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Abstract This study is based on data ecology theory and takes Chinese local governments' open public data as
the research object. Data asset value assessment methods are compared from a new perspective of data business
operations. The results show that the assessment model constructed using the hierarchical analysis method (AHP)
can more objectively reflect the commercial value of government open data assets than the traditional cost,
revenue and market methods, has the advantage of a comprehensive assessment of data value index, and better
reflects the findings of a comprehensive index of regional data value. The data show that the local government
data value assessment index is positively proportional to the region's digital economy development index,
highlighting the driving effect on the digital economy. The results of the study provide a good help for the
identification of local government data value rights. The research and practice of promoting the construction of
data innovation and data business operation models, improving social well-being and promoting the rapid
development of the digital economy to achieve data realisation provides a good reference.
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1. Introduction

As data becomes an important factor of production in
digital economy, it is very important for government to
act as a data catalyst [1]. The United States promotes
innovation through social use of public data [2]. China
incorporates data into production factors, promotes the
open sharing of government data and enhances the
value of social data resources [3]. South Korea promotes
the improvement and development of national economy
through social use of public data [4]. IDC (International
Data Corporation) released a forecast that the total
amount of global data will reach 175ZB by 2025 (1ZB
= 1024 exabyte) [5], which will further promote the
explosive development of artificial intelligence, big data,
Internet of Things and other digital technologies.

In 2019, the added value of digital economy in 47
countries around the world reached 31.8 trillion US
dollars, accounting for 41.5%6 of GDP [6]. In 2019, OECD
announced that South Korea ranked first in the world in
the government open data index [7], and South Korea
proposed to invest KRW 170 trillion in five years, and
jumped to become one of the five major powers in
science and technology in 2030 [8]. In 2021, the scale of
digital economy in China will reach RMB 455 trillion,
accounting for 39.9% of GDP, and its position in the
national economy will be more stable and its supporting
role will be more obvious [9]. In order to promote the
compliant and efficient circulation and use of data [10],
it is necessary to bulld an open and win-win
international cooperation pattern in the digital field [11],
and help Chinese local government data opening (as
shown in Figure 1) to drive the sustainable development
of digital economy.

Through literature research, it is found that there
are more studies on the value evaluation of "data
technology” in this field, and less studies on the
perspective of "data commerce” of government open
data. To understand the true value of data, make wiser

mvestment decisions, and use data to gain competitive
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[Figure 1] China Local Government
Data Open Table

advantage [12], it is more focused on the business
perspective. JingRan Yang and others put forward that
the data can be divided into three categories: personal,
government public and enterprise data [13]. This study
takes the open public data of local governments in China
as the research object. From the perspective of data
business operation, it compares traditional value
assessment methods and constructs a set of more
suitable data asset business value assessment models. It
can help local governments activate the value potential
of data, guide social capital investment, reduce the cost
of local government information construction and
improve social service capacity. At the same time, it
improves the effectiveness of investment decisions and
commercial operations, promotes technological innovation
and value co—creation, and provides a reference for data
realisation. It is of great significance to guide and
promote the continuous optimization, innovation and
development of enterprises, enhance the competition
level of enterprises, form a benign market competition
mechanism, and truly achieve the goal of healthy and
sustainable development of the industry [14].

2. Literature review

This study is based on the Data Ecosystem Theory,
developed by internationally renowned data management
and data governance expert Malcolm Chisholm in his
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2012 book 'Managing Reference Data in Enterprise
Databases’. It is necessary to establish a healthy and
balanced data ecosystem through data sharing, data
governance and data value creation. The economic
process of valuing core data assets in the data
ecosystem [15] is defined by institutions as data
resources that are legally owned or controlled, can be
measured, and bring economic and social value to
organizations [16]. There are also institutions defined
as the government or entities entrusted by the
government to produce, and anyone can freely access,
use, modify and share for any purpose [17]. The value
evaluation is mainly from the aspects of openness,
applicability and sociality [18].

Currently, the definition of the value of government
open data assets means that government agencies
actively open the data collected, produced and managed
by them to the public in an open, transparent and
convenient way, and promote the innovative application
and reuse of data by the government, enterprises, social
organizations and individuals through data opening,
data exchange and data sharing, so as to maximize
social public interests and economic values [19]. It is
mainly divided into three categories: economic value,
social value and political value [20]. Scholars at home
and abroad mainly focus on data asset quality
evaluation [21], data asset evaluation index system [22],
data asset income evaluation [23] and so on.
International research also tends to the technical field,
and less explores the research on the commercial value
evaluation of data assets under the compliance use of
government open public data. Therefore, this study has
continuity, practicability and applicability.

2.1 Commonly used data asset value
evaluation methods and comparison

The comparison of methods is shown in Table 1.

By comparison, it is found that the traditional cost
method, income method and market method do not

(Table 1) Commonly used data asset valuation
methods and comparison tables

Evalua Coorept Calculafion Formula Merit Hesearch
tion. definition scenartios literabure
oethod
Taw o et P=TCH [+ Easy to | The estenaied | I There &5 | Delole, 2010
Costs of dafa, Among theny operates velue is lows ] [2d]
oost P-evaluation value: Fasy Potential dota | significant | Fei-Teng Lin
collection, TC-Total cost of access! walue is market EOED[ZE]
data essets: Fesy diffiealt to | welue datm: Hangzhon
Fe-Data Asset Cost financial identify, 2 Itis not Cigital
Retumn on treabment, for the Alliance 2023
[ovestrrent: Furgcse of [ZE]
U-data utility, trach
e o e value . Tt can truly | It 15 diftcalt 1t t% e Asset
methed | of income P Zf‘(] o] and b predict the expected Appraisal
o accLrately ineore and future Aesociationgl
expenditor | P-eveluation velue: reflect the risk income of 19E7)
B savings Ft-the amount f value of accurately: [t the Kl Ok-ki
that can ireotre in the t~th | data assets; is easily evaluated et.al 2071 (28]
be incotre period in the It the influenced ks assets can | PWC,ZDEZIES]
brought future: expected subjective ke predicted
by data i | M-residuel economic | income is Judgment and
estimeted, life: estimated factors, measured in
t-year ¢ in the accuraely, The social CUCCBIEYS
future: the velue of | vmlue of dets 2, Data
i~Discount tate, data assets is not CONE UL S
is asier fo considered 3 The
predict enpugh, enferprise
TETREE Tppralsed valle = TF Terets ToHERTatE l_l%ltr'[ve DelGie, 2T Y
apgroas | waluation comparakle data the currenk | cases cely en | daba market: [2d]
b method assel burnever = o tnacket anelogy: 2, For the | PWEC,ZI2Z[28]
based on | correction coefficient situation [t is difficult purgese of Haogin
comparakl ~The mmover of and is mere | o evaluate the trading; Zha, 2023(30]
& tmarket cotmparakle data easily inclusiveness | 3. There are
transactio BEEELS (5 e accepted by | of open data, a lof of
0 cages transaction burnower buyers and transactions
and of the same or sellers, and data
corection | sivlar data sssets accurnulatio
syStRmE under the active 4
of the public ading:
sarme of ~Correctien fackor:
sirrilar used to correct the
data ditferences between
BESEES, the underlying data
BEsELS And
comparahle cages:

consider enough the commercial and social value factors
of government opening public data. In order to better
reflect the data value, an evaluation model from the
perspective of commercial operation is constructed by
considering the diversity and security factors of Big
Data 4V.

Goal level ‘ Data Assets Business Value  (DABV)  Evaluation Model (A) ‘
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[Figure 2] Data Assets Business Value
Evaluation Indicator System
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3. Research Methods

3.1 Model design

Analytic Hierarchy Process (AHP)is used to
quantitatively evaluate the value of data assets [24]. Fu
Shan puts forward 12 influencing factors from the
dimensions of utility, cost, strategy and transaction
[31], Gartner [32], and Liang Yan puts forward AHP +
fuzzy comprehensive evaluation method [33]. This
study is constructed from four dimensions: business,
society, diversity and security. The specific steps are

as follows:

3.1.1 Constructing structural model The
evaluation index system

The Business value of data assets is constructed by
12 indexes of Business, Society, Variety and Security

Value dimensions (as shown in Figure 2).

3.1.2 Building a weight scale table
Based on "DABV”, T.L. Saaty’s 1-9 scale method

scale is adopted, as shown in Figure 3.

Scale Meaning
1 Indicates that two factors are equally important
3 Indicates that one factor is slightly more important than another
5 Tndicates that one factor is significantly more important than another
7 Indicates that one factor is more important than another
9 Indicates that one factor is extremely important compared to another

2. 4. 6.8 The median of the adjacent judgments mentioned above

[Figure 3] T.L. Saaty's 1-9 scale method scale

3.1.3 Constructing judgment matrix

According to the "DABV” division, the judgment
matrix was constructed (as shown in Table 2), and let
the matrix A = (aij) (0 <1 < n, 0 <j < n) satisfy;
(1) aij > 0; (i) aji = 1/aji (G, j = 1, 2, ..., n) is called a
positive reciprocal matrix (see aii = 1,1 = 1, ..., n), and
T.L. Saaty’s 1-9 scale method was adopted.

(Table 2) Judgment Matrix Table of Business Value Evaluation of Data Assets

Goal level First level Business Value Bl Sociality value B2 Variety Value B3 Security Value B4

Business Value Bl 1 2 3 7

Bi)g;aeiséjie Sociality Value B2 1/2 1 1/2 5
(DABY) A Variety Value B3 /3 2 1 3
Security Value B4 1/7 1/5 1/3 1

Second level C1 c2 C3

Cl 1 3 4

Business Value Bl C2 1/3 1 2

C3 2/4 1/2 1

Second level 4 (65] 6

C4 1 2 3

Sociality Value B2 C5 1/2 1 3

(DABV) A Second level c7 8 C9
c7 1 3 8

Variety Value B3 C8 1/3 1 7
9 1/8 1/7 1

Second level C10 Cl1 C12

C10 1 2 4

Security Value B4 Cl1 1/2 1 2
C12 1/4 1/2 1
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3.1.4 Consistency test of judgment matrix
The weight of each scale is checked for consistency,
and the consistency ratio CR is calculated to evaluate

its consistency. The formula is as follows:

AN
Amax = z,-:o nw; 1)
Cl = imax-n) /(n—-1) 2
CR = CI/RI 3)

3.1.5 Calculation of index weight and index

Industry experts and scholars are invited to compare
the importance of the first and second influencing
factors in pairs, and then obtain the judgment matrix
between the target layer and the criterion layer [34], as

shown in Table 2.

3.1.6 Weighted Index Score

The secondary index score was carried out, and the
primary index score was calculated by weighting.

According to the judgment matrix in Table 2, the
maximum characteristic root 4184 and
characteristic vector w; = (1.949, 0.861, 0.948, 0.242)T

Amax =

(Table 3) Weight index table for business value
evaluation of data assets

Total
Level (A} Level (B) Weight Level (C) Weight ‘”":}c'; ' S
index
Cpemncss CL 0164 0,080 5
Businss e
e bl Y Foosphere 2 0,297 0,145 3
Achisvement €3 0,53 0,263 1
Equity C4 0525 0113 4
Saciality
- b 0215 Acivation C5 0334 0072 5
Assets Tingliness C8 0142 0,030 E]
Business Integrity C7 0637 0151 2
Value A Variety
Ve pg 02 Bichress C8 0302 0072 7
Scercity (9 061 0014 1
Rish Il 0571 0,035 g
Seaurity oo Legality C11 0296 0017 10
Vahie B4
Ethicality C12 0143 0,009 12

were analyzed by SPSSAU, and CI=0.061, RI=0.890,
CR=0.069, CR < (.1 were checked once, so the judgment

matrix passed the consistency test. See Table 3.
3.2 Business Value Index of Data Assets

3 6 9 12
A=Bl*ZCz*lﬁ+B:*ZC;*I{:+B_1*ZC:*IG+B4*ZC:*/\1

i=1 i=4 =7 i=10

¢ secondary weight index; k;: dimensionless value

(Table 4) Standardized Index of Business Value of Open Data Assets of Local Governments in China

C1 cz C3 Ct [ Cb C? CB ch C1D C11 Ci2

Beijing 0.164 0,248 0,265 0,525 npnz 0.071 0163 0,160 0.0B61 0571 IRl 0143
Shanghai n.ove 0,248 0,160 0,525 opo? 0142 0.058 0.031 0,061 0,571 0,286 0,143
Tinjin 0.087 0,198 0.108 0.262 0poo 0.071 0.038 D.01e 0.030 0,571 0.000 0.143
Chongging 0.0B6 0,143 0.0z 0252 0.ooo 0.071 0111 0.003 0.0B61 0,571 0.000 0143
Zhejiang 0,078 0,297 0,538 0,525 033t 0142 0251 0,175 0,061 0,571 0,286 0,143
Guizhou 0.058 0,223 D27 0.525 0poe 0142 D.187 0.185 0.061 0671 0286 0.143
Guangdeng 0.078 0,248 0262 0,525 DpEz 0142 0.637 0.004 0.0B61 0571 IRl 0143
Shaanzi 0.016 0.00D D.DE2 0131 0.ooo 0.035 0.00D D.0D2 0.030 0571 0.000 0143
Shandong 0.078 D124 [IRAA 0262 L] 0.071 0.07e D.302 0.061 0671 0286 0.143
Ning=ia 0.033 0.000 0.017 0.000 0.ooo 0.00D 0.021 0.000 0.000 0571 0.000 0143
Jiangxi 0.041 0,025 0,005 0131 opoo 0.035 0.001 0,002 0,015 0,571 0,000 0,143
Henan 0.067 0.000 0.05 0.000 0poo 0.000 0.007 .02z 0.000 0671 0.000 0.143
Sichuan 0.067 0.074 0.030 0262 0ot 0.071 D.232 0.0Da 0.015 0.571 0143 0.143
Jiangsu 0,140 0124 0,047 0,525 opoo 0.071 D.0DB 0,000 0,061 0,571 0,143 0,143
Hainan D.128 0.050 0.017 0131 0poo 0.071 0.017 0.032 0.015 0671 0.000 0.143
Fujian 0.110 0173 0,304 0252 npiz 0.071 0.067 0.0BB 0.030 0,571 0143 0143
Guangzi D128 0,074 0247 0,262 0Dt 0.035 0.038 0,008 0,015 0,571 0,000 0,143
Hebei 0.071 D124 0.048 0262 0po3 0.071 0.338 0.04a 0.030 0671 0143 0.143
Anhui 0.000 0.0E5 0.000 0.000 0.ooo 0.035 0.005 0.000 0.000 0571 0.000 0143
Liacning 0.036 0.000 0.000 0.00D 0.ooo 0.035 0.001 0.001 0.00D 0571 0.000 0143

205

Industry Promotion Research |



AHPY|HS EE8 53 RWET STol0/E RIS AN JHAEI} chet ulmeT

3.3 Data Sample Description

The data samples of this study are extracted and
sorted out according to the Research Report on Open
Data Utilization of Chinese Government in 2022 and the
Open Data Report of Chinese Local Government in 2022,
and the deadline for data update is March 30th, 2023.
Excluding the lack of open data of local governments in
some provinces of China, the actual effective data
samples are 20. Because of the different dimensions and
influencing factors of data business value indicators,

X, (t) —minX;(¢)

V) = X 0 —minx (0 was

standardized formula 7
used (where: i=1. 12; t=1. 12 indicators, Y(¢t) is a

dimensionless value), and the results are shown in
Table 4.

4. Results

4.1 Results and Analysis of New
Urbanization

After data standardization by SPSSPRO, the
evaluation results and rankings of commercial value of
open data assets of local governments in China are
obtained by calculating weights, as shown in Table 5.

The results show that Zhejiang Province is the

province with the highest commercial value index of

(Table 5) Business Value Index Table of Open Data
Assets of Local Governments in China

Business Sociality Varisty Security Datz Assets

Vi Bl vale (B2) Vs (B3) Vs (BO DS Vb TOP

Zhejiang, 0448 0215 0125 0,061 0848 1
Guangcbng, 0282 0148 0186 0.081 0657 z
Bedjing 0329 0129 0l 0.081 0621 3
Guizhou 0271 0145 0105 0.061 058 4
Shanghai 0244 0145 0036 0,061 0485 5
Shandong, 0231 007 010 0.081 047 [
Fujian 0285 0074 0044 0052 0451 7
Guangzi 0219 0064 0029 03 0355 8
Jiangsu 0152 0128 0016 0052 0348 ]
Habei 0118 0072 0098 0052 0341 10
Tinjin 01 0072 0019 0.043 0326 1
Chongaing 0135 oom 0041 0o 0291 12
Siehuan 0,083 0072 0080 0052 0267 13
Hainan 0,085 0043 0015 0,043 0147 14
Jiangzxi 003 006 0o 0.043 0118 15
Shaanxi 0018 00® 0008 03 0105 16
Henan 0045 00m Qoo 03 0085 17
Ningzia 0027 0,000 0005 0,043 0078 18
Liaoning, 0018 0o 0000 0.043 0069 13
Anhui 0012 0008 0001 0.043 0061 20
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local government open data in China, which is 0.846;
Guangdong Province ranked second with 0.657 points;
Beijing ranked third with 0.621 points; In the west,
where data was first opened, Guizhou Province leapt to
the fourth place with 0.582 points. The fifth to tenth
provinces are Shanghai, Shandong, Fujian, Guangxi,
Jiangsu and Hebei, with 0.485, 0.474, 0.457, 0.355, 0.348
and 0.341 respectively. As shown in Figure 4.
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[Figure 4] China Local government Open Data
Assets Business Value Index Table

The analysis results of the data business value
evaluation model show that the top provinces are the
provinces that actively promoted the opening of
government data and developed digital economy in the
early stage. Among them, Zhejiang Province is the
province with the highest total index; Guangdong
Province, as the earliest open data province in China,
ranks second, and its data diversity value of 0.166
exceeds that of Zhejiang, indicating that its data activity
and scarcity are the highest; Beijing ranked third with
0.621 points, and its data commercial value of 0.329
exceeded that of Guangdong Province, indicating that
its data openness and results are higher than those of
Guangdong; Guizhou Province has become the only
western province to enter the top ten with 0.582, and its
social value and diversity value are 0.145 and 0.105
respectively. Although the total index is lower than that
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of Beijing, the two indexes exceed that of Beijing. The
survey found that Guizhou Province is the first province
in China to put forward big data development strategy,
hold international big data Expo, launch big data
introduce big data local

legislation and data open business incubation, and hold

mnovation competition,

many data innovation competitions every year. At the
same time, comparing the index with the 2016-2022
China Digital Economy Industry Development Report
released by the Ministry of Industry and Information
Technology of China, it shows that the top five in total
are Zhejiang, Guangdong, Beijing, Shanghai and
Shandong, while the western provinces such as Guizhou
and Guangxi rank the top five in increment, all of which
are above 20%. It also further verifies that the value
evaluation index is consistent with the digital economy
data, and has a significant driving effect on the digital

economy [35].

5. Conclusion

5.1 Conclusion

The results show that the evaluation model
constructed by AHP can reflect the commercial value
of government open data assets more objectively than
traditional cost method, income method and market
method, and has the advantage of comprehensive
evaluation sample value index, and has more
applicahility of data commercial operation value and
comprehensive index of regional data value. This
provides a good reference and theoretical support for
data—driven innovation of data business operation mode,
real-time evaluation under the condition of dynamic
data update,

economy, and research and practice of data realization.

sustainable development of digital

Specific conclusions are as follows:

(1) Currently, there is no evaluation and index
evaluation on the commercial value of government open
data in China, and there are few studies. Most of the

existing studies focus on technology and assets, and

pay less attention to the commercial value of data.
Under the background of vigorously developing digital
economy in the world, this study constructs evaluation
model,
perspective of data business. This provides a good

data analysis and verification from the

reference and theoretical support for local governments
in China and other countries to sort out the value of
data and further promote social well-being and digital
economy development through open data, which is also
the innovation of this study.

(2) By further opening up data and digital business
management, local governments can better implement
government digital governance, drive social capital
participation, and help government finance reduce costs
and increase efficiency, which has very important
practicability.

(3) By combing the existing evaluation methods and
influencing factors, this paper constructs the commercial
value evaluation model of government data assets, and
thinks that the main influencing factors are mainly
commercial characteristics, social characteristics,
diverse characteristics and risk characteristics.

(4) The survey shows that all provinces with high
commercial value index of local government data assets
in China have issued a mass of policies and regulations
on data security and compliance use. This provides
reference for other local governments, actively
introduces corresponding laws and regulations, and
actively explores the franchise mechanism of data
operation, so as to further enhance the activity of digital

economy and drive economic development.

5.2 Deficiencies and Prospects

The deficiency of this study is that the current
digital economy is not listed as a statistical item in the
Statistical Yearbook of the Bureau of Statistics, and it
is impossible to further analyze the input and output.
At the same time, due to the different construction and
openness of data open platform, different standards and
specifications, and the lack of unified data open

Industry Promotion Research | 207
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platform and data label co-ordination at the national
level, the data of some provinces is missing in the
process of data collection, and the evaluation value of
individual provinces and cities is inaccurate.

The research prospect hopes that under the global
digital economy boom, we can leamn from the experience
of other countries, establish a national unified data open
platform, and explore the improvement of data open-
driven business application service mode and social
management innovation. Promote local governments to
build a data—driven new mechanism that enhances
industry self-discipline, assists in ecological purification,
and promotes industry innovation. Trying innovative
models such as data business incubation and data
franchise under compliance use in some fields, such as
smart building, smart transportation, smart health care,
fiscal
improve the efficiency of digital

etc, can reduce expenditure for local
governments,
government services, and provide high value-added

continuous data services for society and enterprises.
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