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ABSTRACT

State government has been moving from manual and paper-based processes to digital services. 
However, digital divide, declining trust in technology, and low IT/IS adoption rates by public sector 
employees are important challenges for successful delivery of e-government services to citizens. 
Previous studies in the area of IT/IS adoption and e-government have mainly focused on citizens. 
This paper examines IT/IS adoption by employees rather than citizens and the focus is on non-market 
environment and state government agencies. A research model has been proposed based on the theory 
of planned behavior (TPB) and technology acceptance model (TAM) which has been extended to 
include digital divide related constructs and trust in technology. To test the proposed model, a survey 
was conducted among early adopters of Office 365 at Illinois Department of Transportation (IDOT) 
in Springfield and Chicago. The paper contributes to research on IT/IS adoption in public sector. The 
findings also provide insightful design and practical implications for successful IT/IS deployment 
in public sector.
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1. INTRoDUCTIoN

Information technology/systems (IT/IS) adoption by public sector employees is an essential first step 
for successful implementation of e-government, and delivery of services to citizens. Al Gore, the US 
Vice President in 1993 urged government state agencies to use IT/IS to transform citizens’ interaction 
with government (Gore, 1997). IT/IS adoption allows state government agencies to provide quality 
public services and better respond to constituents’ needs, improve performance, and effectively use 
resources and taxpayer money (Robinson, 1998; Vanagunas, 1999; Bharadwaj, 2000; Afuah, 2002). 
Organizational resources can be tangible such as IT/IS or intangible such as human skills (Choi, 
2014). Previous studies suggest IT/IS adoption is a tangible asset that contributes to organizational 
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capabilities in terms of ‘socialization capabilities’ and ‘coordination capabilities’ (Roberts et al., 
2012; Liu et al., 2018).

However, the adoption of IT/IS by state government employees has been a challenge. Staff need 
to have the resources to learn how to use IT/IS and to understand its capabilities. Lack of access to 
technology can be referred to as ‘digital divide’, more specifically access divide (Belanger and Carter, 
2009; van Dijk and Hacker 2003) (Bélanger & Carter, 2009; Van Dijk & Hacker, 2003) (Bélanger 
& Carter, 2009; Van Dijk & Hacker, 2003) (Bélanger & Carter, 2009; Van Dijk & Hacker, 2003) 
(Bélanger & Carter, 2009; Van Dijk & Hacker, 2003) (Bélanger & Carter, 2009; Van Dijk & Hacker, 
2003) (Bélanger & Carter, 2009; Van Dijk & Hacker, 2003) (Bélanger & Carter, 2009; Van Dijk & 
Hacker, 2003) (Bélanger & Carter, 2009; Van Dijk & Hacker, 2003) (Bélanger & Carter, 2009; Van 
Dijk & Hacker, 2003). According to Pick and Sarkar (2016), the term ‘digital divide’ was born in 
mid-90’s and it was focused on technology access. The reason why the definition revolves around 
technology access was the technology cost. However, the dropping cost of technology as well as the 
impact of many social initiatives to improve technology access to the community has updated the 
digital divide definition. Now, the term incorporates technological literacy besides access, and digital 

divide has extended to ‘skills divide’ (Ferro et al., 2011; Pick and Nishida, 2015).
Skills divide relates to the disparity due to the lack of skills to use IS (Pick and Sarkar, 2016). 

One of the primary domains where digital divide has played an important role is government. The 
potential advantages of e-government services do not usually reach all citizens due to the disparity 
in technology access which may be caused by income, education and skills level disparity (Becker, 
2003). Another study was conducted by the Internet and American Life Project under PEW Research 
Center in 2013 to find how digital divide is related to internet non-usage. The study sample included 
2,252 adults who did not use Internet or email, and the data was collected through a survey as well as 
interviews. The findings showed a few primary factors that were associated with the internet non-usage 
including attitude, age, skills, usability, ease of use, price, availability, and access (Caumont, 2013). 
The significant portion of the identified factors belong to either ‘digital access divide’ or ‘digital 

skills divide’. Figure 1 shows the inequality of IT usage among rural, urban and suburban US adults 
based on a survey conducted by PEW Research Center in 2019 - (Perrin, 2019).

Basware (2015) argues digital transformation in government agencies through adoption of 
IT/IS, saves costs, accelerates the processing time and enhances the state financial performance. 
Graham (2015) suggests governments would save more than 85 percent of their processing costs with 
e-government. A study on 344 counties in US was carried out to investigate the relationship between 
the type and level of e-government services provided in each county and the county poverty level 
(Baired et al., 2012). The findings indicated 75 percent of the evaluated counties have some internet/
web presence regardless of the county poverty level.

However, not all government agencies could reap benefits from e-government due to the low 

IT/IS adoption (Baird et al., 2012). Only 15 percent of the implemented e-government systems 
have achieved the expected benefits (Heeks, 2008). The digital divide is considered as one of the 
challenges faced by state government agencies because it threatens the successful digital transformation 
(Arkinson and Castro, 2008). Digital divide (Nam, 2014) and low IT/IS adoption (Pontiggia and 
Virili, 2010) prohibits the government agencies from enhancing information access, improving the 
citizens-government communication, delivering better services to internal and external stakeholders, 
decreasing administrative and managerial cost and enhancing business processes efficiency and 
effectiveness (UNPAN, 2010).

Digital divide can be defined from three perspectives: 1) access divide (the disparity between 
the haves and the have nots), 2) multi-dimensional divide (the divide that is spanned across the 
parameters such as social, political, educational, and economic), and 3) multi-perspective divide 
(digital divide based on the intersections of users’ race, gender, class, and worldview that further 
conceptualize the digital divide) (Helbig, Gil-García, & Ferro, 2009; Van Dijk & Hacker, 2003)
Carter and Weerakkody, 2008).
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There is less research on adoption and use of information systems in non-market environment 
and public sector in general and in the context of state government agencies in US in particular (Liu 
et al, 2018). The knowledge applied by state government agencies has been mainly created outside 
the public sector. Liu et al (2018) argue that the information systems that may be perfectly adequate 
for use in a business with a limited set of strategic goals in private sector, may not work in a state 
government context where there are many independent agencies and a diverse set of stakeholders 
(Harvey et al., 2010). Besides, the ability to take risks is often limited in the public sector because 
of constitutional and legal constraints (Berman and West, 1998).

It is also important to note majority of the previous studies on e-government adoption have 
focused on citizens (e.g. Al-Shafi et al., 2009; Carter and Schaupp, 2008; McLeod et al., 2009; Chan 
et al., 2010; Schaupp et al., 2010; Jasimuddin et al., 2017) rather than employees of the public sector 
(Gupta et al., 2008; Dasgupta and Gupta, 2011). To fill this gap, the current study aims to identify the 
factors that impact attitude of ‘early adopters’ towards adoption of IT/IS and the focus is on public 

sector employees rather than citizens.
On the other hand, there are three categories of ‘digital skills’ requirements in IS literature 

(ECORYS 2016; Gekara et al., 2019). Basic computer literacy for everyday life (category 1), digital 
skills for the general workforce, enabling the effective use of IT/IS across all sectors (category 2), 
and digital skills for professional IT workforce (category 3). Gekara et al (2019) in their recent study 
argue there is plenty of research on category 1 (Bynner et al. 2010; Innovation and Business Skills 
Australia 2013) and category 2 (Deloitte Access Economics 2016). However, there is little research 
on category 3 digital skills requirements. There is a significant shortage in the digital skills required 
to effectively function in highly digitized work (Deloitte Access Economics 2016; Hajkowicz et al. 
2016; Winthrop and McGivney 2016).

Change in technology causes staff to constantly complain about the tools needed to complete 
their tasks. We investigate the factors causing such backlash on information systems that are currently 
being implemented in public sector. We aim to develop and empirically test a model that can be 
used to explain adoption of IT/IS by public sector employees. We focus on the adoption of Office 
365 in Illinois Department of Transportation since Office 365 was recently implemented in all the 

Figure 1. Rural, Urban and Suburban American Ownership of Digital Technologies (Perrin, 2019)
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agencies across the State of Illinois. The main research question of the current study is: What are the 

key factors affecting attitude of public sector employees towards IT/IS and their adoption intention?

Government agencies struggle with information sharing and communication among internal and 
external stakeholders. Citizens’ expectations are changing due to rapid technological advances, like the 
internet of things, artificial intelligence, and machine learning. Microsoft Office 365 has become the 
cloud-based productivity suit of choice, and SAP ERP a key system of record and business processes. 
The adoption of IT/IS promises great benefits to government agencies such as improved data quality, 
increased user productivity, and empowered teams1. Previous research in private sector and market 
environment has found ERP system implementation has a significant impact on organizational 
capabilities (Hwang and Min, 2015; Masini and Van Wassenhove, 2009, HassabElnaby, Hwang, 
and Vonderembse, 2012). Liu et al (2018) is one of few studies that has examined the validity of this 
relationship in public sector.

Moreover, previous research has mainly investigated demographic related indicators and adoption 
of IT/IS in voluntary context and there is little research on this topic in workplace and mandatory 
adoption context (Lameijer et al., 2017). To fill this gap, the focus of the current study is on workplace 
and mandatory adoption context. The findings provide insightful design and policy implications 
for IT/IS adoption by employees which is an essential first step for successful implementation of 
e-government, and delivery of government services to citizens.

Finally, most of the existing research on workforce, digital skills and digital transformation 
has taken an employer perspective (e.g. Lowry, Molloy and McGlennon 2008; Hajkowicz et al., 
2016; Gekara et al., 2019). Our study adopts an employee-focused approach which can enhance 
our understanding of the digital skills needs of the government agencies or the economy as recently 
suggested by Gekara et al (2019).

Section 2 presents a brief summary of literature followed by the proposed research model and 
hypotheses. Section 3 explains research method including data collection and analysis followed by 
discussion of findings and concluding remarks in Section 4.

2. LITERATURE REVIEw AND HyPoTHESES DEVELoPMENT

The government’s aim for digital transformation is mainly due to the ability to rapidly deploy new 
systems and business processes that allows them to act and react with great agility (Delloite, 2017; 
Janowski, 2015). A prime example of e-government is the information sharing among different 
agencies. The agencies that compose the government are now capable of crossing communication 
boundaries that once existed. The information on a citizen’s background can be used in one agency 
but also transmitted to another one if necessary. The agencies are now working together to achieve 
the common goal of serving the public in a much more efficient and effective manner (Dawes, 2008; 
Janowski, 2015).

To continue serving the citizens in the most efficient way, the government needs to keep-up 
with technology innovations. In theory, the public sector employees do not have an option but to 
accept the new measures imposed by upper management and the executive level at their respective 
organizations. The decision-making and business structure of the public sector is functional. However, 
there is resistance by employees when it comes to adoption of new technology to perform their tasks.

Deloitte conducted a survey to analyze data within state agencies on why government employees 
are reluctant to accept new information technology. They found “76 percent of survey respondents 

believe digital technologies are disrupting the public sector and a whopping 96 percent also believe 

that this digital disruption is occurring within their respective domain areas” (Delloite, 2017). The 
potential early adopters are displaying resistance towards digital transformation because it is impacting 
them personally in their work environment. The problem is that government employees are used to 
performing their job a certain way and introducing a new IT/IS or a new process requires them to 
learn a new IT/IS and struggle while doing so.
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Previous studies have found older workers face particular difficulties adopting IT/IS resulting 
in ‘lagged’ adoption patterns among aging populations (Lameijer et al., 2017). However, explaining 
mechanisms has received little attention (Tams et al., 2014). Lameijer et al (2017) argue while the 
role of age during voluntary IT/IS adoption has been extensively studied (Czaja et al., 2006; Lam 
and Lee, 2006; Niehaves and Plattfaut, 2014; van Dijk and Hacker 2003), we need to investigate 
the mechanisms explaining demographics related variations in IT/IS adoption patterns (Tams et al., 
2014), specifically in the work context where adoption often is mandatory. Rogers (2002) explains 
the impact of ‘demographic’ and ‘psychological’ characteristics on technology adoption followed 
by discussing the various stages of the adoption lifecycle which begins with the innovator, then the 
early adopter followed by early and late majority. The adoption lifecycle terminates the last stage 
with the laggards. The laggards adopt and accept the technology once their peers have adopted it.

Many technologies experience consumers’ resistance (Claudy et al., 2010; Peattie 2010). 
Technology resistance analysis provides depth of understanding into the relatively under-researched 
area of the drivers and levels of innovation resistance. Innovation adoption studies promote pro-
innovation bias and neglect the technology resistance construct (Bagozzi and Lee, 1999; Kleijenen 
et al., 2009; Sheth, 1981; Szmigin and Foxall, 1998). Innovation resistance is conceptually different 
from innovation adoption (Bagozzi and Lee 1999; Kleijnen et al., 2009; Sheth 1981) and different 
from not-trying an innovation, which as Rogers (2002) points out can be overcome by giving potential 
users an opportunity to try the innovation; and could be the result of user’s negative reaction or rational 
choice to new technology (Chen, Feng, Liu, & Tian, 2019; Szmigin & Foxall, 1998).

Economically, resistance implies delayed or no return on business and government investments. 
Socially, it implies wastage of resources. It is crucial, therefore, to understand the nature and drivers of 
technology resistance. Broadly, two forms of resistance can be identified: passive and active (Bagozzi 
and Lee, 1999; Kleijnen et al., 2009; Szmigin and Foxall, 1998). Passive resistance is generally 
related to lack of awareness and the active form of resistance refers to potential users who are aware 
of technology, and cognitively involved in evaluating the characteristics of the innovations but make 
a rational choice not to adopt. Active resistance can be manifested in three ways: postponement, 
rejection and opposition (Kleijnen et al., 2009; Szmigin and Foxall, 1998). Technical, business and 
management factors are the significant determinants decision making on IT adoption in public sector 
(Wu, Ding, Xu, Mo, & Jin, 2016). Further, the economic and educational imbalances along with 
some geographical aspects are also consider the drivers for digital divide (Cruz-Jesus, Oliveira, & 
Bacao, 2018). It has been observed that information quality mediates the effect of three organizational 
factors (management support, training, and user involvement) on IT/IS adoption (Rouibah, Dihani, 
& Al-Qirim, 2020).

2.1 Research Model
A widely used model in technology adoption research is Technology Acceptance Model (TAM) (Davis, 
1989). However, there are many other models in the same domain (Abduljalil & Zainuddin, 2015). 
These models include Adoption Diffusion Theory (ADT) (Rogers, 2010), Theory of Reasoned Action 
(TRA) (Fishben and Ajzen, 1975), Theory of Planned Behavior (TPB) (Ajzen, 1991), Motivational 
Model (MM) (Davis et al.1992), Unified Theory of Acceptance and Use of Technology (UTAUT) 
(Venkatesh et al., 2003), Van Dijk Theory (van Dijk, 2005), and Spatially Aware Technology Utilization 
Model (SATUM) (Pick and Sarkar, 2016). This section reviews these theories (Table 1).

TAM was used for studying adoption of an innovation and spreading its use among a group of 
people. It is one of the most widely used theories in information system research to understand and 
predict whether users would adopt IT/IS (Lin, 2003; Mortenson and Vidgen, 2016; Wahid, 2007). 
Theory of Planned Behavior which is an extension of the Theory of Reasoned Action (TRA) explains 
the mandatory situation for performing a behavior. This extension involves the addition of one 
construct which is Perceived Behavioral Control (PBC) referring to “the perceived ease or difficulty 

of performing the behavior” (Ajzen, 1991). Therefore, TPB suggests that an individual’s intention 
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to perform a certain behavior is based on three constructs: attitude, subjective norms, and perceived 
behavioral control.

TPB model has been applied in several previous studies to predict individual’s behaviors in 
multiple and diverse work settings (Hansen et al., 2004; Lu et al., 2009; Montano and Kasprzyk, 
2015; Ozkan and Kanat, 2011; Pavlou and Chai, 2002; Pavlou and Fygenson, 2006; Shih and Fang, 
2004). TPB has a good extendibility and explanatory power. The model structure is neither too simple 
nor too complex (explanatory power), and it has flexible extension mechanisms to incorporate more 
constructs according to researchers’ needs (extendibility power) (Benbasat and Barki, 2007).

TPB is selected in view of its benefits over other theories. Adoption-Diffusion Theory (ADT) 
examines and describes the dynamics of digital divide from diverse adoption and diffusion attributes 
(Straub, 2009). However, the model does not include the behavioral and social factors, and it 
concentrates on IT access only without IT use. Theory of Reasoned Action (TRA) predicts and 
describes individual’s behaviors based on their attitude and behavioral intention only. It doesn’t discuss 
the impact of the behavioral control which makes it unreliable to predict non-volitional behaviors 
(Ackermann and Palmer, 2014).

While Van Dijk’s theory helps to gain deep understanding of various perspectives related to IT/
IS adoption and digital divide and to trace their causes; it incorporates many factors and interrelated 
steps that make it too complex. Also, the model requires considerable efforts for data collection 
from multiple sources to prove the validity of the findings (Dijk, 2005). Similarly, Unified Theory of 
Acceptance and Use of Technology (UTAUT) was not selected for this study due to its complexity. 
Finally, Spatially Aware Technology Utilization Model (SATUM) is useful for examining digital divide 
on a large scale and population but it does not include individual level factors that affect IT access 
and use (Pick and Sarkar, 2016). The reviewed literature indicates that the models for studying IT/IS 
and e-government adoption by previous studies are normally based on one of the theories mentioned 
above. However, authors usually extend these theories and incorporate additional constructs in order 
to improve explanatory power of these models for different contexts.

Through observation and exploratory interviews with staff at Finance Department, the authors 
identified the following parameters as important factors for the adoption of Office 365 by employees: 
attitude, social pressure, management support, available resources, and IT support. Based on the 
above discussion and in order to achieve the objective of this paper and empirically verifying the 
hypotheses, we propose a model based on the theory of planned behavior and technology acceptance 
model, that is extended to include age, job responsibility, digital skills and trust in technology 
which can be applied for the context of public sector (Figure 2). As shown in Figure 2, Individuals’ 
behaviors are directly influenced by their behavioral intention (BI); and indirectly influenced by 
attitude, subjective norms (SNs), and perceived behavioral control (PBC). Also, the proposed model 
shows existence of high-level constructs which affect the next level ones: behavioral beliefs affect 
attitudes, normative beliefs affect SNs, and control beliefs affect the PBC. According to the TAM 
model, behavioral beliefs is about having positive or negative attitude towards the behavior; normative 
beliefs is about the social pressure towards the behavior, and control beliefs define if performing the 
behavior is easy or difficult (Ajzen, 1991).

2.2 Hypotheses Development
TPB Constructs: Attitude measures individual’s opinion towards performing a particular behavior 
which is IT/IS adoption in this study. Subjective norms (SN) are used to measure the impact of social 
pressure on doing or not doing the behavior. Perceived behavioral control (PBC) measures the extent 
to which performing a determined behavior is difficult or not. It is used to investigate the resources, 
knowledge, and ability needed to ease behavior. So, we put forward the following hypotheses:

Hypothesis 1 (H1): Positive attitude towards using IT/IS positively influence the intention to adopt 
IT/IS.
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Hypothesis 2 (H2): Subjective norms regarding the use of IT/IS have a positive impact on the 
intention to adopt IT/IS.

Hypothesis 3 (H3): Perceived behavioral control over using IT/IS positively influence the intention 
to adopt IT/IS.

Table 1. A Summary of Information Technology Adoption Theories

Theory Purpose Constructs Adopted By Other Studies

Theory of 
Reasoned 

Action 
(TRA)

To describe the relationship between 
attitude and behavior (Gillmore, et 
al., 2002)

Attitude and subjective norm 
(Ajzen and Madden, 1986)

Hansen et l., 2004; 
Montano and Kasprzyk, 2015

Technology 
Acceptance 

Model 
(TAM)

To understand and predict users’ 
acceptance towards new technology 
and information systems (Davis, 
1989)

Perceived usefulness (PU) and 
perceived ease of use (PEOU) 
(Davis, 1989)

Lin, 2003; 
Mortenson and Vidgen 2016; 
Wahid, 2007

Theory of 
Planned 
Behavior 

(TPB)

An extended version of the TRA 
model that includes the mandatory 
situation for performing a behavior 
(Perceived Behavioral Control) 
(Ajzen, 1991)

Attitude, subjective norm and 
perceived behavioral control 
(Ajzen, 1991)

Hansen et al. 2004; Lu et al. 
2009; Montano and Kasprzyk 
2015; Ozkan and Kanat 2011; 
Pavlou and Chai 2002; Pavlou 
and Fygenson 2006; Shih and 
Fang 2004

Adoption-
Diffusion 
Theory 
(ADT)

To explain how innovations are 
adopted and spread among a group of 
people (Pick & Sarkar, 2016)

Relative advantage, 
compatibility, complexity, 
trialability and observability 
(Straub, 2009)

Akiyoshi and Ono, 2008; 
Allaway et al., 2003; 
Lopez-Nicolas et al., 2008; 
Pick and Sarkar, 2016

Model of PC 
Utilization 
(MPCU)

To understand and predict 
individual’s personal computing 
utilization behavior (Thompson, 
Higgins, & Howell, 1991)

Job-fit, complexity, long-
term consequences, affect 
towards use, social factors 
and facilitating conditions 
(Thompson, Higgins, & 
Howell, 1991)

Frambach and Schillewaert, 
2002

Motivational 
Model (MM)

To explain behavior towards 
technology adoption and use (Davis 
et al., 1992)

Extrinsic motivation and 
intrinsic motivation (Davis et 
al., 1992)

Abduljalil and Zainuddin, 
2015

Unified 
Theory of 

Acceptance 
and Use of 
Technology 
(UTAUT)

To understand and measure users’ 
intention towards new technology 
(Venkatesh, Morris, Davis, & Davis, 
2003)

Performance expectancy, 
effort expectancy, social 
influence, facilitating 
conditions, gender, age, 
experience and voluntariness 
of use (Venkatesh, Morris, 
Davis, & Davis, 2003)

Kijsanayotin et al. 2009; 
Niehaves and Plattfaut 2014; 
Oshlyansky et al. 2007

Van Dijk’s 
Theory of 

Digital 
Technology 

Access

To explain in detail the factors 
that affect Information and 
Communication Technologies (ICT) 
access (Pick & Sarkar, 2016)

Users’ positional categories, 
personal categories, amount 
of resources, and resources 
access (Dijk, 2005)

Van Dijk and Hacker 2003; 
Van Dijk 2005; Van Dijk et 
al. 2008; 
van Dijk and van Deursen 
2012

Spatially 
Aware 

Technology 
Utilization 

Model 
(SATUM)

To analyze digital divide on a 
broader scale (Pick & Sarkar, 2016)

Dependent variables such as 
broadband adoption, internet 
access, hardware ownership…
etc., and independent 
variables such as education, 
economy, innovation, market 
structure…etc. (Pick & 
Sarkar, 2016)

Agarwal et al. 2009; 
Nishida et al. 2014; 
Shih and Venkatesh 2004
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TAM Constructs: As technology keeps developing, new services, applications, systems, and products 
are being released. However, just because they are ‘new’ to the market, it does not mean potential 
users will accept them. The number of the people who accepts IT/IS depends on many factors 
such as age and income. When people are open to IT/IS and to learn about it, they are prone to 
accept new versions or new products in the market. IT/IS can be used for leisure or for work. 
Technology acceptance model suggests that technology’s perceived usefulness and perceived 
ease of use are the key factors affecting intention to use IT/IS (Venkatesh et al., 2003).

IT/IS tend to be rated based on how useful they can be for personal or the office duties. If IT/
IS is rated as good or having a positive impact in workplace, more people will adopt it. Perceived 

usefulness (PUS) is defined as the degree to which a person believes that using a particular IT/IS 
would enhance their job performance (Davis, 1989). Hence, the following hypothesis is proposed:

Hypothesis 4 (H4): Perceived usefulness of IT/IS have a positive impact on the attitude toward 
adoption of IT/IS.

Another way of rating IT/IS is whether it is user-friendly. If IT/IS is easy to use, then it is 
considered good or advantageous. The employees would be more likely to utilize IT/IS if they find 
it easy to use which means no frustration is involved with the utilization of the IT/IS. Perceived Ease 

of Use (PEU) is the degree to which a person believes that using a particular IT/IS would be free of 
effort (Davis 1989). Hence, we propose the following hypotheses:

Hypothesis 5a (H5a): Perceived ease of use of IT/IS have a positive impact on the attitude toward 
adoption of IT/IS.

Hypothesis 5b (H5b): Perceived ease of use of IT/IS have a positive impact on the perceived behavioral 
control towards adoption of IT/IS.

Figure 2. The proposed research model
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Demographic Constructs: This category of construct includes three indicators (age, digital skills 
and job responsibilities) that we found important based on literature and our observations in 
Illinois Department of Transportation.

Age is one of the important factors when it comes to adoption of IT/IS. Age has an inverse 
correlation with the perceived ease of use. For instance, the elderly users find it harder to interpret 
and recognize details when presented on the computer screen (Shirley, 2004). Analog medium like 
paper handouts are preferred over the digital copies like e-copies through computer screen. Elderly 
find it difficult to adopt IT/IS, because they find it hard to understand the complex processes. Recent 
studies have found that older people feel, “more often than the others that the work pace, things to 

be remembered, rules to be taken into consideration, difficulty of tasks, and monitoring of their work 

had increased” (European Commission, p. 98).
Digital skills are considered as the most evident and easily measurable factors impacting adoption 

of IT/IS among the public sector employees. Carter and Weerakkody (2008) found digital skills and 
access were parameters that had significant impact on digital divide.

IT/IS has driven the shift from the analog operations done with paper to digital medium using 
computers and internet. IT/IS has become an important aspect of the day to day operations in any 
office. Focused around the job responsibility of an individual in an organization to facilitate the 
daily operations are some of the facets that influence the need for IT/IS. Based on our observation 
in Illinois Department of Transportation, job responsibility would have a significant role to play in 
the adoption of IT/IS.

Hence, the following hypotheses are proposed:

Hypothesis 6a (H6a): Demographic indicators have a significant impact on the attitude toward 
adoption of IT/IS.

Hypothesis 6b (H6b): Demographic indicators have a significant impact on the perceived behavioral 
control towards adoption of IT/IS.

Trust Belief Construct: Many users particularly older workers do not trust the new IT/IS and prefer 
to continue using the one they are comfortable with. Trust in IT/IS asset plays a significant role 
in the willingness of the potential user to adopt and use the new IT/IS. This paper will investigate 
trust in technology as a parameter affecting the adoption of IT/IS among the state government 
employees. So, we propose:

Hypothesis 7 (H7): Trust in technology has a positive effect on the perceived behavioral control 
towards adoption of IT/IS.

3. RESEARCH METHoDS

As mentioned earlier, our proposed model is based on the theory of planned behavior and technology 
acceptance model extended to include demographics and technology trust constructs (Figure 2) and the 
focus is on early adopters of Office 365. Office 365 is a cloud-based Microsoft service that includes 
a number of products such as Word, Excel, PowerPoint, OneDrive and Outlook. Office 365 is a set 
of web-based tools that one can use to create, edit, manage and share documents, and communicate 
with any other member of the staff from any computer that has internet access, irrespective of 
operating system. It is provided by Microsoft and is the most commonly used business productivity 
suite globally. Office 365 offers some advanced features that enable employees to be more productive. 
First, Office 365 comes with more flexibility in which users can work on their cloud files anywhere 
using any device connected to the internet without installing the Office software on that device. 
Second, Office 365 comes with advanced data analysis and visualization features which can be found 
in Excel’s 3D interactive map. Also, Office 365 contains a project management application, which 
is Office 365 Planner.2
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3.1 Data Collection
Our research is focused on public sector employees and the sample is from Finance Department 
at Illinois Department of Transportation (IDOT). IDOT is a state agency that is responsible for 
maintaining public roadways, while funding other modes of transportation including rail, air and 
public transit operations. The agency for the state is headquartered in Springfield, Illinois. However, 
throughout the state, IDOT has nine locations called districts.

For our study, the employees at IDOT headquarters in Springfield and Chicago were considered 
as a sample. IDOT has larger number of employees compared to other state agencies in Springfield. 
In a monthly memo in July 2017, they announced the decision for implementing Office 365 (IDOT, 
2017). “Twenty agencies, boards, and commissions have now completed deployment of Office 365 

for their employees -- bringing a fresh version of the Office suite and its collaboration and mobility 

features to their workplace and portable computers. Seven additional agencies are near completion 

and several large agencies are in the testing and deployment phase” (IDOT, 2017).
Early adopters in the IDOT went through the transformation of working with Office 2016, 

cloud-based office software from Microsoft, when the system migrated from offline based MS-Office 
2010 to Cloud based MS-Office 2016. Based on our observations, many issues were hindering the 
adoption of IT/IS such as attitude, digital skills, and trust in the new technology. We used survey 
method to collect the data. The survey was created based on the proposed research model in which 
each variable is measured with two or more indicators. Table 2 illustrates the operationalization of 
the constructs. The sample comprises of 194 staff that have experienced the migration of the older 
version of Microsoft Office suite to the latest suite Office 365. The surveyed sample includes diverse 
groups of respondents illustrated in the data analysis, and discussions and findings section.

3.2 Data Analysis
Partial Least Squares (PLS) based on Structural Equation Modeling (SEM) was adopted to perform 
the data analysis. PLS-SEM is a comprehensive and broad approach for hypothesis testing among 
observed and latent variables (Hoyle, 1995). It is also applied for estimated applications or model 
validity and reliability testing (Bélanger and Carter, 2008). We used PLS-SEM to empirically test 
the proposed model, to determine the relationship among variables and to test the hypotheses we 
created. We used Smart PLS Version 3.2.7 that applies a two-step analysis approach. The first step 
was to test measurement model and the second step was to test the structural model. Moreover, we 
used a bootstrapping method to identify the significance level of loadings for reflective measures, 
weights for formative measures, and to test the path coefficient for correlations which is similar to 
hypothesis testing.

3.2.1 Testing the Measurement Model
The proposed model comprises of both formative and reflective measures. For evaluation of reflective 
measures (Table 3), we applied the convergent validity and the discriminant validity analysis. First, 
we examined the indicator reliability through factor loadings which analyses the associations among 
the observed variables using a small set of numeric factors (Thompson, 2007). Table 3 shows the 
loadings for reflective measures were acceptable for all variables except BI1, PBC2, and SNS3 as 
their loadings were below the minimum value which is 0.7 (Wong, 2013). For indicator reliability 
(i.e., loading2), it is also required to be 0.7 or above (Wong, 2013; Hulland, 1999).

BI1, PBC2, PBC3, and SNS3 were below the required limit. Next, we assessed the internal 
consistency reliability using composite reliability (CR) which measures the consistency among 
indicators (Fornell and Larcker, 1981). Although the recommended benchmark for CR is 0.7 or more, 
0.6 is accepted as a minimum value for exploratory research (Bagozzi and Yi, 1988). Therefore, BI 
and PBC indicators did not satisfy the acceptance criteria as their CR values were 0.27 and 0.39 
respectively. Then, we estimated the average variance extracted (AVE) which shows the variance that 
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a construct can determine in relation to the variance resulted from measurement errors (Fornell and 
Larcker, 1981). Only BI measures fell below the threshold value which is 0.5.

Next, we tested the discriminant validity using the square root of the AVE which validates a 
construct when its value is greater than the measure’s correlations with the rest of the constructs. Table 
4 shows the inter constructs correlations. To test the formative measures, we checked the measures’ 

Table 2. Operationalization of constructs

Construct Measure Survey Question Code

TPB 

Constructs

(Madden, 
Ellen, & 

Ajzen, 1992)

Attitude ˗ I think the new features of Office 365 are useful and 
productive.

ATT1

˗ I think using Office 365 for daily tasks is a wise idea. ATT2

˗ In my opinion, it is desirable to use Office 365. ATT3

Subjective 

Norms

˗ People who are important to me think that I should use Office 
365.

SNS1

˗ People who influence me think that I should use Office 365. SNS2

˗ Management has been supportive in letting me adapt to Office 
365.

SNS3

Perceived 

Behavior 

Control

˗ I think Office 365 helps me complete my tasks more efficiently 
and effectively.

PBC1

˗ I have a hard time in using Office 365. PBC2

˗ I think I have the resources, knowledge, and ability to use 
Office 365.

PBC3

TAM 

Constructs

(Venkatesh and 
Davis, 1996)

Perceived 

Usefulness

˗ Using Office 365 enables me to accomplish my tasks more 
effectively.

PUS1

˗ Using Office 365 makes it easier for me to carry out my tasks. PUS2

˗ I think using Office 365 increases my productivity and 
improves my job performance.

PUS3

Perceived Ease 

of Use

˗ I think learning to use Office 365 is easy. PEU1

˗ I think using Office 365 does not require a lot of mental effort. PEU2

˗ I think it is easy to use Office 365 to accomplish my daily 
tasks.

PEU3

Behavioral

Intention

- Assuming I had access to Office 365, I intend to use Office 
365.

BI1

- Given that I had access to Office 365, I predict that I would 
use it.

BI2

Trust Belief 

Constructs

(Mcknight, 
Carter, 

Thatcher, & 
Clay, 2011; 
McKnight, 
Cummings, 
& Chervany, 

1998)

Trust in Office 

365

˗ I trust Office 365 for my daily work tasks. TRI1

˗ I can rely on Office 365 to complete my work. TRI2

˗ I recommend the use of Office 365 in my workplace. TRI3

Demographic 

Constructs

DMG ˗ Age group 
˗ Skill level 

˗ Job responsibilities

AGE 
SKL 
JBR
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weight (Table 5) and found there were some insignificant measures with t-Statistics value less than 
1.96 using significance level of 5%. Then we checked the variant inflation factor (VIF) to measure 
the multi-collinearity or correlation among constructs in regression analysis. PUS2 VIF value was 
greater than the acceptable threshold which is equal to 5 (Hair et al., 2011).

3.2.2 Testing the Structural Model
Table 6 and Figure 3 present the results of testing the structural model. It was found that there is 
a positive relation between perceived usefulness and attitude (β =0.46). Perceived ease of use is 
also positively related with attitude (β = 0.37). Therefore, hypotheses H4 and H5a were supported. 
Moreover, there is a positive relation between perceived ease of use and perceived behavioral control 

Table 3. Factor loadings of reflective measures and validity analysis

Loadings Indicator Reliability
Composite Reliability 

(CR)

Average Variance Extracted 

(AVE)

ATT1 0.894 0.80 0.958 0.884

ATT2 0.964 0.93

ATT3 0.96 0.92

BI1 -0.304 0.09 0.27 0.474

BI2 0.924 0.85

PBC1 0.867 0.75 0.39 0.624

PBC2 -0.757 0.57

PBC3 0.739 0.55

SNS1 0.922 0.85 0.822 0.625

SNS2 0.908 0.82

SNS3 0.449 0.20

TIT1 0.873 0.76 0.902 0.753

TIT2 0.868 0.75

TIT3 0.863 0.74

Table 4. Inter-constructs correlations

ATT BI DMG PBC PEU PUS SNS TIT

ATT 0.94

BI 0.15 0.688

DMG -0.191 0.072 NA

PBC 0.765 0.163 0.255 0.79

PEU 0.693 0.114 0.229 0.655 NA

PUS 0.719 0.151 0.126 0.708 0.685 NA

SNS 0.566 0.103 -0.12 0.358 0.365 0.522 0.791

TIT 0.711 0.106 0.247 0.778 0.589 0.603 0.417 0.868

Note: NA (Not Applicable) for formative scale measures
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(β =0.30), which also applies to the relationship between trust in technology and perceived behavioral 
control (β = 0.59). As shown in Figure 3, hypotheses H5b and H7 in the proposed model are supported. 
The results suggest there was a negative relation between attitude (β = -0.23) and behavioral intention. 
Subjective norms (β = 0.06) and perceived behavioral control (β = 0.31) demonstrate a positive 
relation with adoption intention. Hypothesis H3 was found to be supported; however, H1 and H2 were 
not. Also, it was found demographics (β = -0.04) was negatively related to attitude, and perceived 
behavioral control (β = -0.05), and neither H6a nor H6b was supported.

4. DISCUSSIoN, IMPLICATIoNS AND CoNCLUDING REMARKS

The focus of the current study was a state agency in Illinois which has recently implemented Office 
365. The new digital process has replaced the conventional paper-based procedure for the invoices and 
has cut down operational costs of the department. The project took almost 13 months to implement 
and the system is not fully adopted by the employees yet. When the idea was first introduced, the 
resistance of the employees towards Office 365 was a concern. Managers were also concerned about 
the support available for post implementation phase, even during the pilot phase. Meanwhile, further 
concerns and questions were raised such as: How much effort is required for adjusting the system? 

Table 5. Validity analysis for formative measures

Item Weight T-Value VIF

AGE -0.387 1.409 1.09

JBR 0.552 2.255 1.102

SKL 0.607 2.294 1.018

PEU1 0.431 4.389 2.445

PEU2 0.003 0.026 2.528

PEU3 0.652 7.073 2.25

PUS1 0.247 1.277 3.468

PUS2 0.633 3.009 5.191

PUS3 0.169 0.85 4.005

Table 6. Summary of testing the structural model

Hypothesis Description Path Coefficient (β) Standard Error T-Value Results

H1 ATT →BI -0.23 0.15 1.58 Not Supported

H2 SNS →BI 0.06 0.15 0.42 Not Supported

H3 PBC→BI 0.31 0.14 2.20 Supported

H4 PUS→ATT 0.46 0.08 6.09 Supported

H5a PEU→ATT 0.37 0.07 5.07 Supported

H5b PEU→ PBC 0.30 0.06 5.13 Supported

H6a DMG→ATT -0.04 0.05 0.94 Not Supported

H6b DMG→ PBC -0.05 0.04 0.99 Not Supported

H7 TIT→ PBC 0.59 0.06 10.50 Supported
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and Would it improve the efficiency if successfully implemented? Such question(s) were part of the 
journey of implementation of the new system.

We investigated the factors that impact the attitude and adoption behavior of IDOT employees 
towards IT/IS. The results suggest demographics and perceived behavioral control towards adopting 
IT/IS do not have significant impact on attitude. On the other hand, we found perceived ease of use, 
perceived usefulness and perceived behavioral control positively impact the attitude. Moreover, trust 
in technology has a positive effect on perceived behavioral control.

Since, only 8.5% of the employees are elderly people (>60 years), age does not seem to be a 
significant factor on attitude; however, perceived ease of use and perceived usefulness are important 
factors. This shows that employees are finding Office 365 efficient and effective at workplace. The 
second indicator of demographics construct is job responsibility. The group of employees who 
categorize themselves with a job description as staff had the highest response rate in our survey. 
The next groups with the second highest response rate were the middle and lower management. 
The group with the lowest response rate was the group with people who identify themselves as top 

managers. These people tend to be very busy with meetings, projects, and administering staff. It 
seems employees trust in IT/IS overrides the impact of job responsibilities on perceived behavioral 
control. Job description is probably one of the demographic indicators that explain why people trust 
IT/IS. The results also suggest digital skills is not a significant indicator either. The demographic 
profile of the sample is summarized in Table 7.

The findings suggest the more useful IT/IS is (PUS), the more positive attitude early adopters 
have towards using it. Finally, the findings suggest flexible and easy to use (PEU) IT/IS needs less 
effort (PBC) to adopt. We also found early adopters’ attitude (ATT) is dependent on perceived 
usefulness (PUS) and perceived ease of use (PEU) of IT/IS. Trust has a significant impact on perceived 
behavioral control and perceived behavioral control has a significant impact on adoption intention 
of IT/IS. However, the relationship between attitude and adoption intention was not significant. This 
can be explained as the decision to implement Office 365 was taken by top managers not the staff 
(mandatory versus voluntary adoption decision) (Chan et al., 2011).

Figure 3. Results of testing the structural model
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4.1 Research Implications
Even though some scholars consider technology acceptance models to have reached its practical limit 
of explaining individual technology acceptance and use decisions (Venkatesh et al., 2003), IT adoption 
research has thrived (Venkatesh et al., 2012) mainly due to the diffusion of new IT/IS (Venkatesh 
et al., 2016). Previous research has extended existing technology acceptance models (such as TAM, 
TPB, UTAUT) as the baseline model with either new exogenous, endogenous, moderation, or outcome 
mechanisms. However, it is also argued IS discipline is at a crossroads regarding the possible theoretical 
contributions from further research into technology acceptance and use (Venkatesh et al., 2016).

According to Whetten (2009), one can make significant contributions of cross-context theorizing 
through either refining current context effects or identifying new context-effect theories. Consequently, 
Venkatesh et al (2016) identified eight dimensions of the context of technology acceptance and 
use from existing literature and aligned them at different levels in their framework. They specified 
the attributes of users, technology, tasks, research rationale, and events at the individual level and 
environment attributes, organization attributes, and location attributes at higher levels. Venkatesh et 
al. (2016) suggest future research can focus on adding libraries of new context effects from either 
of these dimensions (Whetten, 2009). Our paper contribute to technology acceptance literature by 
showing how it works differently in new context and by focusing on several dimensions of the context 
of technology acceptance and use: user class (public sector employees), technology class/IT artifact 
(Cloud-based Office 365); time class (pre-implementation/initial adoption), and organizational class 
(Finance Department of IDOT).

Our paper contributes to research in several areas. First, our paper contributes to research on IT/
IS adoption and digital transformation in the context of state government agencies and non-market 

Table 7. Sample demographics

Indicators Frequency Percentage

Job Responsibility

Executive level 22 11.30%

Top management 7 3.60%

Middle management 33 17.00%

Lower management 33 17.00%

Staff 99 51.00%

Age

20- 30 Years 21 10.50%

31- 40 Years 61 30.50%

41- 50 Years 40 20%

51- 60 Years 55 27.50%

>60 Years 17 8.50%

Skills

Well versed with IT Skills 23 11.90%

Well versed with Management Skills 17 8.80%

Balanced Skillset 153 79.30%
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environment. The advancement in IT/IS for government agencies provides a chance for IS researchers 
and practitioners to expand and share their knowledge with management and society (Gronlund and 
Horan, 2005). Second, majority of the previous studies on e-government adoption have focused 
on adoption of e-government by citizens (Chan et al., 2011; Jasimuddin et al., 2017) rather than 
employees of state government agencies. To fill this gap, our paper investigates the important factors 
that influence attitude of state government employees towards IT/IS and their intention to adopt. The 
focus is on state government employees rather than citizens and the factors include digital divide 
related factors such as digital skills divide. Third, majority of the existing research on digital skills 
has focused on basic computer literacy and digital skills for professional IT workforce (Gekara et al., 
2019). Our paper contributes to research on digital skills requirements for general workforce which 
is less researched and understood.

Fourth, the Digital Service Act introduced in 2019 by Sen. Kamala Harris would invest $65 
million a year in federal, state and local digital teams to improve government systems that deliver 
services to consumers. The goal is to address US government’s well-known shortcomings in technology 
including declining trust in e-government.3 We investigate the impact of trust as well as other factors 
on state government employees’ adoption intention of IT/IS. Fifth, previous research has mainly 
investigated demographic related indicators and adoption of IT/IS in voluntary context and there is 
little research on this topic in workplace and mandatory adoption context (Lameijer et al., 2017). 
To fill this gap, the focus of the current study was on workplace and mandatory adoption context.

Finally, much of the existing research on workforce and digital skills has taken an employer 
perspective (e.g. Lowry, Molloy and McGlennon 2008; Hajkowicz et al., 2016; Gekara et al., 2019). 
Unlike previous research, our study adopts an employee-focused approach which can enhance our 
understanding of the digital skills needs of the government agencies and economy as recently suggested 
by Gekara et al (2019). “Information gathered from an employee-oriented study might also assist in 

addressing employer hesitation in introducing digital technologies in the workplace and/or employee 

resistance to technological change. Such research could also be used to identify those workers most 

at risk of being left behind in the digital transformation and where targeted training programs should 

to be developed” (Gekara et al., 2019).

4.2 Practical Implications
The findings also provide insightful design and practical implications for IT/IS deployment in public 
sector which is an essential first step for successful implementation of e-government and delivery of 
government services to citizens. The public sector employees in State of Illinois at Department of 
Transportation in Springfield and Chicago use the most popular office suite applications including 
MS Word (95%), MS Excel (92%) and MS Outlook (97%). Based on the feedback collected by 
questionnaire, we found most of the respondents (public service employees) found it difficult to get 
accustomed to the newer version of the office suite, when managers decided to upgrade from office 
2010 to office 2016.

One of the reasons for this was the design of the applications. For example, the locations of 
the menus had changed and most of the menus transitioned from being textual to graphical. The 
respondents highlighted Graphical User Interface (GUI) issues (38%). The GUI issues impacted 
the efficiency of the respondents, as they found it difficult to navigate between the menus. While 
majority of the respondents used internet search to find answers for their questions related to the 
newly implemented suite, most of them preferred to consult the colleagues first, while IT helpdesk 
was mentioned as the last resort.

Lameijer et al (2017) argue “when IT design conflicts too much with cognitive capabilities and 

other demographic indicators, older adults may develop workarounds. Thy possess experience or 

skills unrelated to IT that enable them to build workarounds that actually are productive. Workaround 

have been found to not only impact IT negatively, but to sometimes play a supportive, facilitating 

role” (Haag et al., 2015; Li et al., 2017).
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A large number of respondents highlighted the need for training (46%), and the lack of support 
from the IT staff at the Illinois Department of Transportation in the surveyed offices in Springfield 
and Chicago. Surprisingly, the respondents highlighted the need for making the trainings mandatory 
despite their busy work schedule. They also expressed concerns about the availability of the training 
manuals and post training. Since the respondents used search engines and videos to find answers for 
their questions, we recommend that it would be beneficial if the training manuals can be based on 
pictorial representations with comparisons made between the GUI placements of menus in old and 
new version(s) of the office suite.

The deployment of IT/IS in government agencies can be improved with the help of the findings of 
this paper. For example, when new technology is going to be released, top management need to make 
sure the time and the resources necessary to provide better training for early adopters are available 
since the feedback from the early adopters is important and necessary for adoption of technology 
by followers.

4.3 Concluding Remarks
This study investigated the factors impacting IT/IS adoption by employees in the context of state 
government agencies. The study focused on the Illinois Department of Transportation in Springfield 
and Chicago. A research model was proposed based on TPB and TAM which was extended by 
demographics and trust constructs. This study is not free from limitations. For example, we conducted 
this survey on staff at the Illinois Department of Transportation during implementation of Office 
365. The findings may not be generalizable to other government institutions or agencies that maintain 
different organizational culture and environment. Future research should focus on the employees’ 
satisfaction with adoption of IT/IS post implementation and investigate continuance intention.
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