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요  약  본 연구는 데이터 생태학 이론에 기초하여 중국 지방자치단체의 공개 공공 데이터를 연구 대상으로 삼았다. 데

이터 자산가치 평가방법을 데이터 비즈니스 운영의 새로운 관점에서 비교하였다. 계층적 분석방법(AHP)을 사용한 평가

모형을 이용한 연구결과는 전통적인 비용, 수익 및 시장 방법보다 정부 개방형데이터 자산의 상업적 가치를 더 객관적

으로 반영할 수 있었으며, 데이터 가치지수를 종합적으로 평가할 수 있다는 장점을 보여주었다. 그리고 지역 데이터 가

치에 대한 종합적인 검색결과를 더 잘 반영되고 있었다. 자료를 보면 지방정부의 데이터 가치평가지수는 지역의 디지털 

경제발전지수에 비례하여 디지털 경제에 대한 효과가 나타났다. 본 연구는 지방정부의 데이터 가치를 이해하는데 기여

하였다. 이로 인하여 데이터 혁신 및 데이터 비즈니스 운영모델구축을 촉진하고, 사회복지를 개선하며, 데이터 실현을 

위해 디지털 경제의 빠른 발전을 촉진하는 연구 및 실천하는 계기를 만들고자 하였다.

주제어  가치 평가, AHP기법, 데이터 자산, 데이터 생태학 이론, 개방형 데이터

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% 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 45.5 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 build 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 

investment decisions, and use data to gain competitive 

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 

[Figure 1] China Local Government 

Data Open Table
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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 

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.

[Figure 2] Data Assets Business Value 

Evaluation Indicator System

<Table 1> Commonly used data asset valuation 

methods and comparison tables
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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.

[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 < i ≤ n, 0 < j ≤ n) satisfy; 

(i) aij > 0; (ii) aji = 1/aji (i, j = 1, 2, ..., n) is called a 

positive reciprocal matrix (see aii = 1, i = 1, ..., n), and 

T.L. Saaty's 1-9 scale method was adopted.

Goal level First level Business Value B1 Sociality value B2 Variety Value B3 Security Value B4

Data Assets 

Business Value 

(DABV) A

Business Value B1 1 2 3 7

Sociality Value B2 1/2 1 1/2 5

Variety Value B3 1/3 2 1 3

Security Value B4 1/7 1/5 1/3 1

Data Assets 

Business Value 

(DABV) A

Second level C1 C2 C3

Business Value  B1

C1 1 3 4

C2 1/3 1 2

C3 2/4 1/2 1

Second level C4 C5 C6

Sociality Value  B2

C4 1 2 3

C5 1/2 1 3

C6 1/3 1/3 1

Second level C7 C8 C9

Variety Value  B3

C7 1 3 8

C8 1/3 1 7

C9 1/8 1/7 1

Second level C10 C11 C12

Security Value  B4

C10 1 2 4

C11 1/2 1 2

C12 1/4 1/2 1

<Table 2> Judgment Matrix Table of Business Value Evaluation of Data Assets



A comparative study on the business value assessment of local government open data assets in China based on AHP technique

Industry Promotion Research❙  205

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:

(1)

CI = (λmax- 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 λmax = 4.184 and 

characteristic vector ω1 = (1.949, 0.861, 0.948, 0.242)T 

were analyzed by SPSSAU, and CI=0.061, RI=0.890, 

CR=0.069, CR < 0.1 were checked once, so the judgment 

matrix passed the consistency test. See Table 3.

3.2  Business Value Index of Data Assets

ci: secondary weight index; ki: dimensionless value

<Table 3> Weight index table for business value 

evaluation of data assets

<Table 4> Standardized Index of Business Value of Open Data Assets of Local Governments in China
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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, 

standardized formula  was 

used (where: i=1. 12; t=1. 12 indicators, Yj(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 

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.

[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 

<Table 5> Business Value Index Table of Open Data

Assets of Local Governments in China
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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 

innovation competition, introduce big data local 

legislation and data open business incubation, and hold 

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 

applicability 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, sustainable development of digital 

economy, and research and practice of data realization. 

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, data analysis and verification from the 

perspective of data business. This provides a good 

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 
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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 learn 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, 

etc., can reduce fiscal expenditure for local 

governments, improve the efficiency of digital 

government services, and provide high value-added 

continuous data services for society and enterprises.
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