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ABSTRACT 

Controlling data value is becoming more challenging for businesses. Data redundancy is the most common cause of 

problems. Master Data Management (MDM) may help avert various issues by providing a "single version of the truth" 

throughout the organization. One of the fundamental causes for MDM implementation failure is the absence of 

participation of all stakeholders in the data quality process. This paper aims to provide a framework for improving the 

quality of Master Data Management project development. The framework is divided into five steps that are presented 

in a logical order. Our technique kicks off the data quality procedure, which is the study's main contribution. 

Furthermore, by using the BPMN 2.0 standard in construction processes, both business and IT workers can understand 

them. The paper also helps firms streamline and organize the process of building a Master Data Management project. 

Keywords: Master Data Management, Data Quality, Business Process Modelling Notation 

1. INTRODUCTION 

Organizations are now confronted with the difficulty 

of managing and determining the value of their data due 

to the expansion of data volume. However, if the data is 

of low quality, it might be challenging to handle. Master 

Data Management (MDM), which promises to remove 

data duplication, decrease redundancy, and improve data 

quality, has recently received a lot of SI attention. As a 

result, implementing MDM ensures that the business 

does not utilize several versions of the same master data 

in different data sources. 

On the other hand, MDM has been seen as a curative 

technique in recent years in the literature. This solution 

was implemented only on a technical level, with little 

regard for the business. Companies use market software 

products to manage their data, programs, and operations. 

Thus, establishing an MDM project is achieved if it is 

viewed only as a technology-supported phenomenon [1]. 

One of the critical reasons for MDM implementation 

failure is the lack of all stakeholders [2]. According to the 

literature assessment, research in this field does not 

address how technical problems are interlaced with 

business considerations to assure data quality in the 

MDM project's establishment. We are concentrating on 

the early phases of MDM installation to solve these 

challenges. The strategy to data quality must be set early 

on, and all stakeholders must be included to guarantee the 

implementation's success. 

This article outlines a methodology for assessing data 

quality issues that may develop while installing a master 

data management system in an organization. There are 

five stages in the framework, which are presented in a 

logical sequence. It demonstrates how the data quality 

process is planned at an introductory level. Furthermore, 

adopting the BPMN 2.0 standard in creating methods 

ensures that both business and IT personnel can 

comprehend them. 

To represent the data quality process, the Business 

Process Modelling Notation (BPMN) is employed. For 

this research, BPMN provides a model that business 

analysts and technical developers can use to help design 

and develop processes. The original motivation for 

BPMN's creation was to provide a link between business 

process design and execution. The second reason is that 

it is simple to grasp and intuitive. As a result, business 

analysts and technical developers should be familiar with 

any generally used modelling notation. 

The recommended method considers the company's 

particular business and IT needs. The process of design 
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and assessment is presented in the context of a real-life 

scenario. 

The remainder of the paper is organized as the 

following manner. The next section provides a summary 

of recent and relevant literature. The proposed 

framework is described in section 3. Section 4 focuses on 

a case study, and Section 5 delves into the results. Section 

6 concludes the work with a conclusion and 

recommendations for further research. 

2. RELATED WORK 

A collection of data, such as supplier, product, and 

customer information, is referred to as "Master Data" [3]. 

They are shared throughout most business units, business 

processes, and IT systems [4]. MDM (Master Data 

Management) is a broad term that refers to the 

disciplines, technology, and solutions necessary to 

produce and maintain consistent and correct master data 

for all organizational stakeholders [5]. It is a self-

contained strategy that allows for maintaining a uniform 

picture of all master data attributes across all of an 

organization's data sources, ensuring data quality, 

consistency, and dependability [6]. MDM should be 

considered a process improvement program was aiming 

to discover, assess, and apply processes and technologies 

to ensure high-quality data for decision-making [7]. 

MDM, rather than being an application system, is an 

organizational role. 

The dependability of master data is supported by data 

quality. According to a survey [9] on master data quality 

management, 80 percent% of businesses believe that 

poor master data quality substantially influences their 

financial performance. Companies are forced to comply 

with an increasing number of rules, necessitating the need 

for a single source of truth [10]. Organizations' adoption 

of MDM is heavily influenced by data quality [11]. 

Data quality may be improved through MDM [12]. 

On the other hand, many MDM initiatives have been 

cancelled because all partners in the setup project were 

not present [2]. As a result, all stakeholders involved in 

the MDM and data quality process should have common 

objectives and support one another's efforts [13]. The 

MDM process can be implemented more effectively if 

this is completed. 

When building an MDM project, the majority of 

research divides the MDM and data quality link into two 

topics: (i) the software package, and (ii) the development 

method. 

2.1. MDM as Software Package 

Leading software manufacturers have been 

encouraging the development of MDM solutions in 

recent years [14]. Although practically all MDM vendors 

aim to provide a complete solution for MDM, several 

data quality concerns remain problematic [15]. For 

example, data profiling is necessary for the early stages 

of an MDM project to assess the state of master data 

quality. Despite this, some MDM systems lack these 

basic functionalities. As a consequence, more 

partnerships and integrations between MDM and data 

quality solution suppliers are being developed. Rarely 

does a software program satisfy all of the criteria [16]. 

2.2. MDM as a development process 

MDM is described in recent research as a 

combination of technology, business, and data 

management processes [17]. Several previous MDM 

models exhibit comparable phases or design areas in 

starting an MDM project. 

The authors in [18] proposed a methodology for 

developing MDM that included five components: master 

data systems architecture, master data processes, master 

data structure, master data quality, and master data 

governance. When creating an MDM function, the model 

described in [19] should be taken into account. The seven 

categories covered were MDM vision, governance, 

strategy, procedures, technological infrastructure, 

organization, and measurements. Another approach was 

provided in [20], which included three categories: 

organization, process, and MDM systems. These three 

models focused on identifying the design domains that 

should be considered when creating an MDM capability. 

The concept investigated in [21] is aimed at the 

microfinance industry. It is divided into eight stages and 

is aimed at tackling data quality concerns. In [15], the 

author used a process-oriented approach, laying down the 

steps to be completed correctly. To correctly deploy 

MDM, the procedure involves eight steps that must be 

completed. Based on the above work, [22] suggested the 

following 10 stages for MDM implementation: 

• Identifying the need and the goals 

• Identifying the company's fundamental data and 

procedures. 

• Data standards must be defined. 

• Establishing a framework for governance. 

• Metrics for MDM are being established. 

• MDM architecture planning. 

• Organizing communication and training. 

• Defining the procedure for maintenance. 

• Creating a development plan for MDM 

• Specifying the operational and functional 

capabilities of MDM software. 

The term "data quality" appears in the majority of the 

studies described above. It does, however, need methods 

and knowledge management to mature. It is also critical 
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that all stakeholders in the company have access to the 

same information to determine the effect data quality 

may have on the whole business. The earliest stages of 

MDM development need the establishment of roles and 

responsibilities for all stakeholders [11]. 

3. THE PROPOSED FRAMEWORK 

We follow the paradigm presented in [22] to create 

our framework, always keeping data quality as basis in 

all steps. The resultant framework is divided into 

numerous phases to accomplish our objective. The Data 

Quality processes are designed using the Business 

Process Modelling Notation (BPMN). The adoption of 

BPMN is justified by the ease with which business 

analysts and technical developers can comprehend it. As 

seen in figure 1, the framework is organized into five 

phases. 

 

Figure1. The proposed framework structure 

3.1 Vision and goals 

Assuming that data quality must be a continuous 

activity inside the business, we will develop the 

organization's vision and quality methodology 

concurrently. The following procedures will be put in 

place: 

Communicate with all parties to ascertain the source 

of data quality issues. This is why business and IT must 

be included in the quality process by providing an 

opportunity for them to express openly their assumptions 

about the conditions in which they anticipate the data to 

be useable. This stage entails conducting interviews and 

distributing surveys to those who are directly engaged in 

the MDM project. 

The output of this step will be a table containing the 

following information: Vision, Goals, and 

Questions.  The table will be constructed using the 

additional data from step 2. We illustrate this with an 

example of a business that wishes to maintain positive 

relationships with its consumers. Table 1 demonstrates 

the enterprise's vision. 

Table 1.  Example of the enterprise vision  

Vision Goals Questions 

Maintain 

good contact 

with all 

employers in 

the 

organization 

Check that the 

information to 

contact the 

employer is 

correct 

(addresses, email, 

phone, etc.) 

Q1: is all the 

employer's 

information 

present 

Q2: is the data 

up to date 

 

 

3.2 Preparation of data and applications 

This stage identifies master data, the applications that 

generate it, and the applications that consume it. In this 

instance, it is vital to differentiate master data from other 

forms of data, such as transactional data. This process 

requires extensive manual review by data owners and 

business analysts. This stage results in the creation of a 

data dictionary to gather master data and its associated 

metadata. 

We must also specify the quality dimensions and 

associated metrics at this stage. This stage will convert 

the questions and objectives listed in step 1 into quality 

dimensions (completeness, timeliness, correctness...), 

related metrics, and suitable calculation techniques. This 

table will also have the following columns: Dimension, 

Measures, Associated calculation technique, and Defined 

threshold. 

After this stage, we will have built the foundation for 

developing a data quality strategy. Two degrees of detail 

are defined: the qualities that master data should possess 

and the data quality metrics that demonstrate how these 

attributes are assessed. 

3.3 Modelling of business processes and data 

quality processes 

Indeed, only managers possess a broader perspective 

on business processes inside a company. As a result, it is 

vital to define these processes using diagrams whose 

representation everybody will share and understand. A 

data quality process should define how master data 

quality is collected, calculated, and measured. 

Additionally, it illustrates the roles and responsibilities of 

individuals participating in the quality process from IT 

and business perspectives. The recently released BPMN 

2.0 standard enables a considerable degree of detail to be 

applied to these business processes [23]. Additionally, it 

is critical that the process modelling be highly adaptable 

and quickly adaptable to a specific context. This stage 
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produces a series of diagrams that visually represent the 

quality process. 

3.4 Defining the architecture 

MDM is not only a technological function inside the 

organization. Before addressing technical issues, it is 

vital to review all preceding processes. Businesses should 

do a comprehensive study to determine the appropriate 

strategy. MDM implementations may be broadly 

classified into three categories of initiatives: Analytical 

MDM; operational MDM and Enterprise MDM [17]. 

This stage demonstrates how to use and integrate MDM 

software inside the organization. The architecture chosen 

is determined by the company's vision.  

3.5 Defining the development environment 

Establishing which technologies are required to allow 

the MDM vision before implementing the suggested 

framework is vital. The conventional approach, which 

regards MDM as a technical problem, is abandoned for 

the duration of the research. Nowadays, businesses must 

recognize that MDM is a complicated operation that 

requires sophisticated technological skills. We determine 

the MDM technologies that best satisfy the organization's 

software and application requirements in this stage. 

4. CASE STUDY 

This research aimed to look at data quality issues 

inside a large enterprise that is trying to implement an 

MDM project. This company is aware of data quality 

issues and is attempting to improve its financial 

capabilities. Consequently, we questioned the company's 

executives about the data quality problems they had when 

implementing an MDM project and their thoughts of 

what causes poor data quality. The answer was that they 

were primarily organizational. They said that their 

information system is having technical difficulties. They 

believe that the quality of data is affected by an 

employee's expertise. The quality of data is influenced by 

how users to input information into the system. 

Erroneous data is permitted to easily flow through 

business systems, where it goes unnoticed until it is much 

too late. They also emphasize the complexity of software 

solutions, which IT specialists can only comprehend. 

According to one manager, training and documentation 

are often inadequate since they mainly teach employees 

how to use the system. He also believes that the most 

critical factor affecting the quality of master data is a lack 

of delegation of master data management operations. 

For overcoming business issues, a realistic example 

is given. The findings of the research are divided into 

three categories: 

1. By applying the results of step 1 and establishing a 

master data dictionary, a common master data definition 

is shared within the enterprise. 

2. The data quality issues mentioned in stages 1 and 2 

align with the organization's goals. Managers and IT and 

business workers will share the same strategic vision if 

these insights are implemented. 

3. All procedures require the early participation of 

business and IT stakeholders since effective MDM 

deployment is based on organizational challenges rather 

than technology. Starting with step 1, where interviews 

and questionnaires were utilized to determine all 

stakeholders' intentions, changes are made in step 3 using 

business process modelling. Multiple BPMN diagrams 

may be used to define roles and responsibilities further. 

5. DISCUSSION 

According to the case study, data quality challenges 

are one of the key motivators for a company to start an 

MDM project. This is why the data quality procedure is 

included in most research frameworks and models. 

Our results demonstrate that the framework plans the 

data quality process ahead of time and covers most of the 

processes, making the process much easier to execute. In 

addition, our framework lays out the order in which the 

processes should be completed and their 

interrelationships. The outputs of one phase become the 

inputs of the next. However, most research referenced in 

the literature ignores the interaction between distinct 

phases since the focal areas are still too broad, as in [15] 

and [18]. 

MDM is seen as a joint effort by IT and business 

departments in our framework. As a consequence, 

businesses must contribute to the growth of their 

communities. We argue that skipping this step will lead 

to misunderstanding. The intersection of organizational 

and technology design has never been studied before, as 

shown in [21]. In this case, we propose that the 

development team consistently offer information that 

both business and technical management can 

comprehend. The usage of BPMN bridges the gap 

between designing and implementing business processes. 

We concluded our research that MDM steps should 

not be data-driven. This indicates that the MDM project 

is not a software package. Additional MDM solutions 

that are not included in the software technology must be 

implemented. As a result, businesses must make many 

changes that may influence individuals and their work 

methods and how technology is employed. During the 

data quality process, our approach promotes integrating 

individuals who have a clear purpose and responsibility. 

This group should include business executives as well as 

IT specialists. He establishes data quality targets and 

evaluates the effectiveness of the technology solution by 
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fixing existing data quality concerns and ensuring that the 

quality level remains high over time. 

6. CONCLUSION 

This paper addressed the most prevalent data quality 

challenges in business. A framework has been developed 

to increase quality throughout the MDM development 

process. This structure is comprised of five sequential 

phases. It depicts their interactions with one another. The 

findings reveal that our system constructs the data quality 

process in advance, making the procedure considerably 

more straightforward to implement. Another advantage 

of our method is BPMN, which bridges the 

communication gap between business process design and 

implementation. As shown by the briefcase study, the 

framework provides essential assistance to enterprises in 

simplifying and organizing the building MDM programs. 

Each step of the process of developing a Master Data 

Management system was regarded as crucial. On the 

other hand, future research will focus on delivering 

additional information across the framework's many 

phases and applying it to a real-world issue. 
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