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Abstract

Governments worldwide recognize a need to provide services online to their citizens. Increasingly, these
services have become sophisticated through the application of advanced technologies. Nevertheless, the
adoption of such services often lags behind expectations. Thus, this study proposes and tests an extension
of the unified model of electronic government adoption (UMEGA) to the context of smart e-government
services in Germany. It was empirically tested using the data of 330 respondents. The adapted model
greatly exceeds other studies that applied an adapted UMEGA regarding the explanatory power on
attitude, while the study proves that resistance to change in the investigated context unfolds a highly
significant impact on behavioral intention compared to other findings. Concluding, the proposed model
supports governments in planning smart e-government services and corresponding strategies more
holistically by understanding the factors that influence citizens' adoption.
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Introduction

In the past two decades, the use of digital services such as banking (Chavan 2013), e-commerce (Nayak et
al. 2021), and learning platforms (Jethro et al. 2012) have become an integral part of modern life. Digital
services offer convenient access, time-saving processes, cost-effectiveness, and to some extent,
customizations on the user and provider side (Chavan 2013). Recently, the introduction of smart digital
services increased. While through digital services, user benefit from online availability, smart digital
services use advanced technologies to deliver personalized and contextualized experiences (Criado and
Gil-Garcia 2019). Commonly known are chatbots that apply artificial intelligence (AI) to understand user
input, interpret their intent, and generate appropriate responses (Kumar and Ali 2020).

Within the public sector, authorities recognized the need to introduce digital government services (e.g.,
digital identity systems, e-voting systems), which are becoming essential for modern government
operations. Thus, we define smart e-government services (SEGS) as those accessible using mobile
technologies, advanced by intelligent technologies, and offered by the government (Gasc6-Hernandez
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2018). They can provide many benefits to citizens, including convenience, efficiency, cost-effectiveness,
transparency, and accessibility, by allowing citizens to submit forms and applications more conveniently.
While digital government services include the same benefits as commercial digital services, they also
positively impact administration by streamlining operations and reducing bureaucracy (Criado and Gil-
Garcia 2019). In the past, Germany has continued to develop its government services, focusing on
improving efficiency, digitalization, and accessibility, e.g., by launching the “Online Access Act,” which
requires federal authorities to make their services digitally available (Federal Ministry of the Interior,
Building and Community 2019). Nonetheless, Germany struggles to gain acceptance of such services by
citizens despite the potential of SEGS to increase not only efficiency but also transparency and traceability
for users through the application of intelligent technologies. Germany thus lags in implementing e-
services successfully compared to other European countries (European Commission 2020).

While the underlying problem landscape for the slow proliferation of SES is bound to be complex and
multifaceted, in this paper, we will focus on the citizen side of the issue. Here, we believe that increasing
knowledge on citizens’ acceptance criteria can help foster the proliferation of more sophisticated SEGS.
To our knowledge, no studies have yet investigated this aspect, however. We thus propose the following
research question: Which factors influence the citizens' adoption of SEGS?

To answer this question, this study investigates the adoption of SEGS in Germany by deriving and testing
hypotheses based on an expanded Unified Model of E-Government Adoption (UMEGA) (Dwivedi et al.,
2017). The study focuses on identifying the factors that may positively or negatively impact the
endorsement of SEGS by citizens. A quantitative-empirical approach is adopted to test the hypotheses,
with a sample size of 330 citizens. The paper thus contributes key factors that foster citizens’ adoption of
SEGS in Germany. These factors will become increasingly relevant in the future as the application of
advanced technologies in SEGS becomes increasingly integral, and SEGS become ever more pervasive in
Germany and other countries.

Conceptual Model and Hypothesis Development

Significant progress has been made in developing e-government services and e-participation systems,
resulting in various public services now delivered online with many benefits for citizens. In addition to
digitalization, a continued focus is improving efficiency and streamlining processes through
smartification. SEGS can adapt to citizens' behavior, preferences, and needs and provide real-time
feedback and insights to improve citizens' experiences (Kumar and Ali 2020). They rely on the collection,
processing, and analysis of vast amounts of data to generate actionable insights and enable automated
decision-making. Examples of SEGS include virtual assistants, chatbots, or predictive analytics tools. The
concept of SEGS thus embraces innovative approaches to public service delivery. It leverages digital
infrastructures to improve political efficiency, economy, and social well-being while strengthening the
ambition of agility and resilience (Velsberg et al. 2020). However, applying advanced technologies for
SEGS can be more challenging than in the private sector because it involves policy decisions and often
addresses complex social problems (Gascé-Hernandez 2018). Velsberg et al. (2020) emphasize that it
takes human readiness and willingness to deploy smart services in the public sector. Implementing new
and innovative technologies is not a precondition for successful e-government. Despite the numerous
initiatives investigating the application of quality management principles to delivering SEGS, manifold
problems related to the quality of public e-services still exist. Unable to find the needed service or
information, difficult use of e-services, the need for better help regarding the e-service provided on the
website, the language understandability, etc., are some of the frequently reported usability problems.

Performance Expectancy (PE): PE is defined as the extent to which an individual believes that using the
system will help to achieve an improvement in work performance (Venkatesh et al. 2003) or in
completing a particular task (Venkatesh et al. 2012). SEGS enable improved processes within the
administration and regarding citizens. A citizen's attitude can be determined by the extent to which the e-
government system is useful and beneficial (Dwivedi et al. 2017). Thus, online government service only
occurs when citizens can identify added value. In past studies based on the UMEGA, PE significantly
impacted attitude (e.g., Avazov and Lee 2022; Dwivedi et al. 2017; Rana et al. 2017; Verkijika and Wet
2018). The findings indicate PE influences a citizen’s attitude toward using such online governmental
systems. We assume the same for sophisticated SEGS: Hi: Performance expectancy positively impacts
the intention to use SEGS.
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Effort Expectancy (EE): Venkatesh et al. (2003) consider EE the degree of simplicity associated with using
the system. The consolidation of national registers, the implementation of the principle of recording
personal data only once for citizens and companies, and thus the pre-filling of forms with data available
facilitate the use of administrative systems. Online processes that are consistently maintained can
facilitate citizen-friendly application operations by eliminating media breaks. Several studies showed that
EE has a significant impact on citizen attitudes. This has been studied in the context of online tax filing
systems (Lu et al. 2010) and mobile e-government services (Hung et al. 2013). The easier a technology is
to use, the more positive the attitude toward e-government services and the more inclined citizens are to
adopt it (e.g., Avazov and Lee 2022; Dwivedi et al. 2017; Rana et al. 2017). Therefore, we state the
following hypothesis: H2: Effort expectancy has a positive impact on the intention to use SEGS.

Social Influence (SI): Social influence refers to the extent to which an individual perceives that others
believe in using the new system (Venkatesh et al. 2003). As a result, individuals are inclined to adopt a
particular system if family, friends, and colleagues endorse its use (Venkatesh et al. 2012). Research
findings on social influence on the adoption of e-government services are mixed. Although studies have
shown that social influence does not affect attitudes (Avazov and Lee 2022; Mensah et al. 2020), other
studies have found that social influence positively relates to citizens' attitudes (Dwivedi et al. 2017; Rana
et al. 2017; Verkijika and Wet 2018) and their intention to adopt e-government services (Kurfal et al.
2017; Zuiderwijk et al. 2015). This suggests that citizens develop positive attitudes toward SEGS when
these services are supported by their key caregivers: H3: Social influence has a positive impact on the
intention to use SEGS.

Facilitating Conditions (FC): Facilitating conditions are defined as the extent to which an individual
believes that an organizational and technical infrastructure is in place to support the use of the system,
thereby removing barriers to use. In developing UTAUT, Venkatesh et al. (2003) argued that facilitating
conditions impact technology adoption in the organizational context, while Venkatesh et al. (2012) extend
this to the consumer context. Various studies have shown that facilitating conditions significantly
influence citizens' intention to adopt e-government systems (Alshehri et al. 2013; Kurfali et al. 2017;
Lallmahomed et al. 2017; Rana et al. 2016). A relationship between facilitating conditions and intention to
use was also found in the more advanced UMEGA (Avazov and Lee 2022; Dwivedi et al. 2017; Rana et al.
2017; Verkijika and Wet 2018). In analyzing e-file use among U.S. taxpayers, e.g., facilitating conditions
significantly influenced intent to use e-files (Carter et al. 2012; Schaupp et al. 2010). For SEGS, facilitating
conditions represent the degree to which citizens believe that sufficient resources are available to enable
the use and access: H4: Facilitating conditions have a positive impact on the intention to use SEGS.

UMEGA further posits that facilitating conditions also indirectly affect attitudes toward e-government
through their influence on effort expectation (Dwivedi et al. 2017; Mensah et al. 2020; Verkijika and Wet
2018). Good quality technical infrastructure and support from the relevant government agencies can
influence access to and use of SEGS. Providing necessary resources and training helps citizens to
understand and use the system more easily (Dwivedi et al. 2017). Accordingly, if citizens are confident
that the necessary facilitating conditions are in place, this improves not only their intention to use but also
their understanding of the effort expectation of SEGS. H5: Facilitating conditions have a positive impact
on the intention to use SEGS.

Perceived Risk (PR): IT risk refers to the likelihood that a system is inadequately protected against
various forms of damage (Straub and Welke 1998). A citizen’s perceived risk is thus considered an
individual perception or subjective assessment of suffering loss or harm when experimenting or
interacting with new technologies or innovations (Mensah et al. 2020; Warkentin et al. 2002). Findings
demonstrate that risk perceptions are a significant barrier to using e-services (Rana et al. 2015; Schaupp
et al. 2010). This belief is specially held for e-government services accessible via the Internet (Verkijika
and Wet 2018). The perceived risk significantly influences attitudes toward using these technological
systems, such that citizens with high-risk perceptions are less likely to use e-government solutions
(Dwivedi et al. 2017; Mensah et al. 2020; Verkijika and Wet 2018). As smart government increases its
focus on linking and analyzing generated data, there are increased privacy concerns among citizens. When
citizens feel that the risk of using SEGS is high, they become discouraged or have a negative attitude
toward adopting SEGS: H6: Perceived risk has a negative impact on the intention to use SEGS.

Attitude (ATT): Attitude towards technology adoption is the extent to which an individual user makes
either a positive or negative evaluation of using or interacting with technology (Ajzen 1980; Dwivedi et al.
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2017). Models and theories of acceptance research, such as UTAUT, do not consider variable attitude.
Instead, they point to a direct effect of perceived usefulness, perceived ease of use (e.g., Avazov and Lee
2022), performance expectancy, effort expectancy, social influence, and facilitating conditions on
intention to use (Venkatesh et al. 2003). Dwivedi et al. (2017) increased the explanatory power
tremendously compared to UTAUT by introducing attitude as a mediating variable. In contrast to the
original models, this additional construct is very important as e-government systems in the context of
Germany are citizen-centered and voluntary (Dwivedi et al. 2017). Citizens who positively view an SEGS
are more inclined to adopt it and vice versa. The relationship between attitude and behavioral intention
has been validated in several e-government studies (e.g., Avazov and Lee 2022; Hung et al. 2009; Lu et al.
2010). In analyzing citizen adoption of mobile e-government services in Taiwan, Hung et al. (2013) found
that attitude is a critical factor in understanding and predicting mobile citizens' behavioral intentions.

Behavioral Intention (BI): Behavioral intention to use is assumed to influence the actual use of new
technologies. In many studies, the relationship between intention to use and actual use is well established,
so both variables can be used to measure technology acceptance (Davis et al. 1989; Taylor and Todd 1995;
Venkatesh et al. 2003). In the context of smart government, citizens with a positive attitude or evaluation
of the services intend to use a SEGS: H7: Attitude has a positive impact on the intention to use SEGS.

Trust in Government (TiG): Carter and Bélanger (2005) suggest that perceptions of trustworthiness
influence citizens' intentions towards e-government services. But trust must be considered from different
perspectives to fit the specific context. Trustworthiness is defined as the perception of trust in the
reliability and integrity of the electronic marketer Trust in e-government is thus composed of trust in a
particular entity providing a service (Bélanger and Carter 2008; Zhao and Khan 2013). Building strong
trust on the part of citizens is imperative for e-services to be adopted and e-government to be successful
Trust in government refers to the perception of the integrity and capability of the agency providing the
service (Bélanger and Carter 2008). Past studies have also shown that trust in government has a positive
and significant direct impact on behavioral intention to use e-government services (Abu-Shanab 2017;
Lallmahomed et al. 2017). Before citizens can have confidence in SEGS, they must be convinced that the
government agency has the foresight, management, and technical resources needed to successfully
implement SEGS: H8: Trust in government has a positive impact on the intention to use SEGS.

Trust in the Internet (Til): Trust in the Internet is repeatedly identified as a significant factor influencing
the acceptance of e-services (Carter and Bélanger 2005; Warkentin et al. 2002). This type of trust is often
referred to as institution-based trust. It is defined as the perception of the institutional environment,
including the structures and rules that make an environment appear safe. Previous studies confirm the
positive and significant relationship between trust in the Internet and behavioral intention to use e-
government services (Bélanger and Carter 2008; Kurfal et al. 2017; Verkijika and Wet 2018). Whether
SEGS are adopted depends on the extent to which citizens believe that the Internet is a reliable technology
capable of providing accurate information and conducting secure transactions: H9: Trust in the Internet
has a positive impact on the intention to use SEGS.

Resistance to change (RtC): The construct RtC is another reason for the discrepancy between the e-
government services offered and the low adoption of the services. This affects the introduction of e-
government services and leads to the failure of new IS systems (Dwivedi et al. 2015). In the context of e-
government, RtC has not been sufficiently studied. A study in Mauritius found that RtC hinders e-
government adoption (Shalini 2009). Some citizens prefer to stay in the current situation, the status quo,
or to avoid and resist this situation. Negative consequences that may be perceived with the change could
also be a reason for resistance. IS literature describes RtC as a negative reaction that citizens show to the
proposed change (Hirschheim and Newman 1988; Kim and Kankanhalli 2009). For this reason, citizens’
resistance to e-government services negatively affects their intention to use these services (Lallmahomed
et al. 2017). In terms of smart government, this means that citizens resist switching from traditional
government services to adopting newly implemented SEGS: H10: Resistance to change has a negative
impact on the intention to use SEGS.

The adoption of e-government services is based on the belief that government agencies have the necessary
resources to implement electronic services effectively and, at the same time, that the Internet as the
medium used can provide adequate safeguards against risks (Bélanger and Carter 2008). Particularly at
the beginning of the implementation of such services, citizens will show resistance as they are not yet
familiar with the e-government concept (Abu-Shanab 2014). Lack of trust in the government and the

Twenty-ninth Americas Conference on Information Systems, Panama, 2023 4



Adoption of Smart E-Government Services in Germany

technology used therefore leads to increased resistance to the introduction of e-government services.
Accordingly, as trust increases, citizens' resistance to using e-government services decreases
(Lallmahomed et al. 2017). When citizens build trust in the government and the internet, they are more
open toward new SEGS. Accordingly, they may be more willing to change their current behaviors and test
SEGS. Thus, the UMEGA was adapted, and Til, TiG, and RtC were added to the model: H11: Trust in the
Internet has a negative impact on resistance to change to use SEGS. Hi12: Trust in government has a
negative impact on resistance to change to use SEGS.

In addition, research shows that EE has a significant negative relationship with RtC. In the context of a
digital library system, it was shown that high RtC would mean that citizens would have to expend more
effort to learn and use the technology (Nov and Ye 2009). Another study found that the ease of use of an
e-government system minimizes resistance to adopting such services. Citizens may perceive that an
extensive effort is required to learn how to use and utilize this system, which may contribute to RtC.
Similarly, citizens with little effort in operating such a system would experience less RtC (Lallmahomed et
al. 2017). Citizens are more likely to trade traditional government services for SEGS if they can be
operated and navigated in a user-friendly manner: H13: Effort expectancy has a negative impact on
resistance to change to use SEGS.

Research Method and Process

First, we reviewed existing models that focused on the adoption of technology and e-government services,
covering various geographical regions. Second, we substantiated our hypothesis with existing findings
generated through search and analyses in established databases (i.e., ACM Digital Library, ScienceDirect).
We applied a quantitative-empirical approach to test our hypothesis. Conducting a survey as a
quantitative method seems rigorous to answer our research question and provide results of high
generalizability (Johnson 2000). We used established measurement constructs, translated them, and
adapted them in wording and language to our context. Since validated scales already covered our research
objective, we solely relied on existing measurement scales. The items for PE, EE, SI, FC, PR, ATT, and BI
were adapted from Venkatesh et al. (2003), Mensah et al. (2020), Dwivedi et al. (2017), Verkijika and Wet
(2018), Weerakkody et al. (2013). For measuring TiG and Til, we used scales from Verkijika and Wet
(2018), Carter and Bélanger (2005), and Weerakkody et al. (2013). The items of RtC were obtained from
the study of Lallmahomed et al. (2017). Before collecting our large-scale data, we checked the constructs’
content validity by performing card-sorting procedures according to Moore and Benbasat (1991), gaining
a hit ratio of 98.41%. After minor changes, we conducted a pre-test, showing no need for action. We
conducted the study with German residents and provided the questionnaire in German language for
comprehensibility reasons. Data was gathered by spreading the self-administered questionnaire online
across various social media channels and forums. The data collection was carried out in 2021 and lasted
four weeks. We presented all study participants a definition of SEGS and a differentiation from e-
government services. Further, we provided three examples of SEGS including an informative description
to provide a consistent understanding of the main attributes of the study among participants. After the
cleaning of our data sets, we considered a total of 330 responses for further analysis. More female (61.5%)
than male respondents (38.5%) took part in the study. In general, all age groups between 18 and 87 years
old are represented, with an average age of about 34 years. This is about 10 years younger than the
average age in Germany at that time (Federal Institute for Population Research, 2021). In addition, most
participants were between 25 and 26 years old (23.6%) and more than a third were studying (37.3%). In
terms of current job situation, according to students, most are employed in the private sector (30.6%) or
in the public sector (16.1%). Regarding the number of inhabitants of the place of residence, more than half
of the participants live in a large city (51.8%), while the distribution of the other options was relatively
balanced. More than 40% of respondents use the internet more than four hours per day. Almost half of
the respondents had already had experience with a government online service (48.5 %), of whom more
than 60 % were rather satisfied or even completely satisfied. Nevertheless, almost 25% of the participants
were rather dissatisfied or not at all satisfied.

Findings

Assessment of the Measurement Model: We tested our measurement model for internal consistency,
indicator reliability, convergent validity, and discriminant validity. To test for internal consistency, we
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checked Cronbach’s alpha (CA) and composite reliability (CR), and the data met the threshold of 0.7 (Hair
et al. 2019) (cf. Table 1). Nevertheless, the construct BI shows a reliability higher than 0.95. This may
indicate a possible bias, i.e., that all indicators measure the same. Since the construct consists of only
three items and a test with fewer items would cloud the meaningfulness of the construct measurement, as
well as the elimination of individual items would not have led to reliability below 0.95, we refrained from
elimination. We assessed convergent validity by calculating the average variance extracted (AVE) and met
the threshold of at least 0.5 (Fornell and Larcker 1981) (cf. Table 1). Factor loadings were measured for
reflective constructs (i.e., FC). Only FC_3 did not meet the threshold of 0.708, while containing a value
between 0.40 and 0.70, an item should only be removed if reliability (CA and/or CR) is too low and the
threshold is exceeded by an elimination (Hair et al. 2019). For this reason, all items remain part of the
evaluation. Further, we checked the measurement model for discriminant validity based on cross-loadings
(Chin 2013; Urbach and Ahlemann 2010), the Fornell-Larcker criterion (Fornell and Larcker 1981), and
the heterotrait-monotrait ratio (HTMT, Henseler et al. 2015). When analyzing the evaluated data, it can
be seen that the values of the items FC_3 and ATT_4 are critical. The value of FC_3 (0.537) is slightly
lower than the items EE_3 (0.604) and EE_4 (0.556) within the construct effort expectancy.
Furthermore, the value of item ATT_4 (0.804) is slightly lower than that of intention to use (BI_1 =
0.850; BI_2 = 0.828; BI_3 = 0.833). Since discriminant validity will be examined below using additional
criteria, these values are not an exclusion criterion for further data analysis. Regarding the Fornell-
Larcker criterion, the analyzed data show that all constructs in this study share more variance with their
associated indicators than any other construct (Hair et al. 2019).

Construct Items CA CR AVE

Performance Expectancy (PE) 5 0.905 0.929 0.725
Effort Expectancy (EE) 5 0.934 0.950 0.791
Social Influence (SI) 5 0.910 0.933 0.737
Facilitating Conditions (FC) 4 0.807 0.874 0.642
Perceived Risk (PR) 5 0.913 0.934 0.738
Trust in Government (TiG) 5 0.914 0.935 0.742
Trust in the Internet (TiI) 4 0.908 0.935 0.783
Resistance to Change (RtC) 3 0.921 0.950 0.864
Attitude (ATT) 5 0.926 0.945 0.774
Behavioral Intention (BI) 3 0.964 0.976 0.932

Table 1. Assessment of Convergent Validity and Internal Consistency Reliability

Assessment of the Structural Model: We checked our model for collinearity issues by calculating the
variance inflation factor (VIF). The results showed that all VIF values were below 5 (Hair et al. 2019),
indicating no collinearity issues exist. As suggested by Hair et al. (2016), we begin evaluating the inner
model regarding the structural model’s explanatory power. Thus, we checked the R2 values and the effect
sizes (f2). For our dependent variable BI, the R2 is 0.773. Chin (2013) estimates values of about 0.670 to
be substantial, meaning to contain high explanatory power. The f2 values indicate that a large effect is
present for the relationships ATT—BI (0.759), FC—EE (0.549), PE—ATT (0.493), a medium effect for the
relationship EE—RtC (0.177), and a small effect for the relationships PR—ATT (0.116), RtC—BI (0.061),
TII—-RtC (0.051), and EE—ATT (0.046). The other five relations (SI-ATT, TIG—RtC, FC—BI, TII-BI,
TIG—BI) show no effects because f2 < 0.02. Using the blind folding and Q2 value, the predictive
relevance of the path model can be determined for each endogenous construct. The higher Q2 is, the
higher the predictive relevance of the variable (Urbach and Ahlemann 2010). Since all values exceed o,
the predictive relevance of the model is supported for all endogenous variables (Hair et al. 2019).
Intention to use BI (Q2 = 0.713) has the highest Q2 value, followed by attitude ATT (Q2 = 0.489),
resistance to change RtC (Q2 = 0.287), and effort expectancy EE (Q2 = 0.275).

Hypothesis Path coefficient t-value f2-value
Hi: PE -> ATT 0.550%%* 9.685 0.493
H2: EE -> ATT 0.155% 2.425 0.046
H3: SI-> ATT 0.086** 2.656 0.018
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Hg4: FC-> BI 0.055 1.477 0.009
Hs: FC -> EE 0.596*** 12.403 0.549
H6: PR -> ATT -0.225%** 5.275 0.116
H7: ATT -> BI 0.0683%** 11.658 0.759
HS8: TiG -> BI 0.016 0.364 0.001
Ho: Til ->BI 0.052 1.410 0.007
Hio: RtC -> BI -0.166%** 3.649 0.061
Hi1: Til -> RtC -0.233%** 3.963 0.051
Hi2: TiG -> RtC -0.133% 2.103 0.017
H13: EE -> RtC -0.370%** 6.639 0.177
R2(BI): 0.773 R2(EE): 0.355 Note: * p = <0.050; ** p = <0.010; *** p =
R2(ATT): 0.643 R2(RtC): 0.336 <0.001

Table 2. Hypothesis Testing

Discussion and Conclusion

Our analysis reveals a direct and positive effect between PE (H1), EE (H2), SI (H3), and ATT to use SEGS,
while PR (H6) shows a direct negative effect on ATT. Further, ATT (H7) shows a positive effect on BI,
whereas RtC (H10) shows a negative effect on BI. Til (H11), TiG (H12), and EE (H13) all reveal direct
negative effects on RtC. Last, FC (H5) show a direct positive effect on EE. In contrast, FC (H4), TiG (HS8),
and Til (H9) on BI are not statistically significant in our results. Compared to previous studies on
adopting e-government services (e.g., Dwivedi et al. 2017; Verkijika and Wet 2018), PE shows a stronger
relationship and higher significance on ATT in the context of SEGS in Germany. This could be associated
with the advanced functionalities citizens expect from applying sophisticated technologies such as AT and
IoT. Further, our outcome supports findings by, e.g., Avazov and Lee (2022) and Almaiah and Nasereddin
(2020), who showed that EE was a significant predictor of ATT towards adopting e-government services.
Although citizens are becoming more technology knowledgeable and studies found contrary outcomes
(e.g., Oliveira et al. 2016), the effort remains significant regarding sophisticated SEGS.

The relationship between SI on ATT validated the research of Dwivedi et al. (2015) and Rana et al. (2016),
while the relationship is slightly weaker. As Germany lacks behind in implementing e-services successfully
in comparison to other European countries, the user base could be too small to promote the benefits to
friends and family. The limited implemented SEGS even further strengthen this. Surprisingly, FC show no
significant influence on BI, while several studies reported a high significance (e.g., Mensah et al. 2020;
Rana et al. 2016). This indicates that citizens in Germany already consider themselves very confident in
using digital services, and therefore FC have no significant influence on BI. This finding agrees with
previous studies on adopting e-government services (e.g., Dwivedi et al. 2015; Verkijika and Wet 2018).
FC also strongly impact EE in terms of SEGS. Thus, increasing access by a broad user base through
investments in the internet promotes adoption. In other words, the more sophisticated the organizational
and technical infrastructure is, the lower the associated degree of EE (Mensah et al. 2020). Significant
findings in the past (Mensah et al. 2020; e.g., Verkijika and Wet 2018) indicate a negative influence of PR
on ATT. This holds for most technology adoption studies, while perceived risks can differ. Regarding e-
government services, citizens fear misuse of their proprietary personal data, e.g., ID or passport number,
needed to process such services. This risk is certainly apparent when citizens do not understand the
functionalities of advanced technologies to provide smart services.

In addition, our extended model tested for relationships that previously received no attention. This
research indicates that RtC significantly and negatively influences BI. The two additional factors, Til and
TiG, significantly negatively impact RtC. Thus, it can be inferred that citizens' lack of trust prevents them
from changing their behavior, i.e., adopting SEGS. Nevertheless, TiL and TiG show no significant direct
influences on BI. The disparity between the e-government services offered in Germany and its adoption
could find a cause in RtC through a lack of trust. Our study confirms the finding by Lallmahomed et al.
(2017), who contribute that RtC is a significant negative influence on EE. Thus, we also propose the ease
of use of SEGS to foster its adoption and with an even stronger relationship than usual e-government
services.
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Previous research calls to test technology acceptance models in various contexts tying factors that expand
the model and account for geographical differences (Dwivedi et al. 2015; Oliveira et al. 2016). Regarding
theoretical implications, our study validates an adapted UMEGA in Germany. Thereby, we followed
existing studies and included the constructs of Til and TiG (Mensah et al. 2020; Verkijika and Wet 2018)
and RtC (Lallmahomed et al. 2017). In the context of SEGS in Germany, we can testify that our adapted
model greatly exceeds the originally proposed model (Dwivedi et al. 2015) and other studies that applied
adapted UMEGA (Avazov and Lee 2022; Mensah et al. 2020; e.g., Verkijika and Wet 2018) regarding the
explanatory power of ATT (R2=0.643), while for BI it shows similar explanatory power (R2=0.773).
Further comparison discloses a least favorable explanatory power for EE (R2=0.355), while RtC
(R2=0.336) shows a similar result to the study of Lallmahomed et al. (2017). We proved that RtC in our
investigated context unfolds a highly significant impact on BI. At the same time, the explanatory power of
RtC still leaves room for improvement but is comparable to previous studies (i.e., Lallmahomed et al.
2017).

Our study also has practical implications. Although FC, TiG, and Til were not supported as a direct
facilitating factor for SEGS, other factors can be actively addressed for promoting SEGS in Germany.
Above all, PE and EE could be improved through increased user-friendliness and functionality in service
applications and streamlining citizen processes (e.g., no on-site attendance). In addition, SI can be
leveraged through awareness campaigns, e.g., on social media platforms and by sharing success stories
(Dwivedi et al., 2017). Data security and privacy measures should be transparently driven to improve PR.
Overall, in practice, e-governance, as in all other digital transformation scenarios, is not only about
technical implementation. Many factors, such as the (digital) mindset of the citizens, and willingness to
change, are central. Thus, Germany can benefit from initiating a holistic approach, including targeted
marketing and communication activities or even training and support for citizens to foster the successful
adoption of SEGS Dwivedi et al., 2017).

As with all research, our study has some limitations. Although we can consider RtC important to explain
BI on adopting SEGS, the influence of further variables on RtC should be tested in future work to increase
its explanatory power. Furthermore, our sample can be characterized as relatively young and digital-
savvy, and thus interpretations must recognize this age bias.

In this study, we answered the research question of which factors influence the citizens' adoption of
SEGS. Thereby, we provide a first attempt to explain what influences the use of SEGS compared to
previous studies. We think this to be a promising direction as services tend to become more sophisticated
in any context by applying advanced technologies (e.g., Al, IoT). Thus, we hope to contribute to the
knowledge base on e-government adoption and spur the research of other scholars to investigate this
topic. Precisely, differences in motivational factors of regional and national e-government service
providers and between various types of e-government services enhance knowledge. Furthermore, as our
study focuses on Germany, future research should shed light on the differences between e-government
laggards like Germany and forerunners like Estonia. The mindset of citizens and the differentiation
between mandatory and voluntary use are interesting factors that might influence the adoption of SEGS.
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