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ABSTRACT The government of China seeks to improve e-government service quality and build a service-
oriented government that citizens find satisfactory. To this end, big data is being used as a new tool of
government service innovation. However, there is a lack of research on how big data affects the performance
of government smart services. This article explores the influence mechanisms of government big data
capabilities on the performance of smart service provision, utilizing the carding analysis of relevant literature,
published both in China and abroad. To this end, a structural equation model was constructed. Using data
from 289 valid questionnaires in Jiangsu, Shandong, Zhejiang, and other provinces and cities in China,
the study tests internal mechanisms of big data capabilities and its effect on smart service performance.
Following a new definition of government big data capability, the paper divides the capability into three
dimensions: big data system capability, big data human capability and big data management capability. The
main conclusions are as follows: (1) Big data management capability has a significant positive impact on big
data human capability and big data system capability. (2) Big data system capability has a significant positive
impact on big data human capability. (3) Big data system capability and big data management capability have
a significant positive effect on smart service performance. (4) The impact of big data human capability on
smart service performance is not however significant enough to bring about the improvements which the
government seeks.

INDEX TERMS Big data system capabilities, big data human capabilities, big data management capabilities,
smart service performance, structural equation model.

I. INTRODUCTION
In this era of the Internet’s vigorous development, govern-
ment departments are facing challenges including the diver-
sification, complexity and personalization of public needs in
the provision of public services. These challenges restrict
the ability of the government to improve its service perfor-
mance. As a result, how to improve service performance is
a key development goal of government organizations, as it
involves the cornerstone of government trust. In addition,
with the rapid improvement of information technology and
the vigorous development of China’s smart government con-
struction, big data’s value is increasingly prominent. The use
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of big data technology can improve the government’s oper-
ating model, internal decision-making efficiency and infor-
mation transparency. It promotes more efficient and conve-
nient smart services for the public, and helps to construct a
people-satisfactory government [1]–[4]. In the context of the
rapid development of information technology, improvement
of the government’s smart service performance depends on
its capability adequately to respond to challenges, especially
regarding the government’s capability to control big data
technologies.

Correct and reliable data enable better decision support,
smarter policy making, faster and richer visualizations, and
overall improvements to public services, based on better
insights into citizen needs [5]. Klievink et al. [6] assessed the
big data readiness of the public sector via organizational con-
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sistency, organizational maturity and organizational capabili-
ties. The results further demonstrate that big data can be used
in the public sector if it is consistent with public sector organi-
zational goals and working methods. As a result, government
departments should actively embrace big data technologies.
On the one hand, it helps respond to a wide range of public
issues in a timelymanner at relatively low cost, while improv-
ing government’s social communication, scientific decision-
making, and organizational coordination capabilities. On the
other hand, it can help identify the public’s differentiated
and personalized service needs, and improve public service
capabilities, crisis prevention capabilities, and social mobi-
lization capabilities [7], [8]. Finally, government’s stock data
governance can also improve service efficiency and expand
service supply, while the government’s incremental data can
more accurately reflect social needs and provision of public
services [9].

Norris and Reddick [10] pointed out that many govern-
ment departments had not integrated the introduction of their
information technology into service processes transformation
and management system upgrading. which results in reduced
performance return. According Fan and Chen’s [11] research
conclusions, many of the benefits of big data to smart services
are based on the government’s big data capability. As a result,
if the ability of departments to control and use big data is
not improved with the advance of the technology, service
performance will not achieve desired results. In short, there is
an urgent need to explore the composition of the elements of
government’s big data capabilities, the relationship between
the elements, and the factors mechanisms in relation to the
performance of government smart services. This would help
clarify how to use big data to improve the performance of
government smart services in the context of China’s current
social transformation.

To date, there is limited research on big data capabili-
ties. Studies on the relationship between big data capabil-
ities and government smart service performance are also
rare. Joseph and Johnson [12], Feller et al. [13], and
Ram et al. [14] indicated that in the private sector big data
could improve decision-making, promote organizational effi-
ciency and effectiveness, lead product innovation, achieve
better infrastructure management and lower operating costs,
accurately segment customers, ascertain needs precisely, pro-
vide targeted and personalized services, and overall improve
customer satisfaction. Zheng and Zhou [15] and Cheng and
Li [16] discussed the cultivation mechanism of enterprise
big data capabilities. Xie et al. [17], Ren et al. [18] empir-
ically explored big data analysis capabilities, concluding
that they were conducive to the improvement of corporate
business innovation patterns and collaborative performance.
In related research on government departments, scholars have
also started to pay attention to the relationship between
big data and internet public opinion [19], emergency man-
agement [20], security privacy [21], governance [22] and
public services [23]. Yan [24], Archenaa and Anita [25] pro-

posed that big data analysis could be used to solve problems
involved in social security, urban construction, employment
and entrepreneurship, environment and sustainable develop-
ment, corruption, and so on. Big data can also help real-
ize improved governance and help to build smart cities to
facilitate better urban management. However, the current
implementation of big data is facing great challenges. If gov-
ernment pays too much attention to big data technology,
blindly implements big data schemes, and lacks the intro-
duction and cultivation mechanism of big data talents, then
big data will not be able to produce improved results and
fulfil its potential value [26]. Big data itself cannot create
improved value. A single big data technology cannot be
effective without corresponding improvements in personnel
for practical operations. Big data talents may not achieve sus-
tainable development without a corresponding management
mechanism [27], [28]. Therefore, both the private and public
sectors should seek to build and enhance their capabilities to
operate and apply big data. Fan and Chen [11] explained that
the government’s big data capabilities should aim to integrate
and construct background data in the cycle of data openness,
in order to provide society with a mass of data suitable for
easy reuse. Zhu [29] proposed that the government’s big data
capability is a composite capability that arises from the appli-
cation of big data technology to its work. It affects the gov-
ernment’s ability to acquire, process, and apply data to ensure
scientific decision-making and efficient process operation.
For the improved performance of big data and smart services,
the ‘‘Big Data Drives Smart Public Services’’ is introduced
[30]. Big data can alleviate problems such as insufficient
public service supply, uneven supply and demand, and ‘‘frag-
mentation’’ of supply. By using big data, government depart-
ments can predict people’s demand for services in a more
timely manner, improve democratic and scientific decision-
making, expand communication channels of service targets
to reduce service costs, improve service efficiency, and
overall realize public services’ diversification, precision and
humanization.

Although scholars’ research on big data is no longer only
conceptual, we do not yet have extensive research on the
connotation and measurement of government big data capa-
bilities from a micro perspective. At the same time, the gov-
ernment’s smart service construction model is still at an early
stage. Performance measurement has not yet achieved a uni-
fied framework. This article explores the internal dimensions
of big data capabilities and the impact of these dimensions
on the performance of government smart services, and seeks
to provide a basis for the development of government smart
services. Firstly, the article explains the context and potential
impact of the government’s big data capabilities and smart
services, and establishes for both an evaluation index system.
Secondly, the article builds a relationship model between
government big data capabilities and smart services, and
determines the relationship between them. Thirdly, the arti-
cle explores the internal dimensions of big data capabilities
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and their impact on the performance of government smart
services, and provides a basis for the development of gov-
ernment smart services.

II. CONCEPT DEFINITION
A. BIG DATA CAPABILITIES
Data has become as important a factor of production as
physical assets and human capital. Regarding the concept
of big data, the McKinsey Global Institute provided a use-
ful definition: it is a data set large enough to exceed the
capabilities of traditional database software tools in terms of
acquisition, storage, management, and analysis [31]. It has
four characteristics: large volume, fast velocity, diverse data
types, and low value. Many scholars summarize these char-
acteristics as ‘‘4V’’, that is, Volume, Variety, Velocity, Value
[32], [33]. At present, scholars aim to realize the potential
value of big data through technical research and processing
of related data. Chen and Hsieh [5] holded that research
on big data should focus on how to use that data and how
to transform ‘‘a bunch of data’’ into ‘‘big data’’. Big data
analytics capabilities in healthcare is the ability to acquire,
store, process, and analyze large amounts of health data in
various forms, while users are provided with meaningful
information that enables them to discover business value and
insights in a timely manner [34]. Therefore, the government’s
big data capabilities should not merely indicate the progress
in big data technology, but should be a more comprehensive
and dynamic concept. Scholars have also begun to distinguish
between data, big data, big data analysis capabilities, and
big data capabilities. According to McAfee’s research [35],
we can draw conclusions that big data can be regarded as
another expression of ‘‘analysis’’. And it is an intelligent
activity that seeks to extract knowledge from data and turn
it into a business advantage. In a word ‘‘analysis’’ is the
most important and basic ability of big data. Some scholars
even believe that the ability of big data analysis is the same
as the ability of big data. However, this view is one-sided.
Analysis only gives new insights to the data, while practical
application can make it generate new value. According to
Fan’s research [36], the government’s big data capabilities
should carry through the entire data life cycle. It needs to
consider data acquisition, data analysis, data application,
data storage and other processes, as well as data availability,
integrity, heterogeneity, data privacy, data law, and data gov-
ernance. It is clear that the generation, collection, analysis,
application, and management of government big data is a
complex and dynamic process. The reason why it can play
a key role in government departments is that the big data
system platform, big data talents and big data management
system work collectively. Resource-Based Theory shows that
competitive advantage is achieved through the deployment of
valuable resources and capabilities. Resource-Based Theory
is the main paradigm for evaluating organizational resources,
capabilities and organizational performance. The research on
IT capabilities is based on this assumption. Big data capa-

bilities are the upgrade of IT capabilities. So, we believe that
government big data capabilities are important organizational
capabilities for the government to maintain long-term com-
petitiveness and improve service satisfaction. In addition to
basic technical concepts, government big data capabilities
should also include big data system facilities, big data human
skills, and the ability to manage and apply big data. Big
data system facilities provide application platforms, big data
human capabilities provide technical support, and big data
management capabilities coordinate manpower and system
facilities, enabling the two to develop harmoniously. Zheng
and Zhou [15] also pointed out that the definition of big
data capabilities from a technical perspective was often too
narrow, ignoring the relationship between technology and
corporate history and culture, which has led to the narrow
claim of technical determinism. Based on these analyses,
the government’s big data capability should be defined as the
ability to use big data technology and big data management
system to quickly obtain, integrate and deeply analyze data
on the basis of the government’s big data platform, and
carry out data prediction and application, so as to promote
the government’s accurate decision-making and improve the
efficiency of government management and service.

Scholars have different opinions on the division of big
data capability measurement dimensions. Gupta and George
[37] proposed three dimensions of tangible resources, human
resources and intangible resources. Kiron et al. [38] identified
the organizational culture, analysis platform and analysis
skills of employees as the core dimensions of big data analysis
capabilities. Wamba et al. [39] showed the Big Data Analy-
sis Capability Model (BDAC). He analyzed big data capa-
bilities from three dimensions of management capabilities,
infrastructure capabilities and human capabilities. Although
these classifications are different, scholars have generally
paid attention to big data application platforms, big data
human capabilities, and big data management capabilities.
Combining definitions of government big data capabilities,
this article measures government big data capabilities from
three aspects: big data system capabilities, big data human
capabilities, and big data management capabilities.

1) BIG DATA SYSTEM CAPABILITIES
Big data system capabilities refer to the completeness of
the construction of the big data platform in an organization.
Compared to the traditional infrastructure, in big data its
integrity, diversity and comprehensiveness are emphasized.
According to the opinion of Piro et al. [40], information and
communication technology platforms are widely regarded as
the key factors of smart cities. The information-centric plat-
form that he has created can be widely used in e-government
and public administration, intelligent transportation systems,
public safety, health care and other fields. Du and Zhao [41]
put forward suggestions for building a national integrated
government big data platform based on the global ‘‘govern-
ment as a platform’’ development model, involving the trend
towards construction experience to promote data integration,
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sharing, openness and application, in order to serve the peo-
ple. Based on the conclusions of Gupta and George [37]
and Ren et al. [18], this study measures the capabilities of
big data systems from the following: big data information
communication platform, big data unified business platform,
big data online service platform, the big data security guaran-
tee and security assessment system, and big data technology
processing platform. The government information commu-
nication platform seeks to accelerate interaction, eliminate
barriers, and break down information silos; the unified busi-
ness platform aims to standardize and simplify the service
process and improve process operation efficiency; the online
service platform is to facilitate the work of the masses and
achieve at home ‘‘one network for processing’’; the security
guarantee and security assessment system is to ensure data
security, prevent privacy leakage and data crisis; the technical
processing platform is used to specifically process multiple
types of data to obtain increased value. In sum, the application
of big data platforms provides basic equipment guarantees
for data decision-making and data applications, which are
conducive to improving the value of data.

2) BIG DATA HUMAN CAPABILITIES
Mikalef et al. [42] pointed out that most current big data
research focuses on infrastructure, intelligence and analysis
tools, while lacking attention to, for example, human ability
to master big data skills and knowledge. Big data talents
are the core resources. The ability of big data systems to
generate value requires the role of big data human capabil-
ities. Big data human capabilities refer to the ability of big
data talents in an organization to obtain new insights and
new values of data through the use of big data technology.
Based on the views of scholars such as Wang et al. [34],
big data human capabilities are divided into big data acqui-
sition and integration capabilities, unstructured data analysis
capabilities, big data decision support capabilities, big data
prediction capabilities, big data visualization capabilities and
big data knowledge and technology learning capabilities.
Big data human capability is an indispensable software for
government departments to develop and apply big data. Only
by combining software and hardware can the value of data
be fully realized. Among them, big data acquisition and
integration capabilities refer to the ability of government
departments to collect, store and clean internal and external
data widely and effectively. The scope of data acquisition
includes not only intra-sector data integration, but also the
realization of cross-regional, cross-level and cross-sector data
integration, plus extensive Internet data and integration of
external data between countries. Unstructured data analysis
capabilities refer to the ability to conduct in-depth analysis of
unstructured data, such as images and videos, to arrive at new
conclusions and new insights. There is much unstructured
data used by government, so it is important to adopt new ana-
lytical methods to better understand data. Big data decision
support capabilities refer to the ability to provide managers
with improved support for more precise decision-making

and actions based on analysis of big data results. Big data
decision-making can greatly reduce errors caused by empir-
ical decision-making. Big data prediction capabilities are
very important ability in data applications. Predictive analysis
through data models can predict future potential problems
and provide an early warning, so that data can generate new
value. For example, during the 2009 pandemic in the United
States, Google obtained timely information through analysis
of big data, which provided more valuable information than
the Centers for Disease Prevention. It not only predicted the
route of influenza transmission, but even predicted where it
would spread [43]. Big data visualization capabilities refer
to the visual display of data through image technology and
other means, making it easier to understand the meaning of
the data. Finally, big data knowledge and technology learning
capabilities could also be integrated into the big data human
capacity. With the remorseless improvement of science and
technology, it is only when people have a certain learning
ability that they can dynamically improve their ability to con-
trol technology. In addition, the development of big data by
government departments cannot only rely on big data talents.
Existing government staff should also aim to continuously
master basic big data knowledge, and make good use of big
data to promote their department’s work efficiency.

3) BIG DATA MANAGEMENT CAPABILITIES
Big data management capabilities refer to the ability to plan,
organize, direct, coordinate and control big data systems and
big data personnel. Gupta and George [37] proposed that
within a company’s big data capabilities, if managers do not
have the potential to meet needed new insights, then the orga-
nizationwill not effectively use intelligence gathered from the
data. Big data managers’ management, operation and appli-
cation are important in improving data’s value. Wamba et al.
[39] defined big data management capabilities according to
four aspects: planning, decision making, coordination, and
control. This article uses Wamba’s perspective to define and
measure big data management capabilities from five aspects
of leaders’ attention to big data, big data development plans,
big data development department responsibility system, poli-
cies and regulations for government data, and data-driven
organization culture. Among them, the leader’s attention to
big data is the first step for government departments to
apply big data. When Gupta and George [37] developed the
big data management and analysis capability scale, the big
data analysis manager had an improved understanding of
the application of big data as one of the key indicators.
Second, the data development plan is conducive to ensuring
that big data is developed and promoted continuously in gov-
ernment departments. At present, all government departments
in China’s provinces are actively promoting the application
of big data. For example, in December 2012 Guangdong
Province introduced the ‘‘Work Plan for the Implementation
of Big Data Strategy in Guangdong Province’’. In July 2013,
Shanghai proclaimed the ‘‘Shanghai Three-year Action Plan
for the Promotion of Big Data Research and Development
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(2013-2015)’’. Third, the big data development department
responsibility system encourages each department to per-
form its responsibilities, while jointly promoting the devel-
opment of big data. At present, some regions in China
attach great importance to the development of big data, and
have set up special departments to manage it. For example,
in October 2015, the Big Data Development Administration
of Guizhou Province was established. It is responsible for
data resource management, big data applications, industrial
development and so on. Fourth, building data security laws
and regulations can prevent information and private data from
being leaked or stolen. Security and privacy issues are key
issues in the IT era. In the era of big data, the volume of
data has increased dramatically. In particular, government
departments have more core data. To improve traditional data
security technologies, there must be adequate data protection
laws and regulations. Finally, the establishment of a data-
driven culture is conducive to improving decision-making
methods, facilitating the achievement of more precise deci-
sion making and helping bring about more refined services.
Lavalle et al. [44] pointed out that the reasons why big data
projects are often ineffective are related to deficiencies of
organizational culture, not to data types or lack of technology.
Finally, it is obvious that the establishment of a data decision-
making culture is of great significance to the operation and
potential value of big data.

B. SMART SERVICE PERFORMANCE
The new public service concept has been deeply rooted in
the hearts of the people, and governments of all countries
aim to build their service-oriented capacities. The concepts of
‘‘smart city’’ and ‘‘smart community’’ have been frequently
mentioned, and ‘‘smart government’’ has naturally become
the focus of many management scholars. The concept of
‘‘wisdom’’ integrates ‘‘service’’ into new connotation. The
New Public Service Theory pays more attention to demo-
cratic values and public interests, and emphasizes that the
function of the government is to serve rather than steer. Smart
services are proposed based on The New Public Service The-
ory, emphasizing that government services should be more
contemporary in the context of the new era. Ma et al. [45]
claimed that providing smart services to the public is the
ultimate goal of a smart government. Algebri et al. [46]
et al. discussed the trend of smart government, and propose
that in order to realize the power of data, the integration of
government services, seamless service experience, and citi-
zen participation, e-government servicesmust be transformed
into smart government services. Wang [47] pointed out that
intelligent government service represents a new direction
for the development of e-government. The construction of
new government management processes, based on percep-
tion, evaluation, decision-making, management services and
dissemination, is an important component of promoting a
service-oriented and transparent government. It aids promo-
tion and formation of a new governance structure where gov-
ernment and citizens are integrated via benign interactions.

Government informatization has gone through several
stages of digital government, e-government, and mobile gov-
ernment, before developing into smart government [48].
In general, smart government is a new development stage
of e-government, and smart service is a new development
direction of electronic public services. Compared with elec-
tronic public services, smart services place more emphasis
on the openness, intelligence, personalization, and interac-
tivity of services. Openness of services chiefly implies that
government departments expand the degree of openness of
data and information, enhance the quality of openness of
data and information, and allow the public to obtain as
much necessary required information as possible. There are
many open data movements around the world. Attard et al.
[49] pointed out that transparency and data reuse are two
of their main goals. He believed that there are three main
reasons for opening government data: transparency, releasing
social and commercial value, and participatory governance.
Transparency allows the public and other stakeholders to
monitor the legitimacy of government initiatives and their
actions. It also enables stakeholders to access, use, reuse,
and distribute data. Data information is currently the most
competitive resource. The more the government opens data
resources, the more the public uses government information
to create value, which is conducive to the vitality of data and
also to further promote innovation. Intelligent service means
that the government uses advanced technology to provide
public services conveniently, quickly, and actively through
networks, virtualization, and self-service methods. The intel-
ligentization of services reduces the cost of time for the public
to obtain services, and can also reduce the pressure on labor
costs of government services, while improving service ini-
tiative. The intelligentization of service methods requires the
application of current advanced technologies. Big data, cloud
computing, the Internet of Things, artificial intelligence and
other technologies, should ideally work together to achieve
improved diversification and intelligence of service methods.
Third, smart services emphasize personalization. Guo and Lu
[50] pointed out that information overload has become one
of the problems hindering the effectiveness of e-government
services. Intelligent e-government services with personalized
recommendation technology can provide appropriate solu-
tions. Pieterson et al. [51] viewed the personalization of
electronic services as the adjustment of electronic services
to individual users based on specific users and user-related
information. Personalization provides a great opportunity for
public needs to be met as far as possible. Personalization of
services can infer, predict and even influence public behavior,
improve communication and service efficiency between the
government and the public, and overall increase public satis-
faction with government. Personalized service means that the
government provides customized services to citizens focused
on the Internet, and directly driven and serviced by flexible
operations. For example, if a citizen wants to go to a certain
place, the intelligent transportation system can recommend
multiple alternative routes for him or her to choose according
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to traffic conditions and the person’s special requirements,
and also provide real-time navigation for the citizen; the
government service website can provide virtual scene-type
services to guide the public; people can customize their own
service pages and service methods, according to their own
ideas and service needs. Finally, the interactivity of smart
services means that government departments and the public
can fully communicate and cooperate, and the latter can have
an influence in a wider range of government affairs, such as
policy making. Linders [52] proposed that in the age of social
media, government services are changing from e-government
to we-government. The government should treat the public
as a partner and expand the role of citizens from ‘‘mere
passive public service consumption’’ to a situation where
participation in joint decision-making is actively pursued.
Citizens could also take more responsibility to obtain greater
decisions related to management and decision-making. This
author believes that interactive services are mainly mani-
fested in the following aspects: public participation methods
should be convenient and diverse, for example, the public
can submit ideas and opinions through various platforms such
as government WeChat, Weibo, and the Government Affairs
Center website; the public can interact with the government in
real time during the participation process, and the public and
government officials can have an equal dialogue on various
issues; the government should also provide timely feedback
during public participation, especially public complaints and
suggestions, which should be verified and resolved, while
processing and results should be announced in a timely man-
ner, the government should also reasonably adopt public ideas
and opinions during decision-making. Services are not only
about providing products to the public. They also need to
focus on the public’s service experience and their subject
consciousness. Service interactivity is the most complete
manifestation of government service quality and must attract
more attention. In summary, this article considers that smart
services refer to the government as a whole. It involves appli-
cation of advanced new technologies, with smart portals as
the platform, and data decision-making as the core. The aim
is to provide open, intelligent, personalized and interactive
public services to the public, thereby ultimately improving
public service satisfaction.

At present, there is much literature on e-government per-
formance measurement, but relatively little on e-government
service performance. Li and Shang [53] listed eight contri-
bution dimensions of e-government service quality: system
quality, reliability, security, accessibility, information quality,
service capabilities, interactivity, and responsiveness. Fei and
Yu [54] used a fuzzy analytic hierarchy process to construct
an electronic public service performance evaluation model
from three aspects: information disclosure, service maturity
and public participation. Yan [55] builded an evaluation index
system from four aspects: information, government service,
communication feedback and website application. Smart ser-
vice is a more advanced manifestation of electronic public
service. In addition to inheriting all the characteristics of

FIGURE 1. Theoretical model diagram.

FIGURE 2. Standardized structure model.

electronic public service, it also has more advanced technical
and management characteristics. The performance of smart
services is the effect that government departments need to
provide smart public services to the public. Based on the
service orientation, combined with the definition of govern-
ment smart services and the above analysis, open services,
intelligent services, personalized services, and interactive ser-
vices are considered performance measurement indicators of
government smart services.

III. THEORETICAL ASSUMPTIONS AND MODEL BUILDING
A. BIG DATA MANAGEMENT CAPABILITIES AND BIG DATA
SYSTEM CAPABILITIES
The construction and development of big data system plat-
forms cannot be separated from big data management capa-
bilities. Davenport and Patil [56] stated that the goal of big
data analytics is to develop an information ecosystem that
helps share information, optimize decisions, communicate
results, and create new insights for businesses. Shamim et al.
[57] proposed that solving management challenges related
to the use of big data starts with leadership. First, leaders’
emphasis on knowledge would have a positive effect on
knowledge management in their organization, and leaders’
focus on big data would help accelerate the organization’s
application of big data. Second, government departments
should make detailed plans for the positioning, goals, infras-
tructure, applications, industrial ecology, and security of big
data development, which would help government depart-
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ments purchase and structure big data systems to achieve
greater service value. At present, all provinces and cities
in China seek to accelerate the construction of data centers
and industrial service platform clusters to promote the joint
construction, sharing and interconnection of various gov-
ernment departments. Finally, the construction of a special
management department for big data plays an operational and
maintenance role in the operation of the system platform. The
installation, update, operation, and subsequent maintenance
of the platform require professional support from the big data
department. In addition, the formulation of laws and regu-
lations related to big data is also a prerequisite for ensuring
platform security and data privacy. This is similar to what the
scholars of the IT era have demonstrated. IT is not only a
technical tool of a department, but also a strategic tool of the
enterprise. The enterprise will plan the IT infrastructure at the
strategic level. If there are sound IT rules, the implementation
of IT infrastructure will be backed by a strong system, and
the level of IT infrastructure will be improved accordingly
[58]. This perspective once again shows the importance of
management to hardware technology. Based on this, this
article suggests the following hypothesis:

H1: Big data management capabilities have a significant
positive impact on big data system capabilities.

B. BIG DATA MANAGEMENT CAPABILITIES AND BIG DATA
HUMAN CAPABILITIES
Shamim et al. [57] pointed out that big data management has
a positive effect on big data decision-making ability, which
in turn affects the quality of decision-making. In this article,
the big data decision-making ability is understood to be one
of the manifestations of the big data human capabilities. In
addition, the establishment of big data management capa-
bilities can help government departments select and equip
corresponding talents. By analyzing big data positions and
understanding the capabilities required, a department can
introduce and deploy talents, which is conducive to matching
positions and achieving their best use. For example, by ana-
lyzing big data positions, one can make reasonable personnel
arrangements for data scientists, data architects, data engi-
neers, data ethics managers, and visualization experts. At the
same time, the training of big data knowledge skills is also
inseparable from the planning of big data. Big data technol-
ogy increasingly innovates, and traditional statistical methods
are difficult to sustain. On the basis of the introduction of rel-
evant talents, internal key talent training and the improvement
of overall data skills should be strengthened. At the same
time, by regularly developing big data personnel development
plans, training big data personnel and updating big data skills
in a timely manner, government personnel can use big data
and replace ‘‘empirical decisions’’ with ‘‘data decisions’’ to
make datawork better. In addition, a data decision culture also
has an impact on the behavior of an organization’s personnel.
Data-driven organizations should develop a culture in which
‘‘what we know’’ replaces ‘‘what we think’’ in order to reduce
dependence on intuition and instinct and improve decision-

making science and precision [35]. Based on this, this article
suggests the following hypothesis:

H2: Big data management capabilities have a significant
positive impact on big data human capabilities.

C. BIG DATA SYSTEM CAPABILITIES AND BIG DATA
HUMAN CAPABILITIES
The connectivity of IT infrastructure can link different
regions, external suppliers, and people wherever they are
physically located. When the organization has good IT hard-
ware and software facilities, its employees can also receive
continuous linked training. They would then have the ability
to use these IT facilities to solve business problems [59],
find business opportunities [60], and enhance organizational
learning [61]. First, for big data, the introduction of big data
platforms can motivate government personnel to further learn
advanced data analysis technologies and knowledge, receive
relevant training, familiarize themselveswith various applica-
tion platforms, and master corresponding skills to reduce ser-
vice time to improve the efficiency of government services.
Second, big data systems can promote the exchange and
communication of personnel at different levels and between
different departments, realize the transfer of information and
knowledge, enhance mutual-assisted learning, and improve
the level of personnel knowledge and skills. Finally, com-
pared with the previous information technology platform,
the big data system platform is more concise and easier to
operate, which can separate the staff from the complicated
work process and achieve a high level of work efficiency.
Zhou [62] proposed that in the era of big data, the deep
integration of digital technology and network technology
provides new decision-making methods and technical means
for acquiring public opinion via the internet, while chang-
ing decision-making thinking after an event, predicting in
advance the reduction in cost, and helping protect the gov-
ernment’s prestige and authority. Based on this, this article
suggests the following hypothesis:

H3: Big data system capabilities have a significant positive
impact on big data human capabilities.

D. BIG DATA MANAGEMENT CAPABILITIES AND SMART
SERVICE PERFORMANCE
Mithas et al. [63] advanced information management capa-
bilities as a key and a high-level organizational capability,
which can improve performance management capabilities,
process management capabilities, and customer management
capabilities, thereby improving organizational performance.
Xue et al. [64] proposed that IT management capability is
the only resource to maintain competitive advantage, with a
direct role in promoting alliance performance. As far as big
data management capabilities are concerned, its enhancement
can realize the convenience, efficiency and personalization of
services. First, government departments formulate a big data
development and construction plan, design basic government
service modules and local special service modules, and set
up different sections for different groups, such as the elderly,
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women, disabled people, farmers, etc., while also providing
targeted services to help achieve services’ personalization
and specialization. It is also possible to further explore ‘‘pri-
vate customization’’ services by deep mining big data and
designing interactive service scenarios. Second, the man-
agement department responsible for the development of big
data explores how to promote the intelligence of government
services through big data and make services more convenient
with technology. Third, the use of big data can innovate
communication channels and build an interactive platform
mechanism between the government and the business (G2B)
and between the government and the citizen (G2C), which
is conducive to increasing the interaction of stakeholders,
improving communications, and further establishing smart
government that is fair, just, open and responsive, and works
collectively Finally, data protection policies and regulations
play a role in protecting smart services, enabling smart ser-
vices to advance smoothly and safely. Based on this, this
article suggests the following hypothesis:

H4: Big data management capabilities have a significant
positive impact on smart service performance

E. BIG DATA SYSTEM CAPABILITIES AND SMART SERVICE
PERFORMANCE
The provision of smart services requires the support of big
data system platforms. Dai and Bao [65] and others proposed
that the construction of Internet government information ser-
vice platform and convenience service platform can provide
more high-quality and efficient online government service,
use digital technology to understand citizens’ needs, optimize
resource allocation, and improve government public service
level and promote public participation in governance. Zhang
[66] pointed out that building a big data governance plat-
form has four important implications. The first is to sim-
plify administration and decentralization, change government
functions. The second is to innovate governance methods
and promote scientific decision-making. The third is to grasp
market demand and optimize market services. The fourth
is to strengthen market supervision and reduce power rent-
seeking space. It is proposed that the most intuitive change
brought about by big data governance is the transition from
management to service. The purpose of building a big data
platform is to reduce cost and prevent the waste of time and
manpower, and to achieve fast, timely, convenient and intel-
ligent services, aligned with new technologies. For example,
the construction of a big data unified information platform
is conducive to government information services’ compre-
hensiveness, convenience, and diversification. Via this plat-
form, the public can query the information they receive and
related services. Big data-based service websites can make
services more intelligent, comprehensive, and personalized.
At present, many provinces and cities in China are promoting
the construction of government website special services and
gradually building brands to distinguish them from other
websites, thereby improving services’ appropriateness. The
application of big data by the government to promote people’s

livelihood services can realize large-scale smart transporta-
tion, environmental protection, medical treatment, education
and tourism. Based on this, this article suggests the following
hypothesis:

H5: Big data system capabilities have a significant positive
impact on smart service performance.

F. BIG DATA HUMAN CAPABILITIES AND SMART SERVICE
PERFORMANCE
Lv et al. [67] pointed out that the advanced human capital
structure is matched with the upgrading of technological
structure to create and improve the innovation environment,
and then to upgrade and improve the performance of scien-
tific and technological innovation. The realization of smart
services in the government field also requires the protection
of big data talents. Big data talents have a technical guarantee
role in improving the performance of smart services. Si and
Liu [68] pointed out that the application of big data and its
technology has brought about a new round of government
governance reform and innovation, which has become an
important background and condition for smart government
governance. The improvement of human data skills training
in big data would help improve service efficiency and inno-
vate service methods. For example, data integration skills
are conducive to information integration and sharing across
regions, hierarchies, and departments. The interoperability of
various departments enables high-speed circulation of service
information and improves service efficiency. Data analysis
skills, especially data mining technology, can generate new
data values, thereby providing new construction directions
and innovative service methods for urban planning, health-
care, etc. Data prediction capabilities can predict traffic con-
gestion and help re-plan routes, predict weather conditions to
facilitate improvements to daily life, provide early warning
of natural disasters such as earthquakes and tsunamis, to take
precautionary measures in advance to reduce disaster costs.
In short, by relying on their skills, big data can help realize
the rapid supply of services, and innovate service methods,
making services more intelligent and personalized. Based on
this, this article suggests the following hypothesis:

H6: Big data human capabilities have a significant positive
impact on smart service performance.

Based on the above assumptions, the theoretical model
constructed in this article is as follows.

IV. RESEARCH METHODS
A. QUESTIONNAIRE DESIGN
This study uses the Likert five-point scale method to design
a scale for big data management capabilities, big data system
capabilities, big data human capabilities and smart service
performance where ‘‘1 = strongly disagree, 2 = disagree,
3 = fair, 4 = agree, 5 = strongly agree.’’ The higher the
score, the higher the degree of agreement with the question.
The questionnaire is divided into two parts: the information
section and the questionnaire. The questionnairemeasures the
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government’s big data capabilities and smart service perfor-
mance. There are 33 questions. Among them, smart services
use internal consistency [69] to package smart service per-
formance items in the actual analysis process to form four
dimensions of open service, intelligent service, personalized
service and interactive service, to perform the following reli-
ability and validity analysis and structural equation model
analysis.

B. QUESTIONNAIRE COLLECTION AND DISTRIBUTION
The questionnaire was conducted in two steps. The first
step was a preliminary survey, a small sample test. A ques-
tionnaire was designed and completed based on previous
relevant research results. The questionnaire was discussed
with e-government-related experts and government staff. The
initial questionnaire was completed after revision and dis-
tributed on-site at Gaochun Municipal Government Service
Center, Jiangsu Province, China. A total of 50 question-
naires were distributed, 44 questionnaires were returned, and
32 valid questionnaires were collected. The effective rate
was 64%. After analyzing the results of the questionnaire
pre-test, some unsatisfactory items were deleted, and the
questionnaire items were revised and improved based on the
interview results to form a formal questionnaire. The second
step was the data collection of the formal questionnaire.
The survey area in the formal survey was Jiangsu Province,
Zhejiang Province, Shanghai Municipality, and Shandong
Province, where e-government is developing rapidly. The sur-
vey departments are mainly government departments related
to the application of big data, such as the traffic management
department, the tax department, the Human Resources and
Social Security department, the administrative departments
for industry and commerce, and the government service
centers at various levels where the provinces and cities are
surveyed. The survey objects mainly included the staff of
administrative agencies, institutions, and government agen-
cies. The distribution timewas fromApril to June 2019. There
are two ways to issue field questionnaires and electronic
questionnaires through the ‘‘Questionnaire Star’’ platform. A
total of 450 were issued. A total of 424 questionnaires were
eventually recovered. 135 invalid questionnaires were elim-
inated. This left 289 valid questionnaires and the effective
questionnaire recovery rate was 64.22%.

V. RESULTS
A. RELIABILITY AND VALIDITY
Reliability test. The sample reliability test is the credibility
of the questionnaire data. It mainly examines whether the test
results are consistent. In social science research, Cronbach’s
α coefficient is usually used as the measure. Based on this,
this study also used the Cronbach’s α coefficient to test the
reliability of the questionnaire. It is generally believed that
Cronbach’s α is greater than 0.7, and the scale has high
reliability. Using SPSS 22.0 software to statistically analyze
the questionnaire data, the results (as shown in Table 2) indi-

TABLE 1. Construct and survey items.
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TABLE 2. Reliability analysis.

cate that Cronbach’s α coefficient of each variable is above
0.8, and the minimum is 0.894. This shows that the research
variables involved have good reliability and are suitable for
factor analysis.

Validity test. The sample reliability test seeks to examine
the degree of content, which includes content validity and
structure validity. As for the content validity, the content
validity of the questionnaire is based on the relevant research
results at home and abroad as the theoretical basis, and
it has been modified and improved by experts in related
fields. For structural validity tests, there are mainly conver-
gence validity and disjunction validity tests. This article uses
AMOS 21.0 software to determine the convergence validity
by using the factor load, combined reliability and AVE value
in the confirmatory factor analysis method. In social science
research, if the absolute value of the factor load is greater
than 0.5, the combined reliability is greater than 0.7, and
the AVE value is greater than 0.6, then the scale is typically
considered valid. From Table 3, we can see that the factor
loadings of the variables involved in this study are above 0.7,
the combined reliability is above 0.8, and the AVE values are
above 0.6, which shows that each factor has a strong effect
on the corresponding latent variable. The explanatory power,
that is, the convergence validity is better. In the discriminant
validity test, it is generally considered that the square root of
the AVE value of each variable is greater than the correlation
coefficient between the variables, that indicates the discrim-
inant validity is considered to be high. Table 4 was obtained
after analysis and arrangement by SPSS 22.0 and AMOS
21.0. It can be seen in Table 4 that the data on the diagonal of
the rectangle, that is, the square root of each variable AVE is

TABLE 3. Validity analysis.

TABLE 4. Descriptive statistics and correlation analysis.

greater than the correlation coefficient between the variables.
This indicates that the scale has good discriminative validity.
In short, the sample has good validity and the quality of the
questionnaire is high, and further research can be carried out.

B. PATH ANALYSIS AND HYPOTHESIS TESTING
Model fitting and evaluation. The fit test is to test the predic-
tion models that have been made, and compare their predic-
tion results with the actual occurrence. This article mainly
uses the AMOS 21.0 software to test the fit of the three
measurement models of big data system capabilities, big
data human capabilities, and big data management capabil-
ities, as well as the fit test of the big data capability and
smart service performance structural equation model. Select
9 indicators such as RMR, RMSEA, GFI, AGFI, NFI, RFI
for inspection. It can be seen from Table 5 that the fitting
indices of the three measurement models of big data system
capabilities, big data human capabilities, and smart service
performance meet the requirements. Except for the RMSEA
value, the rest of the big data management capabilities meet
the requirements. It is therefore considered that the overall fit
of the measurement model in this article is better. In addition,
the related indexes of the government’s big data capability
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TABLE 5. Summary table of model fitting.

and smart service performance structure model constructed
also met the requirements, and the model fits well.

Hypothesis testing. In this article, AMOS 21.0 software
was used for hypothesis testing. Hypothesis testing was
mainly used to verify the hypotheses proposed in this arti-
cle. P value was mainly used to test the significance of the
relationship between variables. It can be seen from table
6 that other hypotheses (H1, H2, H3, H4 and H5) have been
verified, except that H6 has not been verified due to the
insignificant P value. First, the standardized path coefficient
from big data management capabilities to big data system
capabilities is 0.615 (P<0.001), indicating that big data man-
agement capabilities have a significant positive impact on
big data system capabilities. Second, the standardized path
coefficient from big data management capabilities to big data
manpower capabilities is 0.525 (P<0.001), indicating that
big data management capabilities have a significant positive
impact on big data manpower capabilities. Third, the stan-
dardized path coefficient from big data system capabilities to
big data human capabilities is 0.337 (P< 0.001), indicating
that big data system capabilities have a significant positive
impact on big data human capabilities. Fourth, the standard-
ized path coefficient from big data management capabilities
to smart service performance is 0.488 (P<0.001), indicating
that big data management capabilities have a significant pos-
itive impact on smart service performance. Fifth, the stan-
dardized path coefficient of big data system capabilities to
smart service performance is 0.324 (P<0.001), showing that
the big data system capabilities to smart service performance
has a significant positive impact. Sixth, the standardized path
coefficient of big data human capabilities on smart service
performance is 0.084 (P=0.181), whose P value does not
reach a significant level, indicating that the influence of big
data human capabilities on smart service performance is not
significant. The details are shown in table 6, and the standard-
ized path diagram is shown in figure 2.

VI. CONCLUSION AND FUTURE WORK
The research explores the impact path of government big
data capabilities on smart service performance, and explores
the relationship between the dimensions of government big

TABLE 6. Hypothesis testing data of structural mode.

data capabilities, and builds a conceptual model between big
data system capabilities, big data human capabilities, big data
management capabilities, and smart service performance.
This model is empirically analyzed through 289 valid sam-
ples, and the following research conclusions and inspirations
are obtained.

Firstly, big data management capabilities have a signifi-
cant promotion effect on big data system capabilities, big
data human capabilities, and smart services. This shows the
importance of a robust plan for the research and development,
introduction and application of big data platforms, and the
necessity of a certain plan for the introduction and training of
corresponding talents, conducive to the gradual application
of big data in government departments and the progressive
promotion of digital decision-making and the building of
a smart government. In addition, a department’s big data
organization capability is also very important. Establishing a
big data department to cooperate well with other departments
and embed big data technology in its business operations can
play a full effect in the big data system platform. At present,
many provincial, municipal, or district governments in China
have set up functional departments related to big data, such
as the Big Data Development Administration established
by Guizhou Province, which is a department-level big data
management department directly under the provincial gov-
ernment. It has built the first provincial government data
gathering, sharing, and open Guizhou system platform on
the cloud, set up the world’s first big data exchange, and
has taken the lead in formulating local regulations for the
development and application of big data. This makes the
development of big data in Guizhou provincial government
departments in the forefront of such efforts in China [77].
In addition, it is necessary to establish big data-related laws
and to clarify the responsibilities and rights of managers and
users in the process of data collection, collation, analysis, and
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sharing [78]. This is appropriate to ensure the reasonable and
standardized use of data security. At the same time, it is also
necessary to strengthen the soft management of data, starting
from the organizational culture, and to integrate the thinking
of data decision-making into the daily work of government
workers, thereby improving the accuracy of services. In short,
development of a big data development plan, implementation
of a big data division of labor management system, formula-
tion of laws and regulations on the application of big data,
and promotion of a data-driven organizational culture are
of great significance for the innovation of data platforms,
the training of data talents and the improvement of smart
services.

Secondly big data system capabilities have a significant
promotion effect on big data human capabilities and smart
services. At present, the construction of big data system
capabilities is particularly important. Ma et al. [79] points
out that data governance through government’s big data
platform provides an exploratory solution path to break the
fragmented management system and achieve cross-system
and departmental data sharing. However, at present, the phe-
nomenon of ‘‘information islands’’ and ‘‘knowledge islands’’
between government departments still exists. In addition,
there is sometimes a response from government personnel
that because they are not sure whether the impact of data
opening is good or bad, then they will not directly open
government data. This idea of avoiding risks also makes data
integration difficult. But once the big data sharing platform
is opened, it would produce huge benefits. It is imperative to
replace traditional information systemswith big data systems.
In addition, the development of big data platforms will also
promote the improvement of human capacity in big data.
Before the development of the platform, corresponding big
data planners are required to plan for this development. After
the establishment of the big data platform, big data analysts
are required to perform data processing and analysis. Big
data platform also requires corresponding talents. Therefore,
improving the capabilities of big data systems will have a
certain significance for the introduction of big data talents and
the improvement of skills. In addition, government services
must not only be more efficient, but also be ‘‘smarter’’.
Many departments are now exploring smart services. The
development of big data system capabilities has provided
a hard platform support for the smartness of government
services. According to related reports, more than 87% of
Sichuan-level service matters can be handled online. Not
only that, Sichuan Government Affairs Service Network has
provided 8 online real-name authentication channels such
as ‘‘face recognition’’ and established complete online gov-
ernment service identity authentication system. ‘‘Handheld
Office’’ and ‘‘Fingertip Office’’ services are also common
[80]. Government departments should make improved use
of data, establish a big data integrated government service
platform, and innovate service methods so that the public can
enjoy improved services at home. In short, the deployment of
multi-level, cross-sectoral, multi-functional big data system

platforms would have positive significance for human skills
upgrading and government service innovation.

Thirdly, the impact of big data human capabilities on
smart service performance is not insignificant. It is generally
believed that the improvement of human capacity in big data
would improve the performance of smart services, but it has
not been verified in this article for the following reasons.
The first is because the number of big data talents within
the government is small. The second is the lack of big data
skills among government personnel. The third is the shortage
of talents and skills lag in the government caused by the
outsourcing of big data services. At present, the number of
big data talents in China is still relatively small compared
to other talents, and most of the data talents exist in cor-
porate organizations, and in government organizations they
are relatively scarce. The ‘‘2018 Global Big Data Devel-
opment Analysis Report’’ points out that although China’s
big data industry has the highest proportion of talents in the
world, China’s big data industry talents still have a large gap.
China’s big data industry-related talents account for 0.23%
of China’s total employed population. Internal government
workers generally lack big data skills and are not familiar
with big data operating systems. The government has begun
to focus on computer skills training in e-government services.
However, it is the era of big data. Most employees of gov-
ernment departments are not familiar with how to operate
and use big data technologies. At the same time, because big
data skills have a certain professional nature, it requires a
systematic training, which requires a certain time and cycle.
As a result, many current government personnel have not yet
mastered data analysis skills, which limits the impact of big
data human capabilities on the performance of smart services.
Finally, in China, the government could outsource a large
amount of business to the private sector, thereby reducing
material and labor costs. At present, government outsourcing
is widely used. Contract outsourcing is to separate the roles
of producers and regulators through contractual mechanisms.
The government and the market work together to improve the
performance of public service supply. However, there are also
some problems with public service outsourcing at present,
such as disorderlymarket competition, abuse of public power,
lack of government supervision, public opposition, corrup-
tion and the poor quality of public services [81]. In the field
of government information technology services, Zhang and
Wang [82] points out that although government website infor-
mation service outsourcing can alleviate financial pressure
and improve the problem of insufficient government technol-
ogy, there are several problems. For example, the pressures of
government and partners on capital and cost recovery, high
information customization fees, increased contract manage-
ment and supervision costs, and risk of marginalization of
government website informationmanagement. Specific to the
field of e-government projects and service outsourcing, due
to the incomplete e-government management system and the
lack of unified standards and norms, service requirements and
the operation and maintenance of information-based assets
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are difficult to guarantee, and the boundaries between gov-
ernment and enterprises is blurred due to upgrades, transfor-
mations, and function expansion. Government departments
rely often too much on the technology of the contractor to
limit the importance of the government’s IT department. The
technical level and comprehensive ability of IT personnel has
declined, and organizational learning and innovation abili-
ties have been neglected [83], [84]. Especially nowadays,
big data technology has high professionalism, and big data
construction service outsourcing has emerged. The related
problems of big data service outsourcing restrict the realiza-
tion of smart public services. The first problem is the lack
of big data talents in government departments due to service
outsourcing, so that the human capacity of big data does not
have a significant impact on the performance of government
smart services. The second is that outsourcing of big data may
cause government departments to rely too heavily on contrac-
tors and cause their internal staff to underestimate learning
big data skills and fail to master relevant knowledge and
capabilities, which leads to only insignificant impact on the
performance of smart services. Third, the big data platform
is difficult to meet the needs of a department’s work. Many
questions make it difficult for government departments to
apply the platform for effective operations and also affect the
performance of smart services. For example, a contractor’s
information service would not be continuously optimized,
the contractor would refuse to deal with after-sales problems,
and the contractor would be unable to meet the system update
requirements. Therefore, government departments need to
consider how to attract big data talents such as big data
engineers and data analysts to work in government depart-
ments, how to train talents with big data skills, how to prevent
the ‘‘outflow’’ of big data talents, and how to ensure that
government outsourcing services can maximize the value of
their services.

Based on the relevant results of academic research and
the above conclusions, studying the relationship between big
data capabilities and government smart service not only has
certain guiding significance for the further development and
construction of various elements of government big data,
but also involves certain theoretical developments for the
construction of smart government and the improvement and
development of smart services. The future direction of such
research is mainly reflected in the following aspects. (1) The
performance of smart services is currently analyzed as a
general concept. In the future, the impact of government big
data capabilities on different aspects of smart services should
be explored to further study the relationship between dif-
ferent variables, thereby promoting service convenience and
smartness. (2) This study is a sample survey of government
staff in several eastern regions, such as Jiangsu, Zhejiang,
and Shandong provinces. There is still an imbalance between
the development of the eastern and western regions in the
administrative region in China. At the same time, the differ-
ence in the types of departments also limits the promotion
of the research conclusions. Future research could further

expand the geographical scope of the research object and
the research department, so that the research conclusions are
more universal.
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