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Abstract. With the rapid development of the digital economy, data has become 

a key production factor. In the process of data assetization, data asset listing and 

pledge financing are effective ways to unlock the value of data resources. This 

paper analyzes the processes of asset listing and pledge financing, cost collection 

methods, and the application of cost and income valuation approaches. Based on 

enterprise cases, the paper recommends applying income-based valuation, using 

the pre-tax profit or sales revenue of the supporting software or platform for 

pledge financing. These methods provide practical references for enterprises to 

evaluate data asset value and facilitate asset listing and financing. 
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1 Introduction 

The digital economy has elevated data to a core production factor. In August 2023, the 

Ministry of Finance issued the Interim Provisions on Accounting Treatment of Enter-

prise Data Resources, clarifying data recognition and accounting standards. Realizing 

data value generally involves three stages: resource utilization, assetization, and capi-

talization [1]. 

The “data asset listing + pledge financing” model helps enterprises address owner-

ship, compliance, and valuation issues, reflecting the economic value of data resources. 

However, challenges persist, particularly in certifying and valuing data assets due to 

market fluctuations and the lack of unified valuation standards. This paper focuses on 

valuation approaches suitable for data asset listing and pledge financing, especially for 

small and medium-sized technology enterprises [2]. 

2 Overview of Data Asset Value Evaluation 

2.1 Identification and Confirmation of Data Assets 

Data assets include both raw data and processed data products, such as datasets, APIs, 

and SaaS applications. Key attributes include replicability, non-exclusivity, depend-

ency on specific platforms, value volatility, and processability. 
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For data assets to be recognized on the balance sheet, they must: (1) Be acquired or 
generated through business operations. (2) Be owned or controlled by the enterprise. 
(3) Generate future economic benefits. (4) Have a measurable cost or value. Recognized 
data assets are recorded under “intangible assets,” “development expenses,” or “inven-
tory,” with separate sub-accounts for disclosure [3]. 

2.2 Valuation of Data Assets 

Current data asset valuation methods fall into four categories: (1)Traditional Methods: 
Cost, income, and market approaches. (2) Non-Traditional Methods: Real options,
AHP, CLV, Monte Carlo simulations, machine learning, and game theory. (3) Mone-
tary Models: Developed by institutions such as Deloitte and Alibaba Research Institute, 
including EBITDA, free cash flow, and sales-based models. (4)Non-Monetary Meth-
ods: Multi-attribute evaluations using expert scoring, AHP, fuzzy evaluation, and AI-
driven models [4]. 

While diverse methods exist, a unified, standardized approach is lacking, particularly 
regarding practical application scenarios. 

3 Data Asset Entry and Value Evaluation 

By the third quarter of 2024, 54 listed companies disclosed data resources on their bal-
ance sheets, totaling 1.507 billion yuan, with most recognized under intangible assets 
and development expenses using the cost method. Non-listed companies, especially 
state-owned platforms and private enterprises, are also increasingly recognizing data 
assets to expand financing channels [5]. 

The recognition process involves data resource management, ownership certifica-
tion, quality assessment, compliance reviews, cost collection, valuation, and disclosure, 
with key roles played by law firms, data exchanges, and auditors. 

As shown in Figure 1, data assets must meet four conditions: clear ownership, legal 
compliance, measurable value, and expected economic benefits. Compliance reviews 
cover ownership, data source legality, storage security, governance, and disclosure ob-
ligations. 

 

Fig. 1. The main process of entering data assets into the table 



 

 

 

 

            95Valuation of Data Assets for Asset Listing and Pledge Financing 

Data asset value depends on factors such as application scenarios, data quality, and 
scale, which are often difficult to quantify. Data quality is assessed across six dimen-
sions: standardization, completeness, accuracy, consistency, timeliness, and accessibil-
ity. A set of 17 evaluation indicators, supported by automated inspection rules, pro-
duces comprehensive quality scores and generates a formal data asset quality evaluation 
report. 

Evaluation indicators such as data accuracy or completeness X=A/B (1) 

A is the number of correctly expressed elements in the dataset (including accuracy, 
record repetition rate, dirty data occurrence rate, element/record/data item filling rate, 
element assignment consistency, value range standardization, timeliness, etc.), and B is 
the total number of elements in the dataset. 

Data asset valuation can be assessed from four dimensions: (1) Intrinsic Value — 
The potential value within the data itself, often recognized as intangible assets for in-
ternal process optimization and production control. (2) Market Value — Based on mar-
ket transactions, reflecting the price data assets can command in the trading market. (3) 
Economic Value — Determined by the income approach, capturing the direct or indi-
rect economic benefits generated by data operations. (4) Cost Value — Based on the 
financial expenses required for data acquisition, processing, maintenance, and manage-
ment. Reliable valuation of data assets remains challenging due to difficulties in esti-
mating economic benefits, complex cost accounting, uncertainty around asset lifespan 
and impairment, and the absence of unified valuation standards [6]. 

According to relevant regulations, data products sold in the market should be recog-
nized as inventory, with revenue and cost accounted for upon transaction. Data re-
sources supporting business operations are recognized as intangible assets, assigned a 
useful life, and amortized or impaired accordingly. Data development expenses must 
be divided into two phases: only expenses from the development stage that meet capi-
talization requirements are included in the asset value. The calculation formula for cost 
method evaluation as follows. 

P = reset cost×(1- depreciation rate) (2) 

Reset cost=direct cost+indirect cost+related taxes and fees (3) 

 Direct cost = ∑ (monthly labor cost + non labor cost item expenses)n
i=1  (4)

The cost collection period n refers to the number of months over which data asset 
costs are accumulated. Data asset costs can be collected through direct or project-based 
methods. Direct cost collection includes labor costs (e.g., product development, data 
processing) and non-labor costs (e.g., outsourcing, data storage, travel). Indirect costs 
cover shared expenses like utilities, rent, and network fees for R&D and operations [7]. 

The project-based method allows for more detailed cost tracking. It involves setting 
up a data asset project, establishing a WBS (Work Breakdown Structure), and recording 
project costs at each stage, including labor, travel, data collection, and hardware. Public 
expenses are allocated monthly based on each project's share. 
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The cost valuation method is straightforward and suitable for depreciation and amor-
tization accounting. However, the cost method tends to underestimate the true eco-
nomic value of data assets. Nonetheless, it remains the preferred method for initial val-
uation, especially for large, listed companies, due to its alignment with audit standards. 

For example, China Mobile's 2024 semi-annual report disclosed 70 million yuan in 
data resource accounts, including 29 million yuan in intangible assets and 41 million 
yuan in development expenses. Purchased external data resources totaled 30 million 
yuan, with 1 million yuan amortized using the straight-line method, all valued using the 
cost approach. Income-based valuation formula: 

P = ∑ Ft
1

(1+i)t
n
t=1  (5)

P represents the valuation of data assets, Ft is the income in the t-th period, N is the 
remaining economic lifespan, T is the t-th year, and I is the discount rate. 

The income approach is applicable to data assets with expected future returns, typi-
cally those that can be circulated and traded. This method requires estimating future 
income and selecting an appropriate discount rate. In practice, it is often used as a ref-
erence alongside other valuation methods to determine the final asset value. Income 
can be assessed from both direct revenue generated by data products and revenue shar-
ing from data application products. The market approach valuation formula is as fol-
lows: 

P = ∑ (n
i=1 𝑄i x 𝑋i1 x 𝑋i2 x 𝑋i3 x 𝑋i4 x 𝑋i5) (6)

P represents the data asset value, n is the number of data resources included, Qi is 
the reference asset value, and Xi1 to Xi5 are adjustment coefficients for quality, supply 
and demand, daily factors, capacity, and other variables. 

The market approach is applicable when comparable public reference data and trans-
action information are available. Industries such as internet and finance, with active 
data transactions, are more suited to this method. Despite the existence of numerous 
data exchanges and private data transactions, finding truly comparable data products 
remains challenging. Independent third parties or data exchanges are best positioned to 
apply the market approach for traded data assets. 

A supply chain technology company in Shandong listed its data assets, derived from 
industry chain and supply chain collaboration data generated on its platform. The data 
covers sales orders, procurement orders, inventory, pricing, payment status, and up-
stream-downstream supply chain information, totaling 11 tables, 420 data fields, 18,068 
records, and over 770,000 data elements from December 2022 to May 2024. 

From January to mid-June 2024, the platform generated 58.06 million yuan in digital 
service revenue. The cumulative development cost of the data assets was 5.481 million 
yuan, leading to a cost-based valuation of 5.6458 million yuan for asset inclusion. A 
third-party assessment using a revenue-sharing prediction model, based on the plat-
form's revenue, yielded a higher valuation of 13.8718 million yuan using the income 
approach, which was ultimately adopted as the final valuation. 
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4 Asset Value Evaluation of Data Asset Pledge Financing 

Capitalizing data assets mainly involves financing and securitization, including pledge 
financing, intellectual property pledges, data asset credit, and unsecured financing. Key 
challenges include the lack of standardized valuation methods, banks' difficulty in as-
sessing fair value, and limited channels for asset disposal. 

By September 2024, over 80 data asset financing projects had been implemented 
nationwide, totaling nearly 1 billion yuan. Most cases ranged between 5 and 10 million 
yuan, with some large enterprises securing tens of millions. The total financing scale 
for 2024 reached 1.39 billion yuan, over half of which came from local government 
platform companies. 

Banks are increasingly exploring data asset pledge financing. For instance, Henan 
Data Group secured 8 million yuan, while Nancai All Media and Hunan Shengding 
Technology each obtained 5 million yuan. These loans typically require third-party val-
uation reports to support credit decisions. Data asset pledge financing provides an al-
ternative for technology enterprises and SMEs that often lack traditional collateral, 
helping them unlock the value of their data resources. The process includes asset reg-
istration, valuation, loan application, bank review, contract signing, pledge registration 
(typically on local platforms due to the absence of a unified national system), loan is-
suance, and post-loan asset management [8]. 

The income approach, based on cumulative sales revenue or pre-tax profits multi-
plied by a price-to-earnings ratio, is the preferred valuation method, supplemented by 
the market approach. 

Pre tax profit valuation method P = Rt x PE (7)

The pre-tax profit valuation method estimates data asset value based on the pre-tax 
profit (Rt) of the supporting software or data service in the corresponding year, applying 
a P/E ratio of 5–10 or the industry benchmark based on the asset's operating cycle. 

The sales-based valuation method considers the cash flow generated by data assets, 
recognizing that many assets may not be profitable in the early stages but can still pro-
duce stable revenue. Typically, the asset is valued at 1 to 2 times its annual sales reve-
nue. Enterprises may also bundle multiple data products as a single data asset, using the 
estimated cumulative sales revenue and applicable pledge rate to support pledge financ-
ing. 

Sales valuation method = ∑ Revenue from data product transactions xn
1

                                                           Pledge rate (8)

Due to the limited availability of listed or tradable data products in the market, data 
assets often rely on supporting software platforms or operational systems. For technol-
ogy-based enterprises with low trading revenue from data assets, valuation is typically 
based on the sales revenue or pre-tax profit of the underlying software or platform. 

In pledge financing, the market approach estimates data asset value by referencing 
comparable assets in the market, calculating a theoretical fair value that simulates mar-
ket transactions. 
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Shanghai Left Bank Xinhui Electronic Technology Co., Ltd., a leading specialized 
and innovative enterprise in China’s smart agriculture sector, has registered its agricul-
tural big data assets on the Shanghai Data Exchange. These assets include soil testing 
data, water quality monitoring, and soil condition data for designated areas. The data 
assets are valued at 40.062 million yuan and will be used for pledge financing. The 
valuation adopts the comparable product method, primarily based on revenue from soft-
ware and data service contracts related to these data products. 

5 Conclusion 

This paper examines data asset valuation methods, focusing on the cost, market, and 
income approaches. It finds that while the cost method is simple and audit-friendly, it 
fails to capture true economic value. The market approach is limited by insufficient 
transaction data, and the income approach, though reflective of economic value, is af-
fected by subjective parameter selection. 

This paper proposes practical valuation strategies for technology enterprises, such 
as using software or platform-related profits or sales for income-based valuation, and 
highlights the feasibility of combining multiple data products for pledge financing. 
However, challenges remain, including immature data markets, the absence of unified 
valuation standards, and difficulties in applying methods consistently. The paper calls 
for innovative, scenario-based, and standardized valuation systems that combine the 
strengths of existing approaches to improve the credibility and practicality of data asset 
valuation. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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