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Exploring digital governance is essential for grasping how technology can be employed to enhance public services, boost efficiency, and foster transparency and engagement. This study aims to conduct a systematic review of digital governance research in order to explore its development, emerging research trends, network of leading researchers, countries and institutions that contribute greatly to this field. A bibliometric study was conducted on digital governance works using the following terms: “digital governance,” “E-governance,” “digital government,” and “E-government” as the keywords. VOSviewer and CiteSpace were two tools used for the bibliometric analysis. Results showed that the United States played a dominate role in digital governance studies, followed by China, the United Kingdom, India, and Spain. Brunel University, University at Albany, and University of Johannesburg were the top three research institutes for digital governance. Reddick C.G., Weerakkody V., Dwivedi, Y. K., Mensah, I. K., and Jaeger, P.T. served as the representative researchers in this field. In addition, topics including usability and reliability of digital governance system, quality assurance under the framework of digital governance, the quality of digital service, impact of digital governance on public perception, effects of digital transformation on public value perceptions were the focal points in recent years.
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1 Introduction

Just as the term E-Commerce came into existence during the rapid expansion of the Internet, the term E-Government also emerged in response to the technological advancements and increased connectivity facilitated by the Internet boom. The concept of E-Gov (Electronic Government or Electronic Governance) originated in the late 1990's as a platform for practitioners to exchange experiences. This period witnessed the integration of digital technologies into governmental processes, giving rise to the concept of leveraging electronic means for more efficient and accessible government operations.

Various institutions and scholars have provided distinct definitions for E-Government. As articulated by the U.S. Congress in 2002, it refers to the government's strategic use of web- based Internet applications and other information technologies. This, coupled with associated processes, serves the dual purpose of enhancing access to and delivery of government information and services to the public, other agencies, and government entities, while concurrently fostering improvements in government operations—encompassing effectiveness, efficiency, service quality, and overall transformation.

Expanding on this perspective, Grönlund (2010) and Grönlund and Horan (2005) described E-Government as the transformative integration of information technologies by government agencies, which is aimed at revolutionizing interactions with citizens, businesses, and various governmental sectors, thus enhancing the delivery of government services to citizens, improving interactions with businesses, empowering citizens through information access, and building a more efficient process in government management.

Initially, E-Government primarily concentrated on developing citizen-centric services and improving government operations without considering factors outside of the public sector (Janssen and Estevez, 2013). Contemporarily, E-Government research presents a multifaceted exploration of the evolution, implementation, challenges, and future prospects of digital governance. Digital government, originating in the late twentieth century, involves the use of information and communication technologies to enhance the efficiency, accessibility, and quality of public sector operations. The evolution of digital government reflects a shift toward networked, transparent, and user-oriented governance models, influenced by internet-era technological capabilities and changing expectations of citizens and businesses (Dunleavy and Margetts, 2006). Stages of development range from basic information spreading to complex integration and transactional capabilities (Layne and Lee, 2001). Globally, digital government implementation varies due to technological, political, and socio-economic factors. Developed countries lead in rankings, while developing countries make strides with innovative models (Richard, 2002). Comparative studies offer insights and lessons applicable in different contexts (Andersen et al., 2010). In China, a comprehensive digital transformation strategy includes significant investments in digital infrastructure, innovation, and technology-led development. Initiatives like smart cities, digital identity systems, and nationwide e-service platforms demonstrate the government's ambition to enhance state capacity and public service delivery (Ma, 2015; Zheng L., 2017). Despite progress, challenges persist, including the digital divide, privacy concerns, and institutional resistance. Disparities in technology access hinder service effectiveness and equity (Norris, 2001), and privacy and security issues are of paramount importance with government transactions (Bertot et al., 2010). Transforming bureaucratic structures faces resistance, requiring investment in technology, infrastructure, human capital, and policy frameworks (Dawes, 1996; Schöll and Scholl, 2014). The future of digital government will be shaped by ongoing technological innovations and public expectations. Emerging technologies like AI, blockchain, and IoT offer possibilities for personalized, predictive, and participatory government services (Bertot et al., 2010). The emphasis is growing on using digital government to achieve broader societal goals, including sustainability, social inclusion, and economic development (Meijer and Bolívar, 2016). Over time, E-government policies and research have moved away from a predominantly technology-centered approach. Instead, there has been a shift toward seeing citizens as customers and prioritizing the creation of services driven by customer needs and preferences (Janssen and Estevez, 2013).

E-Government pertains specifically to activities within government organizations, with its use in IS (Information Systems) research often limited to those government entities offering services to citizens or companies. In contrast, E-Governance encompasses the entire societal management system. This broader system involves activities not only by government organizations but also by companies, voluntary organizations, and, notably, citizens—a facet often overlooked (Grönlund and Horan, 2005). E-Governance can be defined as the provision of government services and information to the public through electronic methods. Enhanced informational capabilities could greatly improve the interactions between the government and citizens (Christine and John, 1998). Numerous governments and companies hold the belief that technology can replace traditional governance and human accountability (Gil et al., 2019). The utilization of Information Technology (IT) facilitates an efficient, rapid, and transparent process for sharing information with the public and other agencies, as well as for conducting government administrative activities. With digital transformation, governance now encompasses more than just the decision-making rights and responsibilities of the IT department. Technology has become integral to the entire organization and its operations, rather than being merely an organizational unit (Jewer and Van Der Meulen, 2022).

Dunleavy and Margetts (2006) and Meijer et al. (2012), used the term digital governance, defining it as a transformative concept, covering mechanisms, processes, and traditions determining power exercise, stakeholder engagement, and decision-making in the digital age. It presents the impact of rapidly evolving digital technologies over traditional governance structure, where policy- making, regulation, and service delivery are all adapted. Technologies have profound influence on digital governance. Technologies such as blockchain, AI, and big data play a transformative role in reshaping governance expectations, presenting opportunities for transparency and citizen engagement. However, challenges related to privacy and security occurred simultaneously, as noted by Bertot et al. (2010) and Wirtz and Müller (2018). Governments should prioritize improving infrastructure in rural areas and provide free or subsidized access to e-government services, while also implementing digital skills training programs, particularly for older and less educated individuals, to bridge the digital divide (Sharma and Soliman, 2003). Ranging from the digital divide to concerns about data privacy, these obstacles require targeted policies, infrastructure development, and education investments. Ethical considerations emerge as paramount in ensuring public trust and legitimacy in the ongoing efforts toward digital governance, as highlighted by Jaeger and Thompson (2003) and Norris (2001). In addition, Bellamy and Taylor (1998) and Bovens and Zouridis (2002) believed that the establishment of adaptive and responsive governance structures is of great importance, since it is crucial for effectively harnessing the benefits of technology while navigating and mitigating associated risks.

The diverse political, social, and technological dynamics of each country significantly influence the construction of global digital governance. It is evident as leading nations such as Estonia and Scandinavia adopt citizen-centric approaches and innovative digital services, while larger countries like the United States and China concentrate on expanding digital initiatives. These endeavors encounter challenges associated with access and regulatory intricacies, as discussed by Margetts and Dunleavy (2013) and Zheng Y. (2017). In China, digital governance initiatives strategically target transparency, public sector efficiency, and citizen engagement. The most typical one is the “Internet Plus” strategy, where internet-based technologies are integrated, reflecting China's distinctive political and regulatory emphasis on state-led governance, as stated by Zhang and Cheng (2019) and Ma (2015). The future of digital governance is shaped by technological innovations and societal shifts. Networked governance models, citizen-led initiatives, and cross-border collaborations suggest a move toward open, flexible structures (Luna-Reyes and Gil-García, 2014; Meijer and Bolívar, 2016).

E-governance offers critical improvements to the efficiency and effectiveness of governance. It enhances government processes by automating and streamlining internal operations, thereby reducing costs and increasing productivity. E-governance also serves to connect citizens with their government more directly by providing online services and information, which improves the quality and convenience of public services and fosters a more transparent and accountable government. Furthermore, it builds external interactions by strengthening the ties between government and other institutions, including businesses and civil society organizations, which can lead to better policy-making and more responsive governance. By leveraging ICTs, E-governance can empower local communities, support decision-making with timely and accurate data, and contribute to broader societal goals such as sustainable development and social inclusion. E-governance extends beyond the realm of E-government. E-government focuses on delivering government services and information to the public through electronic means. In contrast, E-governance facilitates direct citizen involvement in political activities, surpassing traditional government functions. Kar et al. (2017) highlighted that the transformative impact of digital tools and platforms on citizen engagement, emphasizing their role in fostering participatory governance. By shifting from traditional top-down models to inclusive digital platforms, and through initiatives like e-participation tools, innovative engagement models, and open data, governments can enhance transparency, accountability, and citizen involvement in decision-making processes. It encompasses aspects like e-democracy, e-voting, and online political participation. Governance is influencing governments, prompting consideration of social contracts within a digital governance framework (Idzi and Gomes, 2022). Essentially, E-governance includes government functions, citizen engagement, political parties and organizations, as well as parliamentary and judicial roles (Jayashree and Marthandan, 2010).

Although studies on digital governance are increasing, there is a relative scarcity of systematic reviews, including its development, emerging research trends, leading researchers, and countries and institutions that have made significant contributions to this field. Therefore, this study serves as a supplement to systematic reviews of digital governance. Additionally, through a systematic analysis, this study highlights that digital governance is an interdisciplinary field involving multiple disciplines such as computer technology, public administration, political science, and economics. However, current research may not fully explore the intersections and integrations among these different fields. Furthermore, while digital governance brings many opportunities, it also comes with challenges such as privacy, security, and the digital divide. These challenges require more attention and research.



2 Materials and methods


2.1 Data collection

To ensure the scientific credibility and reliability of the data origin, this scholarly literature is derived from the primary collection of the Web of Science (WOS) database. WOS is recognized as the most extensively utilized and authoritative database for academic publications and citations.

The data were obtained by searching the topic terms “digital governance,” “E-governance,” “E-government,” and “digital government” from 2000 to 2023. The document type specified for retrieval was journal articles. Following the retrieval process and the elimination of duplicated and irrelevant articles, this research ultimately gathered 2,876 published papers within the 24-year timeframe.



2.2 Research method

Bibliometric approaches have been employed for a quantitative examination of written publications, offering valuable insights into the intellectual terrain of particular research domains. This method allows for a systematic literature review, aiding in the extraction of information and recognition of patterns within the scholarly field. Up to now, there are many visualization software tools, with notable attention given to CiteSpace developed by Chen (2006) from Drexel University in the United States and VOSviewer developed by CWTS at Leiden University in the Netherlands. Both tools excel in generating comprehensive visualizations, offering excellent visual effects, and providing research perspectives from different angles (Song and Chi, 2016).

This research utilized VOSviewer for analyzing keywords concurrence, cooperation networks, presenting hotspots, collaborations among researchers, nations and institutions in the field of digital governance. Additionally, CiteSpace, known for its trend depiction and customizable parameters, was employed to visualize keywords time zone and burst detection, through which the focal areas, and prospective trends within the realm of digital governance will be explored. Figure 1 is the technical road map of this study, which generally presents the process of the research including data collection, data screening, the use of analytical tools as well as the specific analytical framework.
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FIGURE 1
 Technical road map (source: authors' illustration).





3 Discussion


3.1 Literature development trends

Based on statistical analysis obtained from the Web of Science, the total number of publications in the field of digital governance or digital government is 2,876 articles. Figure 2 illustrates the annual publication volume in this field from 2000 to 2023. Overall, it shows an increasing trend, indicating that over the past two decades with the development of information technology, research on digital governance and digital government has gained more attention. Findings suggest that initial interest in this field was rare before 2001, followed by a rapid increase in attention after 2002, with publication volumes surpassing 100 annually since 2007. The highest publication volume was observed in 2012, and although there was a subsequent decline, there has been a steady increase since 2020. To some extent, this is closely related to the impact of the COVID-19 pandemic on government digital governance. The pandemic accelerated the adoption of digital government, prompting governments worldwide to swiftly implement digital solutions to address the challenges posed by the crisis. This indicates that the transformation of government, digital government, and digital governance have been significantly influenced by the combination of public emergencies and the development of digital technologies.
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FIGURE 2
 Diagram of publication (source: authors' illustration).




3.2 Cooperation network
 
3.2.1 Contribution and cooperation on national level

VOSviewer enables researchers to visually represent co-authorship networks on a country level, offering valuable insights into collaborative patterns among nations. This facilitates the identification of both robust and less pronounced connections between countries, providing a holistic comprehension of international cooperation across diverse research domains. In this section, “country” was chosen as the node for research to get the cooperation network among countries in the field of digital governance. A total of 125 countries were involved, where 42 countries came to a threshold of 20 or more publications. As can be seen in Figure 3, the size of the node represents the contribution of each country in this field, of which the biggest is the USA, proving its leading role of the research in this field. Table 1 presents the top ten countries that contribute to digital governance. In addition to USA, the other top countries are China, England, India, Spain, Australia, South Korea, Greece, South Africa and Canada, showing that scholars in these countries also have strong interest in the field of digital governance. The other top countries are China, England, India and Spain, showing that scholars in these four countries also have strong interest in the field of digital governance. As can be seen from the depth and complex connection between countries, the USA has a close relationship with China, South Korea and Mexico, while China as a super power in digital technology, keeps close a cooperation with USA, Pakistan and Malaysia.


[image: Figure 3]
FIGURE 3
 Diagram of cooperation among nations (source: authors' illustration).



TABLE 1 Top 10 contributed nations (source: authors' illustration).
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For the overlay visualization, there is a bar on the bottom right of Figure 4, with the colors that illustrate the time when each country engaged in the study of digital governance. It is evident that the USA, England, Greece, Canada were the earliest ones. Regarding the top five contributing countries, China and India were the later ones, demonstrating the rapid development of digital technology and implementation of it on governance of the two big countries.
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FIGURE 4
 Overlay visualization of cooperation among nations (source: authors' illustration).




3.2.2 Contribution and cooperation on institutional level

A total of 2,300 research institutions were involved in the digital governance study. Among them, 60 research institutions reached a threshold of 10 or more publications in this field. Based on Figures 5, 6, together with the summary from Table 2, it can be seen that the most influential research institution is Brunel University with a total number of publications of 45, and a total link strength of 16. The next two are the University at Albany and the University of Johannesburg with a total number of publications of 42 and 33, respectively. The map also illustrates that institutional collaboration in digital research exhibits regional characteristics, with key institutions primarily located in countries that contribute greatly in this field including the United States and the United Kingdom. Notably, based on the top five institutions, the University of Johannesburg, South Africa and the National University of Singapore, Singapore, rank third and fifth, albeit in terms of nation contributors, South Africa ranks ninth and Singapore is not listed in the top ten. In addition, as for the second nation contributor, China, Tsinghua University, Huazhong University of Science and Technology and Shanghai Jiaotong University, rank 12, 16, and 19, respectively. As can be seen from the overlay visualization, the institutions from South Africa and China are colored green and yellow, showing that they recently started their interest with digital governance, which to some extent, matches with the overlay visualization of nation cooperation.
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FIGURE 5
 Diagram of cooperation among institutions (source: authors' illustration).
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FIGURE 6
 Overlay visualization of cooperation among institutions (source: authors' illustration).



TABLE 2 Top 10 contributed institutions (source: authors' illustration).
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3.2.3 Contribution and cooperation on researchers' level

A total of 5,267 researchers were involved in the digital governance study. Among them, 97 different pieces of research reached a threshold of 5 or more publications in this field. Through the analysis of Figure 7 on researchers' contribution, it can be found from the Table 3 that the top five contributors on publication in this field are Reddick C.G., Weerakkody V., Dwivedi, Y. K., Mensah, I. K. and Jaeger, P.T. According to the index of citations, the top five are Jaeger Paul T., Reddick C.G., Weerakkody V., Bertot, J. C., and Kassen, M. Furthermore, it can be seen from the density visualization that there are 46 clusters of author cooperation, of which 14 of them derive from more than three authors in a group. Since the deeper the color is, the more active the author will be in this field. Therefore, it can be seen that Weerakkody V., Dwivedi, Y. K., Reddick C.G., Gil-García, J. R., Mensah, I. K., Joseph, B. K., and Jaeger, P.T. are the most active researchers in this field and maintain close cooperation with other researchers.
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FIGURE 7
 Diagram of cooperation among researchers (source: authors' illustration).



TABLE 3 Top 10 contributed researchers (source: authors' illustration).
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3.3 Researching hotspots and emerging trends
 
3.3.1 Keyword: co-occurrence

Analyzing keywords in VOSviewer is a crucial tool for researchers seeking to comprehend the composition of a research domain, identify emerging patterns, and enhance collaboration with fellow researchers. The VOSviewer software possesses unique advantages in the field of keyword co-occurrence clustering technology. The author utilized VOSviewer software, choosing the fractional counting method, with the total number of keywords at 5,726, a threshold of 20, to create a keyword co-occurrence weighted graph for the study of digital governance (Figure 8). The size of the circle representing a keyword indicates its frequency, with larger circles denoting higher frequencies, signifying more popular topics in the field of digital governance. The placement of keywords toward the center of the graph indicates their greater importance, highlighting them as crucial concepts within the research field. The TOP 30 keywords in digital governance research were organized and ranked, as presented in Table 4.


[image: Figure 8]
FIGURE 8
 Diagram of keywords co-occurrence (source: authors' illustration).



TABLE 4 Top 30 keywords (source: authors' illustration).

[image: Table 4]

Figure 8 and Table 4 reveal that keywords such as “E-government,” “adoption,” “trust,” “service,” and “model” hold a central position in the study of digital governance trends. These keywords have a certain representation and have gained high attention within the academic community around the globe. Xanthopoulou et al. (2023) show how digital governance adoption integrates digital technologies and methods into organizational or government operations. Digital adoption enhances internal efficiency, meets regulatory requirements, enables data- driven decision-making, and improves public services, leads to more efficient service delivery and resource utilization for government agencies and businesses, thus making it an important topic for researchers to explore. Establishing digital trust is a crucial element for organizations to facilitate and safeguard their digital transformation. Institutional trust pertains to the confidence that citizens have in government and political institutions, serving as a significant indicator of the vitality of democracy in contemporary nations (Chen et al., 2023). It can be found that digital governance and trust is closely intertwined, with trust being a pivotal element in the acceptance and prosperity of digital initiatives. According to Milakovich (2012), the adoption of digital information and communication technologies (ICTs) to reform governmental structures and public services is widely perceived as an enlightened strategy for the twenty-first century. It is seen as a potential solution to reinvigorate democracy, reduce costs, and enhance the quality of public services. The digital governance models are constantly changing and adapting to leverage the capabilities of emerging technologies, and there are no fixed or definitive models for digital governance. In terms of “model,” numerous digital governance models exist, and they are consistently adapting to leverage the capabilities of emerging technologies. These models are not fixed or limited, and their examination should be contextualized within discussions surrounding the concept of digital governance. Additionally, topics including information technology, user acceptance for digital platforms, management of digital governance, and framework for digital governance, have also become research hotspots in this field.



3.3.2 Keyword: clustering

Figure 9 illustrates a clustering view of keywords in digital governance research, where the same color represents a cluster, indicating a specific theme within digital governance studies. As depicted in Figure 9, digital governance research primarily encompasses seven clustered themes.


[image: Figure 9]
FIGURE 9
 Diagram of keywords clustering (source: authors' illustration).



3.3.2.1 Cluster 1: E-government adoption and trust

The keywords in this cluster include adoption, trustworthy, service, etc. E-government relies significantly on adoption and trust, as they play a pivotal role in motivating citizens to embrace E-government services. They contribute to diminishing perceived risks, fostering civic engagement, surmounting initial obstacles, and establishing enduring relationships between citizens and the government. According to Papadopoulou et al. (2010), trust is a fundamental component of E-government, and therefore, it should not be considered as an afterthought. Instead, it should be carefully considered early in the process, integrated with the design and deployment of an E-government system. Warkentin et al. (2002) believed that to achieve cost reduction, enhance services, and enhance responsiveness to citizens, it is crucial for both national and local governments to instill trust in the online services they currently offer or plan to offer in the future. Dashti et al. (2010) suggested that feeling trust, distinct from conventional adoption models, centers not only on users' beliefs about the e-service provider but specifically on how the provider perceives them. This will enhance our understanding of user evaluation and the use of E-government while elucidating the reciprocal nature of user interactions with E-government and other e-service providers.



3.3.2.2 Cluster 2: digital governance and citizen participation

The high frequency keywords in this cluster cover digital governance, transparency, citizen participation, etc. In digital governance, citizen participation plays a crucial role by promoting a feeling of shared ownership, collective responsibility, and accountability. It entails involving citizens in public affairs through the utilization of digital tools and platforms like social media, mobile applications, and online digital platforms. Muhlberger (2006) explored citizen involvement in local governance to gauge the adequacy of current information and communication technology (ICT) in meeting community communication and information requirements. Luciano et al. (2018) first identified strategies and barriers for the adoption of digital governance (DGO) in the Brazilian public administration, specifically focusing on strategic objectives related to social participation outlined in the Brazilian Digital Governance Policy (DGP), then proposed three strategic objectives related to social participation, including promoting collaboration in the public policy cycle, expanding and encouraging social participation in enhancing public services, and enhancing direct interaction between the government and society. Rodriguez-Hevía et al. (2020), by reviewing citizen's involvement in E-government of the European Union, proposed that while many citizens have access to the Internet, it does not automatically imply that they will extensively use e- government services. Digital literacy appears to be the most critical factor influencing overall E-government usage. In addition, Matheus et al. (2023) pointed out that transparency is only created when open data is useful to the public. Functionality can enhance transparency, thereby increasing perceived efficiency and perceived usefulness. Special attention should be paid to the diverse needs of citizens and ensuring efficiency, as the time of citizens and other users is limited. Transparency can enhance the credibility of open government, but usefulness may not always necessitate transparency, therefore it is suggested to create classifications for transparency initiatives.



3.3.2.3 Cluster 3: digital governance framework and digital transformation

The high frequency keywords in this cluster include digital transformation, framework, management, innovation, etc. Digital governance provides a strategic framework for developing and enacting innovative approaches to transition from bureaucracy-oriented to citizen-focused public services (Milakovich, 2014). Al-Badi et al. (2018) proposed that a comprehensive framework for Big Data governance is essential for establishing guidelines, procedures, and criteria to efficiently manage and safeguard the availability, usability, integrity, consistency, auditability, and security of Big Data. Jia and Chen (2022) expanded the “issue-actor-mechanism (IAM)” model into an analytical framework for delineating global digital governance. Tannou et al. (2012) suggested that governance plays a pivotal role in the success of digital transformation, ensuring that digital initiatives are coordinated and shared appropriately within the company, aligning with its structure, culture, and strategic objectives. Gil-Garcia et al. (2018) addressed that the scholarly communities of Digital Governance (DG) and Public Management (PM) exhibit variations across multiple dimensions while also sharing significant similarities. Importantly, there is evidence of potential for collaborative efforts that could benefit both fields of study.



3.3.2.4 Cluster 4: digital divide

The high frequency keywords in this cluster include digital divide, e- government implementation, developing countries, etc. The digital divide significantly affects digital governance, leading to adverse outcomes for individuals in underdeveloped regions and those with lower socio-economic status. Limited access to digital technologies and the Internet can create obstacles in utilizing E-government services, resulting in disparities in resource access and public service utilization. Yigitcanlar and Baum (2008) indicate that the term “global divide” signifies the gap in Internet accessibility between advanced and developing nations, while the “social divide” pertains to the disparity in information access within individual countries, separating the affluent from the disadvantaged. Mariscal (2005), Ogunsola and Okusaga (2006), and Acilar (2011), analyzed the situation of digital divide in developing countries by reviewing the facts in Mexico, African countries, and Turkey.



3.3.2.5 Cluster 5: digital governance and sustainability

The high frequency keywords in this cluster cover sustainability, corruption, sustainable development, public policy, etc. Barbosa (2017) pointed out that digital transformation serves as a tool to promote sustainable development and more inclusive societies. From a practical standpoint, digitization presents the opportunity to enhance governmental operations and, if properly orchestrated, can play a role in advancing the imperative sustainable development agenda in the foreseeable future. Xu et al. (2022) believed that the bolstering of digitization contributes to sustainable development, as evidenced by the broad array of literature and theoretical frameworks. The belief that notable advancements in digital governance inevitably result in improved sustainable governance is erroneous. The dynamics between digital governance and sustainable governance are complex, involving various potential moderating and mediating factors that warrant additional investigation (Durkiewicz and Janowski, 2021). In terms of corruption and digital governance, Martins et al. (2018) highlighted a significant finding: the correlation between digital government and corruption differs among income groups, suggesting that policymakers in the least developed nations should not view E-government as a definitive remedy for combating corruption.



3.3.2.6 Cluster 6: smart city and information security

The high frequency keywords in this cluster cover smart city, information security, privacy, etc. According to Sucupira Furtado et al. (2023), the connection between smart cities and digital governance is substantial, as digital governance serves as a fundamental element of the smart city initiative and a crucial avenue for realizing sustainable development objectives through digital transformation. Smart city governance has evolved from the wider realm of E-governance and seeks to improve the effectiveness of public institutions by leveraging digital technologies and institutional innovation (Myeong and Bokhari, 2023). By reviewing the situation of smart city in Belgium, Esposito et al. (2023) provided fresh insights into the multifaceted nature of the smart city concept, revealing that local authorities can flexibly employ smart city initiatives as tools to address various location-specific environmental, social, and economic challenges. Singh and Karaulia (2011) suggested that information security is crucial in E-governance initiatives, ensuring the confidentiality of transactions and data, protecting government documents from unauthorized access, and integrating robust security systems to ensure successful project implementation. In digital governance, safeguarding information security and integrity is paramount, as any security loopholes may result in severe repercussions, undermining public trust and government credibility, necessitating comprehensive measures spanning policy, processes, and training for successful implementation.



3.3.2.7 Cluster 7: public administration under digital governance

The high frequency keywords in this cluster cover public administration, infrastructure, efficiency, etc. Digital governance provides a framework and approach to leveraging digital technologies to enhance the efficiency and transparency of public administration while promoting the development and maintenance of public infrastructure. Margetts (2008) explored the relationship between E-government and public management reform, suggesting that “digital-era governance” (DEG), which challenges or transcends the managerial styles of New Public Management (NPM), is a valuable approach to understanding contemporary administrative reform, outlining three main themes of DEG: reintegration, needs-based holism, and digitization, illustrating how the widespread use of digital technologies by governments, businesses, and society at large triggers organizational responses in government entities. As public administrations are still in the process of transitioning to E-government and/or E-governance perspectives and have not fully undergone digital transformation, the empirical data were collected from administrations at various stages of this process (Mergel et al., 2019). According to Chantillon (2021), as suggested by the concept of “good enough governance,” public administrations are indeed continuously balancing the public values they strive to achieve, the use of coordination tools, and the interrelated objectives set by different public management departments. To facilitate digital transformation, changes in how public administrations function and the public values they strive for will be necessary. However, these changes will only occur gradually and sometimes may not lead to the desired success, thus necessitating monitoring and evaluation.




3.3.3 Evolution of research hotspots

The time zone analysis of CiteSpace represents the chronological evolution of scholarly literature and pinpoints emerging trends and patterns over time. By organizing articles and terms based on their publication dates, CiteSpace's time zone view enables researchers to examine the fluctuation of research topics, notable terms, and significant advancements within a specific field. This functionality is particularly beneficial for monitoring the advancement of scientific knowledge, recognizing influential publications, and comprehending the temporal context of research trends. The time zone view offers researchers a distinctive viewpoint to glean insights into the historical progression of a discipline and choose informed assessments regarding the significance and impact of scientific endeavors throughout time.

From Figure 10, it can be observed that research in the field of digital governance in the core collection of the foreign Web of Science database can be divided into three phases, with the earliest research traced back to 2001. Specifically, from 2001 to 2008, scholars primarily focused on information technology, which is the prerequisite of digital governance or digital government, then shifted their attention on the adoption, acceptance, and management of digital governance. From 2009 to 2018, there was a notable emphasis on quality, transparency, trust and satisfaction with digital governance. It is found that the less attention has been put on the technical level but more on the effects and feedback of digital governance. Finally, from 2019 to 2023, scholars predominantly investigated corruption, digital divide, artificial intelligence, and sustainable development in digital governance. According to these keywords, it can be summarized that during this phase more specific points and long-term goals in a wider scale have become the interest of researchers. As mentioned in previous sections in this article, digital divide's impact over developing countries, whether digital governance advances sustainable development, artificial intelligence's impact over digital governance, plays a role.


[image: Figure 10]
FIGURE 10
 Diagram of keywords time zone (source: authors' illustration).




3.3.4 Research frontiers in the field of digital governance

Burst detection in CiteSpace is a functionality designed to pinpoint spikes in activity, such as sudden surges in citations to a specific publication or rapid escalations in the output of publications by a particular author. Utilizing Kleinberg's algorithm, this feature can detect bursts that span multiple years or occur within a single year. The visual representation of burst detection can be applied across different types of nodes, including articles, authors, or keywords, aiding in the identification of highly active research areas or emerging trends (Chen, 2014).

From the Figure 11, it can be observed that the word “technology” has the longest burst period from 2001 to 2008, while communication technologies owns the strongest burst with the strength of 19.65, showing that at the beginning stages of digital governance most of the attention was given on technical level, which complies with the result of time zone analysis in the previous part. As for the latest burst, it can be found that there are four words, “system”, “quality”, “perceptions” and “public value”. According to these words, it can be uncovered that the research frontiers for digital governance include the usability and reliability of digital governance system, quality assurance under the framework of digital governance, the quality of digital service, impact of digital governance on public perception, effects of digital transformation on public value perceptions, etc.


[image: Figure 11]
FIGURE 11
 Diagram of keywords citation burst (source: authors' illustration).






4 Conclusion

(1) The bibliometric analysis of academic literature demonstrates that since 2000, there has been a growing focus in research areas such as digital government, digital governance, digital transformation, and sustainable governance. Examination of the distribution and growth of these topics suggests that research in digital governance is characterized by its interdisciplinary nature, intersecting with disciplines such as computer technology, public administration, political science, and economics. Otherwise, the widespread adoption of digital government has been hastened by global public crises, prompting governments worldwide to swiftly implement digital solutions to tackle crisis-related challenges. This underscores the significant impact of public emergencies alongside the evolution of digital technologies on government transformation, digital governance, and digital government.

(2) At the national level, the United States holds a leading position in the field of digital governance research. The other four countries of China, the United Kingdom, India, and Spain, have also made great contribution in digital governance research. The density of collaboration between countries indicates close relationships between the United States and China, South Korea, and Mexico, while China, as a superpower in digital technology, maintains close cooperation with the United States, Pakistan, and Malaysia. Additionally, the United States, the United Kingdom, Greece, and Canada were among the earliest countries to initiate research related to digital governance. Among the top five contributing countries, although China and India started later, the rapid development of digital technology in these two major countries has swiftly propelled them to the forefront of research in this field.

(3) In terms of institution contributions, the most influential research institutions are Brunel University, the University at Albany, and the University of Johannesburg. Institutional collaboration exhibits regional characteristics, with key institutions primarily located in countries that have made significant contributions in this field, including the United States and the United Kingdom. Among the top five institutions, the University of Johannesburg, South Africa, and the National University of Singapore, Singapore, rank third and fifth respectively, despite South Africa ranking ninth and Singapore not listed in the top 10 in terms of national contributions. This indicates that institutional contributions do not completely overlap with national contributions. From the overlay visualization, it can be seen that the institutions from South Africa and China have made significant contributions to digital governance research in recent years.

(4) In terms of author contributions, the top five contributors in this field are Reddick C.G., Weerakkody V., Dwivedi, Y. K., Mensah, I. K., and Jaeger, P.T. Additionally, Weerakkody V., Dwivedi, Y. K., Reddick C.G., Gil-García, J. R., Mensah, I. K., Joseph, B. K., and Jaeger, P.T., are the most active researchers in this field, maintaining close collaboration with other researchers.

(5) According to the analysis of keywords co-occurrence, clustering, burst and time zone distribution, shows that the current research hotspots and trends in digital governance encompass various aspects. Initially, in the early stages, research primarily focused on the technological level, particularly the application of information technology, as a prerequisite for digital governance or digital government. Subsequently, the focus gradually shifted toward the adoption, acceptance, and management of digital governance, emphasizing the importance of quality, transparency, trustworthiness, and satisfaction. The latest research now increasingly addresses the usability and reliability of digital governance systems, the quality of digital services, the impact of digital governance on public perceptions, and the effects of digital transformation on public values. Additionally, researchers have started to pay attention to some challenges and issues in digital governance, such as corruption, the digital divide, artificial intelligence, and sustainable development. This indicates that digital governance research is gradually expanding from the technological level to broader social and political domains, with a greater focus on the impacts and practices of digital governance, as well as how to address the challenges and opportunities of the digital age. However, this study also has some limitations. The research data solely comes from the Web of Science database, overlooking literature from other databases such as Elsevier Science and Google Scholar, which may introduce some information bias. The overall coverage of the WoS database is less extensive compared to some other databases such as Scopus, especially in the fields of social sciences and humanities. Other than that, in the humanities, Scopus covers a significant portion of the data available in WoS, whereas WoS only covers a smaller portion of the data available in Scopus. Additionally, due to subscription terms, the accessible timeframe for citations in WoS is relatively short (Pranckute, 2021). Therefore, the study may be limited by the availability of data sources. This implies that it may not comprehensively capture all relevant academic discussions and research findings within the field of digital governance, particularly those published in related disciplinary domains. In the process of literature screening, the diversity in keyword selection may lead to the appearance of semantically similar terms, affecting the accuracy of data analysis. Additionally, only English articles were selected, resulting in some data gaps. Furthermore, the study covers relatively a large time span, constrained by sample selection and the knowledge level of the authors, which may lead to insufficient depth and comprehensiveness in certain parts of the analysis.

Finally, according to previous analysis on research hotspots as well as the evolution of the research of digital governance, it can be assumed that future research on digital governance will focus on the usability and reliability of systems, exploring user acceptance, system performance, and service quality. Additionally, studies will examine how digital governance affects public perception and trust in government services, as well as the impact of digital transformation on public expectations and values. Other than that, challenges and issues in digital governance, such as corruption, the digital divide, artificial intelligence, and sustainable development will continue to be the focus of researchers. What's more, key areas of future research will also include how emerging technologies enhance the personalization and participatory nature of government services, and how to construct a global digital governance framework.
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