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ABSTRACT

The task of every government, especially during the Covid-19 pandemic, 
is to provide services and goods for citizens and to maintain economic 
order. Therefore, the combination of legislation, the judiciary and admin-
istration is inevitable. Moreover, public administrations must transform 
the way they function by using more information and communication 
technology in order to remain responsive and efficient. This challenge 
was further revealed during lockdowns in individual countries, which af-
fected their social and economic development. The solution to that chal-
lenge is the implementation of e-government in the public sector. It also 
increases innovation in governance processes as well as efficiency and 
effectiveness by offering more participative opportunities to citizens. 
Hence, a mature level of e-government development also arises. Never-
theless, there are significant differences among the levels of e-govern-
ment development in the EU-28. The aim of this article is to assess the 
influence of e-government maturity on government effectiveness and 
efficiency in the EU-28. In order to obtain empirical results, a two-stage 
least square regression (2SLS) was applied. The empirical results show 
that e-government maturity positively and significantly contributes to 
enhancing government effectiveness and efficiency in the EU-28. In addi-
tion, the rule of law plays an important role in each stage regression mod-
el. Based on the empirical results, we can conclude that e-government is 
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inevitable and should ensure the proper functioning of public administra-
tion during the Covid-19 pandemic.

Keywords:	  e-government, Covid-19 measures, government efficiency, government 
effectiveness, two-stage least squares regression analysis

JEL: H11, H70, H8

1	 Introduction

The COVID-19 pandemic has affected every aspect of human lives, social 
and economic development, as well as the proper functioning of public ad-
ministration. The only way to stop spreading the COVID virus has been so-
cial distance and self-isolation. Therefore, the quality of e-government must 
be improved and made publicly available to everyone. This practice requires 
the combination of e-governance with the innovative use of existing and ad-
vanced technologies (Shaw et al., 2020). Hence, in the light of the rapid use 
of information and communication technology (ICT), the public sector and ad-
ministration have been faced with dynamic challenges. One of these challeng-
es is to implement e-government that will support digitalization of the public 
sector by enabling its openness, transparency and effectiveness. By doing 
so, the public sector and administration will be fundamentally transformed. 
E-government can be described as an electronic exchange of information and 
services with citizens, businesses and other sections of government, and in-
cludes open government data and the use of information and communica-
tion technologies to allow innovation in governance (United Nations, 2020). 
The goal of e-government is the use of technological communications devices 
(computers, cell phones, tablets and the Internet) and different digital meth-
ods in government activities to achieve efficiency and effectiveness in pro-
viding public services to all users. As such, it provides conditions to citizens 
and entrepreneurs for direct and appropriate access to the government as 
well as for the proper delivery of services. This is possible through an effec-
tive e-governance institutional framework that provides conditions for the 
provision of quality public services which meet the requirements of citizens 
for transparency, accountability and inclusivity, which contributes to increas-
ing the trust of citizens in their governments. In addition, the United Nations 
(2020) distinguish several types of digital interactions – digital relations be-
tween a citizen and their government (C2G), between governments and oth-
er government organizations (G2G), between government and citizens (G2C), 
between government and employees (G2E) and between government and 
businesses (G2B). To monitor the results and impacts of these digital inter-
actions, the United Nations implemented the United Nations E-Government 
Survey. The E-Government Survey presents a systematic assessment of the 
use and possible usage of modern technologies to change the public sector 
by improving efficiency, effectiveness, transparency, accountability, access to 
public services and citizen participation in all member states (193) of the Unit-
ed Nations.
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Decades ago, developed countries began to take advantage of advanced 
technology by providing online public services. Today, almost all the EU coun-
tries have a range of public services provided as e-services. Estonia is the 
leading European country recognized as “the most advanced digital society 
in the world”. Estonia has created an efficient, secure and transparent sys-
tem where 99 percent of governmental services are online. Numerous solu-
tions have been developed, such as e-Governance containing four sections 
– Government Cloud, Data Embassy, i-Voting and e-Cabinet. Other European 
countries are intensively researching and working to improve e-government 
solutions. The European Union supports this objective because one of the 
strategic priorities for the period 2019-2024 refers to “Europe fit for the dig-
ital age - Empowering people with a new generation of technologies”. The 
EU’s digital strategy “Shaping Europe's digital future” aims to bring about the 
transformation of work for people and businesses. It consists of three main 
pillars to ensure that Europe gives its citizens, businesses and governments 
control over the digital transformation. In implementing the digital strategy, 
the EU has developed an e-Government Action Plan, which provides sources 
of information and guides to support local and regional administrations. This 
is especially important during the COVID-19 pandemic, since most of the gov-
ernment services needed to be made available online due to the lockdown. 
The COVID-19 pandemic has made it crystal clear that without efficient and 
effective online government services, most of the public function will not be 
achieved or be sustainable. In addition, Ullah et al. (2021) found that internet 
technology and e-governance enhancement during the COVID-19 pandem-
ic have helped to combat COVID-19-related impacts. Moreover, researchers 
have also explored expectations created by public managers, policymakers 
and stakeholders concerning the implementation of e-government policies 
and applications. They have tried to verify whether e-government applica-
tions have been introduced according to the real demands from citizens and 
to evaluate whether e-government solutions have been effective (Rodríguez 
Bolívar, 2014). Based on all of the aforementioned, our hypothesis is that 
e-government maturity is positively and significantly associated with govern-
ment effectiveness and efficiency.

As not much is known about the effectiveness and efficiency of e-government 
in the EU-28, the main aim of the paper is to assess the influence of e-gov-
ernment maturity on government effectiveness and efficiency in the EU-28 
as a solution to improve public functioning during the COVID-19 pandemic. 
Accordingly, the paper contributes to existing literature in the following way. 
Firstly, it provides a detailed literature overview of the research in the field 
of government effectiveness and efficiency and COVID-19 measures in the 
EU. Secondly, it investigates the relationship between e-government maturity 
and government effectiveness and efficiency in the EU-28. The remainder of 
the paper is structured as follows. After the introduction, a brief literature 
review and theoretical framework are presented. The following section de-
scribes the data and research methods. In Section Four, the empirical results 
are presented. The paper ends with conclusion remarks and recommenda-
tions for further research.
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2	 Literature review and theoretical framework

In the existing literature there are not many papers that examine both gov-
ernment efficiency and effectiveness with regard to promoting e-govern-
ment development activity in the EU member countries.

Efficiency and effectiveness are two measures that are related to the results 
and outcomes of the functioning of each government. Efficiency determines 
how much each unit of output (e.g., public services provided) costs, and effec-
tiveness measures the quality of that output or outcomes in providing public 
services. In the other words, public sector efficiency can be defined as the 
output relative to the resources employed, and public sector effectiveness 
(performance) can be defined as the outcome of public sector activities. Ef-
fectiveness is explicitly mentioned as one of the five political principles in the 
White Paper on European Governance. Based on the researched literature, it 
can be determined that for certain groups of countries, especially those that 
are underdeveloped, there is a lack of research that measures the efficiency 
and effectiveness of the public sector with a special emphasis on e-govern-
ment. However, these measurements for different countries are inadequate.

The conducted research indicates that the efficiency of governments is most 
often monitored through the achieved results of their budget policies, i.e., 
the efficiency or inefficiency of public expenditures. Research has shown that 
there are significant differences in the efficiency of public spending between 
countries. In developing countries, the efficiency of government spending is 
primarily determined by a country’s structural variables and governance indi-
cators (Rayp and Van De Sijpe, 2007; Gupta and Verhoeven, 2001). In addition 
to fiscal indicators, for instance the share of tax revenues and public expendi-
tures in the gross domestic product, the efficiency of the government's role 
in the economy can be monitored by the results of non-fiscal instruments, 
such as regulations, direct budget subsidies, subsidized loans etc. Non-fiscal 
instruments are more widely used in transition and less developed countries 
and are intended to achieve the same goals that should be achieved by the 
fiscal instruments (Tanzi, 1995, 1998).

Afonso et al. (2003) examined public sector efficiency and effectiveness (per-
formance) using performance indicators for 23 industrialized countries. They 
examined the efficiency of public sectors using total public spending and sev-
eral spending categories as substitutes for used funds. They analyzed them in 
relation to performance indicators as the opportunity costs of public sector ac-
tivities. Efficiency for each country is presented by a ratio of performance indi-
cators and public spending indicators. The effectiveness of the public sector is 
calculated by input and output efficiency, ranking countries in terms of public 
spending efficiency. The results of the research showed that there are no sig-
nificant differences in effectiveness among the analyzed countries. Countries 
with a relatively small public sector have a higher level of efficiency as opposed 
to those with a large public sector. Tanzi et al. (2007) conducted additional 
research the results of which changed somewhat. They found that countries 
with smaller public sectors had higher performance levels, as measured by 
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their performance index, than countries with a larger public sector. Additional-
ly, countries with a smaller public sector were more efficient in achieving their 
public sector performance levels than countries with a larger public sector. 
Research conducted by Hauner and Kyobe (2010) resulted in similar conclu-
sions. Their research on public sector performance and efficiency based on 
data for 114 countries revealed a lower level of efficiency in the case of higher 
government expenditure in relation to gross domestic product. In addition, 
they concluded their research with analytical evidence that richer countries 
are characterized by better public sector performance and efficiency.

Government effectiveness is presented as part of the World Governance In-
dicators prepared by the World Bank. Kaufmann et al. (2010) presented the 
methodology of the Worldwide Governance Indicators, which consists of six 
dimensions of governance, namely voice and accountability, political stability 
and absence of violence, government effectiveness, regulatory quality, rule of 
law and control of corruption. One of the six governance dimensions defines 
government effectiveness as perceptions of the quality of public services, the 
quality of the civil service and the degree of its independence from political 
pressures, the quality of policy formulation and implementation as well as the 
credibility of the government’s commitment to such policies. For example, 
developed countries like Denmark and Switzerland show a high level of gov-
ernment effectiveness (percentile rank is about 100), unlike Croatia, where 
government effectiveness is not high, and the rank has decreased from 73 
(2014) to 67 (2019). In terms of the degree of democracy, research has shown 
interesting results. In countries with a high degree of democracy, it does not 
mean that it will automatically contribute to the efficient and economical de-
livery of public services. An example of this is Belgium, as a country with a high 
degree of democracy, where the level of efficiency has decreased, and the 
rank has changed from 88 (2014) to 80 (2019) and Ireland with a decreased 
rank from 91 (2014) to 86 (2019).

In the conducted research, Mandl et al. (2008) presented the conceptual 
framework for the efficiency and effectiveness of government spending as a 
link between inputs of resources, outputs of goods and services and outcomes 
in terms of accomplishment of goals. Their conclusion is that “the greater the 
output for a given input or the lower the input for a given output, the more 
efficient the activity is” (Mandl et al., 2008, p. 3). The level of government ef-
ficiency and effectiveness differs throughout the European Union. Mandl et 
al. (2008) presented an analytical framework for examining the effectiveness 
and efficiency of public spending in the EU. Their research was focused on 
innovation and expenses for research and development. Their findings show 
a positive relationship between an innovation index and spending on research 
and development, but they considered that this result does not mean that 
a high level of spending will automatically increase the innovation level. It 
is related to other institutional factors. Research has shown that efficiency 
and effectiveness vary between countries for several reasons, which can be 
grouped into the following: data coverage and collection are different across 
countries, the composition of government spending and its effects on the 
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efficiency of public services varied, government interventions on the econo-
my includes not only taxing and spending, but borrowing and regulation (Di 
Matteo, 2013). Few surveys on government efficiency and effectiveness have 
been conducted in the new EU member states. Using various performance 
indicators, Slijepčević (2010) measured the efficiency and effectiveness of 
public administration in Croatia, comparing it with that of EU member states 
to determine whether and to what extent Croatia should implement reforms 
to increase the efficiency and effectiveness of its public administration. The 
Zugravu and Sava (2012) study presents the impact of restrictive fiscal and 
budgetary policies on the efficiency and performance of Romania's public 
sector between 2008 and 2011.

Government effectiveness and efficiency in providing public services can be 
measured by different indicators. Theoretical literature indicates that the type 
and number of indicators used depends on political, economic and cultural 
inequalities across countries. These inequalities influence the difference in the 
effect of e-government solutions on government effectiveness and efficiency. 
Based on the conducted scientific research, the literature presents numerous 
limitations of countries in the greater application of e-government solutions. 
Many countries face insufficient capacities for digital transformation to pro-
vide quality, accessible, reliable, fast, personalized, secure and inclusive public 
services at appropriate prices and to make them available according to the 
needs of the residents and entrepreneurs using open and participatory mech-
anisms. The key conclusions are contained in the United Nations E-Government 
Survey (United Nations, 2020). The latest survey, which was conducted in 2020, 
suggests that the countries at the most advanced levels of the e-government 
development index have allocated priority to developing capacities for digital 
government transformation. Countries with a high or very high e-government 
development index use information and communications technology to im-
prove operational linkages between policymaking and service delivery. Coun-
tries that are at the bottom of the e-government development index ranking 
face the problem of underdeveloped institutions with regard to promoting 
the integration of processes and data among agencies and levels of govern-
ment regarding public services delivery. Nam (2019) conducted research re-
garding the influence of e-government maturity on government effectiveness 
and efficiency as a cross-country review. The analysis based on various global 
indicators revealed that e-government significantly contributes to increasing 
government effectiveness, but did not contribute to improving government 
efficiency. There are many reasons for these results. For example, the political, 
economic and cultural differences across countries affect various impacts of 
e-government maturity on government effectiveness and efficiency.

Numerous other studies have been conducted on the impact of e-govern-
ment in several key areas, for instance on public sector modernization and 
efficiency (OECD, 2010), effectiveness and efficiency (Eyob, 2004; Hackney et 
al. 2007), transparency (Bertot et al., 2012; Ciborra, 2005; Relly and Sabhar-
wal, 2009), trust in government (Grimmelikhuijsen et al., 2013), anti-corrup-
tion (Andersen, 2009), public service quality (Reddick, 2006, 2009; Welch et 
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al., 2005; West, 2004; Lindgren and Jansson, 2013), accountability (Justice 
et al., 2006; Pina et al., 2007), and approaches/measures against COVID-19 
(Open Government Partnership, 2020, Council of Europe, 2020). On a panel 
data set for the period 2002-2008, Das et al. (2017) found that e-government 
matured faster with rising affluence of gross domestic product per capita and 
improvements in information and communication technology infrastructure. 
Hence, all research shows that digital government will improve public service 
delivery, increase citizens’ trust and increase transparency, accountability and 
inclusion, which will make life better for all the constituents of the country.

2.1	 COVID-19 government measures in the EU-28

Today, at the time of the COVID-19 pandemic, the role of digital government 
is crucial in promoting the health and safety of citizens and ensuring the con-
ditions for the smooth functioning of public services. Digital technologies en-
able the connection of governments and people and facilitate governments’ 
attempts to prepare and implement policy decisions based on up-to-date 
data and information, which is a condition for efficient management of public 
funds for the provision of public services to all users. During the COVID-19 
pandemic, governments are sharing their information through national por-
tals, mobile applications and social media platforms. In addition, many govern-
ments have been active in promoting open government data, both in terms 
of releasing data and re-using them to build different types of data products 
(OECD, 2021). The United Nations E-Government Survey for 2020 (United 
Nations, 2020) shows that the majority of governments have high levels of 
transparency in reporting and sharing crisis-related information. In the mi-
nority are governments that must develop systems of online services to par-
ticipate in the fight against COVID-19. The survey reported that during year 
2020, governments used more social media channels to report on COVID-19 
statistics (e.g., total number of cases in a country, total fatalities as well as 
reporting cases by jurisdictions). By observing only, the EU-28, the eGovern-
ment Benchmark study provides interesting results about the efficiency of 
digital public services. As such, it evaluates the performance of online pub-
lic services that accelerate the digital transformation of e-government in the 
fields of modernizing public administration, improving cross-border mobility 
and designing and delivering new digital services to improve digital interac-
tion. Based on the results (European Commission, 2020, p. 7), the European 
frontrunners in e-government are Malta (overall score of 97%), Estonia (92%), 
Austria (87%) and Latvia (87%). This is the evidence that despite the COVID-19 
pandemic, countries have recognized the importance of digital government 
and they are now improving their development. Hence, the COVID-19 crisis 
has encouraged new initiatives for regional digital cooperation in the fields 
of digital connectivity, data governance, e-learning, technological resilience 
and digitalization of public services delivery. In addition, cities are also playing 
a major role in the pandemic. City portals have offered information to guide 
people to COVID-19-related services offered by central governments. Shar-
ing the public COVID-19 data was a key component of the urban emergency 
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response. With cities in lockdown, new e-services have been developed. For 
example, Estonia has developed a community engagement application that 
lets local governments distribute information and guidelines to prevent the 
spread of the coronavirus. In Sofia, Bulgaria, the city administration initiated 
an application through which citizens can report on the COVID-19 social dis-
tancing orders to support the work of police officers. In Barcelona, Spain, a 
new economic recovery project called “Barcelona Never Stops” has been es-
tablished. The aim was to implement a series of measures aimed at the regen-
eration of the economic and social network, as well as at the economic stimu-
lation of the city. In Paris, France, a plan to support businesses, cultural actors 
and associations has been developed. Their measures include the following 
engagements for the next five years: 9 out of 10 service providers of the city 
will be SMEs, 6 million EUR will be invested in businesses, artisans, cultural 
enterprises and young innovative firms, 5 million EUR will support the tourism 
sector and 4 million EUR will support actors of the social and solidarity-based 
economy (OECD, 2020, p. 72). Additionally, governments in many countries 
have also studied new ways of using technology to communicate with older 
persons to help prevent their social isolation. Also, more governments have 
started integrating new technologies, such as artificial intelligence and block 
chain technology in digital government strategies.

During the COVID-19 lockdown and other restrictions, online services are be-
ing encouraged in countries that agree to use more e-government solutions 
to promote quality and availability. A precondition for the development of an 
online service is an investment in strengthening digital skills, because they can 
support social inclusion and help to react to an emergency (Ullah et al., 2020). 
In practice, other EU countries have developed various online solutions. These 
solutions can be grouped into several categories. Online payment systems 
are more efficient, faster, more convenient and economical than a traditional 
payment system and are strongly supported in many countries. During the 
COVID-19 pandemic, the implementation of digital health is desirable be-
cause of its direct effect on the reduction of health risks. Alwashmi (2020) 
expressed that, for COVID-19, a free triage tele-health assessment is an ap-
propriate way to provide health services to citizens and has been proposed 
by the health institutions of many countries. Therefore, to combat COVID-19, 
many governments are taking appropriate measures where the publicly 
available data are created by ACAPS (2020) on their website. The COVID-19 
government measures dataset contains a list of all measures implemented 
by governments worldwide in response to the coronavirus pandemic. The 
data collection includes a secondary data review in five categories: social dis-
tancing, movement restrictions, public health measures, social and economic 
measures and lockdowns. Moreover, governments have undertaken several 
stimulus packages, including fiscal and monetary measures to support house-
holds, health care, manufacturing, liquidity, public administration and others 
(Bayer et al., 2020; Cheng et al., 2020; Gourinchas et al., 2020; Siddik, 2020; 
Narayanan et al., 2021).
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3	 Data and research methods

Nowadays, the term “e-government” has being considered as key instrument 
of modernizing government. Therefore, the theoretical literature was primar-
ily focused on the evaluation of the impact of new technologies and e-gov-
ernment applications. In his study, Heeks (1999) found the benefits gained 
by e-government, such as increased efficiency, decentralization, increased ac-
countability, improved resource management and marketization. Following 
the guidelines for the economic policies of the EU member states, i.e. Digital 
Agenda, e-government is one of the key areas where further progress is nec-
essary. The impact of effective e-government implementation offers bene-
fits, such as the improvement in information quality and information supply, 
reduction of process time, reduction of administrative burdens, impact of ser-
vice quality and user satisfaction, cost reduction, and impact of e-government 
on economic growth and social development. Based on all of the aforemen-
tioned, the improvement in the relationship between citizens and public enti-
ties for high-quality public services increases the effectiveness and efficiency 
of public administration. Similar research was done by Nam (2019), where he 
examined the influence of e-government maturity on government effective-
ness and efficiency as a cross-country review in the world. Therefore, our pa-
per is focused on the assessment of the influence of e-government maturity 
on government effectiveness and efficiency in the EU-28. The paper utilizes a 
dataset which has been compiled from different data sources for each EU-28-
member country, similar as in a research project by Nam (2019). In Table 1 a 
summary of variables considered in the empirical analysis is presented.
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The assessment of the influence of e-government maturity on government 
effectiveness and efficiency in the EU-28 is estimated on the basis on a nation-
al cross-sectional dataset for each EU-28 member state for 2019, except for 
the variables government efficiency (2018), e-government maturity (2018) 
and e-participation index (2018), due to the lack of the latest data. Due to 
the endogenous nature of e-government maturity and under the assumption 
that political and economic determinants influence its level, a two-stage ordi-
nary least squares (2SLS) regression analysis is employed. This methodologi-
cal approach is commonly accepted in econometrics to estimate parameters 
in systems of linear simultaneous equations and to solve problems of omit-
ted-variables bias in single-equation estimation (Angrist and Imbens, 1995), 
Accordingly, this type of regression emphasizes the model with endogenous 
explanatory variables in a linear regression framework. It consists of four 
types of variables – dependent, exogenous, endogenous and instrument vari-
ables. Table 2 presents the descriptive statistics, namely the mean, standard 
deviation, minimum and maximum values for the variables considered in the 
empirical analysis.

Table 2: Descriptive statistics

Variables Obs Mean Std. Dev. Min Max

 effectiveness 28 1.065 0.550 -0.280 1.938

 efficiency 28 3.675 0.964 2.3 5.4

 egovmat 28 0.802 0.070 0.667 0.915

 epart 28 0.865 0.105 0.618 1

 democracy 28 7.913 0.868 6.49 9.39

 polstab 28 0.729 0.279 0.29 1.36

 ecoproln 28 10.198 0.585 9.080 11.535

 ecofre 28 69.814 5.985 57.7 80.5

 corrcon 28 0.978 0.788 -0.16 2.15

 rulelaw 28 1.101 0.592 0.04 2.02

 humcap 28 0.863 0.057 0.78 0.97

 powdis 28 52.107 20.737 11 100

 indiv 28 57.964 17.856 27 89

 masc 28 45.786 24.142 5 100

 uncavo 28 70.750 21.592 23 100

 empratio 28 13.635 20.693 0.460 113.682

Source: Authors' calculation.
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The empirical strategy of our analysis consists of several stages. The first 
stage regresses e-government maturity on e-participation, economic pros-
perity, corruption control and human capital. In this regression we added an 
additional variable, i.e., e-participation, which does not exist in the analysis 
of Nam (2019). The second stage regresses government effectiveness and 
efficiency on traditional and specific determinants. The traditional determi-
nants are democracy, political stability, economic freedom, rule of law and 
Hofstede's (1980, 1983) four cultural dimensions (power distance, individual-
ism, masculinity and uncertainty avoidance). Specific determinants are e-par-
ticipation, economic prosperity, corruption control, human capital and public 
employee ratio. In particular, the broadness of the government effectiveness 
and efficiency concepts requires a comprehensive consideration, including 
the political administrative system, economic development, and institutional 
and cultural contexts, as discussed in the mainstream literature on govern-
ment effectiveness and efficiency (Schuppan, 2009). Moreover, as the e-gov-
ernment model has led to reducing public sector employees, we analyzed a 
2SLS regression with and without the public employee ratio for each depen-
dent variable.

4	 Empirical results

In order to support the research hypothesis stated in introduction and before 
describing the 2SLS analysis, we checked Pairwise correlation coefficients. 
The Pairwise correlation coefficients between variables considered in the em-
pirical analysis are presented in Table 3.

Based on the results from Table 3, we can conclude that there is a high cor-
relation between bivariate relationships. E-government maturity is highly cor-
related with government effectiveness (r = 0.803) and government efficiency 
(r = 0.765). Besides this variable, variables like democracy (r = 0.900; r = 0.839), 
economic prosperity (r = 0.811; r = 0.778), corruption control (r = 0.927; r = 
0.889) and rule of law (r = 0.946; r = 0.852) are also in high correlation with 
both dependent variables. Cultural dimension variables such as power dis-
tance, masculinity and uncertainty avoidance are not significantly or highly 
correlated with both dependent variables. The results of the empirical analy-
sis for the assessment of the influence of e-government maturity on govern-
ment effectiveness and efficiency in the EU-28 are presented in Table 4.
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(15)
(16)

(1) eff
ectiveness

1.000

(2) effi
ciency

0.835
***

1.000

(3) ego
vm

at
0.803

***
0.765

***
1.000

(4) ep
art

0.569
**

0.584
**

0.857
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1.000
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em

o
cracy

0.900
***

0.839
***

0.832
***

0.674
***

1.000
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o
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0.457
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0.389

*
0.147

0.055
0.438

*
1.000

(7) eco
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ln

0.811
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0.778
***

0.768
***

0.559
**

0.868
***

0.450
*
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(8) eco
fre

0.663
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0.770
***

0.450
*

0.267
0.705

***
0.487

**
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**
1.000
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0.927
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0.889

***
0.833

***
0.590

***
0.863

***
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***
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(10) rulelaw
0.946

***
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**
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0.541
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0.286
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*
0.011
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*
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0.501
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0.483
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-0.579
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1.000

(14) m
asc
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-0.223
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0.121
1.000
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-0.321
-0.512

**
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0.153
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(16) em
p
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-0.013
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0.036
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Table 4: Regression results of government effectiveness and efficiency

First stage 
predicting 

e-government 
maturity

Second stage 
predicting 

government 
effectiveness

Second stage 
predicting 

government 
effectiveness

Second 
stage 

predicting 
government 
efficiency

Second 
stage 

predicting 
government 
efficiency

E-government 
maturity

1.899*

(0.914)
1.897*

(0.879)
5.942**

(2.09)
6.691***

(1.979)

E-participation
0.363***

(0.051)

Democracy 
squared

-0.081*

(0.037)
-0.094*

(0.038)
0.225**

(0.085)
0.265**

(0.086)

Democracy
1.317*

(0.583)
1.557*

(0.608)
-3.37*

(1.333)
-4.137**

(1.368)

Political 
stability

0.24
(0.127)

0.312*

(0.141)
-0.194
(0.289)

-0.379
(0.318)

Economic 
prosperity

0.015
(0.014)

Economic 
freedom

-0.016
(0.008)

-0.016
(0.008)

0.11***

(0.019)
0.112***

(0.019)

Corruption 
control

0.028*

(0.012)

Rule of law
0.568***

(0.101)
0.523***

(0.107)
0.509*

(0.231)
0.628**

(0.241)

Human capital
0.175

(0.101)

Power distance
-0.001
(0.002)

0.0
(0.002)

0.011*

(0.005)
0.01*

(0.004)

Individualism
0.001

(0.002)
0.001

(0.002)
0.0

(0.005)
-0.002
(0.005)

Masculinity
-0.002*

(0.001)
-0.003*

(0.001)
0.004

(0.003)
0.005

(0.003)

Uncertainty 
avoidance

-0.005*

(0.002)
-0.004*

(0.002)
0.017***

(0.005)
0.015**

(0.005)

Public 
employee ratio

-0.002
(0.001)

0.005
(0.003)

Constant
0.158

(0.167)
-5.009
(2.367)

-6.119*

(2.535)
1.282

(5.411)
4.256

(5.705)

N 28 28 28 28 28

R2 0.913 0.945 0.948 0.907 0.914

Note: 1) Significance: ***p<.001, **p<.01, *p<.05; 2) Standard errors in parentheses.

Source: Authors' calculation.
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From the empirical results, it is evident that e-government maturity plays an 
important role in the establishment of government effectiveness and effi-
ciency. This confirms our main hypothesis, stating that e-government matu-
rity is positively and significantly associated with government effectiveness 
and efficiency. In addition, similar research has been conducted by Das et al. 
(2017) where the e-government maturity improved the information and com-
munication technology infrastructure and rise gross domestic product. In the 
first stage regression, e-participation and corruption control significantly de-
termine the prediction level of e-government maturity, while the other two 
variables (economic prosperity and human capital) do not. The second stage 
regressions of government effectiveness and efficiency apply the predicted 
value of e-government maturity as a key independent variable. As stated in 
Nam (2019, p. 15), “e-government maturity contributes to public perceptions 
of the overall high quality of government services, civil services, policy forma-
tion, and policy implementation”. Therefore, the second stage models were 
divided into those including the public employee ratio and those that do not. 
The public employee ratio is negatively associated with government effec-
tiveness, but does not have a significant influence on government efficiency 
on a sample of the EU-28. This result contradicts that of Nam (2019, p. 15) 
where “the public employee ratio is negatively associated with government 
efficiency but does not have a significant influence on government effective-
ness” on a sample of all countries in the world. The interesting fact is that 
variable rule of law is positive and significant in all second stage regression 
models, which is in line with the initial expectations. This variable is especially 
important because it determines the quality of contract enforcement, prop-
erty rights, the police, courts and likelihood of crime and violence, which is 
important in the establishment of all public functions of government during 
the COVID-19 pandemic. As there are two models of second stage regression 
of government effectiveness and efficiency, there is also a different impact 
of the variables. In a model of government effectiveness, variables such as 
democracy and political stability are positive and significant, while the vari-
ables economic freedom, power distance, masculinity and uncertainty avoid-
ance are negative. In addition to the fact that they are negative, the variables 
masculinity and uncertainty avoidance also have a significantly negative in-
fluence on the outcome variables. This can be explained, since the EU-28 
countries imply valuing legitimacy over survival in order to have effective and 
efficient government. When observing the model of government efficiency, 
the empirical results are quite different. The results of variable democracy 
are negative and significant, while political stability is only negative, but not 
significant. Economic freedom is positive and significant which is opposite as 
in model with government effectiveness. Regarding the cultural dimension 
variables, all of them (except individualism) are positive and some of them 
are significant (power distance and uncertainty avoidance). To transform the 
traditional government system into an e-government model, which is a key 
for the proper functioning during the COVID-19 pandemic, these cultural 
dimension variables are very important. In an adaptive and flexible culture, 
many governmental organizations should be very fast in order to establish 
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quick services for citizens and to make sure employees complete their tasks in 
a precise way. By creating such flexible organizations, unexpected challenges 
such as the COVID-19 pandemic could be solved quickly and effectively.

5	 Discussion and conclusion

Nowadays, in scientific literature, the topic of e-government effectiveness and 
efficiency brings about a very dynamic discussion. Due to the rapidly increased 
development of information and communication technology and unfortu-
nately owing to the COVID-19 pandemic, this topic is even more important. In 
line with economic theory, the quality of government and government perfor-
mance strictly depends on effectiveness and efficiency. Besides this, it is very 
challenging to define effectiveness and efficiency. Hence, Osborne and Gae-
bler (1992) define efficiency as a measure of how much each unit of output 
costs, and effectiveness as a measure of the quality of output. This is especially 
emphasized in the public sector as one of the largest producers of information 
and services in public administration. Therefore, public administration should 
pursue modern public governance practices (Ravšelj and Hodžić, 2020).

The scientific literature does not provide a great deal of evidence and stud-
ies that examine both government efficiency and effectiveness with regard to 
promoting e-government development activity in the EU member countries, 
especially now during the COVID-19 pandemic. Therefore, this paper covers 
the existing lack of research on the influence of e-government maturity on gov-
ernment effectiveness and efficiency in the EU-28. In order to obtain empiri-
cal results, a two-stage least square regression (2SLS) has been applied, where 
government effectiveness and efficiency are two dependent variables. The em-
pirical results showed that e-government maturity positively and significantly 
contributes to enhancing government effectiveness and efficiency in the EU-
28. In addition, the variable of rule of law plays an important role in all stage 
regression models. This is especially interesting, because it provides evidence 
that the quality of contract, property rights, the police, courts and likelihood of 
crime and violence are important determinants in the establishment of public 
functions. Similar to the research by Nam (2019), e-government significantly 
contributes to government effectiveness, but fails to raise government effi-
ciency in a cross-country world view. The findings of this paper are beneficial 
for governments and policymakers in order to establish appropriate and qual-
ity public governance and practices that would serve as a basis for the imple-
mentation of additional COVID-19 measures. Despite the interesting results, 
the research is limited by the publicly available data for all the EU countries.

The United Nations (2020) point out that the COVID-19 pandemic has forced 
governments and societies to turn toward digital technologies to respond to 
the crisis in the short-term, recover from and resolve socio-economic reper-
cussions in the mid-term, and reinvent existing policies and tools in the long 
term. To achieve all the objectives, governments should endeavor to imple-
ment an open government approach and use digital communication channels 
to provide consistent public information to their citizens. Governments need 
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to accelerate the implementation of new digital technologies, such as artifi-
cial intelligence, block chain and drones. The effectiveness and efficiency of 
investments in these technologies, as presented in scientific literature, could 
contribute to the development of knowledge-based industries, a decrease 
in risk and management of national and global health risks. Cities and local 
governments will help in responding to the needs of their inhabitants with 
sophisticated digital platforms, tools, applications and smart technologies. In 
order to achieve the continuous development of e-government, special focus 
should be the continuous analysis of the needs in different life situations, like 
during the COVID-19 pandemic. Hence, the implementation of efficient dig-
ital government functions is necessary to bridge the gap between more and 
less digitally advanced societies.

We believe that our further research in the field of efficiency and effective-
ness of e-government should be focused on examining the situation in each 
individual European Union country. Such research has not been conducted in 
this region of Europe (Dečman, 2018). This analysis is a necessary basis for an-
alyzing the current situation, formulating a shared vision, preparing a general 
strategy, planning development priorities and activities, as well as for the con-
stant monitoring and evaluating of sustainable e-government transformation 
and its impact on the economy and society.
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