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Abstract

Loyalty programmes are crucial marketing tools for businesses to increase customer engagement and retention. These programmes,
sponsored by enterprises, offer rewards, discounts, and other incentives to attract and retain customers. However, the lack of
interoperability among loyalty programmes of different organisations can limit the customer’s ability to maximise the value of their
loyalty points. In this study, we proposed the design and implementation of a blockchain-based platform using the design science
research (DSR) method as a candidate solution to overcome the limitations of conventional loyalty programmes. Using smart contracts,
the design enables organisations to embed all necessary attributes for their desired customer loyalty programmes in accordance with
their policies. The designed platform provides a decentralised, transparent, and secure environment for the exchange of loyalty tokens
between vatious organisations and customers. Using expert opinion methodology, we discussed the technical considerations and
implementation of the blockchain-based loyalty programme platform, as well as its potential impact on the customer experience. Our
findings suggest that the proposed platform can improve the interoperability of loyalty programmes using a universal token that creates
more value for businesses and customers. The research contributes to the field of loyalty programmes and blockchain technology by
proposing a platform that enable businesses to develop more effective and data-driven loyalty strategies, while providing customers with
better value for their loyalty points.
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1. Introduction situation where consumers face difficulty in effectively utilising

the value of their loyalty points, given that each organisation

The advent of diverse computer technologies and networks has
resulted in significant and expeditious transformations across all
domains. Among the common practices experienced by
individuals in their lifetime is the utilisation of loyalty
programmes by organisations providing services or products.
Such programmes aim to retain customers within the organisation
and enhance their share of wallet [1].

In recent years, numerous organisations have begun to
accumulate customer data to monitor and analyse their behaviour
[2]. By studying this data, organisations try to design a loyalty
programme to keep current customers satisfied and attract new
customerts.

Loyalty programmes include integrated systems of personalised
customer marketing and marketing communications, offering
tangible (such as discounts or gifts) or intangible (such as
personalised service or information) rewards to the customer [3],

[4].

Customers may be members of multiple loyalty programmes from
various organisations that use disparate methods to provide and
manage services, such as physical coupons, digital coupons, or
specialised mobile applications. The absence of interoperability
among loyalty programmes of various organisations leads to a

offers its own system and rewards. Additionally, privacy concerns
may dissuade customers from sharing personal information with
every loyalty programme [5].

Blockchain technology is a distributed database comprising
encrypted blocks of asset transactions that are sequentially
ordered, digitally signed, and governed by a consensus model [6].
The technology’s potential in addressing these loyalty programme
challenges is noteworthy. By embedding the terms of loyalty
programmes in a smart contract, blockchain enables organisations
to determine the precise reward and profit amounts to be
disbursed to their customers, without the need for trust, in a
transparent manner. This contract is executed independently and
is used to manage the transaction [7].

Providing a suitable blockchain platform for the exchange of
these privileges between internal and external customers is
possible by creating a token. Tokens are a form of incentive given
to customers for participating in a loyalty programme. These
tokens are stored on the blockchain and represent specific assets,
such as currencies ot products.

The blockchain platform offers a secure environment for the
exchange of tokens between various organisations after mutual
agreement. By employing tokens, integration and collective
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benefits of all loyalty programmes become feasible. Tokens are
not limited to purchases but can also encompass the overall
customer interaction with the brand or retailer, resulting in the
integration of digital marketing [8].

By providing an integrated and trustless platform, blockchain can
control the transfer and manage the number of customer assets in
any organisation with the help of tokens in its platform [9].
Blockchain provides the basis for unifying the type of awards
between organisations [10].

Furthermore, organisations can provide the possibility of
transferring their points with each other by agreeing between
themselves and using a common platform, so that both the
management and maintenance costs of their loyalty programmes
are reduced and providing more valuable options to customers
themselves should also provide ways to improve their level of
satisfaction. For example, several hotels and airlines offer their
points to their customers on the same platform using the same
method [11].

As of now, the main disadvantages of using blockchain in this
scope are the implementation of the structure and costs. Besides,
due to the nature of blockchain, correcting a mistake is rather
impossible or very costly. Some of these advantages and
disadvantages are given in Table 1.

Table 1. The opportunities and limitations of blockchain-based
loyalty programmes

Opportunities Limitations

Technical Complexity:
Implementing blockchain
technology can be technically
complex and may require
specialised expertise, increasing
the costs and potential for
errors.

Lack of Standardisation: As
blockchain is a relatively new
technology, there is a lack of
standardisation, which can create
interoperability issues and make
it difficult to integrate with
existing systems.

Transparency and Security:
Blockchain technology provides a
tamper-proof and transparent
record of transactions, ensuring
that loyalty points cannot be
fraudulently altered or stolen.

Increased Efficiency:
Blockchain technology can
automate loyalty program
processes, such as point issuance,
redemption, and transfer,
reducing administrative costs and
improving customer experience.

Technical Limitations:
Blockchain technology is still
evolving and has limitations,
such as the difficulty of
modifying existing transactions
and the risk of smart contract
vulnerabilities.

Limited Scalability: The
current limitations of blockchain
technology, such as transaction
speed and storage capacity, may
make it difficult to scale loyalty
programmes with large customer
bases.

Enhanced Customer Loyalty:
The use of blockchain technology
can provide customers with a
greater sense of trust and loyalty
towards a brand, knowing that
their loyalty points are secure and
transparent.

Lower Costs: Blockchain can
reduce the costs associated with
loyalty programme
administration, since it eliminates
the need for intermediaries and
reduces operational costs.

In this article, we will explore the design and implementation of a
blockchain-based platform for loyalty programmes via a design
science research approach. We aim to explore blockchain
potential to solve mentioned problems in loyalty programmes.
Throughout this article, we discuss the benefits of using
blockchain for loyalty programmes, the technical considerations
in designing such a platform, gaining insights from experts, and
the potential impact on the overall customer experience. By the
end of this article, readers will have a better understanding of if
blockchain technology can transform the loyalty programme
landscape and create more value for both businesses and
customers.

2. Methodology

Choosing the appropriate research model in the research process
is vital in explaining its validity to the audience. Also, the
introduction of the research model facilitates and expands future
research. The methodology used in this study is the approach of
design science research [12] as a research method used in
information technology to develop and evaluate artefacts or
practical problems. In this case, we utilised this methodology to
leverage blockchain opportunities to optimise loyal points
transfer among customers of various loyalty programmes [12, 13,
14].

In this method, we identified loyal points transfer problems and
developed a technology solution to address these problems. The
solutions developed are evaluated through gaining knowledge
from a list of experts [15], and the findings are able to be used to
refine the design or develop new solutions.

2.1 Design science vesearch methodology

Design science research is a problem-solving paradigm that seeks
to enhance human knowledge by creating innovative artefacts
[14]. Using the DSR approach, the result of our work will be a
product and a pragmatic view of the identified problem. Figure 1
illustrates the steps and processes underlying the design science
research method [14].

Process lteration
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Figure 1. DSR process.

We benefited from six steps below in the design science research
approach.
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2.1.1 Problem identification and motivations

The first step in the design is to define the specific research
problem and justify the value of a solution. In this study, our
problem is the lack of a safe and trustless method to grant, use,
and exchange points obtained through customer loyalty
programmes to customers and among organisations. Providing a
safe and efficient platform for transferring privileges increases the
efficiency of these loyalty programmes. As a result, productivity in
loyal programmes would increase.

The purpose of customer loyalty programmes is to increase
customer engagement with the organisation and to satisfy
customers to allocate more significant portion of their wallet to
the services or products of the organisations [16]. For that matter,
there are many psychological methods which attract customers,
leading to profitable outcomes for organisations [17, 18, 19, 20,
21, 22, 23, 24]. The key psychological method employed in our
study is the status-based mechanism [20], which examines the
perceived value by the customer through gifts and discounts [21].
By using the mentioned method, we identified problem and
motivation for creating an artefact to enhance loyalty programme
potentials.

2.1.2 Necessary factors for solving the problem

We can deduce goals by defining the problem and investigating
solution possibilities. These objectives can be quantitative or
qualitative and inferred from the problem specification. In this
section, we select our blockchain platform according to the
customer and organisation needs [25] and implement a smart
contract that covers the rules of loyalty programmes through this
platform. In the next step, we create tokens and transfer them to
a wallet for easy transfer and proof of executing the artefact.

e Blockchain platform

Blockchain platforms vary in type, with some lacking smart
contract support and being excluded from our selection. Others
charge high fees without offering a competitive advantage, citing
technical reasons, support, or popularity. Our design employs the
Binance Smart Chain platform, which offers cost-effective smart
contract functionality to users.

o Wallet

In order to store tokens generated for the organisation and
transfer tokens to users who have received a certain amount of
them, it is necessary to store the tokens in a wallet under the
supervision of the organisation so that the organisation can
transfer them according to loyalty programme regulations.
Automated transfer of digital currencies among customers and
organisations necessitates the use of a digital wallet. The
conversion of tokens to fiat currency or their offline transfer are
regulatory measures that are employable and fall under the
purview of organisational consensus.

e Unique token

The unique token is an intangible reward offered by organisations
to users who use their service or purchase their product. Users

earn points by adhering to the rules of the customer loyalty
programme. The tokens are transferable within the platform,
allowing customers to exchange them and use them for vatious
benefits in the loyalty programme.

e  Smart contract

A smart contract is a set of logical rules in the form of a
cryptographic script that can be embedded within the blockchain
[26], [27]. Upon implementation on the desired blockchain
platform, the rules will become immutable and binding.
Organisational considerations such as token transferability,
creation, and burning may be incorporated into these contracts.
Solidity, a programming language similar to JavaScript, is well-
suited for building decentralised applications and is utilised for
contract writing [9].

2.1.3 Design and development

In this phase, a DSR chrolo refers to any object that incorporates
our research contribution. This involves identifying the intended
functionality and design of the artefact.

we undertook the task of identifying various scenarios for our
tokens and devising the execution mechanism within the network.
The fundamental elements of the network comprise the token
and the users’ categories. As illustrated in Table 2, there are types
of users in three different roles. These roles include the partner as
a person who gives loyalty points to members of this loyalty
programme, a member who receives points from their purchases
and spends those points, and a manager who supervises the
partners’ affairs [11].

Table 2. User stories for the rewards points system

As a partner, I assign rewards points to members to

USor encourage their loyalty as clients
Us As a member, I pay with the accumulated points to save
%" money and enjoy the programme benefits
USus As a member, I see the balance of my points to know
" how many I have
USos Asa member, I see a report of transactions
USos As a member, I approve the points charges, to be sure
that other people do not spend them
As an administrator, I manage partners’ data
USes  (registrations, cancellations, and changes) in the system

and I see all the members.

Various transactions and user stories can occur within this

network (see Table 3 [11]).

Upon reviewing the users’ narratives, we identified the essential
regulations that must be integrated into the smart contract. These
rules pertain to the transfer, allocation, and expenditure of tokens.
Although these rules could be inferred from studying existing
loyalty programmes, we emphasised a scientific approach to this
endeavour. So, we used the Remix website to write the smart
contract to provide an online solidity-based coding platform. The
final version of the smart contract code is shown in code 1.
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The smart contract is assumed applicable for all transactions.
Organisations adopt this mechanism based on their preferences.
For instance, the organisation may consider each loyalty point as a
token, or they may consider ten points equivalent to a single
token. In case an organisation selects a specific policy for the
conversion rate of points to tokens, it must be adhered to by its
partner organisations. The organisations are required to engage in
consultation and mutually agree on this ratio before making a
final decision. To avoid potential mathematical complications in
the future, it is recommended that each point be deemed equal to
one token, as it allows for easy determination of the desired
number of tokens.

Table 3. User stories

Given When Then
TCopt M1 has 1 point P1 rewards M1 MT1 has 2 points
and P1 has 9999 and P1 has 9998
points points
TCo2 M has 0 points P1 rewards M’ M has 0 points
and P1 has 9999 and P1 has 9999
points points
TCo3 M1 has 1 point P1 rewards M1 MT1 has 1 point,
and P1 has 0 and P1 has 0
points points and
recieves a
message warning
that it does not
have enough
points
TCos M1 has 10 points M1 pays 1 point to MT1 has 9 points
and P1 has 0 P1 and P1 has 1
points point
TCos M1 has 0 points M1 pays 1 point to MT1 has 0 points,
and P1 has 0 P1 and P1 has 0
points points and
recieves a
message warning
that it does not
have enough
points
TCos M1 has 10 points M1 asks for his M1 is notified
balance that he has 10
points
TCo7 M1 has 10 points, P1 collects rewards MT1 has 10 points
and P1 has 10 given to M2 and P1 has 10
points and recieves points
a message warning
that it is collecting
from a wrong
member
TCos M1 has 10 points P1 collects 1 point MT1 has 9 points
and P1 has 10 given to M1 and M1 and P1 has 11
points provides his PIN points
TCo9 There are three Administrator inserts  There are four
partners partner X with the partners
number 1234567890
TCyp There are three Administrator inserts  There are three

pari tners

partner X with the
number 12345

pari tners

After setting up the smart contract, it was necessary to place the
created tokens in the wallet of the organisation benefiting from
this blockchain to distribute them among its members. We
utilised the user-friendly and cost-effective Metamask wallet for

our operations. Additionally, we employed the Binance virtual test
network to evaluate the efficiency of the smart contract, as
elaborated in subsequent sections.

Code 1. Smart contract.

2.1.4 Product display

This phase entails utilising the artefact in experiments,
simulations, case studies, proofs, or other relevant activities.
Our final product is a blockchain platform integrated with a
smart contract that governs the loyalty programme. The
provisions encoded within this smart contract are customised to
cater to the requirements of loyalty programmes. This
blockchain platform has the capability to allocate tokens to
customers, receive tokens from other customers, and facilitate
token transfers between two customers or among customers
and organisations.

2.1.5 Evaluation

Evaluation assesses the effectiveness of the artefact in resolving
the problem by comparing the intended solution with the
observed outcomes of the artefact’s implementation. This
process can encompass diverse evaluation methodologies that
align with the problem domain and the artefact’s nature.
Following this phase, the decision to revise the artefact’s
efficacy by revisiting the third step or to proceed with
communication and leave any potential enhancements for future
undertakings is determined.

To evaluate the implemented blockchain, we executed vatious
network operations on the Binance virtual test network to assess
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its functionality. In the next step, we aimed to assess the
practicality of the artefact and identify any potential obstacles in
its implementation by soliciting expert opinions.

2.1.6 Commmunications

Here, all aspects of the problem and the designed artefact were
communicated to the stakeholders. Depending on the research
objectives and the audience, including professionals, appropriate
forms of communication could be employed.

Finally, it should be noted that the design science research
approach methodology has a back-and-forth behaviour. It is
important to note that the outcomes reported in each section
are the cumulative result of the entire process and not solely the
consequence of a single stage. Each stage contributes to the
final result and represents a crucial step towards achieving the
desired objectives. Therefore, it is the combined effort and
progress made throughout all stages that lead to the final
outcome.

2.2 Expert opinion methodology

This method is employed to make predictions or estimates when
there is inadequate information available to conduct statistical
procedures [13]. This method operates innovatively and
endeavours to solve obscure or unresolved problems. Knol et al.
describe this method in seven steps [28]:

2.2.1 Determining uncertainties (identifying variable values)

In this section, we have discussed the importance of obtaining
expert opinions and how it can help us in evaluating the feasibility
and identifying potential challenges in implementing the proposed
solution.  Challenges addressed here include required
infrastructures for implementing and examining the blockchain
platform, technician training needs, and technical updates.

2.2.2 Scope and format of extraction

Here we created a questionnaire in a general format of questions.
Various factors such as time and cost were taken into account to
determine the appropriate method of gathering expert opinions,
including interviews, questionnaires, face-to-face or telephone
conversations, and opinion summarisation.

This study utilised interviews with multiple experts from diverse
fields and incorporated a selection of their opinions. An eight-
question survey was compiled, which was administered both in-
person and online, and encompassed topics such as software,
hardware, human resources, and future-proofing.

2.2.3 Identification and selection of experts

In the expert opinion method, it is important to define the criteria
for identifying individuals who can be considered experts. An
expert is a key person who:

*  has significant knowledge of the problem area
*  has a background in the discussed field

* is known (e.g., among colleagues) and competent in
solving the problem
* s familiar with the assessment of possibilities.

Additionally, the expert’s opinion should change over time as the
expert receives new information and also the expert’s opinions
should be wvalid, transparent, science-based, and justifiable.
Nevertheless, there are also criteria to recognise an expert:

*  Tangible evidence of expertise (e.g., degree, publications,
position)

*  The fame

*  Availability and willingness to participate

*  Understanding the general problem area

*  Neutrality
* Having no economic or personal stake in potential
findings

2.2.4 Design of extraction manuals

The questions should have had a specific format and move
towards a conclusion for the main purpose. These questions
were in the form of statistical, probabilistic, and qualitative
estimates.

2.2.5 Preparation of the extraction session

The meetings were held in person, by phone, or online depending
on the person’s time and availability.

2.2.6 Relying on the opinion or judgment of an excpert

In order to use the opinions of experts, it was necessary to reach
a consensus on those opinions if we have used several experts.

2.2.7 Summary, aggregation, and reporting of results

Finally, the collected answers were aggregated based on a scoring
system.

3. Results

A customer journey map was created to illustrate the processes that
customers and organisations undergo in this system. A customer
journey map is a visual representation of the steps, activities, and
situations a customer goes through to achieve a specific goal,
including customer needs and emotions. The design processes were
carried out so that the maximum level of automation follows the
minimum level of human involvement. Figure 2 illustrates the
journey map. As illustrated, the map considers the user experiences
along with the chronological steps in system from the smart
contract execution until the tokens have transferred to uset’s wallet.

3.1 Evaluation of transactions

Once the smart contract is implemented, it is essential to transfer
the tokens generated by the contract to a designated account,
such as the account of the organisation that initiated the creation
of these tokens. The Remix site facilitates the interactive
deployment of the smart contract code.
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Figure 2. Customer journey map.

To transfer tokens from the deployed smart contract, we
interacted on the blockchain using Remix. Then we used the
“Deploy and run transactions” menu and entered the address of
the desired Metamask wallet along with the number of tokens we
wanted to transfer. The Metamask prompt opened automatically
for session. Once the transaction was confirmed the tokens were
transferred to the receiver’s wallet.

To check the completion of the Binance blockchain platform
transactions, we used the “BSC Scan” website. The results are
shown in Figure 3.

M BscScan  mw
u :

9 Address

Overvew

Figure 3. Token journey.

By choosing our token (TKN), we will be transferred to the
information page of that token as shown in Figure 4.

™ BscScan  me
u :

@ Token

Figure 4. Proof of execution.

All information regarding the wallet address, methods, and time
of the transfer shown in Figure 4 confirms the execution within
the blockchain.

3.2 Evaluation using expert opinion

We created a questionnaire to obtain feedback from experts
regarding the implementation of the project and potential
challenges. The questionnaire also allowed experts to provide
suggestions for improvement. The primary rationale for using
expert opinions is to mitigate the high costs of implementing
projects in organisations, the prolonged time required for large-
scale project troubleshooting, and the increased risk of customer
information loss for the organisation. Some of the questions and
expert opinions are given in Table 4.

According to the opinion of respected experts, implementing this
project is possible but facing challenges, like internal resistance
and advertising costs, must be carefully addressed.

Regarding the software aspect, the experts generally agree that the
system can work effectively with trained technicians. However,
some experts suggest that a mechanism should be adopted for
organisations that currently use traditional loyalty programmes,
allowing their customers to transfer their points to the new
blockchain-based platform.

Table 4. Expert opinions questionaire

Exp  Expertise Questi Questio  Question 3: Question 4:
ert Areas onl: n2: How doyou What are other
How Howdo  conclude considerable
doyou you with the aspects and
rate evaluate  advantages criterias?
the the and
artifact  operatio  disadvantag
deploy  nal and es of the
abiliy training  design?
(1-10)?  costs for
deploym
ent?
Sales Advantages Measuring
1 manageme 7 High outweigh customer affinity
nt disadvantages  beforehand
Data Investigati
science/ Advantages fvestigating
. . precise costs and
2 eCommerc 4 High outweigh
. long-term goals of
e disadvantages .
; © cooperation
consulting
Financial
manageme L
Investigating
nt/
Advantages customer
Customer . .
3 8 High outweigh prevalances and
loyalty .
co disadvantages  needed
programm .
. infrastructures
e design
Social Evaluating clear
networks ] Advantages regulations in
manageme Very . terms of contracts
4 9 . outweigh
nt/ Full high . and
disadvantages . .
stack interoperability of
developer programmes

According to the questionnaire, experts have confirmed the
usefulness of the artefact for customers and observed a high
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potential for increasing customer satisfaction and wallet share due
to the increase in interaction with the organisation.

4. Conclusion

After an extensive literature review, the decision was made to
explore blockchain technology to utilise their potential benefits in
customer loyalty programmes. Using the DSR approach and
expert opinions, we developed a model with defined conditions
which involved collecting user stories and scenarios to identify
network usage patterns, followed by writing a smart contract to
meet the identified needs and deploying it on the Binance Smart
Chain platform. The created artefact was then tested and its
efficiency and effectiveness were confirmed through successful
transactions. Additionally, we sought the opinions of experts in
related fields through an expert opinion approach. Their feedback
on the system’s efficacy, potential challenges, and opportunities
for commercial implementation was collected and summarised.

Our research indicates that blockchain technology offers valuable
services that can enhance customer satisfaction, such as token-
based point transfers, interoperability, and eliminating the need
for paper coupons. The primary objective of such benefits is to
capture a larger portion of customers’ wallets, which aligns with
the primary goal of loyalty programmes. This research aimed to
enhance the productivity of loyalty programmes by leveraging
blockchain technology.

Based on our research findings, it appears that replacing
traditional loyalty systems with blockchain-based platforms is less
complicated than previously believed. Complex organisational
structures and financial barriers have previously hindered the
implementation of this technology. Nevertheless, our proposed
platform and smart contract implementation need minimal costs
in the case of hardware. Furthermore, increased transparency in
wallet transactions may encourage customers to utilise their
loyalty points.

During the course of our study, we encountered several
limitations, including the bureaucratic structures inherent in
organisations, which currently impede the widespread adoption of
this method. Additionally, the high costs associated with its
implementation, adaption, and lack of cooperativity of
organisations compelled us to limit our optimisation efforts after
the communication phase of the design science research
approach.

In conclusion, loyalty programmes based on blockchain
technology have exhibited advantages for both users and
organisations. The adoption of this platform allows organisations
to collaborate and implement measures to enhance customer
satisfaction. Furthermore, the transparency offered by blockchain
technology can foster trust and confidence among users, leading
to the expansion of economic relationships through the creation
of a standardised token and its distribution in accordance with
predefined guidelines. Consequently, conducting large-scale
implementation would yield collateral benefits, such as the
acquisition of significant data regarding customer behaviour, and
optimise the overall customer experience. Therefore, further
research focusing on the implementation and communication
phases of the design process is necessary.
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