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Abstract—The paper investigates the phenomenon of the 
e-government divide, which is assumed to present one of the 
main obstacles for the further development of digital servic-
es, and public administration in general. The results of quan-
titative and qualitative research indicated that it is necessary 
to redefine the methodological framework for measuring and 
monitoring both the digital divide in general and the e-gov-
ernment divide. Emphasis was placed on digital skills, which 
were found to represent one of the main factors of e-govern-
ment inclusion. A methodological approach based on the defi-
nition of gap levels, with corresponding indicator is proposed. 
This solution is analyzed through a case study: e-government 
divide in the Republic of Serbia. The indicators defined in 
this way are given and their base values calculated for 2022.
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I. INTRODUCTION 

There are at least four factors determining the success 
of implementation of e-government: political, technologi-
cal, organizational and social factors [1]. The focus of this 
paper is researching the social factors that are associated 
with the skills of the public on new technologies in order 
to reduce the e-government gap and increase digital inclu-
sion, in general. Digital inclusion is the process of bring-
ing the knowledge and use of information communication 
technology (ICT) closer to those who do not already have 
it, thus, bridging the digital divide [2].

The digital divide has long been established in the lit-
erature as complex phenomenon with social, political, eco-
nomic, technological, and educational dimensions [3]. The 
digital divide (gap or digital inequality) has been defined 
in three different ways [4]: 

 ■ inequality of opportunities in technological access and 
connectivity to devices and networks, the internet on 
first place; 

 ■ illiteracy in computer skills to use technology among 
those who have access; and

 ■ lack of the necessary digital competences for doing 
things and creating with ICT in complex situations such 
as education, business and e-commerce.

According to some scholars, digital literacy and digital 
skills are not synonyms. They state that digital literacy is 
a broader concept that implies digital skills and the ability 
to understand, evaluate and reuse information [5]. Howev-
er, after secondary research, it can be concluded that this 
difference is increasingly erased, in benefit of digital skills 
[6]. 

The e-government divide is a gap between those who 
use and don’t use e-government services, regardless of 
whether they have or do not have access to these services. 
It is indisputable that e-government requires citizens to be 
digitally literate, with a certain level of digital skills. 

The subject of research in this paper is the analysis of 
the methodological concept and practical implications of 
the e-government divide, through a case study (CS) of the 
Republic of Serbia (RS) in order to reduce this divide. It 
starts from policy analysis, to specific definitions of in-
dicators for monitoring set goals. The paper presents the 
results of research that indicate the main factors of the 
e-government divide in Serbia and the shortcomings in the 
existing indicators for their monitoring, which must be in 
focus of policymakers. Also, the conclusions give a set of 
recommendations for their improvement.

II.METHODOLOGY

Research and analysis of the available literature and 
other documentary sources in which the synthesis of the 
results is the basic methodological procedure applied in 
this paper.

The main research are:

 ■ Usage of ICT in the RS, 2022, Households/Individuals 
as quantitative secondary research [7], and
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 ■ Online focus groups, as qualitative research.
The results of survey on ICT usage were conducted as 

CATI survey on a representative sample of 2.800 house-
holds/individuals on the territory of the Republic of Ser-
bia (excluding Kosovo). The reference period was January 
2022 (the three months preceding the telephone interview) 
and selected question were referred to the entire previous 
year (2021). The response rate was 90.6% (2.537 individ-
uals). The basic methodological notes are shown in Figure 
1. Statistical Office of the Republic of Serbia (SORS) con-
duct this survey based on EUROSTAT methodology, every 
year, from 2005.

  Fig. 1. Methodological frame of survey on ICT usage 
in RS [7]

The basic definitions are:

 ■ Online population: The percentage of population aged 
between 16 and 74 who have used the Internet in the last 
three months, and

 ■ Offline population: Percent of population aged between 
16 and 74 who have not used the Internet in the last three 
months.

To further clarify the results obtained from quantitative 
research, two online focus groups were conducted. The 
following variables were controlled based on the disaggre-
gation variables in the quantitative research:

 ■ Age,
 ■ Sex,
 ■ Educational level, and
 ■ Employment situation.
Twenty respondents were divided into two groups of 

10 participants each: 

 ■ e-government non-users, representing the online pop-
ulation who have never used digital public authorities' 
services (experimental group), and 

 ■ e-government users (control group). 
The research was conducted separately for both groups, 

with the same moderator, lasting 90 minutes, on April 14, 
2023, under the Microsoft Teams meeting platform. 

III. RESULTS

E-government services can be categorized as either 
informational or transactional [Nadal]. The level of nec-
essary skills and literacy of users also depends on the cat-

egory of use. 

 ■ Informational services are characteristic of advertising 
space models (billboard stage) in which the institution's 
website is perceived only as a static mechanism for dis-
playing information. Practically no form of communica-
tion is established, as citizens are passive observers

 ■ With transactional services, interaction is established, 
as one-way and two-way communication between the 
government and the users. Transactional services re-
quire much more digital skills and presents one of the 
main challenges in using e-government and increasing 
of e-the government divide.

The e-government divide is directly connected with the 
digital divide in general. which represents a gap in the pos-
sibility and ability to use public authorities' services, on 
different levels, measured by various indicators.

The e-government divide has been defined at different 
levels:

 ■ Access gap, which is a consequence of inequality in op-
portunities of technological access and internet connec-
tivity. This divide stratifies the general population into 
the online and offline population. 

 ■ E-government gap, which is a divide within the online 
population between those who use and those who do not 
use e-government services. This divide stratifies the on-
line population into e-government users and non-users 

Inequality among e-government users also exists:

 ■ E-government skills gap, which is a consequence of 
computer illiteracy and lack of ICT skills among those 
who have access. This divide stratifies e-government us-
ers into the "basic" and "above basic skills" categories.

 ■ E-government digital competence gap, which is a con-
sequence of the lack of necessary digital competences to 
achieve beneficial outcomes in various complex process-
es such as education, business (including e-commerce 
and e-government). This divide stratifies e-government 
users into those who only use informational services and 
those who use transactional services as well.

Based on the research results, a third category is added 
to this classification:

 ■ E-government subjective divide gap, as a consequence 
of subjective reasons for not using public digital authori-
ties' services. The assumption that this category includes 
e-government users with "basic skills" is confirmed in 
conclusions from online focus groups (Case study: RS).

In order to reduce the e-government divide, which also 
implies reduction each of the aforementioned gaps, it is 
necessary to define a strategic and methodological frame-
work with indicators for monitoring.

At the EU level, in 2014, the Digital Skills Indicator 
(DSI) was defined as a composite indicator based on se-
lected activities related to internet or software use those 
individuals aged 16-74 perform in five specific areas (In-
formation and data literacy, Communication and collabo-
ration, Digital content creation, Safety, and Problem solv-
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ing) [8]. It is assumed that individuals who have performed 
certain activities possess the corresponding skills. 

Based on the variety of activities performed, two levels 
of skills ("basic" and "above basic") are computed for each 
of the five areas. Finally, an overall digital skills indicator 
is calculated based on the component indicators for each 
area, serving as a proxy for the digital skills of individu-
als. The overall indicator includes categories such as "no 
skills", "limited", "narrow", "low", "basic", "above basic", 
or "at least basic skills" [9].

DSI implementations:

 ■ DSI is used as an indicator for monitoring the Digital 
Decade, a strategic document that sets concrete targets 
for 2030 in four key areas: skills, infrastructures, dig-
ital transformation of businesses, and public services. 
Therefore, skills and public authorities' services are in-
terconnected in the digital transformation package, ac-
companied by infrastructures [9].

 ■ DSI is used as an indicator for monitoring the Digital 
Compass, an action plan that includes the target of en-
suring that at least 80% of citizens (identified as the 
share of individuals aged 16-74) have at least basic dig-
ital skills by 2030 [10].

 ■ DSI is used for constructing the DESI Index (the Digital 
Economy and Society Index), which monitors the annu-
al progress of EU Member States in the digital domain. 
This report includes country profiles that help Member 
States identify areas for priority action, along with the-
matic chapters providing EU-level analysis in four main 
policy areas [11]. [11].

 ■ DSI also monitors the implementation of the European 
Skills Agenda, which aims to achieve a target of 70% of 
adults aged 16-74 having at least basic digital skills by 
2025 [8].

 ■ Finally, DSI supports the implementation of the Sustain-
able Development Goals [12].

DSI has been revamped in its second edition, DSI 2.0, 
introduced in 2022. The Digital Skills Indicator 2.0 (DSI 
2.0) categorizes digital skill levels as Basic, Intermediate, 
Advanced, and Digital Expert [6].

Based on the above, it can be concluded that the EU has 
a well-established methodological framework for monitor-
ing digital skills. DSI 2.0 is accompanied by a revamped 
methodological framework based on the European Com-
mission's Digital Competence Framework (DigComp) and 
its second edition [13].

IV. CASE STUDY:  
E-GOVERNMENT DIVIDE IN RS

A.  National strategic framework

The national strategic framework for digital skills in 
RS is the Strategy for development of digital skills in the 
Republic of Serbia (Strategy) for the period from 2020 to 

2024 [14]. The Strategy is based on the Digital Agenda for 
RS, which includes the Strategy for the Development of 
the Information Society in RS until 2020 and the Strate-
gy for the Development of Electronic Communications in 
RS from 2010 to 2020. Since the Strategy aligns with the 
European framework DigComp 2.0, it does not contain the 
same indicators as DSI. Therefore, DSI cannot be directly 
applied to monitor the e-government divide in RS, as its 
target audience is primarily ICT professionals and other 
digital experts. Furthermore, there are no DSI results avail-
able for RS.

The general goal of the Strategy is to improve the digi-
tal knowledge and skills of all citizens, including members 
of sensitive social groups [15]. Among the four specific 
goals of the Strategy, specific goal 2, "Improvement of 
basic and advanced digital skills for all citizens," is pri-
marily focused on enhancing digital literacy. An indicator 
has been defined at the level of this specific goal: the share 
of citizens aged 16-74 who have never used a computer 
(total).

The Strategy does not include a single indicator spe-
cifically for monitoring the e-government divide, despite 
stating in the text of the Strategy that "Divisions based on 
gender, age, and other personal characteristics in ICT have 
led to less inclusion in this field for women, persons with 
disabilities, the elderly, and other marginalized groups" 
[14].

At the general objective level, the indicator is the share 
of computer users aged 16-74 (total). Although disaggre-
gated data exist in the reports of the Statistical Office of 
the Republic of Serbia (RSO) that pertain to the basic de-
mographic factors of the e-government divide, they are 
not specifically mentioned in the targets, even though the 
Strategy text states that "the collected data should be dis-
aggregated by age, gender, disability, and other character-
istics that define the target population" [15]. The source 
for verification is the Annual reports of the RSO "Use of 
Information and Communication Technologies in the Re-
public of Serbia."

Other strategic documents and plans also do not ad-
dress the issue of the e-government divide. For instance, 
the general goal of the e-Government Development Pro-
gramme of the Republic of Serbia 2020-2022 focused on 
"the development of an efficient and user-oriented admin-
istration in a digital environment," with one of the specific 
goals being to increase the accessibility of e-government 
to citizens and businesses through the enhancement of 
user services and the availability of data in public admin-
istration [16]. Consequently, the emphasis is placed on the 
further development of services, registers, and records, as 
well as the improvement of functionality and design of the 
e-Government Portal, rather than on their utilization by all 
citizens.

In line with the above, no specific indicator is provided 
for monitoring the e-government divide.
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B. E-government divide indicators

Based on the analysis of scientific literature and pro-
fessional studies, the simplest indicators for measurement, 
derived from the results of quantitative research [7], have 
been defined with their respective values (Figure 2).

 ■ Access gap: stratification of the general population 
into online and offline population. The percentage of 
the offline population in RS, aged between 16 and 74, 
who have not used the Internet in the last three months: 
16.5%.

 ■ E-government gap: stratification of the online popu-
lation into e-government users and non-users. The per-
centage of e-government non-users in RS: 39.5%.

 □ E-government skills gap: among e-government 
non-users, this gap is attributed to lack of skills, 
which includes not knowing how to use the website 
or finding it too complicated, as well as relying on 
another person to perform tasks on their behalf. The 
percentage for this skills gap is calculated as 5.2% 
(lack of skills) + 9.5% (another person did it on my 
behalf), resulting in a total of 14.7%.

 □ E-government digital competence divide: the per-
centage of e-government non-users who have re-
quested official documents or certificates, requested 
benefits or entitlements, or made other requests or 
complaints is 10.7%.

 ■ E -government subjective divide: this divide is de-
termined by factors such as not needing to request any 
documents or submit any requests, as well as concerns 
about security or personal data, and unwillingness to pay 
online due to credit card fraud. The percentages for this 
subjective divide are calculated as 63.0% (no need to 
request any documents or submit requests) + 2.4% (con-
cerns about security or personal data), resulting in a total 
of 65.4%.

Fig. 2. Methodological frame of survey on ICT usage in 
RS 

The results presented in Figure 2 are provided at the 
highest level of aggregation without variables for disag-
gregation, such as age, sex, educational level, and em-
ployment situation. However, complete results of disag-
gregation can be found in the report [7]. For instance, the 

structure of e-government non-users disaggregated by age 
and sex is presented in Table 1.

Table I.  E-government non-users, disaggregated [7]

Age Sex

16-24 25-34 45-54 55-64 65-74 Men Women

41.9 30.7 43.6 40.2 53.0 37.6 41.4

In this table, a noticeable difference in age among 
e-government non-users can be observed, and this differ-
ence is statistically significant. While it was expected that 
the younger population would use e-government services 
more, the extent of the digital divide between men and 
women is unexpectedly large.

It is important to note that the choice of indicators 
for measuring the e-government divide can significantly 
influence the overall understanding of the situation. For 
instance, if the indicators are based on the definitions pro-
vided in Figure 3, the values for the e-government skills 
gap and digital competence divide may differ significantly 
from the values shown in Figure 2. 

Fig. 3. Use of e-government services among the online 
population in the last twelve months in RS [7]

Already on the basis of this simple example an impor-
tant conclusion can be drawn: it is important to precisely 
create/choose a methodology, which implies an unambigu-
ous definition of indicators and monitoring their dynamics 
over time.

In order to clarify research doubts related to the E-gov-
ernment divide in Serbia in more detail, online focus 
groups are conducted.

C. Clarification of the e-government subjective divide

A similar situation as in developed countries, where the 
impact of the access divide is diminishing and digital skills 
and competencies are becoming crucial factors in these 
disparities, is also expected in RS. Despite many citizens 
having internet access, it does not automatically translate 
into a high adoption of e-government services. Research 
indicates that certain e-government initiatives fail to attract 
a significant portion of the population [2].

After conducting online focus groups research, two key 
findings emerged regarding the e-government subjective 
divide:

 ■ Insufficient knowledge of available services
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 ■ Complexity in use.
Both user and non-user groups expressed a lack of 

awareness about the available services, although it was ex-
pected to be more prevalent among non-users. This is often 
cited as the main reason for not utilizing public authorities' 
services, which is a common response from both groups. 
However, when the moderator reminded the focus group 
participants about specific services, their interest would be 
piqued, and the basic obstacle hindering their usage—the 
complexity of use—would be mentioned.

To determine whether the difficulty lies in complex us-
age or a lack of basic ICT skills, an experiment was con-
ducted. The installation process of the ČELIK application 
(electronic ID card reader), which is used for obtaining 
certificates for electronic signing (an example of transac-
tional services), was demonstrated. 

The moderator showcased the installation procedure, 
which consists of five steps (Figure 4). Despite the website 
claiming that the installation is simple, the participants did 
not find it to be so. One prerequisite for the installation is 
to have a smart card reader.

Fig. 4. Steps in the Installation of steel program [17]

It is emphasized as an important requirement during 
the installation process:

The most important thing when installing the new ver-
sion of the ID reader software is that you now need to in-
stall:

1.  two VISUAL C packages, not just one as before
2.  application Steel, version 1.3.4.0
3.  two additions to the program that did not exist before 

- one is for reading ID cards issued before August 18, 
2014. (RSIDCardMW), and others – for reading identity 
cards issued after 18.08.2014. (TrustEdge)

Finally, on the web portal of the Ministry of Interior of 
the Republic of Serbia, it is stated [18]:

"In the event that Čelik+ cannot be installed, certain 
system libraries are probably missing, so it is necessary 
to install Microsoft Visual C++ 2008 SP1 Redistributable 
Package (x86) (zip format, 4MB)"

Although the complete instructions for installation are 

written in the Serbian language, participants from both 
groups expressed personal frustration with the installation 
process. Even four participants from the control group, 
who were already using the Čelik application, confirmed 
that they encountered difficulties during installation. Only 
one participant managed to install the application on their 
own, while the other three required assistance. One user 
was unable to install the app and gave up using it, while 
another had to switch to a different device because the 
app didn't work on the first one. These observations are 
noteworthy considering that the control group participants 
were experienced computer users and belonged to the 
"above basic skills" category of e-government users. 

The following conclusions can be drawn:

1. Digital literacy and digital skills can be considered as 
indicators for the e-government divide in general, but 
e-government services need to be more accessible and 
user-friendly.

2. In order to address the e-government subjective divide 
gap, which arises from subjective reasons for not using 
public digital authorities' services, a similar approach as 
that used for the online population with basic skills can 
be employed.

It's important to note that these results are based on 
qualitative research conducted with focus groups and may 
not be representative, but they provide insights and poten-
tial conclusions.

V. CONCLUSION AND RECOMMENDATIONS

A. Conclusion

The paper's title suggests that the author considers the 
digital divide as a significant barrier to the further devel-
opment of e-government in RS. Therefore, policymakers 
need to prioritize addressing this issue by implementing 
appropriate state policies [3].

Through an analysis of the literature and other second-
ary sources, including empirical studies, it is evident that 
the field of e-government in RS is well-covered in both 
professional and scientific papers. Additionally, it is organ-
ized through the government's strategic documents such as 
strategies and plans.

However, the same cannot be said for the phenomenon 
of the digital divide, especially in terms of the indicators 
required for its monitoring as an integral part of action 
plans. The findings of the presented research support the 
need to redefine the methodology for defining, identifying, 
reducing the digital gap, and improving the existing indi-
cators for monitoring the e-government divide in RS. 

As a contribution to this area, the research proposes a 
redefinition of the e-government divide by stratifying the 
online population into e-government users and non-users 
based on their digital literacy and skill level, including the 
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e-government subjective divide gap category. The pro-
posed methodological changes are illustrated through the 
case study of RS.

B. Recommendations

To address the basic challenges in the use of public au-
thorities' services and reduce the e-government divide in 
Serbia, several activities are necessary:

 ■ Improvement of the methodology and identification 
of appropriate indicators for effectively reducing the 
e-government divide.

 ■ Promoting awareness and knowledge of available e-gov-
ernment services among citizens to overcome the barrier 
of insufficient knowledge.

 ■ Simplifying the process and enhancing the usability of 
e-government services to alleviate complications faced 
by users.

 ■ Providing training and support programs to enhance 
digital skills and competencies among citizens, enabling 
them to effectively utilize e-government services.

Future research efforts should focus on exploring the 
category of e-government subjective divide gap, which 
stems from subjective reasons for not using public digi-
tal authorities' services. The hypothesis for such research 
could be that this category primarily comprises an online 
population lacking "basic skills."

It is important to develop separate frameworks for dig-
ital skills and competencies tailored to the public sector, 
companies, and citizens to address their specific needs and 
requirements.

By implementing these measures and conducting fur-
ther research, it is possible to make significant progress 
in reducing the e-government divide and enhancing the 
accessibility and utilization of public digital services in 
Serbia.
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