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Purpose: This study identifies and prioritizes the opportunities and challenges of data
governance policymaking within the Iranian Vice Presidency for Science, Technology, and
Knowledge-Based Economy.

Methodology: A quantitative survey was conducted. Data governance components were
identified through a literature review, and a researcher-developed questionnaire was distributed
among managers, data specialists, and information technology staff at the Centre for
Transformation and Progress Cooperation. Data were analyzed using Friedman, Spearman,
Mann-Whitney, and Kruskal-Wallis tests in SPSS.

Results: Ten data governance policymaking components were identified based on the Data
Management Association (DAMA) framework. Data modeling and design were identified as both
the greatest opportunity and the most significant challenge. Seven components showed favorable
opportunities, whereas three were relatively favorable. For challenges, seven components were
unfavorable, and two were relatively favorable. Significant correlations were found among all
components, while demographic variables had no significant effects.

Discussion: The findings indicate that data modeling and design requires the highest policy
priority because of its dual role. Components with favorable opportunities should be reinforced,
whereas those in relatively favorable conditions should be improved before addressing more
critical weaknesses. The strong relationships among components highlight the need for
coordinated policymaking.

Conclusion: Identifying the opportunities and challenges of data governance policymaking
provides a roadmap for government institutions. An integrated policy model that simultaneously
strengthens opportunities, mitigates challenges, and considers interactions among all components
can improve organizational performance and support more effective data governance.
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Introduction

Data governance is responsible for a set of procedures and organizational rules for standardizing data,
developing effective policies and guidelines, and defining roles to ensure effective data management.
It collects, stores, and analyzes organizational data to support better decision-making (

). Its implementation requires cultural development, one of the key methods of
which is the formulation of data governance policies ( ). Data
governance policy-making is a set of processes that specify how an organization uses and manages its
data. By leveraging data governance policy-making, organizations can improve the level of data
utilization and directly influence decision-making by demonstrating the full value of data as a national
asset ( ).

The Vice Presidency for Science, Technology, and Knowledge-Based Economy, one of Iran's
governmental organizations directly under the President, deals with a large volume of data daily, and
its decisions have an impact on the country (

). Despite all the benefits of data governance in public organizations, we

observe a lack of attention to data and data-driven approaches in the selected vice presidency, because
the organizational culture of most public organizations is intuition-oriented, and decisions are made
based on intuition ( ). A prerequisite for establishing data
governance is identifying the opportunities and challenges of data governance policy-making.
Therefore, investigating this issue in the selected vice presidency is important.
Data governance in Iran is in its early stages and has not received the attention it deserves to date. There
are three main gaps in the literature. Most studies have focused on private organizations, and research
on the implementation of formal data governance in the public sector is lacking ( ).
Organizations that have moved toward data governance have not yet achieved maximum exploitation
of data value, and pre-implementation policymaking has been neglected (

). Furthermore, the inadequacy of the data governance status in the country, the unclear status of

data governance in organizations, the lack of continuity and validity of data governance or the data
itself, and the absence of a data governance custodian at the organizational level are among the gaps in
data governance in Iran ( .
Examining the opportunities and challenges of data governance policy-making before its
implementation allows for predicting the outcomes of using data governance and minimizing flaws
during its execution. From a theoretical perspective, this research, for the first time, prioritizes the
components of data governance policy-making in a governmental sovereign institution in Iran and
identifies and investigates the opportunities and challenges of this policy-making. From an applied and
policy perspective, its results will help the selected vice presidency initiate data governance policy-
making more consciously and based on priorities. The innovation of this research lies in three important
features: its focus on the pre-implementation phase, its conduct in the public sector with a sovereign
mission of science and technology, and the quantitative prioritization of opportunities and challenges.
Since the selected vice presidency has many aftiliated headquarters and institutions, each with its own
structure and culture, it is not possible to design a single fixed data governance policy for all of them.
Therefore, the Office of Transformation and Progress Cooperation, one of the affiliated bodies of this
vice presidency and the one most similar to the organization, was chosen as the case study for this
research. Accordingly, the main objective of this research is to identify, determine, and prioritize the
opportunities and challenges of data governance policy-making in the Center for Transformation and
Progress Cooperation, affiliated with the Vice Presidency for Science, Technology and
Knowledge-Based Economy of the Presidency of the Islamic Republic of Iran.

Methodology

This survey is quantitative in terms of research method and has an applied orientation. Its paradigm is
positivist, and in terms of objective, it is a descriptive-analytical study. Its strategy is also survey-based.
In this research, data collection was conducted through documentary (library) and field methods.
Documentary study was used to review theoretical foundations and collect data. The data and
information presented in this research were obtained from two different sources. Primary data in this
study were obtained through a questionnaire, and secondary data were derived from reviewing books,
articles, theses, and other relevant texts concerning the opportunities and challenges of data governance
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policy-making. The questionnaire of the present research was designed in four sections. The initial
section contained sociodemographic questions, the second section addressed the opportunities of data
governance policy-making across 10 components and 47 items, the third section covered the challenges
of data governance policy-making across 9 components and 53 items, and the final section measured
the influence of each component on the others. The main components of the questionnaire were
extracted from the DAMA-DMBOK (Data Management Body of Knowledge) framework. Since the
researcher-designed questionnaire aimed to examine and identify the opportunities and challenges of
data governance policy-making, whereas the DAMA-DMBOK components were designed to measure
data management rather than data governance policy-making, the researcher rewrote each item based
on three criteria to transform these components into policy-related items. The criteria used as the basis
for rewriting the items included the existence of a high-level organizational decision, the capability to
be formulated as a policy or executive guideline, and being binding for various organizational units.
Therefore, at the beginning of each component, the word "policy" was added to indicate that these
components pertain to policy-making. The questionnaire components include data architecture policies,
data modeling and design policies, data storage policies, data security policies, master and reference
data management policies, metadata management policies, document and content management policies,
data integration policies, data quality policies, and data lifecycle policies, each with different items.
Typically, researcher-made instruments such as the questionnaire used in this study lack adequate
validity and reliability; therefore, the researcher first attempted to ensure their validity and reliability.
To assess content and face validity, the questions of the present questionnaire were provided to the
supervisor and advisor professors, four data and data governance experts, and two senior managers of
the selected vice presidency, and content, linguistic, and policy-area-related modifications were applied.
Ultimately, the experts' opinions regarding validity were positive. Thus, it can be expected that the
instrument used in this research has sufficient content validity. In this study, to assess reliability, all
questionnaires were distributed among members of the statistical population and completed by them;
the data were then entered into SPSS software, and Cronbach's alpha was calculated. Cronbach's alpha
coefficient values for all components of the research opportunities and challenges were greater than 0.7,
indicating confirmation of the reliability of the evaluated items. The statistical population of the present
study consisted of managers and data specialists of the Center for Transformation and Progress
Cooperation, one of the affiliated bodies of the Vice Presidency for Science, Technology and
Knowledge-Based Economy of the Presidency. The reason for selecting this center as the statistical
population was its mission and structural similarity to the selected vice presidency, access to managers
and data specialists due to the researcher's prior collaboration with them, and the relative
generalizability of the results to the entire vice presidency. The managers and data specialists of this
center have also been involved in data governance and efforts to implement data governance in the
center and the selected vice presidency; therefore, they were selected as the statistical population as
individuals with relative familiarity with data governance. In this research, due to the limited number
of population members, sampling was omitted, and all managers and data specialists were surveyed.
The number of members in this study is 55.

The Kolmogorov—Smirnov test was used to examine the normality of the data distribution. According
to the Kolmogorov—Smirnov (K—K-S) test, if the null hypothesis of data normality is confirmed,
parametric tests can be used for further analyses; otherwise, nonparametric tests should be employed.
In this study, data normality was first assessed to determine the appropriate test. Since in the
Kolmogorov—Smirnov test, the significance level (sig) was less than 0.05 and the significance level
(sig) for all items was zero, it was concluded that the data were not normally distributed. SPSS software
was used for the statistical analyses. Descriptive statistics indices, reliability calculations, the
Kolmogorov—Smirnov test, and other tests such as Friedman, Spearman, and Kruskal-Wallis were
performed using SPSS software.

Results

Demographic Information

Table 4 presents the demographic characteristics of the statistical population of the present study,
including information describing the sample in terms of gender, age, field of study, educational level,
organizational position, and the work experience. The total statistical population consisted of 55 senior
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managers and data specialists (managers, data experts, and IT department staff) from the selected vice
presidency, all of whom responded to the questionnaires. Of the 55 respondents, 36 (65.4%) were male
and 19 (34.5%) were female.

Table 4. Demographic information of the statistical population.

Age Frequency Education  Frequency Field of Study Frequency Organizational  Frequency Work Frequency
(%) (%) (%) Position (%) Experience (%)
Under 8 (14.5%) Bachelor 11(20%) Information 15 Manager 16 1-5years 8 (14.5%)
30 Science & (27.3%) (29.1%)
Knowledge
Studies
31-40 10 Master 22 (40%) Management 11 (20%) Data 18 6-10 9 (16.4%)
(18.2%) Specialist (32.7%) years
41-50 25 Ph.D. 22 (40%)  Technical & 15 IT 21 11-15 16
(45.5%) Engineering (27.3%) Department (38.2%) years (29.1%)
Sciences Staff
Over 12 Humanities 8 (14.5%) Over 15 22 (40%)
50 (21.8%) Basic 6 (10.9%) years
Sciences

According to the table above, the 41-50 age group (25 people, 45.5%) constituted the largest proportion
of respondents, while the under-30 age group (8 people, 14.5%) constituted the smallest proportion.
Respondents with a Bachelor's degree had the lowest response rate (11 people, 20%), while those with
master 's and Ph.D. degrees each had the highest response rates (22 people, 40%). Respondents in
Information Science & Knowledge Studies and Technical & Engineering Sciences had the highest
response rates (15 people, 27.3%), while those in Basic Sciences had the lowest (6 people, 10.9%).
Managers (16 people, 29.1%) had the lowest response rate, while IT department staff (18 people,
32.7%) had the highest response rate. Additionally, respondents with more than 15 years of work
experience (22 people, 40%) had the highest response rate, while those with 1-5 years of experience (8
people, 14.5%) had the lowest.

Impact of Demographic Variables on Familiarity with Data Management and Data Governance
Concepts

To examine the impact of the aforementioned demographic variables on the statistical population's
familiarity with data management and data governance concepts, the Kolmogorov—Smirnov test was
first conducted on these variables to determine normality for selecting the appropriate statistical test.
The results indicated that the demographic variables were not normally distributed, as their significance
level was 0.001, which was less than 0.05. Due to the non-normality of the variables, the Mann—Whitney
U test was used for sex, and the Kruskal-Wallis test was used for the other variables in SPSS software.

Based on Table 5, gender, age, and work experience did not significantly impact familiarity with data
management and data governance concepts. The education variable had a significance level of 0.002,
indicating a positive and highly significant effect on familiarity with the concepts, such that higher
educational attainment was associated with greater familiarity. Respondents with a Ph.D. had greater
familiarity with data governance concepts than those with Master's and Bachelor's degrees. The field of
study variable, with a significance level of 0.008, indicated a negative and highly significant effect on
familiarity, meaning that studying different fields changes individuals' level of familiarity with these
concepts. Examination of the estimated effect coefficients across the five fields—Information Science &
Knowledge Studies, Management, Technical & Engineering Sciences, Humanities, and Basic
Sciences—showed that Information Science & Knowledge Studies, Management, and Technical &
Engineering Sciences did not differ significantly from one another owing to their similarities and
interconnections. However, those who studied humanities had greater familiarity with data governance.
This may be due to the broad scope of humanities disciplines, which encompass Information Science
& Knowledge Studies and Management. In contrast, those who studied Basic Sciences were less
familiar with data governance concepts.

The organizational position variable, with a significance level of 0.035, indicated a negative and
significant effect on familiarity, meaning that as an individual's position differed, their level of
familiarity may increase or decrease. Examination of the three organizational positions, manager, data
specialist, and IT department staff, revealed that managers had greater familiarity with the concepts,
and the lower the position, the lower the level of familiarity with data governance concepts.
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Table 5. Results of Mann—Whitney U and Kruskal-Wallis Tests for the Impact of Demographic Variables on
Familiarity with Data Management and Data Governance Concepts.

Independent Variable Test Type Significance Level Result
Gender Mann—Whitney U 0.051 Not significant
Age Kruskal-Wallis 0.232 Not significant
Education Kruskal-Wallis 0.002 Significant (Positive)
Field of Study Kruskal-Wallis 0.008 Significant (Negative)
Organizational Position Kruskal-Wallis 0.035 Significant (Negative)
Work Experience Kruskal-Wallis 0.607 Not significant

Determining the Status of Data Governance Policy-Making Opportunities and Their Components
from the Perspective of Managers and Data Specialists

To determine the desirability level for this research question, the desirability spectrum of Bazargan et
al. (2008) was used and adapted to a 5-point Likert scale. Given that the components of the studied
variable were measured on a 5-option scale (from very low to very high), the interval between the
minimum and maximum scores was divided into three equal parts. Consequently, each interval length
was 1.33. The three desirability ranges were as follows: 1 to 2.33: Unfavorable; 2.34 to 3.66: Relatively
favorable; and 3.67 to 5: Favorable. Each component is classified based on its mean within these ranges.
Table 6 presents the descriptive analysis of the data, including the number of responses, minimum and
maximum observed values, mean, standard deviation, and desirability status for each component.

Table 6. Status of the variable "Data Governance Policy-Making Opportunities" and Its Components.

Component N Min Max Mean Std. Deviation Status
Data Architecture 55 2 5 3.98 0.063 Favorable
Data Modeling & Design 55 2 5 4.12 0.069 Favorable
Data Storage 55 1 5 3.68 0.90 Favorable
Data Security 55 1 5 3.49 0.068 Relatively
Favorable
Master & Reference Data 55 1 5 3.16 0.074 Relatively
Management Favorable
Metadata Management 55 2 5 4.03 0.058 Favorable
Document & Content Management 55 1 5 3.80 0.057 Favorable
Data Integration 55 1 5 3.53 0.052 Relatively
Favorable
Data Quality 55 2 5 3.74 0.46 Favorable
Data Lifecycle 55 2 5 3.96 0.051 Favorable

The results in the table above show that the mean for most components is at a favorable level, with
seven of the ten components scoring above 3.67. This indicates the good performance of these
components. Data Modeling & Design had the highest desirability (mean = 4.22). Metadata
Management (mean = 4.03), Data Lifecycle (mean = 3.96), and Data Architecture (mean = 3.98) also
demonstrated excellent performance. The other components also showed favorable conditions for
implementation. The low standard deviations for these components indicate a high level of consensus
among the respondents regarding desirability. However, Data Security, Master & Reference Data
Management, and Data Integration were in a relatively favorable range, and while performing
acceptably, there is considerable potential for improvement in these areas. Among the fully and
relatively favorable components, only Data Storage and Master & Reference Data Management had
higher standard deviations than the others, indicating more diverse perspectives or more complex
challenges in these two areas, resulting in greater dispersion of the assessed responses.

Dimensions and Components of Data Governance Policy-Making Opportunities and Their
Prioritization from the Perspective of Managers and Data Specialists

To determine the relative priority of the components related to data governance policy-making

opportunities in the Center for Transformation and Progress Cooperation, a composite score was first

created for each component by calculating the mean of the relevant items. The use of the mean is
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justified because all items were measured on the same Likert scale, and averaging them preserves equal
item weighting and produces a valid profile for each component. After calculating the means, the
components were ranked from highest to lowest mean. This ranking indicates which components
respondents consider more important or have higher priority. In other words, a higher mean indicates
that respondents perceive that component as a more important or influential opportunity in the area of
data governance policy-making. Comparing means provides an initial picture of component
prioritization but does not statistically demonstrate the significance of the observed prioritization. To
determine statistical prioritization, the Friedman test was used. This is a non-parametric test for
comparing multiple related variables and is used when several components have been rated by the same
group of respondents, as in the present study, whose data are also non-normal. Composite scores (item
means) were used as inputs, and the Friedman test was applied to all components. The significance level
of the Friedman test was less than 0.05, indicating that, from the respondents' perspective, there is a
significant difference among the component ranks and their prioritization. Therefore, the prioritization
of data governance policy-making opportunity components is not only superficially different (based on
means) but also statistically significant. The ranking of components from highest to lowest mean and
the mean ranks obtained from the Friedman test are shown in Table 7.

Table 7. Prioritization of Data Governance Policy-Making Opportunity Components Based on Mean and

Ranking.
Component Mean Mean
Rank
Data Modeling & Design 4.22 7.86
Metadata Management 4.03 6.85
Data Architecture 3.98 6.59
Data Lifecycle 3.96 6.36
Document & Content 3.80 5.60
Management
Data Quality 3.74 543
Data Storage 3.68 5.19
Data Integration 3.53 4.15
Data Security 3.49 4.15
Master & Reference Data 3.16 2.82
Management

Based on the table above, data modeling and design, with the highest mean (4.22) and rank, was the
highest priority, while master and reference data management, with the lowest mean (3.16) and rank,
was the lowest priority. This indicates that respondents considered data modeling and design as the
most important opportunity for data governance policy-making.

Impact of Demographic Variables on Data Governance Policy-Making Opportunities

To examine the impact of demographic variables on data governance policy-making opportunities,
appropriate statistical tests were selected based on the variable type. Since gender is a nominal variable
with two levels and the data governance policy-making opportunities variable is ordinal, the Mann—
Whitney U test was used. The Kruskal-Wallis test was used for the field of study variable, which is a
multi-level nominal variable, and other variables such as age, education, organizational position, work
experience, and data governance policy-making opportunities (ordinal). The significance values for
these tests are presented in Table 8. According to the results, the significance values for all components
in both the Mann—Whitney U and Kruskal-Wallis tests were greater than 0.05, indicating that the
respondents' demographic variables did not have a significant impact on data governance policy-making
opportunities. The only exception was the education variable, where the significance value for the Data
Quality component was less than 0.05, indicating significance. The Mann—Whitney U test was used to
identify differences among educational levels, and the levels were compared pairwise. The significance
values for Bachelor's vs. Master's and Master's vs. Ph.D. were less than 0.05, indicating differences and
disagreements among respondents in their responses to the Data Quality component items. The
difference in significance between the bachelor 's and Ph.D. groups was not significant.
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Table 8. Results of Mann—Whitney U and Kruskal-Wallis Tests for the Impact of Demographic
Variables on Data Governance Policy-Making Opportunities.
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Determining the Status of Data Governance Policy-Making Challenges and Their Components
from the Perspective of Managers and Data Specialists

To determine the desirability level for this research question, the desirability spectrum of Bazargan et
al. (2008) was used, as in the Opportunities section. In this section, higher numerical values indicate
greater challenge severity and thus a more unfavorable status. For interpreting desirability, the ranges
were considered in reverse. Accordingly, the interval between the minimum and maximum scores was
divided into three equal parts, resulting in each interval length being 1.33. The three desirability ranges
are as follows: 1 to 2.33: Favorable (Low Challenge); 2.34 to 3.66: Relatively Favorable (Moderate
Challenge); and 3.67 to 5: Unfavorable (High Challenge). In this study, if a component's mean falls
between 1 and 2.33, its status is considered Favorable; if between 2.34 and 3.66, Relatively Favorable;
and if between 3.67 and 5, Unfavorable. Table 9 presents the descriptive analysis of the data, including
the number of responses, minimum and maximum observed values, mean, standard deviation, and
desirability status for each component.

Table 9. Status of the Variable "Data Governance Policy-Making Challenges" and Its Components.

Component N Min Max Mean Std. Status
Deviation

Data Architecture 55 2 5 3.96 0.47 Unfavorable
Data Modeling & Design 55 2 5 4.04 0.56 Unfavorable
Data Storage 55 1 5 3.93 0.74 Unfavorable

Data Security 55 1 5 3.09 0.77 Relatively

Favorable

Master & Reference Data 55 1 5 3.26 0.56 Relatively

Management Favorable
Metadata Management 55 2 5 3.97 0.52 Unfavorable
Data Integration 55 1 5 3.87 0.50 Unfavorable
Data Quality 55 2 5 3.91 0.61 Unfavorable
Data Lifecycle 55 2 5 3.88 0.66 Unfavorable

According to the table above, seven of the nine components of data governance policy-making
challenges are in an unfavorable status. Data Modeling & Design, with a mean of 4.04, had the highest
mean and was considered the most challenging component. Its low standard deviation also indicates a
high level of consensus among the respondents regarding the unfavorable status of this component.
Data Storage (mean = 3.93), Data Quality (mean = 3.91), Data Lifecycle (mean = 3.88), Metadata
Management (mean = 3.97), Data Architecture (mean = 3.96), and Data Integration (mean = 3.87) were
also in an unfavorable status, with means ranging from 3.87 to 3.97. The relatively low standard
deviations in these areas also indicate a general consensus on the high challenge levels of these
components. However, Data Storage, with a standard deviation of 0.74, showed slightly more dispersion
in responses. Data Security and Master & Reference Data Management are in a relatively favorable
status, indicating that challenges exist in these two components and require attention and improvement,
but they are in a better position than other components. Data Security had the lowest mean among all
challenge components (mean = 3.09) and the highest standard deviation (0.77). This high dispersion
indicates significant disagreement and diverse experiences (both positive and negative) among
respondents regarding security challenges. Master and Reference Data Management, with a mean of
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3.26, was identified as the second component with relatively fewer challenges compared to others, and
with a standard deviation of 0.56, indicating relative diversity among respondents, suggesting the
existence of negative experiences from at least one respondent, highlighting the need for special
attention to improving data governance policy-making processes and solutions.

Dimensions and Components of Data Governance Policy-Making Challenges and Their

Prioritization from the Perspective of Managers and Data Specialists
To determine the relative priority of the components related to data governance policy-making
challenges in the Center for Transformation and Progress Cooperation, the component means were
calculated, similar to the prioritization of opportunities. The challenge component means were ranked
from highest to lowest; a higher mean indicates that respondents perceive that component as a more
important or influential challenge in the area of data governance policy-making. To statistically confirm
this ranking, the Friedman test was used due to the non-normality of the data. Since its significance
level was less than 0.05, the challenge components differed significantly from each other in their
rankings. Table 10 presents the mean scores and rankings of the data governance policy-making
challenge components.

Table 10. Prioritization of Data Governance Policy-Making Challenge Components Based on Mean and

Ranking.
Component Mean Mean
Rank
Data Modeling & Design ~ 4.04 6.00
Metadata Management 3.97 5.72
Data Architecture 3.96 5.76
Data Storage 3.93 5.63
Data Quality 391 5.61
Data Lifecycle 3.88 5.42
Data Integration 3.87 5.27
Master & Reference Data  3.26 2.79
Management
Data Security 3.09 2.77

Based on the table above, data modeling and design, with the highest mean (4.04) and rank, was the
highest priority, while data security, with the lowest mean (3.09) and rank, was the lowest priority.
Respondents considered data modeling and design as the most important challenge in data governance
policy-making.

Impact of Demographic Variables on Data Governance Policy-Making Challenges

The Mann—Whitney U test was used to examine the impact of gender (a nominal variable with two
levels) on the ordinal variable of data governance policy-making challenges. Additionally, since the
field of study variable is a multi-level nominal variable, and other variables such as age, education,
organizational position, and work experience are ordinal, and the data governance policy-making
challenges variable is also ordinal, the Kruskal-Wallis test was used. The results are listed in Table 11.
The significance values for all components were greater than 0.05, indicating that demographic
variables did not significantly impact data governance policy-making challenges. The only significant
difference observed in this test was for the education variable and the Master and Reference Data
Management component. To identify the differences in views among the different educational levels,
the Mann—Whitney U test was conducted to examine the significance of differences between
educational levels. According to this test, the Bachelor's and Master's and Bachelor's and Ph.D. groups
did not differ significantly (p > 0.05). There was a difference between the Master's and Ph.D. programs
(p < 0.05), and this difference was responsible for the significance of the Kruskal-Wallis test for the
Master ’s& Reference Data Management component.
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Table 11. Results of Mann—Whitney U and Kruskal-Wallis Tests for the Impact of Demographic Variables on
Data Governance Policy-Making Challenges.
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Eé Field of Study  0.498 0.306 0.804 0.729 0.480 0.630 0.737 0.537 0.289
§ Organizational 0.908 0.864 0.391 0.568 0.149 0.085 0.710 0.732 0.129
E Position
= Work 0.724 0.365 0.818 0.519 0.425 0.717 0.167 0.268 0.309
Experience

Correlation between Dimensions and Components of Data Governance Policy-Making

To address the first part of this question and examine the correlation between the components of data
governance policy-making in both the opportunities and challenges sections, the Spearman correlation
test was used, as all components were non-normally distributed. Table 12 presents the correlation test
results between the opportunity components, and Table 13 presents the correlation test results between
the challenge components. For the Spearman correlation test, a correlation value between 0 and 0.3
indicates a weak relationship, between 0.3 and 0.7 indicates a moderate relationship, and between 0.7
and 1.0 indicates a strong relationship. The correlation values are listed in Tables 12 and 13. Values
marked with ** indicate significance at the 0.01 level (higher confidence), and those marked with *
indicate significance at the 0.05 level (moderate or weak but significant relationships).

Table 12. Spearman Correlation Matrix Between Data Governance Policy-Making Opportunity Components in
the Center for Transformation and Progress Cooperation.
Components 1 2 3 4 5 6 7 8 9 10

Data Architecture
Data Modeling & Design 0.416

Data Storage 0.281 0.362
% skok
Data Security 0.324  0.625 0.563
% sk k%
Master & Reference Data 0.271 0.431 0.509 0.657
Management * *ok *E *ok
Metadata Management 0.644 0341 0.416 0.401 0.390
Kk * ksk K3k kk
Document &  Content 0.430 0.526 0.236 0428 0.440 0.384
Management *ok *ok *% ok *%
Data Integration 0.363 0310 0.281 0.218 0.384 0.231 0.474*
sk % * Kk %
Data Quality 0.241 0.018 0.210 0.054 0.199 0366 -0.052 0.31
*k g%
Data Lifecycle 0.148 0.020 - - - 0.053 0.062 0.08 0.21
0.115 0.008 0.035 5 4

Based on Table 12, the strongest observed relationships that are statistically highly reliable at the 0.01
significance level are as follows: data architecture and metadata management (p= 0.644), data security
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and master & reference data management (p = 0.567), data security and data modeling & design (p=
0.625), data modeling & design and document & content management (p= 0.526), data storage and data
security (p= 0.563), data storage and master & reference data management (p= 0.509), document &
content management and data integration (p= 0.474), document & content management and metadata
management (p= 0.384), document & content management and data architecture (p= 0.430), and
document & content management and master & reference data management (p= 0.440). At the 0.05
significance level, moderate correlations are also observed between components, indicating that these
relationships are significant but less strong: data architecture and data modeling & design (p= 0.416),
data architecture and data storage (p= 0.281), data architecture and data security (p= 0.324), data
architecture and master & reference data management (p= 0.271), data modeling & design and data
integration (p= 0.310), data storage and data integration (p=0.281), and data integration and data quality
(p=10.319).

Based on these relationships, Data Security serves as a central hub with strong correlations with Data
Modeling & Design, Data Storage, Master & Reference Data Management, and Data Architecture.
Metadata Management also plays a key role in effectively connecting Data Architecture, Data Storage,
Document & Content Management, and Data Quality. Document and Content Management is also
related to many dimensions, including Data Modeling & Design, Data Integration, Data Architecture,
Master & Reference Data Management, and Metadata Management. These relationships indicate that
among the research data, Data Quality, Data Security, Data Architecture, Metadata Management, and
Document and Content Management are highly coordinated. There was also a set of supporting
relationships indicating coordination among the dimensions at a moderate level. Data Integration also
serves as a bridge between Data Modeling & Design, Data Storage, and Data Quality. Table 13 presents
the correlations between the components of the data governance policy-making challenges.

Table 13. Spearman Correlation Matrix Between Data Governance Policy-Making Challenge Components in
the Center for Transformation and Progress Cooperation.

Components 1 2 3 4 5 6 7 8 9

Data Architecture

Data Modeling & Design 0.402%*

Data Storage 0.028 0.242

Data Security 0.318*  0.086 0.364%*

Master & Reference Data 0.193 0.108 0.274*  0.500%**

Management

Metadata Management -0.158 - -0.001 0.047 -0.171
0.210

Data Integration 0.221 0.113 -0.011 -0.264 0.167 -

0.177

Data Quality -0.107 - -0.274*  -0.281* 0.022 -
0.128 0.025

Data Lifecycle 0.008 - 0.009 0.177 0.021  0.013 -0.082 0.140
0.052

Table 13 shows the strongest observed relationships that are statistically highly reliable at the 0.01
significance level: data architecture and data modeling and design (p= 0.402); data storage and data
security (p= 0.346); data security and master and reference data management (p= 0.500); and data
integration and data quality (p= 0.522). At the 0.05 significance level, moderate correlations are also
observed between components, indicating significant but less strong relationships: data architecture and
data security (p= 0.318); data storage and master and reference data management (p= 0.274); data
storage and data quality (p = 0.274); and data security and data quality (p= 0.281).

The Spearman test results for data governance policy-making challenges indicate that the components
in this section have a network structure, with some components playing a central role. The strongest
relationships were observed between data integration and data quality, as well as data security and
master and reference data management, indicating the interdependence of the control and infrastructure
dimensions of data governance. The significant relationship between data architecture and data
modeling and design also suggests that structural policies form the basis for logical data design. In
contrast, metadata management and data lifecycle lacked significant correlations with other
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components, which may indicate institutional weakness in linking these dimensions with other data
governance mechanisms. The findings suggest that focusing policy-making challenges on data
integration, data security, and data architecture can have a direct and effective impact on other
dimensions of data governance.

Implementation Priority of Data Governance Policy-Making Components

The mean scores were used for the second part of the question regarding the implementation priority of
the opportunity and challenge components. The implementation priority of each component in both the
opportunities and challenges sections is presented in Table 14. Components with high means in the
opportunities section have higher priority for exploitation and implementation, while components with
high means in the challenges section require greater control and improvement and are not placed at the
top of implementation priorities.

Table 14. Implementation Priority of Data Governance Policy-Making Opportunity and Challenge Components
in the Vice Presidency for Science, Technology, and Knowledge-Based Economy.

Opportunities Challenges
Component Mean Implementation Priority Component Mean Implementation Priority
Data Architecture 3.98 3rd Data Architecture 3.96 7th
Data Modeling & 4.22 Ist Data Modeling & 4.04 9th
Design Design
Data Storage 3.68 7th Data Storage 3.93 6th
Data Security 3.49 9th Data Security 3.09 Ist
Master & Reference 3.16 10th Master & Reference 3.26 2nd
Data M t Data Management
Metadata 4.03 2nd Metadata 3.97 8th
Management Management
Document & 3.80 Sth
Content
Management
Data Integration 3.53 8th Data Integration 3.87 3rd
Data Quality 3.74 6th Data Quality 3.91 Sth
Data Lifecycle 3.96 4th Data Lifecycle 3.88 4th

Based on the table above, the implementation priority depends on the perspective considered. If the
focus is on implementing components based on opportunities, Data Modeling & Design is the first
priority; however, if the focus is on challenges, the same component is the last priority.

Discussion

The main objective of this study was to identify, determine, and prioritize the opportunities and
challenges of data governance policy-making in the Vice Presidency for Science, Technology, and
Knowledge-Based- Economy. The findings reveal that Data Modeling & Design is simultaneously the
most opportunity-rich- and most challenge-rich- component, highlighting its critical importance in the
selected vice presidency. Regarding the status of opportunities, seven out of ten components were in
the Favorable range. Data Modeling & Design had the highest mean (4.22), followed by Metadata
Management (4.03), Data Lifecycle (3.96), and Data Architecture (3.98). These findings are consistent
with , who identified data modeling as a key opportunity, but differ from
, who ranked Master & Reference Data Management higher. This difference likely
stems from the nature of data and the sovereign mission of the selected vice presidency (focus on
research and policy data) compared to more general organizations in previous studies. The high priority
of Data Modeling & Design reflects respondents' deep understanding of its infrastructural role in data
governance policy-making. Conversely, the lower priority of Master & Reference Data Management
and Data Security as opportunities may indicate a prevailing technical and operational perspective
rather than a governance and macro-level- view, consistent with , who emphasized the
lack of a macro view in governmental organizations.
Demographic variables (gender, age, education, field of study, organizational position, and work
experience) did not have a significant impact on opportunities, except for the Education variable on the
Data Quality component. This suggests that organizational homogeneity may have offset demographic
differences. The lack of demographic influence is methodologically positive, indicating that the results
are not sample-dependent-. The finding regarding Data Quality is consistent with , who
noted that understanding data quality depends on theoretical literacy, but differs from
, who reported no effect of education.
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Regarding challenges, seven out of nine components were in the Unfavorable range. Data Modeling &
Design had the highest mean (4.04), followed by Metadata Management (3.97), Data Architecture
(3.96), and Data Storage (3.93). The high means across these infrastructure components indicate that
respondents systematically face serious challenges, and problems have reached a stage encompassing
almost all technical and structural dimensions. Spearman's test also confirmed significant
interconnections among challenge components, indicating that challenges operate systemically and in
a chain-like manner. This finding aligns with the warnings of previous research (

) regarding the high costs of neglecting data governance in

public organizations. Data Security and Master & Reference Data Management were in the Relatively
Favorable range, suggesting relative attention to data protection and pre-existing national standards.
However, both components remain near the unfavorable threshold and require continuous monitoring.
This finding differs from some previous studies that identified data security as one of the most
challenging components ( ), likely due to the nature of the
selected vice presidency, which, because of its sensitive data, has been forced to invest more in security.
Demographic variables did not have a significant impact on the challenges, except for the Education
variable and the Master & Reference Data Management component. This suggests that challenges are
experienced objectively and uniformly across the organization and are less subject to individual biases.
This finding is consistent with studies showing that organizational challenges are perceived similarly
across different groups (
Spearman's correlation test revealed that in the opportunities section, data security emerged as a central
hub with strong correlations with data modeling & design, data storage, master & reference data
management, and data architecture. Metadata management played a key role in connecting with data
architecture, data storage, document & content management, and data quality. Data integration served
as a bridge between data modeling & design, data storage, and data quality. In the challenges section,
the strongest relationships were between data integration and data quality, and between data security
and master & reference data management, reflecting the interdependence of control and infrastructural
dimensions. Metadata management and data lifecycle lacked significant correlations, indicating
institutional weakness in linking these dimensions with other governance mechanisms. The
implementation priority matrix showed that data modeling & design is the first priority if focusing on
opportunities, but the last priority if focusing on challenges, indicating that this component requires
controlled implementation that leverages its strengths while actively mitigating its associated risks.

Conclusion

This study identified ten main components of data governance policy-making derived from the DAMA
model. The findings revealed that Data Modeling & Design is simultaneously the most opportunity-
rich- and most challenge-rich component, underscoring its critical significance for the Vice Presidency.
Seven opportunity components and seven challenge components were identified as requiring attention.
Spearman's correlation test confirmed that all components are interconnected and intertwined, with Data
Security serving as a central hub in opportunities and Data Integration and Data Quality showing the
strongest relationship in challenges. Demographic variables had no significant effect on the
components, except for the Education variable on Data Quality (opportunities) and Master & Reference
Data Management (challenges).

Based on the findings, it is recommended that the Vice Presidency develop a comprehensive data
governance policy-making model that addresses the mutual effects of these components, focusing on
resolving challenges and reinforcing opportunities. Special attention should be given to Data Modeling
& Design, which represent both the greatest opportunity and the most significant challenge. A targeted
and controlled implementation strategy is needed to leverage its strengths while actively mitigating its
associated risks. Furthermore, the Vice Presidency should prioritize components based on the
implementation priority matrix: if focusing on opportunities, Data Modeling & Design should be the
first priority; if focusing on challenges, Data Security and Master & Reference Data Management,
which are in a relatively favorable status, should be prioritized for improvement to prevent them from
slipping into an unfavorable status. The interconnected nature of the components suggests that
addressing challenges in Data Integration, Data Security, and Data Architecture can have a direct and
effective impact on other dimensions of data governance. Institutional weaknesses in linking Metadata
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Management and Data Lifecycle to other governance mechanisms should be addressed through targeted
interventions.

Future research should extend this study to other governmental institutions to enhance generalizability.
Comparative studies between public and private organizations would clarify sector-specific- challenges.
Longitudinal studies tracking the implementation of data governance policies over time would provide
insights into the evolution of opportunities and challenges. Research should also investigate the
effectiveness of specific policy interventions in addressing the identified challenges. Additionally,
qualitative studies exploring the underlying reasons for the paradoxical finding that Data Modeling &
Design is both the most opportunity-rich- and most challenge-rich component would be valuable.
Cross-national comparative research examining data governance policy-making in different countries
would provide broader contextual insights. Finally, the development of a validated data governance
policy-making maturity model specifically tailored for governmental institutions is recommended.
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Table 3. Cronbach's alpha test for the components of data governance policy opportunities and challenges.
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Table 4. Demographic information of the statistical population.
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Table 5. Results of the Mann-Whitney and Kruskal-Wallis tests for the effect of demographic variables on the level of
familiarity with the concepts of data management and governance.
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Table 6. Status of the data governance policy opportunities variable and its components.
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Table 7. Prioritization of components of data governance policy opportunities based on average and ranking.
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Table 8. Results of the Mann—Whitney and Kruskal-Wallis tests to examine the effect of the research
demographic variable on the data governance policymaking opportunities variable.
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Table 9. Status of the variable Data Governance Policy Challenges and its components.
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Table 10. Prioritization of components of data governance policy challenges based on average and ranking.

AT, 5 e Slen ol 00l e (5,5 sl sl il (slaadlie sanaglsl Ve Jgar

LoeSile onas;, ke ailye
- ¥/ f laosls >k 5 (g5l Joe
OIvVY Yy PN JERUNIRW
A4 AVAYd osls (5 loxe
OIFY Y/aY osly (g3lwo yuzd
i v/ osls coudS
AR YIAA osls ol &5 ,>
oIvY YIAY osls (g5lwax LSS
VA vive &z s shol glaosls oy o
YIVY Y/-q ools ol

ool ddJ50 g Cuglgl (YL 0 4, 9 (F/0F) (Sl (pyiin b laesls (>lib g (55l Joe 4dl5e YU Jgozr gl ulul»
Olye 4 1y leesls (b g (g5leJoe ddlge (Baimozuly o)ls j18 Coglgl op 5imly o ad; o (V4 9) (Sl (S b ool
ilos 57 ali osle 1S o (g laScinlow ille o See

e Ciglae 40 03l il yeS (6 NS Casliw sla illy 5 i SSlibCures (bt il
ase31 5l ool eS8 sl slo iy ooy pitie p ool (o 50 comsl (6 e 45 iz ddlhe L3l joliie o,
aile b eiie plo g oxlawsin coml piie o loand ELD, itte a5l 4 433 b eiomed ob soliiul ig—ylagy bl
S5 g ooly SheSe  lS b sl ki g diis oud 5 Gl yuiine £45 5 )5 ARl 5 Slojle S W DDans (s
$lp lobize jlads 06h o cdmlin VY Jeax 4o QT ls a5 al eolaiul Luodly JCus,S" Aol Os.n)'T el o e
FVR RPN ‘5"»5-” ngl;\fc,w:lf.; sl Lg)..ui.: ‘5._>L.mu.,.u;.> 2o sl xie AR e obid g W ISR )'| i a2l 50 r:l.o.‘:'
Lg‘)" o & 49 LSLé‘ Lgl.&:o&‘é w/.:..\a :Lﬂ.]}o 9 u){...a.?u )M 6‘).8 Q)P‘SA p.M..> L U?’Q)" (J“‘ ).) as LS)‘DL.M le.o.: Le(.) oW
O 5 BB g lolime sy p 6l g Olegs (ygey] wils i glas SoaSs b Jass ablis | G plaS s4d asine a8
L)" ‘_g)ldLa.uo )‘M.A |).a) Sl aislos S99 Lg).ZSQ 9 M) LSMJlM)lS é!a.u 50 uLaA ‘5>5LL) R 099 LA )| )JS)JJ Q—‘ 6)‘OLM
03 29 &.&‘ L;L:baolo w).:d.n :Ud}o Ls‘)" U’”’Jb Jl&wj; usﬂ)“‘ LS)‘OL"M g0 usLO.: Bl Sl 099, LR )| ).9;5995

Table 11. Results of the Mann-Whitney and Kruskal-Wallis tests to examine the effect of the research
demographic variable on the data governance policy challenges variable.
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Table 12. Spearman correlation matrix between components of data governance policymaking opportunities in
the Center for Development and Progress Cooperation affiliated with the elected vice-president.

4 dlaly Syt 5 Joou slag ) Sen 35 0 )3 0ol GlieSe (65l Sl slaes 3 slaadlie (i ol (Siren Gl VY Jgar
e Ciglre
). i\ A A4 # I \# Y Y \ aalgo
osls (5 jloss .
BARld osls >l)b g s3luJos .Y
LYY FYAY Wosls g3Luo s ¥
EOPY FEEYO #YYY Laosls cosal .F
BLBOY FE0eq REFYY FYYY &y 5 hol sloosls e B
RAEA S R YA SRR YL A VARV g A Y/ oslsl)d Cy e £
EOPAE FELPE. RELEYA JVYE FELAYS RO Y. lgioe g oliwl Sy yioe Y
**fVE SIYYY FEYAY <IVVA YA AR hirdy bosls (X)L A
ERNQ S eQY TEYSS -Na] </ 0f SYNe VA VN Laosls CodsS A
YE D .5y I I 7 I N0 S TR VN Y- AR Losls ol> ésy> )

g ety diied slozel BBl +/+) (g loline ghaw yo oylel Sai 5l a5 onds sunlice Luly, o 5essd VY sz Celulys

(P =+ IDFY) aryo 5 hol (sloosls Cu e 5 Waosls Sl s LL3 1P =+ ISFF) aslsl b u psine 5 Waools (g Loms (s bl | ican

lgiome 5 slwl ot s Wosls (>hb 5 (g5l e o LU, 4P =+ FYD) baosls >hb 5 (gjluoe 5 Waosls cartal s bL3)|

5 shol Gloosls o e 5 osls 53luo S s LLI | (P =+ 10FF) Laools ool 5 Wosls (53lusspesd oy L3, «(p =+ /OYF)

Coppte s lsiomn 5 lind Cu e o LU (P =+ /FVE) Laosls (Ko LSy 5 lsiomn 5 olind Cu e o LU (P =+/0+3) g yo

Cappo g lgiome g Sl S prie e L, (P =+ [FF+) Laosls (6 lane 3 lyima 5 sliwl o ke Cyne bl | (P =+ /VAF) oslol3
(P =+/FF) g0 5 Lol slaosls

44



Faghihi et al. / Strategic Management of Organizational Knowledge (2026) 9(3), 15-55

Sl bl s Jlolae Ll ol aoo co lid a5 Wgd oo cdaliv badlie o Jawsie bl 50 /00 (g lolias a0
osls (g3lwe u53 5 Wosls (g lass cpm LLI)1 «(p =+ /FVF) ool >l 5 (g5l o g bosls (5 lexs o byl iai)ls (g S
&0 5 kol sosls Cupae g Wosls (g lass (pm bl «(p = /YY) baosls cosel g Wosls (g lans o bl )l «(p =+ /YAY)
osls Sz LSS g bosls (g5lwo puzd o bl d(p =+ /¥ +) bosls S LSS g osls >k 5 (g5le Jow o bLI T «(p =-/YVY)
AP =21¥VQ) bools coaS g boools I LS, oy bl I o(p =+/YAY)

o powe dosls (gilwe ;>3 daosls >l 5 (sl Joe b (598 (6l Kuon (535 10 A aosls cosl dabol )l ol bl
posls (gilwo >3 dwosls (g lase b S50 bLs )| o oS 2 50 oolol B Cy pon Caslrodls (g less g gz 0 g ol slaosls
drosls X LSS dwosls >l 5 (g5lw o slal 3l (g ke b 5 Tgiome 5 obwl o o .o )lo Wosls coaS ¢ lgioms g olewl oo e
(g5 sosls Ll o v o lis labls | cpl el Lag e oolol 3 oy poe g a0 5 ol saesls co e daosls (5 less
Orzed il 18 ca b oYL Salen (o gioee g oliwl Co pae 5 0ol )3 o pae diosls (g lexe dmosly coel daosls cuslS
O ooy S LSy Ll J1E 5 50 bawgie e jo slal o Sioles sasaoylis aS o400 05z lociy Lalg ) 5l slacgaze
sraalie oy bLIIY Joax o)l bosls coaS 5 bosls (g3lwe 53 daosls (>l 5 (g5lwJow sboadlie o bl 1 SO
Ao o lid 1y eols SlheSe (o108 cuslw sl il

Table 13. Spearman correlation matrix between components of data governance policy challenges in the Center
for Development and Progress Cooperation affiliated with the elected vice-president.
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Table 14. Priority for implementing the components of data governance policymaking opportunities and
challenges in the Presidential Vice Presidency for Science, Technology, and Knowledge-Based Economy
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