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Abstract


University data governance is an essential requirement for the informatization of universities and holds significant importance in advancing the modernization of university governance systems and governance capabilities. This study focuses on the data governance policies released by “Double First-Class” universities in China since 2015. Based on policy text mining and the PMC index model, the paper developed an evaluation system for university data governance policies consisting of 9 primary indicators and 43 secondary indicators and conducted quantitative assessment. The results indicate that the policies are of good quality overall, with 25% rated as excellent, 66.1% as good, and 8.9% as moderate. Many universities have made significant progress in formulating data governance policies. However, there is still considerable room for improvement. For example, while the policy objectives are clearly defined, certain aspects require further refinement; the stakeholder involvement is relatively narrow, lacking diversity; and the mix of policy instruments is imbalanced. To address these issues, it is recommended that policies be optimized by balancing regulatory priorities, establishing a multi-stakeholder collaborative governance framework, and rationalizing the policy instruments mix.
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1. Introduction


With the rapid development of emerging technologies such as big data, the Internet of Things, and the metaverse, data has transcended its traditional resource attributes and has become a core production factor driving social progress and economic development. It has emerged as a crucial foundation for driving educational innovation, promoting educational equity, and achieving educational modernization [1,2]. University data governance is an inevitable trend shaped by multiple factors, including the deepening of educational informatization, the surge in data volume, the increasing demand for scientific decision-making, tightening laws and regulations, and intensified international competition.



In 2015, the State Council issued the “Action Plan for Promoting Big Data Development”, emphasizing the creation of “education and cultural big data” and promoting the collection and sharing of foundational educational data. In 2018, the Ministry of Education (MOE) released the “Education Informatization 2.0 Action Plan”, proposing the use of education informatization to support and lead the modernization of education, making it a strategic choice for educational reform and development in the new era. In the same year, the “Regulations on Education Data Management for MOE Agencies and Directly Affiliated Institutions” were issued, clearly outlining the management of educational data collection, storage, sharing, public disclosure, and security. In 2021, the “Notice on Strengthening the Informatization of Educational Management in the New Era” by the MOE emphasized improving the management of educational data from four aspects: standardizing management, open sharing, quality assurance, and management effectiveness.



These developments indicate that the evolution of educational informatization continuously raises new demands for data governance in universities, and building a comprehensive data governance system has become an integral part of advancing the modernization of university governance systems and capabilities. The attention given by the government has driven universities to successively introduce data management regulations to guide their data governance practices. However, current university data governance policies face numerous challenges in the formulation process, such as the strategic orientation of policy goals, the completeness of institutional design, and the coordination of the policy framework. These issues not only impact the scientific and systematic nature of policy texts but also constrain the deepening of university data governance work. Therefore, conducting scientific, objective, and comprehensive evaluations of university data governance policies, analyzing the internal structure and constituent elements of policy texts, and identifying deficiencies in policy design to provide empirical evidence for policy formulation, adjustment, and improvement have become critical issues that need to be addressed in the field of university data governance.




2. Related Research


The concept of data governance has yet to reach a unified consensus within the academic community. Existing research commonly acknowledges three essential attributes of data governance: “cross-functional”, “strategic”, and “control-oriented”. These attributes manifest in six key dimensions: cross-functional collaboration, strategic asset positioning, decision-making authority and responsibility allocation, policy standardization, compliance monitoring, and framework attributes. Among these, the positioning of data as a strategic asset serves as the core foundation of the concept. For instance, Khatri and Brown [3] explicitly define data governance as the “framework for the allocation of decision-making authority and responsibility regarding organizational data assets”, while DAMA International [4] further emphasizes its function of “planning, monitoring, and executing data management through authority and control”. Additionally, cross-functional collaboration (involving business, IT, and data management departments), decision-making authority and responsibility allocation, policy standardization, and compliance monitoring together constitute the core elements of the definition, with over 80% of the literature referencing these dimensions [5]. Notably, the emphasis in the definition of data governance varies according to the research context and industry characteristics. For example, research focusing on traditional data management [6] places greater emphasis on data quality and lifecycle control, while studies in the context of big data environments [7] introduce additional dimensions such as “data value quantification” and “privacy protection adaptation”. From an industry perspective, the healthcare sector [8] highlights data security and compliance requirements, whereas corporate settings [9] focus more on how data governance enhances business performance.



In the global wave of digital transformation, data has become a core strategic asset for universities, and the level of its governance directly impacts the enhancement of educational quality, breakthroughs in scientific research innovation, and improvements in management efficiency. Current research in the field of university data governance focuses on two major aspects: first, the theoretical construction of governance models, and second, the practical innovation of implementation paths. Both aim to improve the overall effectiveness of university data governance and mainly encompass maturity assessments, scenario-driven approaches, collaborative governance, and adaptation to smart education [10,11]. Regarding the former, there are primarily two research perspectives. One is represented by Zhang [12] and Yasmine [13], who advocate for the improvement of authoritative models, innovating theoretical frameworks based on authoritative frameworks such as DAMA and ADDIE in response to the governance needs of different educational contexts. The other is represented by Li et al. [14], who focus on the deconstruction of the core elements of data governance to reconstruct governance frameworks. In the research on the implementation paths of university data governance, scholars such as Ramadhan [10], Jim [15], and Shen [16] have proposed specific optimization strategies in areas like quality assurance, data standards, intelligent systems, management systems, and top-level design.



Policy evaluation, as a key component of public policy analysis, is crucial not only for optimizing the allocation of policy resources but also an important means to systematically review and assess the scientific and normative quality of policy texts. This process helps ensure the structural completeness of policies at the level of institutional design, providing a reference for subsequent policy improvement and revision. In the field of university data governance research, existing studies mainly focus on model framework construction or specific implementation path exploration, with limited quantitative evaluation of policy texts, particularly lacking in-depth analysis of data governance policies at the individual, micro-level within universities. Furthermore, there is a lack of systematic guidance on optimizing and improving data governance practices that align with the actual circumstances of universities. Data governance policies, as an indispensable component of university data governance, not only serve as a tangible representation of the theoretical framework but also play a significant role in guiding and advancing data governance practices within universities. This paper aims to fill the gap in the field of university data governance policy evaluation research by using the PMC index model to conduct a quantitative evaluation of university data governance policies. The PMC index model is comprehensive, highly quantifiable, flexible, visually demonstrative, and highly reproducible. It provides a holistic and objective assessment of the research object and serves as a powerful tool for decision-making. The model has been applied in various policy evaluations, such as those in digital economy, carbon reduction, mental health, and technology finance, and has been widely recognized by scholars [17,18,19,20].



This study examines the data governance policies of China’s “Double First-Class” universities (“Double First-Class” universities refer to higher education institutions included in China’s national initiative, the “World-Class Universities and First-Class Disciplines” program). By applying policy text mining and the PMC index model, an evaluation framework for university data governance policies was developed, consisting of 9 main indicators and 43 sub-indicators, followed by a quantitative analysis. Through the examination of micro-level data governance policies within individual universities, the study systematically analyzes the consistency, completeness, and strengths and weaknesses of these policies. This approach addresses a gap in current research on the evaluation of university data governance policies, providing a new perspective on the topic. The theoretical contributions of this study are as follows:




	(1)

	
Developing a PMC-based indicator system tailored for university data governance policies, enabling the structural quantification of policy texts;




	(2)

	
Expanding the application scope of the PMC model in the field of higher education governance;




	(3)

	
Providing empirical analysis based on data from 56 universities, revealing structural differences in policies and offering directions for optimizing university data governance policies;




	(4)

	
Enriching the academic discussion on digital governance, institutional policy design, and evidence-based evaluation in higher education.










3. Data Source, Collection, and Stakeholders


In this context, “big data” in this study is primarily understood as the technological and governance background that drives the rapid growth of university data volume, diversity, and circulation demands, thereby necessitating institutionalized data governance. The empirical material of this paper consists of policy texts, and the term “big data” does not refer to the collection of large-scale operational datasets from universities. Rather, computational text-mining techniques were applied to analyze policy corpora and quantify the comprehensiveness and structure of the policies. Data source and collection. The data analyzed in this study consist of publicly accessible data governance policy documents issued by China’s “Double First-Class” universities, including regulations, measures, guidelines, notices, and related institutional documents. These documents were collected by the authors through official university portals and publicly available information channels for academic research purposes only. The dataset is a text corpus of policy documents and does not involve the collection, processing, or identification of any personal data of faculty, staff, or students.



Purpose and potential users. The authors constructed the policy text corpus to conduct text mining (word segmentation, keyword extraction, and co-word network analysis) and to build a quantitative evaluation framework based on the PMC index model. Potential users of the findings include university data governance offices and information management departments (for policy benchmarking and improvement), education authorities and evaluators (for understanding policy maturity and common gaps), and researchers (for policy text analysis and methodological replication).



Stakeholders and interest in information sharing. The dissemination of data governance policy information primarily serves institutional transparency and governance improvement. Stakeholders who may be interested in public sharing and interpretation of such policy information include universities, education authorities, faculty and students (to clarify data usage boundaries, responsibilities, and rights protection), and the public (to understand institutional data governance rules). Importantly, the “sharing” discussed in this study refers to governance rules and policy transparency rather than the sharing of personal or sensitive operational data.




4. PMC Index Model for Higher Education Data Governance Policies


The PMC (Policy Modeling Consistency) index model was selected for this study because it is particularly suitable for the quantitative evaluation of policy texts. Unlike qualitative policy analysis methods that rely heavily on expert interpretation, the PMC model decomposes policy documents into structured variables and evaluates the internal consistency and completeness of policy design.



Compared with multi-criteria decision-making methods such as the Analytic Hierarchy Process (AHP), the PMC model adopts an equal-weight structure and binary assignment rules, which helps reduce the influence of subjective weighting and improves methodological transparency. In addition, the PMC framework allows researchers to transform complex policy texts into quantifiable variables, making it well suited for comparative analysis of multiple institutional policies.



This study combines the PMC model with text mining techniques to identify key governance elements in university data governance policies, enabling a systematic assessment of the internal consistency and completeness of policies across different universities.



At the same time, the limitations of the PMC model are recognized: the binary assignment may overlook detailed information in the policy texts; the equal weighting assumption for indicators may not reflect the actual importance differences between elements; and the text interpretation process carries a degree of subjectivity. To address these limitations, the following measures were taken: high-frequency word analysis and social network map analysis were used to ensure that the variable setup reflects the core themes of the policy; two researchers independently coded the data; and qualitative analysis was incorporated in the interpretation of results, using specific content from the policy texts to complement the quantitative information.



The PMC index model is a policy evaluation model that comprehensively considers various policy indicators. Figure 1 illustrates the evaluation process of the PMC index model for university data governance policies: (1) Variable identification and indicator setting: Policy texts are preprocessed by removing irrelevant words, and high-frequency valid terms are coded. Based on the themes and content of the policies, variables at different levels and their corresponding quantities are determined to construct the evaluation indicator system. (2) Construction of a multi-input–output table: Each variable is quantitatively analyzed from multiple perspectives. Variables are independent and unordered, and they are constructed and assigned values according to policy characteristics and the evaluation system. (3) Calculation of the PMC index: Using specific formulas, values of secondary and primary variables are calculated step by step, ultimately yielding the PMC score. (4) Visualization via the PMC surface diagram: The results are matrixed and visualized, and the concavity of the surface intuitively reflects the relative strengths and weaknesses of the policies.



4.1. Text Selection


In 2015, the State Council issued the “Action Plan for Promoting the Development of Big Data”, marking the elevation of big data development and application to a national strategic level. Therefore, this study selects milestone time points in the history of big data development as the starting point for the statistical time period of the sample data. The time range for the sample data is from 2015 to 2024, during which the data governance policy texts published by China’s “Double First-Class” universities were collected as the research samples. The policy texts were obtained by sequentially visiting the official websites of these universities, based on the list of “Double First-Class” universities published by the Ministry of Education. To ensure the accuracy of the sample data, the following principles were followed during the sample collection and screening process: (1) Only policy texts directly related to data governance were selected, excluding those related to information management. Here, “data governance” refers to policies that primarily address the strategic oversight of data assets, including data security, data sharing, data quality, and data lifecycle management, following the definitions of Khatri and Brown [3] and DAMA International [4]. In contrast, “information management” encompasses a broader scope, such as information systems, IT infrastructure, and record management, which may include but are not limited to data governance. To maintain sample homogeneity, we excluded policies whose titles or core content focus on general information management (e.g., “University Information Management Regulations”) and retained only those that explicitly target data governance or data management as their main theme. This distinction was verified by reading the abstracts and key sections of each candidate policy. (2) Policy texts that have been repealed were excluded, and only the latest revised versions were selected as policy samples. (3) Policy texts with indeterminate publication dates, non-university main campus documents, and those unrelated to the theme were excluded. By December 2024, a total of 56 valid policy texts were collected, as shown in Table 1.




4.2. Variable Identification and Indicator Setting


This study utilized the ROSTCM6 software to conduct text mining on the data governance policies collected from China’s “Double First-Class” universities. The process involved word segmentation and data cleaning by removing meaningless terms such as “according to” and “based on”. Subsequently, a social network map of the relevant high-frequency words was generated. As shown in Figure 2, “data” and “management” emerge as the core keywords in the data governance policy texts of universities, with the highest node degree and the broadest radiating scope, positioning them at the center of the social network map. These keywords reflect the core elements and key tasks of university data governance. Additionally, other important keywords in the policy texts include “sharing”, “department”, “unit”, “usage”, “resources”, and “security”, which also exhibit substantial radiating scope and form cohesive subgroups. Among these, “sharing”, “security”, “usage”, and “services” represent the goals and tasks of data governance in universities, while “department”, “unit”, and “resources” signify the carriers and essential supports for data governance.



This study selects the top 50 most frequent terms for frequency analysis, as shown in Table 2, which can provide reference for the setup of secondary variables. From Figure 2 and Table 2, it is evident that, in terms of the objectives of university data governance policies, high-frequency terms include “management”, which appears 2423 times, highlighting that enhancing data management capabilities is the primary goal of universities. Terms such as “norm” (486 occurrences), “standard” (384 occurrences), “regulation” (305 occurrences), and “principle” (414 occurrences) emphasize the basic approaches and methods of data management. The term “security”, appearing 1102 times, indicates the high importance universities place on data security, which is a core aspect of the policy goal of ensuring data safety. “Protection” (183 occurrences) further emphasizes the focus on personal data protection, indirectly reflecting the importance and urgency of ensuring data security. The term “quality” appears 317 times, and “integrity” (188 occurrences) highlights the focus on data quality management through data integrity to improve data quality. The term “sharing” appears 1541 times, as sharing is a key objective of management, and management is aimed at facilitating better sharing. The construction of “platforms” (506 occurrences) and “systems” (658 occurrences), as well as the safeguarding of “resources” (1104 occurrences), contribute to data sharing and utilization. The term “service” appears 449 times, reflecting the optimization of data service provision functions.



Regarding the content of university data governance policies, high-frequency terms include “collection”, “storage”, “sharing”, “security”, “quality”, and “maintenance”, indicating that Chinese universities primarily focus on data collection, storage, sharing, security, quality, and operational maintenance in their data governance efforts. High-frequency terms related to the main actors of data governance policies include “department” (1479 occurrences), “office” (211 occurrences), and “school” (1388 occurrences), indicating the active participation of universities in data management. The policy objects are more diverse, with relevant high-frequency terms such as “data”, “business”, “system”, “resources”, “management”, and “process”, showing that the policy targets not only various foundational data, business data, system data, and educational resource data within universities, but also the data management processes and essential carriers for data storage and sharing, such as data platforms. Furthermore, there are high-frequency terms that represent the policy basis, tools, and safeguards, including “nation”, “university”, “technology”, “norm”, “department”, and “safeguard”.



According to the PMC index model construction guidelines, a total of 9 primary variables and 43 secondary variables were identified. The identification process followed a dual-source approach combining empirical text mining and theoretical frameworks. Keyword frequency analysis was first performed using ROSTCM6 on the 56 policy texts (Table 2 and Figure 2). High-frequency terms such as “management”, “sharing”, “security”, “quality”, “collection”, “department”, “platform”, and “safeguard” revealed the core themes addressed by the policies. These terms were grouped into thematic clusters corresponding to potential policy dimensions. Next, these clusters were mapped to the classic PMC primary variables introduced by Estrada [21] and subsequently expanded by scholars such as Zhao et al. [22]. For example, terms related to governance goals (e.g., “management”, “security”, “sharing”) informed the policy objectives variable (X2); terms describing governance activities (e.g., “collection”, “storage”, “quality”) shaped the policy content variable (X3); terms indicating actors (e.g., “department”, “office”, “school”) contributed to policy entities (X4) and policy objects (X5); and terms like “technology”, “training”, “standards” fed into policy instruments (X7). Subsequently, the secondary variables were refined by linking specific high-frequency terms to distinct indicators. For instance, under policy content (X3), the presence of terms such as “collection”, “storage”, “sharing”, “security”, “quality”, and “maintenance” led to the creation of secondary variables X3: 2 through X3: 7. In cases where empirical terms were limited but theoretical significance was high (e.g., “service outsourcing” as a policy instrument), the set was supplemented based on insights from the data governance literature. Finally, the variable set was validated through cross-referencing with existing policy evaluation studies, ensuring that all relevant dimensions of data governance were comprehensively covered. This process yielded the final evaluation system shown in Table 3, with each secondary variable clearly linked to both empirical frequency and scholarly precedent. The PMC evaluation indicator system for university data governance policies and its explanation are presented in Table 3. Apart from the two classic variables, X1 (policy nature) and X9 (policy evaluation), the secondary variables X2 (policy objectives), X3 (policy content), X4 (policy entity), X5 (policy objects), X6 (policy basis), X7 (policy instruments), and X8 (policy safeguards) were independently organized based on the policy text content and high-frequency terms.




4.3. Establish a Multi-Input–Output Table


The multi-input–output table in the PMC index model allows for quantitative analysis of a single variable from multiple perspectives. It is crucial for the overall evaluation of policy structural completeness, calculating the PMC index, assigning weights to secondary variables, and determining the indicator weights of variables. Key characteristics of the table include independent variables with no predefined order, primary variables that can be subdivided into secondary variables with consistent weight distribution, and an unlimited number of secondary variables. According to the research findings of Zhang Yong’an and other scholars [23], binary values [0, 1] are assigned to secondary variables, where the parameters for secondary variables are set to 1 if the policy text covers the relevant content, and 0 otherwise. All variables have the same weight with no predefined order.




4.4. PMC Index Calculation


The PMC index model evaluates the structural completeness and internal consistency of policy documents by decomposing them into multi-dimensional variables. Unlike outcome-based evaluations, the PMC index measures whether a policy text systematically covers essential governance elements.



	(1)

	
Variable Structure







Based on a literature review and characteristics of university data governance, nine first-level variables (X1–X9) were constructed, including policy objectives, governance structure, data sharing, security mechanisms, supervision and evaluation, etc. Each first-level variable contains several second-level variables reflecting specific policy elements.



	(2)

	
Assignment Rules







Each second-level variable is assigned a binary value:



1 = the policy text clearly contains the corresponding element.



0 = the element is absent.



For example, if a university policy explicitly mentions “data security responsibility division”, the corresponding variable is coded as 1; otherwise, it is coded as 0. The binary (0–1) assignment method follows the standard practice of the PMC index model proposed by Estrada [21]. This approach enables qualitative policy text to be transformed into quantifiable variables by identifying whether specific governance elements are present in the policy document. Binary coding improves the clarity and replicability of policy evaluation by avoiding ambiguous intermediate scores.



	(3)

	
Calculation Steps







The first-level variable value is calculated as the arithmetic mean of its second-level variables:


   X i  =   ∑  j = 1  n      X  i j     n  X  i j        ,   i = 1 , 2 , … , 9   



(1)




where Xi is the value of primary variable i (with i = 1, 2, …, 9), Xij is the j-th secondary variable under Xi, and ni is the number of secondary variables for that primary variable (as specified in Table 3). The secondary variables are binary: Xij = 1 if the policy text covers the relevant content, and 00 otherwise. The assignment of these binary values is guided by the keyword frequency analysis (Table 2 and Figure 2), which identifies the core themes of university data governance policies. For example, the presence of terms such as “collection”, “sharing”, or “security” in a policy leads to assigning 1 to the corresponding secondary variables under policy content (X3).



The overall PMC index is then computed as the sum of the nine primary variable scores:


  PMC =        X 1      ∑  j = 1  4      X  1 j    4      +  X 2      ∑  j = 1  5      X  2 j    5      +  X 3      ∑  j = 1  7      X  3 j    7            +  X 4      ∑  j = 1  2      X  4 j    2      +  X 5      ∑  j = 1  5      X  5 j    5      +  X 6      ∑  j = 1  2      X  6 j    2            +  X 7      ∑  j = 1  9      X  7 j    9      +  X 8      ∑  j = 1  5      X  8 j    5      +  X 9      ∑  j = 1  4      X  9 j    4             



(2)







Since each first-level variable ranges from 0 to 1, the theoretical PMC value ranges from 0 to 9.



As indicated by the prevailing policy research grading criteria and the quantitative evaluation outcomes of university data governance policies, the PMC index is categorized into four levels: excellent, good, moderate, and poor. It is evident that policies which have been assigned a PMC index of [8, 9] are to be considered excellent. This is due to the fact that such policies are deemed to contain reasonable content, to be effective to a strong degree, and to be well-suited to university data governance practices, exhibiting a high level of consistency. It is evident that policies which have been assigned a PMC index within the range of [7, 7.99] are typically regarded as being of a satisfactory nature. This observation indicates that the content of such policies is considered to be reasonably sound, with a high probability of achieving the anticipated policy outcomes. Policies that have an PMC index falling within the range of [5, 6.99] are designated as moderate, signifying that the policy content is deemed to be deficient and is not adequately aligned with the anticipated policy outcomes. Policies with a PMC index of [0, 4.99] are designated as poor, indicating that the policy content is inadequate, fails to achieve the expected outcomes, and exhibits a low level of consistency. These policies require significant improvement in data governance and should be revised immediately. The evaluation levels of the policy are illustrated in Table 4.




4.5. Plotting of PMC Surface Diagram


The PMC surface diagram provides an intuitive and effective visualization tool for in-depth analysis of policies, clearly demonstrating the strengths and weaknesses of China’s higher education data governance policies across multiple dimensions. Based on the nine primary variables of the higher education data governance policy PMC index model, a 3 × 3 PMC matrix was constructed according to Equation (3), and a three-dimensional curve plot was generated. The degree of surface concavity directly reflects the quality of the policy. A smaller concavity indicates higher scores on the relevant variables, suggesting a higher policy level. Conversely, a larger concavity indicates deficiencies in the policy in corresponding areas. Note that the matrix PMC is not a separate calculation of the PMC index but a rearrangement of the primary variable scores for visualization purposes.


  PMC =        X 1       X 2       X 3         X 4       X 5       X 6         X 7       X 8       X 9         



(3)









5. Quantitative Analysis


5.1. Overall Evaluation of Higher Education Data Governance Policies


Based on the data governance policies of 56 “Double First-Class” universities, the secondary variables in Table 4 were assigned values. The first-level variable values and PMC values were calculated using Equations (2) and (3), as shown in Figure 3. The policies were then rated according to the evaluation levels in Table 4, with the results presented in Table 5.



To ensure methodological transparency, the coding of policy texts was conducted using a structured coding framework derived from the PMC indicator system. Each policy document was examined to determine whether the elements corresponding to the second-level indicators were present. The coding process was carried out independently by two researchers. Each coder reviewed the policy documents and assigned binary values to the indicators according to predefined coding rules. A value of 1 indicates that the policy explicitly includes the corresponding element, while 0 indicates that the element is absent. After the independent coding stage, the results were compared. Any discrepancies were re-examined by both coders, and the final coding decisions were determined through discussion until consensus was reached. This procedure helped improve the consistency and reliability of the coding results.



As demonstrated in Table 5, within the ambit of China’s “Double First-Class” universities, 14 institutions, including Northwest A&F University and South China Agricultural University, attained PMC indices ranging from 8 to 9, thereby attaining an “excellent” evaluation level, accounting for a 25% share. Concurrently, 37 universities, such as Northeast Normal University and Wuhan University, garnered PMC indices between 7 and 7.99, thus receiving a “good” evaluation, with a 66.1% representation of the total. Furthermore, five universities, including Chongqing University and the University of International Business and Economics, attained PMC indices between 5 and 6.99, thus being designated as “moderate”, accounting for 8.9%. It is noteworthy that no policies were assigned a “poor” rating. Overall, as pioneers in the digital transformation of higher education, China’s “Double First-Class” universities actively align with the national data governance strategy, emphasizing the leading role of data governance policies in university informatization. The policies are comprehensive in nature, encompassing data types, collection, storage, sharing, security, and quality, thereby establishing a relatively complete governance system. The formulation of these policies is well-founded, with clear objectives and scientific principles. In terms of policy instruments and safeguards, a range of instruments are employed to effectively advance university data governance. These include informational support, technical assistance and regulatory oversight. In order to ensure the implementation of the aforementioned policies, a series of corresponding measures have been put in place. These include organizational restructuring, interdepartmental collaboration, and enhanced supervision and evaluation. Furthermore, the average PMC index for university data governance policies is 7.6, indicating an overall “good” level. The policy system demonstrates strong performance in both the rationality of tool allocation and the completeness of institutional design, offering comprehensive guidance for the standardized implementation of data governance.




5.2. Analysis of Data Governance Policies in Universities of Different Levels


Based on the PMC indices of data governance policies presented in Table 5 and Figure 3, this section presents PMC curve diagrams for universities of different levels and provides an analysis of their data governance policies.



5.2.1. Evaluation of Excellent Policies


There are significant differences in the data governance policy levels among different universities. Universities rated as excellent, such as Northwest A&F University, Sun Yat-sen University, China Conservatory of Music, and Tianjin University of Traditional Chinese Medicine, perform exceptionally well across multiple policy indicators. For example, in terms of policy content, many policies receive a full score of 1, reflecting the comprehensiveness and thoroughness of the policy content. On one hand, data classification is detailed and aligned with the specific needs of each institution. For instance, Northwest A&F University and Shanghai Ocean University precisely classify data based on their respective business activities, which promotes the integration and flow of data management with business operations. On the other hand, data lifecycle management is organized and systematic, covering all aspects from data collection, storage, sharing, security, quality, to operation and maintenance. Many universities follow principles such as “one datapoint, one source”, and take stringent measures at each stage to ensure data quality and security. For example, Northwest University of Technology and Sun Yat-sen University have established effective data security management systems and quality assurance mechanisms.



Moreover, the policy foundations are well-established, with universities referencing national and local laws and regulations related to data governance during the policy formulation process. Sun Yat-sen University, for instance, has formulated its data governance policy in accordance with the “Cybersecurity Law of the People’s Republic of China”, the “Interim Measures for the Management of Government Information Resources Sharing” issued by the State Council, the “Comprehensive Governance Action Plan for Cybersecurity in the Education Sector” issued by the Ministry of Education, and other relevant laws, regulations, and national policies. These policies comply with national legal requirements, ensuring the legality and standardization of the data governance work. This safeguards that all aspects of the data governance process are backed by law, reducing legal risks and safeguarding the legitimate rights and interests of the university, faculty, students, and other stakeholders. Additionally, the policies are closely aligned with the actual situation and development plans of the universities. For example, South China Agricultural University has integrated national policies such as the “Action Plan for Promoting Big Data Development” issued by the State Council and the “Decision on Vigorously Advancing Informationization Construction” with its own institutional planning, tailoring the policies to the specific needs and characteristics of the university, which enhances their relevance and adaptability.



These excellent policies are relatively mature in their formulation and provide comprehensive and effective guidance for data governance in universities. Their policy models serve as valuable references for other universities. Taking Sun Yat-sen University as an example, a PMC surface diagram is presented in Figure 4. The PMC curve for excellent-level policies primarily concentrates in the range of 0.85–1.0. The policies align well with standards across multiple evaluation dimensions, although the dips in the X4 (policy subject) and X5 (policy object) dimensions are relatively large. The policy subject is somewhat singular and lacks diversified participation, while the policy object is broader but still has room for expansion.




5.2.2. Evaluation of Good Policies


In the evaluation system for university data governance policies, institutions such as Northeast Normal University, Wuhan University, Henan University, and China University of Mining and Technology (Beijing) are classified as having good-level policies. These universities generally achieve a high standard in areas such as policy nature and policy objectives. The data governance policies of these institutions are clearly defined and integrate data governance into the overall management of the university. They recognize the critical significance of data as an intangible asset and a strategic resource, laying a solid foundation for future efforts. The policy objectives are reasonably set, with a core focus on constructing a comprehensive data management system. The policies emphasize ensuring data quality, security, and sharing, with a commitment to supporting core activities such as teaching, research, and administration. For example, Henan University places a strong emphasis on strengthening the unified management and quality control of informatized data, establishing an effective system for data sharing, management, and protection, and promoting the effective application of data in teaching, research, and administration.



Additionally, some policy contents are solid and effective, with clear organizational structures and responsibilities. For instance, the Information Management Office at Wuhan University is responsible for overseeing and planning the university’s overall information data management, including data resource planning and standard setting. Several universities have established corresponding mechanisms for data quality management. For example, Northeast Normal University has developed a comprehensive data control system that spans from data collection to maintenance, requiring regular checks on data quality to ensure the authenticity and completeness of source data.



These universities’ data governance policies exhibit several strengths but also present areas for improvement. Some institutions’ data governance policies lack clear references to national laws, regulations, and policy frameworks. For instance, universities such as Beijing Normal University, Wuhan University, Hohai University, and Peking University fail to sufficiently incorporate national laws, regulations, and policies in their policy foundations. Data governance involves numerous legal frameworks, such as the Cybersecurity Law of the People’s Republic of China and the Data Security Law of the People’s Republic of China. The absence of explicit references to these laws reduces the legal authority of the policies.



Several universities, including Wuhan University, Dalian University of Technology, and Hohai University, show significant shortcomings in the area of talent training as a policy tool. Given the increasing specialization and technical nature of data governance, the lack of talent training means that data management staff may not be equipped with the latest and most effective data analysis methods and tools. Consequently, they might struggle to extract valuable information from vast amounts of data, which could negatively impact decision-making in teaching, research, and administration, thus limiting the overall effectiveness of data governance. For example, a PMC surface plot for Wuhan University, as shown in Figure 5, indicates significant dips in X4 (policy subject) and X6 (policy foundation). Regarding the policy subject, its composition is relatively narrow, with a severe lack of multi-party participation. Moreover, the failure to explicitly reference relevant laws and regulations in the policy-making process weakens the policy’s authority.



Additionally, universities such as Peking University and Beijing Normal University have deficiencies in their reward and punishment mechanisms. Universities or information technology departments should recognize and reward departments and individuals who perform exceptionally in data governance. The absence of such incentive measures may result in low motivation for departments and individuals to actively participate in data governance, affecting the progress of the data governance initiatives. Furthermore, there is a lack of supervision and penalties for violations of data security regulations. A strict reward and punishment system can motivate data-producing and data-using units to focus on data quality and strengthen data security management. Holding individuals accountable for serious data security violations, such as data leakage or tampering, would effectively safeguard the integrity, confidentiality, and availability of data, ensuring that data governance policies achieve their objectives in securing data.




5.2.3. Evaluation of Moderate Policies


Moderate universities face certain limitations in their data governance policies, necessitating a thorough analysis and clear identification of areas for improvement to enhance the completeness and standardization of the policy framework. The policy content is not comprehensive. For example, the University of International Business and Economics scored relatively low in terms of policy content, with inadequate coverage in areas such as data collection and data operation and maintenance, which partially limits the systematicness of the policy system. From the perspective of policy design standards, data collection should adhere to principles such as authenticity, completeness, standardization, timeliness, and “one data source per data item”. The absence or vague expression of these elements in policy texts indicates gaps in the design of critical operational processes, which in turn affects the comprehensiveness and guidance capacity of the overall data governance policy framework. Additionally, the data operation and maintenance processes are not sufficiently standardized. The lack of clear operational standards and procedures leads to errors in operations such as data updates, corrections, and deletions, as data management personnel lack guidelines, which increases the likelihood of mistakes. Chongqing University has deficiencies in data storage. The information management department should develop a data security storage management plan, with multiple backups of critical data to ensure data security. Moreover, the university should establish a data management platform, providing both software and hardware facilities to ensure the platform’s data is reliable and secure, with regular backups and dynamic storage of shared global data, and support for historical data queries and analysis. Each unit should manage the data generated by its own system maintenance, establishing backup systems and emergency plans. The university’s archive management department should establish a mechanism for archiving historical data, collaboratively building a more complete data storage system. The application of policy instruments and the strength of policy support are insufficient. The talent training system is inadequate, with a lack of systematic training courses on data governance-related technologies and concepts, which leads to gaps in the professional knowledge and skills of data management personnel. Data standards and regulations are updated too slowly to keep up with the new demands of university business development and data management, resulting in poor data compatibility and interoperability, which hinders the circulation and sharing of data. The monitoring and evaluation mechanism is underdeveloped, lacking regular assessments and effective supervision of the implementation of data governance policies, making it difficult to identify and address problems that arise during policy implementation in a timely manner. For instance, Northwestern University and Southeast University have shown poor performance in policy instruments and policy safeguards, leading to inadequate means and implementation support for achieving policy goals.



Taking the University of International Business and Economics as an example, the PMC surface plot is shown in Figure 6. The PMC surface of moderate policies is primarily concentrated in the range of 0.5–0.8, indicating significant shortcomings and areas for improvement in multiple aspects, such as policy content, policy basis, and policy safeguards. These elements have not reached an ideal state, resulting in an uneven and inefficient PMC surface. Therefore, a comprehensive review and optimization of the policy are necessary to enhance the completeness and coordination of the policy framework across all dimensions.





5.3. Analysis of First-Level Indicator Results


Figure 7 presents the radar diagram of policy mean values. With the exception of the relatively minor concavity in the policy indicators of the policy (policy entities), the mean values of each indicator are above 0.8. This indicates that the data governance policies of the universities are of high quality, particularly excelling in terms of policy nature and content. However, the policy entities still require further improvement.



Regarding policy nature, the average indicator value is 0.95, indicating that most universities perform well in terms of policy nature, covering various types such as descriptive and strategic policies. This suggests that universities focus on diversifying policy nature to meet different data governance needs. However, some universities lack clarity in terms of regulatory aspects in their policies, which limits the effective supervisory role of the policies in data governance and may result in insufficient enforcement during implementation.



Regarding policy objectives, the average indicator value is 0.86, suggesting that universities generally place significant emphasis on setting data governance objectives, covering aspects such as data security and data sharing. This indicates that universities have a certain level of planning and direction in data governance, recognizing the diversity and importance of data governance goals. However, some universities show low attention in certain goal dimensions, with inadequate goal-setting in areas like data sharing and improving data service levels, which hampers the support of data resources for certain institutional activities and decision-making.



Regarding policy content, the average indicator value is 0.94, indicating generally favorable results. Most universities cover a wide range of aspects in their data governance policies, suggesting that universities have a certain level of comprehensiveness in constructing policy content and are able to approach data governance from multiple angles. However, some universities face issues related to the absence of specific norms in data governance processes, such as the lack of regulations for data storage. For example, Renmin University of China lacks clear definitions of data types, resulting in a lack of clear norms and guidance in practical operations.



Regarding policy entities, the average indicator value is 0.5, indicating that most universities’ data governance policies are primarily driven at the institutional level, with insufficient participation from multiple stakeholders. This may result in the lack of diverse perspectives during policy formulation, making it difficult to meet the needs of all parties. Analysis of the policy texts shows that key actors, such as faculty, students, and academic departments, are largely absent, reflecting structural gaps in the completeness of actor participation. A system dominated by a single type of actor can limit the coverage of the policy framework in terms of resource integration and coordinated implementation, thereby affecting the overall systematicity and comprehensiveness of the data governance policy system.



Regarding policy objects, the average indicator value is 0.86, suggesting that universities’ data governance policies cover multiple entities, including data resources, secondary units, and faculty/students. However, there is relatively weak attention given to internal secondary units and faculty/students. Within the university data governance system, these entities are crucial components. Proper attention to secondary units ensures that data governance policies are accurately and effectively implemented in various departments. As producers, users, and managers of data, teachers and students are positioned as key participants in data governance within the policy texts. From the perspective of institutional design completeness, whether the policy clearly defines the roles and behavioral norms of these actors directly impacts the comprehensiveness of the policy framework in the actor dimension. The extent to which these institutional arrangements are reflected in the policy texts forms an important dimension for measuring the completeness of data governance policies and also affects the systematization and standardization of the policy framework when guiding the collaborative participation of diverse actors.



Regarding policy basis, the average indicator value is 0.87, indicating that most universities’ data governance policies are based on clear foundations, mainly grounded in national policies and the universities’ actual circumstances. This reflects the universities’ ability to follow higher-level policy requirements while considering their own practical situations, demonstrating a certain level of rationality and scientific approach. However, some universities lack strong alignment with national policies and institutional circumstances, failing to fully leverage the supporting role of policy foundations in policy formulation.



Regarding policy instruments, the average indicator value is 0.84, indicating some imbalance in the use of policy instruments. Some universities may overly rely on certain tools such as technological support, infrastructure, and strategic measures, while neglecting other tools, such as talent training and outsourcing. Talent training can directly promote data governance goals by addressing gaps in the professional knowledge and skills of data management personnel through training in data governance-related technologies and concepts. Additionally, outsourcing certain services to professional external providers can reduce universities’ investments in human, material, and financial resources, lowering operational costs and enabling a focus on core business and capabilities.



Regarding policy safeguards, the average indicator value is 0.89, indicating that the support measures are generally comprehensive, covering aspects such as organizational structure, departmental collaboration, supervision and evaluation, and reward–punishment mechanisms. This suggests that universities have established a certain system for policy safeguards, providing corresponding support for data governance efforts. However, some universities still have structural gaps in the planning of safeguard measures. This is mainly reflected in incomplete arrangements for personnel allocation and insufficiently developed incentive and constraint mechanisms. Specifically, the ambiguity or absence of provisions for data governance staffing in policy texts indicates a lack of institutional planning for implementing actors and professional coordination mechanisms. The absence or weakness of reward and punishment mechanisms further suggests shortcomings in the design of motivation and behavioral regulation. The incompleteness of these institutional elements, to some extent, limits the systematicness and practicability of the data governance policy framework.



Regarding policy evaluation, the average indicator value is 0.89, suggesting that universities’ data governance policies generally meet the requirements of clear accountability and detailed content. However, there is a need for improvement in terms of goals and policy foundations.





6. Conclusions and Recommendations


This study employs the PMC index model to construct an evaluation index system for data governance policies in higher education institutions. A quantitative evaluation was conducted on data governance policies released by 56 “Double First-Class” universities in China since 2015. The following conclusions were drawn: The overall data governance policies in “Double First-Class” universities are at a good level, with an average PMC index of 7.6. Among them, 25% of the policies are rated as excellent, 66.1% as good, and 8.9% as moderate, and none are classified as poor. This indicates that universities have made progress in building institutional frameworks for data governance policies. The policy system shows notable rationality in both tool allocation and institutional arrangements, providing a structured guide for the standardized implementation of data governance. However, there are significant differences in policy levels across universities. Excellent policies perform well in multiple evaluation dimensions, while good policies need improvement in some areas. Moderate policies exhibit problems such as insufficient reference to policy foundations and imbalanced policy tool structures, indicating room for optimization.



In terms of evaluation indicators, data governance policies in China’s “Double First-Class” universities perform well in X1 (policy nature), X3 (policy content), X6 (policy foundation), and X8 (policy assurance), suggesting that these aspects are comprehensively and consistently considered by the universities, with relatively scientific and effective content design. In contrast, the scores for X2 (policy objectives), X4 (policy subjects), X5 (policy objects), and X7 (policy instruments) are relatively low. The following areas can be considered for advancing data governance in Chinese universities:




	
Balancing Attention Allocation








Data governance policies in “Double First-Class” universities have an imbalanced allocation of attention to policy objectives. Existing policies overly focus on a specific domain, neglecting the multidimensional needs of data governance, which leads to a narrow policy focus. For example, policies tend to prioritize certain areas (such as educational data, scientific data, or information systems data), emphasizing data sharing while neglecting data security. To ensure the guiding nature of policy objectives, universities should balance their attention allocation when formulating data governance policies. This will help improve the institutional design of the policy framework and provide a more comprehensive data governance system to support the standardized operation of core university activities, such as teaching, research, and administration. First, conduct demand surveys with stakeholders to formulate diversified governance objectives based on governance needs; second, classify and prioritize governance objectives according to the university’s strategic focus and actual needs; third, strengthen inter-departmental communication and collaboration to form governance consensus, and dynamically adjust and optimize governance objectives; fourth, integrate data governance objectives into the overall goals of “Double First-Class” university development to drive the high-quality development of universities with efficient data governance.



	2.

	
Constructing a Multilateral Co-governance Framework







There is a significant gap in the recognition of policy subjects in data governance policies at “Double First-Class” universities. The policy subjects are mainly limited to university offices and information departments, i.e., the departments responsible for policy formulation, release, and interpretation, neglecting the important roles played by faculty, students, subordinate units, and departmental data administrators in the data governance process. Strengthening the awareness of multilateral co-governance should become the optimization strategy for policy subjects in universities’ data governance. The policy formulation process should involve multiple stakeholders in decision-making. First, establish a multilateral co-governance concept. Shift from a managerial mindset to a participatory governance mindset, breaking down decision-making barriers, encouraging stakeholders to participate in discussions with an open attitude, integrating different perspectives, listening to various voices, and balancing multiple interests to develop more scientifically grounded and feasible policies. Second, create a multi-stakeholder participation mechanism. Establish a data governance policy formulation committee consisting of university leaders, faculty representatives, student representatives, administrative personnel, data administrators, and technical experts. Clearly define the tasks and responsibilities of participants at each stage, identify governance pain points and practical needs, and set up mechanisms for sorting and providing feedback on opinions. Finally, improve feedback and optimization mechanisms. Establish dynamic feedback channels, maintain continuous communication with stakeholders during the policy formulation process, collect timely feedback on policy drafts, and optimize policies based on this feedback. A policy evaluation group should be formed to comprehensively assess policy drafts, incorporating reasonable suggestions and making necessary adjustments to the policy content.



	3.

	
Optimizing the Combination of policy instruments







There is significant room for optimization in the policy instruments of data governance in “Double First-Class” universities. A more balanced policy tool structure, with complementary functions, can better leverage synergies. On the one hand, increasing the proportion of supply-side policy instruments is essential. In addition to providing necessary information support, technical assistance, and infrastructure investments, it is crucial to enhance the cultivation of big data governance talents. As a key element of data governance, universities can provide professional human resources for data governance through talent training programs, such as offering data governance-related courses and organizing specialized training, thereby ensuring a steady supply of skilled professionals to meet the demand for specialized personnel. On the other hand, more attention should be given to demand-side policy instruments, such as encouraging service outsourcing, technical outsourcing, industry–university–research collaboration, and international exchanges, to stimulate data demand. Additionally, environmental policy instruments should be effectively utilized to provide multi-dimensional support, guidance, and facilitation to ensure the successful implementation of data governance in universities.
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Figure 1. Evaluation process of the PMC index model for higher education data governance policies. 
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Figure 2. Social network map of high-frequency vocabulary in higher education data governance policies. 
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Figure 3. PMC index diagram of data governance policies for different universities. 
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Figure 4. PMC surface diagram of excellent-level policies (Sun Yat-sen University). 
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Figure 5. PMC surface plot of the high-level policy (Wuhan University). 
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Figure 6. PMC surface plot of moderate policies (University of International Business and Economics). 
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Figure 7. Radar diagram of policy averages. 
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Table 1. Data governance policy documents of China’s Double First-Class universities (partial list).
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	Number
	University Name
	Title of Policy Document
	Date of Issue





	1
	Chongqing University
	Chongqing University Data Sharing Management Measures
	2015



	2
	Northwest A&F University
	Northwest A&F University Data Security Management Measures
	2015



	3
	Northeast Normal University
	Northeast Normal University Information System Data Management Measures (Trial)
	2015



	4
	University of International Business and Economics
	Data Management Regulations of the University of International Business and Economics
	2015



	5
	Wuhan University
	Wuhan University Data Management Regulations (Trial Implementation)
	2016



	6
	Henan University
	Henan University Information Data Management Regulations
	2016



	7
	China University of Mining & Technology, Beijing
	China University of Mining and Technology (Beijing) Information System Data Management Regulations
	2017



	8
	Minzu University of China
	Central University for Nationalities Administrative Data Management Regulations
	2018



	9
	China University of Petroleum (East China)
	China University of Petroleum (East China) Information System Data Management Measures (Trial)
	2018



	10
	South China Agricultural University
	South China Agricultural University Data Management Regulations
	2018



	11
	Beijing Normal University
	Beijing Normal University Data Management Regulations
	2019



	…
	
	
	



	54
	Ocean University of China
	China Ocean University Data Management Regulations
	2024



	55
	Northeast Forestry University
	Northeast Forestry University Information System Data Management Regulations
	2024



	56
	Tianjin University of Traditional Chinese Medicine
	Tianjin University of Traditional Chinese Medicine Educational Data Management Measures (Trial)
	2024










 





Table 2. Top 50 keywords in higher education data governance policy texts and their frequency statistics.
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	Word
	Frequency
	Word
	Frequency
	Word
	Frequency
	Word
	Frequency





	data
	8369
	platforms
	506
	storage
	284
	promptly
	214



	management
	2423
	norm
	486
	contents
	281
	office
	211



	sharing
	1541
	centre
	460
	safeguard
	275
	country
	210



	department
	1479
	service
	449
	maintenance
	268
	university
	190



	school
	1388
	regulation
	425
	application
	267
	range
	189



	organisation
	1337
	principle
	414
	formulate
	266
	integrity
	188



	use
	1129
	construction
	405
	unified
	254
	review
	186



	resources
	1104
	standard
	384
	public
	250
	processing
	185



	security
	1102
	produce
	339
	technology
	236
	protection
	183



	informationization
	775
	education
	323
	mechanism
	233
	leadership
	180



	systems
	658
	establish
	320
	exchange
	228
	assets
	179



	business
	624
	quality
	317
	application
	227
	
	



	collection
	584
	regulations
	305
	responsibilities
	222
	
	










 





Table 3. Evaluation indicator system and explanation for PMC assessment of higher education institution data governance policies.
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Primary Variable

	
Secondary Variable

	
Evaluation Criteria

	
Variable Source and Basis






	
X1 Policy Nature

	
X1: 1 Description

	
Whether the policy describes the objectives, basis, and scope of application: 1 for Yes, 0 for No

	
Based on the literature by ESTRADA [21]




	
X1: 2 Planning

	
Whether the policy involves data governance strategic planning; assign a value of 1 if Yes, and 0 if No




	
X1: 3 Regulatory

	
Whether the policy involves supervision and penalties in the data governance process; assign a value of 1 if Yes, and 0 if No




	
X1: 4 Support

	
Whether the policy provides the necessary resources and conditions for supporting data governance; assign a value of 1 if Yes, and 0 if No




	
X2 Policy Objectives

	
X2: 1 Enhance data management

	
Whether the policy objectives involve strengthening data management: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X2: 2 Ensure data security

	
Whether the policy objectives involve strengthening data management: 1 for Yes, 0 for No




	
X2: 3 Improve data quality

	
Whether the policy objectives involve improving data quality: 1 for Yes, 0 for No




	
X2: 4 Promote data sharing

	
Whether the policy objectives involve promoting data sharing: 1 for Yes, 0 for No




	
X2: 5 Enhance service quality

	
Whether the policy objectives involve enhancing service quality: 1 for Yes, 0 for No




	
X3 Policy Content (Data Management Scope)

	
X3: 1 Data Types

	
Whether the policy content involves defining and classifying data: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X3: 2 Data Collection

	
Whether the policy content involves data collection: 1 for Yes, 0 for No




	
X3: 3 Data Storage

	
Whether the policy content involves data storage: 1 for Yes, 0 for No




	
X3: 4 Data Sharing

	
Whether the policy content involves data sharing: 1 for Yes, 0 for No




	
X3: 5 Data Security

	
Whether the policy content involves data security: 1 for Yes, 0 for No




	
X3: 6 Data Quality

	
Whether the policy content involves data quality: 1 for Yes, 0 for No




	
X3: 7 Data Operation and Maintenance

	
Whether the policy content involves data operation and maintenance: 1 for Yes, 0 for No




	
X4 Policy Entities

	
X4: 1 School Office

	
Whether the President’s Office, Party and Government Office, and General Office are involved in the formulation of data governance policies: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X4: 2 Information Department

	
Whether the Information Department is involved in the formulation of data governance policies: 1 for Yes, 0 for No




	
X5 Policy Object

	
X5: 1 Data Resources

	
Whether the policy target involves data resources: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X5: 2 Management Processes

	
Whether the policy target involves management processes: 1 for Yes, 0 for No




	
X5: 3 Data Platforms

	
Whether the policy target involves data platforms: 1 for Yes, 0 for No




	
X5: 4 Subordinate Units

	
Whether the policy target involves subordinate units (including data management, production, usage departments, etc.): 1 for Yes, 0 for No




	
X5: 5 Faculty, Students, and Staff

	
Whether the policy target involves faculty, students, and staff: 1 for Yes, 0 for No




	
X6 Policy Basis

	
X6: 1 National Laws, Regulations, and Policies

	
Whether the policy formulation is based on national laws, regulations, and policies: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X6: 2 Alignment with Institutional Context

	
Whether the policy formulation takes the specific context of the institution into account: 1 for Yes, 0 for No




	
X7 Policy Instruments

	
X7: 1 Information Support

	
Whether the policy involves information support: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X7: 2 Infrastructure

	
Whether the policy involves infrastructure development: 1 for Yes, 0 for No




	
X7: 3 Public Services

	
Whether the policy involves the provision of public services: 1 for Yes, 0 for No




	
X7: 4 Technical Support

	
Whether the policy involves relevant technical support: 1 for Yes, 0 for No




	
X7: 5 Service Outsourcing

	
Whether the policy involves service outsourcing: 1 for Yes, 0 for No




	
X7: 6 Talent Development

	
Whether the policy involves training personnel participating in data governance: 1 for Yes, 0 for No




	
X7: 7 Regulatory Control

	
Whether the policy involves regulatory control of data governance: 1 for Yes, 0 for No




	
X7: 8 Standards and Norms

	
Whether the policy involves establishing a standards and norms system for data management: 1 for Yes, 0 for No




	
X7: 9 Strategic Measures

	
Whether the policy proposes strategic measures, such as data governance strategies, data sharing strategies, or data security strategies: 1 for Yes, 0 for No




	
X8 Policy Safeguards

	
X8: 1 Organizational Structure

	
Whether the policy explicitly defines the organizational structure for data governance: 1 for Yes, 0 for No

	
Based on the findings of this study




	
X8: 2 Departmental Collaboration

	
Whether the policy involves departmental collaboration: 1 for Yes, 0 for No




	
X8: 3 Staffing

	
Whether the policy addresses the allocation of dedicated personnel for data governance: 1 for Yes, 0 for No




	
X8: 4 Supervision and Evaluation

	
Whether the policy includes supervision of data governance and integrates it into annual performance assessments: 1 for Yes, 0 for No




	
X8: 5 Reward and Punishment Mechanism

	
Whether the policy specifies clear reward and punishment standards and measures: 1 for Yes, 0 for No




	
X9 Policy Evaluation

	
X9: 1 Clear Objectives

	
Whether the policy’s objectives are clear, explicit, and easy to understand and implement: 1 for Yes, 0 for No

	
Based on the literature of ESTRADA [21] and Zhao [22]




	
X9: 2 Sufficient Basis

	
Whether the policy is based on sufficient grounds, including laws, regulations, and the institution’s actual circumstances: 1 for Yes, 0 for No




	
X9: 3 Clear Rights and Responsibilities

	
Whether the policy clearly defines the rights and responsibilities of departments and individuals in data governance: 1 for Yes, 0 for No




	
X9: 4 Comprehensive Content

	
Whether the content of the policy document is detailed and comprehensive: 1 for Yes, 0 for No











 





Table 4. Policy Evaluation Levels.






Table 4. Policy Evaluation Levels.





	PMC Index
	8–9
	7–7.99
	5–6.99
	0–4.99





	Evaluation Level
	Excellent
	Good
	moderate
	Poor










 





Table 5. PMC index of data governance policies for China’s “Double First-Class” universities.






Table 5. PMC index of data governance policies for China’s “Double First-Class” universities.





	Serial Number
	X1
	X2
	X3
	X4
	X5
	X6
	X7
	X8
	X9
	PMC Index
	Level





	1
	1.00
	1.00
	0.86
	0.50
	0.80
	0.50
	0.78
	0.80
	0.50
	6.73
	Moderate



	2
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.89
	1.00
	1.00
	8.19
	Excellent



	3
	1.00
	1.00
	1.00
	0.50
	0.80
	0.50
	0.78
	0.80
	0.75
	7.13
	Good



	4
	0.75
	0.80
	0.71
	0.50
	0.60
	0.50
	0.67
	0.60
	0.50
	5.63
	Moderate



	5
	1.00
	0.80
	1.00
	0.50
	0.80
	0.50
	0.89
	1.00
	0.75
	7.24
	Good



	6
	1.00
	0.80
	1.00
	0.50
	1.00
	0.50
	0.89
	1.00
	0.75
	7.44
	Good



	7
	1.00
	0.80
	1.00
	0.50
	1.00
	0.50
	0.78
	1.00
	0.75
	7.33
	Good



	8
	0.75
	0.80
	1.00
	0.50
	1.00
	1.00
	1.00
	0.80
	1.00
	7.85
	Good



	9
	1.00
	0.80
	1.00
	0.50
	0.80
	0.50
	0.89
	1.00
	0.75
	7.24
	Good



	10
	1.00
	1.00
	1.00
	0.50
	1.00
	1.00
	0.89
	1.00
	1.00
	8.39
	Excellent



	11
	1.00
	1.00
	1.00
	0.50
	0.80
	0.50
	0.78
	0.80
	0.75
	7.13
	Good



	12
	1.00
	0.60
	1.00
	0.50
	1.00
	1.00
	0.78
	1.00
	1.00
	7.88
	Good



	13
	0.75
	0.80
	1.00
	0.50
	1.00
	0.50
	1.00
	0.80
	0.75
	7.10
	Good



	14
	1.00
	0.80
	1.00
	0.50
	1.00
	0.50
	0.78
	1.00
	0.75
	7.33
	Good



	15
	0.75
	1.00
	0.86
	0.50
	0.80
	0.50
	0.56
	0.60
	0.50
	6.06
	Moderate



	16
	0.75
	0.80
	1.00
	0.50
	0.80
	1.00
	0.89
	0.80
	1.00
	7.54
	Good



	17
	1.00
	0.60
	1.00
	0.50
	0.80
	1.00
	0.78
	1.00
	1.00
	7.68
	Good



	18
	1.00
	1.00
	1.00
	0.50
	1.00
	0.50
	0.89
	1.00
	0.75
	7.64
	Good



	19
	1.00
	0.60
	1.00
	0.50
	1.00
	1.00
	0.89
	0.80
	1.00
	7.79
	Good



	20
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.89
	1.00
	1.00
	8.19
	Excellent



	21
	1.00
	0.60
	0.86
	0.50
	0.80
	1.00
	0.78
	1.00
	0.75
	7.28
	Good



	22
	0.75
	1.00
	1.00
	0.50
	0.80
	1.00
	0.89
	0.80
	1.00
	7.74
	Good



	23
	1.00
	1.00
	0.86
	0.50
	0.80
	1.00
	0.89
	1.00
	0.75
	7.80
	Good



	24
	1.00
	0.80
	0.86
	0.50
	1.00
	1.00
	0.78
	1.00
	1.00
	7.93
	Good



	25
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.78
	1.00
	1.00
	8.08
	Excellent



	26
	0.75
	1.00
	0.86
	0.50
	1.00
	0.50
	0.78
	0.80
	0.50
	6.68
	Moderate



	27
	1.00
	0.80
	1.00
	0.50
	1.00
	0.50
	0.78
	1.00
	0.75
	7.33
	Good



	28
	0.75
	0.60
	1.00
	0.50
	0.80
	1.00
	0.78
	0.60
	1.00
	7.03
	Good



	29
	1.00
	0.80
	0.86
	0.50
	0.80
	1.00
	0.89
	1.00
	0.75
	7.60
	Good



	30
	1.00
	0.80
	1.00
	0.50
	0.80
	0.50
	0.67
	1.00
	0.75
	7.02
	Good



	31
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.89
	1.00
	1.00
	8.19
	Excellent



	32
	1.00
	0.80
	1.00
	0.50
	1.00
	1.00
	0.89
	1.00
	1.00
	8.19
	Excellent



	33
	1.00
	0.80
	1.00
	0.50
	1.00
	1.00
	1.00
	1.00
	1.00
	8.30
	Excellent



	34
	0.75
	1.00
	1.00
	0.50
	1.00
	1.00
	0.89
	0.60
	1.00
	7.74
	Good



	35
	1.00
	0.60
	1.00
	0.50
	1.00
	1.00
	1.00
	0.80
	1.00
	7.90
	Good



	36
	0.75
	1.00
	0.86
	0.50
	0.60
	1.00
	0.67
	0.60
	0.75
	6.72
	Moderate



	37
	1.00
	0.60
	1.00
	0.50
	1.00
	1.00
	0.89
	1.00
	1.00
	7.99
	Good



	38
	1.00
	0.80
	1.00
	0.50
	0.80
	1.00
	1.00
	1.00
	1.00
	8.10
	Excellent



	39
	0.75
	0.80
	1.00
	0.50
	0.80
	1.00
	0.78
	0.80
	1.00
	7.43
	Good



	40
	1.00
	0.80
	0.86
	0.50
	0.80
	1.00
	0.78
	1.00
	1.00
	7.73
	Good



	41
	0.75
	0.80
	1.00
	0.50
	0.80
	1.00
	0.78
	0.60
	1.00
	7.23
	Good



	42
	1.00
	1.00
	1.00
	0.50
	1.00
	1.00
	0.78
	1.00
	1.00
	8.28
	Excellent



	43
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.89
	1.00
	1.00
	8.19
	Excellent



	44
	1.00
	1.00
	0.86
	0.50
	0.80
	1.00
	0.89
	1.00
	1.00
	8.05
	Excellent



	45
	1.00
	0.80
	1.00
	0.50
	0.80
	1.00
	1.00
	0.80
	1.00
	7.90
	Good



	46
	1.00
	0.60
	0.86
	0.50
	0.80
	1.00
	0.78
	0.80
	1.00
	7.33
	Good



	47
	1.00
	0.80
	0.86
	0.50
	0.80
	1.00
	1.00
	1.00
	1.00
	7.96
	Good



	48
	1.00
	0.80
	0.86
	0.50
	1.00
	1.00
	1.00
	1.00
	1.00
	8.16
	Excellent



	49
	1.00
	1.00
	0.86
	0.50
	0.80
	1.00
	0.78
	0.80
	1.00
	7.73
	Good



	50
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.67
	0.80
	1.00
	7.77
	Good



	51
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	0.78
	0.80
	1.00
	7.88
	Good



	52
	1.00
	1.00
	0.86
	0.50
	0.80
	1.00
	1.00
	1.00
	1.00
	8.16
	Excellent



	53
	1.00
	1.00
	0.71
	0.50
	0.80
	1.00
	0.67
	0.80
	0.75
	7.23
	Good



	54
	1.00
	1.00
	0.71
	0.50
	0.80
	1.00
	0.89
	1.00
	0.75
	7.65
	Good



	55
	1.00
	1.00
	0.86
	0.50
	0.80
	1.00
	0.89
	0.80
	1.00
	7.85
	Good



	56
	1.00
	1.00
	1.00
	0.50
	0.80
	1.00
	1.00
	1.00
	1.00
	8.30
	Excellent



	Mean
	0.95
	0.86
	0.94
	0.50
	0.86
	0.87
	0.84
	0.89
	0.89
	7.60
	Good
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