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ARTICLE INFO ABSTRACT
Keywords: E-government services are essential to societies because they save time, reduce corruption, pro-
Covid-19 pandemic vide efficient, low-cost, and fast service, increase transparency, and enhance trust in the gov-
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ernment. These applications save time, which translates to cost savings by reducing bureaucratic
crowds and fatigue and eliminating the need for citizens to travel for offline transactions. This
study investigates various factors related to citizens’ use of e-government services according to
gender differences during and before COVID-19. The microdata set from the Survey on Infor-
mation and Communication Technology (ICT) Usage in Households conducted by TURKSTAT in
2018 and 2021 was used. Additionally, the binary logistic regression method was employed to
analyze these factors. According to the research results, it has been determined that variables such
as age, education level, occupation, e-commerce use, internet financial transaction status, number
of people in the household, and region are associated with women’s use of e-government services
during the COVID-19 pandemic. The study found that the significance and impact of these var-
iables on the use of e-government services differ based on the gender of individuals and the
periods. The study provides recommendations for IT professionals, staff of the interior ministries,
and researchers interested in increasing the use of e-government services. This research may also
pioneer efforts to identify priority areas for expanding e-government services.

1. Introduction

Electronic government (e-government) refers to the reform of the public sector through the use of information and communication
technology (ICTs) to promote service efficiency, management efficiency, transparency, and citizen engagement [1]. One of the primary
objectives of governments is to provide electronic, digital, and offline access to governmental services for the entire population [2].
The rapid spread of innovative technologies and business methods allows states to transform face-to-face services into electronic
services to meet the demands of their citizens [3].

Over the past two decades, governments across the globe have adopted ICTs for their core functions to improve their overall
performance in civil service [4]. ICTs have a significant role in the political, social, cultural, and economic development of nations and
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has become one of the fundamental pillars of modern society [5]. E-government (electronic government) is the use of ICT for gov-
ernment activities [6]. E-government involves providing public services online by utilizing the internet and new technologies to
improve service delivery and advance democratic processes, as well as supporting ICTs and public policy implementations in public
administration, where institutional change is gathered [7]. Through e-government, government services are efficiently delivered to
citizens, businesses, and other government departments [8]. Since its emergence in the 1990s, most states have adopted the e-gov-
ernment applications [9]. E-government plays a crucial role in reducing communication and information costs, maximizing speed,
expanding access, and eliminating distance [10]. Another goal of e-government is to improve service efficiency, management effi-
ciency, and citizen participation using ICTs [1].

The use of e-government provides various advantages for both the government and the population, who are the primary users of e-
government initiatives. These advantages include the transformation of services, the renewal of local democracy, and the promotion of
the local economy [7]. E-government improves the administrative efficiency of governments, gains the trust of citizens, eliminates
corruption among public officials, and ultimately promotes democratic governance [11]. The benefits of e-government can be
considered independently by the public sector and the citizens. From the standpoint of the public sector, e-government contributes to
trust in the government and strengthens adherence to the rule of law. From the citizen’s standpoint, it provides the capacity to
communicate with government entities online at any time and from any location, without physically visiting a government office [12].

Obtaining the trust of citizens is crucial to the successful implementation of e-government [8]. Despite the significant advantages
and impact of ICTs on society, many people do not trust online services or e-government and prefer conventional face-to-face methods
to access services rather than using web-based applications [8].

It is acknowledged that demographic factors such as gender, education, and age play a significant role in the adoption and utili-
zation of ICT-related technologies. Gender is a key demographic determinant in the adoption of information technology and related
applications, particularly in the context of e-government services [13]. Gender is one of the socioeconomic differences among internet
users [14]. Gender biases continue to affect women’s use of ICTs, even in developed countries such as Japan and Sweden [15].
Furthermore, the issue of gender discrimination has many dimensions, including the pattern of socialization between men and women,
and is also affected by differences in education and employment between men and women [16].

The COVID-19 emerged in Wuhan, China, in December 2019 and rapidly spread to other countries. On March 11, 2020, the World
Health Organization (WHO) declared the outbreak a global pandemic [17]. The COVID-19 pandemic has profoundly affected all
aspects of social life, impeding economic progress and disrupted public administration. Social distancing and isolation measures have
been prioritized to prevent the virus from spreading among the general population. Consequently, improvements in e-government
applications have come essential. The COVID-19 pandemic has highlighted the importance of efficient and effective e-government
services in providing online services during such extraordinary situations. Without these services, the majority of public services would
either be unavailable or delivered inadequately [18]. In a time when physical interactions were limited, the use of e-government
emerged as a solution for managing COVID-19 [19].

Due to the COVID-19 pandemic, which prompted a shift from traditional working methods to online platforms, the role of digital
transformation, especially e-government, has gained global significance [20]. Timely information regarding the COVID-19 pandemic
and its social impacts has been widely disseminated, particularly through the media and mobile technologies [21]. Furthermore,
amidst misinformation surrounding the virus’s spread during the COVID-19 pandemic, e-government services have facilitated gov-
ernments’ efforts in tracking the number of infected individuals and providing accurate information regarding the management of
COVID-19 cases [22].

The use of e-government has significantly positively impacted citizens’ perceptions of trust in the state, transparency, and the
reputation of the government during the COVID-19 pandemic period, but not citizens’ participation [23]. E-government maturity has
contributed positively and significantly to the increased effectiveness and efficiency of governments in EU countries during the
COVID-19 pandemic [18]. The roles of e-government applications and COVID-19 word of mouth are positively related to online social
presence during the COVID-19 pandemic [24]. However, during the COVID-19 pandemic, e-government has negatively impacted
corporate social responsibility [25]. The roles of e-government and social media during the COVID-19 pandemic are highly related to
people’s attitudes toward engaging in protective behaviors [17]. Moreover, during the COVID-19 pandemic, the Pakistani govern-
ment’s ICT-based public-private collaboration strategy, implemented through the mobile fund transfer program, has greatly assisted
the citizens of Pakistan [21]. Considering the COVID-19 pandemic, e-government applications are very important for both developed
and developing countries [20].

This paper investigates various factors related to citizens’ use of e-government services in Turkey by gender differences during and
before COVID-19. To the best of our knowledge, this is the first study to identify the factors affecting the use of e-government services
by citizens in Turkey during the COVID-19 pandemic according to gender differences. For this reason, in the application part of the
study, variables such as age, education level, occupation, e-commerce use, financial transactions over the internet, number of people in
the household, and regional variables were analyzed in the context of the COVID-19 pandemic period and gender.

As a result of the study, it was determined that the use of e-government services differed according to gender and the COVID-19
pandemic period. In this respect, the study contributes to the literature. For this purpose, a rich dataset was used to detect the factors
affecting citizens’ use of e-government services in Turkey.

The rest of the paper is organized as follows: literature review, material and methods, results, discussion, and conclusion.

2. Literature review

The factors that affect the use of e-government vary from study to study. The development of e-government applications positively
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Table 1
Summary of previous work on E-government services.
Authors Dependent Variable Independent Variable Findings
Acilar [45] Contracted Contracted applications, government application use,  Internet use by women is lower than that of men.
applications trust, citizen differences, access and skills, The gender digital gap in e-government use is higher
satisfaction socioeconomic status than in internet use.

Ariansyah et al. [44]

Nookhao and
Kiattisin [35]

Hodzic, Ravselj and
Alibegovic [18]

Yasir et al. [24]

Ali, Hoque and Alam
[49]

Yera et al. [50]

Kaya et al. [3]

Rodriguez-Hevia,
Navio-Marco and
Ruiz-Gomez [26]

Zhang and Zhu [1]

Ma [51]

Saxena [43]

Gauld, Goldfinch and
Horsburgh [52]

Verkijika and De Wet
[11]

Rosenberg [9]

Mensah and Mi [7]

Mensah, Vera and Mi
[28]

E-Government use

Development of e-
government

Government
effectiveness,
Government efficiency

Role of e-government

E-government

development

E-government use

E-government use

E-government use

Trust in government

E-government use

Perception of
corruption in public
services

E-government index
score

E-government
development index

Use of e-government,
trust in government
Willingness to use e-
government services

Willingness to use e-
government
applications

Gender, education, employment status, family
income, access, mobile broadband coverage, number
of mobile operators, geographical location, the use of
internet-based service by respondents, respondents’
basic computer skills, respondents’ exposure to
harmful content

Information quality, system quality, service quality,
perceived usefulness, social influence, facilitating
condition, computer self-efficacy, perceived privacy,
perceived security, citizen satisfaction, trust in
government, behavioral intention

E-participation, economic prosperity, corruption
control, human capital, democracy, political stability,
economic freedom, rule of law, power distance,
individualism, masculinity, uncertainity avoidance,
public employee ratio

Epidemic protection, social presence, attitude
towards the epidemic outbreak

Income per capita, age, gender, government
effectiveness, power distance, individualism,
masculinity, long-term orientation

Number of children, income quartile, age range,
gender, education level, employment, ICT
occupation, manual occupation, internet access,
computer use, internet use, buy online

Perceived e-government benefits, nepotism,
organizational agility, human rights, e-voting, social
media

Population density, development of the region,
employment, level of education, age, gender,
information, communication, problem solving,
software skills for content manipulation, internet
connection outside the home, mobile broadband at
home, broadband internet at home

Perceived ease of use, perceived service quality,
perceived usefulness, perceived security, perceived
behaviour control, perceived facility, subjective
norm, resistance to change, intention to use, actual
use behaviour

Government trust, political efficacy, gender,
nationality, age, education, income

Age, marital status, gender, educational status,
professional status, increased government
inefficiency, extent of transparency in public services,
time taken for securing public services, cost incurred
in procuring public services, single portal for
procuring public services

Age, gender, income, education, residential location

Corruption, gender equality, age differences, national

income, cybersecurity, innovation

Ethnicity, gender, education, internet use

Education, gender, age

Perceived service quality, perceived ease of use,
perceived usefulness, trust, language barrier

Women who are employed or entrepreneurs benefit
from e-government applications more. In addition,
education and income level positively affect the use
of e-government.

Citizen satisfaction, perceived usefulness,
information quality, system quality, service quality,
computer self-efficacy and trust in government
positively affect the use of e-government during the
COVID-19 pandemic.

E-government services are a mandatory requirement
for countries as they increase the effectiveness and
efficiency of government.

E-government and COVID-19 word of mouth are
positively associated with online social presence
during the pandemic.

Political, social, economic, technological and
demographic characteristics positively affect the
development of digital economy and e-government.
In Europe, e— government applications are
generally used by European citizens with a high
level of education.

The development of e-government applications has
positive effects on e-voting, perceived e-government
benefits and organizational agility.

Interaction, transaction, participation and
involvement are effective in the widespread use of e-
government.

Compared to urban dwellers, facilitating and
hindering factors affect rural dwellers’ intention to
adopt e-government more.

Citizens’ trust in the government, education level,
age and income strongly influence the use of e-
government. The influence of political activity,
gender, nationality, household types and
occupations is not significant on e-government use.
Demographic factors such as marital status,
education, occupation and age do not have any
effect on users’ perception of corruption in e-
government services.

Elderly and uneducated people use e-government
applications less. In addition, those who use ICTs are
more likely to use e-government services.

Age, national income, cybersecurity, corruption and
gender equality and innovations positively affect the
development of e-government.

Arab immigrants in Israel trust e-government
applications less than Israeli Jews.

While age is important on citizens’ willingness to use
e-government services, gender and education are
insignificant.

Perceived service quality, perceived ease of use,
trust and language positively affect the willingness
to use e-government services.
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impacts the benefits of e-voting, perceived e-government, and organizational agility [3]. Digital skills are crucial for e-government use
[26]. In addition to internal characteristics such as the size of local government, administrative capacity, financial capacity, technical
capacity, leadership, corporate culture, and experience, demographics, socioeconomic dynamism, and internet usage are determinants
of e-government applications [27].

Research conducted in Sub-Saharan African countries indicates that corruption, gender equality, age, national income, cyberse-
curity, and innovations positively affect the development of e-government [11]. In Malawi, the use of e-government services is not
affected by gender or education [7]. In Russian, age, gender, and education positively impact the perceived ease of use of e-government
services [28]. In the United Arab Emirates, internet trust and performance expectations are among the strongest motivators for the
intention to use e-government services [29].

In Malaysia, education and income levels significantly impact e-government use [30]. In rural India, demographic and personality
characteristics affect the adoption of e-government portals [31]. Research from European countries shows that government in-
vestments in e-government applications contribute to increased use, but this does not imply that the increase in e-government users is
proportional. Furthermore, not all countries benefit equally from their investment in e-government in terms of usage [32].

Reliability has played an important role in the adoption of e-government applications during the COVID-19 pandemic. Addi-
tionally, socio-political influences on citizens positively affect the use of e-government services [6]. In Tiirkiye, e-government services
have accelerated processes such as document inquiry, application, and information tracking within the hospital information man-
agement system during the COVID-19 pandemic [33]. In Vietnam, the perceived level of risk during the COVID-19 pandemic strongly
influences citizens’ intention to use e-government [19]. The COVID-19 pandemic has demonstrated the benefits of e-government
applications in preparing society for future crises in Lebanon [34]. In Thailand, information quality, system quality, service quality,
citizen satisfaction, perceived usefulness, computer self-efficacy, and trust in government directly affect the use of e-government
during the COVID-19 pandemic [35].

The intention to use e-government in Tiirkiye is positively affected by performance expectancy, social impact, facilitation condi-
tions, and trust in the internet [36]. There is a positive correlation between eighteen literature-derived success criteria and e-gov-
ernment conversion success, but these success factors are not the sole reasons for conversion success [37]. Equal opportunities,
affordable internet connectivity, and e-government applications should be made available in all areas of Tiirkiye. This framework
should incorporate not only central government institutions but also the commercial sector, universities, professional associations and
non-governmental groups [38].

Research on generational differences were categorized individuals as pre-techno individuals, techno individuals, and post-techno
individuals. Pre-techno individuals use e-government more frequently than post-techno individuals. Contrary to expectations, post-
techno individuals are less digital compared to techno individuals, likely because this age group has less demand for government
services [39].

Government reform efforts influenced by the New Public Management movement and Tiirkiye’s initiatives to adapt to the global
political system, especially the European Union, have accelerated the promotion of e-government projects to the Turkish public
through newspapers [40]. Another study on the development of e-government services investigated the educational component of
e-government services and the historical development of e-government courses in postgraduate Public Administration programs in
Tiirkiye. The study found that Turkish universities lack qualified e-government instructors [41].

Citizens’ faith in e-government is affected by technology, government institution elements, risk, and the psychology of citizens
[42]. In India, gender significantly affects the perception of corruption in e-government services, whereas demographic factors such as
education, marital status, and age do not have any effect [43].

Factors influencing the use of e-government in Indonesia vary by gender. Employed women or female entrepreneurs are more likely
to use e-government services, whereas this is not the case for men. Additionally, individuals with higher education and income levels
are more motivated to use e-government services [44].

There is a significant gender digital divide in the use of e-government in Tiirkiye, with women lagging behind men in internet usage
across all age groups [45]. Furthermore, the government of India has not met its goals for transparency in e-government services [46].

The use of e-government generally differs between user groups. In China, there are differences between urban and rural groups
regarding e-government use. While many enabling and inhibiting factors positively influence rural residents’ intentions to adopt e-
government, they do not have a significant impact on urban residents’ motivations [1]. In Nigeria, a digital divide exists between those
living in urban regions and those in rural areas, with rural residents using e-government applications less frequently due to low internet
usage and the lack of e-commerce [47].

Immigrant women in Israel are disadvantaged in terms of e-government use, regardless of their length of residence as immigrants
[9]. In Israel, ethnicity, e-government, and trust in the government were examined. Arabs living in small settlements in Israel are less
likely to use e-government than Israeli Jews [48]. In Korea, there are no gender differences in the use of e-government [14].

Gender is an important predictor of both usage intention and performance expectation of mobile government (m-government)
services. Age and education are also significant predictors of performance expectations, mobile self-efficacy and intention to use
mobile government services [13].

The results of the studies on e-government services are given in Table 1.



H.S. Oztaskin et al. Heliyon 10 (2024) 35041
3. Material and method
3.1. Data source

In this study, the micro dataset from the Survey on Information and Communication Technology (ICT) Usage in Households
conducted by TURKSTAT in 2018 and 2021 was used. The Survey on Information and Communication Technology Usage in
Households, which has been conducted since 2004, aims to collect data regarding the ownership and use of information and
communication technologies by households and individuals.

Every settlement in Tiirkiye was included in the sample selection for this survey. This study includes households from every set-
tlement within Tiirkiye’s borders. However, the institutional population, which comprises those in schools, dormitories, hotels, kin-
dergartens, nursing homes, hospitals, and prisons, as well as those living in barracks and army houses, are not included. Additionally,
settlements with populations estimated to be less than 1 % of the total population (such as small villages, nomad camping sites, and
hamlets) and where the sample household count could not be reached are excluded from the scope. The participants included in the
study are aged 16 to 74 [53].

The survey was conducted on a total of 59,418 individuals: 28,888 in 2018 (13,719 men and 15,169 women) and 30,530 in 2021
(15,080 men and 15,450 women). As of the survey period, data was edited as it asked about the status of communicating with public
institutions/organizations (using e-government services) through their websites or mobile applications for private purposes in the last
12 months. The selection process of the sample included in the study is illustrated in Fig. 1.

3.2. Outcome variables

The following questions were asked to the participants regarding their communication with public institutions/organizations for
private purposes via websites or mobile applications over the previous 12 months: “Did you get information from the websites of public
institutions?”, “Did you download official forms/documents?”, and “Have you filled out an online form on the websites of public
institutions/organizations? (For example, filling out tax returns, hospital appointments, e-school applications, MEBBIS applications,
exam applications such as university placement exams, public personnel selection examinations, etc.)”.

The dependent variable of the study is the status of communication with public institutions/organizations for private purposes via
their websites or mobile applications in the previous 12 months as of the survey’s period of administration. Participants in the survey
were assigned the code “1” if they communicated with public institutions or organizations through their websites or mobile appli-
cations, and “0” otherwise.

[ Women (15,169+15,450=30,619) Men (13,719+15,080=28,799) ]

N .

) ( N
Analysis included KNot using the internet\ Analysis included (-Not using the internet\

(9,306+11,626=20,932) for more than a year (10,339+12,862=23,201) for more than a year

(117+104=221) Y (167+130=297)
-Not using internet at -Not using internet at

all all

(5,746+3,720=9,466) (3,213+2,088=5,301)

(Excluded from (Excluded from

analysis) analysis)
L . _ .

Fig. 1. The sample selection process to determine the factors affecting the use of e-government services according to gender differences during and
before COVID-19 (generated by authors).
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3.3. Independent variables

The independent variables in the study are age (15-24, 25-34, 35-44, 45-54, 55-64, 65+), education level (no degree, primary
school, secondary school, high school, bachelor’s degree), occupation (managers; professionals; technicians; technical and assistant
professionals; office staff; service and sales staff; qualified agriculture, forestry, and aquaculture workers; craftsmen and related
workers; plant and machine operators and assemblers; non-qualified workers; unemployed), internet usage (within the last three
months, between the last three months and 1 year), e-commerce usage (yes, no), making financial transactions on the internet (yes,
no), number of people in the household (1-3, 4-5, 6 and above), having a desktop computer (yes, no), having a laptop (yes, no), having
a tablet (yes, no), income level (1st income level, 2nd income level, 3rd income level, 4th income level, 5th income level) and region
(west, middle, east).

3.4. Analysis method

Survey statistics in Stata 15 (Stata Corporation) were used to account for the complex sampling design and weights. Weighted
analysis was performed [54]. First, the use of e-government services by men and women who participated in the study and the fre-
quency and percentage of independent variables were obtained. In this study, a binary logistic regression method was used to
investigate the differences in the use of e-government services by gender during the pre-COVID-19 and COVID-19 pandemic periods

Table 2
Findings on the factors affecting the use of E-government services by gender of individuals.
Variables Pre-COVID-19 period COVID-19 period
Women Men Women Men
n (%) n (%) n (%) n (%)
Age 15-24 2,136 (23.0) 2,162 (20.9) 2,546 (21.9) 2,554 (19.9)
25-34 2,481 (26.7) 2,392 (23.1) 2,804 (24.1) 2,840 (22.1)
35-44 2,438 (26.2) 2,586 (25.0) 2,803 (24.1) 3,070 (23.9)
45-54 1,403 (15.1) 1,852 (17.9) 2,000 (17.2) 2,370 (18.4)
55-64 671 (7.2) 1,030 (10.0) 1,096 (9.4) 1,474 (11.5)
65 and above 177 (1.9) 317 (3.1) 377 (3.2) 554 (4.3)
Education No degree 364 (3.9) 161 (1.6) 621 (5.3) 189 (1.5)
Primary school 2,489 (26.7) 2,373 (23.0) 3,183 (27.4) 3,018 (23.5)
Secondary school 2,067 (22.2) 2,586 (25.0) 2,067 (17.8) 2,854 (22.2)
High school 2,255 (24.2) 2,713 (26.2) 3,023 (26.0) 3,694 (28.7)
Bachelor’s degree 2,131 (22.9) 2,506 (24.2) 2732 (23.5) 3,107 (24.2)
Occupation Managers 79 (0.8) 300 (2.9) 159 (1.4) 635 (4.9)
Professionals 730 (7.8) 966 (9.3) 977 (8.4) 1,156 (9.0)
Technicians/assistant professionals 77 (0.8) 143 (1.4) 275 (2.4) 623 (4.8)
Staff working in office services 447 (4.8) 654 (6.3) 328 (2.8) 486 (3.8)
Service/salespersons 533 (5.7) 1,467 (14.2) 554 (4.8) 1,436 (11.2)
Qualified agriculture/forestry/aquaculture workers 107 (1.1) 363 (3.5) 147 (1.3) 553 (4.3)
Craftsmen/workers in related businesses 77 (0.8) 524 (5.1) 131 (1.1) 1,347 (10.5)
Plant-machine operators/assemblers 59 (0.6) 477 (4.6) 128 (1.1) 1,104 (8.6)
Employees in unqualified jobs 692 (7.4) 2,527 (24.4) 460 (4.0) 1,150 (8.9)
Unemployed 6,505 (69.9) 2,918 (28.2) 8,467 (72.8) 4,372 (34.0)
Internet usage Within the last three months 116 (1.2) 140 (1.4 82 (0.7) 78 (0.6)
Between the last three months and 1 year 9,190 (98.8) 10,199 (98.6) 11,544 (99.3) 12,784 (99.4)
E-commerce usage Yes 5,781 (62.1) 6,119 (59.2) 5,634 (48.5) 5,898 (45.9)
No 3,525 (37.9) 4,220 (40.8) 5,992 (51.5) 6,964 (54.1)
Financial transaction Yes 8,735 (93.9) 8,845 (85.5) 10,924 (94.0) 10,496 (81.6)
No 571 (6.1) 1,494 (14.5) 702 (6.0) 2,366 (18.4)
Number of people in the household 1-3 4,067 (43.7) 4,391 (42.5) 4,967 (42.7) 5,389 (41.9)
4-5 4,164 (44.7) 4,507 (43.6) 5,191 (44.6) 5,647 (43.9)
6 and above 1,075 (11.6) 1,441 (13.9) 1,468 (12.6) 1,826 (14.2)
Desktop Yes 7,026 (75.5) 7,691 (74.4) 9,332 (80.3) 10,247 (79.7)
No 2,280 (24.5) 2,648 (25.6) 2,294 (19.7) 2,615 (20.3)
Laptop Yes 4,810 (51.7) 5,814 (56.2) 6,181 (53.2) 7,358 (57.2)
No 4,496 (48.3) 4,525 (43.8) 5,445 (46.8) 5,504 (42.8)
Tablet Yes 5,679 (61.0) 6,871 (66.5) 7,823 (67.3) 9,059 (70.4)
No 3,627 (39.0) 3,468 (33.5) 3,803 (32.7) 3,803 (29.6)
Income level 1st income level (lowest) 1,973 (21.2) 2,148 (20.8) 908 (7.8) 964 (7.5)
2nd income level 2,364 (25.4) 2,573 (24.9) 1,349 (11.6) 1,532 (11.9)
3rd income level 1,953 (21.0) 2,267 (21.9) 3,139 (27.0) 3,388 (26.3)
4th income level 1,845 (19.8) 2,027 (19.6) 2,603 (22.4) 2,853 (22.2)
5th income level (highest) 1,171 (12.6) 1,324 (12.8) 3,627 (31.2) 4,125 (32.1)
Region Western region 4,001 (43.0) 4,306 (41.6) 4,847 (41.7) 5,203 (40.5)
Middle region 3,406 (36.6) 3,639 (35.2) 3,999 (34.4) 4,172 (32.4)
Eastern region 1,899 (20.4) 2,394 (23.2) 2,780 (23.9) 3,487 (27.1)
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[55].

Non-parametric statistics are used for categorical data (nominal, ordinal). Logistic regression, which is a non-parametric statistical
method, is used when the dependent variable is categorical with exactly two outcomes [56].

In social sciences, especially in socio-economic research, some of the variables examined are measured on a sensitive scale, while
others consist of dichotomous data such as positive-negative, successful-unsuccessful, and yes-no. Dichotomous data are the most
commonly used form of categorical data. When the dependent variable is dichotomous categorical data, logistic regression analysis is
used to examine the cause-and-effect relationship between the dependent variable and the independent variable(s) [57].

Logistic regression is a statistical method that allows for classification in accordance with probability rules by calculating the
predicted values of the dependent variable as probabilities [58].

The logistic model was initially developed for use in survival analysis. Here, the dependent variable (Y) takes values of 1 or 0,
depending on whether the event of interest occurs. The expected value, E(Y), never falls below 0 or above 1. Therefore, the predicted
values of ¥ in the logistic model range between 0 and 1 [59,60].

Logistic model is written as,

_ elothki or %P (Bo + BoXi)
14 efothXi = 1 4 exp (B + foXi)

E(Y)=n=P(Y=1)

After dividing the numerator and denominator of Equation (1) by efo*/1%i or exp (B, +B,Xi) ,

Table 3
Estimated model results of factors affecting the use of E-government services by gender of individuals.
Variables Pre-COVID-19 period COVID-19 period
Women Men Women Men
B Std. E B Std. E B Std. E B Std. E
Age (reference category: 15-24)
25-34 —-0.707% 0.087 —0.040 0.099 -0.180" 0.081 0.170° 0.093
35-44 —0.854" 0.095 —0.131 0.099 -0.0.207" 0.085 0.200" 0.094
45-54 —1.368" 0.110 —0.471% 0.103 —0.604" 0.093 —0.144 0.093
55-64 -1.511°% 0.140 -1.108" 0.115 -1.152% 0.110 —-0.575" 0.100
65+ —2.300° 0.247 —1.242% 0.168 —1.404° 0.161 —0.920° 0.130
Education level (reference category: bachelor’s degree)
No degree —2.852% 0.240 —2.409" 0.244 —2.431% 0.150 -1.722°% 0.203
Primary school -1.79° 0.111 —1.533% 0.123 -1.762° 0.110 —1.204° 0.111
Secondary school —-1.221° 0.108 —1.184" 0.120 —-1.501° 0.111 —1.047° 0.113
High school —0.723° 0.102 —0.647° 0.117 —1.090" 0.106 —0.667° 0.110
Occupation (reference category: unemployed)
Managers 0.768° 0.462 0.692" 0.226 0.864" 0.426 0.323" 0.157
Professionals 1.525% 0.213 0.880" 0.199 0.833" 0.198 0.485" 0.173
Technicians/assistant professionals 1.091% 0.381 0.455 0.410 0.079 0.232 0.207 0.164
Staff working in office services 1.155% 0.188 0.552" 0.169 0.594" 0.234 0.338° 0.190
Service/salespersons 0.550" 0.134 0.118 0.100 0.183 0.124 0.062 0.094
Qualified agriculture/forestry/aquaculture workers —0.597¢ 0.321 —0.666" 0.148 —0.396 0.206 —0.140 0.109
Craftsmen/workers in related businesses 0.076 0.327 0.161 0.141 0.481"° 0.218 0.201° 0.093
Plant-machine operators/assemblers 0.741" 0.320 0.052 0.147 0.723" 0.260 0.311° 0.101
Employees in unqualified jobs 0.181° 0.106 —0.322% 0.081 0.711% 0.125 0.177¢ 0.093
Internet usage (reference category: between the last three months and 1 year)
Within the last three months 0.657" 0.292 0.904" 0.904 0.566 0.327 0.815" 0.321
E-commerce usage (reference category: no)
Yes 0.849" 0.067 1.058" 1.058 0.929" 0.059 0.933" 0.062
Financial transaction (reference category: no)
Yes 1.701% 0.222 1.097° 1.097 0.799" 0.168 0.751" 0.096
Number of people in the household (reference category: 6 and above)
1-3 0.221° 0.105 0.120 0.093 0.340" 0.087 0.284" 0.083
4-5 0.125 0.125 0.179" 0.086 0.200" 0.078 0.149" 0.149
Income level (reference category: 4th income level)
1st income level (lowest) —0.69 0.096 —0.047 0.098 0.005 0.104 —0.210" 0.104
2nd income level 0.031 0.088 0.019 0.092 —0.005 0.087 —0.246" 0.087
3rd income level 0.038 0.092 0.036 0.096 0.027 0.069 —-0.190" 0.073
5th income level (highest) 0.191 0.121 0.032 0.131 0.131 0.073 —0.072 0.080
Region (reference category: Eastern region)
Western region 0.510" 0.088 0.333" 0.082 0.487 0.068 0.069° 0.069
Middle region 0.560" 0.085 0.507" 0.081 0.101 0.068 0.067 0.067
4 p<0.01.
> p < 0.05.
¢ p <0.10.
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1 1
1ietomn 11 exp (—fy — foXi)

EY)==x

1,if event A occurs

; nd X val r litative or ntitative in nden
0.if event B occurs and alues are qualitative or quantitative independent

In the equation, there is a condition that Y = {

variables.
4. Results
4.1. Descriptive statistics

Table 2 shows the findings related to the factors affecting the use of e-government services according to the gender of the in-
dividuals in Tiirkiye during the pre-COVID-19 (2018) and COVID-19 (2021) periods.

4.2. Model estimation

In the study, multicollinearity between the independent variables included in the binary logistic regression model was tested. The
variance inflation factor (VIF) indicates a moderate degree of multicollinearity with values of 5 and above, and a high degree with
values of 10 and above [61,62]. In this study, no variable that contributed to the multicollinearity problem between the independent

Table 4
Marginal effects of factors affecting the use of E-government services by gender of the individuals.
Variables Pre-COVID-19 period COVID-19 period
Women Men Women Men
M.E Std. E M.E Std. E M.E Std. E M.E Std. E
Age (reference category: 15-24) rowhead
25-34 —0.0283" 0.035 —0.010 0.025 —0.054" 0.024 0.034° 0.019
35-44 —0.352" 0.039 —0.034 0.026 —0.062" 0.026 0.039" 0.019
45-54 —0.624" 0.053 -0.134" 0.030 —0.202" 0.031 —0.032 0.020
55-64 -0.707% 0.076 —-0.373% 0.043 —0.440" 0.046 —0.146" 0.026
65+ —1.223% 0.169 —0.432° 0.071 —-0.567° 0.079 —0.260" 0.043
Education level (reference category: bachelor’s degree) rowhead
No degree —1.48° 0.171 —0.785" 0.121 —0.810" 0.065 —0.390" 0.065
Primary school —-0.760" 0.045 —0.382° 0.027 —-0.479° 0.026 —0.225" 0.018
Secondary school —0.452" 0.038 -0.262" 0.023 —0.374" 0.025 —0.184" 0.018
High school —0.234" 0.031 -0.118" 0.019 —0.235" 0.020 —0.100" 0.015
Occupation (reference category: unemployed) rowhead
Managers 0.324 0.166 0.160" 0.043 0.253 0.098 0.070" 0.031
Professionals 0.550" 0.054 0.192" 0.035 0.246" 0.047 0.100" 0.031
Technicians/assistant professionals 0.431° 0.117 0.113 0.089 0.028 0.081 0.046 0.035
Staff working in office services 0.450" 0.057 0.127% 0.036 0.186" 0.063 0.073° 0.037
Service/salespersons 0.242% 0.054 0.032 0.027 0.063 0.042 0.015 0.022
Qualified agriculture/forestry/aquaculture workers —0.322 0.189 —0.224% 0.056 —-0.157¢ 0.088 —0.035 0.028
Craftsmen/workers in related businesses 0.037 0.155 0.043 0.037 0.155" 0.062 0.045" 0.020
Plant-machine operators/assemblers 0.314" 0.116 0.014 0.040 0.220" 0.065 0.067% 0.021
Employees in unqualified jobs 0.085 0.049 —0.100" 0.25 0.217° 0.032 0.040° 0.021
Internet usage (reference category: between the last three months and 1 year) rowhead
Within the last three months 0.337" 0.165 0.324" 0.097 0.222 0.143 0.232" 0.113
E-commerce usage (reference category: no) rowhead
Yes 0.370" 0.028 0.266" 0.016 0.309" 0.019 0.196" 0.012
Financial transaction (reference category: no) rowhead
Yes 0.573" 0.049 0.244" 0.021 0.231° 0.039 0.138" 0.014
Number of people in the household (reference category: 6 and above) rowhead
1-3 0.103" 0.050 0.035 0.028 0.120" 0.032 0.064" 0.019
4-5 0.059 0.046 0.052" 0.026 0.073" 0.029 0.035° 0.018
Income level (reference category: 4th income level) rowhead
1st income level (lowest) —0.033 0.045 —0.014 0.028 0.002 0.037 —0.046° 0.023
2nd income level 0.014 0.041 0.005 0.026 —0.001 0.031 —0.055" 0.019
3rd income level 0.017 0.042 0.010 0.027 0.010 0.024 —0.041" 0.016
5th income level (highest) 0.086 0.054 0.009 0.037 0.045° 0.025 —0.015 0.017
Region (reference category: Eastern region) rowhead
Western region 0.252" 0.045 0.104" 0.026 0.171° 0.025 0.029¢ 0.015
Middle region 0.274" 0.043 0.152% 0.025 0.039 0.026 —0.021 0.016
4 p<0.01.
> p < 0.05.
¢ p <0.10.
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variables. The estimated results of the binary logistic regression model are shown in Table 3.
During the COVID-19 pandemic period, the following variables were found to be significant in the model estimated for women:

Age: 25-34, 35-44, 45-54, 55-64, 65+

Education level: No degree, primary, secondary, high school

Occupation: Managers; professionals; office workers; craftsmen and related workers; plant and machine operators and assemblers;
non-qualified workers

E-commerce use

Making financial transactions on the internet

Number of people in the household: 1-3, 4-5

Region: West

For men, the following variables were significant:

eAge: 25-34, 35-44, 55-64, 65+

Education level: No degree, primary school, secondary school, high school

eOccupation: Managers; professionals; office workers; craftsmen and related workers; plant and machine operators and assemblers;
non-qualified workers

Internet use

E-commerce use

Making financial transactions on the internet

Number of people in the household: 1-3, 4-5

Income level: 1st income level, 2nd income level, 3rd income level

Region: West

The marginal effects of the factors affecting the use of e-government before COVID-19 and during the COVID-19 pandemic period
by the gender of the individuals are presented in Table 4.

During the COVID-19 pandemic, the probability of using e-government services is 5.4 %, 6.2 %, 20.2 %, 44 %, and 56.7 % lower for
women aged 25-34, 35-44, 45-54, 55-64, and 65+ compared to women aged 15-24. A woman with only a primary, secondary, or
high school diploma is 81 %, 47.9 %, 37.4 %, and 23.5 % less likely to use e-government services than a woman with a bachelor’s
degree. Women employed in skilled agriculture, forestry, and aquaculture are 15.7 % less likely to use e-government services than
unemployed women.

The probability of using e-government services is 24.6 %, 18.6 %, 15.5 %, 22 %, and 21.7 % higher for professionals, office workers,
craftsmen and related workers, plant and machine operators and assemblers, and women in non-qualified jobs, respectively, compared
to unemployed women. A woman using e-commerce is 30.9 % more likely to use e-government services than others. A woman who
conducts financial transactions online is 23.1 % more likely to use e-government services than other women.

A woman with 1-3 and 4-5 people in her household is 12 % and 7.3 % more likely to use e-government services, respectively,
compared to a woman with 6 or more people in her household. A woman in the 5th income level is 4.5 % more likely to use e-gov-
ernment services than a woman in the 4th income level. Additionally, a woman residing in the western region is 17.1 % more likely to
use e-government services than a woman living in the eastern region.

During the COVID-19 pandemic, men aged 25-34 and 35-44 were 3.4 % and 3.9 % more likely to use e-government services,
respectively, compared to men aged 15-24. Men aged 55-64 and 65+ were 14.6 % and 26 % less likely, respectively, to use e-gov-
ernment services compared to men aged 15-24. A man with no degree, a primary, secondary, or high school diploma was 39 %, 22.5 %,
18.4 %, and 10 % less likely, respectively, to use e-government services than a man with a bachelor’s degree.

Managers, professionals, office service workers, plant and machine operators and assemblers, and men in non-qualified jobs were 7
%, 10 %, 7.3 %, 6.7 %, and 4 % more likely to use e-government services, respectively, compared to men who do not work at all. A man
who used the internet in the past three months was 23.2 % more likely to use e-government services than others. Men who engaged in
e-commerce were 19.6 % more likely, and those who conducted financial transactions online were 13.8 % more likely to use e-
government services compared to others.

Men with 1-3 or 4-5 people in their household were 6.4 % and 3.5 % more likely, respectively, to use e-government services
compared to men with 6 or more people in their household. Men with income levels 1, 2, and 3 were 4.6 %, 5.5 %, and 4.1 % less likely,
respectively, to use e-government services compared to men with income level 4. Additionally, men living in the western region were
2.9 % more likely to use e-government services compared to men living in the eastern region.

5. Discussion

E-government encompasses various aspects, including social, technical, economic, political, and public administration [50].
Governments continually introduce new e-government services [49]. Research on the digital divide, particularly regarding e-gov-
ernment usage, has primarily focused on technology accessibility and geographical disparities, overlooking other factors. Amid the
COVID-19 pandemic, rising healthcare expenses have heightened the importance of e-government services in providing citizens with
information on COVID-19 diagnosis, treatment, and risk factors [63]. Furthermore, the pandemic has prompted analysis of job loss and



H.S. Ogztaskin et al. Heliyon 10 (2024) e35041

insecurity resulting from remote work. Job insecurity during the pandemic has motivated employees to enhance task performance
[64]. Perceived job instability has adverse effects on individual job satisfaction, supervisor support satisfaction, and opportunities for
promotion [65].

Gender is often overlooked as a contributing factor, even in developed countries like Sweden and Japan, where women’s access to
ICT services remains comparatively low [15]. In addition, the COVID-19 pandemic has significantly impacted the utilization of
e-government services, deeply affecting the proper functioning of public administration, the economic supply chain, and social life.
Social distancing and self-isolation have become crucial measures to prevent the spread of the COVID-19 [18]. The COVID-19
pandemic has underscored the importance of e-government services, particularly in light of social isolation and movement re-
strictions. Moreover, during such crisis situations, e-government and social media have been instrumental in disseminating infor-
mation about COVID-19 and educating individuals about protective measures [17].

Before and during the COVID-19 pandemic, social and cultural differences influenced the usage of e-government, leading to varied
behavioral patterns based on gender (women and men). This study employed binary logistic regression analysis to assess factors
related to the usage of e-government services by gender and period among individuals in Tiirkiye (pre-COVID-19 and COVID-19
pandemic periods). The study found that the significance and impact of the variables on the use of e-government services varied by
gender and time period.

Before COVID-19, variables such as age, education level, occupation, internet use, e-commerce use, making financial transactions
online, the number of people in the household, and region are found to be related to both men’s and women’s use of e-government
services. Age, education level, occupation, e-commerce use, making financial transactions online, number of people in the household,
and regional variables are found to be associated with women’s use of e-government services during the COVID-19 pandemic period.
On the other hand, age, education level, occupation, internet use, e-commerce use, making financial transactions online, number of
people in the household, income level, and region are all found to be related to men’s use of e-government services during the COVID-
19 pandemic period. Detailed information on these gender differences in the significance and impact of the variables can be found in
Appendix 1.

In the context of gender, one of the most interesting findings of the study is that while male administrators benefit more from e-
government services than non-working men, this is not the case for women. Gender equality significantly impacts the development of
e-government in sub-Saharan African countries [11]. Gender has a significant direct effect on the perception of e-government service
usability [7]. In Jordan, gender positively influences the intention to use technology [16]. When women perceive e-participation as a
tool for personal growth, they tend to use it more actively [66]. In Saudi Arabia, both men and women positively contribute trust in
e-government, with this effect being more pronounced for women [8]. In Tiirkiye, men use e-government applications more than
women [45]. Gender differences in the use of e-government in Indonesia are minimal, with an overall usage rate of 18.24 %. Spe-
cifically, 19.20 % of men and 17.28 % of women use e-government services [44]. Gender is not a significant factor in e-government use
and support [14,51,52]. In Malawi, gender was not found to be a significant factor in the adoption of e-government services [7].
Gender positively influences both the intention to use and the performance expectation of mobile government (m-government) ser-
vices [13]. Gender differences have little effect on digital participation [2].

In the study, the effect of the COVID-19 pandemic was most pronounced among men employed in non-qualifying positions. While
these individuals use e-government services less than those who were unemployed prior to the COVID-19 pandemic, they use it more
than those who were unemployed during the pandemic. During the COVID-19 pandemic, the e-government applications and word of
mouth about COVID-19 positively affected online social presence [24]. E-government ensures the proper functioning of public
administration during the COVID-19 pandemic [18].

In the study, it was found that women in all age groups (25-34, 35-44, 45-54, 55-64, 65-+) both before COVID-19 and during the
COVID-19 pandemic period benefited less from e-government services than women in the 15-24 age group. When analyzing the pre-
COVID-19 period for men, it was determined that those aged 45 to 54 benefited less from e-government services than those aged 15 to
24. During the COVID-19 pandemic, one of the most noteworthy findings of the study is that men in the 25-34 and 35-44 age groups
gained more from e-government services than men in the 15-24 age group. In China, for example, e-government use is correlated with
age [51], and age has a direct impact on the perceived use of e-government services [7]. Moreover, age contributes positively to the
intention to use mobile government services [13]. In sub-Saharan African countries, age has a significant effect on the development of
e-government [11].

Interestingly, pre-techno individuals use e-government more frequently than post-techno individuals [39]. In Saudi Arabia, elderly
individuals have a higher level of trust in e-government compared to younger individuals [8]. However, the effect of age on digital
participation is minimal [2], and overall, the use of e-government tends decreases as age increases [52].

Compared to women with a bachelor’s degree, those with a primary, secondary or high school diploma benefit less from e-gov-
ernment services. Similarly, men who have not completed primary, secondary, or high school are less likely to use e-government
services compared to men with a bachelor’s degree. Education’s influence on e-government usage has been observed in various
contexts. For instance, in China, e-government use correlates with the level of education in the population [51]. Education affects
performance expectations, mobile self-efficacy, and the likelihood of using mobile government services [13]. Similarly, education has
an important effect on e-government usage in Malaysia [30]. Lack of education negatively affects the use of e-government [52]. In
contrast to the findings of this study, there is no relationship between education level and e-government use in Malawi [7].
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6. Conclusion

Since the 1990s, an increasing number of countries have adopted digital platforms, including e-government services, leveraging
ICTs extensively. These services play a crucial role in societies by offering various benefits such as time-saving, reducing corruption,
providing efficient, low-cost, and rapid services, enhancing transparency, and fostering trust in the government. E-government ap-
plications save valuable time, a valuable resource, by minimizing bureaucratic hurdles and fatigue, and eliminating the need for
citizens to make trips for offline transactions.

Amid isolation measures and the imperative of maintaining social distance, many countries have turned to e-government appli-
cations throughout the COVID-19 pandemic. These applications have played a pivotal role in disseminating information about COVID-
19 and enabling individuals to report their test results online. Such advantages highlight the importance of e-government in helping
states achieve their objectives in the 21st century, where access to information and knowledge transfer are paramount for social
development.

Understanding the demographic characteristics of e-government service users, including their gender, is essential for tailoring the
content and improving the efficiency of these services. Moreover, defining user profiles allows for the implementation of incentive
programs targeting groups that underutilize these applications, helping to identify system deficiencies.

The aim of this study is to illustrate how the significance and impact of variables in e-government service usage vary by gender and
between the pre-COVID-19 and COVID-19 pandemic periods. By highlighting these differences, the study contributes to the existing
literature, shedding light on the gender-specific factors influencing e-government service utilization over time.

Young people and men with higher levels of education gain the most from e-government services. This trend may stem from the
slower adoption of technological advancements among elderly men, who are more accustomed to conventional methods. To address
this, e-government applications should be tailored to attract older male demographics, ensuring effective ICT use within this segment.
Additionally, individuals engaged in e-commerce and online financial transactions demonstrate more efficient utilization of e-gov-
ernment services. Furthermore, disparities between western and eastern provinces in e-government usage suggest that regional ed-
ucation level differences play a role. Addressing this requires informative campaigns outlining the benefits of e-government
applications and providing incentives for individuals outside the western region.

The study offers practical recommendations for IT personnel, ministry employees, and researchers interested in boosting e-gov-
ernment service usage. These findings serve as valuable insights for informing economic and social development policies, optimizing
resource allocation, and guiding future program designs. Ultimately, the study serves as a pioneering effort in identifying priority areas
for enhancing e-government service adoption.

This study is not without limitations. Firstly, it relies on secondary data, meaning the variables required for statistical analysis are
limited to those found in the data set. As a result, examining influencing factors is restricted to age, education level, occupation, e-
commerce use, internet financial transaction status, household size, and region. This narrow focus may lead to an incomplete un-
derstanding of the determinants of e-government service usage, as broader potential factors such as economic status and cultural
background are overlooked. Secondly, the study relied on individuals’ self-reported responses, which might introduce bias into the
data. This data collection method can affect the results’ accuracy and reliability.
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Summary of variable effects for use of e-government services.

Pre-COVID-19 period COVID-19 period
Women Men Women Men

Variables

Age (reference category: 15-24)

25-34
35-44
45-54
55-64

'YTYY,

65+
Education level (reference category: bachelor’s degree)

No degree
Primary school

Secondary school

caee

High school

Occupation (reference category: unemployed)
Managers

Professionals

Technicians/assistant
professionals
Staff working in office services

DD DD

Service/salespersons

€« D 0D edad aad
€« D D eeed ceas
D Do edeed 4@ DD

Qualified agriculture/ forestry/

aquaculture workers

Craftsmen/workers in related

businesses

Plant-machine operators/

assemblers ﬁ
Employees in unqualified jobs

«
DD

Internet usage (reference category: between the last three months and 1 year)

Within the last three months G
E-commerce usage (reference category: no)

Yes ﬁ

Financial transaction (reference category: no)

Yes ﬁ ﬁ

Number of people in the household (reference category: 6 and above)

1-3 i
4-5 e

Income level (reference category: 4™ income level)
1%t income level (lowest)

DB

DD P B

2 income level

3 income level

«ee PP R D BPDD

5" income level (highest)
Region (reference category: Eastern region)

D D
D

Western region ﬁ ﬁ
sy aiy

Middle region
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