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Abstract. Data quality management is a solution that integrates methodology, 

technology, business and management. Through effective data quality control 

measures, data management and control can be carried out to eliminate abnormal 

and missing data quality issues, thereby enhancing the enterprise's ability to 

monetize data. In terms of data quality management, there are many theoretical 

frameworks related to data quality governance at home and abroad as guidelines 

for data quality management. This article compares different data quality gov-

ernance methods and selects the appropriate one in combination with different 

scenarios. 
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1 Introduction 

Effective data quality management has become a critical foundation for modern en-

terprises to achieve digital transformation and gain a competitive advantage. As or-

ganizations increasingly rely on data-driven decision-making, the governance of data 

quality directly impacts operational efficiency, business intelligence, and strategic 

value realization. This paper provides a comparative analysis of four prominent data 

quality management frameworks: the DAMA Data Management Body of Knowledge 

(DAMA-DMBOK), Total Data Quality Management (TDQM), the Data Maturity 

Model (DMM), and the Ten-Step Method. By systematically examining their core 

principles, strengths, weaknesses, and applicable scenarios, the study aims to offer 

practical guidance for organizations in selecting and integrating suitable methodologies 

based on their specific governance needs, organizational culture, and strategic objec-

tives. The findings emphasize that a context-aware, often hybrid, approach is essential 

for building a sustainable and effective data quality management system. 
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2 Domestic and International Data Quality Management 
Methods 

2.1 DAMA Data Quality Management Theory (DAMA-DMBOK) 

DAMA-DMBOK gives framework recommendations for enterprise-level data gov-
ernance. DAMA believes that data quality management efforts encompass the entire 
data lifecycle. Data quality management is a continuous process, and it is necessary to 
institutionalize processes such as data quality management and quality improvement. 
At the same time, measures should be taken to identify problems and eliminate their 
root causes during data processing. Data quality management includes data quality 
analysis, identifying data anomalies, defining business requirements and related busi-
ness rules, conducting compliance checks and monitoring on defined data quality
plans, when necessary, as well as data parsing, standardization, cleaning, and integra-
tion. It also includes issue tracking and monitoring of already defined data quality 
service levels, compliance, etc[1],. Data quality requirements provide the information 
necessary to define a data quality framework. The data quality framework includes 
defining requirements, defining inspection strategies, defining metrics, and defining 
monitoring measures that reflect changes in data quality and performance. 

When defining the quality dimensions of data, DAMA mainly considers the quality 
indicators of structured data from accuracy, completeness, uniqueness, validity, time-
liness, standardization, and precision[2]. And the method of measuring these quality 
indicators can be used in two ways, one is to use data standards for comparison, and 
the other is to use statistical functions to count the results, and both ways can measure 
what is the gap between the actual value and the expected value. 

2.2 Total Data Quality Management (TDQM) 

Total Data Quality Management (TDQM) is based on the idea that data is regarded as 
a special kind of product, and that the methodology of managing product quality is 
applied to data quality management, while at the same time developing information 
product maps and applying data quality management practices[3]. As shown in Figure 
1, the key features of the specific implementation phase of TDQM include ‘compre-
hensiveness’, ‘total staffing’ and ‘total process’.  

(a)Comprehensiveness. Comprehensiveness includes two main aspects: the com-
prehensiveness of the management object and the comprehensiveness of the man-
agement method. From the viewpoint of management object, the object of compre-
hensive data quality management is data quality and comprehensive control of factors 
affecting data quality. From the viewpoint of management methods, according to
different situations and for different factors, various modern management methods
and means should be flexibly applied to systematically control the many influencing 
factors and achieve integrated management. 

(b)Full coverage. Total staffing requires quality management that relies on the par-
ticipation of all personnel in the unit. The implementation of comprehensive data
quality management requires all units to organically organize the work of each de-



 

 

 

 

186             G. Dai and B. Zeng

partment under the centralized and unified leadership, and everyone must do their part 
to improve data quality and strengthen quality management. 

(c)The whole process. The whole process requires a commitment to quality im-
provement in all aspects of data, from data design and production to data use, and a 
combination of prevention and control, with prevention as the main focus. A com-
mitment to data quality at every step of the process, based on demand, leads to a more 
proactive management. 

 
Fig. 1. TDQM Data Quality Management 

2.3 Data Maturity Model (DMM) 

Enterprise Data Management Capability Maturity Model. The Enterprise Data
Management Capability Maturity Model (DMM) was released by the CMMI Institute 
in 2014.The DMM lists four tasks, including data quality strategy, data profiling, data 
assessment, and data cleansing, as the main activities of enterprise data quality man-
agement, and develops detailed grading standards for the management level of each 
activity to precisely locate the data quality management improvement points[4]. 

As shown in Figure 2, in terms of data quality strategy, it is necessary to develop 
and publish a unified enterprise-level strategy that is consistent with corporate and
business goals, and establish relevant organizations and positions to increase the at-
tention and participation of all departments in the data quality work, ensuring that 
data quality improvement and business process improvement are carried out simulta-
neously[5]. In terms of data analysis, by providing a set of standard data analysis
methods, tools, and processes, analyzing the distribution, frequency, and compliance 
of data values, and understanding the distribution and quality of data, suggestions for 
improving data quality can be generated. In terms of data quality assessment, develop 
a data quality assessment plan, develop standard data quality rules, apply data quality 
rule engines or assessment tools, analyze data quality issues from business, technical, 
and cost perspectives, and prioritize data quality improvement efforts based on the 
analysis results to continuously improve data quality[6]. In the area of data cleansing, 
business rules are pre-defined to establish a standard data quality testing baseline, and 
data-related mechanisms, rules, processes and methods are calibrated and corrected. 
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Data problem handling continues to the source of the problem, reusable data cleansing 
processes are established and cleansing results are calibrated, and data cleansing costs 
are included in ROI analyses. 

 
Fig. 2. DMM Data Quality Management 

Information Security Technology/Data Security Capability Maturity Model. On 
30 August 2019, the national standard ‘GB/T 37988-2019 Information Security
Technology Data Security Capability Maturity Model’, referred to as DSMM (Data 
Security Maturity Model), was officially released, which defines data quality man-
agement as establishing an organizational data quality management system, which
ensures that the accuracy of data collected/generated in the process of data gathering, 
consistency and integrity[7].  

2.4 Ten Step Theory of Data Quality 

The ten-step theory of data quality provides a specific scientific methodology practice 
for enterprises to improve the level of data quality and information credibility through 
process-oriented methodological steps[8]. It is based on the information quality
framework and understanding of the basic concepts of data quality, including the
following steps: 

(a)Define Business Needs and Approach: Identify businesses affected by data
quality issues, assess these business needs and rank them in order of importance as the 
target and scope of data quality improvement; 

(b)Analyze The Information Environment: Refine the defined business re-
quirements, identify the associated information between business requirements and
data, data specifications, processes, organizations, and technologies such as systems 
and software, and determine the source and scope of data; 

(c)Assess Data Quality: Design data assessment dimensions around defined busi-
ness requirements and use relevant tools to complete the assessment, accurately ex-
pressing the results of data quality assessment in the form of charts or reports; 



 

 

 

methods 

 
 

  

 

 

188             G. Dai and B. Zeng

(d)Assessing Business Impact: Understanding how low-quality data affects the
business, why they are important, and what business value would be delivered if they 
were improved; 

(e)Determine The Root Cause: Track data to locate the problem and determine 
the root cause of the earliest occurrence of the problem; 

(f)Formulating Improvement Plans: Formulating reasonable data quality im-
provement plans with targeted measures; 

(g)Prevent Future Data Errors: Prevent future erroneous data from occurring
based on the design of the solution; 

(h)Correcting Current Data Errors: resolving existing data issues based on the 
design of the solution; 

(i)Implementation Control Monitoring: Ongoing monitoring is implemented to 
determine whether the desired effect has been achieved; 

Communicate Actions and Results: Communicate on results and project progress 
to ensure the overall project continues to move forward. 

3 Comparative analysis of data quality management 

From the point of view of classical theories, the four theories have different focuses 
and solve different key problems. As shown in Table 1, DAMA solves the problem of 
theoretical system, TDQM solves the problem of top-level design of data quality
management actions, DMM solves the problem of quantitative evaluation, and
ten-step method solves the problem of methodological practice.  

Table 1. Analysis of problem-solving in Data quality Management theory 

Theory name Release time Key issues addressed 

DAMA 1988 General framework for data quality management 

TDQM 1988 Top-level design for data quality management 

DMM 2014 A system for assessing the level of organizational data 
management 

Ten-step Method 2010 Time-specific steps to improve data quality 

Compared to other data quality management theories, the DAMA Data Manage-
ment Body of Knowledge and Guidelines (DAMA-DMBOK) is more comprehensive 
and complete, and is an authoritative, internationalized data management theory sys-
tem that provides framework guidance for enterprise-level data management. 

The comprehensive data quality management plan TDQM fundamentally changes 
the traditional concept that "data is an accessory of the system", providing a premise 
and foundation for managing data quality by borrowing methods used to manage
physical product quality. TDQM has transformed from the past approach of address-
ing issues one by one and decentralized management to a comprehensive and inte-
grated governance guided by a systematic concept, emphasizing the synergistic ef-
fects of all aspects of work when they work together. 



 

TDQM Culture and collaboration and quality culture culty of change is great. industry: Toyo-

factors. 
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The Data Management Maturity Model for Enterprises (DMM) provides a stand-
ardized and structured practical framework, mainly used to evaluate and improve the 
organization's data management level. Although it defines the requirements and activ-
ities for effective data management, it does not specify how organizations can achieve 
these capabilities. 

The ten-step approach addresses the governance of data quality issues in terms of 
both the rectification of existing data and the prevention and control of future data. It 
provides a systematic methodology for improving information quality that is not
business-related and focuses more on specific practical processes. 

By comparing the core orientation, advantages, disadvantages, application scenarios 
and typical cases of the four major data quality management theories. As shown in 
Table 2, it is found that if compliance and system are pursued, DAMA should be 
chosen. If an enterprise wants to reshape its culture and processes, choose TDQM. If 
one wants to clarify the current situation and path, a maturity model should be chosen. 
If you need to solve specific problems quickly, choose the ten-step method. In practice, 
combined use is often a better strategy. For instance, the maturity model is utilized for 
diagnosis and planning, the governance system is established based on the DAMA 
framework, the TDQM concept is applied in specific fields to promote collaboration, 
and high-priority data issues are quickly resolved through a ten-step project approach。 

Table 2. Comparative analysis of data quality management theories 

Theoretical
framework

Core ori-
entation 

 
 Main advantages Main disadvantages Representative 

cases/industries 

DAMA Systematic 
governance 

1. The system is complete and 
seamlessly integrated with data 

governance. 
2. Provide internationally recog-

nized terms and best practice 
frameworks. 

3. Cover the entire data lifecycle 
and emphasize sustainability. 

1.Emphasizing prevention and 
source control can effectively 

reduce repair costs. 
2. Promote cross-departmental 

1. The implementation 
threshold is high, the 
cycle is long, and it 

requires a professional 
team. 

2. The framework is 
rather macroscopic and 

needs to be imple-
mented in combination 
with specific practical 

methods. 
1. It is highly dependent

on organizational 
culture and employee 
quality, and the diffi-

Financial indus-
try: HSBC, Citi, 

JPMorgan 
Chase, etc. 

Manufacturing 

 

DMM 

Humanism 

Evaluation 
and Evolu-

tion 

construction. 
3. Applicable to business sce-

narios where data is embedded in
the production process. 

1.Provide a clear diagnosis of the
current situation and a gap anal-

ysis. 
2. Help set priorities and phased 
investment goals to reduce risks.
3. It is convenient to benchmark 

against industry leaders. 

2. There is a lack of 
specific technical 

implementation tool 
guidelines. 

1. It is an assessment 
model in itself and does

not directly provide 
solutions. 

2. The assessment 
results may be influ-
enced by subjective 

 

 

 

ta, Siemens, etc. 

Government 
agencies, de-
fense contrac-
tors and large 

traditional 
enterprises, etc 

 



 

 

 

190             G. Dai and B. Zeng

Theoretical
framework 

Core ori-
entation 

 Main advantages Main disadvantages Representative 
cases/industries

problems. 

Ten-step 
Method 

Problems 
and Quick 

wins 

The steps are clear, flexible, easy 
to understand and implement, and

have a low entry threshold. 
2. It can quickly focus on and 

solve key pain points with quick 
results. 

3. It is highly suitable as a meth-
odology for pilot projects. 

1. It may lack a 
long-term strategic 

perspective. If it is not 
integrated into the 
overall governance 

system, it will be diffi-
cult to sustain. 

2. It is easy to be con-
fined to solving isolated

 

Amazon, 
Google, Aliba-

ba, Tencent, etc. 

 

4 Conclusion 

Data quality management is an important part of enterprise data governance, and all 
the work of enterprise data governance is carried out around the goal of improving 
data quality. To do a good job of data quality management, we should grasp the key 
factors affecting data quality, set up quality management points or quality control 
points, and start from the source of data to solve the data quality problem fundamen-
tally. The four data quality management methods provide powerful solutions for dif-
ferent aspects of data governance from different perspectives, while the standardized 
governance of data is ongoing and still evolving, requiring the continuous introduc-
tion of new rules and concepts to adapt to changes. 
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