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Abstract  
E-government initiatives need to be understood as socio-technical systems (STS) that involve 

both use of ICTs and the reform of governance structures. This research applies the lens of STS 

to investigate e-government, based on a case study of Shenzhen. The study shows that the 

interactions between the Shenzhen Government’s organisational reforms and technological 

innovations successfully transformed urban governance to be service-oriented, highly efficient 

and transparent. From this, the presentation argues that there needs to be a continuous fit 

between the social and technical subsystems in government. Addressing difficulties connected 

to the social subsystem will make it possible to realise desired changes in the technical 

subsystem and vice versa. 
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1. Introduction 

Urbanisation and its related public management problems, such as low efficiency and bureaucracy, 

coupled with the Information and Communication Technology (ICT) Revolution, gave birth to the 

Electronic Government (E-Government) concept [1, 2]. E-government relies on ICTs, such as 

blockchain, big data, cloud computing [3], information infrastructure [4] and related software systems 

[5] to deliver public services [6, 7, 8]. The envisaged outcomes or the purposes of e-government are to 

make full use of ICTs to enhance government functions, to create a more efficient, streamlined, open 

and transparent government, and to provide better services for the public, enterprises and society [9-

11]. E-government is not only simply to offer traditional government services online through ICTs but 

also to reorganise the government structure, reengineer operation processes of public sectors, and 

transform the culture of government [1, 2, 12]. So e-government calls for socio-technical balance in its 

developments, where new interactions between tasks, technology, structure, and people emerge.  

This research aims at applying the lens of the socio-technical systems (STS) to investigate e-

government. The research applies a case study of Shenzhen's local government that has successfully 

adopted e-government. The research addresses the following question: (1) How and to what extent do 

the social subsystem and technical subsystem interact in the e-government system in Shenzhen, China 

and (2) how and under what conditions does the joint optimisation realise during this process? The 

study aims to contribute to the e-government literature by applying STS to the e-government system, 

showing the interactions between the organisational innovations and technological innovations of the 

e-government system, exploring the joint optimisation of e-government, and proposing avenues from 

the socio-technical perspective to advance e-government. 
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2. E-government and socio-technical theory 

E-government also called Electronic Government, Digital Government, Electronic Governance, e-

Gov and other similar names, emerged in the late 1990s in America [13]. Most definitions of e-

government emphasise the use of ICTs as tools, but differences in the goals of e-government reflect the 

priorities in the government strategies. In general, the goals of e-government fall into three categories. 

The first category is to improve the governance process of the government, making it more efficient, 

transparent, and cost-effective; the second category is to provide more convenient services for citizens 

and enterprises and transform rigid bureaucracy into service-oriented governments; the third category 

is to change the relationships between the government and other stakeholders, such as promoting civic 

empowerment, providing greater opportunities for citizen participation for democracy, and building 

cooperative governments [1, 6, 7, 19, 21, 24, 27].  

As a topic of transition studies, the majority of the e-government research analyses the traits of 

historical transitions and creates governance frameworks to direct the transition processes [14]. Several 

researchers have proposed some practical governance frameworks. Some of the governance 

frameworks are technical-driven, focusing on the role of ICTs e.g. big data [15, 16]. Other governance 

models focus on human and institutional factors, such as the role of governance structures, citizen-

centric, social capital, human resources and stakeholders [17-20]. However, the challenges and failures 

in e-government practice are partly attributed to the lack of balanced attention to both technical and 

social aspects in the implementation [21], thereby leading to the introduction of multi-level perspective 

(MLP) and STS perspectives to the field of e-government.  

While MLP is the most frequently adopted framework to understand the transition process [22-25], 

it suffers a drawback in that the hierarchical layers among niche, regime, and landscape are ambiguous 

[14]. Otherwise, this research uses practices as the analysis unit to focus on the horizontal view of 

transitions. STS theory advocates that the social and technical subsystems should be jointly optimised 

with considerations for the broader external subsystem. The social subsystem is concerned with the 

stakeholders’ attributes, skills, attitudes, values, the relationships and interactions among stakeholders, 

reward systems, authority and organisational structures, while the technical subsystem focuses on the 

processes, tasks, and technology needed to transform inputs to outputs [26-28]. The STS theory could 

help to discover the causal mechanisms and contextual conditions of the transition process.  

There are some proponents of socio-technical thinking in e-government implementation. For 

instance, Dawes [29, pp. 257] outlined an e-government framework that “reflected a dynamic socio-

technical system encompassing interactions among societal trends, human elements, changing 

technology, information management, interaction and complexity, and the purpose and role of 

government”. However, due to the holistic nature of this framework, the qualitative content analysis 

using this framework can hardly disclose the details of a case. Kompella [24, pp. 93] stated that e-

government required “redefining organisational activities” and “interactions among wider 

stakeholders”. However, the factor of governance structure had not been fully discussed. Bakunzibake 

et al. [21, pp. 53] investigated Rwanda and concluded the necessity of “a better fit between technical 

systems and social systems of organisations implementing e-government”. Due to the huge differences 

between China and Rwanda, it might be productive for further research to explore this area in the 

Chinese context. Gao et al. [30, pp. 2] guided by the socio-technical theory, constructed the theoretical 

logic of e-government, which is “the result of the intersection of government operation value and goal 

and general digital transformation logic”. The result emphasised the envisaged outcome of e-

government and confirmed e-government will cause “the flow and interaction of elements such as the 

government's internal structure and processes” [30, pp. 4].  

Empirical research in the context of China taking into account fundamental socio-technical factors 

is still limited. This research analyses the interactions of organisational structure, operational processes, 

and technology innovations in e-government in a Chinese case of a smart city. To guide the case study, 

from the STS perspective, this research proposes an analytical framework (Figure 1). The technical 

subsystem of e-government includes key technology, physical infrastructure, and information systems; 

the social subsystem consists of the government’s organisational structure, operational process and 

administrative culture [31]; the contextual subsystem includes the degree of autonomy and local 

conditions. In addition, to discover the causal mechanisms, this analytical framework includes the 



element of joint optimisation which suggests the envisaged outcomes of e-government due to the 

harmonisation and balance between the social and technical subsystems.  

 

 
Figure 1: Analytical Framework (Source: developed from [28]) 

3. Methodology  

A case study is a well-established research tool for examining the interconnections that exist between 

the many components and features of each case [32]. The reason for choosing Shenzhen as the study 

case is that Shenzhen is the typical vanguard of e-government in China. Shenzhen, a coastal city in 

southern China, has a geographical area of 1997 km
2 and a population of 17.68 million in 2021 [33]. In 

the 1980s, Shenzhen became a Special Economic Zone to serve as a trial run for China's reform and 

expansion [34]. Up to now, Shenzhen has progressed from being an underdeveloped village to a first-

tier city, ranking alongside Beijing, Shanghai, and Guangzhou as well as being regarded as China's 

Silicon Valley. It is also considered China's smartest city [10, 35]. 

In March 2006, China’s National Informatisation Steering Group officially issued the Overall 

Framework of National E-Government. This was a far-reaching document that established a new era of 

high investment and great development in China’s e-government construction [36]. In August 2006, 

Shenzhen became the first e-government pilot city in China [37]. Shenzhen essentially reflects the latest 

perception of and approach to e-government in China, as a leader of China’s e-government movement, 

and the so-called smartest Chinese city, in various e-government and smart city rankings, media 

reportage, and local government branding.  

To investigate the phenomenon, the authors conducted online semi-structured interviews from April 

2022 to March 2023 with 30 key informants including the leaders of the e-government projects, CEOs 

of related enterprises and residents in Shenzhen. Each interview lasted around 1 hour. All the interviews 

were recorded by smartphones after obtaining the interviewees’ informed consent. In addition, the 

authors collected secondary data, including policy documents, online news and industry reports from 

September 2021 to March 2023 on the Baidu search engine. Searched phrases were Shenzhen, e-

government, digital government, and smart city. Consequently, 370 documents regarding a series of 

organisational reforms and technological innovations were found to increase the reliability of the study 

by triangulation of data from different sources [38]. Coding was conducted under the guidance of the 

analytical framework in Figure 1 around the themes of 1) social subsystem, 2) technical subsystem, 3) 

contextual subsystem and 4) joint optimisation. The authors analysed the data using Corbin and 

Strauss's [39] methodology for a qualitative investigation. The analysis was performed to identify the 

socio-technical interactions in Shenzhen’s e-government system.  

 

4. Case description 



 

E-government in Shenzhen is developed in three stages. The first stage is 2006-2008 when the e-

government was just an up-and-coming state; the second stage is 2009-2017 when the e-government 

showed a burst and growth at an incredible rate in different government departments and agencies; the 

third stage is from 2018 up to now, where e-government entered the stage of resource coordination and 

top-level design. 

4.1. Stage 1: The birth of e-government  

In August 2006, Shenzhen became the first e-government pilot city in China [37]. In the aspect of 

physical infrastructure, the Shenzhen Government had built a unified e-government network (including 

intranet and extranet) for the whole city, which connected municipal and district supervision and 

command systems, as well as all relevant government departments [40]. The key technology in this 

stage was 3G and TD-LTE. In the aspect of information systems, the Shenzhen Government built an 

urban information resource exchange platform, which had become the hub of the city's information 

gathering, exchange, and sharing [41]. Based on resource sharing, the Shenzhen Government 

introduced the government online office system and the electronic document exchange system sought 

to establish an effective administrative office and employee management system, to stimulate the 

internal efficiency of the government and, to create a government-to-employee (G2E) e-government 

model [42]. As source D3 described: “Since the launch of the financial investment review management 

system, we no longer need to run around with a lot of paper materials which take a lot of time and effort. 

Now we use electronic formats, electronic documents, and electronic signatures in official activities 

and realise a paperless office.” Finally, the Shenzhen Government built a unified e-government platform 

for the whole city. This predominantly included an online approval system, an online law enforcement 

feedback system, an online public services system, an online public resource transaction system, and 

an online supervision system. The city's unified e-government platform was the embodiment of the 

government-to-government (G2G) e-government model and sought to realise most traditional 

government affairs efficiently, effectively, and at a low cost, through the application of information 

technology [41]. 

4.2. Stage 2: Expansion and scaling of e-government  

Building on the results of the e-government project, from May 2009, the Shenzhen government 

carried out an organisational reform to optimise the administrative approval process. This 

administrative approval process reform sought to break the boundaries between departments and used 

the online approval platform established in the e-government project to form joint approvals between 

departments and shorten the approval length [42-44]. By 2009, the e-government project of Shenzhen 

hardly developed the other two modes of e-government, namely, government-to-business (G2B) and 

government-to-citizen (G2C), due to the obstruction of the coordination and cooperation between 

various government departments. Therefore, the Shenzhen Government carried out an organisational 

innovation, government structure reform, which was officially launched on July 31, 2009 [45]. Firstly, 

the Shenzhen Government implemented the super-ministries reform that reduced the number of 

government departments from 46 to 31[45]. Then, the Shenzhen Government assigned 73 

responsibilities clearly to the newly established 31 government departments [46]. Secondly, the 

Shenzhen Government separated the administrative powers of decision-making, execution and 

supervision by reorganising the departmental functions into 7 commissions, 18 executive bureaus and 

6 offices [47]. Thirdly, the Shenzhen Government de-centralised around 284 administrative powers to 

streamline operations, as well as to focus on overall and macro-management [48].  

After the 39-day implementation of the government structure reform, the government portal, 

Shenzhen Government Online (http://www.sz.gov.cn/en/index.html), could better serve as a one-stop 

service for citizens and enterprises [49]. This is the first fruition of the G2B and G2C modes of e-

government, based on technological and organisational innovations. For example, under the previous 

arrangement, if a restaurant owner that is based in Nanshan District needs to register his/her business, 

they will be required to do so in various departments, including industry and commerce, and health. 



However, with the help of the Shenzhen Government Online website, all the necessary administrative 

approvals can be obtained in a few days (Source: D2). In 2015, the Shenzhen Government cooperated 

with both Alibaba and Tencent to integrate the city service platforms into Alipay Wallet, Weibo, Mobile 

Taobao and WeChat platforms. Taking advantage of Alibaba and Tencent in connecting consumers in 

the Internet field, the Shenzhen Government could provide citizens with a series of urban services such 

as traffic violation inquiries, road conditions and bus inquiries, living bill payments, and hospital 

registration more quickly and conveniently [50].  

The new challenge that emerged after divisional merging and administrative process restructuring 

was data silos effects, which was the biggest obstacle facing e-government. As source D12 described: 

“Data is the treasure of every department; the department that owns the data has confidence; no 

department is willing to share the data it collects”. Therefore, in November 2012, the Shenzhen Electron 

Government Affairs Resource Centre was established, with the main task of managing the city's e-

government infrastructure, government information resources and application platforms to promote 

interconnection, resource sharing, and efficient collaboration of the e-government project [51]. In 

October 2015, the Shenzhen Government issued the Administrative Measures for the Sharing of 

Government Information Resources in Shenzhen, which institutionally guaranteed the sharing of 

government information resources and further broke down data silos [52]. 

4.3. Stage 3: Sustainable development and top-level design of e-government  

In July 2018, the Shenzhen Government issued the Shenzhen Municipal New-Type Smart City 

Construction Master Plan, which proposed a three-tier smart city structure, including elements of 

platforms, systems, domains, operations, and supports to improve people's livelihood services and urban 

governance capabilities [53]. In January 2019, the Shenzhen Electron Government Affairs Resource 

Centre provided the unified government service mobile application, I- Shenzhen [54]. Specifically, 

Shenzhen citizens could enjoy services like 'I want to buy a house', 'I want to apply for medical 

insurance' and other scenario-based services on I-Shenzhen APP [54]. At the beginning of 2019, 

Huawei built a so-called City Brain for Shenzhen, which is a unified cloud governance platform that 

provided a unified service portal for society and provided online applications and business management 

for departments and agencies of the Shenzhen Government. The City Brain realised the connection 

between the municipal affairs cloud and the Guangdong province and districts, and realised resource 

sharing between the city and the districts. After integrating the city's information resources and 

platforms, the Shenzhen Government further made the government website and mobile application a 

one-stop public service platform for society [55].  

With the rapid development of national e-government, higher requirements for the integration of 

information resources and top-level design between municipal governments and provincial 

governments or even central governments were put forward. Therefore, in January 2019, the Shenzhen 

Government began institutional reform. This reform first corresponded to the change of the central and 

provincial institutions, which also alleviated the challenges of the current situation, whereby it was 

impossible to locate a corresponding higher-level institution after the previous institutional reform in 

Shenzhen [56]. Secondly, the Government Services and Data Management Bureau of Shenzhen 

Municipality was established, which was responsible for coordinating the promotion of e-government 

and smart city construction [57]. Thirdly, this reform tried to coordinate the allocation of administrative 

law enforcement functions and law enforcement resources and promoted coordination and 

comprehensive law enforcement in the fields of market supervision, ecological environment protection, 

cultural market, transportation and other fields. Finally, the reform tried to promote the convenience of 

administrative approval services for citizens and enterprises.  

At the same time, from 2018 onwards, the Shenzhen Government incorporated cloud computing, 

big data, blockchain and artificial intelligence (AI) technologies into the administrative approval 

system, which supports the automatic comparison of data, thereby showing the approval results in real-

time and without any laborious interventions. In 2019, the Shenzhen Government initiated the first non-

inductive declaration system, which allowed citizens and enterprises to provide less information or 

materials as well as spend less time in the administrative approval process [58]. The new administrative 

approval system was also a typical application of G2C and G2B e-government modes. It tried to help 



in breaking the initial administrative barriers of government agencies and also help to reshape the 

structure of the government [59]. Hence, the Shenzhen Government rapidly transformed from being a 

regulatory government to a service-oriented government, based on organisational and technological 

innovations. 

5. Findings and Discussion  

Through the investigation of the development of e-government in Shenzhen over 18 years from 2006 

to now, the research shows the interactions between the social subsystem and technical subsystem. 

Drawing upon the analytical framework in Figure 1, we dissect the process of e-government 

development in Shenzhen by stage. Table 2 summarised how the social subsystem, technical subsystem 

and contextual subsystem achieved joint optimisation. Several findings can be identified. 

First, the development of Shenzhen's e-government could be divided into three stages and the social 

subsystem and technical subsystem interactions in the e-government system were different in the three 

stages. In the first stage, the social subsystem and technical subsystem interacted at a very low level. 

The birth of e-government focused on the innovation of the technical subsystem. The Shenzhen 

Government established basic e-government network infrastructure and e-government information 

systems, and the core technology at this stage was 3G and TD-LTE. As for the social subsystem in fact, 

the Shenzhen Government took the pilot launching of the super-ministries reform in China and realised 

the super-ministries system in the departments of culture, transportation, and urban management in 

2004 [60]. After the reform came to an end, the number of relevant municipal departments was reduced 

from 42 to 35. But in the following five years, almost two new municipal departments were created 

every year. In 2009, when the super-ministries reform was fully launched, the number of municipal 

departments had been restored from 35 to 46 [61]. Moreover, the mechanism of mutual restraint and 

coordination of decision-making power, executive power, and supervisory power envisioned reform 

had never been implemented [62]. That was mainly due to the reform being radical, lacking 

corresponding top-level design, and being obstructed by vested interest groups. Because the social 

subsystem and technical subsystem did not evolve harmoniously at this stage, technological innovations 

transferred the governance processes online in limited scopes helping improve the work efficiency 

within the government to a limited extent.  

In the second stage, the e-government showed a burst and growth at an incredible rate in different 

government departments and agencies. The social subsystem and technical subsystem interacted at a 

relatively high level. Technological innovations in the e-government project were resisted by civil 

servants due to cognitive and psychological inertia (D13, D14). Therefore, the Shenzhen Government 

promoted the diffusion of technological innovations through the reform of the administrative approval 

process. Furthermore, the Shenzhen Government initiated the most vigorous government structure 

reform since the reform and opening up, which inspired governance efficiency and transparency [63]. 

The super-ministries reform integrated the departments or institutions with similar functions, broke 

down the constraints of departmental separation and avoided the overlapping of government functions 

to improve administrative efficiency [64-66]. It provided institutional prerequisites by not only 

combining institutions but “restructuring government agencies around administrative business 

processes to realise the unity of government functions” (D10). For example, the Market Supervision 

Bureau, which was composed of the old Municipal Administration for Industry and Commerce, the 

Municipal Bureau of Quality and Technical Supervision, and the Municipal Intellectual Property 

Office, was in charge of market supervision, market access, commodities quality supervision, 

administrative law enforcement and external services, which were under the jurisdiction of different 

government departments [45]. Next, the reform established an operating mechanism in which the 

powers of decision-making, execution, and supervision simultaneously restricted and coordinated with 

one another. The reform was conducive to breaking up vested interest groups, avoiding power rent-

seeking, and building a clean government. At last, the reform reduced administrative approval items, 

enhanced the service function and weakened the benefit function of the Shenzhen Government, which 

in turn strengthened the service-oriented administrative culture of the city. These reforms largely 

alleviated the social phenomenon of "government powers were departmentalised, departmental powers 

became profit channels, profit channels needed administrative approvals, and administrative approvals 



were complicated" [67]. There were many reasons for its success, for example, the failed overture of 

the administrative three-division system in 2004, and the elimination of interest groups. In 2009, 

Shenzhen Mayor Xu Zongheng was sacked, and the new Mayor Wang Rong took office. One month 

later, the reforms began [68]. On the basis of government structure reform, e-government was rapidly 

launched in newly established departments. Each department was rapidly establishing its own e-

government information systems. For example, Shenzhen Municipal Transportation Commission 

Shenzhen built a comprehensive transportation information exchange platform and six intelligent 

transportation systems including the public travel information service system, etc. [69]. Shenzhen 

Bureau of Housing and Urban-rural Development established an electronic bidding system, which 

enabled a scalable, transparent, fair, and competitive market [70].  

The third stage of e-government entailed resource coordination and top-level design. The social 

subsystem and technical subsystem interacted at a high level. Due to the rapid proliferation of e-

government projects, especially in the previous stage, various departments built their own e-government 

information systems, which resulted in vertical information islands, projects reconstruction and waste 

of resources. At the same time, the development level of e-government was unbalanced due to the 

different economic situations and leaderships of each department (Source: D9 ). Therefore, in the third 

stage, the Shenzhen government began to coordinate the city's e-government construction and strive to 

be upwardly compatible with the e-government resources and systems of the central government and 

Guangdong Province Government. The three-tier smart city structure and City Brain both embodied 

overall plan, coordination and linkage. The Shenzhen Government also promoted top-level design and 

overall construction through the innovation of the social subsystem. For example, the newly established 

Government Services and Data Management Bureau of Shenzhen Municipality was responsible for 

coordinating the promotion of the smart city and e-government construction. At this stage, the 

application of some key technologies, e.g. 5G, Internet of Things (IoT), AI and blockchain, has greatly 

promoted G2B and G2C e-government models. For example,  in 2018, the Shenzhen Government 

launched the blockchain electronic invoice system which quickly became popular among many small 

and micro enterprises [71, 72].  

Secondly, the joint optimisation of socio-technical interactions in Shenzhen depicts that the 

governance process is more efficient and transparent. It also depicts a more convenient service delivery 

for citizens and enterprises, as well as transforming rigid bureaucracy into a service-oriented 

government. However, the relationships between the government and other stakeholders did not seem 

to alter apparently. Although the Shenzhen Government tried to use technological innovation to reduce 

the cost of access to information and help the government to accept supervision, comments, and 

complaints from citizens. For example, the Shenzhen Government set up an online news release room 

to carry out various interactive communication services such as online comments, online petitions, 

online public hearings, and online investigations (Source: D4). It seemed that citizens lacked the 

motivation and confidence to participate in the management of urban affairs, as D6 explained: “I rarely 

complain and give any advice to the government because I don't feel it is necessary". Therefore, there 

is a necessity for more organisational reforms to promote civic empowerment, civic democracy and the 

building of cooperative governments.  

The contextual subsystem has indeed influenced the socio-technical interactions. As the bridgehead 

of China's reform and opening up and the special economic zone, Shenzhen has a higher degree of 

autonomy than other cities. Shenzhen only needs to pay taxes to the central government and not to the 

Guangdong Provincial Government, which means that Shenzhen can retain more taxes to develop e-

government (Source: D15). Next, Shenzhen always is the pilot city for social reforms and technical 

innovations, e.g. super-ministries reform in 2004 and 2009 and the e-government project in 2006. The 

flexible policy environment brings Shenzhen more opportunities and possibilities. Furthermore, 

regardless of the results of reforms and innovations, the Shenzhen Government has come under less 

political pressure (Source: D16). Thirdly, the average age of Shenzhen's permanent population is only 

32.5 years old, making it the youngest city in the country [73]. Moreover, the Shenzhen Government is 

committed to improving citizens' information skills through mass media and offline activities, 

eliminating the digital divide, and helping citizens enjoy the fruits of informatisation [74]. So 

technological innovations are more likely to diffuse in Shenzhen based on the young population and 

high digital literacy of Shenzhen citizens. At the same time, there are many technological innovation 

companies in Shenzhen, such as Huawei, Ping An and Tencent, which can provide the technology 



required for e-government to prosper [75]. Finally, as an immigrant city, Shenzhen has a small local 

population and is very inclusive. The Shenzhen Government also regards promoting the integration of 

the non-local population into Shenzhen as a basic city policy, strengthening humanistic care and 

education and training of the non-local population, and continuously improving the scope and content 

of public services [76]. As source D7 described: “The Shenzhen Government is a true public servant of 

the citizens with a nice service attitude. There are almost no locals in Shenzhen, so it is very open and 

inclusive. Some civil servants in the Guangzhou government still speak Cantonese, so they are more 

exclusive”. In view of the above characteristics of the contextual subsystem, the socio-technical 

interactions in Shenzhen are more successful.  

The final finding is that the key to e-government development is to break down data islands. 

Although the Shenzhen Government established a unified device interface and compatible information 

systems. However, the phenomenon of administrative business chimneys and data silos persisted. 

Source D10 remarked: “A certain administrative business has been connected vertically between 

municipal and district governments; however, there are still barriers to connecting the cross-

administrative business between different agencies and departments horizontally. This is more because 

of organisational barriers than technical barriers.” Therefore, the Shenzhen Government established the 

Shenzhen Electron Government Affairs Resource Centre and Government Services and Data 

Management Bureau of Shenzhen Municipality to promote information resource sharing and overall e-

government planning respectively. Moreover, the interactions between the social subsystem and 

technical subsystem in the second stage showed that breaking down the data islands of government 

departments can promote the government to provide more convenient services to society. At the same 

time, the construction of the government's one-stop service system can force organisational reforms to 

promote the sharing of information resources among various departments. It could be seen that breaking 

the data silos requires the coordinated evolution of social and technical subsystems.  

 

Table 1 
STS Perspective of E-Government Development in Shenzhen  

 
Stage 1: 2006-2008 E-
government emergence  

Stage 2: 2009-2017 E-
government expansion 
and scaling  

Stage 3: 2018-now E-
government sustainable 
development and top-level 
design  

Technical 
subsystem  

• TD-LTE, 3G  

• Government Intranet and  

• extranet infrastructure  

• G2E: government online  

• office system and the 
electronic document 
exchange  

• G2G: urban information 
resource centre, 
information resource 
exchange platform, 
unified e-government 
platform  

• 4G, cloud computing, 
big data, mobile 
Internet  

• Network 
infrastructure, sensors, 
cloud server  

• G2C and G2B: one-
stop government 
portal website  

• City service platforms 
on Alipay Wallet, 
Weibo, Mobile Taobao 
and WeChat platforms  

• AI, 5G, IoT, blockchain  

• Government service 
mobile application, I- 
Shenzhen  

• Three-tier smart city 
structure  

• City Brain  

Social 
subsystem  

• Hardly changed  • Governance service 
orientation and 
information resource 
sharing through 
reorganising 
institutions and 

• Improve resource 
integration through 
reorganising government 
institutions and launching 
new government agency  



launching new 
government agency  

• Improve governance 
efficiency and 
transparency by 
changing the 
administrative 
approval process and 
operating mechanism  

• Promote the sharing of 
information resources 
by publishing policy 
documents 

• Promote the 
comprehensive law 
enforcement and 
examination and 
approval service 
convenience by 
publishing policy 
documents  

Level of 
interactions 

• Low  • Relatively high • High  

Contextual 
subsystem  

• A high degree of autonomy 

• Flexible policy environment 

• Young citizens with high digital literacy 

•  Many technological innovation companies 

• Inclusive urban environment 
Joint 

optimisation 
Inspiration for efficiency 
within the government  

Efficiency, transparency 
and service-orientation 
of governance  

Top-level design, resource 
integration and service-
orientation of governance  

6. Conclusion  

E-government refers to a novel means by which public affairs can be streamlined, organised and 

managed, which should in turn lead to transformations in the structure of organisations and societies. 

Studies have demonstrated that an adequately implemented and managed e-government project can 

significantly reduce organisational bureaucracy by enhancing the value chain of procedures and 

services rendered to stakeholders. Through a case study of Shenzhen, this study shows that the 

interactions between the Shenzhen Government’s organisational reforms and technological innovations 

successfully promoted the urban governance process transforms to be service-oriented offering high 

efficiency and transparency. Hence, there needs to be a continuous fit between the social and technical 

subsystems in government. Addressing difficulties connected to the social subsystem will make it 

possible to realise desired changes in the technical subsystem and vice versa. Future research could 

investigate other interactions between social factors, such as stakeholders, and technical factors within 

the current case study and possibly others, so as to present a more holistic picture of the concept of e-

government. 

References 

[1] M. Alshehri and S. Drew, “Implementation of e-government: advantages and challenges,” in 

International Association for Scientific Knowledge (IASK), 2010. 

[2] G. Sharma and S. Kalra, “Advanced multi-factor user authentication scheme for E-governance 

applications in smart cities,” Int. J. Comput. Appl., vol. 41, no. 4, pp. 312–327, 2019. 

[3] S. Hashemi, K. Monfaredi, and M. Masdari, “Using cloud computing for e-government: 

challenges and benefits,” International Journal of Computer, Information, Systems and Control 

Engineering, 7(9), 596-603, 2013. 



[4] V. Bekkers, “Flexible information infrastructures in Dutch E-Government collaboration 

arrangements: Experiences and policy implications,” Gov. Inf. Q., vol. 26, no. 1, pp. 60–68, 2009. 

[5] E. Ziemba, T. Papaj, and D. Descours, “Factors affecting success of e-government portals: a 

perspective of software quality model,” in Proceedings of European Conference on eGovernment, 2014, 

pp. 252–262. 

[6] G. F. Khan, J. Moon, H. W. Park, B. Swar, and J. J. Rho, “A socio-technical perspective on e-

government issues in developing countries: A scientometrics approach,” Scientometrics, vol. 87, no. 2, 

pp. 267–286, 2011. 

[7] A. P. Manoharan and A. Ingrams, “Conceptualizing E-Government from Local Government 

Perspectives,” State Local Gov. Rev., vol. 50, no. 1, pp. 56–66, 2018. 

[8] M. Kassen, “Blockchain and e-government innovation: Automation of public information 

processes,” Inf. Syst., vol. 103, p. 101862, 2022. 

[9] A. Sabani, H. Deng, and V. Thai, “A conceptual framework for the adoption of e-government 

in Indonesia,” ACIS 2018 - 29th Australas. Conf. Inf. Syst., pp. 1–12, 2018. 

[10] R. Hu, “The state of smart cities in China: The case of Shenzhen,” Energies, vol. 12, no. 22, 

2019. 

[11] H. Nam, T. Nam, M. Oh, and S. Choi, “An Efficiency Measurement of E-Government 

Performance for Network Readiness: Non-Parametric Frontier Approach,” J. Open Innov. Technol. 

Mark. Complex., vol. 8, no. 1, 2022. 

[12] M. Indihar Stemberger and J. Jaklic, “Towards E-government by business process change-A 

methodology for public sector,” Int. J. Inf. Manage., vol. 27, no. 4, pp. 221–232, 2007. 

[13] Å. Grönlund and T. A. Horan, “Introducing e-Gov: History, Definitions, and Issues,” Commun. 

Assoc. Inf. Syst., vol. 15, no. June 2005. 

[14] M. Zolfagharian, B. Walrave, R. Raven, and A. G. L. Romme, “Studying transitions: Past, 

present, and future,” Res. Policy, vol. 48, no. 9, 2019. 

[15] S. Berke, “The sustainable development of data-driven smart cities: Citizen-centered urban 

governance and networked digital technologies,” Geopolit. Hist. Int. Relations, vol. 11, no. 1, pp. 122–

127, 2019. 

[16] M. N. I. Sarker, M. N. Khatun, G. M. Alam, and M. S. Islam, “Big Data Driven Smart City: 

Way to Smart City Governance,” 2020 Int. Conf. Comput. Inf. Technol. ICCIT 2020, pp. 264–271, 

2020. 

[17] L. Anthopoulos and P. Fitsilis, “Exploring architectural and organizational features in smart 

cities,” Int. Conf. Adv. Commun. Technol. ICACT, pp. 190–195, 2014. 

[18] L. Mayangsari and S. Novani, “Multi-stakeholder co-creation Analysis in Smart City 

Management: An Experience from Bandung, Indonesia,” Procedia Manuf., vol. 4, pp. 315–321, 2015. 

[19] R. P. Dameri and C. Benevolo, “Governing Smart Cities: An Empirical Analysis,” Soc. Sci. 

Comput. Rev., vol. 34, no. 6, pp. 693–707, 2016. 

[20] W. Ooms, M. C. J. Caniëls, N. Roijakkers, and D. Cobben, Ecosystems for smart cities: tracing 

the evolution of governance structures in a Dutch smart city initiative, vol. 7, no. 2019. International 

Entrepreneurship and Management Journal, 2020. 

[21] P. Bakunzibake, G. O. Klein, and S. M. Islam, “E-Government Implementation Process in 

Rwanda: Exploring Changes in a Sociotechnical Perspective,” Bus. Syst. Res., vol. 10, no. 1, pp. 53–

73, 2019. 

[22] F. Kern, “Using the multi-level perspective on socio-technical transitions to assess innovation 

policy,” Technol. Forecast. Soc. Change, vol. 79, no. 2, pp. 298–310, 2012. 

[23] C. Martin, “Barriers to the open government data agenda: Taking a multi‐level perspective,” 

Policy & Internet, vol. 6, no. 3, pp. 217–240, 2014. 

[24] L. Kompella, “E-Governance systems as socio-technical transitions using multi-level 

perspective with case studies,” Technol. Forecast. Soc. Change, vol. 123, pp. 80–94, 2017. 

[25] C.-K. Lee and L. Yu, “A multi-level perspective on 5G transition: The China case,” Technol. 

Forecast. Soc. Change, vol. 182, p. 121822, 2022. 

[26] R. P. Bostrom and J. S. Heinen, “MIS Problems and Failures: A Socio-Technical Perspective, 

Part II: The Application of Socio-Technical Theory,” MIS Q., vol. 1, no. 4, p. 11, 1977. 

[27] S. Shan, L. Wang, J. Wang, Y. Hao, and F. Hua, “Research on e-Government evaluation model 

based on the principal component analysis,” Inf. Technol. Manag., vol. 12, no. 2, pp. 173–185, 2011. 



[28] L. G. Militello et al., “Sources of variation in primary care clinical workflow: Implications for 

the design of cognitive support,” Health Informatics J., vol. 20, no. 1, pp. 35–49, 2014. 

[29] S. S. Dawes, “Governance in the digital age: A research and action framework for an uncertain 

future,” Gov. Inf. Q., vol. 26, no. 2, pp. 257–264, 2009. 

[30] T. P. Gao, H. Su, and T. Yu, “The Connotation and Logical Construction of Government Digital 

Transformation - Based on the Analysis of Sociotechnical System Theory,” E3S Web Conf., vol. 251, 

2021. 

[31] G. Nesti and P. R. Graziano, “The democratic anchorage of governance networks in smart 

cities: an empirical assessment,” Public Manag. Rev., vol. 22, no. 5, pp. 648–667, 2020. 

[32] C. C. Ragin, “Case-oriented research and the study of social action,” in Rational choice theory 

and large-scale data analysis, Routledge, 2019, pp. 158–168. 

[33] Statistics Bureau of Shenzhen Municipal, Shenzhen Statistical Bulletin 2021. URL: 

http://tjj.sz.gov.cn/zwgk/zfxxgkml/tjsj/tjgb/content/post_9763042.html.  

[34] L. Yang, Y. Chen, N. Xu, R. Zhao, K. W. Chau, and S. Hong, “Place-varying impacts of urban 

rail transit on property prices in Shenzhen, China: Insights for value capture,” Sustain. Cities Soc., vol. 

58, p. 102140, 2020. 

[35] Z. Bao and W. Lu, “A decision-support framework for planning construction waste recycling: 

A case study of Shenzhen, China,” J. Clean. Prod., vol. 309, no. May, p. 127449, 2021. 

[36] I. S. Sodhi, “E-government in China: Status, challenges, and progress,” Trends, Prospect. 

challenges Asian e-governance, pp. 36–54, 2016. 

[37] CPGPRC (The Central People’s Government of the People’s Republic of China), Informatisation 

of government affairs in Shenzhen—becoming the first pilot city of national e-government affairs, 

2006. URL: http://www.gov.cn/jrzg/2006-08/07/content_356844.htm.   

[38] W. K. Olsen, M. Haralambos, and M. Holborn, “Triangulation in Social Research: Qualitative 

and Quantitative Methods Can Really Be Mixed,” in Developments in Sociology, Causeway Press Ltd, 

2004. 

[39] J. Corbin and A. Strauss, “Basics of Qualitative Research| SAGE Publications Inc,” Sage 

Thousand Oaks, CA, USA, 2015. 

[40] SGO (Shenzhen Government Online), Strengthening E-government Work, 2006b. URL: 

http://www.sz.gov.cn/zfgb/2006/gb511/content/post_4975723.html.  

[41] SGO, Work Plan for Accelerating the Construction of E-government and Building a Sunshine 

Government, 2009a. URL: http://www.sz.gov.cn/zfgb/2009/gb640/content/mpost_4997488.html.  

[42] SGO, Several measures are taken by Shenzhen to take the lead in achieving full coverage of 5G 

infrastructure and promoting high-quality development of the 5G industry, 2009b. URL: 

http://www.sz.gov.cn/cn/xxgk/zfxxgj/zcfg/szsfg/content/post_6580357.html.  

[43] Economic Daily, Shenzhen continues to strive to be a pioneer in system innovation, 2011. URL: 

http://paper.ce.cn/jjrb/html/2011-01/13/content_134656.htm.  

[44] Feng, W.L. “From “Structural Reform” to “Management Reform”——The Innovative Practice of 

Optimizing the Administrative Approval Process in Shenzhen City”. China Institutional Reform and 

Management, (11), 31-33, 2014. 

[45] CPGPRC, The newly established department in Shenzhen is listed, and the Super-ministries 

Reform has taken a key step, 2009. URL: www.gov.cn/jrzg/2009-09/08/content_1411981.htm.  

[46] The Time Weekly, Shenzhen's Super-ministries Reform goes deep into district-level institutions, 

2011. URL: www.time-weekly.com/wap-article/11222.  

[47] SGO, Shenzhen Sunshine Project Implementation Opinions, 2006a. URL: 

www.sz.gov.cn/zfgb/2006/gb471/content/post_5004757.html.  

[48] Nanfang Daily, Exposing Shenzhen's institutional reforms, 2009b. URL: 

https://news.sina.com.cn/c/2009- 09-09/082116266665s.shtml.  

[49] Ministry of Culture and Tourism of the People's Republic of China, Building a public-centred 

government website, Practice and experience in the construction of Shenzhen government portal 

website, 2011. URL: 

https://mct.gov.cn/whzx/zxgz/whbwlaqhxxhgz/xxhjs_whaq/201111/t20111129_800724.htm.  

[50] Guangzhou Daily, Alibaba and Tencent launched the Internet + city "enclosure war", 2015. URL: 

http://tech.china.com.cn/internet/20150423/179756.shtml.  

http://tjj.sz.gov.cn/zwgk/zfxxgkml/tjsj/tjgb/content/post_9763042.html


[51] Nanfang Daily, Shenzhen E-Government Resource Center Unveiled, 2012. URL: 

https://news.sina.com.cn/c/2012-11-01/083025485963.shtml.  

[52] Guomai Internet Information Consulting Co., Ltd., Practice of Shenzhen Municipal Big Data 

Resource Platform, 2020. URL: https://www.sohu.com/a/372648088_224692.  

[53] SGO, Overall Plan for the Construction of a New Smart City, 2018. URL: 

http://www.sz.gov.cn/szzsj/gkmlpt/content/7/7039/post_7039277.html#19244.  

[54] CPGPRC, Create popular government service applications with Internet thinking - Shenzhen is 

fully promoting the construction of the city's unified government service APP - I Shenzhen, 2019. URL: 

http://www.gov.cn/xinwen/2019-04/15/content_5383278.htm.  

[55] Huawei, Digital Shenzhen: Government Affairs on the Cloud, 2020. URL: 

https://e.huawei.com/cn/case- studies/leading-new-ict/digital-city/government-cloud.  

[56] Southern Magazine, A picture to understand the broadcast of Shenzhen's Institutional Reform’ 

plan, 2019. URL: https://baijiahao.baidu.com/s?id=1622320769805870221&wfr=spider&for=pc.  

[57] SGO, Government Services and Data Management Bureau of Shenzhen Municipality, 2020a. 

URL: www.sz.gov.cn/en_szgov/govt/agencies/g/content/post_1383335.html.  

[58] Guangdong Provincial Government Service Data Administration, Shenzhen launched the quick 

administrative approval system, 2020. URL: zfsg.gd.gov.cn/xxfb/dsdt/content/post_3093849.html.  

[59] SGO, Empowered by Big Data, Shenzhen Promotes the Modernisation of Governance 

Capabilities, 2020b. URL:www.sz.gov.cn/szzt2010/zdlyzl/spgg/ggxx/content/post_8178051.html.  

[60] Cai, W.X., “Reshaping the Party-State System? A Discussion on the Reform of Local [Super 

Ministry System] in Mainland China”. Journal of Public Administration, (41), 73-104, 2011. 

[61] China Business News, The Rebounding Super-ministries Reform, 2010. URL: 

https://m.yicai.com/news/397687.html.  

[62] Nanfang Daily, Committees, bureaus and offices are divided into real super departments, 2009a. 

URL: https://news.sina.com.cn/o/2009-08-01/075616049633s.shtml.  

[63] SZPG (Shen Zhen Press Group), Shenzhen builds an upgraded version of the reform of the super 

ministry system to do a good job in the transformation and subtraction of government functions, 2014. 

URL: https://www.chinanews.com.cn/sh/2014/04-21/6086928.shtml.  

[64] Xue, G.L, “Review and Prospect of Government Power Structure Reform”. Hebei Academic 

Journal, 2008 (04), pp. 136-139, 2008.  

[65] Xue, L. and Liou, K. T., “Government reform in China: Concepts and reform cases”, Review of 

Public Personnel Administration, 32(2), pp. 115–133, 2012. doi: 10.1177/0734371X12438242.  

[66] Wu, Y.Z and Zhang, P., “The future trend of the reform of the majority system - taking into account 

the "elasticity factor" and "social factor". Observation and Ponderation, 2013, 0(4), pp. 53-57  

[67] Economic Information, Break the official seal "siege", 2012. URL: 

http://www.jjckb.cn/opinion/2012- 04/09/content_368446.htm. 

[68] China Business News, The Eighth Administrative System Reform in Shenzhen: Bumpy Road, No 

Turning Back, 2010. URL: https://m.yicai.com/news/599617.html.  

[69] CPGPRC, Shenzhen Intelligent Transportation: Build a platform and six systems in the next three 

years, 2011. URL: http://www.gov.cn/gzdt/2011-09/27/content_1957461.htm.  

[70] SZPG, Shenzhen Construction Engineering Bidding Realises the Whole- process 

Electronicization, 2016. URL: http://sztqb.sznews.com/html/2016-06/02/content_3539681.htm.  

[71] SGO, Shenzhen builds a "tax-industry" alliance chain, 2020c. URL: 

http://www.sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_7355849.html.  

[72] Ye, C.Q, “Invoices can be issued simultaneously by using WeChat payment”. Financial 

Technology Times, 27(1):87-87, 2019.  

[73] SGO, Bulletin of the Seventh National Population Census of Shenzhen, 2021. URL: 

http://www.sz.gov.cn/zwgk/zfxxgk/zfwj/bmgfxwj/content/post_8808436.html.  

[74] SGO, Twelfth Five-Year Plan" for Shenzhen's Informatisation Development, 2012. URL: 

http://www.sz.gov.cn/zfgb/2012_1/gb776/content/mpost_4999568.html.  

[75] Southern Metropolis Daily, Shenzhen will take the lead in building a digital government-leading 

city by 2025; these factors are the key, 2022. URL: 

https://m.163.com/dy/article/HAK3HM1E05129QAF.html.  

[76] SGO, Action Plan for Creating a Safe Shenzhen, 2013. URL: 

http://www.sz.gov.cn/zfgb/2013/gb833/content/mpost_4988410.html. 


