore, 

a change in protectionist policies may be considered to affect the globalist mindset of governments 

worldwide (Burris, 2010). This inherently affects whether countries are open or not to cross-country 

novelties, such as blockchain. This is because blockchain may be disruptive to the domestic entities in 

the country itself, such as intermediaries, and, due to its decentralized nature, reduce governmental 

control over cross-border trade (Doherty, 2017). Therefore, the second scenario dimension which may 

be derived is the government openness towards blockchain. Indeed, a reaction to the introduction of 
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blockchain applications in the industry may encounter either a liberal and open mindset or a conservative 

and restrictive mindset regarding their diffusion. 

5.2.4 Scenario building 

Based on the identified key uncertainties, we will now proceed to the creation of the scenarios for the 

shipping industry in 2022.  

Scenario Identification 

The two key uncertainties legal environment maturity and government openness towards blockchain 

have been placed respectively on the x-axis and y-axis of the scenario matrix in Figure 14. 

 

Figure 14 - Scenario matrix application 
Source: own creation 

Before beginning with the storyline of each scenario it is important to define the extreme values of each 

dimension. 
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Legal environment maturity 

For this dimension the positive development has been labeled as mature regulatory environment for 

blockchain adoption. In this case, by 2022 legislators have acquired the necessary knowledge to fully 

understand blockchain technology and its possible applications within the shipping industry. 

Furthermore, comprehensive legal frameworks are in place which allow for a balanced and supportive 

regulation of the technology’s applications and resolutions for legal cases involving blockchain 

technology are easily achieved since extensive guidance is available for them. 

On the other hand, the negative outlook has been labeled as immature regulatory environment for 

blockchain adoption. This means that by 2022 the legislators have not fully understood blockchain 

technology. Moreover, legal frameworks guiding its regulation are only partially present or nonexistent. 

Government openness towards blockchain 

For this dimension the positive development is liberal reaction towards blockchain adoption. In this case, 

by 2022 governments will have openly accepted blockchain-based applications in the shipping industry 

since they fully understand its potential as well as the benefits it is able to provide. Indeed, these will be 

considered to outweigh the need of stringent government control over cross-border trade and the 

possible disruptions created by the technology. 

On the other hand, the negative outlook is conservative reaction towards blockchain adoption. This 

indicates that by 2022 governments will strongly oppose blockchain-based applications in the shipping 

industry since the potential of the technology as well as the benefits it is able to provide are not fully 

understood. Indeed, these will not be able to outweigh the need of stringent government control over 

cross-border trade and the possible disruptions created by the technology since they are viewed as 

destructive to the domestic industrial environment. 

Influence Diagram  

As one can observe from Figure 15 relevant predetermined elements and trends as well as critical 

uncertainties have been used to develop a chain of causes and effects that lead to end states 

represented by the two previously identified key uncertainties. 
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Figure 15 - Influence diagram 
Source: own creation 
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Shipping industry 2022 scenarios 

Now each scenario of the shipping industry in 2022 will be presented. It is important to note that for each 

scenario, specific figures and facts have been included in order to improve its realism. Moreover, events 

without a clear source but a clear effect, such as amount of fraudulent activity and influence of incumbent 

intermediaries, were included in the scenarios where they were deemed most relevant. Finally, a fact 

sheets for each scenario has been developed and it may be found in Appendix 5.  

 

 

Scenario 1: Blockchain marvel 

 

“The 2017 proof-of-concepts for a blockchain-powered shipment of a container of flowers from the port 

of Mombasa in Kenya to the port of Rotterdam in the Netherlands now feel like a distant memory. Indeed, 

according to industry experts, the global ocean shipping trade is now globally digitized as initially 

envisioned by IBM-Maersk partnership. This was finally achieved through the collaboration of a wide 

range of industry entities and the combination of the IBM-Maersk industry-wide solution with a myriad 

of other adjunct blockchain applications, serving more specific uses within the industry”, describes a 

press release from a reputable international newspaper. The key enablers for this widespread success 

of blockchain have been identified in an extensive government openness to the use of blockchain and 

the emergence of supportive legal frameworks. 

The years following 2017 have been characterized by the rapid development of a globalist mindset. This 

mindset implied a greater willingness to reduce government control over international trade flows in 

favor of decentralized blockchain systems which would enhance the efficiency of trade activity across 

borders. This change in mindset may be identified in the developments of the geopolitical landscape 

and traced back to the Brexit negotiations. Indeed, the self-enforcing process of concessions between 

the UK and the EU was able to preserve the strong relationship bonds between the two parties as well 

as the united economic strength present prior to the referendum. In turn, the US, sensing the economic 

restrengthening of the European countries, decided to optimize the Transatlantic Trade and Investment 

Partnership (TTIP) by taking into account the leave of the UK from the union and strive to achieve higher 

joint gains for all three parties. Furthermore, a year after its withdrawal from the Trans-Pacific 

Partnership (TPP), the US rejoined the multilateral trade agreement by renegotiating the terms with its 

members. The combination of these events determined a significant reduction in  protectionist measures 

worldwide, greatly incrementing global trade. In turn, an improvement in shipping company profit 

margins was seen which allowed a greater allocation of corporate funds for research and development 

(R&D) aiding the diffusion of upcoming technologies within the industry.  

Indeed, the period between 2017 and 2022 has been characterized by an exponential increase in the 

presence of blockchain-compatible technologies, such as IoT. Back in 2015, the installed base of IoT 
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devices was of 15.4 billion worldwide (Columbus, 2016). The forecasts related to that figure have been 

far exceeded with the global presence of approximately 35.6 billion IoT devices in 2022. Experts attribute 

the greatest share of this increase to the shipping industry since IoT sensors have become a 

fundamental part of maritime logistics providing live status updates regarding a wide array of processes 

which, back in 2017, were time consuming and required the presence of employees. For instance, the 

manual control of refrigerated containers which had been the norm for decades is now a practice of the 

past. As of 2022, IoT sensor technology coupled with the underlying industry-wide blockchain system 

allows the transmission of live status updates on the environmental conditions within containers, which, 

if necessary, allows carriers to act within seconds to save the perishable goods contained therein. 

However, similarly to the 2018 diffusion of the new ECDIS navigational GPS technology considered to 

pose greater cybersecurity risks due to its reliance on an internet-based software, this surge in new 

technologies within the industry also caused shipping actors to become increasingly vulnerable to 

cyberattacks (Control Risks, 2016). This prompted companies to seriously address the issues of security 

further diverting their attention towards blockchain systems which, thanks to their inherent cryptographic 

technology, were considered almost unhackable at the time (Marvin, 2017). 

Concurrently with the aforementioned events, a significant level of industry support promoting 

blockchain technology rapidly expanded globally. Indeed, blockchain education workshops, classes, 

and presentations promoted by entities such as BLOC, BECON, YoungShip, and University of 

Copenhagen were initially introduced in the two major blockchain development hubs, Copenhagen and 

Rotterdam. These initiatives quickly expanded to other countries, effectively educating shipping 

industry’s actors and the wider public on the concept of blockchain, its applications, and its benefits. 

This education effect on the public was further enforced by the media which accurately distinguished 

cryptocurrencies, such as bitcoin, from their underlying blockchain technology and its other applications. 

Indeed, some news outlets also indicated that if Maersk had a blockchain system in place, it could have 

effectively protected its data from the Petya cyber attack which used bitcoin as ransom currency 

(Wingrove, 2017).  

Furthermore, the generation of industry-specific blockchain standards in combination with the 

aforementioned educational initiatives, had an important role in shaping the legal frameworks governing 

the use of blockchain. Indeed, the initial standardization efforts undertaken by the ISO to provide cross-

industry standards, also known as “horizontal standards”, prompted the collaboration of the IMO which 

aided in the creation of blockchain standards for potential solutions specific to the shipping industry, 

also known as “vertical standards” (S. Brose et al., 2014). The combination and harmonization of these 

two kinds of standards permitted legislators to gain a thorough understanding about the consistent 

terminology and reference architecture of a blockchain system, as well as the privacy, security and 

identity issues related to it (Winter et al., 2017). These common foundations for the understanding of 

blockchain, allowed legislators to resolve seemingly insurmountable regulatory hurdles caused for 

instance by the incumbent General Data Protection Regulation (GDPR). Indeed, the concerns regarding 

the possibility of de-anonymizing certain information in the blockchain, was recognized not to be a 
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system-inherent issue . Rather, it was tied to how a blockchain system would be designed, therefore, 

the “privacy by design” principle already present in Article 25 of the GDPR was used as reference point 

in which personal data wouldn’t be visible publicly to blockchain users, but only to the interested parties 

involved in the information transaction (Deloitte, 2016).  

The extensive diffusion of new blockchain-compatible technologies, the great cybersecurity threats 

deriving from the innovations themselves, as well as the understanding from the media and the public 

of the benefits of blockchain, contributed to strongly drive the motivation for blockchain adoption by 

governments worldwide. Moreover, this strong motivation coupled with a “pro-globalist” mindset deriving 

from the enhancement of existing multilateral agreements, has led to the presence of a variety of 

blockchain solutions as well as an industry-wide adoption of blockchain. On the other hand, the industry 

support deriving from blockchain education initiatives and standards has helped legislators achieve a 

thorough understanding of the technology. This translated in both effective modifications of legal 

frameworks as well as the creation of new ones which supported the development of blockchain, 

ultimately allowing blockchain solutions to fully exploit their potential.  

 

 

Scenario 2: Threat monitoring 

 

As of 2022, the advancements in the regulatory field for the regulation of blockchain are notable, allowing 

for a the presence of accurate and detailed regulations for its governance. However, the technology and 

its applications are not well seen by governments which in most countries tend to restrict its use in order 

to better monitor the commercial activity in nodes present within national borders. Ultimately, only a few 

authorized blockchain applications are present in the shipping industry. The reasons for this may firstly 

be identified in the relative closure of governments towards the use of blockchain driven by a moderately 

anti-globalist mindset as well as low motivations for its adoption. Moreover, the presence of educational 

events coupled with standards allowed lawmakers to accurately understand and regulate the 

technology. 

Since 2017 a moderately anti-globalist mindset has developed among governments around the world 

causing a conservative reaction towards the adoption of blockchain, which, due to its decentralized 

nature, is known to potentially reduce governmental control on economic exchanges between countries. 

Indeed, this may be traced back to the developments of the geopolitical landscape. Indeed, the UK and 

EU eventually negotiated for a “hard Brexit” where numerous tariff and nontariff trade barriers were put 

in place between the departing country and the union. In turn, this caused the US to seriously reconsider 

its presence in the TTIP. While its membership was preserved, numerous trade agreements were 

removed and the remaining ones were renegotiated in order to reduce the US financial exposure to the 

weakened European economy. Moreover, after withdrawing from the TPP, the US focused on 

strengthening its internal economy with the aim of being less dependent on the imports from the TPP 
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member countries. Hence, these geopolitical events led to a worsening of worldwide protectionist 

policies. In turn, this caused to decrease investments in corporate R&D funds, hindering the 

innovativeness of the industry.  

As of 2022, industry actors continue to rely primarily on the same legacy enterprise resource planning 

(ERP) systems which had dominated the industry in the past decades, while only relying on innovative 

solutions in small experimental applications. Hence, due to the relatively low industry innovativeness, 

only a few slowly advancing proof-of-concepts of blockchain-compatible technologies are present. 

Concurrently, the amount of frauds within the industry accelerated their already growing trend. These 

ranged from traditional physical document forgery such as under-invoicing of bills of lading, to the 

hacking of IT legacy systems similar to the 2017 WannaCry and Petya ransomware attacks. Indeed, the 

worldwide occurrence of ransomware attacks which in 2016 had reached a frequency of 1 every 10 

seconds worsened, reach a rate of 1 per 5 seconds in 2022 (SANS, 2017). This led many shipping 

businesses and authorities to identified in blockchain’s cryptographic system a secure solution. 

However, the monitoring of the technology’s use by government authorities diverted companies to other 

readily available security solutions.  

Moreover, a gradual interference by industry intermediaries, created problems for the overall 

understanding of blockchain technology. While educational initiatives were present in order to provide 

guidance for the main concepts of blockchain, they were not sufficiently widespread. Indeed, the 

initiative of a Blockchain Summer School by the University of Copenhagen involved the participation in 

blockchain proof-of-concept presentations and workshops by students, academics, and company 

representatives, meaning individuals actively looking for additional knowledge on the technology. 

However, the wider public was not involved in these initiatives, being primarily exposed to blockchain 

through its media coverage. This led potentially disrupted intermediaries, such as financial institutions 

to spread misinformation in the media through press releases, questioning blockchain’s benefits in favor 

of other existing technologies. In turn, this created some confusion regarding blockchain’s potential 

among the larger public. On the other hand, this affected to a much lesser extent shipping industry 

actors with an active interest in the technology. 

Even if with interference from the industry’s incumbents, the shipping industry lawmakers had a clear 

view of the potential future use cases of blockchain within the industry. The ISO, which back in 2017 

was in the process of creating a global blockchain standard, eventually reached its intent just a year 

later. These were mainly cross-industry standards were basic information regarding the consistency in 

terminology for core blockchain concepts as well as a general reference architecture of a blockchain 

system. However, the more industry-specific aspects such as shared data formats and technical transfer 

options were still not clear (Ecob et al., 2017; Lehmacher, 2017). Nonetheless, this was enough for 

legislators to come up with an accurate regulation of the few blockchain applications present in the 

market. Therefore, while the regulation effectively governed said applications, due to government 

monitoring some laws were still constricting rather than supportive to their development. 
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The continued reliance on legacy systems for everyday business, the increased cyber security threats 

but lack of use of blockchain solutions due to government monitoring, and the relative contradicting 

information regarding the nature of blockchain portrayed by the media, translated in a moderate 

motivation for blockchain adoption. Hence, this weak motivation towards blockchain coupled with a 

reduction in global economic ties between countries worldwide, contributed to the gradual closure of 

governments towards the integration of blockchain in their national shipping industries. On the other 

hand, industry support deriving from blockchain education initiatives as well as the introduction of global 

standards, helped legislators achieve a degree of understanding of the technology which was enough 

for an effective and mature governance of the scarcely available blockchain applications within the 

shipping industry.  

 

 

Scenario 3: Reality check 

 

“One of the most praised technologies of our time whose importance had been compared to the 

internet’s, is also one of the greatest failures of all time. Indeed, its association with the darkest criminal 

activities in the Deep Web and the reality check it was struck by when facing regulatory hurdles, 

determined its demise even before having a chance of demonstrating its value”, describes one of the 

many manipulated media outlets. The major causes behind this significant failure of an attempt to create 

an industry-wide blockchain solution may be identified in the strong closure of governments towards 

blockchain driven by a significant anti-globalist mindset and strong motivations against its adoption. 

Furthermore, the absolute inexistence of adequate regulatory frameworks to correctly regulate its 

industry applications, also had a significant role in the technology’s demise. 

The development of a strong anti-globalist mindset determined a significant conservative reaction 

towards the adoption of a decentralized blockchain system, seen as potentially facilitating and 

liberalizing trade between countries. The source of the events leading to this final position may be 

recognized in the Brexit negotiations which put an end to an economically strong and united Europe. 

Indeed, the negotiations eventually spiraled into accusations between the two parties regarding the 

money owed by the UK in order to leave the union. In turn, this allowed for the rise in power of populist 

political movements within various member states, which highlighted the oppressive role of the EU in 

the negotiations. Moreover, this prompted other EU members to follow a similar path to Brexit through 

referendums which eventually led to the fragmentation of the union and determined its dissolution. On 

the other hand, the US foreign policy was guided by the motto “America First”, which had characterized 

President Trump’s campaign. This ultimately caused the severing of all ties in both the TPP and TTIP. 

Indeed, after Philippines’ president Duterte announced the break in the military and economic 

relationships with the US, other divisions within the TPP followed, eventually causing the dissolution of 

the partnership. Overall, this significant worldwide fragmentation generated pervasive protectionist 
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measures worldwide which substantially reduced worldwide trade and the shipping company’s profits, 

bringing firm R&D activity to an historical minimum. 

Hence, after 2017, an almost complete halt in the technological advancement of the shipping industry 

has been seen. Indeed, due to the severely decreased margins, many proof-of-concept projects were 

abandoned and their funds rerouted into the management of everyday business processes in order to 

ensure the short-term survival of maritime businesses. Indeed, as of 2022, the IT systems and business 

procedures within the industry are the same ones of more than a decade ago. Hence, as of 2022, the 

presence of blockchain-compatible innovations is almost inexistent, while the blockchain development 

projects present in 2017 have been either abandoned or have yet to be fulfilled. 

While some industry support promoting blockchain could be seen back in 2017, this immediately ceased 

in the coming years. The low presence of educational initiatives which initially stirred some interest, 

were quickly overshadowed by the misinformation that was intentionally spread by some shipping 

industry incumbents. Indeed, since intermediaries operating within the industry such as lawyers, 

brokers, and bankers deemed the technology highly disruptive for their businesses, therefore, they 

began strongly opposing its diffusion. Tactics employed involved using media outlets to convey an 

inflated possibility of blockchain being used by criminals and continuously tie blockchain to 

cryptocurrencies like bitcoin, which were extensively used for criminal activities. In fact, statements such 

as “10 percent of money invested in Ethereum-based Initial Coin Offerings (ICOs) so far in 2017 have 

ended up in the hands of criminals” were often brought up and highlighted by the news (Watkins, 2017). 

Furthermore, the use of blockchain in the Dark Web was often described as destructive, indicating that 

if it was used for an illegal market place such as the infamous Silk Road, it would have made transactions 

and information anonymous and untraceable. Of course, this was not true since it was proven that 

transactions within a blockchain could not be traced (Bohannon, 2016). However, this was enough to 

spread among the wider public the strong belief that blockchain would have primarily aided criminal 

activity (del Castillo, 2017). 

Moreover, the initial slow progress of the ISO in the creation of standards continued in the following 

years and, as of 2022, blockchain standards are still not available. The lack of standards combined with 

the presence of extensive misinformation on blockchain technology, caused major problems for 

legislators. Indeed, the common fundamentals between blockchain applications are still extremely 

unclear, eventually forcing legislators to abandon any attempts in creating legal frameworks for 

blockchain or severely hindering blockchain’s development due to imposition of inadequately restrictive 

regulation. In addition to the strong media influence, industry intermediaries coalized their efforts in order 

to achieve a strong political influence. This led to successful lobbying for further tightening of data 

protection regulation, posing overwhelming difficulties for the regulatory compliance of a blockchain-

based system within the industry.  For instance, the initial possibility of changing Article 17 in the GDPR 

regarding the “right to be forgotten”  was definitely ruled out by European regulatory bodies in order to 

preserve the fundamental right of each citizen to have, upon request, their stored information deleted 

from any external database (Tena, 2017). 
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Ultimately, the significant halt in innovation development and the strong association of blockchain with 

crime, contributed to develop a significant motivation against blockchain adoption within the shipping 

industry. Moreover, this strong motivation coupled with a strong anti-globalist mindset driven by a 

pervasive fragmentation of global economic landscape, has led to a further closure by governments 

towards a cross-country technology such as blockchain. On the other hand, the prominent influence of 

shipping industry intermediaries through media and political lobbying has created misrepresentation and 

regulatory barriers, determining the complete failure of blockchain adoption in the industry.  

 

 

Scenario 4: First steps 

 

As of 2022, a variety of new blockchain solutions even if not fully integrated across the entire shipping 

industry have successfully appeared. While shipping industry adopters have experienced a significant 

improvement in the efficiency of their business processes, many of them have faced legal disputes with 

either their customers or suppliers. For instance, in some cases glitches in smart contracts used by the 

relatively new blockchain systems have caused some agreements not to be fulfilled. This has caused 

issues in terms of determining liability due to the autonomous nature of said contracts and the lack of 

regulations governing them. Hence, the key reasons for the presence of blockchain solutions ill-

managed by the current regulatory environment are identified in the relative openness of governments 

towards the use of blockchain and the simultaneously insufficient presence of legal frameworks 

governing the technology. 

During the years following 2017 a moderate improvement in globalist mindset could be seen. This 

implied that governments gradually assumed a more liberal approach towards the adoption of a 

decentralized technology such as blockchain, since, even if potentially forgoing the strict controls of the 

governments themselves, would facilitate economic connections across borders. The origin of this 

improvement may be identified in the development of geopolitical events from 2017, beginning from the 

compromise achieved within the Brexit negotiations. This agreement entailed preserving intra-european 

trade by establishing only non-tariff barriers between the two negotiating parties. The US, even if 

showing scepticism regarding the economic weakening of the EU, decided to maintain its membership 

in the TTIP and work towards minor improvements in the trade agreement. Furthermore, regarding its 

withdrawal from the TPP, the US managed to maintain the good relationships with its members 

eventually reaching external multilateral agreements with some of them. This allowed for a moderate 

worldwide reduction in protectionist measures, moderately improving global trade. Moreover, this kept 

populist political movements at bay, slowly aiding governments in the development of a globalist 

mindset. 

This improvement in global trade allowed for companies within the industry to set aside additional funds 

to deploy for the R&D of innovative technologies within the industry. Indeed, the industry had been 

experiencing an exponential increase in the amount of data generated, including for instance, 
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meteorological and oceanographic data, traffic data, material and machinery performance data, and 

cargo flow data. In 2017, it was estimated that from 2013 to 2020 there would have been a tenfold 

increase in the amount of data generated worldwide (IDC, 2014). In order to effectively manage the 

analysis of these large amounts of data, data management systems employing big data analytics tools 

were developed. The combination of these tools with an underlying blockchain system was found to be 

extremely beneficial in terms of ensuring data authenticity and allowing multiparty data control 

(McConaghy, 2016). However, as of 2022, due the relatively slow development big data analytics in the 

shipping industry, applications are not yet fully integrated with all of the industry’s data generating 

processes, implying that data for some specific business processes is still processed manually in 

spreadsheets. Ultimately, not allowing the full realization of the benefits from the combination of the two 

technologies. During the same time period, a slight increase in cyber-attacks could be seen within the 

industry, causing a moderately greater occurrence of malware attacks and increasing the need of secure 

technologies such as blockchain. This was attributed by experts to an increased presence of new 

technologies within the industry. 

After 2017, the significant reduction in both blockchain educational initiatives and efforts in the creation 

of standards caused the technology’s understanding to be undermined. After the initial “hype” for 

blockchain, the lack of a clear understanding of the core concepts of the technology made many industry 

actors deem its integration within maritime logistics as complicated. Indeed, this led to the emergence 

of skeptics of the technology one of which explained “the technology behind blockchain is complex 

enough, add it to the complexity of a heavily regulated business environment, and blockchain may not 

even get out of the gate” (Bloomberg, 2017). Furthermore, others questioned the efforts to develop 

blockchain solutions, for instance considering it “a slightly more reliable way to track data” while probably 

being a less efficient method to keep data compared to central gatekeepers (Popper et al., 2017). Even 

if this undermined the credibility of a future blockchain solution, consortias including the Dutch Logistic 

Group, as well as others formed in both South Korea and Japan, engaged in blockchain development 

and continued to collaborate to reach their goal.  

With the growing development of blockchain solutions, different standards for the various blockchain 

solutions by organizations such as Ripple Lab, Chain, Digital Asset Holding, R3 CEV, and the 

Hyperledger foundation (De Meijer, 2016). In turn, this further slowed down the development of 

worldwide standards by the ISO which, as of 2022, has not been able to come up with standards defining 

the technology. The variety of solutions being developed as well as the lack of common standards posed 

significant issues for legislators attempting to develop legal frameworks governing the technology. This 

in turn caused an increase in disputes within the shipping industry since a variety of blockchain 

applications were present, but some core legal aspects for their governance were not fully addressed. 

Some of these aspects included, the recognition of blockchain’s tamper-proof nodes ensuring veracity 

of stored information, the legal validity of stored documents as evidence of possession or existence, 

and the enforceability of smart contracts spanning various jurisdictions (Tena, 2017; Clyde & Co, 2016). 
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In conclusion, the gradual improvement in the industry’s innovativeness, allowing the diffusion of 

blockchain-compatible technologies, coupled with the development of a pro-globalist mindset deriving 

from the lowering of trade barriers, was enough for governments to assume a more liberal approach 

towards blockchain adoption. On the other hand, the reduction of educational events and the emergence 

of a fragmentation of standards, has hindered the creation of regulations for the effective governance of 

blockchain. This has ultimately led to the presence of blockchain applications within the shipping 

industry accompanied by an increased occurrence of legal disputes between industry’s actors. 

Now that the insights from the interviews, secondary data, and scenarios have been presented, the 

next chapter will focus on discussing the implications of these findings. 
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This chapter is divided in four main sections. Section 6.1 discusses the TASC model findings and 

answers the first research question by evaluating the likelihood of blockchain adoption in the shipping 

industry. Moreover, Section 6.2 answers the second research question by commenting on the scenarios 

and identifying future business opportunities and threats for IT service providers. Furthermore, Section 

6.3 then focuses on the academic and managerial contributions of this thesis. The chapter ends with 

Section 6.4 in which the research limitations are identified. 

6.1 Assessing the likelihood of blockchain adoption 

The findings from the TASC model will now be discussed as well as reaching a final evaluation regarding 

the likelihood of blockchain adoption within the current maritime landscape. This evaluation will be based 

on the underlying principle of the TASC model previously mentioned in Chapter 3, stating that the higher 

the intention to use an IT system, the more likely it will actually be used and adopted (Asare et al., 2016). 

We will first address likelihood of blockchain adoption for each factor group, subsequently providing an 

overall evaluation of the likelihood of adoption of blockchain. 

6.1.1 Technological characteristics  

This section discusses the likelihood of blockchain adoption in terms of its technological characteristics: 

relative advantage, complexity, compatibility, trialability, observability, and cost of the innovation.  

Based on our findings it is evident that the characteristics of blockchain technology are largely contextual 

making it harder to evaluate the likelihood of its adoption at a general level. This posits that, as discussed 

by Iansiti and Lakhani (2017), blockchain technology may be defined as a foundational technology, 

meaning a technology “that can enable progress and applications in a variety of problem domains” 

(Chameau, Ballhaus & Lin, 2014, p. 45). Indeed, blockchain is the underlying technology for 

cryptocurrencies such as Bitcoin, but can be designed for other applications and use cases addressing 

a range of different issues.  

Within the shipping industry, blockchain solutions mainly address issues regarding inter-firm information 

sharing. These applications aim at providing cost savings and efficiency gains by, for instance, digitizing 

trade documents. Our findings refer to this value proposition and identify two main relative advantages. 

The first regards the ability to connect the currently dispersed and fragmented IT system landscape, 

thus overcoming data silos within the industry. The second, involves enforcing the accountability among 

actors along the maritime logistic chain. These advantages would not necessarily entail blockchain 

competing or replacing current technologies or legacy IT systems. Rather, the development of separate 

adapters enabling the technology to communicate with the legacy systems it interfaces with, would allow 

a blockchain solution to integrate into current legacy systems. Ultimately, with the help of an underlying 

blockchain system, the currently isolated IT systems would contribute information to a single shared 

ledger, where all participants can view current information as well as its history. Furthermore, the 
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immutability of the information that is added, would allow the interested actor to be held accountable for 

missing or incorrect information, while concurrently enabling an almost instant error detection along the 

maritime logistics chain. 

Hence, it is clear that the technology is capable of improving the current processes in the industry which 

currently lacks efficient inter-firm information sharing systems (Jensen et. al, 2014). Thus, due to the 

aforementioned advantages being repeatedly referred to by interviewees, we believe that when 

blockchain technology is applied to the shipping context it is often perceived to be better than existing 

technologies and methods. This implies that a perceived relative advantage of blockchain is present 

and due to its positive relation with the intention to adopt an inter-firm technology, we believe it will make 

its adoption more likely (Asare et. al, 2016). 

In terms of complexity, our findings suggest that the conceptual understanding of blockchain is low and 

there is no single agreed upon definition. Instead, various organizations have their own understanding 

of what blockchain is, leading them to develop their own blockchain solution. However, this results in 

even more non-interoperable systems, as well as contributing to the creation of more data silos. While 

complexity in terms of understanding the technology is high, complexity in terms of implementing and 

using the technology is highly contextual and depends on the specific solution that is adopted. Therefore, 

we cannot provide a general assessment on how difficult blockchain will be to use or implement. 

However, we deem the lack of a common understanding to pose an obstacle to technology adoption 

since it negatively impacts the Knowledge stage from Rogers’ (2003) Diffusion of Innovation Theory. 

Within this stage, the adopter gains “how-to-knowledge”, meaning the knowledge of how to use an 

innovation properly. Rogers (2003) indicates that in order for adoption to be successful, sufficient how-

to-knowledge must be gained prior to the trial of an innovation. Furthermore, the amount of necessary 

knowledge becomes greater the more complex the technology’s understanding is. Ultimately, he states 

that, “when an adequate level of how-to knowledge is not obtained prior to the trial and adoption of an 

innovation, rejection and discontinuance are likely to result” (Rogers, 2003). Therefore, we consider a 

low conceptual understanding of blockchain as the major determinant for assessing its complexity. 

On the basis of the aforementioned argument, we deem blockchain’s complexity to be high. 

Furthermore, the TASC framework proposes complexity to be negatively associated with the intention 

to adopt an inter-firm technology. This leads us to believe that a high complexity associated with 

blockchain will decrease the likelihood of its adoption (Asare et al., 2016).  

Moving on to compatibility, the TASC model distinguishes between system and organizational 

compatibility. System compatibility was already mentioned as a relative advantage for shipping actors 

since blockchain can be made to improve information sharing by connecting the presently dispersed 

and non-interoperable legacy systems in the maritime system. Thus, it should be evident that blockchain 

solutions are compatible with existing legacy systems, however, our findings showed this is not the case 

since most blockchain solutions today are not designed with legacy system interoperability in mind. We 

suggest this relates back to the different approaches to the development of blockchain solutions as well 
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as the great complexity surrounding the understanding of blockchain. However, with the use of adapters, 

a blockchain application can be made to integrate well with existing systems. Indeed, we are already 

seeing a blockchain solution that claims complete interoperability with both legacy and blockchain 

systems in addition to messaging protocols such as EDIFACT, namely “Container Streams” from MTI. 

This interoperability is furthermore enabled by utilizing data adapters, allowing seamless data sharing 

among multiple parties in the supply chain  (Macdonald & Jabbar, 2017). 

Despite the current situation shows there are few blockchain solutions made with system compatibility 

in mind, we suggest system compatibility may be achieved, since blockchain solutions  can be made to 

integrate into existing legacy systems with the help of data adapters. Thus, according to the TASC 

framework, system compatibility is positively associated with an organization’s intention to adopt an 

inter-firm technology, we suggest the blockchain’s potential for system compatibility increases its 

likelihood of adoption. 

Regarding organizational compatibility, we focus on a characteristic of blockchain, immutability, as well 

as the automation functionality the technology enables. The immutability aspect has already been 

touched upon under relative advantage, enabling specific parties in the shipping ecosystem to be held 

accountable in case of disputes, something that is difficult today due to inefficient inter-firm information 

sharing. In addition, blockchain also enables automation, for example through self-fulfilling contractual 

agreements, known as smart contracts, as well as fully digitizing the various trade documents that are 

physically transported along the cargo shipment. As a result, current jobs would have to be repurposed, 

which would naturally determine opposition to adopt the technology amongst the intermediaries that 

might become disrupted by it (Iansiti et al., 2017).  

Based on these aspects we suggest the technology faces obstacles due to low organizational 

compatibility possibly due to the current low understanding of this technology. As proposed by the TASC 

framework, the organizational compatibility is positively associated with an organization’s intention to 

adopt an inter-firm technology, therefore we suggest this factor decreases the likelihood of blockchain 

adoption.  

In terms of trialability, our findings suggest that it is indeed possible to test blockchain solutions through 

proof-of-concept pilots. These pilots bring together the various actors within the shipping ecosystem to 

test the feasibility of a blockchain solution in a real life setting. However, it is important to note that these 

initiatives require both financial resources and take time to create. Indeed, Microsoft has estimated that 

a blockchain PoC can cost as much as $300,000 and take 8 to 12 weeks to develop (Mercuri, 2017). 

Therefore, collaboration and significant resource commitment are needed in order to test the technology 

at this stage. Moreover, regarding observability the results associated with adopting a blockchain 

solution would be relatively easy to quantify. Although this depends on the specific use case, the major 

initiatives in the maritime sector are centered around business process cost-savings and efficiency 

gains. Indeed, a suggestion from the findings involved comparing the time it takes to process physical 

https://azure.microsoft.com/en-us/blog/azure-introduces-a-new-blockchain-proof-of-concept-framework-for-developers/
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documents in current business processes with the time it would take to digitally process those same 

documents within the blockchain system being observed. 

Therefore, due to the possibility of testing blockchain solutions through proof-of-concepts and the 

relatively easy quantifiability of the business process improvements provided by blockchain, we believe 

that blockchain provides a significant degree of trialability and observability. Since an innovation’s 

trialability and observability are both positively associated with an organization’s intention to adopt an 

inter-firm technology, we assume that blockchain’s observability increases its likelihood of adoption 

(Asare et al. 2016).  

Regarding the cost of the innovation, our respondents indicated that both the direct cost associated with 

acquiring the technology, and indirect costs associated with using, implementing and acquiring the 

technology, are highly dependent on the specific blockchain solution. Indeed, the overall costs depend 

on a range of factors including whether the blockchain solution is built on a public or private blockchain 

system, where the former would result in different operating costs depending on the consensus protocol 

being used, such as proof-of-work or proof-of-stake. Thus, we cannot associate an overall cost level to 

blockchain technology. 

To conclude, the high levels of relative advantage, observability, trialability, and system compatibility 

are associated with enhancing the likelihood of blockchain adoption. In contrast, complexity and 

organisational compatibility may prove obstacles as of now, decreasing the likelihood of blockchain 

adoption. However, we believe this may change in the near future, since the understanding of blockchain 

is gradually improving. Furthermore, due to the lack of a concrete blockchain solution, our findings did 

not allow us to determine the specific direct costs associated with acquiring the technology and indirect 

costs associated with using, implementing, and maintaining the technology. Ultimately, since the 

majority of blockchain’s technological characteristics indicate an organization’s intention for adoption, 

we assume that from a characteristics of technology point of view, adoption of blockchain is likely. 

6.1.2 Organisational characteristics 

Within this section we discuss shipping company organisational characteristics deemed by the TASC 

model to be important inter-firm adoption determinants, these include: management support, 

centralization, organisational size, and IT readiness.  

What transpired from our findings is that shipping organizations may typically be associated with low 

management support for new technologies. This factor refers to the active support for the adoption of 

innovations by the top management of an organization. Within the shipping industry, an organization’s 

top management is typically considered to be conservative and risk averse when it comes to investing 

in new technologies. We suggest this may stem from the historically high competitive pressure 

associated with the industry where managers have been solely used to invest in safe and low risk 

technologies giving only a small incremental improvement in, for instance, process efficiency. In 
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addition, we suggest this may also stem from having a low understanding for new innovative 

technologies, without clearly realizing the benefits they can provide. Thus, when deciding whether to 

adopt a new technology, top management focuses greatly on the cost associated with acquiring and 

using the technology, as well as evaluating the investment against its perceived risk. As pointed out in 

the previous section, both direct and indirect costs of blockchain depends greatly on a range of factors, 

making it hard to assess whether blockchain could receive a higher support relative to other industry 

innovations. 

The TASC model positively associates management support with an organisation’s intention to adopt 

an inter-firm technology. Therefore, due to the low management support towards new technologies 

deriving from a dominant risk averse mindset, this factor tends to decrease the likelihood of blockchain 

adoption within the shipping industry.  

According to our findings, the IT readiness of organizations operating in the merchant shipping and port 

segments is low. The reason for this is that shipping organisations are known to develop and upgrade 

their IT systems in-house, in turn this results in each shipping company or port having their own unique 

system, further contributing to the creation of data silos. Furthermore, it was found that IT systems of 

large global shipping companies could even differ within the same organisation, causing significant 

complexity since each national headquarter would have its own specific IT infrastructure. Consequently, 

when deciding whether to adopt a new technology, organization faces a trade-off between the cost of 

replacing the technology with existing infrastructure and the cost of integrating it with existing systems, 

both of which are often seen as cumbersome processes. Ultimately, this causes shipping industry 

organisations to be ill-equipped for implementing new IT systems. 

According to the TASC model, an organization’s IT readiness is positively related with its intention to 

adopt inter-firm technologies. Therefore, we assume that this factor lowers the likelihood for blockchain 

adoption since IT readiness of shipping industry actors was found to be low (Asare et. al, 2016). 

Organisational size was found to differ greatly within the industry. Indeed, while there are several large 

shipping organisations such as Maersk and CMA-CGM employing tens of thousands of people, the 

majority of firms within the industry are classified as micro-firms which do not exceed more than 9 

employees (Euromonitor, 2017; Alphaliner, 2017). Indeed, our findings revealed the percentage of 

micro-firms to be as high as 90% in some of the major shipping markets, thus we suggest that the overall 

organisation size within the industry is low. 

Following the TASC framework, organisational size is positively associated with an organisation’s 

intention to adopt an inter-firm technology, we suggest the majority of small organisations in the shipping 

industry decreases the likelihood for blockchain adoption (Asare et al. 2016).  

Lastly, the level of centralisation for the shipping industry was found not to provide any insights into 

determining the likelihood of blockchain adoption, since this factor differs greatly from organisation to 

organisation.  
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To conclude, the currently low management support, IT readiness, and organisational size tend to 

decrease the likelihood of future blockchain adoption. On the other hand, the ambiguity of the findings 

on centralization, did not allow us to determine its effect on the likelihood of blockchain adoption. 

Therefore, since the majority of the organizational characteristics of the actors within the shipping 

industry do not indicate an organisation’s intention to use blockchain technology, we assume that, from 

the point of view of the organizational characteristics factor group, the likelihood for blockchain adoption 

is low.  

6.1.3 External Environment  

Within this section we discuss the likelihood of blockchain adoption in terms of the determinants of the 

shipping industry, namely: competitive pressure, environmental uncertainty, and industry support. 

Competitive pressure was found to be very high in the shipping industry mainly due to the presence of 

low profit margins and the low possibility to differentiate services. Therefore, reducing the operating cost 

becomes extremely important for shipping companies in order to attract more customers. This may 

ultimately be achieved through investments in new cost saving technologies. Thus, since the TASC 

framework indicates that high competitive pressure is associated with an organisation’s intention to 

adopt inter-firm technologies, we consider the adoption of blockchain to improve the likelihood of 

adoption within the shipping industry.  

Moreover, environmental uncertainty is also perceived to be high, especially since they are greatly 

affected  by developments in world trade. Furthermore, they are also greatly affected by the regulatory 

environment. Indeed, Stopford (2009) points out the importance of regulations in the shipping industry 

as they influences costs, prices of goods and free market competition (Stopford, 2009). Since 

environmental uncertainty is positively associated with the organisation’s intention to adopt inter-firm 

technologies, we suggest the high uncertainty associated with the shipping industry to increase the 

likelihood of blockchain adoption (Asare et al., 2016).   

Finally, our findings suggest that there is a high presence of industry wide associations to facilitate the 

adoption of new technologies. Although the associations’ current understanding of blockchain is thought 

to be low, they are addressing this by educating themselves. Moreover, new associations are being 

formed to facilitate industry development and use of blockchain, such as BLOC and BECON.  Thus, 

following the proposition from the TASC framework indicating that industry support is positively 

associated with an organisation’s intention to adopt an intern-firm technology, we suggest the likelihood 

of blockchain adoption to be high.  

To conclude, competitive pressure, environmental uncertainty, and industry support, were all found to 

be high, which increases the likelihood of blockchain adoption in the industry. Therefore, we assume 

that, from the point of view of the external environment, adoption of blockchain is likely.  
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6.1.4 Inter-firm Relations  

Next, we discuss the findings regarding the relationships between firms, namely: power, trust, and 

justice. 

As previously mentioned, the shipping industry have been associated with a high competitive pressure, 

therefore, it was found that shipping operators rarely exercise a strong degree of power play, especially 

coercive power. This may be because carrier transportation services are subject to a low level of 

differentiation, which results in a favorable power structure for the customer, being able to easily switch 

to another carrier if he or she is feeling pressured. Moreover, our findings suggested a high degree of 

market fragmentation due to the presence of many shipping carriers within the industry.  

However, our findings also indicated a case of persuasive power from a carrier towards its customers. 

More specifically, the carrier offered financial incentives to motivate the customer to use their e-

commerce platform when booking a container. Although this may be seen as a use of power, we suggest 

the overall degree of power exercised by the shipping carriers is low due to a high market fragmentation, 

a low level of service differentiation, and a low switching cost for the buyers.  

Furthermore, since the TASC framework proposes a positive relation between the amount of power for 

the lead initiator and an organisation’s intention to adopt a technology, we suggest that this factor makes 

adoption in the shipping industry less likely when the shipping company is the initiating actor.  

Furthermore, the shipping industry was found to be associated with a small level of trust, which should 

not be surprising given both the high competitive pressure and the high presence of fraud in the industry. 

Indeed, the high competition leads some actors to behave unethically and cheat other actors in order to 

ensure their own survival. For instance, shipping carriers are highly exposed to a type of  bunker fraud 

where the bunker supplier may pump air into the bunker fuel, making the volume increase, thus 

overstating the actual quantity delivered (Skuld 2014).   

Nonetheless, the different actors in the shipping ecosystem still rely on some degree of trust when 

conducting business. Indeed, from the perspective of the buyer of a transportation service, credibility-

based trust was found to be most important when choosing a carrier. Despite this, we deem the overall 

level of trust low due to several opinions from our respondents pointing to the presence of a high 

competitive pressure and amount of fraud within the industry.  

Thus, since the TASC  framework proposes a positive relationship between the level of trust and an 

organisation’s intention to adopt an inter-firm technology, we suggest that the low presence of trust in 

the industry lowers the likelihood of blockchain adoption.  

Considering justice in the shipping industry, a general direction did not prevail since what is considered 

just was found by respondents to be highly contextual. For instance, cases of both distributive and 

procedural justice were mentioned when applied to different collaboration efforts. Therefore, we are not 

able to suggest how the aspect of justice will affect the adoption of blockchain.  



110 
 

To conclude, power and trust were found to be low, which decreases the likelihood for adoption. 

Although justice could not be determined due to its contextual dependence, the majority of the inter-firm 

relations determinants do not indicate an organization’s intention for adoption. Therefore, we assume 

that, from an inter-firm relations perspective, the adoption of blockchain in the shipping industry is not 

likely.  

6.1.5 Overall likelihood of adoption 

From the aforementioned analysis, one may observe that the blockchain’s characteristics of technology, 

as well as the external environment of shipping companies, contribute to increasing the intention of 

using blockchain in the shipping industry, consequently increasing the likelihood that the technology will 

actually be adopted. On the other hand, the organisational characteristics and inter-firm relations were 

found to decrease the intention of using blockchain, therefore decreasing the likelihood of its adoption. 

Hence, a clear direction regarding the future likelihood of blockchain adoption in the shipping industry 

is still uncertain. However, we believe that some obstacles that currently make blockchain adoption 

uncertain, might be overcome in the future. 

That being said, we believe that blockchain’s characteristics of technology may eventually overcome 

some of the current obstacles present in the shipping industry. For instance, we believe that the 

understanding of blockchain will gradually improve since it has gained an increasing attention in the 

industry and is attracting interested actors through industry support in the form of educational initiatives 

organized by entities such as BLOC, BECON, YoungShip, and the University of Copenhagen. 

Furthermore, another obstacle blockchain is currently facing is the potential opposition of incumbents 

due to its low organizational compatibility. However, we believe that, as any disruptive technology of the 

past, if its potential benefits are proven to be high enough, the disrupted actors will be repurposed for 

other jobs or will create other businesses in order to adapt to the change. 

Moreover, from an organizational characteristics perspective, the IT readiness was considered to be 

low due to the shipping companies’ inability to implement new technologies due to the presence of 

several heterogeneous legacy systems within their organization. This obstacle was found to be possibly 

overcome by developing an adaptor for a blockchain system through which it could interface with both 

legacy ERP systems and messaging protocols such as EDIFACT (MacDonald & Jabbar, 2017). Thus, 

in theory, it may be relatively easy for a shipping company to implement a blockchain solution, despite 

currently being faced by a complex internal IT infrastructure.  

As previously mentioned, international trade is presently hampered by inefficient inter-firm information 

sharing, driving up the costs of business processes. Currently, proof-of-concepts are deployed in the 

shipping industry, however, they have yet to be performed on a large scale throughout the industry. 

However, if multiple wider scope proof-of-concepts fulfill the proposed value propositions, this might 

capture the interest of the currently risk-averse top management which might begin supporting 

blockchain technology adoption within the shipping industry (Jensen et al., 2014).  



111 
 

As of today, there are still many obstacles hindering blockchain’s introduction in the shipping industry. 

However, even if adoption still seems uncertain, we believe that the odds are bound to improve in the 

future since ways to overcome at least some of these obstacles have been identified. 

We will now proceed to discuss the possible business opportunities and risks identified within the 

developed scenarios. 

6.2 Future business opportunities and risks 

The scenarios described in Chapter 5 have allowed us to identify 4 main categories of business 

opportunities and risks for IT service providers developing and launching a future blockchain-based 

solution within the shipping industry.  

6.2.1 Emergence of standards 

In both scenarios 3 and 4 no commonly agreed upon standard exists for the shipping industry, which in 

turn, hampered the developments of legal frameworks for blockchain. While blockchain solutions are 

practically nonexistent in scenario 3, the situation is different in scenario 4. Here, even if faced by a 

severe fragmentation of standards created by various blockchain consortiums such as Hyperledger and 

R3, blockchain-based services have made their way into the shipping industry. 

We believe that a lack of common industry standards poses a risk for an IT vendor attempting to 

introduce into the market their own blockchain-based service. First of all, the lack of a standard does 

not ensure interoperability with blockchain solutions from other vendors, as well as legacy systems. 

Thus, IT vendors may have a hard time attracting new clients since interoperability is deemed an 

important adoption determinant for supply chain actors acquiring new inter-firm technologies such as 

blockchain (Lin & Ho, 2009; Panetta, 2017). Indeed, several experts and consultant agencies such as 

Gartner are already warning organisations not to make assumptions about blockchain systems’ future 

interoperability, in addition, suggesting to be critical of IT vendors claiming interoperability of their 

blockchain solution (Panetta, 2017). Without a common standard, we believe an IT vendor would have 

to make an extra effort to persuade potential clients to adopt their blockchain solution, even if it can be 

made to fully interact with other systems.  

Moreover, if universal or industry wide standards are released, for example by ISO, there is the risk that 

the blockchain solution of an IT vendor becomes obsolete since industry actors would prefer another 

solution built on a universal standard which would enable a greater interoperability between other 

blockchain systems based on the same standard. Consequently, this risk may force an IT vendor to 

either modify its existing blockchain solution to follow the standard, or abandon it all together, and build 

its service from scratch, both of which will result in additional development costs and lost business.  

 

https://www.gartner.com/smarterwithgartner/top-10-mistakes-in-enterprise-blockchain-projects/
https://www.gartner.com/smarterwithgartner/top-10-mistakes-in-enterprise-blockchain-projects/
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6.2.2 Leveraging cyber security threats 

In scenario 1 and 4 we saw an escalating trend of cyber security threats due to the diffusion of new 

innovative technologies in the shipping industry, such as IoT devices. Moreover, in both scenarios a 

globalist mindset of world’s major governments was present, implying an increase in the overall global 

trade volume. The majority of the shipping organisations were now able to allocate larger funding to 

support their research and development activities, which, facilitated the diffusion of new technologies in 

the industry. Furthermore, Scenario 2 also presented an increased amount of cyber security attacks 

despite the low level of research and development activity. Indeed, an increase in fraudulent activities 

determined an increased amount of hackings which were further facilitated by a continued reliance on 

legacy systems with significant security flaws. Indeed, this was evident as seen in the aftermath of the 

2017 Petya ransomware attack which targeted Maersk, costing the shipping giant an estimated $300 

million in lost business (Milne, 2017).  

Hence, the aforementioned scenarios present an opportunity for an IT service provider to promote their 

blockchain-based service as a highly secure solution for the shipping industry. Indeed, the distributed 

nature of blockchain moves away from a centralised single-point-of-failure model as associated with 

traditional databases, and as a result blockchain-based systems are extremely hard hack since the 

perpetrator would have to successfully attack numerous nodes simultaneously (Fannin & Centers, 2016; 

Morabito, 2016). That being said, a well-planned and early marketing effort in branding a blockchain-

based solution as secure and resilient to hacking, especially targeting the most exposed companies in 

the industry, would arguably allow an IT vendor to capture market share within this segment well before 

its competitors. In addition, associating the firm with high expertise in the secure blockchain technology 

would help strengthen their brand image and company reputation among the industry actors. However, 

we suggest that competition in both scenarios 1 and 4 will be present. Indeed, the industry motivation 

for adopting blockchain-based services, may attract a significant number of IT vendors seeking to 

capture market share with their own blockchain-based services. On the other hand, the less competitive 

environment in scenario 2 will be faced with only a moderate motivation for adoption, resulting in 

increased difficulties to attract new clients. Nevertheless, we believe that all three scenarios will present 

IT service providers the opportunity to leverage the escalating threat in cyber security.  

6.2.3 Association with blockchain and intermediary opposition 

We have seen blockchain technology was attributed a positive, negative, or ambiguous reputation 

depending on the scenario being described. More specifically, this was primarily tied to its portrayal by 

the media, the diffusion of educational initiatives, and the degree of opposition from intermediaries which 

would in turn be able to sway the public’s opinion on blockchain. This presents both an opportunity or 

risk depending on the scenario. 

https://www.ft.com/content/711be9fa-c396-11e7-a1d2-6786f39ef675
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In Scenario 1, both widespread educational events and the accurate portrayal by the media of 

blockchain technology contributed to the building of a positive reputation for application based on the 

technology. Indeed, both the interested shipping industry actors as well as the wider public gained a 

thorough understanding of blockchain’s inherent characteristics and more importantly, the advantages 

deriving from its use. An overall positive reputation can also be identified in Scenario 2 where interested 

industry actors are able to grasp the understanding of blockchain since events such as workshops and 

presentations are available, however, the misinformation introduced in the media by intermediaries 

coupled with the news coverage of more truthful information from educational events creates contrasting 

and ambiguous knowledge for the wider public which has access primarily to media outlets.  

The positive development of blockchain’s reputation may be seen as a future business opportunity for 

IT service providers operating within the shipping industry. Indeed, if consumers are able to thoroughly 

understand blockchain technology, both the blockchain-based service and the brand behind its creation 

will be associated with its positive attributes. This would enhance the brand image of the provider which 

would be associated to the trust enabling and decentralized characteristics of blockchain mentioned in 

Chapter 2. On the other hand, the presence of opposition by intermediaries may lower the motivation 

for blockchain adoption as well as having a negative effect on blockchain’s reputation both of which may 

constitute risks for IT service providers.  

As previously mentioned, blockchain technology facilitates trust and allows entities to transact directly 

with each other without the use of intermediaries such as banks, lawyers, and brokers. Indeed, a 

blockchain solution would enable a more level playing field, making it more economically feasible for 

small to medium players to interact directly with other actors. Hence, intermediaries, seeing their market 

presence threatened by this new technology, may resort to various means to repress its diffusion. 

Indeed, in scenarios 2 and 3 we saw the industry intermediaries successfully sway the public’s opinion 

on blockchain in a negative direction by influencing the media to spread misinformation about the 

technology. Moreover, in scenario 3 intermediaries also successfully lobbied for further tightening of 

data protection regulation, in turn posing great problems for the regulatory compliance of blockchain 

systems.  

Therefore, it is clear that intermediary influence contributed to a lower motivation for blockchain adoption 

posing a risk for IT service providers. Indeed, if incumbents successfully lobby for stricter regulations, in 

addition to spreading misinformation, IT vendors will notice an increasing difficulty in attracting new 

clients as well as maintaining their existing ones since new potential customers might fail to understand 

the full benefits of blockchain solutions, while also perceiving the technology overly complicated to both 

implement and use. Moreover, the pioneering shipping actors already using blockchain solutions among 

their supply chain partners, may see the value propositions of the technology decrease in accordance 

with the lack of legal frameworks and even tighter regulations.  

Lastly, IT vendors may face risk in terms of their perceived image and reputation. For instance, in 

scenario 3 we saw that the intermediaries’ actions led to a higher confusion around blockchain 

technology, which in turn led many industry actors to wrongfully associate the technology with criminal 



114 
 

activities. Thus, we believe that IT vendors heavily involved in this technology would see a worsening 

of their reputation in the eyes of other industry actors. Therefore, providers would see their retention 

rates dwindling as a result of an increasing presence of shipping actors reluctant to adopt the 

technology, as well as the presence of existing clients attributing less value to a blockchain-based 

service, which would be constrained by stricter regulations and associated to criminal use.  

6.2.4 Leveraging educational initiatives 

From the scenarios, we have seen education initiatives play an important role in both influencing the 

general public’s and industry actors’ understanding of blockchain technology, as well as improving the 

legislators understanding. Indeed, we saw this was the case in scenario 1 where the strong increase in 

education initiatives led by industry network collaboration organisations and universities facilitated a 

greater understanding of blockchain’s applications and benefits, also leading to supportive legal 

frameworks. In contrast, scenario 4 showed a decreasing amount of education initiatives resulting in a 

relatively low understanding of the benefits of the technology among industry actors, consequently 

lowering their motivation to adopt blockchain based services.  

We suggest these educational initiatives present opportunities an IT vendor can leverage to its own 

benefit. First of all, by participating in workshops with other actors from the shipping industry, the IT 

vendor may gain greater knowledge on the actual industry issues that need to be addressed. Armed 

with this knowledge, the IT vendor may create a new solution addressing the newly discovered issues 

in the shipping industry. Moreover, since competition in scenario 1 is high due to the great success of 

blockchain technology, we deem participating in industry wide collaboration initiatives such as 

workshops, a valid opportunity for an IT vendor to gain inspiration and differentiate itself from its 

competitors.  

Secondly, as previously discussed in this thesis, the current understanding of blockchain is low, both 

among potential industry users and providers of blockchain-based services, which in turn results in a 

greater perceived complexity of the technology. Furthermore, since the developments in the Knowledge 

stage of Rogers’ (2003) Diffusion of Innovation Theory strongly affect the adoption of an innovation, we 

suggest that an IT vendor may participate in the education initiatives by taking an active leadership role 

in promoting the benefits for the technology (Asare et al., 2016; Rogers, 2003). Hence, this may 

represent an opportunity in every scenario, but especially in scenario 4. Indeed, since the education 

initiatives are not widespread, an IT service provider may use the few initiatives or create new ones in 

order to educate industry actors and debunk the false myths created by sceptics, such as its excessive 

implementation complexity and limited value propositions. Thus, by taking a leading role and advocating 

the benefits of the technology, the vendor may soon realize the benefits as it is able to attract new clients 

in a blockchain reluctant market.  

In conclusion, 6 main opportunities and risks divided into 4 main categories have been identified by the 

developed scenarios. Indeed, while leveraging cyber security threats, leveraging educational initiatives, 
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and association with blockchain with a positive reputation were identified as potential business 

opportunities, association with blockchain with a negative reputation, opposition from incumbents, and 

the future presence of standards were identified as potential business risks. 

Now we will proceed to discuss our academic and managerial implications. 

6.3 Academic and Managerial Implications 

The insights presented within this thesis may be valuable for both academics and companies in order 

to understand blockchain adoption in the shipping industry, as well as identifying future business 

opportunities and risks related to its adoption which allows for well-pondered decision-making. This 

thesis presents four main academic and managerial contributions.  

The choice of the TASC model and scenario planning to answer the two research was not by guided by 

chance. Indeed, other than serving well in answering the two research questions of this thesis, their 

combined use has allowed to achieve deeper insights than if used separately. Indeed, as shown in 

Figure 16, the PESTLE analysis of scenario planning may be viewed as an extension of the TASC model 

since it is able to provide further insights in the industry environment affecting the future adoption of a 

new technology. Indeed, this may be seen in the influence diagram for scenario development in which 

a determinant from the external environment factor group, namely industry support, was used to explain 

the level of blockchain understanding by legislators within each future scenario. Indeed, the combined 

use of these two methodologies is novel within current innovation adoption and future decision-making 

literature. Therefore, this may be considered a significant contribution for academics performing 

research in these two fields. 

 
Figure 16 - connection between the TASC framework and the scenario planning tool 

Source: own creation 
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The second important academic contribution regards the modifications applied in the Schwenker & Wulf 

(2013) methodology. Indeed, as previously explained, Step 2 of the methodology was improved by 

making scenario team participants perform their own comprehensive research for the identification of 

PESTLE factors, as well as performing interviews for the ranking of said factors to include additional 

probing questions regarding the rankings given. Indeed, this allowed to overcome the shortcoming 

pointed out by Schwenker & Wulf (2013) where the answers supplied through a questionnaire by 

unsuitable participants might have distorted the overall list of PESTLE factors, as well as receiving 

extremely limited insights from simple numbers given in a questionnaire. Scenario development is 

mainly a practitioner-driven approach, therefore, no single widely accepted methodology is present 

(Amer et al., 2012). Furthermore, there are extremely few structured approaches since most of the 

available ones are case-based or leave a lot of space for the interpretation of the approach by the 

practitioner himself. Therefore, even if at first glance modifications to step 2 might not seem significant, 

due to the aforementioned modest amount of literature for structure scenario development, a further 

step towards improving said literature should be considered valuable. 

The first managerial contribution may be observed in the application of the TASC model for the adoption 

of blockchain technology. Indeed, managers within the shipping industry are just starting to be exposed 

to this novel technology and may be affected by its future adoption or non-adoption. Indeed, the 

application of the TASC model within this thesis has shown managers how to use this framework as a 

tool for assessing blockchain adoption in relation to the current status of the shipping industry and the 

technology itself. Indeed, while the findings have indicated the presence of an uncertainty around the 

current status of the analyzed determinants, as previously reasoned in Section 6.1.5, some of the 

obstacles currently posed by the analyzed determinants might be overcome in the future due to changes 

in the determinants themselves. Hence, after reading this thesis, managers should be equipped with 

the necessary tool to monitor future changes in the characteristics of technology, organizational 

characteristics, external environment, and inter-firm relations and consequently determine whether the 

likelihood of blockchain adoption will improve in the future, as previously suggested in section 6.1.5. 

The second managerial contribution may be observed in the proposed business opportunities and risks 

for IT service providers developing and launching a future blockchain solution in the shipping industry. 

Indeed, the scenarios were able to highlight future industry events based on the most uncertain and 

impactful factors for blockchain adoption. Therefore, managers, being consciously aware of these 

developments, should now be able to assess the changes occurring within the industry and foresee 

towards which one of the four proposed futures the industry is heading. Ultimately, these scenarios 

serve as decision-aiding tools for managers, allowing them to devise optimal strategies in order to 

respectively exploit and avoid the identified opportunities and risks present within the scenario which 

seems is about to occur. 

Now we will proceed to discuss the limitations of the methodology used as well as propose future 

research on the topic addressed by this thesis. 
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6.4 Limitations and Future research 

This study has proven to be able to provide valuable insights on the future adoption and business 

opportunities and risks related to a novel technology such as blockchain. However, academics and 

managers should be aware of some methodological limitations of this thesis. 

First of all, we acknowledge limitations regarding the scope of our study. Since we are taking a holistic 

view of the shipping industry and establishing a general direction for each of the TASC model’s adoption 

factors, there are naturally firms within the industry which might not fall under said direction. For 

instance, IT readiness might differ across the different merchant shipping segments since, as previously 

explained, the bulk, carrier, and specialised shipping segments vary greatly between each other 

(Stopford, 2009). 

Similarly, blockchain technology may be designed to address a range of different problems and its 

design principles may differ greatly. For instance, blockchains may be distinguished between private 

and public blockchains, varying in the degree to which participants may access and contribute to data 

in the system. Furthermore, blockchains may be also distinguished by the consensus protocol they use, 

namely proof-of-work and proof-of-stake, making blockchains vary a lot in terms of energy consumption 

and maintenance costs. Therefore, if a similar research is conducted based on a specific blockchain 

solution, its findings might differ.  

Furthermore, our TASC analysis is based on 14 qualitative interviews and thus our findings cannot be 

generalised to the overall shipping industry. Rather, they are mostly based on the responses of our 

interviewees who have referred to their personal experiences within the industry.  

Moreover, since the TASC framework is designed to address inter-firm technologies in general, when 

applying the framework for blockchain specifically, we deem its trust proposition not to be applicable for 

evaluating the likelihood of blockchain adoption. Indeed, as explained in Chapter 2, Seebacher and 

Schüritz (2017) describe the technology as having three main trust enabling characteristics, namely: 

transparency, integrity of data, and immutability (Seebacher et al., 2017). Therefore, a low trust between 

actors in the shipping industry would not hinder blockchain adoption, as proposed by the TASC model, 

but rather it would aid its adoption since these characteristics would be seen as attractive for conducting 

business in a low trust industry.  

Regarding the scenario planning methodology one limitation connected to the PESTLE analysis may be 

identified. Indeed, it is possible that not all macro-environmental factors affecting blockchain adoption 

have been identified. In order to determine the presence of additional factors, at the end of Part 2 during 

each of the 15 interviews, respondents have been asked whether they could come up with additional 

factors other than the ones of our PESTLE analysis. Out of 15 interviews, only 3 additional factors were 

proposed, therefore, even if not including all possible factors we believe our PESTLE analysis to be 

comprehensive.  
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This study is one of the first extensive researches on the adoption of blockchain technology. In addition, 

it is the first academic study to focus on the adoption likelihood in the maritime shipping industry coupled 

with scenario planning to construct four possible future scenarios on the technology’s diffusion 

developments. 

After having explored blockchain technology’s likelihood of adoption supported by well-established 

academic literature on inter-firm adoption, some discoveries were made which may be interesting to 

pursue in future research. Firstly, the technology is highly versatile in terms of use cases and 

applications, but more interestingly, design principles. Indeed, both the associated costs and the degree 

of system compatibility were found to differ widely between blockchain application concepts. Thus, when 

the outline of shipping industry blockchain solutions becomes clearer, we suggest to adopt a more 

narrow approach in evaluating their design principles in order to examine under which conditions 

adoption would be favoured.  

Secondly, as explained by Seebacher and Schüritz (2017), blockchain technology facilitates trust, 

therefore, it may be considered quite unique among existing technologies. Indeed, the technology 

enables anyone to transact without the need for a trusted intermediary and it was found that the lack of 

trust in the shipping industry could potentially aid its adoption. However, for an industry-wide adoption 

of blockchain to occur, the technology would have to be adopted by actors across the entire industry. 

This would require a significant collaborative effort which in turn would be facilitated by a higher degree 

of trust. Therefore, due to this underlying ambiguity related to trust, an interesting topic for future 

research would be to examine the role of trust between shipping industry actors in the context of 

blockchain adoption.  

Having answered the thesis research questions, we will now proceed to the conclusion to summarize 

the thesis and highlight the most important findings and considerations. 
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Conclusion 
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Blockchain technology has set out to profoundly change the shipping industry landscape as well as 

certain aspects of broader society. Even if it is considered by some as a mere “combination of 

technologies” it is the way in which these technologies are combined that determines its inherent 

characteristics of transparency, immutability, and integrity, which result to be appealing for shipping 

industry actors (BLOC rep. 1). 

Given the novelty of this new technology, this thesis had two major purposes. It aimed at exploring the 

likelihood of future blockchain adoption within the shipping industry and determining future business 

opportunities and risks. In order to do so, an exploratory research was conducted based on 15 semi-

structured interviews with representatives from the shipping industry, as well as academic and research 

institutions.  

In order to fulfil the first purpose, a technology adoption model, known as the TASC model, was used. 

This framework was deemed appropriate for exploring the likelihood of blockchain adoption since, 

differently from the majority of innovation adoption models, it specifically addressed inter-firm 

technologies, which is how blockchain technology must be considered given its solely inter-firm 

applications within the industry. The findings related to the application of the TASC model determined 

that for the factor groups characteristics of technology and external environment adoption was likely. 

On the other hand, for the factor groups organisational characteristics and inter-firm relations adoption 

was found to be unlikely. This led to the assessment that blockchain adoption is still extremely uncertain. 

However, the numerous insights from the interviews led to the reflection that some of the obstacles 

currently making blockchain adoption uncertain may be overcome in the future. 

In order to fulfill the second purpose, the scenario planning methodology by Schwenker & Wulf (2013) 

was applied. This approach was deemed appropriate for identifying the future business opportunities 

and risks for IT service providers since scenarios typically allow organizations to make well-considered 

decisions by providing insights into future opportunities and risks (de Ruijter, 2016). The findings related 

to the application of the scenario planning methodology four main categories of opportunities and risks, 

namely: emergence of standards, leveraging cyber security threats, association with blockchain and 

intermediary opposition, and leveraging educational initiatives. Furthermore, the scenario(s) in which 

each opportunity and risk might occur has(ve) been specified.  

The combined use of the chosen methodologies provides a guiding framework for academics 

conducting research within the innovation adoption and decision-making fields. Furthermore, the 

improvement of the structured scenario planning methodology allowed for a valuable contribution to the 

future decision-making literature which currently has few structured methodologies. Moreover, the thesis 

provides managers with the tools to continue assessing the future developments of the likelihood of 

blockchain adoption in the maritime landscape. Finally, the developed scenarios allow managers to 

strategize in advance to respectively exploit and avoid the identified business opportunities and risks. 
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Appendix 1: PESTLE Literature 

In 1965 Francis J. Aguilar first conceived the ETPS framework which is an acronym which stands for 

economic, technological, political and social. In the later years, after being revised by several 

academics, the framework which is today known as PEST or PESTLE was designed (Richardson Jr., 

2017). Although keeping the same environmental categories, the latter also includes legal and 

ecological categories (Johnson et al, 2017). The PESTLE framework is considered a key tool to evaluate 

the broad macro-environment, which is defined by Johnson, Whittington, Scholes, Angwin, & Regnér 

(2017) to consist of “broad environmental factors that impact to a greater or lesser extent many 

organizations, industries and sectors” (Johnson et al., 2017, p. 33). 

Furthermore, the PESTLE framework highlights both market factors, associated with the economic 

category, but also relies heavily on the non-market factors, namely political, social, technological, 

ecological and legal factors. More specifically, the non-market factors concentrate on the participants 

which are not business organizations, but NGO’s, politicians, government departments, regulators, 

political activists, and the media. Here, companies need to build their reputation, influence and 

legitimacy, while strategies to do so include lobbying, public relations and networking. This is opposed 

to the market factors where participants, which consist mainly of suppliers, customers and competitors, 

are primarily related to the economic environment. Here, companies typically compete for resources, 

revenues, and profit, while strategies are related to price and innovation (Johnson et al. 2017). 

Furthermore, obtaining knowledge regarding a firm’s external environment is important as it is the 

environment a firm operates in and changes in the environment, directly or indirectly, affect the firm’s 

operational processes. Furthermore, the tool identifies forces in the external macro-environment that 

are affecting the organization at present and is likely to continue to do so in the future (Haberberg and 

Rieple, 2008). Each factor category will now be explained in more detail. 

Political factors 

The political category of the framework highlights the role of the state and other political factors including 

public institutions such as government agencies as well as non-public institutions such as activist 

groups. According to Johnson et al. (2017) there are two important steps: identifying the importance of 

political factors and assessing political risk.  

The process of identifying the importance of the political factors is concerned with two dimensions. First, 

the role of the state, meaning the degree the state is involved as an economic actor, including the role 

as a customer, supplier, owner or regulator of business. Second, is the degree of exposure to civil 

society organizations, which entails organizations that are likely to raise a wide range of political issues, 

including political lobbyists, campaign groups, social or traditional media (Johnson et al. 2017).  

Furthermore, it is important for organizations that face politicized environments to assess a political risk 

analysis due to the potential changes in the political environment. Additionally, political risk is carried 

out by analyzing the political factors affecting the organization arising from within the market country as 

well as those arising from other countries.  
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Economic factors 

According to Johnson, Whittington, Scholes, Angwin, & Regnér (2017), economic factors “take into 

consideration areas which can affect business operation and decision making” (Johnson et al., 2017). 

These factors may include but are not limited to, economic growth rates, levels of employment and 

unemployment, costs of raw materials such as energy, petrol and steel, interest rates and monetary 

policies, exchange rates and inflation rates. For instance, changes in foreign currencies exchange rate 

can greatly affect both exporters and importer as they rely on income and expenditure denominated in 

foreign currency. On the other hand, interest rates have a great impact for organizations with significant 

debt levels. Furthermore, since economic growth rates have a tendency to follow a cyclical rise and fall, 

the key is to understand the factor’s development by following the economic cycle and the underlying 

effect it has on the organization (Johnson et al. 2017). 

Social factors 

The social elements of the framework are mainly concerned with how they impact supply and demand 

for companies. There are a wide range of factors to take into consideration, however some important 

elements include: demographics, wealth distribution, geography and culture. Demographics is 

concerned around the age distribution and the development in the population growth rates. Wealth 

distribution considers the concentration of wealth as it affects the size of markets for products and 

services targeted, for instance, to middle class consumers. Geography assesses industry clusters within 

a country where a range of businesses are located and access to skilled labour is relatively greater. 

Finally, changes in cultural attitudes can raise strategic challenges for companies. Furthermore, they 

can be linked to changing demographics as new generations have different views and expectations.  

Technological factors 

Another important element within the macro-environment are technologies whose impact can spread 

far beyond a single industry, and determine the opportunities that can arise in certain industries as well 

the potential challenges in others (Johnson et al. 2017).  

Furthermore, it is important to carry out a macro-environmental analysis of technology in order to map 

out areas of potential innovative activities. Johnson et al. (2017) list five indicators to assess innovative 

activity: Research and development budgets, patenting activity, citation analysis, new product 

announcements and media coverage. Some variances in the innovative activities between firms, sectors 

and countries is expected. In general these indicators will help to identify areas of rapid technological 

change and locate centres of technological leadership.  
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Legal factors 

The legal elements cover a wide range of topics such as labor, environmental and consumer regulations; 

taxations and reporting requirements; and rules of ownerships, competition and corporate governance 

(Johnson et al. 2017). Easing the legal constraints through deregulations are often associated with new 

business opportunities, which is evident for example with the emergence of low cost airlines. In contrast 

regulations might presents legal obstacles for organisation, especially with regards to emerging 

technologies and business models as regulators are often slow to catch up with new technologies.   

Johnson et al. (2017) posits that legal issues form an important part of an organisation’s ‘institutional 

environment’ which is meant by the formal and informal ‘rules of the game’. Thus the legal environment 

is not only concerned with the formal rules, but also more informal norms. Informal rules are patterns of 

expected normal behaviour that are hard to ignore (Johnson et al. 2017). Organisations ignoring these 

norms are subject to outrage amongst consumers or employees, regardless of the state of legal 

situations.  

All these factors within the legal element affects the way an organisation functions and have cost 

implication that affects the business strategy. Furthermore, the analysis should consider both laws within 

the specific country of operation as well as those originating in other countries which could have 

implications for the organisation (FME, 2013).  

Ecological factors 

The environmental or ecological element is concerned with ‘green’ macro-environmental issues such 

as pollution, waste, and climate change (Johnson et al. 2017). Johnson et al. (2017) lists three 

challenges organisations must face due to ecological issues: direct pollution obligation, product 

stewardship and sustainable development. Direct pollution obligation are an obvious challenge today 

and is mostly concerned with minimizing the production of pollutants related to the internal processes in 

supply, production and distribution. Product stewardship goes beyond an organization's internal 

activities and is concerned with the entire value chain and life cycle of a firm’s product, including 

responsibility for the ecological impact of external suppliers or final end-users. Finally sustainable 

development refers to the extent a product or service can be produced indefinitely into the future, setting 

constraints on overexploitation of raw materials.  

Because the PESTLE framework provides only a wide and general overview of the external 

environment, it is rarely applied alone, but is often a useful tool coupled with forecasting and scenario 

planning (Johnson et al. 2017). 

Having presented the methods and tools providing the basis for the research within this thesis, the 

methodologies used for conducting it will now be presented. 
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Appendix 2: Overview of interviews 

 

No Company/Institution represented 
Company/Institution  

type 
Interviewee 

type 
Interview 

date 

1 Ericsson Service provider 
Internal 

Stakeholder 
13/07/2017 

2 
Blockchain Labs for Open 

Collaboration (BLOC) 
Startup facilitation 

External 
Specialist 

10/08/2017 

3 Ericsson Service provider 
Internal 

Stakeholder 
10/08/2017 

4 IT University Academic institution 
External 

Specialist 
22/08/2017 

5 EU Joint Research Center (JRC) Research center 
External 

Specialist 
25/08/2017 

6 Copenhagen Business School (CBS) Academic institution 
External 

Specialist 
28/08/2017 

7 Maersk Carrier 
External 

Stakeholder 
29/08/2017 

8 Marine Transport International (MTI) Freight forwarder 
External 

Stakeholder 
31/08/2017 

9 RISE Viktoria Research center 
External 

Specialist 
04/09/2017 

10 Maersk Carrier 
External 

Stakeholder 
06/09/2017 

11 
Blockchain Labs for Open 

Collaboration (BLOC) 
Startup facilitator 

External 
Specialist 

13/09/2017  

12 CMA CGM Carrier 
External 

Stakeholder 
14/09/2017  

13 Marine Transport International (MTI) Freight forwarder 
External 

Stakeholder 
15/09/2017 

14 
Blockchain Ecosystem Network 

(BECON) Ports 
Collaboration 

platform 
External 

Specialist 
20/09/2017 

15 
Dutch Institute for Advanced Logistics 

(DINALOG)* 
Research center 

External 
Stakeholder 

21/09/2017 

 

*This representative has only answered to Part 2 of the interview guideline.  
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Appendix 3: Interview guidelines 

Technology-centered guideline 

INTRO: Personal Background  

What is your knowledge of blockchain technology and the shipping industry? 

 

PART 1: Perspectives on the TASC model factors 

1) Characteristics of Technology 

● Relative advantage 

Definition: “the degree to which an innovation is perceived as being better than the idea that it 
replaces”. 

i. How would you perceive blockchain technology in the shipping industry compared to other 
technologies?  

ii. What are the advantages and disadvantages compared to other technologies in the shipping 
industry?  

● Complexity 

Definition: “the degree to which an innovation is difficult to implement, use, and understand”. 

i. What is the level of complexity of blockchain?  

● Compatibility 

Definitions: 

Organizational compatibility: the degree to which the technology is compatible with the organization’s 
internal culture, business processes, and management practices. 

Systems compatibility: the degree to which the innovation is compatible with the existing technology 
systems it will interface with. 

i. To what degree do you think blockchain is compatible with the culture, business processes, and 
management practices of shipping organizations? 

ii. How compatible is blockchain with the existing technology systems they would have to interface 
with? 

● Trialability 

Definition: “the degree to which an innovation can be experienced on a limited basis before adoption”. 

i. To what extent can trials of blockchain applications be performed in order to allow a shipping 
organization to experience some aspects of it before committing to fully adopt it? 
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● Observability 

Definition: the degree to which the results of the innovation may be demonstrated by for example 
relating them to changes in economic indicators such as  ROI or increased sales. 

i. How easily can the result of blockchain applications be demonstrated or quantified? 

● Cost 

 Definition:  

Direct cost: cost associated with acquiring the technology. 

Indirect cost: costs incurred by using, implementing, and maintaining the technology. 

i. What are the direct and indirect costs related to blockchain technology? 

 

 

PART 2: Ranking the impact and uncertainty of shipping industry PESTLE 
factors 

In this section you will have to rank each factor in terms of potential impact and uncertainty on a scale from 1-
10. 

Furthermore, you will have to answer a few additional clarifying questions. 

Key definitions 

Potential impact refers to whether the factor will have a strong or weak effect on the adoption of 
blockchain technology in the next 5 years. 

Note: the ranking scale regarding “potential impact” refers strictly to the magnitude of the 
impact the factor has on blockchain adoption (namely weak or strong), it has nothing to do with 
whether that impact is positive or negative.  

Uncertainty refers to whether the development of the factor is easy or hard to predict in the next 5 
years. 

The PESTLE factors will now be presented. 
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1) Political factors 

i. Rising bureaucratic burden 
Reporting requirements in the shipping industry are rising each day. This creates a lot of 
paperwork which in turn increases administrative costs.  

Blockchain promises to reduce the bureaucratic burden and administrative costs through 
digitization of documents and smart contracts which should motivate companies to adopt it. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Geopolitical instability 
The years 2016 and the beginning of 2017 have been characterized by several destabilizing 
events such as Brexit, the election of Trump, and the diplomatic crisis between the USA and 
North Korea. 

Bitcoin’s ascent in 2016 is primarily attributed to the rising geopolitical instability since people 
saw value in a borderless, decentralized, and uncensorable currency.  

 

Side question:  

Does geopolitical instability increase the value/attractiveness of blockchain solutions 
within the shipping industry or is this relevant only for Bitcoin? Why? 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iii. Rising protectionist policies 
There have been recent political protectionist trends such as USA’s decision in early 2017 to 
retreat from the Trans-Pacific Partnership (TPP) with the aim of increasing domestic production 
and become less dependant on imports. Furthermore, negotiations between the UK and EU are 
currently under way regarding a “hard Brexit”. 

This worldwide protectionist trend might reduce global trade volume which would make 
investments in new technologies more difficult for shipping companies. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Opposition from incumbents (intermediaries) through lobbying 
When a new and potentially disruptive technology enters an existing market, the incumbents 
may try to leverage regulations to defend themselves from it. This has occurred with Bitcoin 
which was blamed for distorting the regulated financial market and bypassing the regulatory 
scheme of the traditional payment system. 

Blockchain will automate business processes and eliminate the need for intermediaries within 
the maritime supply chain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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v. Legislators’ lack of understanding of blockchain technology 
According to our research, regulators still need to thoroughly understand blockchain and its 
potential. More specifically, the opinion is that existing key lawyer characteristics and lawyers’ 
core skillsets are incompatible with the introduction of disruptive innovations. 

This lack of understanding of blockchain might lead to an overregulation which could limit its 
potential benefits and reduce the attractiveness of its adoption. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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2) Economic factors 

i. Slow growth in the global trade  

After the 2008 financial crisis, the growth in world trade has been low compared to the years 
prior to it, and this trend of low but positive growth is expected to continue in the coming years. 
The growth in global trade for 2017 is forecasted to be between 1.7 - 3.1%. 

This positive slow growth should still slightly encourage shipping industry actors to invest in new 
technologies such as blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Access to bank funding  

The bankruptcy in 2016 of the seventh-largest container shipping company, Hanjin Shipping, has 

caused banks to be increasingly more reluctant to finance shipping companies. 

Due to the presence of implementation costs for adopting blockchain, a reduced access to bank 

funding will make shipping companies less able to adopt the new technology. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
 
 
 
 
 
 
 
 
 

  



155 
 

iii. Overcapacity of merchant fleets 

In previous years, shipping companies have heavily invested in vessels which has led to an 

oversupply within the industry. This determined a decrease in freight rates, causing a downward 

pressure on profit margins.  

On the one hand, this would make shipping companies less able to sustain the initial 

implementation costs for adopting blockchain. On the other hand, they should be more willing 

to invest in cost-saving technologies allowing them to improve their profit margins. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 

Side question: 

Which one between initial  implementation costs and cost-saving ability do you think 
would weigh more on the decision to adopt blockchain? Why? 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Growth in the crude oil price  

The price for crude oil is expected to increase in the coming years. This affects the cost of fuel 

which makes up a significant part of a shipping company’s overall operating costs.  

Higher operating costs for shipping operators would leave less financial room for them to adopt 

new technologies such as blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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v. Increase in the interest rate 

The Fed has over the last years increased the general fund rate and this trend is expected to 

continue.  

An increase in interest rate will reduce most shipping companies’ cash balance, leaving less 

room for investment in new technologies. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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vi. Consolidation trend in shipping industry 

There has been a consolidation trend in the industry due to several mergers and acquisitions. 

This trend is expected to continue and it is forecasted that only fourteen major global carriers 

are expected to make it through to 2018.  

Large organisations usually have more resources they can use to adopt new technologies, 

therefore, this trend should favour the adoption of blockchain in the maritime industry.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
 
 
 
 
 
 
 
 
 



159 
 

 

3) Social factors 

i. Shortage of seafarers due to aging workforce 
There is an increasing trend in shortage of seafarers. This is caused by the rate of retiring officers 
which is higher than the rate of young ones joining the industry.  

The shipping industry is becoming more prone to adopt new technologies in order to make itself 
more attractive to a younger workforce and cope with this shortage of labour, therefore, 
favouring the adoption of blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Associating Bitcoin and blockchain technology with crime and illegal activities 
The decentralised and anonymous nature of blockchain, has led the public to relate the use of 
this technology to illegal activities. The recent ransomware attack which has targeted Maersk 
and asking for a ransom of $300 worth of Bitcoin has worsened public opinion. 

This would make potential consumers of blockchain-based services less willing to embrace a 
technology associated with criminal activities, potentially harming their image.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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4) Technological factors 

i. Development of a blockchain standard  

Today no common industry standard for blockchain exists. However, the International 

Organization for Standardization (ISO) has begun working on a standard. 

A potential industry standard targeted for the shipping industry is believed to facilitate its 

adoption on a faster and bigger scale. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Cyber security concerns  

There has been a lot of attention in media regarding cyber attacks. Industry reports state that 

there will be an increase in cyber security threats due to expanding usage of software based 

systems and increase in the volume of data collected.  

Blockchain is believed to be a safer alternative than a centralised “single point of failure” system 

and this may motivate shipping companies to adopt it.  

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

Side question:  

How secure do you think blockchain is?  
What are the security problems blockchain is exposed to? 
 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iii. Diffusion of technologies that may work in combination with blockchain 

Two technologies that may work well in combination with blockchain solutions and are currently 

present in the shipping industry are IoT and big data analytics. A decentralised network system 

enabled by blockchain provides better scalability for the increasing amount of IoT devices, 

compared to a traditional centralised system. Furthermore, blockchain may address issues 

currently associated with big data such as data authenticity.  

The development and increased use of these technologies may motivate firms to combine them 

with blockchain. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

Side question:  

Are there any other technologies in the shipping industry that would work well in 
combination with blockchain? What are these technologies? 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Diffusion of technologies that may affect the shipping industry negatively  

3D printing could potentially change the global supply chain structure, as it would move the 

production of goods closer to the end-consumer. Therefore, 3D printing might reduce world 

trade volume significantly which would negatively affect the container segment and the 

shipping industry as a whole.  

Hence, this reduction in world trade volume may in turn reduce the ability of shipping 

companies to innovate and invest in blockchain technology. This of course would hinder the 

adoption of blockchain in the shipping industry.  

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 

Side question:  

Are there any other technologies that could potentially threaten the shipping industry or 
compete with blockchain technology? What are these technologies? 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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5) Legal 

i. Increasing fraudulent activities 
During the recent years, the shipping industry has seen an increase in the number of fraud cases. 
People committing frauds have started using modern technology, such as computer hacking, 
but sometimes still use “old school” methods, such as document forgery. 

With blockchain, if a transaction contains fraud information due to corruption or forgery, it is 
not validated due to its consensus protocol which would not allow the transaction to take place. 
The transparent view on every transaction provided by blockchain should motivate authorities 
such as customs to adopt the technology since it facilitates the control on the flow of goods. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Limited health and safety precautions 
To move a container from its starting point to its final destination involves multiple 
organisations, all with their own ways of working. This creates paperwork and complexity which 
prevents hauliers to know which containers have been incorrectly stuffed or are overweight 
which increases the risk for the health and safety of their employees. 

With a blockchain-enabled product, however, Verified Gross Mass (VGM) information can be 
captured at load point, sharing data with all interested parties, and then the container can be 
dispatched. Hence, since blockchain would help carriers improve the health and safety of their 
crew, shipping businesses should be motivated to adopt the technology. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iii. Challenging patent protection 
Patent protection for new maritime technology is currently very challenging because there are 
limited means available to prevent unauthorised use of certain types of inventions 
internationally. 

The two features of “hashing” and “proof of existence” allow for blockchain to be relevant for 
patent protection. Indeed, blockchain could record a hash of their patent description and 
through proof of existence publically record the fact that a document exists without having to 
reveal its content. This would motivate innovators in the shipping industry to adopt blockchain.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Absence of legal frameworks to govern blockchain’s innovative aspects  
The shipping industry currently does not have legal frameworks for key aspects of blockchain 
technology. The lack of legal frameworks can be seen in: no legal status for Decentralised 
Autonomous Organizations (DAOs), uncertain enforceability of smart contracts, legal validity of 
documents stored in blockchains as evidence of possession or existence of an asset, and 
problems with jurisdiction if something goes wrong in the blockchain. 

This might slow down and impede blockchain adoption since IT service providers might have to 
wait for adequate legal frameworks to be developed before being able to launch blockchain-
based services. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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v. Stringent data protection 
The rules regarding data protection in the shipping industry are currently strict. Furthermore, 
the General Data Protection Regulation (GDPR) will come into force in 2018 will make such 
regulation even more stringent.  

The current Bitcoin blockchain somewhat guarantees the anonymity of entities making 
transactions, but transaction data are disclosed and their privacy is not guaranteed in that sense. 
Furthermore, the inherent transparency of blockchain may create problems in protecting the 
disclosure of private data. Hence, data protection regulations may pose a threat for blockchain 
adoption. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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6) Environmental 

i. Greater attention to environmental pollution 
The attention of both customers and authorities has gradually shifted towards a greater 
sensitivity to environmental pollution. Moreover, increasingly stringent regulations have been 
set in place in order to try and reduce the growing CO2 emissions from shipping. 

The blockchain’s proof-of-work method is characterized by an extremely high consumption of 
energy. Alternative consensus mechanisms such as “Proof of Stake”, are able to consume less 
energy, but the massive redundancy in the large number of processing nodes means that more 
electricity will be used than in a centralised database. This puts blockchain at a disadvantage 
compared to current systems, making companies complying with environmental regulations to 
be less willing to adopt the technology. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
 
 

 

Concluding question 

Did any other PESTLE factor/s come to mind after this ranking process? 
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Industry-centered guideline 

INTRO: Personal Background  

What is your knowledge of blockchain technology and the shipping industry? 

 

PART 1: Perspectives on the propositions of the Technology Adoption in Supply Chain model  

1) Organizational characteristics  

● Management support  

Definition:  

the extent to which senior executives of an organization support an innovation, however it does not 
simply refer to mere approval from top management, but requires active and enthusiastic support that 
can be transmitted throughout the whole organization. 

i. What is the level of  support from the  shipping companies’ top management when adopting 
new technologies?  

ii. In other words, how involved are top managers in encouraging the adoption of new technologies 
within their organization? 

● IT readiness 

Definition: the degree of sophistication of the organization’s IT management. 

i. What is the level of sophistication of the IT environment in shipping organizations? 

ii. Do you consider it sufficient or insufficient to adopt blockchain technology? 

 

2) External environment 

● Competitive pressure  

Definition:  

the pressure a company feels to adopt technologies when their competitors or trading partners have 
either adopted that technology or have the capability and desire to adopt it. 

i. What is the amount of competitive pressure to adopt new technologies in the shipping industry?  

● Environmental uncertainty  

Definition:  

the extent to which the business environment in which companies operate makes them feel vulnerable 
and willing to adopt technologies that they believe could help them perform better. 

i. What is the degree of uncertainty of the shipping business environment? 

● Industry support 

Definition:  
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the “support from industry associations, availability of industry-wide standards and other industry-wide 
initiatives aimed at managing and promoting the new technology” 

i. To what  extent is there industry support for the adoption of blockchain in the shipping industry? 

ii. What does this industry support involve? 

3) Inter-firm relationships 

● Power  

Definition:  

“the ability of a firm to exert influence on another firm”. Power in inter-firm relationships is usually a 
function of the level of dependence of the parties involved and also the way in which the power is 
exercised (persuasively or coercively). 

i. To what degree does the initiating firm adopting a new technology use power to influence other 
firms to do the same?  

○ What kind of power is typically used, persuasive or coercive? 

○ To what degree are the initiator’s trading partners dependent on the initiator himself?  

● Trust  

Definition: “the extent to which a firm believes that its exchange partner is credible and/or benevolent”. 

Credibility:  

- Competence-based: the confidence in the trade partner’s ability, knowledge and skill.  

- Honesty-based: the belief that the trade partner is reliable, stands by his word, and is sincere. 

Benevolence: the belief that the exchange partner is motivated to seek joint gains. 

i. To what degree do firms rely on trust when conducting business in the shipping business 
environment?  

ii. What kind of  trust do trading partners rely on? Credibility, competence, or benevolence (or all 
of them)? 

● Justice  

 Definition: the reasoning a firm uses to determine whether a business outcome is fair or not. 

i. What kind of reasoning do companies normally perceive as just when doing business? 

 

Distributive: is the perceived justice of the resources received in business exchanges. 

- Equity: implies that the outcomes of what members in a group receive in a business exchange 
should be proportional to their contributions. 

- Equality: implies that recipients should receive the same amount of output regardless of their 
contributions. 

- Need: implies that the need or welfare of each recipient determines the distribution of the 
outcomes. 
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Procedural: regarding whether the procedure that has produced the business outcome are considered 
fair. 

Interactional: regarding whether the personal treatment they received during an exchange was fair. 

- Interpersonal justice: the degree to which agents are treated with politeness, dignity, and respect 
by their counterpart when executing procedures or determining outcomes. 

- Informational justice: is concerned with the explanations provided to people explaining why 
procedures were used in a certain way or why outcomes were distributed in a certain fashion. 

 

PART 2: Ranking the impact and uncertainty of shipping industry PESTLE 
factors 

In this section you will have to rank each factor in terms of potential impact and uncertainty on a scale from 1-
10. 

Furthermore, you will have to answer a few additional clarifying questions. 

Key definitions 

Potential impact refers to whether the factor will have a strong or weak effect on the adoption of 
blockchain technology in the next 5 years. 

Note: the ranking scale regarding “potential impact” refers strictly to the magnitude of the 
impact the factor has on blockchain adoption (namely weak or strong), it has nothing to do with 
whether that impact is positive or negative.  

Uncertainty refers to whether the development of the factor is easy or hard to predict in the next 5 
years. 

The PESTLE factors will now be presented. 
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7) Political factors 

i. Rising bureaucratic burden 
Reporting requirements in the shipping industry are rising each day. This creates a lot of 
paperwork which in turn increases administrative costs.  

Blockchain promises to reduce the bureaucratic burden and administrative costs through 
digitization of documents and smart contracts which should motivate companies to adopt it. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Geopolitical instability 
The years 2016 and the beginning of 2017 have been characterized by several destabilizing 
events such as Brexit, the election of Trump, and the diplomatic crisis between the USA and 
North Korea. 

Bitcoin’s ascent in 2016 is primarily attributed to the rising geopolitical instability since people 
saw value in a borderless, decentralized, and uncensorable currency.  

 

Side question:  

Does geopolitical instability increase the value/attractiveness of blockchain solutions 
within the shipping industry or is this relevant only for Bitcoin? Why? 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iii. Rising protectionist policies 
There have been recent political protectionist trends such as USA’s decision in early 2017 to 
retreat from the Trans-Pacific Partnership (TPP) with the aim of increasing domestic production 
and become less dependant on imports. Furthermore, negotiations between the UK and EU are 
currently under way regarding a “hard Brexit”. 

This worldwide protectionist trend might reduce global trade volume which would make 
investments in new technologies more difficult for shipping companies. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Opposition from incumbents (intermediaries) through lobbying 
When a new and potentially disruptive technology enters an existing market, the incumbents 
may try to leverage regulations to defend themselves from it. This has occurred with Bitcoin 
which was blamed for distorting the regulated financial market and bypassing the regulatory 
scheme of the traditional payment system. 

Blockchain will automate business processes and eliminate the need for intermediaries within 
the maritime supply chain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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v. Legislators’ lack of understanding of blockchain technology 
According to our research, regulators still need to thoroughly understand blockchain and its 
potential. More specifically, the opinion is that existing key lawyer characteristics and lawyers’ 
core skillsets are incompatible with the introduction of disruptive innovations. 

This lack of understanding of blockchain might lead to an overregulation which could limit its 
potential benefits and reduce the attractiveness of its adoption. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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8) Economic factors 

vii. Slow growth in the global trade  

After the 2008 financial crisis, the growth in world trade has been low compared to the years 
prior to it, and this trend of low but positive growth is expected to continue in the coming years. 
The growth in global trade for 2017 is forecasted to be between 1.7 - 3.1%. 

This positive slow growth should still slightly encourage shipping industry actors to invest in new 
technologies such as blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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viii. Access to bank funding  

The bankruptcy in 2016 of the seventh-largest container shipping company, Hanjin Shipping, has 

caused banks to be increasingly more reluctant to finance shipping companies. 

Due to the presence of implementation costs for adopting blockchain, a reduced access to bank 

funding will make shipping companies less able to adopt the new technology. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ix. Overcapacity of merchant fleets 

In previous years, shipping companies have heavily invested in vessels which has led to an 

oversupply within the industry. This determined a decrease in freight rates, causing a downward 

pressure on profit margins.  

On the one hand, this would make shipping companies less able to sustain the initial 

implementation costs for adopting blockchain. On the other hand, they should be more willing 

to invest in cost-saving technologies allowing them to improve their profit margins. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 

Side question: 

Which one between initial  implementation costs and cost-saving ability do you think 
would weigh more on the decision to adopt blockchain? Why? 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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x. Growth in the crude oil price  

The price for crude oil is expected to increase in the coming years. This affects the cost of fuel 

which makes up a significant part of a shipping company’s overall operating costs.  

Higher operating costs for shipping operators would leave less financial room for them to adopt 

new technologies such as blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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xi. Increase in the interest rate 

The Fed has over the last years increased the general fund rate and this trend is expected to 

continue.  

An increase in interest rate will reduce most shipping companies’ cash balance, leaving less 

room for investment in new technologies. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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xii. Consolidation trend in shipping industry 

There has been a consolidation trend in the industry due to several mergers and acquisitions. 

This trend is expected to continue and it is forecasted that only fourteen major global carriers 

are expected to make it through to 2018.  

Large organisations usually have more resources they can use to adopt new technologies, 

therefore, this trend should favour the adoption of blockchain in the maritime industry.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
 
 
 
 
 
 
 
 
 



185 
 

 

9) Social factors 

i. Shortage of seafarers due to aging workforce 
There is an increasing trend in shortage of seafarers. This is caused by the rate of retiring officers 
which is higher than the rate of young ones joining the industry.  

The shipping industry is becoming more prone to adopt new technologies in order to make itself 
more attractive to a younger workforce and cope with this shortage of labour, therefore, 
favouring the adoption of blockchain. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Associating Bitcoin and blockchain technology with crime and illegal activities 
The decentralised and anonymous nature of blockchain, has led the public to relate the use of 
this technology to illegal activities. The recent ransomware attack which has targeted Maersk 
and asking for a ransom of $300 worth of Bitcoin has worsened public opinion. 

This would make potential consumers of blockchain-based services less willing to embrace a 
technology associated with criminal activities, potentially harming their image.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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10) Technological factors 

v. Development of a blockchain standard  

Today no common industry standard for blockchain exists. However, the International 

Organization for Standardization (ISO) has begun working on a standard. 

A potential industry standard targeted for the shipping industry is believed to facilitate its 

adoption on a faster and bigger scale. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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vi. Cyber security concerns  

There has been a lot of attention in media regarding cyber attacks. Industry reports state that 

there will be an increase in cyber security threats due to expanding usage of software based 

systems and increase in the volume of data collected.  

Blockchain is believed to be a safer alternative than a centralised “single point of failure” system 

and this may motivate shipping companies to adopt it.  

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

Side question:  

How secure do you think blockchain is?  
What are the security problems blockchain is exposed to? 
 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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vii. Diffusion of technologies that may work in combination with blockchain 

Two technologies that may work well in combination with blockchain solutions and are currently 

present in the shipping industry are IoT and big data analytics. A decentralised network system 

enabled by blockchain provides better scalability for the increasing amount of IoT devices, 

compared to a traditional centralised system. Furthermore, blockchain may address issues 

currently associated with big data such as data authenticity.  

The development and increased use of these technologies may motivate firms to combine them 

with blockchain. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 

Side question:  

Are there any other technologies in the shipping industry that would work well in 
combination with blockchain? What are these technologies? 
 
 
 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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viii. Diffusion of technologies that may affect the shipping industry negatively  

3D printing could potentially change the global supply chain structure, as it would move the 

production of goods closer to the end-consumer. Therefore, 3D printing might reduce world 

trade volume significantly which would negatively affect the container segment and the 

shipping industry as a whole.  

Hence, this reduction in world trade volume may in turn reduce the ability of shipping 

companies to innovate and invest in blockchain technology. This of course would hinder the 

adoption of blockchain in the shipping industry.  

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 

Side question:  

Are there any other technologies that could potentially threaten the shipping industry or 
compete with blockchain technology? What are these technologies? 
 
 
 
 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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11) Legal 

i. Increasing fraudulent activities 
During the recent years, the shipping industry has seen an increase in the number of fraud cases. 
People committing frauds have started using modern technology, such as computer hacking, 
but sometimes still use “old school” methods, such as document forgery. 

With blockchain, if a transaction contains fraud information due to corruption or forgery, it is 
not validated due to its consensus protocol which would not allow the transaction to take place. 
The transparent view on every transaction provided by blockchain should motivate authorities 
such as customs to adopt the technology since it facilitates the control on the flow of goods. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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ii. Limited health and safety precautions 
To move a container from its starting point to its final destination involves multiple 
organisations, all with their own ways of working. This creates paperwork and complexity which 
prevents hauliers to know which containers have been incorrectly stuffed or are overweight 
which increases the risk for the health and safety of their employees. 

With a blockchain-enabled product, however, Verified Gross Mass (VGM) information can be 
captured at load point, sharing data with all interested parties, and then the container can be 
dispatched. Hence, since blockchain would help carriers improve the health and safety of their 
crew, shipping businesses should be motivated to adopt the technology. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iii. Challenging patent protection 
Patent protection for new maritime technology is currently very challenging because there are 
limited means available to prevent unauthorised use of certain types of inventions 
internationally. 

The two features of “hashing” and “proof of existence” allow for blockchain to be relevant for 
patent protection. Indeed, blockchain could record a hash of their patent description and 
through proof of existence publically record the fact that a document exists without having to 
reveal its content. This would motivate innovators in the shipping industry to adopt blockchain.  

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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iv. Absence of legal frameworks to govern blockchain’s innovative aspects  
The shipping industry currently does not have legal frameworks for key aspects of blockchain 
technology. The lack of legal frameworks can be seen in: no legal status for Decentralised 
Autonomous Organizations (DAOs), uncertain enforceability of smart contracts, legal validity of 
documents stored in blockchains as evidence of possession or existence of an asset, and 
problems with jurisdiction if something goes wrong in the blockchain. 

This might slow down and impede blockchain adoption since IT service providers might have to 
wait for adequate legal frameworks to be developed before being able to launch blockchain-
based services. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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v. Stringent data protection 
The rules regarding data protection in the shipping industry are currently strict. Furthermore, 
the General Data Protection Regulation (GDPR) will come into force in 2018 will make such 
regulation even more stringent.  

The current Bitcoin blockchain somewhat guarantees the anonymity of entities making 
transactions, but transaction data are disclosed and their privacy is not guaranteed in that sense. 
Furthermore, the inherent transparency of blockchain may create problems in protecting the 
disclosure of private data. Hence, data protection regulations may pose a threat for blockchain 
adoption. 

 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 
 
 
 

 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
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12) Environmental 

ii. Greater attention to environmental pollution 
The attention of both customers and authorities has gradually shifted towards a greater 
sensitivity to environmental pollution. Moreover, increasingly stringent regulations have been 
set in place in order to try and reduce the growing CO2 emissions from shipping. 

The blockchain’s proof-of-work method is characterized by an extremely high consumption of 
energy. Alternative consensus mechanisms such as “Proof of Stake”, are able to consume less 
energy, but the massive redundancy in the large number of processing nodes means that more 
electricity will be used than in a centralised database. This puts blockchain at a disadvantage 
compared to current systems, making companies complying with environmental regulations to 
be less willing to adopt the technology. 

Do you agree with the proposed relation between the factor and blockchain adoption?  
If not, how does the factor influence blockchain adoption differently? 
 
 
 
 
 
 

 

 

Why did you provide these impact and uncertainty rankings? What is your reasoning? 
 
 

 

Concluding question 

Did any other PESTLE factor/s come to mind after this ranking process? 



 

 

 

Appendix 4: PESTLE Rankings 

 

  

Company/ 
Institution 

Rising bureaucratic burden Geopolitical instability Rising protectionist policies Opposition from incumbents Legislators’ lack of understanding of BC 

Impact Uncertainty Impact Uncertainty Impact Uncertainty Impact Uncertainty Impact Uncertainty 

Ericsson 1 8 8 5 8 8 7 3 7 5 5 

BLOC 1 9 1 7 10 8 8 7 8 4 8 

Ericsson 2 7 4 8 8 6 8 9 2 7 2 

IT University 9 3 6 10 8 7 6 3 8 8 

JRC 10 5 8 8 9 10 7 3 8 3 

CBS 7 5 7 9 3 9 8 4 5 8 

Maersk 1 10 1 7 3 4 3 8 2 10 6 

MTI 1 9 4 8 8 3 5 7 2 7 8 

RISE Viktoria 8 5 5 4 10 9 3 3 7 8 

Maersk 2 7 5 10 7 9 8 8 5 8 9 

BLOC 2 7 3 5 8 2 6 7 7 7 3 

CMA CGM 8 2 3 9 7 9 8 2 10 9 

MTI 2 8 2 4 7 8 4 1 4 3 3 

BECON Ports 9 3 9 8 10 9 6 3 9 10 

DINALOG 8 6 3 7 6 8 7 8 8 8 

Average 8.3 3.8 6.3 7.6 6.7 7.3 6.3 4.2 7.1 6.5 
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Company/ 
Institution 

Slow growth in the global trade Access to bank funding Overcapacity of merchant fleets Growth in the crude oil price Consolidation trend 

Impact Uncertainty Impact Uncertainty Impact Uncertainty Impact Uncertainty Impact Uncertainty 

Ericsson 1 6 8 2 2 3 7 2 7 8 3 

BLOC 1 7 5 8 2 8 1 6 5 9 1 

Ericsson 2 7 2 4 4 8 6 3 3 6 8 

IT University 10 3 1 5 8 3 7 7 4 2 

JRC 8 6 3 3 3 5 4 5 9 3 

CBS 5 9 5 9 5 9 5 9 7 8 

Maersk 1 5 6 2 5 5 5 1 5 7 3 

MTI 1 8 3 3 9 8 2 7 4 7 4 

RISE Viktoria 7 5 4 4 7 6 5 4 6 5 

Maersk 2 5 4 3 6 8 4 6 6 8 2 

BLOC 2 3 5 1 2 7 8 6 9 4 6 

CMA CGM 8 3 3 8 7 2 3 8 8 3 

MTI 2 7 4 5 7 4 5 8 6 8 3 

BECON Ports 4 5 3 5 6 4 5 7 6 4 

DINALOG 7 4 3 4 8 4 7 8 5 3 

Average 6.5 4.8 3.3 5.0 6.3 4.7 5.0 6.2 6.8 3.9 
 

Company/ 
Institution 

Aging workforce causing a shortage of officers Associating Bitcoin and BC with crime 

Impact Uncertainty Impact Uncertainty 

Ericsson 1 1 1 9 8 

BLOC 1 5 5 4 6 

Ericsson 2 8 2 3 7 

IT University 2 5 2 7 

JRC 7 2 3 3 

CBS 3 8 1 1 

Maersk 1 7 1 2 2 

MTI 1 7 5 5 3 

RISE Viktoria 6 4 10 6 

Maersk 2 4 7 8 4 

BLOC 2 5 7 9 5 

CMA CGM 8 8 9 9 

MTI 2 3 5 7 5 

BECON Ports 6 4 9 6 

DINALOG 8 6 7 6 

Average 5.3 4.7 5.9 5.2 
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Company/Institution 

Increasing fraudulent activities Limited health and safety precautions Absence of legal frameworks for BC Stringent data protection 

Impact Uncertainty Impact Uncertainty Impact Uncertainty Impact Uncertainty 

Ericsson 1 7 7 5 2 7 7 1 2 

BLOC 1 9 7 7 4 9 9 7 6 

Ericsson 2 7 4 8 3 9 9 8 8 

IT University 8 1 3 2 8 7 8 7 

JRC 9 4 7 5 10 6 8 7 

CBS 8 7 7 5 9 5 5 5 

Maersk 1 9 1 2 3 3 1 9 2 

MTI 1 8 4 4 4 7 7 6 10 

RISE Viktoria 7 2 6 3 10 9 7 5 

Maersk 2 8 6 6 4 9 8 6 4 

BLOC 2 6 3 7 4 7 9 5 9 

CMA CGM 9 3 6 9 8 2 3 7 

MTI 2 5 7 7 6 3 6 5 7 

BECON Ports 8 4 3 5 8 8 7 8 

DINALOG 7 5 6 4 9 7 6 8 

Average 7.7 4.3 5.6 4.2 7.7 6.7 6.1 6.3 

Company/ 
Institution 

Lacking blockchain standard Cyber security concerns Diffusion of technologies combining well with BC 

Impact Uncertainty Impact Uncertainty Impact Uncertainty 

Ericsson 1 8 8 8 8 9 3 

BLOC 1 6 3 8 8 7 6 

Ericsson 2 8 2 8 7 7 6 

IT University 8 7 8 5 3 7 

JRC 9 7 7 4 7 7 

CBS 7 5 8 3 3 5 

Maersk 1 9 2 9 2 5 5 

MTI 1 5 3 10 1 8 3 

RISE Viktoria 8 6 4 2 5 6 

Maersk 2 6 5 6 3 7 7 

BLOC 2 7 10 10 6 8 4 

CMA CGM 9 2 5 2 6 3 

MTI 2 6 3 6 6 5 3 

BECON Ports 7 7 4 5 7 4 

DINALOG 8 4 7 6 3 5 

Average 7.4 4.9 7.2 4.5 6.0 4.9 



3 
 

 

 
Company/Institution 

Greater attention to environmental pollution 

Impact Uncertainty 

Ericsson 1 5 5 

BLOC 1 6 8 

Ericsson 2 4 2 

IT University 3 4 

JRC 6 5 

CBS 4 3 

Maersk 1 4 2 

MTI 1 7 4 

RISE Viktoria 7 6 

Maersk 2 4 5 

BLOC 2 5 4 

CMA CGM 3 8 

MTI 2 7 5 

BECON Ports 6 5 

DINALOG 5 6 

Average 5.1 4.8 

  



 

Appendix 5: Fact sheets 

Each fact sheet is provided with the relationships for each main theme within each scenario, namely: 

globalist mindset, motivation for adoption, public understanding of blockchain, and legislator 

understanding of blockchain. These themes are considered low, medium, and high as follows: 

 Low: if non-contrasting relationships determine an overall decreasing trend within the theme 

 Medium: if contrasting relationships cause opposing effects in the overall trend of the theme 

 High: if non-contrasting relationships determine an overall increasing trend within the theme 

 

High globalist mindset 

↑ Geopolitical stability → ↓ Protectionist measures → ↑ Globalization → ↑ Globalist mindset 

 

High motivation for blockchain adoption 

↑ Geopolitical stability → ↓ Protectionist measures → ↑ Global trade → ↑ Profit margins → ↑ R&D →  

↑ Industry innovativeness → ↑ Diffusion of compatible technologies & ↑ Cyber attacks → ↑ Motivation 

 

High public understanding of blockchain potential 

↑ Education initiatives → ↑ Accuracy of media portrayal → ↑ Public understanding 

 

High legislator understanding of blockchain potential & High legal framework presence for bc 

↑ Standards & ↑ Education initiatives → ↑ Legislator understanding → ↑ Legal framework presence 

 

Liberal government and Mature legal environment 

High globalist mindset & High motivation for adoption & High public understanding → Liberal government 

High legislator understanding & High legal framework presence  → Mature legal environment 

Fact sheet 1 - Blockchain marvel 
Source: own creation 
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Low globalist mindset 

↓ Geopolitical stability → ↑ Protectionist measures → ↓ Globalization → ↓ Globalist mindset 

 

Medium motivation for blockchain adoption 

↓ Geopolitical stability → ↑ Protectionist measures → ↓ Global trade → ↓ Profit margins → ↓ R&D →  

↓ Industry innovativeness → ↓ Diffusion of compatible technologies → ↓ Motivation 

↑ Frauds → ↑ Cyber-attacks → ↑ Motivation 

 

Medium public understanding of blockchain potential 

↑ Education initiatives → ↑ Accuracy of media portrayal → ↑ Public understanding 

↑ Intermediary misinformation → ↓ Accuracy of media portrayal → ↓ Public understanding 

 

High legislator understanding of blockchain potential & High legal framework presence for bc 

↑ Standards & ↑ Education initiatives → ↑ Legislator understanding → ↑ Legal framework presence 

 

Conservative government and Mature legal environment 

Low globalist mindset & Medium motivation for blockchain adoption & Medium public understanding → 
Conservative mindset 

High legislator understanding & High legal framework presence → Mature legal environment 

Fact sheet 2 - Threat monitoring 
Source: own creation 
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Low globalist mindset 

↓ Geopolitical stability → ↑ Protectionist measures → ↓ Globalization → ↓ Globalist mindset 

 

Low motivation for blockchain adoption 

↓ Geopolitical stability → ↑ Protectionist measures → ↓ Global trade → ↓ Profit margins → ↓ R&D →  

↓ Industry innovativeness → ↓ Diffusion of compatible technologies → ↓ Motivation 

 

Low public understanding of blockchain potential 

↓ Education initiatives → ↓ Accuracy of media portrayal → ↓ Public understanding 

↑ Intermediary misinformation → ↓ Accuracy of media portrayal → ↓ Public understanding 

 

Low legislator understanding of blockchain potential and Low legal framework presence for bc 

↓ Standards & ↓ Education initiatives → ↓ Legislator understanding → ↓ Legal framework presence 

↑ Intermediary lobbying → ↑ Data protection → ↓ Legal framework presence 

 

Conservative government & Immature legal environment 

Low globalist mindset & Low motivation for blockchain adoption & Low public understanding → Conservative  

Low legislator understanding & Low legal framework presence  → Immature legal environment 

Fact sheet 3 - Reality check 
Source: own creation 
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High globalist mindset 

↑ Geopolitical stability → ↓ Protectionist measures → ↑ Globalization → ↑ Globalist mindset 

 

High motivation for blockchain adoption 

↑ Geopolitical stability → ↓ Protectionist measures → ↑ Global trade → ↑ Profit margins → ↑ R&D →  

↑ Industry innovativeness → ↑ Diffusion of compatible technologies → ↑ Cyber-attacks → ↑ Motivation 

 

Low public understanding of blockchain potential 

↓ Education initiatives → ↓ Accuracy of media portrayal → ↓ Public understanding 

 

Low legislator understanding of blockchain potential and Low legal framework presence for bc 

↓ Standards & ↓ Education initiatives → ↓ Legislator understanding → ↓ Legal framework presence 

 

Liberal government & Immature legal environment 

High globalist mindset & High motivation for blockchain adoption & Low public understanding → Liberal  

Low legislator understanding & Low legal framework presence  → Immature legal environment 

Fact sheet 4 - First steps 
Source: own creation 

 


