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Abstract: The emergence of digital technologies has profoundly affected and transformed almost
every aspect of societal relations. These impacts have also reached public administration, including its
governance. Digital technologies’ rise has paved the way for the surfacing of a new public governance
model called the Digital Era Governance (DEG) model (often referred to as e-government, digital
government, e-governance, or digital governance) in which digital technologies play a central role.
Therefore, the main aim of this paper is to provide a comprehensive and in-depth examination of
DEG research over the past two decades. Bibliometric analysis is based on the Scopus database
that contains 9175 documents published between 2001 and 2020. In this context, several established
and innovative bibliometric approaches are applied. The results reveal the growth of DEG research
over the last two decades, especially in recent years, as accelerated by several of the most relevant
documents published in reputable journals such as Government Information Quarterly. Most DEG
research has been conducted in Anglo-Saxon countries, as confirmed while examining the most
relevant authors’ affiliations and collaborations. The results also indicate that DEG has advanced
from conventional public services to citizen-oriented e-services by including citizens’ participation
and, most recently, even to smart services by facilitating emerging and disruptive technologies. The
findings add to the stock of scientific knowledge and support the evidence-based policymaking
needed to successfully pursue a sustainable future.
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1. Introduction
The arrival of digital technologies has profoundly affected social and economic realities, bringing noticeable changes to the public sector or public administration, including
public governance. Namely, the Internet’s transformational role has fundamentally impacted not just internal government operations but also both the government–citizens
relationship and the government–businesses relationship, thus paving the way for a new
public administration model called Digital Era Governance (DEG), which stresses that
contemporary technologies are the drivers of innovative, sustainable and competitive
governance [1–4]. However, the way this rapidly growing phenomenon has been labelled
has been subject to change over the last 20 years, often acting to blur the dividing line
between individual concepts. DEG has thus often been referred to as e-government [5],
digital government [6], e-governance [7] or digital governance [8]. According to the European Commission [9], the e-government concept (often known as e-government 1.0) is
the predecessor of the broader concept of digital government, covering open (2.0), smart
(3.0) and transformed (4.0) government. Despite promising attempts to distinguish these
concepts clearly, there is still no general consensus on their definitions. Accordingly, DEG
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may be considered a contemporary umbrella term for all recent initiatives to modernize
governance in public administration, which are based on the introduction of different
modern technologies. Two main reasons for this have added to the often-vague definitions
of these concepts. These are the tradition of the information and communication technology
(ICT) industry, which is inclined to re-label technologies for marketing reasons, combined
with policymakers who adopt these fashionable labels for the needs of a particular context,
expressly in popular science and policy research reports [10,11].
Although the terms e-government and e-governance are often treated as synonyms
in the literature, some researchers have established a difference in their perspectives
(e.g., Bannister and Connolly [10], Rossel and Finger [12], Larsson and Grönlund [13]).
Compared to e-government, defined as the mere delivery of government information and
services to the citizens and businesses by utilizing electronic means [5], e-governance
is a broader and more encompassing concept that is concerned with the use of ICT
to enhance the process of governance and support e-democracy, e-government and ebusiness [10,14,15]. In other words, e-governance is considered to be the application of
electronic means for interactions between government and citizens and government and
businesses, as well as in internal government operations to simplify and improve democratic, government and business aspects of governance [16], in turn leading to greater
transparency, accountability and efficiency [17].
Accordingly, the public administration’s digital transformation has become a key
objective in political agendas and governmental strategic programmes as a central part of
modernizing public administration, which has raised the need for governments to adapt
their modus operandi urgently [9,18,19]. Currently, digital transformation is recognized
as the key driver of change in public administration. This is also emphasized by the
United Nations, which increasingly sees digital government as a tool for building effective,
inclusive and accountable solutions to support policymaking and public service delivery
for its sustainable development goals [9]. Hence, the development of e-governance may
be observed for almost every country since more than 84% of them currently offer at least
some form of online transactional service [20]. Nevertheless, DEG is still challenging
public administration, requiring it to be internally and externally open and leading to an
administrative set-up characterized by simplification, the automation of daily bureaucratic
work, and flexibility in delivering services [4]. This makes it crucial to understand how
scientific knowledge on DEG has evolved, given that it benefits not only the scientific
community but also evidence-based policymaking to fully address the issues raised by
DEG. This has become even more important since early 2020, when the global COVID-19
pandemic imposed social distancing, thereby putting online interaction in the spotlight [11].
The concept of DEG emerged around 2000 [1,2], implying it has not had that much
time to develop its conceptual foundations [21]. Despite the growing interest in DEG
research since 2000 [22], only a few attempts (albeit limited) are made in the literature to
present the development of e-government-related research. Especially, there remains a lack
of systematic analysis of the roots of broader and more encompassing DEG research in order
to describe the dynamic evolution of this field of knowledge [23]. Hence, the main aim of
the paper is to close the gap in the literature and present a comprehensive and in-depth
examination of DEG research over the past two decades, allowing for the evolution of the
research over time to be examined. Specific objectives of the analysis of DEG research are
the following: (1) to examine basic or descriptive indicators, including the most pertinent
documents; (2) to find the most relevant and impacting countries, journals, and authors;
(3) to examine authors’ collaboration, research hotspots and structural backbone; and (4) to
identify research topics that have disappeared and those currently in vogue by considering
the dynamic change in words’ importance. A bibliometric analysis is used to pursue
these objectives, allowing for an innovative literature review approach, which significantly
upgrades the traditional literature review techniques by simultaneously examining both
the evolution and state of the art in the field [24].
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The remainder of the paper is structured as follows. Section 2 presents the literature
review on existing and recent bibliometric studies on DEG. Section 3 describes the materials
and methods applied in the paper. Section 4 presents in detail the results of the bibliometric
analysis. The obtained results are further discussed in Section 5, with the paper ending
with a conclusion in which the main findings and implications are summarized.
2. Literature Review
Alongside the emergence of new technologies and the digital transformation of overall
society, DEG has penetrated the public sector or public administration, thereby spurring
research since 2000 [25], suggesting this research field is relatively new, with a short
history [26,27] and immature [25]. This was recently confirmed by Bindu et al. [17], establishing that e-governance research is still in its ascendant phase and by Dias [28], who
argues that e-government research production is still growing, especially in developing
countries such as Ibero-American ones. However, the scientific literature on DEG research
still provides some studies that use bibliometric and scientometric methodologies by applying different approaches and utilizing different bibliometric databases to show how
knowledge in selected aspects of DEG research has developed [28].
Based on the Web of Science database, Cheng and Ding [29] performed a bibliometric
analysis on 2232 journal articles published between 2000 and 2012. Besides identifying
key authors and documents in the e-government research, they investigated trends and
patterns appearing in the scientific literature. They established that cross-sectoral collaboration, construction of e-government and security infrastructure design were the biggest research
hotspots, and that performance evaluation was at the forefront of e-government research.
The same bibliometric database was also utilized in another study by de Oliveira Almeida
et al. [30] to quantify the academic production concerned with e-government, including
co-citation analysis. The results of their bibliometric analysis of 4225 journal articles and
conference proceedings published until 2012 revealed that the academic production, including citations, had increased over time, while almost 80% of the citations were concentrated
in the 10 most cited countries as a result of influential articles having been published in
reputable journals. Moreover, Ismayilova [31] conducted a bibliometric analysis based
on the Google Scholar database to examine popular topics, the most productive authors,
and international collaboration in e-government research. According to the findings of
a bibliometric examination of 381 scientific articles published between 2000 and 2014, egovernment applications were the most studied themes, and the most prolific authors were
affiliated with renowned institutes in the USA, Singapore, and the UK.
The bibliometric study by Rodríguez Bolívar et al. [32] was based on 826 e-government
articles published between 2000 and 2012 in Science and Library Science and Public Administration journals indexed in Web of Science. Applying different scientometric approaches,
they established that the most examined topics in e-government research were evaluation
of e-government initiatives, online public services, new technologies and management procedures,
e-participation and transparency, information disclosure and accountability. They also discovered considerable disparities in the influence of scientific output and scientific production
patterns between developing and developed countries, revealing that the studies from
developing countries considered ICT tools as instruments to help governments improve
public engagement, combat corruption, and institutionalize transparency in public sector practices. In another bibliometric study, Alcaide-Muñoz et al. [25] adopted a science
mapping approach to examine the development of topics in e-government research. The
bibliometric analysis, including keyword analysis, was performed on 8094 research documents published between 2000 and 2016 in the Electronic Government Reverence Library
(EGRL). They found that e-government research is a field that is constantly evolving and
has yet to reach maturity stage, particularly as regards topics such as citizens’ acceptance,
e-participation and e-participation.
A more recent general bibliometric analysis of e-government was performed by Bindu
et al. [17]. The citation network analysis was conducted on citation data of e-government
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research articles published between 1989 and 2016 included in Web of Science. They
discovered that the biggest e-government research topics were e-governance framework design, administration and information system management, efficiency or quality evaluation, and
the application of social networks and open data leading to e-democracy. Accordingly, they
concluded that the adoption of open data and social networking for user interactions with the
government, which leads to participatory governance, are emerging research topics. Finally,
the latest bibliometric study by Lobont, et al. [33] considered 484 research documents on
e-government adoption, e-government efficiency and e-government development published by
2019 and indexed in Web of Science. They came to the conclusion that themes such
as citizen, evolution, online services and e-participation are strongly connected with
e-government (adoption).
Apart from general and more encompassing bibliometric studies, one can find studies focused on specific communities, i.e., a selected journal, conference, country etc.
Dwivedi [26] analyzed 41 research articles on e-government published in Transforming
Government: People, Process and Policy (TGPPP) between 2007 and 2008. By utilizing a profiling approach, the results revealed that descriptive, theoretical, analytical and conceptual
methods were the most commonly used research approaches, and that the majority of
contributions came from experts in information systems, followed experts in business,
computer sceince, and IT. The next study by Erman and Todorovski [34] was performed
by utilizing bibliographic data on 433 papers published in the proceedings of International
Conference on e-Government (EGOV) between 2002 and 2009. Based on social network
analysis they investigated the collaboration within the EGOV community and discovered
that sub-communities were characterized by the geographical distribution of the most
prominenta authors as well as the popularity of certain research themes. Another bibliometric analysis by Joseph [27] looked at articles published in Government Information
Quarterly (GIQ) between 2005 and 2010. According to the results, around half of all regular
articles published explored and/or discussed a concept connected to the research field
of e-government. Moreover, the results revealed that nearly half of the e-government
studies were conceptual or relied solely on secondary data for analysis; that Europe, North
America, and Asia were the primary focus of the examined research; and that no single
topic dominated e-government research.
On a country level, Przeybilovicz et al. [35] performed a bibliometric and sociometric
analysis of e-government in Brazil. The study considered 124 articles from Brazilian journals
and conference proceedings published between 2007 and 2012. Their analysis revealed that
e-governance, e-administration, e-participation and digital inclusion. They emphasized the need
for greater interaction among Brazilian researchers, to employ theories as the foundation for
findings and arguments, and for greater efforts to publish scientific articles in prominent international journals. Similarly, Dias [36,37] conducted a bibliometric study of e-government
research in Portugal. The analysis looked at 69 research documents published in journals,
conference proceedings and books between 2005 and 2014 and listed in the Scopus database.
The results revealed that strategies and methodologies, interoperability and service integration,
and quality, accessibility and usability were the most frequent research topics addressed in
Portuguese e-government research. Further, to enhance e-government research in Portugal,
he came to the conclusion that it is important to involve more experts in the research, to
enhance and further develop international comparison, and to devote more attention to
examining the drivers of the country’s success in providing e-government services.
Most recently, Dias [28] conducted a bibliometric study of e-government research
within the Ibero-American community. The bibliometric analysis was based on 1129 scientific documents published between 2003 and 2017 Scopus indexed journals. The findings
show that research prodcution of e-government is increasing in the Ibero-American countries, whereby differences between country groups existed, revealing four clusters: leading,
evolving, emerging, and expectant countries. This heterogeneity may be interpreted by the
maturity of public policies, particularly those connected to the growth of e-government
and the research promoton. The results also reveal that transparency and citizens’ partici-
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pation, along with the local government level and involving social media, were the topics
most frequently covered in Ibero-American e-government research, while e-services, service
quality, security, privacy, and trust were underrepresented. In another study, Ajibade and
Mutula [38] carried out the bibliometric analysis and examined citation trends concerning
e-government in Southern African countries based on the Web of Science, Harzing Platform and Scopus databases. The analysis of 4861 research documents published in the
period 1990 to 2018 revealed that the service-oriented design of e-government platforms
and the integration of information technology alignment needed for success in implementing e-government were lacking. The study also highlighted that the application and
integration of mobile technologies to improve a citizen-centric and participatory public
governance platform, as well as government, had not been well addressed in South African
e-governance research.
The extensive review of existing bibliometric studies on DEG reveals that the studies
vary in their scope (comprehensive, international, specific research communities, single
country or a group of countries), the sources utilized (selected conferences, selected journals,
general bibliometric databases) and variables considered. Accordingly, the differing objectives addressed, and various bibliometric or scientometric used in these studies have led
to different findings and conclusions [28]. The vast majority of these studies utilized wellestablished bibliographic databases of peer-reviewed literature, namely Web of Science,
Scopus, Google Scholar and EGRL, and focused on the period since 2000. The variables
most frequently addressed were scientific production (the most influential and reputable
countries, institutions, journals and authors), collaboration networks and research topics
or themes. Nevertheless, existing bibliometric studies still lack in-depth analysis of the
roots of broader and more encompassing DEG research in order to be able to describe the
dynamic evolution of this field of knowledge [23]. This paper is thus aimed at upgrading
the prominent bibliometric studies (e.g., Bindu et al. [17] and Dias [28]) and filling this
research gap by presenting a comprehensive and in-depth examination of DEG research in
the last 20 years while using established and innovative bibliometric approaches.
3. Materials and Methods
Bibliometric data on DEG research were extracted from Scopus on 9 November 2021, a
world-leading bibliographic database of peer-reviewed literature. The selection of Scopus
was founded on the fact that it is a larger database compared with other competitive
databases such as Web of Science [39]. This was confired by the initial search in both
databases, whereby Scopus returned more relevant documents than Web of Science. When
compared to the Scopus database, Web of Science has also been identified as a database
that significanlty underrepresents scientific disciplines of the Social Sciences and Arts and
Humanities [40]. Consequently, the Scopus database appears to be more relevant and meets
the demands of the bibliometric analysis of DEG research. In order to capture all specifics of
DEG research, the search query, used in the advanced online search engine, included a broad
range of keywords related to DEG, identified in the extensive literature review of existing
bibliometric studies in this research area, whereby the terms digital and electronic were used
interchangeably and thus considered as synonyms since there is still no formal consensus
on the distinction between these terms by academics, practitioners and policymakers [20].
Accordingly, in this paper, DEG is considered an umbrella term, including e-government,
e-governance and other digital or smart government or governance incentives aimed at
modernizing and digitalizing governance in public administration on state and local levels.
Hence, the search query covered the following DEG-related keywords: “digital
era government”, “digital-era government”, “digital government”, “egovernment”, “egovernment”, “electronic government”, “smart government”, “open government”, “digital
era governance”, “digital-era governance”, “digital governance”, “e-governance”, “egovernance”, “electronic governance”, “smart governance” and “open governance”. The selected
keywords are consistent with different digital government transformation concepts and
general evolution of e-government discourse [9]. The search, i.e., identification of docu-
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Figure 3 presents a frequency analysis of the number of documents and cumulative
citations by year. During the period observed between 2001 and 2020, in total, there are
9175 documents with documents growing on average by 9% per year in the DEG litera-
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of thedocumost relevant
mation
Quarterly,
occurring
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main as
source
of the source
most relevant
documents
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in DEGwhile
research,
while
part of was
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documents was
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in DEG research,
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these documents
published
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Public Administration
Review, all in the Review,
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published
in Public Administration
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documents in individually observed 5-year periods are the following. In the first sub-period
2005),
the mostthe
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work
is by
Layne
andLayne
Lee [55]
developing
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(2001–2005),
most
cited
work
is by
andabout
Lee [55]
about developing
fullye-functional
government
by
proposing
a
4-stage
model
with
a
total
of
1640
citations
received.
During
e-government by proposing a 4-stage model with a total of 1640 citations received. During
the second sub-period (2006–2010), Bertot et al. [56] wrote the most cited document about
the second sub-period (2006–2010), Bertot et al. [56] wrote the most cited document about
using ICT to create a culture of transparency by considering e-government and social meusing ICT to create a culture of transparency by considering e-government and social
dia as openness and anti-corruption tools for societies, with a total of 1243 citations remedia In
as the
openness
and anti-corruption
for societies,
with a total
of from
1243 citations
ceived.
third sub-period
(2011–2015), tools
the most
relevant document
comes
received.
In
the
third
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(2011–2015),
the
most
relevant
document
comes from
Janssen et al. [57] about benefits, adoption barriers and myths of open data and open govJanssen with
et al.a total
[57] of
about
benefits,
adoption
barriers
myths (2016–2020),
of open data
ernment,
940 citations
received.
During
the lastand
sub-period
theand open
government, with a total of 940 citations received. During the last sub-period (2016–2020),
the most cited document was written by Meijer and Bolívar [58] about governing the smart
city, as presented through a review of the literature on smart urban governance which has
in total received 527 citations.

Future Internet 2022, 14, 126

9 of 27

Table 2. Most relevant documents by the number of citations in DEG research by sub-period.
Authors

Year

Layne K., Lee J.

2001

Carter L., Bélanger F.

2005

Moon M.J.

2002

West D.M.

2004

Ho A.T.-K.

2002

Bertot J.C., Jaeger P.T.,
Grimes J.M.

2010

Dunleavy P., Margetts
H., Bastow S., Tinkler J.

2006

Bélanger F., Carter L.

2008

Yildiz M.

2007

Teo T.S.H., Srivastava
S.C., Jiang L.

2008

Janssen M., Charalabidis
Y., Zuiderwijk A.
Lu J., Wu D., Mao M.,
Wang W., Zhang G.

2012
2015

Document Title
Developing fully functional E-government:
A four stage model
The utilization of e-government services:
Citizen trust, innovation and
acceptance factors
The evolution of E-government among
municipalities: Rhetoric or reality?
E-Government and the Transformation of
Service Delivery and Citizen Attitudes
Reinventing local governments and the
E-government initiative
Using ICTs to create a culture of
transparency: E-government and social
media as openness and anti-corruption
tools for societies
New public management is dead—Long
live digital-era governance
Trust and risk in e-government adoption
E-government research: Reviewing the
literature, limitations, and ways forward
Trust and electronic government success:
An empirical study
Benefits, Adoption Barriers and Myths of
Open Data and Open Government
Recommender system application
developments: A survey
From e-government to we-government:
Defining a typology for citizen
coproduction in the age of social media
Local e-government 2.0: Social media and
corporate transparency in municipalities
The impact of polices on government social
media usage: Issues, challenges, and
recommendations

Source Title

Cited by

Gov. Inf. Q.

1640

Inf. Syst. J.

1321

Public Adm. Rev.

1261

Public Adm. Rev.

928

Public Adm. Rev.

755

Gov. Inf. Q.

1243

J. Public Adm. Res.
Theory
J. Strategic Inform.
Syst.

970
688

Gov. Inf. Q.

647

J. Manag. Inf. Syst.

643

Inf. Syst. Manag.

940

Decis. Support
Syst.

754

Gov. Inf. Q.

682

Gov. Inf. Q.

540

Gov. Inf. Q.

482

Linders D.

2012

Bonsón E., Torres L.,
Royo S., Flores F.

2012

Bertot J.C., Jaeger P.T.,
Hansen D.

2012

Meijer A., Bolívar M.P.R.

2016

Governing the smart city: a review of the
literature on smart urban governance

Int. Rev. Adm. Sci.

527

2017

An empirical validation of a unified model
of electronic government adoption
(UMEGA)

Gov. Inf. Q.

253

2017

Factors influencing big data
decision-making quality

J. Bus. Res.

222

2019

Smart cities: Advances in research—An
information systems perspective

Int. J. Inf. Manag.

216

2016

IoT-based smart cities: A survey

EEEIC—Int. Conf.
Environ. Electr.
Eng.

191

Dwivedi Y.K., Rana N.P.,
Janssen M., Lal B.,
Williams M.D., Clement
M.
Janssen M., van der
Voort H., Wahyudi A.
Ismagilova E., Hughes
L., Dwivedi Y.K., Raman
K.R.
Arasteh H.,
Hosseinnezhad V., Loia
V., Tommasetti A., Troisi
O., Shafie-Khah M.,
Siano P.

2001–
2005

2006–
2010

2011–
2015

2016–
2020

4.2. Scientific Production
The most relevant countries, sources and authors in DEG research, are identified based
on documents published and citations received during the whole period between 2001 and
2020. Due to the large number of different countries, sources and authors involved in DEG
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research, the presentation focuses on top-cited 20 countries, sources and authors. The topcited 20 countries altogether cover 54.1% of all documents and 74.8% of all citations in DEG
research (see Figure 4). Additional information is provided by the size of a circle, which is
in proportion to the E-Government Development Index (EDGI) 2020, presenting the state
of e-government development for a corresponding country [20] and by the colour of a
circle, presenting time dimension (average publication year of the document) in scientific
production. While the United States with 1061 documents and 42,213 citations stands
out among all countries, the United Kingdom and the Netherlands are the most relevant
countries in the European context, whereas the Netherlands is identified as a country with
more recent DEG research. This is in line with de Oliveira Almeida et al. [30], who showed
the USA has the highest number of citations in DEG research, and Dias [36], who revealed
that the UK and the Netherlands have leading roles in the EU in terms of DEG research
citations, as later reconfirmed by Rodríguez Bolívar et al. [32] who found that the main
contributions to e-government come from US, British and Dutch universities. While the
United States and the United Kingdom have a relatively low average year of published
documents, the Netherlands is identified as a more recent important player in DEG research.
Moreover, these three countries also have a relatively high average EDGI value of 0.93,
suggesting a relatively high level of e-government development. The remaining countries
also play an important role in DEG research. For example, while China stands out in
terms of the number of documents, it has a relatively small number of citations, whereas
India seems to be an important emerging player in DEG research, as shown by the highest
average year of published documents. Thus, developed countries (especially Anglo-Saxon
ones) are shown to engage in significant scientific production, while developing countries
are still lagging and leaving room for future progress in DEG, as noted by Rodríguez
Bolívar et al. [32] and Dias [28].
Moreover, top-cited 20 sources altogether account for 22.2% of all documents and 57.3%
of all citations in DEG research (see Figure 5). Additional information is provided by the
size of a circle, which is in proportion to the h-index, which measures a journal’s impact [59]
and by the colour of a circle, presenting time dimension (average publication year of the
document) in scientific production. The Government Information Quarterly (h-index = 102)
is found to be the most influential source, having the biggest number of documents (485)
and citations (38,293). This journal is also recognized in previous research as a core source
of research on open government [60], e-government [61] or e-governance [62]. Among
the remaining sources, Public Administration Review is prominent for having a relatively
big number of citations but a relatively small number of documents, while it is identified
as a source having a relatively low average year of published documents compared with
Government Information Quarterly, consisting of relatively recently published documents.
Finally, the top-cited 20 authors in DEG research are responsible for 7.0% of documents
yet attract 31.7% of all citations (see Figure 6). Additional information is provided by the
size of a circle, which is in proportion to the h-index, which measures an author’s scientific
achievement [63] and by the colour of a circle, presenting time dimension (average publication year of the document) in scientific production. The most influential author is Janssen
M. (Delft University of Technology, Netherlands), with 78 different documents attracting
4399 citations (h-index = 34), while with the same number of documents Weerakkody
V. (Brunel University, UK) attracts fewer citations (2937). On the other hand, Jaeger P.T.
(University of Maryland, USA), with less than half the number of documents, attracts a
comparable number of citations as the most productive author, while at the same time
being identified as an author having a relatively low average year of published documents
compared with the previously mentioned counterparts. Moreover, Zuiderwijk A. (Delft
University of Technology, Netherlands) is identified as an emerging author in DEG research,
as suggested by the highest average year of published documents.
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and ICT; (3) e-governance; (4) e-government; (5) adoption in developing countries; (6) trust and
security; (7) evaluation and implementation; and (8) interoperability. A detailed synopsis of
the research hotspots, including the top keywords related to DEG research, is presented in
Table A1 in the Appendix A. When considering the time dimension, certain terms appeared
to be more important at the start of the observed period (e.g., communication technologies,
government, information systems and internet), whereby e-government and other related terms
(e.g., e-governance, e-democracy) appear to be more important somewhere in the middle of
Future Internet 2022,
x FOR PEER
REVIEW
the14,
observed
period.
As expected, social media, open government, big data, open data and smart
city are terms that became important in the last quarter of that period [17].
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In the critical path, their three immediate neighbours study the state-of-the-art and
the growth of e-government on the level of local administration, covering municipalities,
rural courts, and state-level public administration in the USA [66–68]. They all emphasize
the specifics of introducing e-government on the local level, stressing the potential barrier
related to the shortage of IT staff raised in Chen and Gant [65] and remaining an important
issue even today. These three studies of local-level e-government were cited by Reddick [69],
emphasizing mostly the barriers identified there, ranging from privacy concerns, the
digital divide among different racial groups, and the lack of studies on local-level egovernment. Reddick [69] integrates these and other related issues into a two-stage model
of e-government growth applied to municipalities and cities in the USA.
The following article by Reddick [70] raises the important issue of the narrow focus of
the earliest e-government studies on the supply and accessibility of e-government services
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and argues for the importance of citizen-centric studies and approaches that analyze the
citizens’ demand and businesses for e-government. This proved to be an important issue
pursued by many studies, making this article a very important milestone in advance of egovernment research. Two immediate followers of this article are Jaeger [71] and Gil-Garcia
and Martinez-Moyano [72].
The first article introduces the idea of extending the scope of e-government towards eparticipation to enable its potential to provide Web platforms for deliberation and reflection
on political issues. It builds upon a finding of Reddick [70] that citizens active on the
Internet are likely to be interested in civic matters but cannot follow these interests on
the e-government platforms that back then were focused on providing information and
services. The article by Gil-Garcia and Martinez-Moyano [72] follows and further analyses
the idea of the demand-driven development of e-government (see Reddick [70]) by arguing
that the evolution of e-government is driven by pressures coming from public managers as
well as citizens, businesses, and other stakeholders as part of their attempts to monitor and
control the public administration’s actions.
Both papers discussed above are cited by Helbig et al. [73] in an article on the digital
divide issue, i.e., the strong dependence of the social value of e-government initiatives on
the ability of citizens and businesses to use and take advantage of ICT and related services.
The article establishes a novel relationship between the digital divide and the demand
perspective of e-government assessment (see Gil-Garcia and Martinez-Moyano [72]). It
builds upon the visionary discussion by Jeager [71] of the potential but also the dangers
of online deliberation, such as discouraging political debate by overpromoting governmental positions and his call for analysis of the positions held by citizens when planning
how much and what kind of information dissemination, services or debates should be
performed online.
Verdegem and Verleye [74] further develop the ideas of the demand-driven development of e-government by introducing citizen-centric approaches. They study models for
measuring the satisfaction of e-government services’ users and identifying the satisfaction
determinants that importantly impact the acceptance of e-government. Gauld et al. [75] also
emphasize the need for demand-driven planning of e-government initiatives and perform
a wide survey in Australia and New Zealand. Karunasena and Deng [76] put the survey
results, especially the citizens’ expectations that e-government will promote more intensive
citizen-government interaction and increase efficiency and thereby reduce the costs of
public administration, in the context of evaluating the public value of e-government. The
latter place them among the few investigators of this relevant yet most neglected aspect of
digitalization. Reddick and Turner [77] focus on the citizens’ perspective while choosing
between online and offline channels for public service delivery in Canada.
Estevez and Janowski [78] place the results of Reddick and Turner [77] concerning
channel choice and e-government public value (see Karunasena and Deng [76]) in the
context of e-governance for sustainable development. Based on a survey of state-of-theart e-government research related to sustainability, they establish an influential agenda
for further research, an instance of which is the article by Janssen and Estevez [79] on
transforming government by simplifying its organizational structure and streamlining its
processes by introducing innovation and involving stakeholders in collaboration to establish
the lean government. Klievink et al. [80] further elaborate on the practices of stakeholders’
collaboration with public administration on establishing public-private ICT platforms. The
latter is shown to enable the extension of current government abilities to provide public
e-services and accelerate the transformation and digitalization of government operations.
Brown et al. [81] further extend these transformative ideas by introducing a framework for
the introduction and consistent interpretation of the government-as-a-platform principle.
In the final batch of articles on the critical path, the transformative models of governance proposed in the articles reviewed in the previous paragraph are enriched with ideas
from data science, machine learning, data mining, sensors (the Internet of Things) and big
data. Using two case studies of smart cities, Matheus et al. [82] investigate the role these
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technologies can play in improving the transparency and accountability of decision-making
in public administration.
The article by Matheus et al. [82] spans two recent research areas. In the first one,
Lindgren et al. [83] show how the emerging big data technologies can be efficiently utilized
for the next wave of digitalization of public administration and governance. They also
address the serious concerns with the use of big data and machine learning for pursuing
an illiberal agenda, surveillance and the restricting of civil rights, putting on the research
agenda of e-government the ethical issues of using ICT and especially machine learning
and big data technology. Thompson et al. [84] extend the established agenda with the
issues of the security and vulnerability of the ICT used in government.
The second area proceeds with a recent article by Ismagilova et al. [85] that provides a
comprehensive review of literature on smart cities, where the technologies investigated in
Matheus et al. [82] play a crucial role. Authors also align the research of smart cities with
the separate line of research on the role of e-governance in sustainable development. Finally,
the second terminal article in the critical path, by Zhang et al. [86], employs cognitive big
data analytics to monitor in real-time the influence of a policy of releasing governmental
data on the evolution of emotions in society. The study illustrates the benefits big data
approaches can bring for policy assessment and evaluation.
4.4. Thematic Evolution Analysis

Author-provided keywords entail a high conceptual level of abstraction. They are
thus often used to identify thematic trends in a research area [87]. Accordingly, the analysis
of the evolution of themes in DEG research is based on an in-depth examination of author
keywords in a longitudinal framework, which allows the development of DEG research to
be observed over time. In the set of all 14,417 different authors’ keywords in DEG research,
many only appear a few times, meaning they are unlikely to have considerably impacted
the core themes of DEG research. With this in mind and to focus on the core themes, the
analysis considers 500 authors’ keywords with a minimum cluster frequency of four. The
results of the analysis are presented in a Sankey diagram (Figure 10), whereby the size of a
rectangle is in proportion to the number of publications for a corresponding theme, while
the edge width is in proportion to the inclusion index between two connected themes [64].
The results show that e-government appears in all four sub-periods and evolves in a stable
and compact way from the first sub-period (2001–2005) until the last observed sub-period
(2016–2020). Further, many of the identified themes involve a continuation or permutation
of themes identified in the previous sub-period, except service quality, which is identified
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The most emphasized themes in DEG research for each sub-period are further examined by analyzing a strategic diagram (see Figure 11). Highly relevant author keywords are
grouped into clusters representing the main themes, whereby the size of the circles is in
proportion to the number of documents associated with each cluster/theme. According
to Callon’s centrality and density, the core themes identified in DEG research may be
placed in four quadrants representing different types of themes [64]. On the one hand,
Callon’s centrality assesses the strength of linkages between a specific community and
other communities, and the value may be expressed as a measure of the prominence of a
theme in the collection as a whole. On the other hand, Callon’s density assesses the community’s internal strength, and the value may be interpreted as a measure of the theme’s
development [88–90]. The first (upper-right) quadrant contains themes with high centrality
and high density, implying that these themes have well-developed internal and external
ties. They are considered to be motor themes. The second (upper-left) quadrant contains
themes with low centrality but high density, implying that these topics have strong internal
but weak external ties. They are considered to be highly developed and isolated themes.
The third (lower-left) quadrant comprises themes with low centrality and low density, indicating that internal and external ties are weak. They are regarded as emerging or declining
themes. The fourth (lower-right) quadrant comprises themes with high centrality but low
density, implying that these thesmes have weak internal but strong external ties. They are
considered to be basic and transversal themes. The results show that the focus of DEG
research has varied in the sub-periods, as indicated by the different positions of the circles.
In the early years (2001–2005), the biggest drivers of DEG research were information systems
(including business, portals, law and technological innovation), followed by usability (including
accessibility, citizen and m-government in the sub-period 2006–2010. Later, in the sub-period
2011–2015, the biggest drivers were trust (including security, usability, Jordan and technology
acceptance model) and open data (including open government, transparency, social media and
web 2.0). At that time, e-government initiatives also attracted governments in developing
countries, such as Middle Eastern countries, which started emphasizing the digitalization
of public governance in their strategies and plans for the future [91]. The emphasis was
especially on trust and openness, which are interrelated concepts, as in general, trust in
government enhances the use of open data by citizens [92–94]. Finally, case study (including
evaluation, implementation, information security and citizen satisfaction), open data (including
open government, transparency, local government and accountability) and e-government (including adoption, trust, e-participation and public administration) were recognized as motor themes
in the most recent sub-period observed (2016–2020).
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term frequency in articles published in a particular year. The horizontal bars correspond
to the relative changes in the average frequency of the term in a particular 5-year period
with respect to the average term frequency in the whole observation period (2001–2020).
Blue and red bars correspond to over-expressed and under-expressed terms that appear in
the 5-year period more and less frequently, respectively. Take the term e-government as an
example. The light-red colour of the bar indicates that the use of the term e-government
has declined over the years, and the declining trend is slight. Indeed, the top graph on the
right-hand side shows the change in the frequency of the term e-government. The peak of
its use was in 2008 and the sub-period of 2006–2010 (40% above the average for the whole
observation period). This might be expected because the term was coined in the early 2000s,
with its use intensifying and peaking between 2006 and 2010.
There are two reasons for the decline in its use after 2010. First, authors in the settings
dedicated to e-government refrained from using it in the abstracts and titles since all of the
articles in those settings were on e-government, and the term stopped playing the role of
distinguishing one’s work from others. Second, in recent years e-government, especially its
adjectival part “electronic”, has been replaced by emerging alternative terms such as digital
(used in both digital government or digital transformation), smart and open.
The most prominent example of an emerging term is data (appearing in the graph
under its dictionary lemma of datum), including its more specific variant open data. The
frequent use of the term data is a direct cause and explanation of the notable and significant
decline of the term information seeing very frequent use in the 2000s. Other emerging terms
include smart, smart city and open government. The dynamic change in the frequency of
the first term (smart) is depicted in the bottom graph on the right-hand side of Figure 12,
where its frequency is shown to be highest in the last sub-period of 2016–2020 (where its
frequency is five times higher compared to its average frequency for the whole observation
period). The emergence of the term public might also be attributed to the trend of increasing
interest in open government. Note that the emergence of the terms open data and open
government identified here reconfirms the results of the thematic evolution analysis depicted
in Figures 10 and 11.
Moreover, the growing interest in e-participation and e-democracy observed in the
late 2000s is reflected in the increasing trend of the term social medium since social media
are the main vehicle behind various e-participation initiatives. At the same time, references
to other, more traditional and dated technological vehicles of e-government, such as the
Internet, are in strong decline. Another important trend concerns the decline of the term
available: in the early 2000s, many articles were emphasizing, evaluating and monitoring
the availability of e-government services, while in the late 2010s, the focus of evaluation
moved to the actual use (hence the increasing frequency of use) and various aspects of the
impact of e-government initiatives. The latter trend is captured by our model by the term
influence, which is often used as a synonym for impact.
5. Discussion
DEG is considered to be a modern approach to public governance, exploiting the
potential held by contemporary technologies to ensure a competitive public administration.
The beneficial effects for public administration and the citizens saw DEG grab the academic
sphere’s attention, and it soon became a central pillar of the research in the scientific
field of public administration. Despite the abundance of scientific literature on DEG that
emerged after 2001, it has had limited time to develop its conceptual foundations, which
has been subject to constant change and rapid evolution. The limitations of the few earlier
bibliometric studies thus stimulated the present bibliometric study. Namely, this study
systematically examined the dynamics in how DEG research has evolved by considering
the relevance of DEG research (basic or descriptive indicators including the most relevant
documents and most relevant and impacting countries, journals and authors) and the
development potential held by DEG research (authors’ collaboration, research hotspots
and structural backbone and research topics that have disappeared and those currently in
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vogue by considering the dynamic change of a term’s importance). Finally, the presented
limitations of the research illuminate the way for further research in this area.
5.1. The Evolution of DEG Research
DEG as a concept of the modernization of public administration has become quite
important over the last two decades, especially in recent years when significant advances
in ICT technologies can be observed. Although DEG is primarily addressed within the
context of developed Anglo-Saxon countries such as the USA and the UK, initiatives for
the digitalization of public administration are also becoming more prominent in emerging
and developing countries (e.g., India). The lion’s share of DEG research has been disseminated through reputable journals such as Government Information Quarterly and Public
Administration Review and performed by reputable authors such as Janssen M. (Delft University of Technology, Netherlands) and Dwivedi Y.K. (Swansea University, UK), whereby
collaboration mainly occurs within five narrow and isolated groups of researchers.
DEG research has its roots in computer and business sciences, as shown by the most
emphasized concepts in the sub-period 2001–2005, which are principally more specific to
the private sector, such as risk and e-commerce, making this field of research multidisciplinary.
Later in the sub-period 2006–2010, these concepts gradually moved into the field of public
administration because of citizens’ ever-growing demand acting to pressure government to
provide better services [97] in both developed and more recently in developing countries.
This was indicated by several authors dealing specifically with e-government implementation
and e-government adoption issues, which are characteristic of early e-government initiatives.
At the same time, the concept of service quality was identified as a newly developed concept
in DEG research, recognized as a critical strategic imperative for reinventing public administration [98]. During the sub-period 2011–2015, the concept of e-governance advanced
from a stable and compact concept of e-government during this time by simultaneously
including e-participation and trust to simplify and improve the democratic, government and
business aspects of governance [10], in turn leading to greater transparency, accountability
and efficiency [17]. Finally, during the subperiod 2016–2020, open government, collaborative
government and smart government are identified as the most recent concepts in DEG research
following the gradual introduction of emerging and disruptive technologies into the public
administration [99,100].
5.2. The Relevance of DEG Research
The bibliometric analysis revealed that DEG has advanced from conventional public services to citizen-oriented e-services by including citizens’ collaboration. Namely,
collaborative governance practices bring public actors and private stakeholders together
in a shared effort to solve complex societal problems in a turbulent world and to create
governance solutions and outcomes that have public value [101]. The most recent advances observed in DEG show the path towards smart services by utilizing emerging
and disruptive technologies, which may further enhance collaborative and participatory
practices by exploiting the potential of several factors, such as: the inclusion of different
stakeholders in the decision-making processes in public administration; transformation
of the intermediation dynamics; increased transparency and cost reduction, making information accessible; as well as continuous evaluation linked to the traceability of actions in
these new digital cooperative spaces [54]. Moreover, collaborative e-government processes
offer a way to overcome the typical integration and interoperability issues of the existing
isolated e-government solutions, which tend to focus on technical aspects and neglect
decision-making aspects [102]. This is to some extent also shown by the recent trends in
DEG research indicating the transition from evaluation to the actual use of different egovernance solutions in different areas of public administration, including decision support
and policy modelling.
The conversion of public administration to digital is essential in the context of modern
realities [103]. Therefore, effective implementation of DEG initiatives is necessary to
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increase the efficiency of public services [104]. The digital revolution will radically affect
all facets of global societies, governance systems, and economies. Namely, digitalization
is not just an ‘instrument’ that contributes greatly to resolving contemporary challenges;
it is also a critical driver of disruptive change [105,106]. There are no substitutes for
digital and smart concepts. From a policy standpoint, it is intended to contribute to
digitalization in public administration, which is generally viewed through the lens of
‘DEG’, highlighting modern and smart ICT technologies as key drivers of creative and
competitive governance [103,107–110]. According to the presented results, there is the
opportunity for further advancements in e-government research in both developed and
developing countries. This field of study has a potential to widen up as more and more
countries around the world make progess in digitalization of public administration.
This study traces the main pathways acting as the backbone for the development of
DEG research. Accordingly, several sub-domains were indicated from the perspective of
their chronological position on the main path of the overall development. The presented
results could be important indicators for guiding future research endeavours. Further, the
results could help set the priorities in policymaking by considering the evidence of the
current and future research trends needed to ensure a sustainable future.
5.3. Limitations
There are some limitations to the present study that should be mentioned. First,
the bibliometric analysis is only based on DEG-related documents indexed in the Scopus
database. Although Scopus is considered a world-leading database of peer-reviewed
literature, it might not cover the entire collection of DEG research. Still, we attempted
to address this limitation to some extent by including DEG-related documents identified
within: (1) the subject area of social sciences; (2) other relevant sources not covered in social
sciences (e.g., the DGRL database); and (3) other scientific disciplines outside the social
sciences. However, the inclusion of other databases, e.g., Google Scholar or Web of Science,
may have disclosed additional insights not revealed by this study. Another limitation is that
this study included only titles, abstracts and keywords in English, which may have resulted
in publication bias. Yet, one might also argue that English is commonly and widely used
for publishing research internationally, implying that all important scientific contributions
should be visible in databases such as the one used. Nevertheless, the opportunity remains
for future studies to address this issue. Regardless of the limitations listed above, the
findings may be of benefit for not only the scientific community but also for evidence-based
policymaking to fully address the issues related to DEG. At the same time, the findings
may also serve as an important source for detecting associated research gaps.
6. Conclusions
DEG is identified as a pervasive and revolutionary concept that emphasizes contemporary technologies as the drivers of innovative, sustainable and competitive public administration, including public governance. DEG research is a relatively new field characterized
by rapid growth and evolution. Accordingly, a comprehensive and in-depth approach is
required to better understand the evolution of DEG research over time. Therefore, this
bibliometric study applied several established and innovative bibliometric approaches
to overview DEG research over the past two decades, including a descriptive overview,
scientific production, network analysis, and thematic evolution. The results reveal the
growth of DEG research over the last two decades, especially in recent years, as accelerated
by several of the most relevant documents published in reputable journals, with most DEG
research having been conducted in developed countries. Nevertheless, there is still space
for advances in DEG research in developing countries. The bibliometric analysis revealed
that DEG has advanced from conventional public services to citizen-oriented e-services
by including citizens’ participation and, most recently, even smart to services by facilitating emerging and disruptive technologies. Besides emphasizing possible future research
avenues, which are beneficial for further theoretical advancements of DEG research, the
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results reveal also some practical implications, which could facilitate setting the priorities in
policymaking. A path towards the digital transformation of public administration, which
will be reinforced by increasing smart governance incentives in the future will demand a
considerable shift in the institutional frameworks that regulate and coordinate the public
governance systems. Namely, many countries around the world are still facing significant
bureaucratic obstacles, which severely threaten the use of ICT in public administration and
consequently slow down the pace of digital transformation. Accordingly, governments
should lay out a long-term strategy emphasizing conceptual change within the public
administration to modernize and digitalize public administration, which will create public
value for citizens. The findings add to the stock of scientific knowledge and support the
evidence-based policymaking needed to pursue a sustainable future successfully.
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Appendix A
Table A1. Research hotspots based on authors’ keyword co-occurrence network in DEG.
Research Hotspots

Keywords

Open government

open government, open data, transparency, open
government data, social media, e-participation,
e-democracy, accountability, citizen participation,
collaboration, participation, democracy

Government and ICT

government, internet, governance, public administration,
e-commerce, citizens, information systems,
communication technologies, innovation

E-governance

e-governance, ICT, public sector, cloud computing, smart
city, big data, smart government

E-government

e-government, local government, digital divide, e-services,
usability, public services

Adoption in developing countries

adoption, developing countries, India, corruption, Jordan

Trust and security

trust, security, e-government services, privacy

Evaluation and implementation

evaluation, case study, implementation, public value

Interoperability

interoperability, ontology, framework
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