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Abstract
In the digital economy era, data elements have become critical factors of pro-
duction and fundamental national strategic resources. The full realization of
data value constitutes the core factor through which data elements empower
high-quality economic development. This paper first investigates the problems
in the data element valorization process, then analyzes the value orientation of
foundational data element institutions, and finally systematically elaborates on
the framework and content of these institutions.
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Abstract
In the era of digital economy, data elements have become key factors of produc-
tion and national basic strategic resources. The full release of the value of data
is the core factor for data elements to empower high-quality economic develop-
ment. This paper firstly explores the problems in the process of valorization of
data elements, secondly analyzes the value orientation of the data element foun-
dation system, and finally systematically discusses the framework and content
of the data element foundation system on this basis.
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In April 2020, the Central Committee of the Communist Party of China and
the State Council issued the“Opinions on Constructing a More Perfect Market-
oriented Allocation System and Mechanism for Factors of Production,”which
officially listed data alongside land, capital, technology, and labor as factors of
production, marking the formal establishment of data as a new production factor.
In the agricultural era, land and labor were the key factors of production; in the
industrial era, capital and technology rose to become important factors; and in
the digital economy era, data has ascended to become the core factor of society.
Data is driving the digitalization and intelligent transformation of production,
operation, and services in traditional sectors, injecting new momentum into dig-
ital economic development. As the “oil”fueling the rapid growth of the digital
economy, data contains enormous social and economic value, attracting increas-
ing attention from governments and enterprises worldwide. Consequently, how
to fully unleash the value of data elements has become a critical proposition.
However, China’s current data element valorization still faces challenges in
data rights confirmation, data value assessment, data trading, data pricing, and
data profit distribution, urgently necessitating a comprehensive data element
foundation system to promote the development of data element markets.

1.1 Data Element Value Chain
Production factors are resources, but not all resources are production factors.
Only when data is combined with a series of labor activities—including collection,
storage, processing, analysis, and application—to create value, realize value, and
achieve value multiplication can data fully play its role and be called a factor of
production. The data element value chain demonstrates the complete process
of data element valorization, presenting a comprehensive“four modernizations”
process [1] (as shown in [Figure 1: see original paper]): data resource-ization →
data asset-ization → data commodification → data capitalization.

[Figure 1: see original paper] Data Element Value Chain

Data resource-ization involves the acquisition of raw data and its subsequent
processing and organization, serving as the prerequisite for value release. Data
asset-ization refers to the process where data resources with potential value
integrate across domains and combine with product production processes to
participate in value creation, thereby realizing the assetization of data resources.
Data commodification means that data assets with use value and value form data
commodities through circulation and exchange in the market, fully tapping into
the exchange value of data to realize data value. Data capitalization, building
upon data asset trading and circulation, further leverages the financial attributes
of data to achieve value appreciation.

1.2 Problems in Data Element Valorization
The “four modernizations”process of data as a new factor of production in
the digital economy era faces numerous unresolved issues. (1) Problems in
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data resource-ization. China is extremely rich in data resources, accounting for
23% of global data volume in 2021. As information technology becomes more
widely applied in the future, China’s data resource advantages will become
even more prominent. However, in both internet services and industrial sectors,
data resource-ization still faces many difficulties, such as uneven data quality
[4], mismatches between different datasets, and lack of mutual recognition [5]
caused by technical limitations, poor IT infrastructure, and closed equipment
interfaces [3].

(2) Problems in data asset-ization. Data asset-ization manifests when data el-
ements, through flow and allocation, combine with other factors in actual
production operations to guide business efficiency improvements and pro-
duction structure transformation. In this process, data elements closely
integrate with various other production factors to generate economic value
through coordinated application [6]. Data asset-ization marks the trans-
formation from virtual resource management to value-based asset manage-
ment, yet the current data asset management system still needs to further
clarify the determination and protection of data property rights [7].

(3) Problems in data commodification. The biggest difference between data
commodities and data assets lies in whether they are exchanged in the
market. The exchange segment must fully exploit and infinitely amplify
the exchange value of data to capture more surplus value. Data product
pricing forms the basis of data product exchange, yet data product pricing
is constrained by numerous factors such as data quantity, data quality, and
transaction timing, making it difficult to draw on existing product pricing
models and necessitating the formulation of specialized market-oriented
pricing mechanisms [8].

(4) Problems in data capitalization. Data capitalization refers to the process
where data assets enter capital market circulation. The essence of data
capitalization is to activate data elements through market transactions and
financial innovation, continuously transforming the form and value of data
elements to achieve value appreciation [9]. Data capitalization currently
faces multiple challenges, such as unresolved legal compliance issues in
data circulation and trading [10] and unreasonable profit distribution of
data elements [11].

2 Value Orientation of Data Element Foundation System
Achieving data element valorization is the core objective of digital economic de-
velopment. However, China’s current data element valorization process faces
urgent problems including data rights confirmation, data value assessment, data
trading, data pricing, and data profit distribution, which hinder the full release
of data element value and necessitate a comprehensive institutional system to
ensure smooth progress in all aspects of data element valorization. Value orien-
tation constitutes the direction and goal of the entire data element foundation
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system, providing a unified standard for its establishment. Therefore, before
designing the data element foundation system, it is essential to clarify the value
orientation that the system should embody, as only on this basis can the fun-
damental direction for institutional design be determined.

This paper employs grounded theory and uses literature coding analysis to ex-
plore the value orientation of the data element foundation system. The specific
process is as follows: � Literature collection: Using “data element system”as
the keyword, we retrieved literature related to data element system design from
CNKI and obtained 20 papers after manual screening. � Literature coding: We
used Nvivo12 to conduct hierarchical coding of the collected literature. First,
we performed initial coding to extract phrases related to institutional value ori-
entation that appeared in the literature. Second, we conducted axial coding
to categorize and aggregate the initial coding results. Finally, we further clus-
tered the axial coding results to obtain three major thematic codes of value
orientation: fairness, efficiency, and rights protection.

2.1 Fairness

The fairness value orientation of the data element foundation system mainly
includes two aspects. First is fair profit distribution. This “fairness”is a dif-
ferential fairness rather than egalitarianism, referring to equal opportunities for
relevant property rights subjects to obtain remuneration for data property rights.
Specifically, data subjects can fully exercise the property rights functions within
their defined data property rights boundaries. If a data subject crosses property
boundaries without permission or legal authorization, it constitutes an infringe-
ment requiring corresponding liability. This differential fairness can both pro-
tect the achievements created by data subjects and stimulate their enthusiasm
for continued wealth creation, promoting the circulation and utilization of data
elements to activate data trading markets [12].

Second is fairness in data transactions. While data property rights holders enjoy
freedom over their data information, they must be constrained by the principle
of data transaction fairness. Current practices frequently witness data monop-
olies, placing transaction parties in unequal positions during data transactions.
Specifically, platform enterprises with absolute market competitive advantages
hold large amounts of data resources yet refuse to open data to other entities,
raising the barrier to market entry for other operators and seriously disrupting
the market competition environment. Therefore, an efficient and standardized
data sharing and opening system must be formulated to promote data openness
and circulation, prevent various data monopoly risks, and ensure equal data
sharing opportunities for all types of transaction entities [13].

2.2 Efficiency

The efficiency value orientation of the data element foundation system mainly
includes two aspects. First is the efficiency of the property rights system. In-

chinarxiv.org/items/chinaxiv-202210.00140 Machine Translation

https://chinarxiv.org/items/chinaxiv-202210.00140


coherence between different systems and the data property rights system leads
to blurred boundaries of data property rights, causing incompatibility between
property rights functions of different data subjects and creating significant ob-
stacles to the normal operation of data trading markets [14]. Therefore, the
data property rights system must emphasize coupling and coordination with re-
lated systems to avoid blurred property rights boundaries and improve overall
efficiency of the data property rights system.

Second is the efficiency of data transactions. The current data trading mar-
ket has not yet formed unified and standardized trading rules, with prominent
issues in data pricing and security leading to increased transaction costs and dif-
ficulties in conducting efficient, convenient, and secure data trading activities
[15]. Therefore, data element trading and circulation require the formulation of
unified trading principles to enhance data transaction efficiency.

2.3 Rights Protection

The rights protection value orientation of the data element foundation system
mainly includes two aspects. First is the full protection of rights and interests
of data circulation participants. Since data information carries the interests of
different subjects, if the rights and obligations boundaries of data providers
and data recipients are vague during data transactions, conflicts of interest
between different subjects may arise, making it difficult for data transaction
and circulation models to gain trust from relevant parties [16].

Second is the full protection of rights and interests of data circulation-related
parties. After data rights are confirmed and data enters the market for trad-
ing and circulation, it involves multiple interests including personal informa-
tion protection, business secret protection, and public safety. Without relevant
regulatory constraints, data leaks will have strong negative impacts on data
circulation-related parties once they occur [17].

3 Framework and Content of Data Element Foundation Sys-
tem
After fully considering the problems existing in the data element valorization
process and based on the value orientation of the data element foundation sys-
tem, we can construct a data element foundation system framework from six
aspects: data open sharing system, data property rights system, data pricing
system, data element circulation and trading system, data element profit dis-
tribution system, and data element security governance system (as shown in
[Figure 2: see original paper]).

[Figure 2: see original paper] Framework of Data Element Foundation System
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3.1 Data Open Sharing System

Data open sharing is the prerequisite for high-quality data aggregation and the
foundation of data resource-ization. Currently, data open sharing faces practical
problems such as independent business systems, inconsistent data standards and
calibers, and difficulties in data integration. To address these issues, we propose
the following recommendations.

(1) Formulate data interoperability standards and industry norms. Existing
API technical architectures and specifications of different data open plat-
forms show significant differences, while some dominant platforms close
their APIs to maintain market position, creating serious obstacles to data
open sharing. Therefore, it is necessary to construct data interoperability
standards, promote industry organizations to establish technical standards
for industry data open sharing, formulate formatted contracts and data ac-
cess licensing terms for industry data open sharing, and establish relevant
norms for data access and usage [18].

(2) Establish unified standards and norms for data open sharing. Clarify
technical and management standards for open data, while establishing
and improving government open data sharing mechanisms, strengthen-
ing inter-departmental coordination, pursuing goal-oriented and demand-
based sharing, standardizing the construction process, ensuring the quality
of shared data, and guaranteeing data sharing security. On the other hand,
clarify data sharing agreements during the data sharing process, specify-
ing what data to share, reasons and methods for sharing, access rights,
risk control, and liability assumption to provide comprehensive protection
for shareable data [19].

(3) Establish a comprehensive open data inventory. Create a government
open data inventory containing both positive and negative lists. The proce-
dures for establishing these lists should be open, scientific, and democratic.
The positive list should specify all disclosure elements including content
standards, disclosure methods, and time limits for open data, eliminating
gray areas in data openness. Annually record and analyze user data appli-
cations to comprehensively expand the positive list, providing users with
data across more fields and broader scopes. Establish a negative list spec-
ifying what data is not open, clarifying forbidden zones for data openness.
After establishment, these lists should be appropriately adjusted and sup-
plemented within certain timeframes according to changes in economic and
social development. Government data openness departments can conduct
self-inspections based on the comprehensive open data inventory, thereby
improving the efficiency of data openness [19].

3.2 Data Property Rights System

China’s current data property rights system construction faces problems such
as unclear data property rights definition, non-unified data standards, and in-
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complete protection systems. To address these issues, we propose the following
recommendations.

(1) Clarify that data property rights constitute a new type of civil rights. Data
property rights are a collection of exclusive rights attached to data, repre-
senting a system that adjusts interest relationships between people regard-
ing data usage [20]. Currently, there is a lack of clear legal norms regarding
data property rights. Compared with property rights, data property rights
involve multiple rights subjects and diverse rights contents, making it ab-
solutely inappropriate to simply apply traditional property rights norms
to data rights confirmation. Compared with creditor’s rights, data rights
cannot be fully protected under existing legal systems. Compared with
intellectual property rights, intellectual labor achievements are not neces-
sary and sufficient conditions for data, providing insufficient explanatory
power. Therefore, data property rights should be clarified as a new type
of civil rights.

(2) Implement a classified and graded data rights confirmation structure.
From the perspective of distinguishing property rights subjects, data
can be divided into personal data, enterprise data, and public data.
Ownership and control rights over these data at different production
stages should be divided, and the rights and obligations among data
producers, collectors, and processors/controllers should be defined to form
a rights confirmation structure oriented toward different data production
stages and different subjects [21].

(3) Establish a unified and coordinated data property rights protection system.
The current data property rights protection system is overly fragmented
and has not yet formed a unified and coordinated whole. When advanc-
ing the construction of the data property rights protection system, the
principle of coupling coordination should be followed to strengthen coor-
dination between related systems. Specifically, the protection of personal
data property rights should proceed from the dual perspectives of pro-
tecting personal privacy rights and promoting data collection, usage, and
circulation, both ensuring that personal privacy is not infringed upon and
guaranteeing the normal operation of reasonable data transactions.

3.3 Data Pricing System

Data product pricing forms the basis of data element circulation and trading.
Establishing a sound data element pricing mechanism is of great significance for
enhancing data resource value, improving resource allocation efficiency, and per-
fecting factor market distribution theory. Currently, data pricing faces problems
such as the lack of a standardized data value assessment system, a single-level
data trading market structure, and distorted data element prices. To address
these issues, we propose the following recommendations.

(1) Construct a standardized data element value assessment system. Based
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on the applicable objects of the indicator system, design the data ele-
ment value assessment system from two aspects: universality and do-
main/industry specificity.

(2) Cultivate a multi-level data trading market. Establish primary issuance
markets and secondary trading markets, where the primary market is re-
sponsible for data asset valuation and transaction supervision, and the
secondary market is responsible for data element price discovery and pric-
ing. Simultaneously, establish third-party data trading platforms, encour-
age specialized data aggregation enterprises to enter the data market, and
support these enterprises in conducting cooperation through innovative
transaction methods.

(3) Establish a data element price supervision and regulation mechanism.
Based on the “market-determined price”mechanism, prioritize explor-
ing scenario-based normalized monitoring and assessment mechanisms for
data element prices in fields with rich application scenarios. Establish
corresponding supervision and management systems to avoid severe dis-
tortion of data element prices targeting discriminatory pricing and unfair
competition behaviors. Additionally, establish a big data analysis-based
price anomaly and risk early warning mechanism and a data trading in-
formation disclosure system [22].

3.4 Data Element Circulation and Trading System

The value of data lies in its utilization, and data element circulation
and trading represent important methods for activating data value
and promoting digital economic development (Ma Feicheng, Lu Huizhi,
Wu Yishu. Development and Operation of Data Element Markets
[J/OL]. Journal of Information Resources Management: 1-10[2022-09-12].
http://kns.cnki.net/kcms/detail/42.1812.G2.20220816.1332.002.html). Cur-
rently, China’s data element circulation and trading face problems such
as difficult data element circulation, unclear trading rules, and poorly de-
veloped market ecology. To address these issues, we propose the following
recommendations.

(1) Ensure efficient circulation of data elements. Establish data circulation
access principles, data element circulation management systems, data ele-
ment circulation identification and recognition systems, and data element
cross-border circulation rules to ensure legal data sources, adequate pri-
vacy protection, and standardized circulation and trading [24]. Specifi-
cally, establish data element circulation access standards to regulate data
circulation inside and outside trading venues, strengthen classified and
graded identification and labeling management during data element cir-
culation to achieve unified identification management of data resources,
and actively build compliant data cross-border circulation platforms to
conduct cross-border data transmission services in specific fields.
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(2) Establish a qualification approval system for data trading entities. Con-
ducting qualification certification for data trading entities from aspects
such as business reputation, professional facilities, and technical levels can
not only reduce the probability of violations and breaches during trans-
actions but also ensure the security and efficiency of data trading [25].
Therefore, it is necessary to establish professional and unified qualification
approval institutions for data trading entities and strengthen supervision
over data trading entities.

(3) Cultivate data service providers and third-party professional service in-
stitutions. Data service providers constitute an important component of
the data element circulation market. Under relevant data trading entity
institutional norms, encourage data service providers to conduct data de-
velopment, data publishing, data underwriting, and data asset businesses.
Simultaneously, to build a sound data element circulation and trading
service ecosystem, attention must also be paid to cultivating third-party
professional service institutions to ensure smooth operation of the entire
data trading process through market service guarantees.

3.5 Data Element Profit Distribution System

Based on the “market-evaluates-contribution, contribution-determines-
remuneration”factor distribution mechanism proposed in the “Decision of
the Central Committee of the Communist Party of China on Upholding and
Improving the Socialist System with Chinese Characteristics and Promoting the
Modernization of the National Governance System and Governance Capacity”
from the Fourth Plenary Session of the 19th CPC Central Committee, and
combined with the basic institutional arrangement for coordinating primary,
secondary, and tertiary distributions proposed at the tenth meeting of the
Central Financial and Economic Affairs Commission, this paper references
Yang Mingxin’s (2022) research to propose a“three-stage”data element profit
distribution system [6].

The first stage is the primary distribution of data element profits. The primary
distribution should emphasize the principle of “equal opportunity,”ensuring
equal opportunities for different market entities to access production factors, use
data, dispose of data, and obtain corresponding profits. During the cultivation,
maturity, and transformation periods of the data element market, continuously
advance data element market construction by formulating cost accounting for
data element resource-ization, improving asset pricing and labor distribution in-
centive mechanisms, and innovating development models for data capitalization
operation systems.

The second stage is the secondary distribution of data element profits. The sec-
ondary distribution of data elements should be government-led, designing a sec-
ondary distribution system suitable for data element markets through taxation,
social security, and transfer payments from both government budget revenue
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and expenditure perspectives to balance unfair distribution between supply and
demand [26].

The third stage is the tertiary distribution of data element profits. The tertiary
distribution of data elements aims to achieve common prosperity, specifically
proceeding from two aspects: first, establishing foundational systems for data
public welfare, encouraging enterprises to provide data public welfare services,
and promoting the equalization of data public services; second, implementing
targeted digital poverty alleviation by conducting skills training for “digitally
disadvantaged groups”to improve their digital literacy, activate data potential,
and unleash data value, thereby narrowing the digital divide between groups.

3.6 Data Element Security Governance System

A sound data element security governance system is the prerequisite for conduct-
ing data security governance. In recent years, data leakage incidents have been
increasing daily, posing serious threats to data security. Ensuring data security
requires multi-party collaboration among government, enterprises, and society
to implement respective responsibilities and jointly safeguard the bottom line
of data security—relying on a single party alone cannot effectively guarantee
data security. Accordingly, this paper proposes a collaborative data security
governance model based on government supervision, enterprise self-discipline,
and social supervision.

Regarding government supervision, first, improve the data security review sys-
tem by conducting operational audit compliance checks, log auditing, routine
security inspections, and risk assessments throughout the data lifecycle. Simulta-
neously, propose corresponding improvement plans for security issues identified
during reviews, urge relevant departments to implement solutions, and conduct
continuous follow-up inspections. Second, establish a data classification and
grading protection system by classifying data according to its value, sensitivity,
and impact degree to protect critical data. Third, establish a data security risk
management system by setting up specialized working groups to regularly con-
duct risk assessment, reporting, information sharing, and monitoring and early
warning work [27].

Regarding enterprise self-discipline, first, establish an enterprise data security
responsibility system by clarifying data owners as the responsible parties for
data security. Second, establish a data security incident response mechanism by
immediately adopting appropriate solutions when data security incidents occur
to minimize losses [28]. Third, conduct data security certification. Third-party
data security certification can enhance data security capabilities to reduce data
security risks while simultaneously increasing trust from users and stakeholders
in the enterprise.

Regarding social supervision, first, conduct publicity work on data security and
personal information protection systems to raise social awareness of data se-
curity and personal information protection. Second, establish data security
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supervision and complaint channels so that any individual or organization can
smoothly report violations of the Data Security Law to relevant departments
and receive timely responses, while information about complainants and whistle-
blowers should be kept confidential.

China’s data element market is currently developing rapidly, yet supporting
measures such as data element market trading mechanisms remain imperfect,
facing difficulties in rights confirmation, pricing, trust-building, market entry,
and supervision [29]. There is an urgent need to accelerate the construction of
data element foundation system norms to remove institutional and mechanism
obstacles in data element supply, circulation, and usage. This paper begins with
the value orientation of the data element foundation system and systematically
discusses its main content, providing direction for further improvement of the
data element foundation system.
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