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Abstract — With the technological advances, organizations have 

experienced an increasing volume and variety of data, as well as 

the need to explore it to stay competitive. Data governance (DG) 

importance emerges to support the data flow, to record and 

manage knowledge derived from data, as well as establishing roles, 

accountabilities, and strategies, which further results in better 

decision-making. Through the definition of strategies to manage 

data in a consistent manner, data governance establishes the path 

to an enterprise-wide standardization, providing unchallenging 

access, management, and analysis of data to derive useful insights. 

Research on data governance frameworks is limited and lacks a 

key perspective: how can firms ensure sustainability on their 

programs. Data governance programs can only be continuously 

valuable if supported by a holistic framework focused on 

sustainability. To understand this gap, five frameworks are 

presented, analyzed and evaluated according to an assessment 

matrix based on eleven critical success factors (CSF) for data 

governance. As a result of this study, where we offer a more 

comprehensive assessment tool, both researchers and 

practitioners can understand the maturity level of each CSF in the 

reviewed frameworks and identify which areas need further 

exploration and how to accomplish higher data governance 

maturity levels. 

Keywords - Data governance framework; sustainability; value 

creation; decision-making; assessment matrix; information 

management strategy.. 

I.  INTRODUCTION 

The aim of this study is to provide an assessment tool, that 
delivers a holistic view on the available data governance 
frameworks and how they contribute to the maturity of data 
governance in organizations, based on the dimensions found in 
the literature and identified as critical success factors (CSF) for 
data governance. 

As competition arises, enterprises are pressured to make 
good decisions and deliver value for its customers. In this 

context, data rise as a new mean for competitive advantage for 
organizations that can actually leverage its value, with strategies 
as fact-based decision making, risk control, costs reduction, and 
deeper knowledge of its own business [1]. 

While working with data seems crucial to sustain market 
position, it has risen several challenges for organizations. 
Although data are accessible in every organization, it may not 
be leveraged in the right manner, and exploring and dealing with 
that data can have some bottlenecks, including costs, risks, and 
liability [2]. 

In this context, data governance has created the path to 
extract real value from data, without compromising business 
operations. In the simplest manner, it has been paramount in a 
company’s structure to ensure the data’s safety, quality, and 
consistency, establishing strategies that go from the extraction 
of the data to the stakeholders that make the decisions on that 
data. 

Data governance requires a multi-dimensional approach to 
be successful, from clearly defining its dimensions, that include 
processes, roles and accountabilities, stewardship, and change 
management [3]. Implementing a data governance initiative and 
thriving from it is very challenging due to its ambiguity and 
abstraction, and the lack of interest in this subject leads to an 
erroneous approach in what regards data governance processes. 
Furthermore, there is limited research on sustainable data 
governance frameworks [4], which minimizes the importance of 
the subject in the companies.  

Accordingly, the value of this research is providing a tool 
that identifies the strenghts and improvement points on the 
existing frameworks, as well as the gaps in the literature 
concerning the CSF for data governance. 
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II. DATA GOVERNANCE 

Data Governance is described as a working-term, as it has no 
formal definition. In some articles, it is based on other 
definitions, adapting them to their own contexts [5][6][7]; in 
other articles, it is advised that organizations adapt their 
definition in accordance to its culture and environment, avoiding 
resistance from the stakeholders involved [8]. 

Some authors inspire their definition of data governance in 
the definition of IT governance by Weill and Ross [9] as “the 
decision rights and accountability framework for encouraging 
desirable behaviors in the use of IT” [10][11]. Khatri and Brown 
[12], in a similar manner, define data governance as referring to 
“who holds the decision rights and is held accountable for an 
organization’s decision-making about its data assets”, focusing 
on the “loccus of accountability of decision making” [12]. 

Abraham et al. [5], on the other hand, define data governance 
as a cross-functional framework for managing data as an asset, 
defining the decision rights and accountabilities for decision 
making, and formalizing data policies, standards and 
procedures, as well as monitoring compliance. 

III. DATA GOVERNANCE FRAMEWORKS 

The increased interest in data governance raised both 
practitioners and researchers to invest their efforts in designing 
data governance frameworks that would facilitate organizations 
to implement a data governance initiative. Fu et. al [13] stated 
that an effective data governance framework can bring benefits 
for organizations, such as defining a clear mission, attain clarity, 
enhance reliability on data, maintain scope and focus, and 
quantify success criteria. 

From practitioners to researchers, the explicit need for a data 
governance program has risen the interest in designing a data 
governance framework that brings value to the organizations. 
These frameworks range from conceptual to industry-specific, 
such as health, big data or cloud-computing. Others also focus 
in specific disciplines or activities of data governance, such as 
data quality management and data sharing. 

The selection of the data governance frameworks to include 
in this assessment matrix was based on the following criteria: 
could not be industry specific (such as health industry), 
technology specific (such as big data or cloud), neither matter 
specific (such as data quality). Additionally, several articles – 
including literature reviews – were reviewed to determine the 
frameworks that were more prominent in the literature 
[14][6][15]. Finally, a combination of different characteristics – 
as accountability vs business-focused, academic vs practice 
sources, and others – was considered to guarantee diversity in 
the frameworks. Along those lines, five data governance 
frameworks (Table 1) were selected to be assessed against the 
CSFs identified previously, based on the different maturity 
levels. 
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TABLE 1. Frameworks comparision 

IV. CSF AND MATURITY LEVELS 

In the literature it is found divergent considerations of what 
are the best practices in a data governance framework, in part 
due to its distinct nature. These practices are defined as critical 
success factors, which describe the areas of activity in data 
governance that require the most attention to have a successful 
data governance program. 

For this research, were used eleven CSF based on the 
combination of three papers [15][18][6] (Table 2). 

 

 

 

 

 

 

 

 

 



CSF Description Suggested actions Reference 

Employees 

data 

competencies 

Capability and 

awareness to 
handle data 

manners. 

Continuous training  
in DG. Employee’s 

awareness to 

critical and sensible 
data. 

[15] 

Clear data 

processes and 

procedures 

If not 

guaranteed, 

leads to lack of 
trusting in data. 

Embed and 

optimize processes 

and procedures into 
the system. 

[15] 

Flexible data 

tools and 

technologies 

Software and 
hardware that 

affect data. 

Appropriate IT 

infrastructure and 
integrated data, 

with automatation 

and testing. 

[15] 
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easy-to-follow 

data policies 

Implementation 

and clarity. 
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renovating these 

policies. 

Tools and 
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monitor and update 

data policies. 

[15] 
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responsibilitie

s 

Unclarity on 
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[15] 
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for the business 
owner. 
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delevopers. 

[15] 
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Planning for 

DG, with an 
orientation for 

achieving short-

term and long-
term objectives. 
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executive team to 
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organization-wide 

structure for data 
governance. 

[15] 
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Debates and 
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[6] 
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providing for a 

long-term 

solution for the 

organization 

Definition of 
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ensure the 

initiative’s 

sustainability. 

[6] 

TABLE 2. Critical Success Factors 

These CSF were used to evaluate the DG Frameworks, based 
on the maturity levels of CMMI Maturity Models. These levels 
are used to describe an evolutionary path in the organization, 
characterizing its improvement “from an ill-defined state to a 
state that uses quantitative information to determine and manage 
improvements that are needed to meet an organization’s 
business objectives” [19]. 

For this research, the maturity levels were ajusted to fit the 
CSF reality (Table 3). 

Maturity Level Description Level 

Initial 

There is little to no reference to the CSF 

and/or it is not sufficiently structured. 
1 

Managed 

It is described and added in the form of a 
documented plan. The components of this 

plan are established according to the 

business or data strategy. A review is part 
of this plan as a means to evaluate and 

improve its performance. 

2 

Defined 

The plan is well characterized and 
described in standards, procedures, tools, 

and methods. These standards are 

established and improved over time. It is 
seen as important to the success of the 

program. 

3 

Quantitatively 

Managed 

Use of quantitative measures to evaluate 
the program organization-wide. 

Quantitative objectives for this plan’s 

quality and performance used as criteria for 
its management. Predictability on the 

programs’ results. 

4 

Optimized 

The plan is constantly reviewed and 

monitored for its appliance and is 

embedded into the system. This CSF is one 

of the main concerns when implementing 
the program. 

5 

TABLE 3. Maturity Levels 

V. ASSESSMENT MATRIX 

An assessment matrix is a tool used to evaluate the level of a 

phenomenon in different cases. It is composed by rows and 

columns, each representing different dimensions, and different 

maturity levels.  

The assessment matrix proposed in this work differs from 

other maturity models in the literature as it does not evaluate 

the implementation of the data governance initiative in an 

organization; but rather the definition and design of such 

initiatives, focusing on how they can contribute to the success 

of data governance in any organization. 

As mentioned before, the sustainability of a DG initiative is 

a concern and it is lacking a vision within this spectrum. 

Accordingly, this assessment matrix rises as an opportunity to 

fill that gap and provide guidance in a more practical approach, 

as well as creating a new paradigm of maturity models within 

data governance. The purpose of this assessment matrix is to 

provide a clearer understanding of the available frameworks, 

with its assets and liabilities, in order to facilitate the choice by 

the organization. 

The assessment matrix (Table 4) for these framworks was 

designed as follows: for each framework, direct or indirect 

mentions to each CSF were identified, then the respective 

maturity level was attributed, in accordance to its presence in 

the framework. 
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TABLE 1. Assessment Matrix 

Level 1 – Initial; Level 2 – Managed; Level 3 – Defined; Level 4 – 
Quantitatively Managed; Level 5 – Optimizing. 

 
The assessment matrix depicts a prominence of lower levels, 

namely, Initial and Managed. This suggests a large room for 
improvement in what regards these frameworks and its maturity 
levels in this CSF. 

Further analysing this assessment matrix, it is possible to 
measure vertical and horizontal scores, based on mode of the 
maturity levels depicted. This analysis provides a more precise 
look on the state of each CSF and each framework. 

On a vertical perspective, the score identifies the mode for 
each framework, summarizing its maturity level in the CSF. In 
this line, One Size Does Not Fit All [11] and Data Governance 
Structure [16] have an overall maturity level of Initial, DGI Data 

Governance Framework [8] and SAS Data Governance 
Framework [17] are on the Managed maturity level, and Data 
Governance Matrix [12] has the highest score, with Defined 
maturity level. These results depict the need for further 
development of the frameworks, particularly in what regards the 
use of quantitative measures, and establishing a review and 
improvement of the defined plan. 

On the other hand, the horizontal score identifies the mode 
on each CSF, summarizing its maturity level in the five 
frameworks. On the Initial maturity level there are the CSF: 
‘Training’, ‘Buy-in’, ‘Policies’, ‘Tools and technologies’, 
‘Assessment’ and ‘Sustainability’; the Managed maturity level 
includes the CSF: ‘Roles and Responsibilities’, 
‘Communication’ and ‘Data Requirements’; finally, on the 
Defined maturity level: ‘Data Strategy’ and ‘Processes and 
Procedures’. As for the vertical score, this enlightens the need to 
further develop these CSF within the frameworks and the 
literature. 

Both vertically and horizontally it is depicted a prominence 
of lower levels, reaching only the third level – Defined. 
Although other factors can influence the sustainability of a data 
governance initiative, these can contribute to a new perspective 
on how to attain the required sustainability for the success of 
such initiative. 

VI. CONCLUSION AND FUTURE WORK 

In this work, some of the main gaps in a sample of data 

governance frameworks were identified through the design and 

implementation of an assessment matrix. This assessment 

matrix is focused on the maturity levels of five data governance 

frameworks within the critical success factors of a data 

governance initiative identified in the literature. Through the 

analysis of the results on this assessment, it is depictable that 

some areas of data governance require deeper exploration in 

both data governance literature and the design and 

implementation of data governance frameworks.  

As the main bottleneck for the achievement of higher 

maturity levels within the data governance frameworks, the 

concepts of review and constant improvement of the plans in 

the specific areas, along with its effective measurement, 

constitutes the one of biggest gaps found in this work. 

Accordingly, it is recommended that these techniques are 

further explored and included in data governance frameworks 

on all critical success factors, in order to allow organizations to 

attain higher data governance maturity through the use of such 

initiatives.  

The implementation of the assessment matrix, even though 

it was only applied to five data governance frameworks, 

provided essential insights on data governance and data 

governance frameworks gaps, and possible explanations on the 

lack of success of data governance initiatives in organizations. 

It is, however, recommended that this tool is further explored 

through a case study to reevaluate the maturity level 

descriptions based on experts and stakeholders’ opinions, as 

well as its implementation on both more data governance 

frameworks and organizational contexts.  

More important than comparing the frameworks, is to 

understand that its design and scope can prevent organizations 



from thriving from data governance initiatives. This is depicted 

as most frameworks, when evaluated through the formal 

maturity levels, performed more poorly than what was 

previously expected. Moreover, the comparison should not be 

made based on solely its maturity, but have also in 

consideration many other factors, such as the date it was 

developed, the scope it is designed, its objectives and the gaps 

it was made to fulfill, as well as recognition from experts. In 

addition, organization’s needs, resources, and objectives are 

often disparate, as each data governance framework can fit 

those in different manners. Rather than trying to find the “best” 

solution, it should be the goal to both critically analyze and 

improve the available solutions, and fitting the organization 

with the right solution for their own context. 

Due to its broad spectrum of definition of maturity levels, 

this tool can be implemented in other disciplines, programs, or 

projects, adapting the critical success factors and frameworks. 

It can also serve as an inspiration to use the available tools – 

namely assessment matrixes – in different manners, bringing 

new paradigms and perspectives to the literature. In addition, 

these and other frameworks, data governance related or not, 

could be evaluated in the scope of other comparison methods 

available in the literature. 
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