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Abstract. This paper deals with the assessment of e-government readiness in the globalization process. Nowadays, there are a lot of benefits of e-government that should be emphasized in the globalization process, especially with the rise of new trends in modern technologies such as mobile broadband, cloud computing, open data, big data, social media, green technologies, etc. Not only the citizens of a country receive a quality service and achieve positive outcomes where possible, but the government and other stakeholders worldwide are also benefited by adoption of an e-government system. Therefore, this paper presents a comparative analysis of e-government readiness based on the selected global e-government readiness reports and other related e-government initiatives. As a result, it identifies the key challenges and policy options to address the importance of these evaluations in the globalization process. Further, it also provides a global scale classification of related reports, indices and ranks focusing on the best performing countries in the world from the recent past. The results suggest that the attention of governments should be particularly focused on the principles of open government, such as transparency, accountability and participation, multichannel approach and services delivery (one-stop portals), cross-border digital public services, mobile government, and promoting sustainable (green) infrastructure with the use of cloud computing.
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1. Introduction
The development, diffusion and utilization of modern Information and Communication Technologies (ICT), particularly the Internet, create a worldwide trend of using ICT and the Internet to deliver public services and infrastructure in a much more convenient, efficient, customer-oriented and cost-effective way than ever before. This so-called e-government offers benefits to citizens and businesses in that it can enhance public service efficiency, quality, and cost-effectiveness (Kassen, 2014; Rorissa et al., 2011; Yildiz, 2007). The assessment of e-government is a part of the appealing field of e-government which has recently attracted the attention of many researchers, who most of the time carry out evaluations of e-government maturity and do international comparative analyses that rank different governments, nations, or countries (Bogdanoska-Jovanovska, 2016). But the sustainable and successful development of e-government also carries new risks emerging from technological or societal trends in ICT. It involves the generating, storing, processing, and transferring of much larger amounts of data requiring new cybersecurity and privacy approaches across the entire data lifecycle, critical infrastructure requirements and the use of cloud computing, the open government movement, which has emphasized transparency, collaboration, and innovation at all levels of government, etc. (Attard et al., 2015; Kao, 2015; Máchová and Lněnička, 2015; Zissis and Lekkas, 2011).
Globalization of e-government is a technological and social process in which the constrains of geography on economic, political, social and cultural arrangement recede, in which people interact with each other in all spheres of life more intensively (Kassen, 2014; Pardhasaradhi, 2014). Generally, all this globalization is driven partly by cheaper, easier, and faster transport and communication, emerging market liberalization, democratic and social changes, and ICT revolution. In this context, it is crucial to compare the most important global e-government readiness reports and other related e-government initiatives, and identify the key challenges and policy options to address the importance of these evaluations in the globalization process.
2. Research Methodology and Methods

The methodology of this paper was determined by the principles of comparative analysis. Thus, it provides a comparison and overview of e-government readiness based on the selected global e-government readiness reports and related global e-government initiatives. Its main contribution is presented through the classification of these sources and identification of the main global trends, their implications for practice, the resulting challenges, opportunities and policy options in the globalization process. These findings then should serve as a guide of best practices with the aim of facilitating the global improvements of e-government systems. Further, it addresses the following research questions: What is the relationship between e-government readiness and globalization? And how can the assessment of readiness and related trends be used to improve the implementation of e-government in the globalization process?
The first goal is to examine the global frameworks adopted to assess the related areas in the e-government readiness at the international level, with the aim that it will contribute to the current reflections on this topic worldwide. Drawing on the rise of new trends in modern ICT such as mobile broadband, critical infrastructure, cloud computing, open data, big data, social media, green technologies, cybersecurity, etc., a further theoretical goal is to understand the contributions of these trends and classify them in the global context of e-government systems. This analysis will then provide practical guidance and recommendations for the governing and implementation of these trends. Besides that, the best performing countries in the world from the recent past will be compared based on the indices identified. Finally, a set of best practices and implications for practice will be provided to improve the global e-government readiness.
The main methods used are systematic literature review, comparative and content analysis of related reports focusing on the e-government development, synthesis and classification of results according to the proposed criteria.
3. Literature Review and Background

Governments from all over the world are constantly looking for ways to achieve success in e-government implementation especially after investing enormous amounts of resources in related projects (Kassen, 2014). E-government readiness or the preparedness is an important indicator of the quality of a country’s technological and telecommunication infrastructure and the ability of its citizens, businesses and governments to adopt, use and benefit from modern technologies. As government develops e-government systems to offer such enhanced services to the citizens, further assessment efforts are required to measure the effectiveness of the e-government development and readiness (Siskos et al., 2014; Máchová and Lněnička, 2015). It is studied by building frameworks, benchmarks and models of its stages (Yildiz, 2007), and can be then assessed periodically by various reports, indices and ranks. These assessments are a foundation for implementing effective e-government strategies and initiatives that supply significant knowledge and information sources for policy and decision making (Rorissa et al., 2011). They are conducted by various international organizations, but sometimes are based on a limited number of (subjective) indicators and do not highlight the multidimensional nature of the electronically provided services (Siskos et al., 2014; Máchová and Lněnička, 2015).
The basic idea of assessments is first to find the criteria which reflect the performance of e-government and then design a scoring system for each of these criteria to transform the data collected from criteria into numbers that have the same basis for comparison. Weight, which represents the relative importance, is then assigned to each criterion to obtain a weighted sum to represent the overall readiness of each country with regard to the development of e-government. All countries are then ranked based on the weighted sum. Countries with low ranks should then be able to make appropriate improvements by identifying the criteria with low scores (Kao, 2015). In general, most of them tend to measure the readiness of a country according to how it is capable to deal with infrastructure and technology, people and human skills, accessibility and connectivity, and transparency (Yildiz, 2007; Rorissa et al., 2011; Siskos et al., 2014). Some other similarities applicable to all measurements are security or the overall level of education and business sophistication (Máchová and Lněnička, 2015). Kassen (2014) argues that the international e-government agenda suffers from its overgeneralization as a tool to achieve better governance. It does not take into account heterogeneous political and institutional environments in different countries, and various disparities in harmonization of realization procedures on a global scale. The processes of globalization then demand policy changes and restructuring of government organizations (Pardhasaradhi, 2014).
A recent comparison of related reports, indices and ranks can be found e.g. in Bogdanoska-Jovanovska (2016), Rorissa et al. (2011) or Máchová and Lněnička (2015). Tokárová (2015) then focused on the competitiveness measuring in conditions of globalization and presented the related indices, which may be also used in the e-government context (Lněnička et al., 2015). However, none of these papers discussed the main global trends, their implications, the resulting challenges, opportunities and policy options in the globalization process. It should be also noted that national governments often cannot achieve significant progress in building e-government projects without participation of people due to weak promotion of the idea itself among citizens, businesses and other stakeholders (Kassen, 2014; Máchová and Lněnička, 2015). According to Zissis and Lekkas (2011), if these stakeholders are not fully informed about the benefits of e-services, they are unlikely to use them and participate in the further development of e-services. What is currently lacking from most e-government information systems is the capacity to support effective citizen participation in the decision-making process, beyond the electronic implementation of traditional bureaucratic services (Zissis and Lekkas, 2011). Cloud computing as well as open data should be an option to improve e-services, transparency, accountability, and deliver these services to citizens and businesses. Opening data may allow citizens and businesses to analyse various datasets and understand what governments are spending public resources on (Lněnička et al., 2015). Big data create usable insight and value from large amounts of structured and unstructured data coming from different sources and with differing dynamics (Bertot and Choi, 2013). Cloud computing and open (big) data are complementary approaches to storing, processing, accessing and reporting information, which motivate a technology shift to data centric architecture using clouds and distributed platforms (Lnenicka and Komarkova, 2015). The cloud spans many borders and may be the ultimate form of globalization (Zissis and Lekkas, 2011). Thus, it is important to explore their potential as a means of technology transfer and innovation in the developed and developing world in the context of global ICT programs (Navarra and Cornford, 2009)
4. Comparative Analysis of E-government Readiness

In a global perspective, frequently cited e-government readiness reports include the United Nations’ (UN) E-government rankings: the E-government Development Index (EGDI) and the E-participation index (EPI); the World Economic Forum’s (WEF) Networked Readiness Index (NRI); the International Telecommunication Union’s (ITU) ICT Development Index (IDI) and the Waseda E-government ranking. Shortly after 2010, new indices focusing on the assessment of new trends in e-government were introduced, e.g. the Asia Cloud Computing Association’s (ACCA) Cloud Readiness Index (CRI), Business Software Alliance (BSA) Global Cloud Computing Scorecard, the Web Index and the Open Data Barometer (ODB) index produced by the World Wide Web Foundation (W3F), the OURdata Index by the Organization for Economic Co-operation and Development (OECD), the Open Knowledge Foundation’s (OKF) Global Open Data Index (GODI) or the Global Cybersecurity Index (GCI) by the ITU (Máchová and Lněnička, 2015). Based on the relevance of these sources, the following global reports were selected and compared: 1. Measuring the Information Society Report by the ITU; 2. The Global Information Technology Report by the WEF; 3. UN E-Government Survey by the UN; and 4. Waseda International E-Government Ranking Survey by the Waseda University. These reports are then compared in the Table 1.
Table 1: Comparison of related reports, indices and ranks 

	Report
	Index
	Period covered
	Reports published
	Countries covered
	Selected areas (criteria) of e-government measured

	1.
	IDI
	2009 – 2015
	7
	167
	ICT access, ICT use and ICT skills

	2.
	NRI
	2002 – 2016
	15
	139
	Environment, readiness, usage and impact

	3.
	EGDI, EPI
	2003 – 2016
	8
	193
	Online service, human capital and telecommunication infrastructure

	4.
	Waseda index
	2005 – 2016
	12
	65
	Network infrastructure, efficiency, online services, e-government promotion, etc.


Source: Author
Table 2 shows an example of the most recent results, which are represented by the ranking of ten most successful countries covered by those indices. However, they cannot be clearly compared in time because there is a various time gap between the individual reports or they use different components to measure the e-government development and readiness. Only the United Kingdom can be found in the top ten ranking of all the indices. Therefore, this progress will be investigated more thoroughly and quantitatively.
Table 2: Comparison of the best performing countries in the world from the recent past

	Rank
	IDI 2015
	NRI 2016
	EGDI 2016
	EPI 2016
	Waseda 2016

	1.
	Korea
	Singapore
	United Kingdom
	United Kingdom
	Singapore

	2.
	Denmark
	Finland
	Australia
	Japan
	United States

	3.
	Iceland
	Sweden
	Korea
	Australia
	Denmark

	4.
	United Kingdom
	Norway
	Singapore
	Korea
	Korea

	5.
	Sweden
	United States
	Finland
	Netherlands
	Japan

	6.
	Luxembourg
	Netherlands
	Sweden
	New Zealand
	Estonia

	7.
	Switzerland
	Switzerland
	Netherlands
	Spain
	Canada

	8.
	Netherlands
	United Kingdom
	New Zealand
	Singapore
	Australia

	9.
	Hong Kong
	Luxembourg
	Denmark
	Canada
	New Zealand

	10.
	Norway
	Japan
	France
	Italy
	United Kingdom


Source: Author
 At first, all values had to be normalized by scaling between zero and one in order to ensure that the dataset uses the same unit of measurement and can be compared. It was done for the IDI, NRI and Waseda index, since the IDI is measured on the scale from 1 to 10, the NRI (1 to 7) and the Waseda index from 0 to 100. The progress of the United Kingdom’s e-government development and readiness was assessed between the years 2008 and 2014. As can be seen in the Figure 1, the most significant progress was made by the EPI, which is primarily focused on the use of online services to facilitate provision of information by governments to citizens (e-information sharing), interaction with stakeholders (e-consultation), and also engagement in decision-making processes (e-decision making). The United Kingdom is also currently the global leader in the open data movement; see the GODI and ODB rankings. Finally, there can be seen a decline in the period 2008 – 2010 which, in part, is attributable to the outbreak of the Global financial crisis and the European debt crisis.
Figure 1: The progress of the United Kingdom’s e-government development and readiness
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5. Main Findings and Implications for Practice

Based on the above literature review and comparative analysis of e-government readiness; a list of potential factors that are widely recognised as having significant impacts on a nation’s readiness was gathered. It describes a set of best practices and recommendations addressing technology, strategy and the broader approach to realizing e-government in practice. Further, the findings provide some important information related to what strategies could yield more successful results to enhance and improve the nation’s position in the related rankings.
Firstly, the current state is influenced by the rise of the Internet and broadband, better and faster IT infrastructure and networks, increased outsourcing and privatization, improvements in business processes, improvements in procurement processes, increased productivity, system integration, performance measurement and accountability, increased public expectations, and the globalization process, which creates opportunities for the establishment of e-government systems in the public sector, especially in the developing countries, since the introduction of standard strategies and initiatives in building e-government in these countries are based on ideas and practical recommendations which come from more developed nations. Therefore, the main global trends for the last few years are summarized in the Table 3. This summary should help to monitor and assess the digital divide, and highlight areas for improvement. The key trends evolved from the support of mobile phones, broadband and integration of systems to the use of cloud computing, multichannel approach, participation, and open and big data. Nowadays, the paradigm shift movement is focused on the sustainability represented by the emphasis on transparency, accountability, interoperability and green technologies.
Table 3: Summary of the main global trends in the e-government development and readiness

	Report
	Index
	2008+
	2010+
	2012+
	2014+

	1.
	IDI
	mobile phones, broadband, connectivity for schools
	fixed broadband penetration, participation, gender equality
	cloud computing, multichannel approach and services, big data
	social media, cybersecurity, inclusiveness, sustainability 

	2.
	NRI
	connected gov., mobility and connectivity, broadband
	sustainability, cloud computing, broadband, smart economy, web 2.0
	social media, smartphones, cybersecurity, mobile broadband
	inclusive growth, open and big data, green policy, digital content 

	3.
	EGDI, EPI
	connected gov., broadband, knowledge econ., integration
	broadband, global participation, mobile phones, open data
	cloud computing, social media, m-government, coordination
	sustainability, coordination, transparency, open and big data

	4.
	Waseda index
	participation, new e-services, broadband, promotion
	mobile and green government, multichannel gov., open data
	cloud computing, open and big data, digital inclusion, social media
	cloud computing, cybersecurity, local e-gov., interoperability


Source: Author
The political leadership and e-government leaders need simpler and effective information about e-government readiness for visualizing, conveying, and applying the related strategies and initiatives. These should be built with strategic thinking and sustainable long term plans. These plans then should encompass aligned e-government projects, each having concrete and measurable outcomes. Further, adoption of government enterprise architecture responding to emerging ICT trends such as service-orientation, open and big data, mobile broadband, social media or cloud computing, is also vital to the success of e-government systems. Hence, e-government initiatives should ensure citizen centric e-services which can be accessed through convenient channels of delivery. Finally, the key factors and trends contributing to a high level of e-government development and readiness are past and current investments in human capital and education of individuals in a country resulting in wider participation and collaboration with the public sector; in telecommunication and ICT infrastructure resulting in better nation’s critical infrastructure security; and provision of online services.
Based on these findings, the following gaps should be filled: security and privacy of data as well as public services, multichannel approach and services delivery (one-stop portals), cross-border digital public services, interoperability, m-government, promoting sustainable (green) infrastructure with the use of cloud computing, lack of coordination, and digital divide, which refers to the gap between citizens, households, businesses and geographic areas at different socio-economic levels with regard both to their opportunities to access ICT and to their use of the Internet. Generally, an e-government ready country is one that has: the national ICT policy and regulatory environment; physical infrastructure (high bandwidth, reliability, affordable prices), telecommunication and ICT infrastructure (critical infrastructure and cybersecurity), status of national cybercrime laws, status of electronic signature legislation; integrated current ICT throughout businesses (e-commerce, ICT sector); human capital (quality of education  and technology skills, knowledge economy growth), and communities (applications using open data, organizations online, ICT used in everyday life); e-participation and international cooperation in global projects through the harmonization with internationally recognized and already established platforms, procedures and standards in promoting universal e-government; open government, open (big) data portals, data processing and publication services and tools; and green technologies and the use of cloud computing related strategies and initiatives.

6. Conclusion
Factors like globalization, economic recession, and increasing regulation are forcing many governments to transform their initiatives and infrastructures. Therefore, this paper offers a comprehensive view on the assessment of e-government readiness for globalization process. Overall, it found that the international e-government readiness frameworks and reports are in agreement with the technological changes and the current best practices of the public sector in the developed countries. The results imply that the developing countries should benefit from the experiences of the developed countries, which were thoroughly described in this paper.
The main technological trend is a standardization of e-government realization procedures on a global scale. In addition, the active promotion of open data-driven and civic engagement projects and platforms has the potential to the development of e-government readiness, i.e., open data portals, multichannel approach and services delivery, cross-border digital public services, m-government or promoting sustainable (green) infrastructure with the use of cloud computing. On the other hand, there should be the lack of adequate infrastructure in many developing nations which may be an obstacle in setting the global projects. Therefore, the first steps should be done in the area of ICT infrastructure and broadband quality. Further progress will require an understanding of the many challenges, in particular, in mitigating the effects of the global digital divide and national, regional and also local ICT disparities.
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