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Abstract. This contribution proposes a new blockchain implementation process 
model which closes identified gaps of existing models such as the lack of 
supply chain management focus, guidance on scaling or performance 
measurement. In particular, existing models do not provide a sufficiently 
detailed approach. To prove this, we develop criteria for a blockchain 
implementation process model in supply chains and systematically compare 
existing process models in this context. In order to identify a suitable use case 

for companies, to plan its implementation and to measure its impact on the 
company performance, we develop a new implementation process model. 
Furthermore, this process model supports the roll-out of the blockchain use case 
to other partners along the value chain, thereby increasing scalability. 

Keywords: Blockchain, Blockchain implementation process model, Supply 
Chain Management  

1   Introduction 

Companies operating in globalized supply chain networks experience increasing 

competitive pressure driven by an accelerated business pace [1]. A large amount of 

data is exchanged along the supply chain, but there is often a lack of trust between the 

parties involved [2]. Companies are concerned that information could be leaked to a 

competitor or company confidential information could be made public. This leads to 

data exchange being prevented and to some information received not being trusted. In 

this context, blockchain technology has the potential to simplify collaboration in 

supply chain networks by addressing the trust issues between the stakeholders [3]. 
Blockchain technology is one of today’s most promising technological innovations 

and, due to its characteristics, provides many advantages, especially in supply chain 

management [4,5]. Some of it´s benefits include data integrity through immutability 

of information, network resilience through decentralized structures, cost reduction due 

to process automation and secure as well as transparent supply chain data exchange 

among companies [6,7]. Despite these numerous advantages and exploitable 

potentials, only a few companies have used the technology yet. Small and medium-

sized enterprises (SME) in particular are reluctant to use the technology due to 
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existing barriers. A detailed literature review has shown that no holistic blockchain 

implementation model exists offering companies a step-by-step guide from the initial 

idea of the blockchain to the identification of a suitable use case and then to actual 

implementation and scaling. The objective of this paper is to develop a model for the 

integration of blockchain technology in companies and in particular small and 

medium sized enterprises for supply chain management.  

2   Background 

In this section, the relevant theoretical backgrounds such as supply chain management 

and blockchain technology including their definitions are introduced to achieve a 

common understanding. 

2.1   Supply Chain Management 

According to the Council of Supply Chain Management Professional (CSMCP), 

supply chain management (SCM) is defined as the planning and management of all 

activities involved in sourcing and procurement, conversion and other logistics 

management activities. This essentially includes coordination and collaboration with 

partners, which can be suppliers, intermediaries, third-party providers and customers 

[8]. The main objective of supply chain management, according to Muchna et al., is to 

use information and coordination mechanisms to manage supply chain processes in 

such a way that supply and demand are synchronized as much as possible [9]. As a 

result of an increasing division of labor, supply chain networks are becoming more 
and more complex [9] leading to our current day situation where it is not individual 

companies, but rather entire supply chain networks are competing with each other [9]. 

The reciprocal exchange of information between supply chain participants is 

recognized not only as a crucial activity of SCM [10], but also as the management of 

these networks [11]. Sharing information is essential to ensure coordination among 

partners, build an integrated supply chain and meet customer demands [12]. The 

reciprocal sharing of information such as forecasts, inventory levels and track-and-

trace data reduces uncertainty amongst supply chain partners and can finally create a 
more effective supply chain [13].  

2.2 Blockchain in Supply Chain Management  

For the supply chain management and related collaborative information, sharing is 
important. Increasing this can significantly improve the efficiency of supply chains 

[14]. Companies often share only a certain amount of information with each other 

because of concerns about other partners in the supply chain [15]. To strengthen 

collaboration, blockchain provides a secure, more direct and decentralized 

infrastructure even in non-trusted environments [15]. According to Lee Kuo Chuen, 
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the blockchain can be defined as a decentralized, constantly growing list of entries, 

called blocks, which are interconnected in an equal network and secured by 

cryptography. To form a network or chain, each block contains a cryptographic hash 

of the previous block with a timestamp and transaction data, as well as information of 

all previous blocks and transactions. Once the information has been processed by the 

blockchain, all computers in the network lock in. At the same time, a permanent 

digital record is created that is hard to alter [16]. Most blockchains today include 

smart contracts that allow business logic to be implemented [17]. This enables 

complex applications and services between users [17]. The technical architecture of 
the blockchain offers several advantages. These include tamper resistance, 

transparency through chronological storage, reduction of transaction costs through 

intermediation, automation of processes with smart contracts and high network 

resilience [15]. This results in a broad field of application for supply chain 

management. Among the most important applications of blockchain in supply chain 

management are easing paperwork processes, identifying counterfeit products, 

facilitating tracking and tracing, and monitoring the condition of products through the 

internet of things [18]. Despite the opportunities that blockchain offers for supply 

chain management, they often cannot be exploited. Companies, and small and 

medium size enterprises in particular, have difficulties in adopting and implementing 

blockchain technology [19]. The reasons for this are manifold. Many managers lack a 
strong knowledge of the technology and its possibilities [20]. Furthermore, the impact 

of the technology on all areas is not predictable [17]. To take advantage of the 

benefits, the supply chain network should be extensive. In this context, one of the 

biggest challenges of a successful use case with blockchain is scaling [21].  

3   Methodology 

A large number of Blockchain implementation models already exists in the academia. 

For this reason, a literature research and analysis of existing models will be conducted 

to obtain an overview. This literature analysis is conducted according to Webster & 

Watson (2002) [22]. For the research the databases IEEE, Web of Science, Elsevier, 

Scopus, Springer Link and Google Scholar were used. The basic requirement is that 

the models are written in the English or German language. 

In the first step, a list of the blockchain implementation models found has been 

created. A total of 29 different models have been found whose focus is on the 

introduction of blockchain technology in businesses. To generate high scientific 

standard peer-reviewed articles are prioritized in the selection of articles, but to obtain 

a wider range of models relevant to practice, models in scientific textbooks are also 

included. Gray literature is excluded because it does not fulfill the scientific standard 

due to a lack of peer reviews or originates from companies with commercial interests 
and is often not described in detail. In addition, these are not listed in common 

databases. Eleven models remain. In the next step, all models are filtered out that are 

not generally applicable but relate to a specific use case (e.g. electronic voting system 
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or energy sector). In total, there are seven models that relate to the general adoption of 

blockchain in enterprises. Figure 1 shows the literature selection procedure in detail 

black and white.  
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Fig 1: Overview of the literature selection process 

 

3.1 Existing Blockchain Implementation Models 

The remaining seven identified process models are the subject of analysis in this 

paper. These are the following process models: 

 

1. Model for integrating blockchain technology in supply chain according to 

Guerpinar et al. [23] 

2. Path to blockchain enterprise adoption according to Arun et al. [24] 

3. Blockchain implementation phases according to Attaran and Gunasekaran 

[25] 

4. Selection process to identify application opportunities for blockchain 

technology according to Werner et al. [26] 

5. Three pillars for realizing a successful blockchain use case according to 

Urban [27] 
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6. Process model for the implementation of blockchain in companies according 

to Wittenberg [6] 

7. Conceptual stage model for blockchain implementation in Supply Chains 

according to Vu et al. [28] 

The first model consists of six phases defining multiple activities and milestones [23]. 

The model framework covers the whole process starting with the evaluation of the use 

case and ending with the evaluation of the implementation results. A special 

characteristic of the model is that the processes are partly executed iteratively and that 

repetitive cross functions are described. Arun´s et al. model describes four phases 

from use case identification to enterprise integration. Specific activities are also 

defined within the model [24]. The Blockchain implementation phases model 

according to Attaran and Gunasekaran contains three phases also starting with the 

finding of a suitable use case and ending with the implementation in the company. 
The authors also mentioned the importance of continuous improvement afterwards 

[25]. According to Werner et al. two different stages are to be considered: The 

selection of the use case and the implementation afterwards. These two phases are 

enriched by several phases [26]. Urban’s model consists of three pillars each defining 

a different model starting with the first idea of implementation and finishing with the 

integration of blockchain in future usage [27]. Wittenberg’s model consists of four 

different phases with each model defining a milestone after completing the activities. 

The model analyses the whole process from finding a suitable use case to maintaining 

the implemented blockchain solution inside the company [6]. Due to Vu et al. three 

stages with different factors need to be taken into account when implementing a 

blockchain. These factors need to be considered in each phase making the model also 

iterative. The model starts with the initiation and ends with the implementation [28].  

 

3.2 Requirements for Blockchain Implementation Models 

This section, we highlight requirements from the literature for a process model for 

blockchain implementation. Five requirements (RQ) emerged from a combination of 

different research. First, they originate from the project experience of an ongoing 

Blockchain implementation project. In addition to this, the requirements have been 

included from discussions with German small and medium sized enterprises at 

various events, which thereby have a high practical relevance. This is due to the high 

density of hidden champions in the North Rhine-Westphalia region, which is 

representative of small and medium-sized enterprises in Germany. The listed 

requirements do not claim to be complete and represent a current status at the time of 

publication. These requirements are briefly described below, based on the literature: 

RQ1 Creating a technology insight:  For many companies and in particular SMEs, 

blockchain is an innovative but also complex technology [27,29]. In order to develop 

and subsequently implement suitable use cases, both the opportunities and the 

limitations of the technology should be fundamentally understood [20,21,29]. In 
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addition, when designing your own use cases, you benefit from knowing about 

existing use cases. The results must be easy to understand so that they can also be 

discussed in interdisciplinary teams [30]. 

RQ2 Holistic perspective: The second requirement is a holistic perspective on 

implementation. In this paper, we understand holistic perspective on the one hand as a 

socio-technical perspective, with the consideration of technical and organizational 

aspects and the human factor and their interactions, as generally recommended for 

digitization projects [31]. The organizational aspects include processes and 

responsibilities in companies [32]. The technical aspects involve systems and 

interfaces, data standards, a smart contract concept and permissions [23]. For the 

human factor, competencies and work routines must be considered and onboarding 

focused [33-34]. In addition, legal [21], [25] ecological [35-36] and strategic aspects 

[37-38] should also be taken into consideration in order to gain a holistic perspective. 

RQ3 Iterative and agile approach: In IT project management, agile methods are 

regularly used in an iterative way [39]. These methods combine speed with flexibility 

and can react effectively to changing requirements [40]. Guerpinar et al. also take this 

into account in their implementation model by allowing phases to take place 

repeatedly [23]. During development, a simple result should be aimed for as a 

minimum viable product [6], [41]. Feedback should be allowed and taken into 

account at every stage [23]. 

RQ4 Impact analysis and performance measurement: The frequently assumed 

disruptive character of blockchain is based on its fundamental changes for companies, 

their value creation and their business model [42]. In order to successfully roll out 

blockchain, Dutta et al. recommend detailed analysis of the impact on the company 

and its supply chain [43]. The use of qualitative (e.g. improvement of transparency) 

and quantitative methods [6], [27], [44-45] for performance measurement should also 

be considered during implementation. This requires the determination of the impact 

on all areas according to RQ2 and a method-based detailed analysis depending on the 

area.  

RQ5 Scaling to further business partners: In supply chains, value creation is 

achieved across multiple companies [46] and requires optimized information flows in 

addition to optimized material and cash flows [9]. Therefore, supply chain 

management is the collaboration of companies to fulfill customer needs [47]. If 

blockchain is used as an infrastructure for the exchange of information and intangible 

assets, it requires a sufficient number of participating companies. Blockchain will 

strengthen supply chain management when sufficient scale has been achieved [21], 

[46]. For this purpose, partners have to be evaluated according to their maturity level 

(e.g. business relationships, contacts, similar use case) and afterwards the network can 

be expanded. 
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4   Evaluation 

In the following, the process models for implementation selected in section 3.1 are 

compared with the requirements identified in section 3.2. Each of the process models 

has been evaluated along the guiding question "To what extent does the process 

model in the row meet the requirements of the column?". The evaluation examines 

whether a model fulfills the respective requirement. The evaluation indicates 

"fulfilled", "partially fulfilled" and "not fulfilled", but no process model completely 

fulfills a requirement. The entire evaluation is shown in Figure 2. 
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RQ1 RQ2 RQ3 RQ4 RQ5

Model for integrating blockchain technology in supply 

chain according to Gürpinar et al.

Path to blockchain enterprise adoption according to 

Arun et al.

Blockchain implementation phases according to 

Attaran and Gunasekaran

Selection process to identify application opportunities 

for blockchain technology according to Werner et al.

Three pillars for realizing a successful blockchain use 

case according to Urban

Process model for the implementation of blockchain in 

companies according to Wittenberg

Conceptual stage model for Blockchain implementation 

in Supply Chains according to Vu et al.
 

Fig 2: Evaluation of the analyzed models in terms of the requirements for the implementation 

of blockchain technology in enterprises 
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The requirement RQ1 "Creating a technology insight" is partially fulfilled by four 

process models and not fulfilled by the remaining models. All process models start 

with either the identification of a use case or an evaluation of it. A specific phase for 

providing BC knowledge is not found in any model. The process model according to 

Attaran and Gunasekaran partially fulfills the requirement because questions about 

their current business model are used to familiarize managers with the technology 

[25]. Urban gives BC knowledge using a self-developed and detailed decision model 
for the use of the technology and shows alternatives when a BC is not suitable [27]. 

Starting with an open collection of use cases, these are evaluated according to Werner 

et al. and the list is gradually reduced until only one suitable use case remains. The 

reduction follows an evaluation and examination of the use case. In workshops, basic 

knowledge is thus provided through iterations [26]. Vu et al. identify a lack of 

knowledge as a barrier to successful implementation and highlight this as a task in 

their initiation phase [28]. How they provide this knowledge is not described in detail.  

The second requirement (RQ2) is partially fulfilled by every process model, since at 
least one process and one technology perspective are always taken into account 

during implementation. Only three models fulfill this requirement in its entirety and 

consider the levels of people, organization and processes. These three process models 

have certain aspects that they particularly emphasize. Wittenberg, for example, also 

considers the legal aspects [6]. In contrast, Guerpinar et al.'s process model focuses on 

the human factor in addition to organizational aspects during the integration phase 

[23]. Attaran and Gunasekaran also include all levels and provide a very detailed 

description of them [25].   

Only one of the process models follows an iterative and agile approach according to 

RQ3, two others in divisional, while the other process models are executed linearly, 

phase by phase. The process model of Guerpinar et al. as the only one has an iterative 

continuous improvement and support phase and goes through its first preliminary 

phase once and therefore defines the use case in general terms. Each subsequent phase 

can be cycled to continuously gather feedback and make necessary changes [23]. As 

described above, Werner et al. approach the most appropriate use case iteratively [26] 

in their process model, while implementation is linear without feedback. Wittenberg 

uses agile IT project management methods in his process model to develop and 

improve the prototype. Before the prototype goes live, it is tested repeatedly [6]. 

There is no loop back to a previous phase in the model. 

An impact analysis and performance measurement (RQ4) are a prerequisite for 

evaluating the implementation. Only two of seven process models fulfill this 

requirement. Both Wittenberg and Urban use scoring models [6], [27] to determine 

the value added by the Blockchain. They visualize the new business relationships 

using either BPMN or their own representation consisting of material flows, cash 

flows, and information flows [6], [27]. Guerpinar et al. is the only process model with 

an additional quantitative analysis approach, but it is not described in detail and for 

this reason is only classified as partially fulfilled [23]. 

The fifth requirement "Scaling to further business partners" (RQ5) is only partially 

fulfilled by two process models. While the remaining process models state the 
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importance of scaling, they do not provide any information on its achievement and 

conclude with implementation [6], [24-27]. Guerpinar et al. include the scalability of 

the use case in their integration planning phase in order to minimize the effort 

involved in transferring it to further partners [23]. By analogy with Guerpinar et al., 

Vu et al. refer to so-called system-related barriers in their initiation phase, which also 

include scalability. A detailed description of how scaling can succeed is missing [28]. 

A subsequent phase for scaling the blockchain solution is missing in all process 

models. After comparing the process models with the identified requirements, it can 

be concluded that no existing process model fulfills all requirements. Consequently, a 

new process model needs to be developed that meets these requirements. 

5   Results 

In the following section, the developed blockchain implementation model is presented 

in detail including the individual tasks and results. This model is intended to provide 

companies with a step-by-step guide to overcome the barrier of blockchain adoption 

and accelerate digitization. Especially for small and medium-sized enterprises, which 

have great difficulties with such complex projects. Figure 3 shows the model in its 

completeness: 
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Phases Activities Results

1

Introduction to

Blockchain Systematics

Identification of a

Blockchain Use Case

Preparation for

Implementation

Blockchain

Technology Insight

Selected and evaluated

Use Case

▪ Blockchain fundamental workshop

▪ Field of application possibilities

3

2

Proof of Concept

Blockchain

Implementation

4

Impact Analysis and

Performance Measurement

5

▪ Collection of potential use cases 

▪ Feasibility check

▪ Selection and specification of a specific 
use case

▪ Analysis of the actual state

▪ Critical point analysis and requirements 
engineering

▪ Conception of target state

▪ Technology selection

▪ Proof of concept development

▪ Define implementation roadmap

▪ Implementation

▪ Onboarding and training

▪ Operation and maintenance of the 
blockchain prototype

▪ Testing and performance measurement

▪ Detailed impact analysis

▪ Continuous improvement process

▪ Go-Live

Blockchain Prototype

Productive System

Scaling the 

Blockchain Use Case

6

▪ Prioritization and selection of suitable 
partners according to use case

▪ Checking previous phases and tasks 
for necessity

▪ Integration of new network participants

Blockchain Network

 

Fig 3: Blockchain implementation process model for supply chains 

 

The first phase of the model is called introduction to blockchain systematics. The 

purpose of this phase is to gain a deeper understanding of blockchain technology, as 

this knowledge is essential for selecting a suitable use case. Only if the basics are 

understood it is possible to build a custom use case. Therefore, the use of experiential 

knowledge is particularly important. This understanding will be provided during 
workshops. In addition, possible application fields are examined with best practices 

based on already existing use cases. The result after completion of the first phase is a 

Blockchain Technology Insight and therefore the fulfillment of the first requirement 

(RQ1).  

 

In the second phase, the blockchain use case is identified. For this process, potential 

use cases are collected in the company using creativity techniques (e.g., 

brainstorming). The use cases are subsequently examined in detail for technical, 
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economic and legal feasibility. Once a use case has been found, it is specified in 

precise terms. An assessment framework is developed for this purpose. This is used to 

evaluate, for example, compatibility with the existing business model, the expected 

economic benefit and the non-economic benefit (e.g. increased transparency). The 

assessment framework can be designed for the following three use case dimensions: 

Data, Processes, and Systems. All information is described in a formalized way in a 

Blockchain Canvas. Possible content includes which blockchain system should be 

used, which supply chain partner should participate, and which technology should be 

used as a complementary tool (e.g., Internet of Things). The second phase allows the 

model to also fulfil the second Requirement (RQ2), the holistic perspective. The 
result is a selected and evaluated Use Case.  

 

Once the second phase has been completed, the third phase starts: Preparation for 

Implementation. The focus is on the current state of the existing process and IT 

landscape. At the same time, the processes are operationalized and enhanced with 

costs, times, participants and, if necessary, CO2 consumption. The IT systems are 

expanded to include data, data standards, interfaces and other relevant information. 

The analysis of the current situation takes a socio-technical approach which considers 

technology, people and organization. Afterwards, a weak point analysis and 

requirements elicitation with success factors are carried out. The final step is the 

design of the target state with the blockchain solution as an implementation roadmap 
for the company. This includes the proof of concept development. The result of this 

phase is the proof of concept. However, if no applicable use case has been found in 

this phase, phases two and three are iteratively repeated until this is done. Thereafter, 

the fourth phase starts. 

 

This fourth phase is called blockchain implementation and aims to develop a 

Blockchain prototype. For this purpose, the right Blockchain technology is selected 

according to the previously identified requirements. Depending on the use case and 

the specific demands, there are three types of Blockchains to choose from: Private, 

Public and Permissioned. In the same way, the roles and permissions in the network 

are defined. This includes assigning read and write permissions, deciding which data 
should be stored on-chain and which off-chain, and allocating responsibilities. Once 

the prototype is developed, it will be implemented and onboarding for the employees 

will take place. If errors occur during user training, they must be corrected before 

commissioning. The operation and maintenance of the blockchain prototype are also 

tasks in this phase. The result is the finished blockchain prototype.    

 

In the fifth phase (impact analysis and performance measurement), the focus is 

on measuring success according to fulfilled requirements and defined success factors. 

Examples of success factors are the usability and graphical user interface of the 

prototype, the increase in efficiency that has been achieved and cost and energy 

savings. Another particularly important aspect of this phase is the comparison of 

target and actual processes. A GAP analysis is used for this purpose. The gaps 
identified from the analysis are worked out in detail. The whole process takes place as 

a continuous improvement process. Finally, a deduction and definition of measures 
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for improvement potentials takes place. With the go live the result of this phase is the 

finished productive system. Through a detailed performance measurement, impact 

analysis and a multi-method approach, the model also fulfills the requirement RQ4.  

 

The final phase of the model is scaling the blockchain use case. During this 

phase, the company has to decide how to scale the network. The question must be 

answered in which order which customer or supplier should be added to the 
Blockchain network. A strategy also needs to be developed as to how the customers 

of the customers and the suppliers of the suppliers can be integrated. In the process of 

connecting new partners, it is important to check which phases in the model need to 

be iterated again. Phases one to three are skipped because a productive system is 

already in place and only the network needs to be expanded. Accordingly, an iteration 

also takes place in this last phase. It is also necessary to check whether there are any 

termination criteria for the connection of new partners. After the successful 

connection of business partners, the result at the end of the phase is the finished 

blockchain network. The last phase of the model leads to the fulfillment of 

requirements RQ3 (iterative approach) and RQ5 (scaling to further business 

partners). Therefore, the model fulfills all requirements for a Blockchain 

implementation model and advances both science and practice. 
 

6   Conclusion 

An increasing challenge in supply chain management is the exchange of information. 

Global division of labor is creating supply chain networks rather than individual 

supply chains. It is the supply chain networks and not the individual companies that 

are competing against one another, and they are competitive when the exchange of 

information between the individual companies is efficient. Blockchain technology 

provides an approach to transmit information rapidly, encrypted and tamper-proof 

within the supply chain. Currently, small and medium sized enterprises in particular 

struggle with the implementation of blockchain technology, as it is an extremely 

complex technology. To simplify the implementation for companies, a large amount 

of blockchain implementation models can be found. In a comprehensive literature 
review, the existing models were compiled and analyzed. Subsequently, five 

requirements were identified from the literature, from project experience with SMEs 

and from discussions with companies, which apply to blockchain implementation 

models. The collected models were compared and evaluated based on the 

requirements. The result is as follows: while none of the models meets all the 

requirements, some of them meet them partially and others do not meet them at all. 

Therefore, a model for the introduction of blockchain technology is developed that 

fulfils all the five requirements. This model is intended to provide companies with a 

guideline for the implementation of blockchain technology, starting with the 

identification of a use case and ending with the scaling to other business partners and 

post-implementation monitoring.  
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Based on this study, it is necessary to examine if the implementation model also 

leads to positive results in practice. For this purpose, at least partial aspects of it 

should be implemented, evaluated and continuously developed further at the 

beginning. Several German SMEs have agreed to participate in the evaluation and 

subsequent validation after implementation of the process model. The findings and 

requirements collected will also be validated by experts in the future in order to be 

able to assess the suitability of the model. It will be helpful in the next step to include 

grey literature in the analysis as well in order to gain even more approaches and 

scientific legitimacy for the developed model. In the future, more models will be 

developed, which should also be included in the evaluation. A constant adaptation of 
the requirements will also be necessary, as they may change due to the disruptive and 

ever-changing nature of the subject. The last point to mention is that the process 

model follows a multi-method approach, for which additional tools still need to be 

developed for the quantitative assessment of blockchain projects and their impact. 
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