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Abstract

[Purpose/Significance] This study investigates the patterns and mechanisms of
government big data policy diffusion, providing theoretical support for policy
formulation and enhancing implementation effectiveness.

[Method /Process] Employing social network analysis and thematic analysis, this
study examines 213 government big data-related policies, constructs a reference
relationship network among policies, and analyzes the temporal, spatial, and
thematic characteristics of policy diffusion.

[Results/Conclusion] In the temporal dimension, China’s government big data
policy diffusion exhibits typical S-curve diffusion characteristics; in the spatial
dimension, it demonstrates geographically uneven distribution and hierarchical
gradient features; in the thematic dimension, it shows characteristics of integrat-
ing inheritance and innovation, where the core value orientation of referenced
policies is inherited during the diffusion process.
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Abstract: [Purpose/Significance] This study explores the patterns and mecha-
nisms of government big data policy diffusion to provide theoretical support for
policy formulation and enhance implementation effectiveness. [Method/Process]
Using social network analysis and thematic analysis, we analyzed 213 govern-
ment big data-related policies, constructed a reference relationship network
among policies, and examined the temporal, spatial, and thematic character-
istics of policy diffusion based on this network. [Results/Conclusions] Tempo-
rally, China’s government big data policy diffusion exhibits a typical S-curve
pattern. Spatially, it shows geographically unbalanced distribution characteris-
tics and hierarchical shading features. Thematically, it demonstrates a fusion of
inheritance and innovation, with the core value orientation of referenced policies
being preserved during the diffusion process.
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Government big data refers to massive datasets generated or acquired through
collection, processing, and transformation by administrative organs at all lev-
els, as well as public institutions and social organizations authorized by laws
and regulations to perform administrative functions in the process of fulfilling
their duties. Compared with other types of big data, government big data has
relatively higher value density and greater development potential, making it a
strategic priority for national development. Governments at all levels have ac-
tively introduced policies related to government big data, with increasing adop-
tion and mutual referencing among policies. These policies not only promote
the development of government big data but also provide guidance, standard-
ization, and safeguards for its implementation. Policy diffusion theory offers
an explanatory framework for the inter-regional spread of policies, and study-
ing the diffusion of government big data policies helps to accurately grasp the
underlying mechanisms, thereby improving both policy formulation and imple-
mentation efficiency.

Policy diffusion theory generally derives from sociology, information science,
and communication studies, typically referring to the process by which a policy
program spreads to another region and is adopted and referenced by the local
government [?]. Scholars both domestically and internationally have conducted
in-depth research on policy diffusion, covering concepts, characteristics, influ-
encing factors, outcome variables, and diffusion patterns and paths [?], yielding
numerous results in fields such as education policy, social policy, sports industry
policy, and informatization policy. Studies on diffusion characteristics and pat-
terns represent a classic research direction in policy diffusion. Policy diffusion
exhibits distinct features across multiple dimensions including time, space, and
actors, and analyzing these processes reveals diffusion patterns.

Wang Puqu et al., combining Chinese public policy diffusion practice, clas-
sified policy diffusion patterns into four types [?]: top-down hierarchical
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diffusion, bottom-up policy adoption and promotion, inter-regional and
inter-departmental diffusion, and diffusion from policy-advanced regions to
policy-follower regions. Ding Wenyao et al., based on policy diffusion and
policy transfer theories, studied the diffusion characteristics and patterns of
local big data policies in China from temporal, spatial, and content dimensions,
finding that the temporal diffusion curve of big data policies follows an S-shape
and conforms to the top-down hierarchical diffusion model [?]. Liu Hongbo
and Lin Bin also found that the diffusion of China’s artificial intelligence
policies is primarily directive and top-down hierarchical [?]. Foreign scholars
have conducted extensive research in this area. V. Gray proposed the national
interaction model, assuming a nationwide communication network among
local governments that enables free interaction between policies [?]. M. H.
Go proposed the regional diffusion model, suggesting that government policy
formulation may be influenced by policies in neighboring administrative regions
[?]. Walker proposed the leader-follower model, arguing that certain local
governments are leaders in policy formulation while others learn and draw
lessons from them rather than competing under pressure [?, ?]. F. S. Berry’s
vertical influence model posits that local governments reference national
policies rather than those of other local governments [?]. In practice, mixed
diffusion patterns are common, with vertical and horizontal diffusion occurring
simultaneously to ensure accurate and rapid policy spread within the social
system [?]. Whether the characteristics and patterns of these policy diffusion
models are similar to or innovative compared with China’s government big
data policy diffusion requires further analysis and discussion.

Research methods for policy diffusion have also diversified. Early research fo-
cused on measuring diffusion and adoption rates, representing an early quantita-
tive approach. Pei Lei et al. first introduced policy text analysis into policy dif-
fusion research, conducting thematic tracking of China’s informatization policy
diffusion from regional and temporal dimensions [?]. Zhang Jian et al. studied
the diffusion of China’s scientific and technological achievement transformation
policies through bibliometric and keyword temporal analysis, examining the pro-
cess and characteristics from four dimensions: intensity, breadth, speed, and
direction [?]. Li Jian et al. used event history analysis to examine the diffusion
mechanisms of provincial government purchasing services in China [?].

Although scholars have conducted in-depth research on policy diffusion, analysis
of government big data policy diffusion remains relatively limited. The content
diffusion relationships, diffusion extent, and whether and to what degree con-
tent innovation occurs in government big data policies remain unclear. Based
on social network analysis and thematic analysis, this study analyzes China’s
government big data policies to uncover underlying patterns, identify charac-
teristics in policy content formulation, and explore innovation points, thereby
providing reference and inspiration for future research and a scientific basis for
policy formulation.
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2 Data Sources and Research Methods

Policy texts were sourced from the official portal of the Central People’s Govern-
ment of China (“China Government Network”) and local government portals.
To avoid omissions, we supplemented our search with the domestic legal informa-
tion retrieval system “Beida Fabao.” Using “government big data,” “government
affairs,” and “big data” as keywords on these websites, with a cutoff date of De-
cember 31, 2018, we conducted manual screening to obtain a final sample of
213 valid policy documents. Since government big data development is closely
related to technological and industry application developments, our dataset in-
cludes both specialized government big data policies and related policies.

3 Research Process

We analyzed the diffusion of 213 government big data policies from temporal,
spatial, and thematic dimensions to reveal their main characteristics. First, we
coded the policies and identified reference relationships through content analy-
sis, followed by basic statistical analysis. We described the temporal diffusion
characteristics by analyzing the cumulative distribution of policy reference dif-
fusion. Second, based on content analysis and statistical results, we mapped
the regional distribution of reference frequencies and the administrative-level
reference network to reveal spatial and hierarchical diffusion characteristics.
Finally, we conducted thematic analysis of the core diffusion sub-networks in
the administrative-level reference network to examine content inheritance and
innovation during diffusion.

3.1 Policy Text Coding and Reference Relationship Identification

Coding policy texts involves assigning classification identifiers. We coded the
213 collected policies using a three-tier system: central, provincial, and mu-
nicipal/county. Central policies issued by the Party Central Committee, State
Council, and other central party and government departments were coded as
A (A1, A2, .., An). Provincial, autonomous region, and municipal government
policies were coded as B (B1, B2, .., Bn). Municipal and county government
policies were coded as C (C1, C2, ..., Cn).

We analyzed policy texts to identify reference relationships. When a reference
relationship exists, the referencing policy typically lists the referenced policy
title in book quotation marks. Reference relationships B84 central agencies
referencing other central agency policies, local governments referencing central
agency policies, municipal/county agencies referencing provincial policies, and
horizontal referencing among local governments at the same level. A reference
network with policies as nodes can visually demonstrate diffusion across different
levels. We then introduced social network analysis and visualization techniques
to construct the government big data policy diffusion reference network for
analyzing hierarchical diffusion.
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From the 213 policy documents, we extracted 187 pairs of policy reference rela-
tionships. For example, the Ministry of Industry and Information Technology’s
“Big Data Industry Development Plan (2016-2020)” states: “To thoroughly im-
plement the spirit of the Fifth Plenary Session of the 18th CPC Central Com-
mittee, implement the national big data strategy, and fulfill the State Council’s
‘Outline for Promoting Big Data Development’ in compiling this plan..” This
constitutes a reference relationship, with the “Big Data Industry Development
Plan (2016-2020)” as the referencing policy and the “Outline for Promoting Big
Data Development” as the referenced policy.

3.2 Temporal Characteristics of Policy Reference Diffusion

Based on the extracted policy reference relationships, we conducted a time-series
statistical analysis of reference frequencies, with results shown in Table 1 . The
data reveal high reference frequencies between 2015 and 2017, indicating rapid
diffusion of government big data policies during this period.

To further explore the changing trend of policy diffusion cumulative volume, we
imported the cumulative reference data by year into MATLAB for curve fitting,
using 2013 as the starting point. The scatter plot of data in Table 1 exhibited
S-curve characteristics, so we adopted a typical S-curve model. The resulting
functional relationship between cumulative diffusion volume and diffusion time
(Formula 1) achieved a coefficient of determination R? of 0.9776, indicating good
fit. The fitted curve is shown in Figure 1 [Figure 1: see original paper].

0.0041 + 0.15¢~*  (Formula 1)

Where ¢ (in years) represents diffusion time, and Y represents the cumulative
reference frequency at time ¢. Analysis of Figure 1 reveals that government big
data policy diffusion is currently in the early stage of slowing down. The tempo-
ral characteristics of government big data policy diffusion are not significantly
different from those of general public policies, though the overall diffusion pe-
riod is relatively short, closely related to the high priority placed on government
big data development at the national level.

3.3 Spatial Characteristics of Policy Reference Diffusion

We statistically analyzed reference frequencies by province to understand the
overall diffusion status across regions, with visualization results shown in Fig-
ure 2 [Figure 2: see original paper|. Guizhou, Shanxi, and Shanghai exhibit high
reference frequencies and deep diffusion. Guizhou holds significant advantages
in government big data development, leading nationally. In contrast, North-
west and Northeast China show low reference frequencies and shallow diffusion,
requiring strengthened guidance and active learning from better-performing re-
gions.
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To further understand the diffusion process across administrative levels, we
used nodes to represent policy documents, with node size indicating reference
frequency and arrows showing reference relationships (diffusion direction) from
referenced to referencing policies. Using Gephi’s ForceAtlas algorithm for net-
work layout, we visualized the reference network shown in Figure 3 [Figure 3:
see original paper]. The largest node is central policy A3, the “Outline for
Promoting Big Data Development,” indicating the highest reference frequency.
Central policies carry substantial weight in the network, and analysis of the A3-
centered sub-network reveals high reference frequencies from both other central
policies and local policies at all levels, demonstrating horizontal diffusion within
the same administrative level and “central-to-local” diffusion patterns.

Government big data policy diffusion follows administrative-level patterns. This
vertical diffusion includes not only sequential diffusion by administrative level
but also cross-level diffusion from central to municipal/county governments.
Horizontal diffusion phenomena also exist among municipal governments and
within central and provincial policies. Sequential and cross-level diffusion con-
stitute the main forms, with administrative directives playing a strong facilitat-
ing role—after higher-level policies are issued, lower-level governments actively
learn and formulate local policies based on the spirit of higher-level policies.
Small-scale horizontal diffusion represents learning and borrowing among gov-
ernments, though this characteristic is not prominent in the overall diffusion
process and warrants further strengthening and guidance.

3.4 Thematic Diffusion in Core Reference Networks

To further understand thematic changes in government big data policy diffusion,
we analyzed the diffusion status of core nodes in the reference network. We
identified 10 core diffusion relationships, with source policies A3, A14, AlS,
A19, A31, A32, A33, A35, B63, B157, and diffusion policy sets coded as a3,
ald, al8, al9, a3l, a32, a33, a35, b63, b157. We used the “Natural Language
Processing and Information Retrieval Sharing Platform” (NLPIR) developed by
the Chinese Academy of Sciences to extract keywords from each dataset, with
results shown in Table 3 .

We selected three commonly used indicators for thematic tracking analysis: in-
heritance ratio, diffusion ratio, and innovation ratio [?]. If a referenced policy
has N themes and a referencing policy has M themes, with n shared themes, we
define: - Inheritance ratio (Hscope): proportion of themes inherited from
referenced policy = n/N - Diffusion ratio (Dscope): proportion of themes
diffused in referencing policy = n/M - Innovation ratio (Iscope): proportion
of innovative themes in referencing policy = 1 - Dscope

These indicators and calculation methods are detailed in Table 4 . Calculation
results are shown in Table 5 .

Analysis of Table 5 reveals that, compared with high diffusion and innovation
ratios, several diffusion sub-networks exhibit low diffusion ratios but high inno-

chinarxiv.org/items/chinaxiv-202304.00180 Machine Translation


https://chinarxiv.org/items/chinaxiv-202304.00180

ChinaRxiv [$X]

vation ratios. This indicates that local policies have not fully comprehended and
implemented central policy spirit, and the balance between local adaptation and
adherence to central guidance needs optimization. Additionally, the inheritance
ratio for provincial/municipal policy diffusion is lower than that for central-to-
local diffusion, suggesting that top-down directive diffusion is relatively more
effective than horizontal policy learning.

(1) Thematic Inheritance Analysis. Thematic inheritance reflects the
shared core value orientation between referenced and referencing policies. Analy-
sis of inherited keywords in Table 3 reveals six inherited themes: 1) Promoting
government big data openness and sharing, reflected in keywords such as
“data,” “open,” and “share,” aiming to promote inter-departmental data sharing
and public data resource openness; 2) Emphasizing government big data
platform construction, reflected in “platform,” “system,” and “architecture,”
focusing on integrating various government information platforms; 3) Empha-
sizing government big data application, reflected in “application,” “mar-
ket,” and “service,” promoting big data in healthcare, social security, education,
and transportation; 4) Improving government big data quality, reflected
in “quality,” “catalog,” and “standard,” establishing standard systems; 5) En-
suring government big data security, reflected in “security” and “safety,”
strengthening safeguard systems; and 6) Promoting big data technology
development, reflected in “infrastructure” and “technology,” advancing core
technology research. These six themes cover crucial aspects of government big
data development, with data services and applications as goals, and platform
construction, standards, quality, and security as foundations.

(2) Thematic Innovation Analysis. Thematic innovation reflects optimiza-
tions and improvements made by referencing policies during implementation,
demonstrating local policy formulation characteristics. Analysis of innovative
keywords in Table 3 reveals six innovative themes: 1) Actively cultivating big
data industry demonstration zones, reflected in “industrial park,” “leading
enterprise,” and “pilot,” establishing national demonstration zones; 2) Govern-
ment data asset rights confirmation, reflected in “data asset,” promoting
asset-based management; 3) Government big data marketization, reflected
in “marketization,” “service,” and “financial products,” enabling joint develop-
ment and utilization; 4) Government big data talent cultivation, reflected
in “talent” and “personnel training,” strengthening professional development;
5) Government big data technology integration, reflected in “cloud com-
puting” and “innovation,” deepening integration with IoT and AI; and 6) Gov-
ernment big data application innovation, reflected in “smart community”
and “decision-making,” improving intelligent application levels. These six inno-
vative themes involve more detailed content related to policy implementation,
reflecting local characteristics. Data asset management and marketization are
pathways for value-added services, while talent provides intellectual support.
Industry demonstration zones summarize experiences and drive comprehensive
development.
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4 Conclusions and Outlook

Based on social network analysis and thematic analysis of 213 government big
data policies, this study examined diffusion across temporal, spatial, hierarchi-
cal, and thematic dimensions.

Temporally, China’s government big data policy diffusion exhibits a typical
S-curve pattern: slow initial diffusion, rapid mid-term diffusion, and gradually
slowing later diffusion. The process is currently entering the later slowing stage.
The temporal characteristics are similar to general public policies, though the
overall diffusion period is relatively short, reflecting high national priority.

Spatially, geographic distribution is unbalanced, with diffusion depth showing
agglomeration effects and neighboring regions influencing each other. Guizhou,
Inner Mongolia, Shanxi, and Shanghai show deep diffusion, while Northwest and
Northeast China show shallow diffusion. Hierarchically, diffusion demonstrates
shading characteristics, including not only sequential administrative-level diffu-
sion but also cross-level diffusion from central to municipal /county governments.
Small-scale “municipal-municipal” and intra-provincial diffusion reflects learn-
ing effects among neighboring regions and same-level governments.

Thematically, government big data policy diffusion combines inheritance and
innovation. Inherited themes are macro-level, covering openness/sharing, plat-
form construction, application, quality, security, and technology. Innovative
themes are more detailed, covering industrial parks, data assets, marketization,
talent cultivation, technology integration, and application innovation. Higher-
level policies emphasize overall framework design and macro guidance, while
local policies balance adherence to central spirit with local adaptation.

These conclusions offer guidance for policy formulation, implementation, and
forecasting. Based on our findings, we propose: 1) strengthening inter-regional
policy learning and exchange to address uneven distribution and limited hori-
zontal diffusion; 2) actively promoting policy competition and incentive mecha-
nisms alongside administrative directives to foster multi-dimensional diffusion;
and 3) strengthening governance and support systems, including infrastructure,
data quality, security, and processing technology for governance, and funding,
data rights, talent, and management for support.

This study describes the spatiotemporal and thematic diffusion characteristics
of China’s government big data policies but has limitations. First, policy theme
identification could be enhanced, potentially through LDA topic models. Sec-
ond, thematic diffusion analysis could be optimized, possibly using word vector
matching instead of thematic indicators. Finally, policy analysis could consider
additional dimensions such as institutional distribution, policy structure, and
policy type impacts on diffusion.
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Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv — Machine translation. Verify with original.
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