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Abstract. In the context of the global digital economy, data assets have become
a core strategic resource for multinational corporations. However, traditional fi-
nancial accounting systems face theoretical and practical lag. Taking YTO Ex-
press as a case study, this paper analyzes its data asset management practices and
finds that its recognition process suffers from subjective standards and ambigu-
ous boundaries. The measurement process is constrained by the historical cost
method, leading to value divergence. The reporting process lacks transparency,
making it difficult to meet decision-making needs. As a multinational corpora-
tion, YTO Express also grapples with the tension between cross-border data
flows and local compliance requirements. Based on these findings, this paper
proposes recommendations across four dimensions: refining recognition stand-
ards, establishing a multi-dimensional measurement framework, enhancing dis-
closure mechanisms, and strengthening international coordination. These sugges-
tions aim to provide guidance for the standardized management and global value
realization of data assets.
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1 Introduction

Against the backdrop of a booming digital economy, data assets are increasingly rec-
ognized as core strategic resources for enterprises. Multinational corporations integrate
resources and optimize decision-making through data flows within global value chains.
The identification, measurement, and reporting of their data assets directly impact cor-
porate valuation, capital operations, and the shaping of international competitiveness.
With the deep application of technologies like cloud computing and artificial intelli-
gence, data elements exhibit characteristics such as dynamism and cross-border nature
in multinational corporate operations. Traditional financial accounting systems struggle
to effectively identify and quantify the value creation capabilities of data assets. Ac-
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cording to research data from the National Data Development Institute, by 2024, Chi-
na's data enterprises exceeded 400,000, with the data industry reaching a scale of 5.86
trillion yuan—a 117% increase from the end of the 13th Five-Year Plan period. Fur-
thermore, data from the Global Digital Economy White Paper (2024) indicates that in
2023, the combined digital economy of the United States, China, Germany, Japan, and
South Korea exceeded $33 trillion, representing an annual growth rate of over 8%. The
digital economy accounted for 60% of GDP, an increase of approximately 8 percentage
points compared to 2019. The cross-border flow and value conversion of data assets
have become core issues for multinational operations in the digital economy era.

Against the backdrop of Chinese multinational corporations (MNCs) commonly fac-
ing challenges in cross-border data asset rights confirmation, inconsistent valuation
standards, and lacking disclosure regulations, existing research has largely been con-
fined to the perspective of domestic enterprises, lacking empirical evidence on the ac-
counting practices of MNCs regarding data assets. Therefore, this paper selects YTO
Express, a multinational logistics enterprise, as its research subject, systematically ex-
amining the practical pathways and core characteristics of its data assets in the recog-
nition, measurement, and reporting stages. Findings reveal: Although the recognition
phase proposes “business relevance” and “practicality” criteria, it remains plagued by
ambiguous boundaries and high subjectivity. The measurement phase continues to rely
on historical cost accounting, resulting in significant divergence between reported val-
ues and true economic value. The reporting phase suffers from insufficient transpar-
ency, failing to meet stakeholders' decision-making needs. Furthermore, as a multina-
tional corporation, YTO Express faces governance conflicts between cross-border data
flow and local compliance requirements. This paper aims to advance interdisciplinary
integration between accounting and data science, construct a new asset accounting par-
adigm suited to the digital economy, provide methodological support for Chinese mul-
tinational corporations in formulating data asset strategies, and enhance the efficiency
of data factor allocation in global competition.

The potential research contributions of this paper are primarily reflected in two as-
pects: First, the research subject focuses on the unique context of Chinese multinational
enterprises, revealing the distinctive value of data assets in cross-border operations
through case analysis. Second, it systematically shifts the research perspective to the
logistics sector—a quintessential multinational domain where the real economy and
digital technology are deeply integrated—overcoming the limitations of existing stud-
ies that predominantly concentrate on internet platform enterprises.

2 Institutional Context and Literature Review

2.1 Institutional Context

As a core production factor in the digital economy era, the standardized accounting
treatment of data assets is a crucial prerequisite for realizing their value and facilitating
their capitalization. However, compared to traditional intangible assets, data assets ex-
hibit significant peculiarities in rights confirmation, valuation, and circulation, posing
substantial challenges for global accounting standard-setting bodies in regulating them.
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China's institutional framework for data assets is currently undergoing a critical transi-
tion from “exploratory development” to “preliminary standardization.” Its advance-
ment is being driven by two main strands: “top-level design through national strategy”
and “specific accounting treatment standards.”

1. Top-level Driving Forces from National Strategy and Data Element Marketization

From the perspective of national macro-strategy, developing the digital economy
and cultivating the data element market have become core engines driving high-quality
economic development. The State Council's “Opinions on Establishing a Data Govern-
ance Framework to Better Leverage the Role of Data as an Economic Factor” (com-
monly known as the “Twenty Data Provisions”), issued in December 2022, systemati-
cally proposed for the first time a foundational institutional framework covering data
property rights, circulation and trading, revenue distribution, and security governance.
It explicitly called for “exploring the inclusion of data assets on balance sheets,” chart-
ing a course for the assetization of data resources. Subsequently, the establishment of
the National Data Administration signaled China's entry into a new phase of coordi-
nated advancement in data governance and development. These top-level designs send
a strong policy signal: data is not only an operational resource for enterprises but also
a key asset that is identifiable, measurable, and tradable. Against this backdrop, multi-
national corporations—as key players in cross-border data flows and value creation—
play a critical role. Their data asset management practices directly impact China's
standing in global digital economy competition.

2. The Breakthrough and Limitations of Establishing Accounting Standards from
Scratch

At the accounting standards level, a long-standing regulatory gap has been bridged.
The Ministry of Finance's Interim Provisions on Accounting Treatment for Enterprise
Data Resources, formally implemented in 2024, marks a milestone by providing official
guidance for enterprises to account for data resources as intangible assets or inventory.
However, as a transitional arrangement, the Provisional Regulations primarily rely on
historical cost measurement. They only provide general principles for the recognition
criteria, subsequent measurement, and disclosure requirements of data assets. This has
objectively led to issues such as undervaluation, significant room for subjective judg-
ment, and insufficient comparability of information in practice. The YTO Express case
vividly illustrates these limitations.

3. The Exploration of International Standards and Challenges in Cross-Border Gov-
ernance

In the global data governance arena, China is transitioning from a rule follower to a
standard-setter. In 2024, ISO 55013 “Asset Management Data Asset Management
Guidelines,” spearheaded by China, was officially released as the world's first interna-
tional standard for data asset management. This marks a significant breakthrough in
China's quest for global data governance influence. However, this progress in standard-
ization contrasts sharply with the lagging development of international accounting
standards for data assets. The International Accounting Standards Board (IASB) has
yet to establish dedicated guidelines, with related treatments still relying on the frame-
work of International Accounting Standard 38 (IAS 38) — Intangible Assets. Its strin-
gent recognition criteria make it difficult for a large volume of data resources to be
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included on balance sheets. This regulatory gap presents Chinese multinationals with
dual challenges: adapting to management innovations driven by ISO standards while
navigating divergent data governance requirements across jurisdictions without unified
accounting rules. For instance, to comply with regulations in the EU and China, YTO
Express must invest heavily in appointing data protection officers, conducting cross-
border data transfer security assessments, and designing independent data processing
workflows. These costs directly erode profits from data assets. Simultaneously, strin-
gent cross-border flow controls limit the realization of data asset value—for instance,
the global Al routing optimization model established by YTO at its Chinese headquar-
ters suffers reduced predictive accuracy due to the inability to access real-time, granular
data from the EU. These compliance risks and costs are difficult to fully measure and
disclose under the current accounting framework, constituting a unique institutional
dilemma for multinational enterprises managing data assets.

2.2 Literature Review

1. Definition and Characteristics of Data Assets

Currently, there is no explicit definition of data assets in either international or do-
mestic accounting standards. In academic circles worldwide, Richard! first introduced
the concept of “data assets” in 1974, categorizing government bonds, corporate bonds,
and physical bonds held by enterprises as data assets. Tony (2009)!'! proposed that
“data is an asset” in the context of big data, emphasizing its value attributes. Hu Yaru
(2022)!!ldefines data assets as data with application scenarios that are repeatedly or
continuously used for over a year in production processes. The “Data Asset Manage-
ment Practice White Paper (Version 6.0)” released by the China Academy of Infor-
mation and Communications Technology defines data assets as data legally owned or
controlled by organizations (government agencies, enterprises, institutions, etc.), rec-
orded electronically or otherwise—such as structured or unstructured data including
text, images, voice, video, web pages, databases, and sensor signals—that can be meas-
ured or traded and directly or indirectly generate economic and social benefits.

The high value-added nature of data assets stems from their deep integration with
business scenarios. Raw data can be transformed into decision-making information or
knowledge products through processes like cleansing, analysis, and modeling. Its value
grows exponentially as application scenarios expand. For instance, analyzing customer
behavior data can optimize marketing strategies and increase market share. This value
conversion capability forms its core competitiveness but heavily depends on the align-
ment between technical processing and market demand. Without effective governance
and application scenarios, achieving expected economic value becomes challenging.
Simultaneously, risk is a defining characteristic distinguishing data assets from other
assets, presenting multifaceted challenges across technology, law, and market dimen-
sions: Technical risks involve potential leaks or tampering during data storage and
transmission, requiring enterprises to establish robust security frameworks; Legal risks
stem from institutional gaps in data ownership verification and cross-border data flows,
potentially triggering property disputes and escalating compliance costs. Market risks
manifest as rapid fluctuations in data value driven by shifting demand or competitive
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substitutes. For instance, financial institutions overly reliant on single-customer data
may face drastic asset devaluation when market conditions change.

2. Measurement and Disclosure of Data Assets

Historical cost, replacement cost, present value of benefits, fair value, and net real-
izable value are the five accounting measurement attributes stipulated in China's Ac-
counting Standards for Business Enterprises—Basic Standards. In research on data as-
set measurement attributes, historical cost and fair value have been the primary focus
of analysis by most scholars. Sun Yongyao Plpropose using historical cost as the initial
measurement for enterprise data sources. Zhang Xue et al. (2022)"1apply historical cost
to self-use data assets that cannot generate stable income. Zhang Junrui et al.
(2020)Blargue that if transactional data assets can be traded in an active public market,
fair value should be used for their measurement.

Regarding disclosure of data assets, two primary methods exist: on-balance-sheet
and off-balance-sheet disclosure. On-balance-sheet disclosure involves reporting
within financial statements or notes. Luo Mei et al. (2023)™ propose classifying data
assets under secondary accounts within intangible assets and inventory. Liu Chuan-
cheng (2025)P and Hu Wei (2024)P suggest adding a separate “Data Assets” sub-ac-
count under “Non-current Assets” for reporting. For off-balance-sheet disclosure, Tian
Wuxing and Dai Shuangshuang (2018)[ propose that enterprises should establish a
“fourth statement” to disclose relevant data resources.

In summary, existing literature has extensively researched the recognition, measure-
ment, and disclosure of data assets, yet several shortcomings remain: First, accounting
standards lack a clear definition of data assets. Second, accounting treatments for meas-
uring data assets are inconsistent.

3 Case Selection

This paper aims to explore case studies of data asset recognition, measurement, and
reporting practices across different multinational corporations. YTO Express was se-
lected as the case study subject for examining data asset recognition, measurement, and
reporting practices among Chinese multinational corporations. The core rationale is as
follows: First, data asset recognition must satisfy core conditions such as “legal control,
economic benefits, and reliable measurement,” with its value being highly context-de-
pendent. Second, YTO Express operates across more than 150 countries and regions
worldwide. The customer data, logistics trajectory data, and intelligent dispatch data
generated during its operations are not only deeply integrated with core business pro-
cesses, possessing clear“business relevance”and“operational feasibility,” but also face
practical challenges in cross-border scenarios regarding data rights confirmation, com-
pliance, and unified measurement standards, making it highly valuable for research.
Furthermore, in practice, YTO has initiated explorations to recognize data assets on its
balance sheet in accordance with the Interim Provisions on Accounting Treatment for
Enterprise Data Resources. It categorizes these assets as either“intangible assets”or
“development expenditures”for recognition and measurement, disclosing them in fi-
nancial reports. This provides a real-world, feasible, and industry-specific case study
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for analyzing the full transformation process of multinational corporations' data assets
from business resources to accounting elements. The research data for this paper is
sourced from publicly available annual reports of listed companies and the “Global
Digital Economy White Paper (2024).”

4 Case Analysis

4.1 Introduction to YTO Express and Overview of Data Assets

1. Introduction to YTO Express

YTO Express Co., Ltd. (Stock Code: 600233) has evolved since its establishment in
2000 into a comprehensive international supply chain integrator encompassing express
logistics, technology, aviation, finance, and commerce. Adhering to the service tenet
“Customer Requests, YTO Mission,” the company continuously builds its “Global One
Network™ service system. As of December 2024, it has established over 50 branches
worldwide, with operations spanning more than 150 countries and regions. It operates
19 international air routes, maintains over 450,000 square meters of international ware-
house space, and manages nearly 90 customs clearance ports globally. In 2023, the
company achieved operating revenue of RMB 57.684 billion and handled 21.2 billion
express parcels. It launched digital platforms such as the “King Kong System” and
“Network Manager,” becoming a leading example of data asset recognition in the lo-
gistics industry. As of June 30, 2025, the company's operating revenue grew by 10.19%
year-on-year. Although profit indicators declined slightly, net assets attributable to
shareholders of the listed company maintained steady growth.

2. Overview of YTO Express Data Assets

Its data assets focus on the “end-to-end logistics” scenario, primarily encompassing
four categories: First, customer data, such as sender/recipient basic information, ship-
ping preference requirements, and historical transaction data, covering 82 million ac-
tive customers in 2023; Second, logistics trajectory data, including real-time location
and timeliness data across parcel collection, transportation, sorting, and delivery stages,
generating 11.65 billion trajectory records in 2023; Third, intelligent dispatch data, such
as vehicle routing data, sorting center operational metrics, and network capacity infor-
mation, supporting the “Jingang System” for optimal route planning; Fourth, customer
service data, including complaint handling records, satisfaction survey results, and ser-
vice quality assessment metrics, used to enhance customer experience. As of the end of
2023, the company's total data assets amounted to RMB 5.91 million, accounting for
approximately 0.04% of total assets.

4.2  YTO Express Speed Data Asset Recognition

YTO Express categorizes its data assets into five major types: customers, orders, routes,
vehicles, and service outlets. Recognition is based on the criteria of “business rele-
vance” and “operational feasibility.” Regarding business relevance, only data directly
supporting core operations—such as customer data boosting e-commerce revenue or
logistics trajectory data optimizing deliveries—is recognized as assets. Non-core data
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like competitive intelligence is excluded. For operational feasibility, data is made iden-
tifiable and cost-attributable through “technical carriers + standardized processes.” For
instance, intelligent dispatch data from the “Jingang System” is stored independently
with separate cost tracking. Based on these criteria, YTO recognizes development ex-
penditures related to systems like the “Management Cockpit” and “YTO-GPT” as data
resources.

For account treatment, YTO classifies data assets by maturity level: fully operational
customer and logistics trajectory data are recorded as “intangible assets” (RMB 4.58
million at end-2023); development-stage intelligent dispatch and customer service pre-
diction data are recorded as “development expenditures” (RMB 1.33 million at end-
2023); data not meeting recognition criteria are disclosed in financial statement notes
with future recognition plans.

4.3  Measurement of YTO Express Data Assets

In the accounting treatment of data assets, different measurement approaches must be
applied based on their intended use: For data assets eligible for market transactions,
initial and subsequent measurements may be conducted using the cost basis in accord-
ance with relevant “inventory” standards. As the logistics industry's demand for data
sharing grows, enterprises like YTO Express may actively engage in data openness and
exchange in the future. For data assets used internally within an enterprise, initial recog-
nition must differentiate between externally acquired and internally generated sources.
The recorded value of externally acquired data assets includes the purchase price, di-
rectly related transaction costs, and other necessary expenditures. Data assets developed
internally, however, only capitalize development expenditures meeting the capitaliza-
tion criteria and recognize them when incurred.

4.4  YTO Express Data Asset Report

Table 1. YTO Data Asset Report for the First Half of 2025

Projects June 30, 2025 December 30, 2024
Inventories 234,647,848.30 178,380,915.51

Of which: Data Assets 0.00 0.00

Intangible Assets 5,671,181,891.08 5,372,460,060.62
Of which: Data Assets 9,306,205.79 3,978,104.01
Development Expenditures 38,229,866.15 43,206,760.23

Of which: Data Assets 11,073,725.53 6,254,472.03

Data Source: YTO Express 2025 Mid-Year Report.
According to the 2025 interim report(Table 1), YTO Express' inventory increased to
approximately RMB 2.346 billion as of June 30, 2025, representing a 31.4% rise from
the end of 2024. This expansion is presumed to be driven by increased stockpiling to
accommodate business growth. Intangible assets rose to approximately RMB 5.671 bil-
lion, with data assets accounting for about RMB 9.3062 million, representing a share
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increase to 0.164%. This reflects the company's ongoing investment in brand technol-
ogy R&D and advancement of data assetization. Development expenditures decreased
to approximately RMB 38.2299 million, with data assets' proportion significantly rising
to 28.97%. This indicates the company is shifting R&D resources toward data projects
to cultivate new data-driven competitive advantages.

Table 2. YTO Data Asset Report 2024

Projects December 31, 2024 December 31, 2023
Inventories 178,380,915.51 139,464,809.80

Of which: Data Assets 0.00 0.00

Intangible Assets 5,372,460,060.62 4,986,370,015.04
Of which: Data Assets 3,978,104.01 0.00

Development Expenditures 43,206,760.23 40,236,242.90

Of which: Data Assets 6,254,472.03 0.00

Data Source: YTO Express Annual Report 2024.

According to the 2024 annual report(Table 2), as of December 31, 2023, YTO Ex-
press held inventory of approximately RMB 139 million, intangible assets of approxi-
mately RMB 4.986 billion, and development expenditures of approximately RMB
40.2362 million. None of these three categories included data assets. By December 31,
2024, inventory increased to approximately RMB 178 million, representing a growth
of about 28%, primarily driven by expanded goods reserves to meet business develop-
ment needs. Intangible assets rose to approximately RMB 5.372 billion, an increase of
about 7.74%, with data assets accounting for approximately RMB 3.9781 million, or
0.074% of the total. This reflects the company's initiation of data resource value con-
version alongside investments in brand and technology. Development expenditures
rose to approximately RMB 43.2068 million, an increase of about 7.38%. Within this,
data assets accounted for approximately RMB 6.2545 million, representing 14.48% of
the total. This indicates the company's concentrated resource allocation in data-related
R&D projects, which is expected to form a future growth driver.

5 Conclusion

Based on a case study of YTO Express, this paper systematically reveals the core chal-
lenges faced by Chinese multinational enterprises in data asset accounting practices.
The primary research conclusions are as follows:

First, current accounting standards lag significantly behind the value characteristics
of data assets. Although enterprises have implemented data asset recognition practices
based on the Interim Provisions on Accounting Treatment for Enterprise Data Re-
sources, the historical cost-based measurement model struggles to reflect the high
value-added nature and reusability of data assets, leading to systematic undervaluation
of their balance sheet value. Additionally, recognition criteria such as “business rele-
vance” lack objective assessment benchmarks, leaving excessive room for subjective
interpretation by enterprises and undermining the reliability and comparability of ac-
counting information. Second, insufficient disclosure transparency constrains capital
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market pricing efficiency. Current reporting systems primarily aggregate data assets
on-balance-sheet, failing to convey critical information such as their specific composi-
tion, risk profiles, and value drivers. The YTO Express case demonstrates that existing
disclosure models inadequately meet investors' needs to assess the true value of corpo-
rate data assets, thereby weakening the capital market's function of optimizing data fac-
tor allocation. Third, the complexity of cross-border governance presents unique insti-
tutional barriers for multinational enterprises. Regulatory divergences among nations
regarding data privacy and data sovereignty not only elevate compliance costs but also
challenge the global integration of data asset management. Research indicates that the
absence of internationally coordinated accounting and governance solutions will con-
strain Chinese enterprises from maximizing the value of their data assets on a global
scale.

6 Policy Recommendations

To overcome the aforementioned challenges and advance the transformation of data
assets from “resource utilization” to “asset recognition” and “capitalization,” the fol-
lowing four policy recommendations are proposed:

1. Refine recognition standards and issue industry-specific guidelines for data asset
recognition and application to curb risks of subjective manipulation:It is recommended
that the Ministry of Finance collaborate with the National Data Administration to de-
velop industry-specific recognition rules based on the Interim Provisions on Account-
ing Treatment for Enterprise Data Resources. Specifically: First, quantify “business
relevance.” For the logistics industry, require enterprises to demonstrate quantifiable
relationships between data and business outcomes (e.g., routing optimization reducing
unit costs, customer tagging boosting marketing revenue) using objective evidence such
as system logs and A/B testing. Second, clarify the criteria for capitalizing “develop-
ment expenditures” by setting technical feasibility milestones—such as “achieving
95% accuracy on the test set” or “passing operational trials”—as objective bases for
transferring such expenditures to intangible assets; Third, issue the “Guidance on Cost
Collection and Allocation for Data Assets” to uniformly define capitalizable personnel
compensation and IT resources for data collection, cleansing, and storage. Recommend
allocation methods like activity-based costing to standardize the measurement of book
values.

2. Establish a multi-dimensional measurement framework to encourage innovation
and standardization in value assessment models:Regulators should spearhead the de-
velopment of a hybrid measurement model combining historical cost and fair value.
For initial recognition, historical cost accounting is permitted to ensure reliability. For
mature data assets generating stable cash flows, disclosure of fair value assessments in
footnotes is encouraged. Concurrently, regulatory bodies should collaborate with in-
dustry associations and valuation institutions to develop valuation models for typical
assets like logistics trajectory data and commercial customer data. For instance, pro-
mote the “multi-period excess returns method” to assess the brand contribution value
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of customer data, employ the “cost savings method” to evaluate the value of route op-
timization data, and progressively establish industry parameter libraries to provide tech-
nical standards for fair value measurement.

3. Strengthen disclosure oversight and implement standardized, comprehensive “on-
balance sheet + off-balance sheet” disclosure:Mandate that enterprises establish a ded-
icated “Data Assets” note in annual reports for standardized, granular disclosure. Dis-
closure content should minimally include: detailed asset composition, key measure-
ment assumptions, amortization and impairment policies, significant cross-border data
flow risks involved, and key performance indicators. Implement a “lifetime accounta-
bility system” to reinforce the responsibility of enterprises and audit institutions in data
asset disclosure, ensuring information authenticity and transparency.

4. Strengthen international collaboration and ecosystem development to build infra-
structure supporting data assetization:On one hand, governments should actively en-
gage in dialogues with organizations like the International Accounting Standards Board
(IASB) to promote international convergence in data asset accounting treatment, reduc-
ing regulatory friction for multinational enterprises. On the other hand, efforts should
focus on cultivating the data element market ecosystem, enhancing pricing and compli-
ance services on data trading platforms; Encourage the development and application of
privacy-preserving computing technologies (e.g., federated learning, secure multi-party
computation) that enable “data remains within its domain while value flows freely.”
Support third-party institutions in establishing cross-border data circulation platforms
based on these technologies, allowing companies like YTO Express to conduct global
collaborative analysis and model training without exporting raw data, thereby balancing
compliance and value realization.
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