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ABSTRACT As a new type of production factor, data assets increasingly affect corporate financing
capacity and capital acquisition efficiency. Based on information asymmetry theory and the resource-
based view, this paper constructs a theoretical model of the impact of data asset valuation on financing
efficiency. A mixed research method combining questionnaire surveys and in-depth interviews is adopted
to investigate credit-approval personnel of financial institutions and financial directors of digital economy
enterprises. The results show that the quality of data asset valuation significantly improves financing
efficiency by reducing information asymmetry. The standardization level of valuation plays a mediating
role, while the recognition of valuation results by financial institutions exerts a moderating effect. Further
analysis indicates that the cost approach is suitable for basic data assets, the income approach is suitable
for operational data assets, and the market approach is applicable to transactional data assets under
specific market conditions. The combined use of these methods can quantify data-asset value more
comprehensively, providing theoretical guidance and practical reference for optimizing corporate financing
decisions in the digital economy.

INDEX TERMS data assets, asset valuation, financing efficiency, information asymmetry, valuation
standardization

I. INTRODUCTION

IN the era of digital economy, data derived from manu-
facturing cycles and performance metrics has become a

core enterprise asset, yet its intangible and dynamic nature
prevents financial institutions from accurately assessing true
corporate value, resulting in persistent financing bottle-
necks. Traditional financial statements cannot fully reflect
the economic value of data assets, and the information
asymmetry between enterprises and financial institutions
exacerbates financing difficulties. Establishing a scientific
data asset valuation system can not only help enterprises
clearly demonstrate their asset strength but also provide re-
liable risk assessment basis for financial institutions [1]. The
application of emerging technologies such as blockchain
and artificial intelligence provides technical support for data
asset valuation, making the results more transparent and
credible. Exploring the internal mechanism between data
asset valuation and financing efficiency is of great theoret-
ical and practical significance for resolving the financing
predicament of digital economy enterprises and promoting
the market-oriented allocation of data factors.

II. THEORETICAL FRAMEWORK OF DATA ASSET
VALUATION

A. CONNOTATION DEFINITION AND VALUE
ATTRIBUTES OF DATA ASSETS
Data assets encompass economically beneficial resources
controlled by enterprises, integrating customer transactions
and business operations with specialized manufacturing
parameters and performance datasets. Such assets have
significant intangible characteristics and are difficult to
accurately measure through traditional accounting subjects.
Meanwhile, they exhibit strong dynamics, and their value
fluctuates with the passage of time, technological updates,
and changes in market demand. The reusability of data
assets distinguishes them from traditional physical assets;
the same dataset can be repeatedly used in different business
scenarios without generating losses, thus the potential to
create value shows nonlinear growth. In addition, the value
realization of data assets depends on enterprises’ data pro-
cessing capabilities and application scenarios; raw data can
be transformed into actual productivity only after cleaning,
annotation, and modeling. Financial institutions often ignore
the potential value of data assets when evaluating corporate
assets, leading to the predicament of low financing valuation
for digital economy enterprises. Establishing a scientific data
asset valuation system can quantify the true value of such
intangible assets, enabling enterprises to present a complete
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asset structure during financing.

B. THREE MAJOR METHOD SYSTEMS FOR DATA
ASSET VALUATION
Data asset valuation has formed three core method systems:
cost approach, income approach, and market approach, each
applicable to different types of data asset scenarios. The cost
approach determines asset value by calculating the historical
costs incurred in data collection, storage, processing, and
maintenance. However, this method has significant limita-
tions when applied to customer data and strategic datasets
where acquisition costs are minimal, but market value is
substantial. For instance, customer behavioral data collected
through routine business operations may incur negligible
direct costs yet possess considerable strategic value due to
network effects and predictive capabilities. Therefore, the
cost approach should be restricted to infrastructure-level
data assets where replacement cost meaningfully reflects
value, such as proprietary sensor networks in manufacturing
or specialized testing databases requiring substantial capital
investment. For customer relationship data and transaction
records, the cost approach should serve only as a valuation
floor, with the income or market approach providing more
accurate value estimates [2]. The market approach conducts
comparative pricing based on the transaction prices of
similar data assets in the open market, mainly applied to
the valuation of transactional data assets [3]. However, the
current absence of mature, liquid data exchange markets in
most jurisdictions severely limits the practical applicability
of this method. Unlike financial assets or real estate where
active markets provide continuous price discovery, data asset
transactions typically occur through bilateral negotiations
with limited price transparency. Consequently, while the
market approach represents the theoretical ideal for transac-
tional data assets-directly reflecting what informed buyers
would pay-it currently functions more as an aspirational
framework than an operationally viable method for most
enterprises. In practice, valuation institutions must rely on
limited comparable transactions, often requiring substantial
adjustments for differences in data quality, scope, and us-
age rights, which reintroduces significant subjectivity. Until
data exchanges achieve sufficient transaction volume and
standardization, the market approach should be applied cau-
tiously with explicit disclosure of comparability limitations,
while the income approach often provides a more feasible
alternative for valuing transactional data assets based on
projected licensing revenues (see Table 1).

III. MECHANISM OF DATA ASSET VALUATION ON
FINANCING EFFICIENCY
A. THEORETICAL BASIS AND INFLUENCING FACTORS
OF FINANCING EFFICIENCY
Financing efficiency measures an enterprise’s ability to
obtain the required funds at the lowest cost and fastest
speed, and this concept is based on the capital market effi-
ciency theory and information asymmetry theory. Corporate

financing efficiency is constrained by both internal factors
and external environments. Internal factors include enter-
prise asset quality, financial transparency, profitability, and
collateral value, which directly affect the credit decisions of
financial institutions. External factors cover the development
level of financial markets, regulatory policy environment,
industry competition situation, and macroeconomic cycle,
which jointly shape the financing environment of enterprises
[3,4]. Information asymmetry is the core obstacle restricting
financing efficiency: enterprises have complete information
about their own operating conditions, while financial insti-
tutions can only understand the true situation of enterprises
through limited channels such as financial statements and
audit reports, thus resulting in adverse selection and moral
hazard problems. The asset structure of digital economy en-
terprises is dominated by intangible assets such as data and
technology, and traditional financial indicators cannot fully
reflect their value creation capacity, leading to a significant
deviation between the financing evaluation system and the
actual situation of enterprises.

B. TRANSMISSION PATH OF DATA ASSET VALUATION
ALLEVIATING INFORMATION ASYMMETRY
Data asset valuation reduces the degree of information
asymmetry between enterprises and financial institutions
through an information disclosure mechanism, thereby im-
proving financing efficiency. The valuation process requires
enterprises to systematically sort out the type, scale, applica-
tion scenarios, and income contribution of data assets. This
process itself promotes enterprises to establish a data asset
management system, transforming the originally implicit
data value into quantifiable asset indicators. After obtain-
ing the valuation report, financial institutions can more
accurately judge the true asset scale and profit potential
of enterprises, thus reducing information collection costs
and risk premiums. The valuation results convert the future
income capacity of data assets into currently identifiable
value data, enabling financial institutions to comprehen-
sively consider the value of enterprises’ intangible assets
in credit approval instead of relying solely on fixed as-
set mortgages [5]. This transmission mechanism operates
through a three-level process: valuation activities promote
systematic information production, valuation reports facil-
itate structured information transmission, and quantified
valuation results provide objective foundations for credit
judgment. The rigor and methodological soundness of this
process directly determine the credibility of outcomes and
their acceptance by financial institutions. The application
of blockchain technology can ensure the authenticity and
immutability of valuation data by creating verifiable audit
trails of data lineage, ownership transfers, and historical
valuations, thereby reducing manipulation risks. However,
while artificial intelligence algorithms can improve the
prediction accuracy of valuation models through pattern
recognition in comparable transactions and automated sensi-
tivity testing, they cannot eliminate the inherently subjective
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TABLE 1. Comparison of Data Asset Valuation Methods

Valuation Method Core Principle Calculation Basis Applicable Asset Types Main Advantages Limitations

Cost Approach Accumulation of historical
costs

Collection, storage, and pro-
cessing costs

Basic data assets Strong operability, easy ac-
cess to cost data

Ignores future bene-
fits, difficult to re-
flect market value,
significantly under-
values strategic data
with minimal acqui-
sition costs

Income Approach Discounting of future bene-
fits

Expected income streams
and discount rate

Operational data assets Reflects profitability, con-
forms to investment logic

High uncertainty
in forecasting,
subjective parameter
selection, requires
AI-assisted
sensitivity analysis

Market Approach Comparison of market trans-
actions

Transaction prices of similar
assets

Transactional data assets Reflects real market value Currently impracti-
cal in most mar-
kets due to insuffi-
cient transaction vol-
ume and price trans-
parency, relies on ac-
tive markets, lack of
comparable cases

nature of certain Income Approach parameters. Discount
rate selection, growth rate projections, and terminal value
assumptions remain judgment-based decisions requiring hu-
man expertise and market context. AI’s contribution lies in
providing data-driven ranges and probabilistic distributions
for these parameters rather than definitive values, enabling
valuation institutions to demonstrate the statistical basis
for their selections and conduct robust sensitivity analyses.
The effectiveness of the transmission path depends on the
combination of technological verification (ensuring data in-
tegrity) and professional judgment (determining appropriate
parameters); high-quality valuation work integrating both
elements can significantly shorten the financing cycle and
reduce financing costs, as show in Figure 1.

C. DUAL MECHANISMS OF VALUATION
STANDARDIZATION AND FINANCIAL INSTITUTION
RECOGNITION
The standardization level of valuation and the recognition
of financial institutions constitute the dual mechanisms
affecting financing efficiency, and their interaction jointly
determines the actual utility of data asset valuation re-
sults[6]. Valuation standardization is reflected in the for-
mation of unified norms in valuation method selection,
parameter setting, and report format. The improvement of
standardization level makes the valuation results of different
enterprises comparable, and financial institutions can estab-
lish risk pricing models based on the value of data assets.
The lack of unified standards leads to huge differences in
valuation results, making it difficult for financial institutions
to incorporate them into the conventional credit approval
process, thus the financing promotion effect of valuation
work is greatly reduced. The recognition of financial in-
stitutions depends on the qualification and credibility of
valuation institutions, the scientificity of valuation methods,
and the verification mechanism of valuation results. Highly
recognized valuation results can directly affect the credit

line and interest rate pricing [7]. In practice, there are cases
where the standardization level of valuation is high but the
recognition of financial institutions is insufficient, which is
due to financial institutions’ limited understanding of the
risk characteristics of data assets and the lack of correspond-
ing risk management tools. The table below analyzes the
operational characteristics and synergistic effects of the two
mechanisms, revealing that improving financing efficiency
requires simultaneously advancing standardization construc-
tion and institutional cognitive training (see Table 2).

IV. SURVEY ANALYSIS ON THE IMPACT OF DATA
ASSET VALUATION ON FINANCING EFFICIENCY
A. SURVEY DESIGN AND DATA COLLECTION
METHODS
The research adopts a mixed research method, collecting
data through a combination of questionnaire surveys and in-
depth interviews to ensure the reliability and validity of the
research conclusions. The questionnaire survey is conducted
among two groups of subjects: 328 credit approval personnel
from commercial banks, policy banks, and financial tech-
nology companies, and 256 financial directors from digital
economy fields such as Internet platforms, data service
providers, and artificial intelligence enterprises. The survey
period spans from June to October 2024. This study was ap-
proved by the Ethics Committee of Shanxi Open University,
and was performed in accordance with the principles of the
Declaration of Helsinki. All eligible participants signed an
informed consent form. The questionnaire design constructs
measurement scales based on existing literature; financing
efficiency is measured through three dimensions: financing
cycle, financing cost, and credit line. Valuation quality is
evaluated through objective technical criteria independent
of financing outcomes: methodological rigor (adherence to
established valuation frameworks and parameter justifica-
tion), data integrity (completeness, accuracy, and verifia-
bility of underlying datasets), and procedural transparency
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FIGURE 1. Transmission Path of Data Asset Valuation Alleviating Information
Asymmetry

TABLE 2. Analysis of Dual Mechanisms of Valuation Standardization and Financial Institution Recognition

Mechanism Dimension Core Connotation Action Path Impact Effect Restrictive Factors

Valuation Standardiza-
tion

Unification of methods, parame-
ters, and processes

Improve result comparability →
support risk pricing models

Shorten approval cycle, reduce
communication costs

Insufficient industry consen-
sus, lack of technical stan-
dards

Institutional Recognition Financial institutions’ trust in re-
sults

Enhance result usability → directly
affect credit decisions

Increase credit line, optimize in-
terest rate pricing

Limited risk cognition, lack
of management tools

Synergistic Effect Standardization supports the im-
provement of recognition

Standardization provides technical
basis for recognition

Substantive application of valua-
tion results in financing

Need for institutional con-
struction and capacity build-
ing

(documentation of assumptions, calculations, and sensitivity
analyses). This measurement approach ensures that valua-
tion quality assessment precedes and remains separate from
financing performance evaluation, thereby avoiding circular
reasoning. Institutional recognition is treated as a separate
moderating variable rather than a component of quality,
measured through financial institutions’ stated willingness to
incorporate valuation results into credit decisions. In-depth
interviews select risk management department heads from
15 financial institutions and senior executives from 12 digi-
tal economy enterprises for semi-structured interviews, with
each interview lasting 60 to 90 minutes, focusing on the pain
points and needs in data asset valuation practices [8]. Data

collection combines online questionnaire platforms with of-
fline interview recordings; the online questionnaire recovery
rate reaches 76.3%, and 584 valid samples are obtained
after excluding invalid questionnaires. The survey sample
exhibits potential selection bias, as enterprises that have
successfully completed data asset valuation and obtained
financing are more likely to participate than those whose
valuation efforts failed or who never attempted valuation.
To address this limitation, we actively recruited enterprises
through industry associations and government SME support
programs, specifically targeting firms that had attempted
but not completed valuation processes (18% of enterprise
sample) and those considering but not yet pursuing valuation
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(12% of enterprise sample). We also weighted the regression
analysis to account for potential overrepresentation of suc-
cessful cases, applying inverse probability weighting based
on enterprise size and industry distribution in the broader
digital economy population. These methodological adjust-
ments help mitigate, though cannot completely eliminate,
the positive bias in reported financing improvements (see
Table 3).

B. ANALYSIS OF RECOGNITION OF VALUATION
RESULTS FROM THE PERSPECTIVE OF FINANCIAL
INSTITUTIONS
The recognition of data asset valuation results by financial
institutions is affected by multiple factors such as the reli-
ability of valuation methods, the qualification of valuation
institutions, and the completeness of valuation reports. Sur-
vey data shows that only 42.7% of credit approval personnel
stated that they would take data asset valuation results as an
important basis for credit decisions, a proportion far lower
than the recognition of traditional asset valuation results
(78.3%). In-depth interviews reveal three core reasons for
the low recognition: the lack of unified industry standards
for valuation methods leads to poor comparability of results;
the subjective selection of valuation parameters causes large
fluctuations in results; and the uneven professional capabil-
ities of valuation institutions affect the credibility of results.
There are significant differences in recognition among dif-
ferent types of financial institutions: the recognition rate of
financial technology companies for valuation results reaches
68.5%, while that of state-owned commercial banks is only
31.4%, which stems from the fact that financial technology
companies have accumulated more experience in data asset
valuation during their digital transformation [9]. The level
of recognition directly affects the practical application of
valuation results in financing decisions; high recognition
enables valuation results to be converted into an increase
in credit line or optimization of interest rates, while low
recognition leads to valuation work being a mere formality
[10].

C. RELATIONSHIP BETWEEN VALUATION QUALITY
AND FINANCING PERFORMANCE FROM THE
PERSPECTIVE OF ENTERPRISES
There is a significant positive correlation between the quality
level of enterprises’ data asset valuation and their financing
performance. Survey data indicates that enterprises imple-
menting high-quality valuation show obvious advantages
in three dimensions: financing cycle, financing cost, and
credit line. Specifically, the average financing cycle of
enterprises with high-level valuation quality is 45 days,
38.2% shorter than that of enterprises without valuation;
the financing cost is reduced by 1.2 percentage points, and
the increase in credit line reaches 27.6%. The measurement
standards of valuation quality include the adaptability of
valuation methods, the reliability of data sources, and the
standardization level of valuation reports [11]; these three

elements jointly determine the actual effect of valuation
work. In-depth interviews find that enterprises using the
income approach to evaluate operational data assets obtain
significantly better financing conditions than those solely
using the cost approach, because the income approach can
demonstrate the profitability and growth potential of data
assets to financial institutions [12]. The impact of valua-
tion quality on financing performance varies by industry:
Internet platform enterprises benefit significantly due to
their high proportion of data assets, while the improvement
effect on traditional manufacturing enterprises is relatively
limited. The table below quantitatively shows the financing
performance indicators corresponding to different valuation
quality levels, revealing the actual value brought by the
improvement of valuation quality (see Table 4).

V. STRATEGIC SUGGESTIONS FOR IMPROVING DATA
ASSET VALUATION QUALITY
A. CONSTRUCT A CLASSIFIED AND GRADED DATA
ASSET VALUATION STANDARD
Establishing a classified and graded data asset valuation
standard system is the basic project for improving valu-
ation quality and promoting financing applications. Data
assets should be managed by classification according to
their source characteristics, application scenarios, and value
realization methods. Basic data assets include original data
accumulated internally by enterprises such as customer
information and transaction records; operational data assets
cover data products used for business decision-making after
cleaning and processing; transactional data assets refer to
data commodities that can be circulated and traded in the
market [13]. Different types of data assets should adopt
differentiated valuation methods and parameter systems:
basic data assets focus on the cost approach because their
value is mainly reflected in historical investment; operational
data assets are suitable for the income approach because
they can continuously generate cash flows; transactional
data assets prioritize the market approach to reflect actual
transaction prices [14]. The hierarchical management system
should set quality grade standards for data assets, including
quantitative indicators in dimensions such as data com-
pleteness, accuracy, timeliness, and compliance, enabling
valuation institutions to objectively grade data assets. Time-
liness thresholds must be differentiated by data type due to
varying decay rates: transactional data from real-time mar-
ket activities may become obsolete within days, requiring
monthly refresh cycles for Grade A classification; customer
demographic data remains stable over quarters, permitting a
three-month threshold; while fundamental fiber performance
characteristics from standardized testing maintain relevance
for years, allowing annual updates for top-tier grading.
A universal temporal standard fails to account for these
inherent differences in data volatility and would inappro-
priately penalize stable datasets or inadequately scrutinize
rapidly depreciating information. Regulatory authorities and
industry associations need to jointly formulate unified valua-
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TABLE 3. Distribution of Basic Characteristics of Survey Samples

Sample Category Subtype Number of Sam-
ples

Proportion (%) Main Characteristics

Financial Institutions (328 people) State-owned commercial banks 89 27.1 Large credit scale, sound risk control system
Joint-stock banks 126 38.4 Strong innovation awareness, high digitalization

level
Policy banks 54 16.5 Executive institutions of supportive policies
Financial technology companies 59 18.0 Technology-driven, innovative valuation meth-

ods
Digital Economy Enterprises (256
people)

Internet platforms 98 38.3 Large-scale data assets, rich application scenar-
ios

Data service providers 76 29.7 Active data transactions, urgent valuation needs
Artificial intelligence enterprises 82 32.0 Technology-intensive, strong financing demand

TABLE 4. Analysis of the Relationship between Valuation Quality and Corporate Financing Performance

Valuation Quality Level Number of
Enterprises

Average Financing Cycle
(days)

Average Financing Cost
(%)

Increase in Credit Line
(%)

Recognition Rate by
Financial Institutions
(%)

High-quality Valuation 68 45 5.8 27.6 71.2
Medium-quality Valuation 112 58 6.4 16.3 52.8
Low-quality Valuation 76 69 7.1 8.7 28.4
No Valuation – 73 7.0 Benchmark 0
Improvement Effect – -38.2% -1.2 percentage points +27.6% –

tion norms that incorporate asset-specific timeliness criteria,
clarify the parameter value ranges, discount rate selection
basis, and report disclosure requirements for various data
assets, thus forming an operable standard system. The figure
below proposes the framework design of the classified and
graded valuation standard (see Figure 2).

B. PROMOTE THE APPLICATION OF VALUATION
RESULTS IN THE FINANCING FIELD
The transformation of valuation results into financing prac-
tices requires the establishment of a multi-party collabora-
tive application promotion mechanism. Financial institutions
should incorporate data asset valuation results into the credit
approval process, develop special data asset pledge financing
products, and provide credit line increments or interest
rate preferential policies for high-quality valuation results.
Regulatory authorities can share the innovation risks of
financial institutions by setting up a data asset financing risk
compensation fund, encourage them to expand the scale of
data asset mortgage loans, and establish a data asset disposal
market to address financial institutions’ concerns about the
liquidity of collateral [15]. Valuation institutions need to
strengthen information sharing with financial institutions
and establish a real-time update mechanism for valuation
results, enabling financial institutions to dynamically track
changes in data asset value, thus improving the accuracy
of risk management. The application of technical means
can significantly enhance the credibility of valuation results:
blockchain technology can be used to record the ownership
information and value change trajectory of data assets,
and artificial intelligence algorithms can realize intelligent
calibration of valuation parameters and risk early warning.
Enterprises should take the initiative to disclose data asset
management information, establish a data asset account

system, regularly update valuation reports, and provide de-
tailed value support materials to financiers. The table below
designs the supporting mechanisms and implementation
paths for the application of valuation results.

VI. CONCLUSION
The valuation of data assets derived from manufacturing
processes and performance metrics constitutes a vital break-
through for resolving the financing difficulties of digital
economy enterprises. Through theoretical analysis and sur-
vey verification, this paper clarifies the improvement effect
of valuation quality on financing efficiency and its internal
mechanism. The study reveals that scientific valuation of
manufacturing parameters and fiber performance data ef-
fectively reduces the information asymmetry between en-
terprises and financial institutions, making standardized and
transparent valuation results the key to gaining institutional
recognition. In the future, efforts should be continued in
three aspects: establishing a unified and standardized data
asset valuation standard system, clarifying the valuation
methods and parameter settings for different types of data
assets; promoting the substantive application of valuation
results in financing links such as credit approval and risk
pricing, and developing innovative financing products such
as data asset mortgage and pledge; strengthening the cog-
nitive training of financial institutions on data assets, and
improving their valuation capabilities and risk management
levels.
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FIGURE 2. Data Asset Classification and Hierarchical Valuation Framework
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