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ABSTRACT

KERRIE ANN WILLIAMS. Evaluating the influence of legitimacy on consumer adoption of
autonomous vehicles in Jacksonville — an extended UTAUT2 model. (Under the direction of
DR. SUNGJUNE PARK)

The primary objective of this study is to evaluate the influence of multi-dimensional legitimacy on
consumer adoption of autonomous vehicles. This study used a survey to evaluate the results. These
findings reflected that legitimacy positively and negatively influences the relationships between
UTAUT2 determinants and intention to use. These effects are noted in this study showing the

influence of legitimacy on consumer intention to use AV. Legitimacy warrants further

investigation.
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CHAPTER 1: INTRODUCTION

1.1 Study Motivation

Recent news articles have discussed the future of automotive technology. There is a “fervid
race occurring among various vehicle manufacturers, as each work to scale their autonomous
driving solutions” (Stoner, 2023). Autonomous vehicles (AV) are defined as vehicles that travel
to a desired point, either by carrying out a previously defined route or by its own decision
mechanism, without human intervention (Parker, 2022). AV manufacturers can foresee the
demand for this technology and are hurrying to develop their technology to be available for the
public market. San Francisco recently deployed robo-taxis and are being met with hostility due to
the vehicles not operating as seamlessly as anticipated. In a recent interview, Andrew Hawkins,
the transportation editor for The Verge, stated “we have an extremely high tolerance for human-
caused chaos, crashes and deaths that occur on the road and an extremely low tolerance for any
sort of problems caused by robots” (Carino and Hughes, 2023). “Despite the need for more
research and development, AVs are much closer to being widely used than ever” (Malik, 2023).
This race is worldwide with governments already stating their projections for public use. “Saudi
Arabia aims for 15% of public vehicles to be autonomous by 2030 (Cabral, 2023). Governments
and manufacturers are combining resources to build this technology for widespread public and
private use. Autonomous vehicles need to gain approval from groups of individuals to acquire
public acceptance, to be seen as legitimate, but safety and privacy concerns will need to be
addressed. Widespread uncertainty remains as AVs have been introduced to the consumer market
(Haboucha et al., 2017).

The concept of legitimacy has puzzled academic scholars for decades. Research in the late

1970s started to explore what it meant to be legitimate (Weber, 1978) and how legitimacy was



gained or lost (Pfeffer and Salancik, 1978). Weber (1978) viewed legitimacy as a social construct
opening the door to organizational research while Meyer and Rowan (1977) viewed legitimacy as
a resource starting the path within institutional research. The mid 1990s had another wave of
legitimacy interest in academic research. Suchman (1995) developed strategies for “gaining,
maintaining, and repairing legitimacy” and defined 12 types of legitimacy, bringing attention to
legitimacy as a multi-dimensional construct. Scott (1995) rejected the idea that legitimacy was a
commodity and posited that legitimacy was a condition of social alignment within the institution
in which it functions. The body of knowledge surrounding legitimacy is continually growing due
to the nature of the construct. The most current literature has questioned if legitimacy could be
gained from being different (Taeuscher et al., 2021), the impacts of legitimacy judgements
(Jacquemint and Durand, 2020), and pushing past the legitimacy threshold (Soubliere and
Gehman, 2020). While legitimacy has been vastly studied, there has been little research on
legitimacy as a multi-dimensional construct and the effects of legitimacy on emerging
technologies. Using the lens of legitimacy from the institutional stream of research, the pressures
applied to technology acceptance determinants will affect the intention of individuals in various
ways. As such, it is important to study legitimacy as a multi-dimensional concept. This study posits
that institutional influences are not suitably integrated in traditional technology acceptance models.
Based on this research, the quantitative literature is used to develop an integrated model.
1.2 Research Objectives and Questions

To date, there have been no studies using legitimacy as a moderator on any of the
relationships within the unified theory of acceptance and use of technology (UTAUT) model. The
UTAUT model is a framework used to examine the intention to accept a technology. Outside of

technology adoption, there have been studies that have tested different types of legitimacy as a



moderator with successful results (Kim, 2019, Zhang et al., 2023). When legitimacy is not included
in the study of adoption, the research doesn’t account for the pressures of the environment in which
the technology will operate. The transition of conventional vehicles to autonomous vehicles is
“dependent on government policies as well as individual behaviors” (Haboucha et al. 2017).

By combining legitimacy with the UTAUT model, this study was able to examine the
acceptance of technology within the environment in which it operates. There are many barriers for
individuals to use autonomous vehicle technology including the regulatory landscape, the
perception of society, and what is generally known about the technology. Legitimacy is a complex
construct that has been conceptualized as a property, process, and perception. Multiple subtypes
of legitimacy have been evaluated and strategies have been developed for “gaining, maintaining,
and repairing legitimacy” (Suchman, 1995). By researching legitimacy as a moderator on
relationships between performance expectancy, effort expectancy, and social influence, this study
will add to the body of knowledge of emerging technology acceptance and legitimacy as a multi-
dimensional construct.

Based on the analysis of the literature, two research questions have arisen that will be
discussed in this study:

1. Does legitimacy influence the relationships between the determinants of use
behavior and the intention to use autonomous technology?

2. Will normative, cognitive, and regulative institutional pressures capture the essence
of multi-dimensional legitimacy of a technology in an environment in which the
technology operates?

To address these research questions, early and recent literature was reviewed. Followed by

the development of an integrated framework and statistical analysis of the study results.



1.3 Study Significance

The widespread acceptance of autonomous vehicles is on the horizon. Their competitive
environment is increasingly influenced by rapid technological advancements, governmental
interventions, and increased awareness of the technology. “Autonomous mobility is dependent on
artificial intelligence, which is only as good as the data that powers it” (Thompson, 2023).
According to the Washington Times, autonomous vehicle technology has gained momentum
around the world and automotive regulation needs to be updated. In July of 2022, the European
Union established the "Vehicle General Safety Regulation" legal framework which legalizes the
use of automated and fully driverless vehicles level 3 and above. Congresswoman Debbie Dingell,
of the U.S. House of Representatives, states that “autonomous vehicles are here and every day we
do not have a federal framework in place for the safe deployment of AVs, we’re risking falling
behind the rest of the world” (Lovelace, 2023). A federal legal framework is needed so that
vehicles can seamlessly move from state to state.

The National Institution for Standards and Technology has partnered with the U.S.
Department of Transportation, industry representatives, and research institutions to develop
standards of measurement to evaluate AV feasibility. Artificial intelligence (Al) is already
equipped on current vehicles. Many features, such as automatic headlights, braking, and accident
avoidance are already powered by Al (Griffor, 2023). The use of AV has the potential to reduce
accidents, especially those caused from distracted driving and poor judgements. The use of Al in
AV could also lead to better traffic conditions and additional comfort to passengers (Thompson,
2023). The current Al in vehicles is limited to its direct surroundings, i.e. automatic breaking but
Al in AV would have the capability to further navigate, i.e. avoid congested roads. The prior

vehicle technology that has become standard equipment on new vehicle models was once



innovative and illegitimate. As technology advances, it becomes collectively adopted and the
environment to use the technology is upfitted to better serve its users.

The theoretical significance of the study is the integration of legitimacy with adoption
theory. This study condenses previously studied constructs as part of multi-dimensional
legitimacy. The evaluation of legitimacy as one construct will allow for greater comparisons
among research studies that use a single dimension of legitimacy or aspects that are encompassed
within legitimacy.

1.4 Organization of the Chapters

Chapter 2 examines early and current literature to examine the interconnectedness of
institutional theory and adoption. Multi-dimensional legitimacy is driven by institutional forces
that influence individuals intentions to use or adopt a technology. The literature review is used to
determine key influences in the determination to use technology and explore the effects of
legitimacy on that determination. After the literature review, a model is proposed and hypotheses
are developed.

Chapter 3 uses PLS-SEM to identify the influence of legitimacy on the intention to adopt
autonomous vehicles. Partial least square-structural equation modeling (PLS-SEM) evaluates
complex models by analyzing and interpreting variance. SmartPLS software uses the measurement
criteria to evaluate the reliability and validity of each construct and the performance of the model.

The model is considered suitable if it meets the respective thresholds for reliability and validity.



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

The widespread acceptance of emerging technologies has been an area of research interest
for many years. Technologies such as autonomous vehicles have been dreamt of for generations
but is now on the cusp of feasibility. Autonomous vehicles are capable of driving to a preselected
destination without the use of a human driver. The innovation of this technology has rapidly
evolved to allow for the vehicle to make decisions based on various road conditions to ensure the
safety of the passenger as well as potential pedestrians. The widespread use of this technology
could reduce crashes, provide mobility, allow for urban sprawl, and much more (Adnan et al.,
2018). By studying this phenomenon, researchers could evaluate the influence of legitimacy on
technology use. Legitimacy is defined as “a condition reflecting cultural alignment, normative
support, or consonance with relevant rules or laws” (Scott, 1995). Since technology acceptance is
an individual decision, legitimacy has not yet been analyzed in this context. Collective acceptance
is required for the widespread implementation and use of autonomous vehicles (Yuen et al., 2020).
The uniqueness of autonomous vehicles requires a collective of individuals to adopt the technology
to maximize the potential benefits. Autonomous vehicles have the potential to provide benefits to
consumers and to society at large, including reduced pollution, traffic, and crashes (Gill, 2021;
Waldrop, 2015). In order for this technology to become successful, governments need to regulate
traffic laws and implement proper infrastructure to facilitate this technology.

Articles were initially analyzed from the ABI/Inform Collection database, a search was ran
using the string “Unified Theory of Acceptance and Use of Technology 2 or “UTAUT2” and
“Legitimacy,” which found 952 results. The search was narrowed to only provide peer reviewed

articles which lowered the results to 878. A selection was made to only include scholarly journals



which lowered the results to 874 articles. The search was narrowed to include the date range from
2013 to 2023 and 873 articles remained. The search was further narrowed to only return articles
published in English which decreased the number of results to 836. After reviewing the Financial
Times 50 and ERIM journal lists, results were selected to only use articles posted in Academy of
Strategic Management Journal, Business & Information Systems, Engineering European Journal
of Marketing, International Journal of Information Management, and Technological Forecasting
and Social Change. There was a total of 23 articles from the aforementioned journals. The
remaining articles were read to determine if they pertained to the current study. The total number
of articles that have been chosen for synthesis of unified theory of acceptance and use of
technology 2 or UTAUT2 and legitimacy was 0. This confirms the gap in the literature between
the UTAUT2 model and legitimacy.

A review of the adoption literature indicates that performance expectancy, effort
expectancy, and social influence are key factors in adopting a new technology (Goldback et al.,
2022; Morrison and Belle, 2020; Smyth et al., 2021). As the technology becomes popular, potential
adopters want to know if the technology will benefit them, if the technology will be easy to use,
and if respected individuals in their social circles believe they should use the technology
(Venkatesh et al., 2012).

Legitimacy is a complex concept and cannot be measured as a single dimensional construct
because it loses the multi-dimensional character of legitimacy (Baum and Powell, 1995). The most
commonly used legitimacy assessment criteria used by researchers to evaluate legitimacy have
been regulative, pragmatic, moral, and cognitive criteria (Diez-Martin et al., 2022; Deephouse et
al., 2017). The institutional mechanisms of isomorphic change are normative, coercive, and

mimetic (DiMaggio and Powell, 1983). The normative mechanism stems from professionalization,



the coercive mechanism stems from political influence, and the mimetic mechanism stems from
customary responses to ambiguity (DiMaggio and Powell, 1983). The three components of an
institution are normative, regulative, and cognitive which provide a “distinctive basis for
evaluating legitimacy” (Ruef and Scott, 1998; Scott, 1995) using the basis of the three distinctive
control mechanisms of isomorphic change. The normative component of institutions is "rules that
introduce a prescriptive, evaluative, and obligatory dimension into social life” (Ruef and Scott,
1998; Scott, 1995). The regulatory component of institutions is "explicit regulative processes: rule-
setting, monitoring, and sanctioning activities” (Ruef and Scott, 1998; Scott, 1995). The cognitive
component of institutions is “rules that specify what types of actors are allowed to exist, what
structural features they exhibit, what procedures they can follow, and what meanings are associated
with these actions” (Ruef and Scott, 1998).

An organization has regulatory legitimacy when the behaviors of the venture are consistent
with applicable rules and regulations implemented by their respective governments (Guo et al.,
2014; Zimmerman and Zeitz, 2002). The regulative legitimacy of technology encompasses the
seamless integration of new and old laws and regulations surrounding the production, liability, and
use of the technology. An organization has cognitive legitimacy when the actions of the venture
are judged as desirable because they match preconceived beliefs and generate social value
(Bridwell et al., 2012; Suchman, 1995). The technology also has cognitive legitimacy if it is
believed to be right for society and generate social value. An organization has normative
legitimacy when the behaviors of the venture are consistent with societal expectations and by
acting in ways that are deemed appropriate for the industry (Chung et al., 2016). The normative
legitimacy of technology entails the judgement of the technology’s capabilities as well as the

actions that users can perform with the technology.



This study seeks to contribute to the adoption literature by examining empirical data that
supports the relationship between legitimacy and adoption. There is little research on the impact
of legitimacy on adoption theory. This study uses a specific geographical sample due to the
transient population and the infrastructure improvements recently made in the area. To date, there
has not been a study that uses a specific sample on adoption research moderated with legitimacy.
Broader AV research has used specific samples due to the location’s smart technologies (Madfreda
et al., 2021), unique driving conditions (Cosh et al., 2017), and population’s age (Park and Han,
2023; Souders and Charness, 2016). This research will evaluate the correlation between legitimacy
and adoption in this setting. This study will provide a practical contribution to governing officials
who may implement infrastructure improvements and alleviate obstacles for the use of AV.

This chapter is organized as follows. First, a review of early and recent adoption literature
followed by a review of early and recent legitimacy literature. And lastly, the development of an
integrated framework.

2.2 Literature Review

The unified theory of acceptance and use of technology (UTAUT) model has been
researched with institutional theory to help explain users’ acceptance of technology. Institutional
theory lends insight into the environment in which the technology would be used by considering
the formal structures in which it would exist and by incorporating the institutionalized practices
that are performed within that environment. In the context of AV individual adoption, these
pressures can sway the intentions of a potential user of the technology. The institutional forces that
encourage structure and cohesive processes are normative, coercive, and mimetic. Mimetic
pressure is the chosen and mindful act of mirroring behaviors of those with greater success and

superior status (Bozan et al., 2016; DiMaggio and Powell, 1983). Coercive pressure is the
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compulsory act of copying behaviors of those who are more powerful (Bozan et al., 2016;
DiMaggio and Powell, 1983). Normative pressure is the unconscious act of copying behaviors of
those in a large enough group that the behavior becomes the correct way (Bozan et al., 2016;
Harcourt et al., 2005; Johnson et al., 2006).

Bozan et al., (2016) studied health IT adoption patterns of the elderly and found that
mimetic and coercive pressure had a positive effect on attitude towards adoption. Normative
pressure was not found to have a significant impact on attitude. Conversely, Fauzi et al., (2022)
studied micro, small, and medium sized enterprises’ digitization and found that mimetic, coercive,
and normative pressures had significant positive impact attitudes toward digitization acceptance
with the main driver being normative pressures.

The next section examines six legitimacy models, and seven adoption models to evaluate
the quality of each argument and the progression of prior research.

2.3 Early Legitimacy Research

For decades researchers have been studying legitimacy, applying it to different contexts,
developing new ways to measure it, and dissecting the elements that make something legitimate.
Legitimacy can be conceptualized as a property, process, or perception. It has been measured with
proxy variables (Deephouse and Suchman, 2008), indirectly through signals (Alexiou and
Wiggins, 2019; Deeds et al., 2004; Khoury et al., 2013; Pollock and Gulati, 2007; Tornikoski and
Newbert, 2007), or inferred through internal stakeholders and secondary users (Alexiou and
Wiggins, 2019; Hudson and Okhuysen, 2009; Human and Provan, 2000).

In 1978, Weber equated legitimacy as conformity to laws and social expectations. Parsons

(1960) extended Weber’s early research and claimed that legitimacy was the congruence with
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social norms, formal laws, and values. Dowling and Pfeffer (1975) viewed legitimacy as the
strategic behavior of the organization reacting to external perceptions.

Legitimacy was researched by institutional theorists in the late 1970s. Meyer and Rowan
(1977) claimed that legitimacy was a resource that provided protection to organizations. If the
organization conformed to the environment, then it would be legitimate by association. Zucker
(1977) provided experimental evidence that a legitimate authority can affect conformity in social
judgements.

When legitimacy is conceptualized as a property it is researched as an operational resource
(Suchman, 1995). This resource can be acquired by emergent organizations (Aldrich and Fiol,
1994; Zimmerman and Zeitz, 2002). To become legitimate the organization or object must be
viewed as a fit for the external environment. When legitimacy is conceptualized as a process it is
researched as a dynamic interactive social construct. This process occurs through multiple social
actors with goal-directed efforts (Suddaby et al., 2017). When legitimacy is conceptualized as a
perception it is researched as a social judgement. This judgement is from the perception of
individuals as a collective within an institution (Suddaby et al., 2017) based on a set of constitutive
beliefs (Suchman, 1988). These conceptualizations lead to contradictory empirical results because
they fundamentally require different measurements.

The organizational stream of literature has followed Suchman’s (1995) notion of
legitimacy encompassing three broad types: pragmatic, cognitive, and moral. Pragmatic legitimacy
is the ability of the organization to achieve outcomes. Moral legitimacy is the ability of the
organization to do what is right in the view of society which closely resembles Scott’s (1995)
normative legitimacy dimension. Cognitive legitimacy is the organizations’ ability to be accepted

by the general public.
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The institutional stream of literature has followed Meyer and Rowan (1977) and Zucker
(1977). In the mid 90s Scott (1995), recognized legitimacy as multi-dimensional and split the
construct into the dimensions of cognitive, regulative, and normative. These dimensions were
considered stand-alone typologies rather than parts of a single construct. It is useful to differentiate
the three components of institutions because they provide the basis for evaluating legitimacy
(Scott, 1995). It has been argued that when legitimacy has been researched using a focus of one
segment of the construct it misses the multi-dimensional character of legitimacy (Baum and
Powell, 1995). Cognitive legitimacy is the ability of the institution to assimilate with the public,
which closely resembles Aldrich and Foil’s (1994) definition of legitimacy. Regulative legitimacy
is the ability of the institution to follow the enforceable rules of the environment, which resembles
Weber’s (1978) legal legitimacy. Normative legitimacy is the institutions’ ability to conform with
the culture of the environment.

An autonomous vehicle is a type of vehicle that operates without human involvement by
sensing the surrounding environment and following a multitude of preprogrammed algorithms.
There is no current standardization for AV including how these vehicles communicate with their
surroundings, how the data is stored and shared, or how autonomous decisions are made in real-
time by the vehicle. Federal guidance should be made to ensure continuity across state lines and
among manufacturers (Fagnant and Kockelman, 2015). Regulative legitimacy will be addressed
by having federal guidance signaling legitimacy.

2.4 Recent Legitimacy Research
A framework was developed by Tost (2011), shown in Figure 2.1, was created to better

understand how legitimacy judgements are developed and changed over time.
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Validity Instrumental
cues evaluations
Relational
Instrum.ental evaluations Support for
evaluations (or
Generalized Generalized resistance
legitimacy legitimacy to) Change
Relational Moral
evaluations evaluations
Moral
evaluations
Judgement formation and reassessment stages Use stage

Figure 2.1: Legitimacy Judgement Process (Tost 2011)

This framework uses three dimensions of evaluations; instrumental, rational, and moral.
This framework was designed in a way that allows scholars to explore how individual legitimacy
judgements contribute to the generalized legitimacy judgements. The two stages of individual
judgements are separated by a re-evaluation process after use. The user reconciles their individual
judgements with the current social viewpoint.

The Bitektine and Haack (2015) model, shown in Figure 2.2, integrates the macro and
micro level legitimacy judgements and the role of social actors. Studies have used legitimacy as a
process within the institutional environment to demonstrate the social control that individuals have
on their environment (Bitektine and Haack 2015). In this study the authors discuss that conditions
of institutional change due to the collective legitimacy judgement being weakened by the presence
of competing judgements. This allows microlevel processes of perceptions, judgements, and

actions to reshape the social order.
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Figure 2.2: A Multilevel Model of Legitimacy Under Conditions of Institutional Stability
(Bitektine and Haack, 2015)

According to the model, on a micro level, individuals use observable properties,
behaviors, and judgments to create perceptions. Those perceptions are evaluated passively to
create an independent judgement. The action that the individual takes is modified by the
anticipated reaction others would have to their judgement. On a macro level, the action of
expressing a judgement reinforces or challenges a consensus.

The Wu et al., (2019) model, shown in Figure 2.3, combined different types of legitimacy
and business model innovation to link the need for legitimacy to establish the ability to conduct
business in a new market. Businesses need to adapt in order to survive so they need to

continually seek legitimacy from their institutions, customers, and strategic partners. By using a
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legitimacy-seeking drive, businesses can mitigate environmental limitations and reduce risk of

aversion in an emerging market (Wu et al., 2019).

Constraints Legitimacy Legitimacy Adaptive
Origins Needs Business Model
Innovation
Changing Regulative
Environment Institutions  |— Conformity
. to local
Unmatched Reg.u.l ative institutions
VahI.G. Customers |~ Legitimacy
proposition
Cognitive Customer-
Immature Y Legitimacy oriented
customer Heritage [ design
base Normative
Legitimacy Strategic
Unfamiliar || partner
market Partners selection
infrastructure

Figure 2.3: Seeking Legitimacy as the Antecedent to Adaptive Business Model Innovation (Wu
et al., 2019)

As shown in the model, the constraints of legitimacy origins are a changing environment,
unmatched value proposition, immature customer base, and unfamiliar market infrastructure. The
legitimacy originates from regulative institutions, customers, heritage, and partners. These origins
fulfil legitimacy needs in regulative, cognitive, and normative dimensions. Businesses use these
dimensions of legitimacy to adapt their business model innovations to better conform to local
institutions, design in customer-orientation, and selection of strategic partners.

The Diez-Martin et al., (2022) model, shown in Figure 2.4, was created to understand how
legitimacy assessment criteria is impacted by uncertainty and gender. The study examined the

effects of the legitimation criteria on different types of organizational legitimacy.
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Figure 2.4: Organizational legitimacy perception: Gender and uncertainty as bias for evaluation
criteria. Conceptual framework (Diez-Martin et al., 2022)

According to the model, regulative, cognitive, moral, and pragmatic criteria influence
organizational legitimacy. Diez-Martin et al., (2022) stated that “these criteria have been widely
acknowledged and approved in the literature.” These are the most commonly used legitimacy
assessment criteria used by researchers to evaluate legitimacy (Deephouse et al., 2017). In this
study, the measurements for cognitive, moral, and pragmatic criteria incorporated items from the
scale suggested by Alexiou and Wiggins (2019) while the regulatory criterion was measured by
the organizations compliance with laws following Chung et al. (2016). The study found that market
uncertainty and gender effect the evaluation process of legitimacy using the determinants of
pragmatic, moral, cognitive, and regulative criteria. This contributes to the literature that context

influences legitimacy. During greater uncertainty, the cognitive criterion was found to exert more
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influence on organizational legitimacy and during lower uncertainty, the pragmatic criterion was
found to exert more influence on organizational legitimacy.

The Lortie et al., (2022) framework, shown in Figure 2.5, was created to better understand
how social influence impacts consumer perceptions and intentions. The study examined the effect
of consumer perceptions of legitimacy on purchase intentions and willingness to recommend using

businesses that have a social impact model.

Purchase
Intentions
Consumers’
Social Impact Overall
Model ’ iti
; egltlmacy Willingness to
erceptions
Recommend

Figure 2.5: The influence of a social impact model on consumers’ overall legitimacy perceptions,
intentions to buy, and willingness to recommend (Lortie et al., 2022)

According to the framework, the social impact model influences consumers’ overall
legitimacy perceptions, and those perceptions influence purchase intentions and willingness to
recommend. Social impact is the positive outcome of prosocial behavior that benefits the intended
targets and the broader community (Lortie et al., 2022; Rawhouser et al., 2019, Stephan et al.,
2016). Researchers found a significant positive relationship between having a social impact model
and consumers’ perceptions of legitimacy. Legitimacy judgements were found to positively
influence both purchase intentions and willingness to recommend a venture.

2.5 Legitimacy as a Moderator

Studies have used legitimacy as a moderating variable to determine its effects on various

relationships in various contexts. Kim (2019) studied the moderating effects of legitimacy on the

relationship between a firm’s liability of newness and innovation performance. A firm’s liability
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of newness is its higher likelihood of failure due to the firm’s infancy (Abatecola et al., 2012; Kim,
2019) which lessens as the firm matures. They found that legitimacy had a positive effect on this
relationship and also revealed that legitimacy alleviated the negative effect of liability of newness
on innovative sales revenue and new product success rates. Tsinopoulos et al., (2018) studied the
effects of the motivation to achieve legitimacy on the relationship between co-operation and the
likelihood of introducing a new process. They found that as motivation to achieve legitimacy is
enhanced the relationship between co-operation and process innovation is strengthened. A
principle of institutional theory is that social, cultural, and regulatory bodies impact the legitimacy
and existence of an organization by requiring adherence to formal rules, laws, and social normative
behaviors of the environment in which the organization operates (Bruton et al., 2010; Kim, 2019).
The Zhang et al., (2023) model, shown in Figure 2.6, was created to better understand the
influence of normative, regulative, and cognitive influence on the relationships between novelty
and efficiency-based business model innovation and the performance of startups. They examined
the influence of different segments of external legitimacy on the performance of startups using

two types of business model innovation (BMI) performance drivers.

Regulative
legitimacy

Normative
legitimacy

l

Figure 2.6: Business Model Innovation and Performance of Startups: The Moderating Role of

External Legitimacy (Zhang et al., 2023)
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According to the model novelty-based and efficiency-based BMI directly influences the
performance of startups. These relationships are moderated by external dimensions of legitimacy.
Novelty-based activity refers to an organization that adopts new subject matter, framework, and/or
governance to obtain an advantage while efficiency-based activity refers to an organization that
improves existing processes with the goal of making them more efficient and cost effective (Zhang
et al., 2023). Both novelty-based and efficiency-based BMI positively affected the performance of
startups. Researchers found that regulative and normative legitimacy negatively influences while
cognitive legitimacy positively influences the relationship between novelty-based BMI. Normative
legitimacy positively influences the relationship between efficiency-based BMI and performance
while regulative and cognitive legitimacy influences were rejected.

Performance expectancy and effort expectancy derived from perceived usefulness and
perceived ease of use and as such they are perception based on system characteristics. Social
influence is a social process and guiding mechanism. Facilitating conditions are perceptions of
resources and structure and hedonic motivation is an individual difference based on the
individuals’ personality. Legitimacy is not supported in the literature to have the ability to change
an individual’s personality traits nor perceptions of resources and structure. Therefore, no
argument was made to moderate the relationships between facilitating conditions and intention or
hedonic motivation and intention.

2.5.1 Performance Expectancy

Previous research has examined the moderating effect of legitimacy on the relationship
between capabilities and outcomes. In this example, capabilities are a proxy variable for
performance expectancy. Abrudan et al., (2022) studied the motivation to achieve legitimacy as a

moderator on the relationship between green dynamic capabilities (GDC) and green innovation
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(GI). GDC are organizational capabilities that are driven by environmental performance and GI
are organizational activities that minimize environmental damage and aim to use natural resources
in a strategic manner. They found that the motivation to achieve legitimacy increases the
effectiveness of the relationship between GDC and GI. Reddy (2019) studied the moderating effect
of societal legitimacy on the relationship between perceived capabilities and the national start-up
rate. This study used entrepreneurial framework conditions of entrepreneurial culture, social
image, and capacity to proxy measure pragmatic, moral, and cognitive legitimacy. They found a
compensating effect between formal incentives increasing perceived capabilities and higher
entrepreneurial activity.
2.5.2 Effort Expectancy

Past research has explored the effect of legitimacy moderating the relationship between
effort and intention. Li et al., (2022) studied the moderating effect of national entrepreneurial
legitimacy on the relationship between job satisfaction and entrepreneurial intention. In this study,
job satisfaction refers to the individual’s feelings about their job. This research used the idea of
effort within their context for job satisfaction and the employee’s willingness to remain in their
current position. They found that high entrepreneurial legitimacy combined with high uncertainty
avoidance has a significant moderating effect on the relationship between job satisfaction and
entrepreneurial intention. Societal uncertainty avoidance refers to the degree of societal rules and
regulations placed on unexpected events with the aim of consistency (Li et al., 2022). Beatson and
Halloran (2013) found that hierarchy legitimacy moderates the relationship between effort and
attribution of intergroup failure where high legitimacy perceptions in high status groups attributed

the group failure to a lack of effort by group members. The study concluded that intergroup



21

attributions are restricted by judgements relating to the legitimacy of the status hierarchy and group
status.
2.5.3 Social Influence

Prior research has analyzed the moderating effect of legitimacy between the relationships
of social influences and outcomes. Chen et al., (2016) studied the moderating effect of firms’
political legitimacy on the relationship between social status and likelihood of employing an
outside director as opposed to promoting from within. An outside director, in this study, refers to
an employee hired from an overseas market. They found evidence of the effect of political
legitimacy on social status was positive and marginally significant. Political legitimacy in this
study refers to the degree to which the legal administration views the organization’s actions as
being in conformity with normative behavior within the environment and formal laws (Chen et al.,
2016). This study supports the idea that legitimacy influences social assessments of early adoption
decision-making under conditions of ambiguity and that individuals may become early adopters
for social benefits.

Hays and Goldstein (2015) found that legitimacy moderates the effect of power on
conformity. Power in this relationship refers to the social power given to a person in a position in
authority. Prior research has found that power increases behavioral individuality and decreases
reliance on situational signals (Hays and Goldstein, 2005; Galinsky, et al., 2008). Legitimacy,
status, and reputation have been researched as deriving from fundamentally different sources.
According to Deephouse and Suchman (2008), legitimacy reflects adherence to social standards,

while reputation reflects self-accomplishment, and status reflects group mobility.
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2.6 Early Adoption Research

The TAM model has evolved from when it was first proposed. The model has been
developed, modified, extended, and applied across numerous contexts. In a practical context,
technology adoption is an important topic because it allows for predictions to be framed and tested
to create better use of resources provided for technology consumption. In a theoretical context, the
robustness of the technology acceptance models has led to additional determinants being
discovered. The model originally sought to focus on design features of information systems
because they were thought to be the largest determinant of actual system use. TAM2 was an
extension of TAM that included additional constructs to better predict users’ behavioral intention
to use technology. Similarly, TAM3 was an extension of TAM2, again adding additional
constructs to gain a deeper understanding of users’ behavioral intention. These evolutions are
discussed in further detail later in this paper.

The technology acceptance models receive a lot of criticism for their lack of explanatory
value, predictive capabilities, and heuristic nature. Constructs can be removed from the model if
they are unnecessary and conversely, added if they are deemed essential. This ability is vital
because technologies are everchanging and provide different uses. The criticism around the lack
of predictive capabilities is due to these adaptations to the model and the measurements of studies
using these models. Measurements are derived from the definitions of the constructs being tested,
and these meanings change as they are applied to different contexts or technologies. If a study
clearly frames the construct, then the meaning of the construct will be clearly conveyed in the
measurement. If the definition is unclear, then the meaning could be lost in translation to the
measurement. This creates a gap in the literature by not allowing for comparability of the

constructs and leaving the robustness of the technology acceptance models open for criticism.
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Theories need to be generalizable so that they can be applied to different settings and
further the understanding of a relationship. The theory of reasoned action (Fishbein and Ajzen,
1975), shown in Figure 2.7, proposes that human behavioral intention is affected by subjective
norm and attitude. Subjective norm in this context refers to the perception of a behavior which is

influence by others.

Behavioral
Beliefs Attitude
Behavioral
Intentions > Actual Use
Normative Subjective
i | P
Beliefs Norms

Figure 2.7: Theory of Reasoned Action (Fishbein and Ajzen, 1975)

According to the model, behavioral beliefs have a direct effect on attitude and normative
beliefs have a direct effect on subjective norms. Attitude and subjective norms each have direct
effects on behavioral intentions. Actual use is fully mediated by behavioral intensions.

Davis (1986) developed the technology adoption model (TAM), shown in Figure 2.8,
believing that much of the determination of use stemmed from the perceived usefulness and the

perceived ease of use of a technology.
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. Behavioral Actual Use

Intentions
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Figure 2.8: Technology Adoption Model (Davis 1986)
According to the model, perceived ease of use directly impacts perceived usefulness and

intention to use. Perceived usefulness directly impacts intention to use and mediates the
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relationship between perceived ease of use and intention to use. Actual use is fully mediated by
intention to use. Davis (1986) defined perceived usefulness as the extent to which a person believes
that using a particular technology will enhance the users job performance and perceived ease of
use as the degree to which a person believes that using a technology will be free from effort. Davis
determined that ease of use influenced perceived usefulness and attitude toward using a
technology. Both usefulness and ease of use influenced attitude which affects actual system use.

The technology acceptance model (TAM) is specialized for the use of information systems
(Hsiao and Yang, 2011) to determine the behavior of its use. TAM is considered the “most
parsimonious and powerful theory in explaining the technology usage behavior” (Venkatesh,
2000; Wu et al., 2011). The TAM has been applied to many different contexts at the organizational
and individual level and has proven to be a robust model.

The technology adoption model 2 (Venkatesh and Davis, 2000), shown in Figure 2.9, was
created to close the gap on unexplained differences between acceptance and nonacceptance.

Additional determinants were added to the original adoption model to accomplish this goal.
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Figure 2.9: Technology Adoption Model 2 (Venkatesh and Davis, 2000)

According to the model, subjective norm, image, job relevance, output quality, and result
demonstrability have direct impacts on perceived usefulness. Image partially mediates the
relationship between subjective norm and perceived usefulness. Experience and voluntariness
moderate the relationship between subjective norm and intention to use. Experience also moderates
the relationship between subjective norm and perceived usefulness. This model extends the
original adoption model by using TAM as the base. TAM2 incorporates additional constructs that
cover social influence processes and cognitive instrumental processes (Venkatesh and Davis,
2000). Social influence processes include voluntariness, subjective norm, and image. Cognitive
instrumental processes include job relevance, output quality, result demonstrability and perceived
ease of use. Venkatesh and Davis (2000) conducted four longitudinal studies and concluded that
subjective norm influenced the user’s intention to use and image. Experience and voluntariness

moderate the relationship between subjective norm and the intention to use. Experience also
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moderated the relationship between subjective norm and perceived usefulness. Image, job
relevance, output quality, and result demonstrability were also added to the model and deemed
influential to the perceived usefulness of a technology.

The unified theory of acceptance and use of technology (Venkatesh et al., 2003) model,
shown in Figure 2.10, was created to better understand technology adoption by creating new

constructs to examine the relationships that lead to the use and acceptance of technology.
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Intentions
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Figure 2.10: Unified Theory of Acceptance and Use of Technology (Venkatesh et al., 2003)
According to the model performance expectancy, effort expectancy, and social influence
directly impacts behavioral intentions. Behavioral intentions and facilitating conditions directly
impact use behavior. According to Venkatesh et al., (2003), performance expectancy is defined as
the extent to which an individual believes that using the technology will help them to achieve
improvements in performance. Effort expectancy is defined as the extent of ease connected with
the use of the technology (Venkatesh et al., 2003). Social influence is defined as the extent to

which an individual perceives that respected persons believe they should use the new technology
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(Venkatesh et al., 2003). And facilitating conditions are defined as the extent to which an
individual believes that an administrative and physical infrastructure exists to support use of the
technology (Venkatesh et al., 2003). The relationship between performance expectancy and
behavioral intentions is mediated by gender and age. The relationship between effort expectancy
and behavioral intentions is mediated by gender, age, and experience. The relationship between
social influence and behavioral intentions is mediated by gender, age, experience, and
voluntariness of use. The relationship between facilitating conditions and use behavior is mediated
by age and experience. Behavioral intentions fully mediate the relationships between performance
expectancy, effort expectancy, and social influence directly and use behavior.

Prior research has examined individuals’ intention to use autonomous vehicles using the
unified theory of acceptance and use of technology (Goldback et al., 2022; Morrison and Belle,
2020; Smyth et al., 2021). UTAUT was developed by Venkatesh et al., (2003) to create a
parsimonious model to predict users’ intention and use of technology. The determinants predicting
users’ behavioral intention to use a technology are performance expectancy, effort expectancy,
social influence, and facilitating conditions.

Prior research has studied legitimacy as a moderator for the relationship between
performance and action. Klyver and Thornton (2010) studied cultural legitimacy as a moderator
on the relationship between self-efficacy and entrepreneurial action. Self-efficacy refers to the
individuals’ belief that they will be able to perform the task which is similar to performance
expectancy. The entrepreneurial action in this study was operationalized by the participants’
intention to start a business. Their study found that self-efficacy can be an antecedent for intention

in a supportive environment and the relationship is moderated by cultural legitimacy.
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Bandura’s (1977) novel idea that the effects of self-efficacy are dependent upon the specific
social structure's response to the deliberate action (Klyver and Thornton, 2010). The study showed
that a supportive environment lessens the benefits of self-efficacy because they lead to similar
benefits. Semerci (2020) found that perceived normative legitimacy moderated the relationship
between achievement and growth orientation. In this study, growth orientation refers to an
entrepreneur’s willingness to grow and focuses on their role in the growth of their business venture.
Achievement, in this context, is the entrepreneur’s personality trait of desiring to outperform and
attain excellence. Entrepreneurial literature has previously linked achievement motivation to
entrepreneurial performance as having several positive outcomes.

The technology adoption model 3 (Venkatesh and Bala, 2008), shown in Figure 2.11, was

created to better understand technology adoption.



Experience

Subjective
Norm

7N

Voluntariness

/.

\

Image

»

Job
Relevance

Output
Quality

Result

Demonstrability

Computer
Self-efficacy

Perceptions of
External Control

Computer
Anxiety

Computer
Playfulness

Perceived
Enjoyment

Object
Usability

Perceived

Usefulness

ﬂk

29

Behavioral
Intention

Use
Behavior

Perceived Ease
of Use

Figure 2.11: Technology Adoption Model 3 (Venkatesh and Bala, 2008)

According to the model, anchors of computer self-efficacy, perceptions of external control,

computer anxiety, and computer playfulness directly impact perceived ease of use. Adjustments

of perceived enjoyment and objective usability directly impact perceived ease of use. These

additional relationships are moderated by experience. The base of the TAM?2 model was adjusted

to reflect the relationships between perceived ease of use and behavioral intention and perceived

ease of use and perceived usefulness to be moderated by experience.
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Using TAM?2 as the base, TAM3 incorporates additional constructs that anchor and adjust
the framing of human decision making (Venkatesh and Bala, 2008). The anchors include computer
self-efficacy, perceptions of external control, computer anxiety, and computer playfulness. The
adjustments include perceived enjoyment and objective usability. In forming this model,
Venkatesh and Bala (2008) realized that experience moderated the relationships between image
and perceived usefulness, perceived ease of use and perceived usefulness, and perceived ease of
use and the intention to use. The added constructs of computer self-efficacy, perceptions of
external control, computer anxiety, computer playfulness, perceived enjoyment, and objective
useability were deemed influential to the perceived ease of use of a technology (Venkatesh and
Bala, 2008).

The unified theory of acceptance and use of technology 2 (Venkatesh et al., 2012) model,
shown in Figure 2.12, was extended from the UTAUT to better understand the acceptance and use

of technology.
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Figure 2.12: Unified Theory of Acceptance and Use of Technology 2 (Venkatesh et al., 2012)

According to the model, facilitating conditions, hedonic motivation, price value, and habit
have direct impacts on behavioral intention. The relationships between facilitating conditions,
hedonic motivation, habit, and behavioral intention are moderated by age, gender, and experience.
The relationship between price value and behavioral intention is moderated by age and gender.
Habit has a direct impact on use behavior. This relationship is moderated by age, gender, and
experience. The relationship between behavioral intention and use behavior is moderated by
experience.

The UTAUT 2 model includes hedonic motivation, price value, and habit to predict

behavioral intention. These constructs were examined through research and hedonic motivation
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was found to have a significant effect on behavioral intention to use while price value and habit
were not.

Price value was found to have an effect on intention when a comparison was present
between conventional vehicles and AVs. A study by Haboucha (2017) determined that the price
itself was less important than the price comparisons between the two types of vehicles. The study
also found that the consumer cost must still be priced effectively to encourage use.

Prior research shows that as organizational behavior is increasingly institutionalized, it may
be prone to a dissociation of the individuals’ intentions and actions (Klyver and Thornton, 2010;
Meyer and Rowan, 1977). This would result in institutional explanations overshadowing the
economic explanations (Klyver and Thornton, 2010).

Habit was found to decrease AV adoption in a study by Asgari et al., (2019) supporting the
idea that adoption is governed by habits of vehicle usage. The study concluded that the behaviors
indicated a “strength of a decision being made based on unconscious habits rather than a reasoned
underlying intention” (Asgari et al., 2019).

2.7 Recent Adoption Research

Recent adoption research has evaluated the potential benefits, barriers, and legal
implications of widespread autonomous vehicle use (Fagnant, 2015). Studies have used
Millennials as the focus group for the adoption of smart city concepts because they are known to
be more willing to adopt technology (Manfreda et al., 2021).

The factors influencing the adoption of shared autonomous vehicles (Yuen et al., 2020)
model, shown in Figure 2.13, was created to better understand the adoption of autonomous
vehicles. The framework combines constructs from the unified theory of acceptance, planned

behavior, and adoption models.
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Figure 2.13: Factors Influencing the Adoption of Shared Autonomous Vehicles (Yuen et al.,

2020)

According to the model, performance expectation, effort expectation, price value, and

hedonic motivation directly impact attitude. Attitude directly impacts behavioral intention to use

AV. Facilitating conditions is fully mediated by perceived behavioral control. Perceived

behavioral control directly impacts behavioral intention to use AVs.

2.7.1 Performance Expectancy

Performance expectancy plays a key role in the acceptance of autonomous vehicles

(Bernhard et al., 2020; Goldbach et al., 2022; Madigan et al., 2017; Morrison and Belle, 2020;

Smyth et al., 2021; Yuen et al., 2020). In the study by Kaye et al., (2020), they found that
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performance expectancy was the greatest predictor of intentions to use automated cars for
residents of Australia and a significant predictor of intentions for residents of France and
Sweden.
2.7.2 Effort Expectancy

Effort expectancy has been found to be a determinant of acceptance of autonomous
vehicles (Madigan et al., 2017; Morrison and Belle, 2020; Smyth et al., 2021; Yuen et al., 2020).
In the study by Goldbach et al., (2022), they found that effort expectancy was not significant if
there was an employee present in the driver’s seat providing customer service to the riders but
was significant if there was no employee present. In the study by Kaye et al., (2020), effort
expectancy was not found to be a significant predictor of intentions to use automated cars for
residents of Australia but was found to be a significant predictor of intentions for residents of
France and Sweden. In the study by Bernhard et al., (2020), effort expectancy was found to be a
significant predictor in the first study but not in the second study where additional predictors
were being tested.
2.7.3 Social Influence

Social Influence has been found to be a predictor of acceptance of autonomous vehicles
(Madigan et al., 2017; Morrison and Belle, 2020; Smyth et al., 2021; Yuen et al., 2020). In the
study by Goldbach et al., (2022), they found that social influence was significant if there was an
employee present in the driver’s seat providing customer service to the riders but was not
significant if there was no employee present. In the study by Kaye et al., (2020), social influence
was not found to be a significant predictor of intentions to use automated cars for residents of
Australia but was found to be a significant predictor of intentions for residents of France and

Sweden.
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2.7.4 Facilitating Conditions

Park et al., (2021), defined facilitating conditions, in the AV adoption context, as the “level
of knowledge and support that a user can attain when using autonomous vehicles.” Paul et al.,
(2015), refined the concept of facilitating conditions, including four parameters: educational
content, financial resources, human resources, and infrastructure. Previous research supports the
positive relationship between facilitating conditions on technology acceptance under different
environments: artificial intelligence (Chatterjee and Bhattacharjee, 2020) AV behavioral intention
(Kapser and Abdelrahman, 2020; Madigan et al., 2017; Park et al., 2021).
2.7.5 Hedonic Motivation

Hedonic motivation is defined as “the fun or pleasure derived from using a technology”
(Venkatesh et al., 2012) and it has been shown to contribute to the determination of technology
acceptance and use (Brown and Venkatesh, 2005). Hedonic motivation has been found to be
influential in the AV acceptance context (Kasper and Abdelrahman, 2020; Madigan et al., 2017).
In the study by Madigan et al., (2017), hedonic motivation was the strongest predictor of consumer
acceptance of automated transport systems.
2.8 Adoption with Legitimacy

Institutional theory has been used to study adoption and use of technology. Krell et al.,
(2016) studied the impact of legitimacy-based motives on information systems adoption using an
institutional theory perspective. The study found that coercive and normative pressures positively
influenced management approach while mimetic pressure positively influenced team competence.
The management approach involves applying standardized techniques with informal of formal
monitoring. The study argues that coercive pressure will influence the management approach

because the firm is more restricted by external constraints, so they are more likely to use formal
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project management. They also argue that normative pressure will influence the management
approach because the firm desires to be associated with norms as defined by associations that the
firm operates in, so they are likely to use formal project management. The team competence
approach is led by the individual members of the team and embraces their knowledge to complete
the project. Mimetic pressure was argued to influence team competence because the firms are
motivated by other firms successfully adopting a technology. Since both successful and
unsuccessful implementation of technology systems were known, firms would be more likely to
use a competent team strategy to attempt the adoption of a new system.

In recent literature, researchers have begun studying the relationships between the three
institutional forces and technology use. Normative and mimetic pressure has been found to have a
positive significant impact on the behavioral intention (Bozan et al., 2016; Fauzi and Sheng, 2022).
In a study by Fauzi and Sheng (2022), they found that normative, mimetic, and coercive pressures
significantly influenced attitude and behavioral intention with the most influential factor being
normative pressure. In a study by Bozan et al., (2016), they found that mimetic pressure had a
stronger influence than normative pressure, but both had positive significant impacts on behavioral
intention. This study also found that coercive pressure did not significantly impact behavioral
intention but did significantly impact use behavior.

2.8.1 Performance Expectancy

Institutional incentives such as tax reductions, capital allowances, and tax credits have been
found to have a positive effect on an organizations production, profitability, and survival
(Nwokoye et al., 2023). These incentives are intended to increase the intention to use by relieving

financial barriers to use. It is noted in this study this finding partially supports research by Hansen
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et al., (2009) and Huong and Cuong (2018) in relation to the impact of tax exemptions being a
formal application of potential access to public services.
2.8.2 Effort Expectancy

Regulatory architecture and governance design of the regulatory environment determines
the efficiency and legitimacy of any laws that it produces (Erdelyi and Goldsmith, 2018). If the
regulative environment is well perceived by the collective than the laws issued will be perceived
as efficient and legitimate. The efficiency of a law is how well the law is designed to achieve goals
of the society. Laws are intended to signal actions that are expressly permitted or prohibited. The
majority of individuals intend to follow the laws of the regulatory environment. If the law no longer
suites the needs of the society it becomes inefficient, and to maintain the legitimacy of the
regulatory environment, the law will be changed via majority vote. Institutional theory takes into
consideration the impacts of pressures generated by regulations on the entity’s environment on the
intention to adopt technologies (Rodriguez et al., 2022). In the study by Rodriguez et al., (2022),
they found a positive relationship between regulatory guidance and perceived ease of use of
technology.
2.8.3 Social Influence

An institution is a rule-like social environment with organized patterns of actions (Zucker,
1987). Product ratings are predominantly displayed to communicate consensus information about
the reviewer community’s product evaluations (Shrihari and Srinivasan, 2012). Influence from a
collective, along with situational characteristics, can induce normative conflict which subsequently
affects the consumer’s behaviors (Shrihari and Srinivasan, 2012). A normative conflict is a
situation where multiple plausible rules coexist concerning how one ought to behave in a given set

of circumstances (Nikiforakis et al., 2012). In a study by Shrihari and Srinivasan (2012), they
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found that the average of the collective consumers’ ratings moderated the effect of a reviewer’s
product experience on the reviewer’s product rating.
2.9 Development of a Quantitative Framework

The quantitative framework was developed by reviewing the extensive literature available
at the time of this study. In order to create a parsimonious model, constructs were collapsed or
eliminated depending on the findings of prior research. A framework was developed to measure
the quality of the previously researched variables. Existing research lacks consensus due to the
multitude of variables. The number of existing variables creates a barrier in comparing findings.
This study will provide evidence to support the argument that existing variables are encompassed
in the legitimacy construct.

In summary, the UTAUT model was the most suitable model for this research since it was
created to better understand consumer adoption intentions and has the highest explanatory power
of competing models. The dimensions of legitimacy that are the most used in research and have a
basis in institutional control are regulative, normative, and cognitive and as such have been chosen
for this study. The absence of relevant studies in AV adoption incorporating institutional pressures
presents a gap in the literature.

2.10 Implications of Findings

This section discusses some implications of conflicting findings reported in the literature
review. There are a multitude of variables that have been studied within the technology acceptance
models. The determination to use technology is measure the same way regardless of the unique
nature of the technology. Researchers are continually modifying or incorporating new constructs

in an attempt to attain a better explanatory power than the previous models.
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2.11 Development of an Integrated Model

Figure 2.14, shown below, was developed by using quantitative and qualitative research.
By combining the unified theory of acceptance and use of a technology with institutional theory a
robust model was created. The price value and habit constructs were eliminated from the original

UTAUT?2 model and three pillars of institutional forces were combined into one.

Legitimacy
Performance 4\
Expectancy — Hla H2
/ g3 H4
Effort
__ HIb
Expectancy v Intention to Use
Hlc

Social Influence | —

Facilitating Hld
Conditions
Hle
Hedonic
Motivation

Figure 2.14: Integrated Model of Individual Intention

Previous researchers have concluded that the UTAUT constructs are useful predictors of
the acceptance of autonomous vehicles but lack contextual characteristics of the transportation
context (Goldbach et al., 2022; Madigan et al., 2016; Nordhoff et al., 2016).

The expected findings of this research are that legitimacy will positively impact the

relationships between the UTAUT2 determinants and intention to use and legitimacy, as a multi-
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dimensional construct, will capture the essence of the environment in which the technology
operates.
2.12 Conclusion

An analysis of the literature has revealed important arguments in the progression of
technology adoption research. Through the usage and adoption research, this study will provide
insight into individual expectations, motivations, and influences. Through the legitimacy
research, this study will provide insight into fundamental influences that impact usage decisions.
By combining existing frameworks and using established measures, this research will

empirically test and analyze the conceptual framework developed in this chapter.
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CHAPTER 3: METHODOLOGY
3.1 Introduction

The goal of this chapter is to describe the methodology used to evaluate the research
questions proposed in this study. A key objective of this study is to identify if there is sufficient
evidence to support the argument that institutional influences are not suitably integrated in
traditional technology acceptance models and that multi-dimensional legitimacy contributes to this
gap in the predictability of previous models. The review of the literature indicates that the argument
warrants further investigation.

This chapter is organized as follows. First, the models and research questions are reviewed.
Second, the development of the hypotheses are explored. Third, a review of existing measures and
how the constructs are operationalized.

3.2 Research Model and Research Questions

The primary objective of this research is to understand the impact of legitimacy between
adoption antecedents and the adoption of AV. The literature review indicates that current research
lacks studies of institutional influences in the technology acceptance models. This study is centered
on issues of incomparable research that is due to the multitude of constructs and lack of
institutional influences in technology acceptance models. Each technology must merge with the
environment in which it operates. The use of legitimacy in this study is a measure of institutional
influences. The proposed model fills this gap by adding to the literature a study that incorporates
institutional influences in the UTAUT model.

3.3 Research Hypotheses
Autonomous vehicles (AV) need to gain approval from groups of individuals to acquire

public acceptance. The attainment of public acceptance is important for the success of all new
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technologies but particularly challenging for AV because they must contend with normative,
cognitive, and regulatory barriers. AVs require collective individual adoption because the vehicle
itself is not a complete product without the infrastructure to support its use. Public acceptance
therefore represents a critical precondition for the widespread adoption of AV’s.

In the automotive context, performance expectancy is the perceived degree of benefit that
the AV will provide the user for the effective and efficient completion of a vehicle journey (Abbasi
et al., 2021; Chaveesuk et al. 2023). Individuals desire to complete their journey effectively and
efficiently. Other studies have found that performance expectancy positively influences the
behavioral intention to use AV (Madigan et al., 2017; Nordhoff et al., 2020). As a result, it is
expected that:

Hla: Performance expectancy will positively influence behavioral intention to use.

In the automotive context, effort expectancy is the perceived degree of ease that the AV
will entail for the user to operate the technology (Chaveesuk et al. 2023). Individuals’ intention to
use technology, such as AV, is likely to increase as it involves less effort for the individual to use
(Foroughi et al., 2023; Wong et al., 2015). Other studies have found that effort expectancy
positively influences the behavioral intention to use AV (Foroughi et al., 2023). As a result, it is
expected that:

H1b: Effort expectancy will positively influence behavioral intention to use.

In the automotive context, social influence is the degree of status received by the user’s
social circle for using AV technology (Chaveesuk et al. 2023). Individuals gauge the opinions of
their social circle prior to adopting new technologies and are less likely to adopt if those opinions

are unfavorable (He et al., 2022; Foroughi et al., 2023). Other studies have found that social
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influence positively influences the behavioral intention to use AV (Madigan et al., 2017; Nordhoff
et al., 2020). As a result, it is expected that:
Hlc: Social influence will positively influence behavioral intention to use.

In the automotive context, facilitating conditions are the degree of perceived resources and
assistance accessible to the user for activities relating to the operation of the technology
(Chaveesuk et al. 2023; Foroughi et al., 2023). Individuals could be persuaded to use AV
technology if they had the necessary resources, support, and knowledge (Foroughi et al., 2023;
Upadhyay et al., 2022). Other studies have found that facilitating conditions positively influences
the behavioral intention to use AV (Madigan et al., 2017). As a result, it is expected that:

H1d: Facilitating conditions will positively influence behavioral intention to use.

In the automotive context, hedonic motivation is the degree of perceived enjoyment that
the user will have by using AV technology (Foroughi et al., 2023). The idea of being chauffeured
might induce feelings of enjoyment in an individual who has a long commute (Erskine et al., 2020;
Foroughi et al., 2023). Other studies have found that hedonic motivation positively influences the
behavioral intention to use AV (Foroughi et al., 2023; Madigan et al., 2017; Nordhoff et al., 2020).
As aresult, it is expected that:

Hle: Hedonic motivation will positively influence behavioral intention to use.

Legitimacy is a multi-dimensional construct that encompasses cognitive, normative, and
regulatory pillars. Regulative, normative, and cognitive elements each provide a basis for
legitimacy (Palthe, 2014: Scott, 1995). This paper defines multi-dimensional legitimacy as the
ability to assimilate with the society at large, conform to the culture of the people, and adhere to

the formal and informal rules of the environment. Specifically, cognitive legitimacy is the
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alignment of AV with culture, normative legitimacy is the actions of AV conforming with society
and regulatory legitimacy is the actions of AV conforming to existing laws.

Multi-dimensional constructs have been commonly used to incorporate distinct dimensions
as a single theoretical construct (Edwards, 2001). The multi-dimensional nature of legitimacy is
represented as a higher order construct to encompass the distinct lower order dimensions of
cognitive, normative and regulative legitimacy as a single theoretical concept.

Technology adoption theory has highlighted performance expectancy as an essential driver
of AV’s adoption and proposed that performance expectancy needs to be perceived as providing a
benefit to the user in order to acquire influence (Madigan et al., 2017; Nordhoff et al., 2020).
Within the consumer context of technology adoption, performance expectancy is defined as the
“degree to which using a technology will provide benefits to consumers in performing certain
activities” (Venkatesh et al., 2012). Performance expectancy is important because it establishes
the level of benefit that the technology will provide to the user (Yuen et al., 2020). Yet, institutional
theorists have shown that institutional pressures can sway the influence of individuals (Bozan et
al., 2016; Fauzi and Sheng, 2022).

AVs are capable of performing more autonomously than what current legislature allows
and what is normatively or cognitively expected. A user may disregard current regulations and
expectations and operate the vehicle to its fullest potential. A logical expectation of an individual
who assesses these functions as legitimate would desire to use them. Using the logic that laws are
voted into legislation by majority vote, when a number of individuals call attention to something
that is perceived as unjust the law is evaluated and revised. Societal norms are shifted overtime by
gradual change, when a number of individuals have repeated exposure, actions become

normalized. And, cultural belief systems shape the way groups of people think and behave, when
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a number of individuals alter their travel pattern of how they use a vehicle, societal values are
reshaped. Most individuals want to operate within the parameters of the regulatory, normative, and
cognitive environments. AVs will provide greater perceived benefits if all features of AV were
permitted. As a result, it is expected that:

H2: Higher legitimacy perceptions strengthen the positive relationship between performance
expectancy and behavioral intention to use.

Technology adoption theory has emphasized effort expectancy as a fundamental driver of
AV’s adoption and proposed that effort expectancy needs to be perceived as having an ease of use
in order to acquire influence (Foroughi et al., 2023). Within consumer context of technology
adoption, effort expectancy is defined as the “degree of ease associated with consumers’ use of
technology” (Venkatesh et al., 2012). Effort expectancy is important because it establishes the
level of usability that the technology will provide for the user (Yuen et al., 2020). Yet, research
has shown that institutional pressures can pivot the influence of individuals (Bozan et al., 2016;
Fauzi and Sheng, 2022).

AVs are designed to be a hands-free driving option that allows the user to simply ride to
their destination. AVs are designed to imitate the appearance of traditional vehicles but operate
differently. The impression that both types of vehicles are similar, but one vehicle requires less
work by the individual creates a sense of ease associated with this technology. An efficiency
strategy from AV enthusiasts is to consider the AV as a mobile office that allows you to begin
your workday as soon as you enter the vehicle. It would be inefficient if the user needed to be
cognizant of crossing local, state, or federal jurisdictions. This type of reliance requires the belief
that automotive manufacturers as well as governing officials have taken due care to meet

regulatory standards expected by the user. A logical extension of an individual who concludes that
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automated use is legitimate would desire to use them. Using the logic that automated functions are
generally associated with ease, less work, and precision most individuals want to use the easier
technology among available options. AVs will provide greater ease of use if they are perceived to
conform to society, existing laws, and align with culture. As a result, it is expected that:

H3: Higher legitimacy perceptions strengthen the positive relationship between effort expectancy
and behavioral intention to use.

Technology adoption theory has highlighted social influence as a central driver of AV’s
adoption and proposed that social influence needs to achieve sentiment from respected persons
within a social circle in order to garner influence (Madigan et al., 2017; Nordhoff et al., 2020).
Within consumer context of technology adoption, social influence is defined as the “extent to
which consumers perceive that important others believe they should use a particular technology”
(Venkatesh et al., 2012). Social influence is important because the more that individuals consider
that influential referents believe they should participate in a certain behavior, the more they
conform with implementing this behavior (Yuen et al., 2020). Yet, institutional theorists have
shown that environmental pressures can alter the influence of individuals (Bozan et al., 2016; Fauzi
and Sheng, 2022).

Prior research has shown that social benefits are afforded to early adopters of technology
and that legitimacy influences social assessments of adoption under conditions of ambiguity. Using
the logic that unspoken social agreements exist among members of society at large, an action that
doesn’t meet the social expectation will be regulated with social repercussions. Conversely, an
action that exceeds the social expectation of society at large will be rewarded. Groups of
individuals with the same background will develop similar normative and cognitive views.

Individuals tend to adhere to the social rules of the collective that they are a member of and desire
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to gain social benefits from that collective. A logical extension of this would be an individual who
determines that a greater collective approves of the technology would believe that the technology
is legitimate. The underlying argument is that social influence encompasses an individual’s inner
circle and individuals that they respect, even if they are not personally known to them, but
unknown individuals, as a collective, influence the individual using cognitive and normative
expectations and social regulations. Therefore, an individual who appraises AV technology as
legitimate would desire to use them. As a result, it is expected that:

H4: Higher legitimacy perceptions strengthen the positive relationship between social influence
and behavioral intention to use.

Table 3.1: Hypothesized Relationships

Hypothesized Relationships

Hla Intention to use is positively associated with performance expectancy

Hlb Intention to use is positively associated with effort expectancy

Hlc Intention to use is positively associated with social influence

Hld Intention to use is positively associated with facilitating conditions

Hle Intention to use is positively associated with hedonic motivations

H2  Legitimacy positively moderates the relationship between performance expectancy and the

intention to use

H3  Legitimacy positively moderates the relationship between effort expectancy and the intention
to use

H4  Legitimacy positively moderates the relationship between social influence and the intention
to use

3.4 Measurement of Variables

The unified theory of acceptance and use of technology (UTAUT) has been rigorously
tested to provide evidence of external factors that influence an individual’s intention to use a
technology. In the literature, UTAUT has been used to predict behavioral intention and use of

technology across industries with the highest explanation power of intention (nearly 80%) and use
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(over 50%) (Alamin et al., 2020). This prediction can be used to develop better technologies to
increase an individual’s standard of living or help organizations to become more efficient and
profitable. The UTAUT model was developed by Venkatesh et al., (2003) using the determinants:
performance expectancy, effort expectancy, social influence, and facilitating conditions.

Institutional theory focuses on legitimacy as a central concept for describing the effects
that institutional structures have on an entity conforming to those structures. The institutional
forces are normative pressure, regulatory pressure, and cognitive pressure. These pillars of
institutional theory explain how a phenomenon is legitimized (Guiliani et al., 2023).

The aim of using the UTAUT model with the institutional pressure of legitimacy is to
explain how the intention to use a technology on the individual level is intertwined with
institutional structure in which the technology would be operated. The relationships between social
influence, performance expectancy, effort expectancy, and the intention to use will be moderated
by the legitimacy of autonomous vehicles. Performance expectancy will represent the degree of
benefit that the technology provides for the individual. Effort expectancy will represent the degree
of effort that the individual will have to exert to use the technology. Social influence will represent
the degree of influence that an individual’s social circle has on their intention to use the technology.
These relationships will be moderated by the regulatory, normative, and cognitive pillars of
institutional theory. The regulatory pillar will moderate the degree of regulative fit, the normative
pillar will moderate the degree of societal fit, and the cognitive pillar will moderate the degree of
cultural fit that is perceived by the individual of the technology.

3.4.1 Independent Variables
Behavioral intention was measured using scales adapted from the UTAUT2 model. The

survey consists of questions adapted from Venkatesh et al., (2012), which includes four question
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items for effort expectancy, four question items for performance expectancy, four question items
for social influence, four question items for facilitating conditions, and three question items for
hedonic motivation.

In this study, performance expectancy refers to the degree of benefit that is expected by the
individual that the technology will provide. Survey questions for performance expectancy were
adapted from Venkatesh et al., (2012), which consists of four question items. Each item was
measured on a 7-point Likert scale; (1) strongly disagree, (2) disagree, (3) somewhat disagree, (4)
neutral, (5) somewhat agree, (6) agree, and (7) strongly agree. The results of these items were
aggregated and retained as a single measure.

In this study, effort expectancy refers to how much effort an individual will have to exert
to use the technology. Survey questions for effort expectancy were adapted from Venkatesh et al.,
(2012), which consists of four question items. Each item was measured on a 7-point Likert scale;
(1) strongly disagree, (2) disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6)
agree, and (7) strongly agree. The results of these items were aggregated and retained as a single
measure.

In this study, social influence refers to the degree of belief that the individual has that
members in an individual’s social circle want the individual to use the technology. Survey
questions for social influence were adapted from Venkatesh et al., (2012), which consists of four
question items. Each item was measured on a 7-point Likert scale; (1) strongly disagree, (2)
disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree, and (7) strongly agree.
The results of these items were aggregated and retained as a single measure.

In this study, facilitating conditions refers to the degree of support and knowledge that a

user can attain to use the technology. Survey questions for facilitating conditions were adapted
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from Venkatesh et al., (2012), which consists of four question items. Each item was measured on
a 7-point Likert scale; (1) strongly disagree, (2) disagree, (3) somewhat disagree, (4) neutral, (5)
somewhat agree, (6) agree, and (7) strongly agree. The results of these items were aggregated and
retained as a single measure.

In this study, hedonic motivation refers to the perceived enjoyment from using a
technology. Survey questions for hedonic motivation were adapted from Venkatesh et al., (2012),
which consists of three question items. Each item was measured on a 7-point Likert scale; (1)
strongly disagree, (2) disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree,
and (7) strongly agree. The results of these items were aggregated and retained as a single measure.
3.4.2 Moderator Variable

Legitimacy was measured using three scales that assess different dimensions of legitimacy.
The three pillars to legitimacy according to institutional theory are normative, cognitive, and
regulatory. These dimensions were aggregated into a single measure because it has been argued
that when legitimacy has been researched focusing on one segment, it misses the multi-
dimensional character of legitimacy (Baum and Powell, 1995). Alexiou and Wiggins (2019) noted
that at the time of their study there had only been “five attempts to measure individual legitimacy
perceptions” (Diez-Martin et al., 2013; Elsbach, 1994; Foreman and Whetten, 2002; Humphreys
and Latour, 2013; Pollack et al., 2012).

Elsbach (1994) developed a twelve-question scale to measure individual judgements of
normative legitimacy. This scale was adapted by Humphreys and Latour (2013) to apply the
construct to cultural representations. This study incorporated ten of the twelve question items. Two

question items were considered to be duplicate items and therefore not included. Of the ten
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question items, two additional question items were removed from the normative dimension and
placed with the cognitive and regulative dimensions of legitimacy.

In this study, normative pressure refers to actions that are in line with the existing society.
There is a higher degree of consensus among researchers on the measurement of normative
legitimacy on the individual level than other dimensions (Humphreys and Latour, 2013). Survey
questions for normative legitimacy were adapted from Elsbach (1994), which consists of eight
question items. Each item was measured on a 7-point Likert scale; (1) strongly disagree, (2)
disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree, and (7) strongly agree.
Cronbach’s alpha was computed to assess the reliability of the survey items. The average of the
eight survey items, represents a proxy measurement for the normative dimension of legitimacy.

Some researchers believe that cognitive legitimacy should be assessed at the population
level while others see it as a construct that transpires and should be assessed at the individual level
(Bitektine, 2011; Humphreys and Latour, 2013). Bitektine et al., (2020) developed a four-question
scale to measure cognitive legitimacy. One question item from Elsbach (1994) was added to the
cognitive dimension measurement scale because it related to the general public’s perception of
operating practices.

In this study, cognitive legitimacy refers to the knowledge that a culture shares. The three
measurement items reveal if the respondent believes that the technology is typical for its industry.
Each item was measured on a 7-point Likert scale; (1) strongly disagree, (2) disagree, (3)
somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree, and (7) strongly agree. Cronbach’s
alpha was computed to assess the reliability of the survey items. The average of the five survey

items, represents a proxy measurement for the cognitive dimension of legitimacy.
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Guo et al., (2013) developed a five-question scale to measure regulatory legitimacy. One
question item from Elsbach (1994) was added to the regulative dimension measurement scale
because it related to the perception governmental regulation of operating practices.

In this study, regulatory pressure refers to actions that are in line with the existing laws.
The six measurement items reveal the sentiment that the respondent believes that the government
agrees with the technology. Each item was measured on a 7-point Likert scale; (1) strongly
disagree, (2) disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree, and (7)
strongly agree. Cronbach’s alpha was computed to assess the reliability of the survey items. The
average of the six survey items, represents a proxy measurement for the regulatory dimension of
legitimacy.

The dimensions of institutional pressure have been studied as segments of legitimacy i.e.
normative legitimacy, cognitive legitimacy, and regulatory legitimacy. This study aims to use
institutional pressures as the influencing dimensions of legitimacy as a whole. The different
dimensions of legitimacy will moderate the relationships between the UTAUT factors and
intention to use by influencing singular aspects of the desire to use the technology. The personal
beliefs of the individual will affect the degree of influence that legitimacy will moderate the
intention to use by the level of need that the individual has for a technology to be legitimate. This
moderation will be reflected by the change in effect that legitimacy has on the focal relationships.
3.4.3 Dependent Variable

Behavioral intention to use is examined by three survey items derived from previous
technology use research (see Venkatesh et al., 2003). In this study, behavioral intention to use
refers to the users decision to use or not use a technology. The three measurement items capture

the essence of intention to use by focusing on the future availability of AV and frequency of the
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intention to use the technology. Each item was measured on a 7-point Likert scale; (1) strongly
disagree, (2) disagree, (3) somewhat disagree, (4) neutral, (5) somewhat agree, (6) agree, and (7)
strongly agree. The results of these items were aggregated and retained as a single measure.
Cronbach’s alpha was computed to assess the reliability of the survey items. The average of the
three survey items, represents a proxy measurement for the behavioral intention to use.
3.4.4 Control Variables

The control variables for this study include gender, age, and experience. Gender, age, and
experience have been found to significantly impact adoption and use models (Venkatesh et al.,
2003). Gender theory suggests that such men and women are inherently difference and such
differences stem from the socialization process and gender roles strengthened the from birth
(Venkatesh et al., 2003). Gender was collected as a dichotomous answer of male or female. Age
has been theorized to effect technology adoption and use due to life stage differences (Venkatesh
et al.,, 2003). Age was collected on a continuous scale from 18 to 99 then grouped into age
categories. Theorists have suggested that experience removes impediments to sustained usage by
allowing users to find avenues for support (Venkatesh et al., 2003). Experience was a dichotomous
answer of yes or no. Driver’s license status was collected due to meaningful differences exist by
gender and race in both licensure rates and driving (Shultz and Williams, 2013). License status
was collected as a dichotomous answer of yes or no.
3.5 Research Methods

An online survey was used to sample the population of Jacksonville, NC. This study uses
this specific geographical sample due to the transient population and the infrastructure
improvements recently made in the area. The G*Power analysis using an effect size of 0.15

(Cohen, 1988), with 8 predictors, and a power (1-Beta) of 0.80 (Hair et al., 2014) deems that a
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sample size of 109 is acceptable. Using the 10 times rule, the minimum sample size is 80, which
is the greater of 10 times the largest number of formative indicators used to measure a single
construct or 10 times the largest number of structural paths to a latent variable (Hair et al., 2017).
This study collected 178 responses with 175 usable responses. The survey questions are provided
in Appendix A.

3.5.1 Sample Population

Recent studies have used specific sampling within the context of AV. The following studies
used specific sampling due to a city feature: Berrada (et al., 2020) sampled residents of Palaiseau,
France due to the city’s growing scientific cluster of research schools and labs. Hinderer (et al.,
2018) sampled residents of Buechenbrann, Germany due to the city’s lack of infrastructure and its
distance to the city’s center. Cosh (et al., 2017) sampled Chiang Mai, Thialand due to their unique
driving conditions compared to AV pilot areas. Madfreda et al., (2021) sampled residents of
Slovenia, aged between 20 and 30, due to the smart city’s capability and the willingness of the
millennial generation to adopt technology.

The following studies used specific sampling due the age of the population for AV use:
Souders and Charness (2016) sampled residents of Florida due to their higher population of
residents aged 55 and older. Park and Han (2023) sampled residents of Korea due to their elderly
population. Korea is projected to have the largest elderly population by 2050.

The following studies used specific sampling due the experience the citizens had with AV:
Piao et al., (2016) sampled La Rochelle, France due to the city’s AV bus demonstration. Feys et

al., (2020) sampled Brussels Capital Region because they operated autonomous shuttles.
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CHAPTER 4: ANALYSIS OF RESULTS
4.1 Introduction

This chapter outlines the analysis used to develop and assess the theoretical model. This
chapter is organized as follows. First, the measurement model will be clarified. Second, the
hypothesis tests and results will be described. The following chapter discusses the implications of
this research as well as directions for future research.

4.2 Procedures

The online survey collected 178 responses. Out of the 178 responses collected, 175
responses were usable. This includes 13 cases within the responses that were missing data. Those
cases were examined and were replaced using the mean replacement method.

After the collection of the survey data, it was then imported to excel for review. The data
was visually inspected for any missing values. Three rows of data were removed due to multiple
missing cases within those rows.

The data was then imported to Statistical Package for the Social Sciences (SPSS) to analyze
descriptive statistics and review for outliers. First, the descriptive statistics were reviewed to detect
which survey items had missing values. New variables were created to use a mean replacement
technique for the missing values. The descriptive statistics were reviewed again to verify the
accuracy of the mean replacement.

The control and construct variables were recoded into testable data by transforming names
into values. For license status, no was recoded to 0 and yes was recoded to 1. For residency status,
no was recoded to 0 and yes was recoded to 1. For gender, male was recoded to 0 and female was
recoded to 1. For experience with AV, no was recoded to 0 and yes was recoded to 1. Age was

aggregated into 5 categories: (1) for 18-25, (2) for 25-35, (3) for 36-45, (4) for 46-55, and (5) for
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56-99. The construct variables were recoded into seven categories: (1) for strongly disagree, (2)
for disagree, (3) for somewhat disagree, (4) for neutral, (5) for somewhat agree, (6) for agree, and
(7) for strongly agree.

After transforming the data, a reliability analysis of each subscale was completed. By
reviewing the scale if item deleted, the output was evaluated to determine if any items that if
deleted would improve the Cronbach’s Alpha of the scale. All alpha values were above the 0.7
threshold and were retained.

After analyzing the data, a factor analysis was performed. Using the principal components
method based on Eigenvalues greater than 1, a direct oblimin rotation was produced to exclude
cases listwise, display coefficients sorted by size, and suppressed small coefficients less than
0.325. The loadings for normative legitimacy survey items ranged between -0.4 and -0.5 except
for items N4 and N7. These items were removed. To further clarify the measures, items SI4 and
PE3 were also removed. It was determined that these survey items were confusing and not able to
measure what they were intended to measure. A total of 6 components were produced after
clarifying the measures.

After analyzing the descriptive statistics, reliability of the subscales, and the exploratory
factor analysis, the original data was imported into SmartPLS. PLS-SEM was used because the
algorithm computes the relationships in the model separately which allows for a smaller sample
size. All missing values were recoded with a sentinel “-99” to highlight missing values in the data.
These items were analyzed and either removed or replaced with the mean of the survey item. The
measurement items were also analyzed, and 4 question items were removed to clarify the measures.

The model was built in SmartPLS to reflect the relationships that were theorized. Latent

variables were created for performance expectancy, effort expectancy, social influence, facilitating
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conditions, hedonic motivation, and behavioral intention. Moderating effect variables were created
for regulative legitimacy, normative legitimacy, cognitive legitimacy, age, experience, license
status, residency, and gender. The control variables were determined to not have a significant
effect, so they were subsequently removed.

An analysis using Smart PLS was performed to examine the indicator reliability to
determine if any items need to be removed. All items that have a 0.708 factor loading were
retained, items will a lower factor loading may be retained if further analysis indicates that the
factor is necessary. One factor loading was below this threshold. FC2 had a factor loading of 0.679.
The factor was retained due to decreasing construct reliability if removed.

In reviewing the internal consistency reliability in Smart PLS, all items had a Cronbach’s
alpha greater than 0.7 and were retained. All constructs met this threshold and were determined to
have a strong relationship between the survey items. The discriminant and convergent validity of
the model was assessed to determine the variance between indicators. All items with a 0.5 average
variance extracted (AVE) were retained. All constructs met this threshold.

This study used a two-stage higher component model analysis to reduce higher order
construct variance that is explained by lower order constructs. The first stage was to obtain the
latent variable scores for the lower order constructs. The second stage was to create a manifest
variable using the latent variable scores. The approach is able to identify significant path
relationships that might have been too small or insignificant to detect using other methods.

Using the latent variable approach, the latent variable scores were exported from the PLS-
SEM calculation to excel. Three items were created: regulatory legitimacy to legitimacy,
normative legitimacy to legitimacy, and cognitive legitimacy to legitimacy. This method is

superior to the repeated measure items method because it accounts for nonlinear relationships
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between latent variables. The second order construct was created as a reflective-formative higher
component model to test the two-layer structure of the constructs and to reduce model complexity
by summarizing the lower order components (Hair et al., 2017, p44). Multi-dimensional constructs
are formative because each measure captures a different aspect of the construct (Petter et al., 2007).

A PLS-SEM calculation was then performed with the three items that were created using
the latent variable scores. The convergent validity was subsequently analyzed. All items were
above the 0.5 average variance extracted (AVE) threshold. Multicollinearity was analyzed to
determine the collinearity between indicators. All variance inflation factors (VIF) were below the
5.0 threshold. The significance and relevance of the outer weights were analyzed. All items were
significant with outer weights between 0.222 and 0.488.

Path coefficients and goodness-of-fit were examined to determine the predictability of the
model. Bootstrapping was performed to evaluate the level and significance of the path coefficients.
Using the coefficient of determination, r-squared, the variability in the data was evaluated. The
change in r-squared was 0.011 and the adjusted r-squared was 0.815, revealing that the model
explained 81.5% of the variance in behavioral intention.

To evaluate the hypotheses, regression analysis was used within the SmartPLS software.
This system was selected due its allowance for a smaller sample size to measure model
relationships by reducing the influence of the sample size itself (Hair et al., 2019). Partial least
squares structural equation modeling (PLS-SEM) is geared towards theory construction versus
model prediction and allows for concurrent evaluation of the data. PLS-SEM allows for a two-
stage modeling approach. The first stage is an exploratory factor analysis (EFA) and the second is

a confirmatory factor analysis (CFA).
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4.3 Data Analysis

The descriptive statistics were analyzed to detect possible outliers. The number of
responses were 175 for each category. The minimum for age was 19, indicating that the youngest
person who completed the survey was 19. The maximum for age was 81.5 indicating that the oldest
person who completed the survey was 81.5 years old. The minimum for license status, residency
status, and AV use experience were 0 indicating that no was selected for the answer item. The
maximum for license status, residency status, and AV use experience were 1 indicating that yes
was selected for the answer item. The minimum for gender was 0 indicating that male was selected
for the answer item. The maximum for gender was 1 indicating that female was selected for the
answer item. The average age was 46.15 years old. A majority of respondents were licensed,
residents of Jacksonville, and had no AV use experience. About half of respondents were male and
half were female.

Table 4.1: Descriptive Statistics

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Age 175 19.00 81.50 46.155 14.032
License Status 175 0.00 1.00 0.990 0.076
Residency Status 175 0.00 1.00 0.840 0.381
Gender 175 0.00 1.00 0.490 0.501
AV Use Experience 175 0.00 1.00 0.070 0.263

After analyzing the descriptive statistics, reliability of the subscales, and the exploratory
factor analysis, the original data was imported into SmartPLS. Missing items were analyzed,
removing the 3 responses with multiple missing data and the remaining 13 missing cases were

treated with the mean replacement method to maintain the integrity of the data. Of the 13 missing
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cases, 4 were age responses, 2 for regulatory legitimacy (R2), 1 for cognitive legitimacy (C5), 1
for normative legitimacy (N5), 1 for performance expectancy (PE3), 1 for hedonic motivation
(HM3), and 1 for facilitating conditions (FC2), 1 for license status, and 1 for gender. The 4 question
items N4, N7, PE3, and SI4 were also removed to clarify the measures.

After clarifying the data, an exploratory factor analysis was performed. A total of 6
components were created as seen in the pattern matrix (Table 4.2). The first component included
behavioral intention, performance expectancy, and hedonic motivation items. The second included
regulative legitimacy items. The third included effort expectancy items. The fourth and fifth
included normative legitimacy items. The sixth included cognitive legitimacy items. Social

influence and facilitating conditions had items spread across multiple components.
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Pattern Matrix

PE4
PE2
PEI
BI2
BI3
PE3
HM1
BI1
HM3
HM2
SI13
FC3
SI2
R4
R1
RS
R3
R6
S14
EE3
EE1
EE4
FC2
EE2
FC1
N8
N6
SI1
N2
N1
N3
C5
N5
C2
C3
Cl
C4
FC4

Component
1
0.925
0.917
0.833
0.775
0.752
0.736
0.731
0.725
0.709
0.696
0.472
0.470
0.415

4.060

0.827
0.795
0.666
0.653
0.626
0.329

0.869
0.862
0.844
0.778
0.757
0.595

-0.412

-0.396

0.588
0.572
-0.452

-0.660
-0.660
-0.620
-0.549
-0.490

-0.346

0.357

0.390

0.389

0.874
0.664
0.634
0.583
0.529
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The data was then imported into SmartPLS for further examination. The model was created
to reflect the hypothesized relationships. Latent variables were created for performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, and
behavioral intention. Moderating effect variables were created for regulative legitimacy, normative
legitimacy, and cognitive legitimacy. Moderating effect variables were also created for the control
variables including age, experience, license status, residency, and gender. The control variables
were determined to not have a significant effect, so they were subsequently removed. In reviewing
the inner model descriptive statistics (Table 4.3), it was determined that the data was not skewed
and followed a normal distribution pattern.

Table 4.3: Inner Model

Mean Medi Observ Obser Stand Excess Skewn Number Cramér- Cramér-

an edmin  ved ard kurtosis ess of von von
max  deviat observat Mises  Mises p
ion ions test value
used statistic
Behavioral | -0.031 0.039 -1.652 1271 0.431 1.256  -0.139 175 0.228 0.002

Intention

There was not abnormal correlation among the independent variables but there is high
correlation among the legitimacy dimensions. All correlations were significant at the 0.01 level in
a 2-tailed test. There was high correlation (Table 4.4) between effort expectancy, facilitating
conditions, and hedonic motivation. There is moderate correlation between performance
expectancy, social influence, effort expectancy and legitimacy. There is a weak correlation

between performance expectancy, social influence, and legitimacy.



Table 4.4: Correlations

63

Effort  Facilit Hedonic Perfor Social Legitima Legitim Legitim
Expect  ating Motivat mance Influence cy X acy x acy x
ancy Condit ion Expect Performa  Social Effort
ions ancy nce Influen  Expecta
Expectan ce ncy
cy
Effort Expectancy 1.000
Facilitating Conditions 0.693 1.000
Hedonic Motivation 0.631 0.654 1.000
Performance 0.458 0.618 0.736 1.000
Expectancy
Social Influence 0.495 0.668 0.599 0.657 1.000
Legitimacy x -0.187  -0.155 -0.242  -0.180 -0.067 1.000
Performance
Expectancy
Legitimacy x Social -0.092  -0.043 -0.103  -0.063 0.125 0.822 1.000
Influence
Legitimacy x Effort -0.320 -0.175 -0.246  -0.156 -0.081 0.774 0.731 1.000
Expectancy

According to the results of the age categories (Table 4.5), the highest percent of

respondents were aged between 36-45 at 26.3% (n=46), followed by respondents between 56-99

at 25.1% (n=44), then 46-55 at 24% (n=42), then 26-35 at 16.6% (n=29), and the remainder aged

between 18-25 at 8% (n=14).

Table 4.5: Age Category Demographics

Age Categories

18-25
26-35
36-45
46-55
56-99
Total

Frequency Percent
14 8.0
29 16.6
46 263
42 24.0
44 25.1
175 100.0

Valid
Percent
8.0

16.6
26.3
24.0
25.1
100.0

Cumulative Percent

8.0

24.6
50.9
74.9

100.0

According to the results of the license statuses (Table 4.6), out of 175 respondents, only 1

respondent indicated that they did not have a driver’s license.
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Table 4.6: License Status Demographics

License Status

Frequency Percent Valid Cumulative Percent
Percent
No Driver's License 1 0.6 0.6 0.6
Driver's License 174 99.4 99.4 100.0
Total 175 100.0 100.0

According to the results of the residency statuses (Table 4.7), the majority of respondents
were residents of Jacksonville, NC. Residents accounted for 84% (n=147) and nonresidents
accounted for 16% (n=28).

Table 4.7: Residency Status Demographics

Residency Status

Frequency Percent Valid Cumulative Percent
Percent
Nonresident 28 16.0 16.0 16.0
Resident 147 84.0 84.0 100.0
Total 175 100.0 100.0

According to the results of gender status (Table 4.8), the statuses were nearly even with
51.4% (n=90) respondents indicating male and 48.6% (n=85) respondents indicating female.

Table 4.8: Gender Demographics

Gender
Frequency Percent Valid Cumulative Percent
Percent
Male 90 514 514 51.4
Female 85 48.6 48.6 100.0
Total 175 100.0 100.0

According to the results of the AV use experience status (Table 4.9), surprisingly, 7.4%
(n=13) of respondents indicated that they had experience with autonomous vehicles. The

remaining 92.6% (n=162) indicated that they had no experience with AV.
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Table 4.9: AV Use Experience Demographics

AV Use Experience
Frequency Percent Valid Cumulative Percent
Percent
No Experience 162 92.6 92.6 92.6
Experience 13 7.4 7.4 100.0
Total 175 100.0 100.0
4.4 Measurement Model

The data was imported into SmartPLS to perform a confirmatory factor analysis, examine
validity, reliability, path coefficients, and goodness-of-fit. The PLS-SEM regression was
performed reflecting all items above 0.6 (Figure 4.1). All outer loadings (Table 4.10) were
retained.

Table 4.10: Factor Loadings

Outer Outer
Loadings Loadings

Independent Variables Moderators

EE1 <- Effort Expectancy 0.936 C1 <- Cognitive Legitimacy 0.864
EE2 <- Effort Expectancy 0.913 C3 <- Cognitive Legitimacy 0.823
EE3 <- Effort Expectancy 0.948 C2 <- Cognitive Legitimacy 0.835
EE4 <- Effort Expectancy 0.938 C4 <- Cognitive Legitimacy 0.886
FC1 <- Facilitating Conditions 0.751 C5 <- Cognitive Legitimacy 0.843
FC2 <- Facilitating Conditions 0.679 N1 <- Normative Legitimacy 0.874
FC3 <- Facilitating Conditions 0.887 N2 <- Normative Legitimacy 0.860
FC4 <- Facilitating Conditions 0.741 N3 <- Normative Legitimacy 0.883
HM1 <- Hedonic Motivation 0.973 NS5 <- Normative Legitimacy 0.854
HM2 <- Hedonic Motivation 0.957 N6 <- Normative Legitimacy 0.719
HM3 <- Hedonic Motivation 0.966 N8 <- Normative Legitimacy 0.671
PE1 <- Performance Expectancy 0.949 R1 <- Regulative Legitimacy 0.819
PE2 <- Performance Expectancy 0.968 R2 <- Regulative Legitimacy 0.772
PE4 <- Performance Expectancy 0.940 R3 <- Regulative Legitimacy 0.826
SI1 <- Social Influence 0.958 R4 <- Regulative Legitimacy 0.808
SI2 <- Social Influence 0.957 RS <- Regulative Legitimacy 0.704

SI3 <- Social Influence 0.971 R6 <- Regulative Legitimacy 0.837
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Figure 4.1: PLS-SEM Graphical Model

Convergent validity allows researchers to gauge how similarly different measurements of
the same constructs are related. Validity is established when multiple measurements of the same
item share consistent results. By reviewing the average variance extracted (AVE) values (Table
4.11), it was determined that they are all above 0.5 which is the minimum value according to Hair
et al., (2020). This indicates that each measure is converging to measure the construct successfully

by explaining more than half of the variance between the question items for the construct.



Table 4.11: Reliability Analysis
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Cronbach's ~ Composite reliability Composite Average variance

alpha (rtho_a) reliability (tho c) extracted (AVE)
Cognitive Legitimacy 0.904 0.907 0.929 0.724
Effort Expectancy 0.951 0.951 0.965 0.872
Facilitating Conditions 0.777 0.872 0.851 0.590
Hedonic Motivation 0.963 0.964 0.976 0.932
Normative Legitimacy 0.896 0.906 0.921 0.664
Performance Expectancy 0.949 0.954 0.967 0.907
Regulative Legitimacy 0.884 0.886 0.912 0.635
Social Influence 0.960 0.960 0.974 0.926

Discriminant validity is used to measure that each construct is separate from other

constructs. Validity is established when the indicator measurements are higher for a particular

construct than any other construct (Table 4.12). This can be viewed visually as cross-loadings or

measured by the square root of AVE being higher than other correlations for that construct.

Table 4.12: Fornell-Larcker Criterion

Cogni Effort  Facilit Hedonic Norm Perform Regula Social
tive Expect ating Motivat ative  ance tive Influen
Legiti ancy Condit ion Legiti Expecta Legiti ce
macy ions macy  ncy macy

Cognitive Legitimacy 0.851

Effort Expectancy 0.534 0.934

Facilitating Conditions 0.654 0.693 0.768

Hedonic Motivation 0.595  0.631 0.654 0.965

Normative Legitimacy 0.808  0.616  0.623 0.626  0.815

Performance Expectancy | 0.581 0.458  0.618 0.736  0.631 0.952

Regulative Legitimacy 0.604 0465  0.543 0.464 0.668 0522 0.797

Social Influence 0.705  0.495  0.668 0.599 0.634 0.657  0.460  0.962

The results of the Heterotrait-Monotrait (HTMT) ratio (Figure 4.2) are successful in that

the measurements are all below 0.9. Each of the values in the HTMT ratio matrix (Table 4.13) are

below the diagonal line of the construct being measured against itself. This signifies that there is

greater internal versus external commonality.
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Table 4.13: Heterotrait-Monotrait Ratio

Cognitive Effort Facilit Hedonic Norma Perform Regula Social

Legitimacy Expecta ating Motivat tive ance tive Influence
ncy Condit ion Legiti  Expecta Legiti
ions macy _ ncy macy
Cognitive Legitimacy
Effort Expectancy 0.573
Facilitating Conditions 0.731 0.824
Hedonic Motivation 0.636 0.660  0.711
Normative Legitimacy 0.885 0.671 0.715 0.679
Performance Expectancy 0.618 0.481 0.660 0.771 0.683
Regulative Legitimacy 0.673 0.505  0.634 0.500  0.752 0.566
Social Influence 0.754 0.517  0.716 0.623 0.672 0.685  0.499

Heterotrait-monotrait ratio (HTMT)
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Figure 4.2: Heterotrait-Monotrait Ratio Bar Chart
The effect size is the strength of the associations of the variables. Cohen’s f is a
standardized measurement for the average effect in a population. Performance expectancy has a

large effect size while, hedonic motivation, and social influence have a medium effect size (Table
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4.14). Effort expectancy and the moderating relationships of legitimacy on performance
expectancy and behavioral intention and legitimacy on social influence and behavioral intention
have a small effect size. Facilitating conditions and the moderated relationship of legitimacy on
effort expectancy and behavioral intention has a less than small effect size (Cohen, 1988).

Table 4.14: Effect Size (f-square)

f-square
Effort Expectancy -> Behavioral Intention 0.057
Facilitating Conditions -> Behavioral Intention 0.007
Hedonic Motivation -> Behavioral Intention 0.137
Performance Expectancy -> Behavioral Intention 0.309
Social Influence -> Behavioral Intention 0.130
Legitimacy x Performance Expectancy -> Behavioral Intention 0.041
Legitimacy x Effort Expectancy -> Behavioral Intention 0.016
Legitimacy x Social Influence -> Behavioral Intention 0.056

Multicollinearity is present when substantial correlations between constructs exist and is
measured by the variance inflation factor (VIF). According to Hair et al., (2017) the VIF values
should be less than 5.0 before they are considered a cause for concern. The VIF values in this study
were under the desired threshold, therefore multicollinearity was not an issue (Table 4.15).

Table 4.15: Construct Collinearity Variance Inflation Factor

VIF
Effort Expectancy -> Behavioral Intention 2.633
Facilitating Conditions -> Behavioral Intention 2.935
Hedonic Motivation -> Behavioral Intention 3.005
Performance Expectancy -> Behavioral Intention 2.811
Social Influence -> Behavioral Intention 2.712
Legitimacy x Performance Expectancy -> Behavioral Intention 4.174
Legitimacy x Social Influence -> Behavioral Intention 3.827
Legitimacy x Effort Expectancy -> Behavioral Intention 3.119

The outer weights and significance values of the indicators are located in Table 4.16. Each

question item is weighted between 0.222 and 0.488. All indicators were significant. Weights of
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question items are the primary assessment criterion for determining the importance of each
indicator in formative measurement models according to Hair et al., (2017).

Table 4.16: Outer Weights and Significance

Outer weights P values
BI1 <- Behavioral Intention 0.348 0.000
BI2 <- Behavioral Intention 0.351 0.000
BI3 <- Behavioral Intention 0.346 0.000
EE1 <- Effort Expectancy 0.264 0.000
EE2 <- Effort Expectancy 0.278 0.000
EE3 <- Effort Expectancy 0.265 0.000
EE4 <- Effort Expectancy 0.264 0.000
FC1 <- Facilitating Conditions 0.250 0.000
FC2 <- Facilitating Conditions 0.222 0.000
FC3 <- Facilitating Conditions 0.488 0.000
FC4 <- Facilitating Conditions 0.309 0.000
HM1 <- Hedonic Motivation 0.345 0.000
HM2 <- Hedonic Motivation 0.339 0.000
HM3 <- Hedonic Motivation 0.352 0.000
PE1 <- Performance Expectancy 0.376 0.000
PE2 <- Performance Expectancy 0.352 0.000
PE4 <- Performance Expectancy 0.322 0.000
SI1 <- Social Influence 0.344 0.000
SI2 <- Social Influence 0.343 0.000
SI3 <- Social Influence 0.352 0.000

The r-squared value was 0.815 with an adjusted r-squared of 0.804 as shown in Table 4.17.
This model is able to explain approximately 82% of the variance in the dependent variable from
the indications of the independent variables.

Table 4.17: Coefficients of Determination

R-squared R-square adjusted

Behavioral Intention 0.815 0.804
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4.5 Hypotheses Testing

The quantitative framework is designed to answer the hypothesized questions by computing
the relationships among variables. The relationships relating to the unified theory of acceptance
and use of technology (hypotheses Hla, Hlb, Hlc, Hld, and Hle) were partially supported.
Results indicated that performance expectancy (H1a), effort expectancy (H1b), social influence
(H1c), and hedonic motivation (H1e) were statistically supported to have a positive relationship
with the behavioral intention to use. Facilitating conditions (H1d) was not statistically significant
and was therefore not supported to have a relationship with the behavioral intention to use.

The relationships relating to institutional theory (hypotheses H2, H3, and H4) were partially
supported. Since legitimacy is a multi-dimensional construct the normative, cognitive, and
regulative legitimacy items were combined. Legitimacy (H2) had a significant positive moderating
relationship between performance expectancy and the behavioral intention to use. Legitimacy (H4)
had a significant negative moderating relationship between social influence and the behavioral
intention to use.

Table 4.18: Path Coefficients and Significance for Direct Relationships

Original ~ Sample  Standard T statistics P
sample mean deviation  (JO/STDEV]) values
©O) M) (STDEV)
Effort Expectancy -> Behavioral Intention 0.166 0.164 0.057 2.905 0.004
Facilitating Conditions -> Behavioral Intention -0.062 -0.063 0.068 0.910 0.363
Hedonic Motivation -> Behavioral Intention 0.276 0.268 0.066 4.186 0.000
Performance Expectancy -> Behavioral Intention 0.401 0.408 0.074 5.443 0.000
Social Influence -> Behavioral Intention 0.256 0.251 0.062 4.106 0.000

Hla: There is a positive relationship between performance expectancy and behavioral intention

supported by the model.
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Hla examines if there is a positive relationship between performance expectancy and
behavioral intention. The results indicated that performance expectancy does have a strong positive
relationship with behavioral intention that is significant ( = 0.401, t = 5.443, p <0.001). Thus,
Hla was supported.

H1b: There is a positive relationship between effort expectancy and behavioral intention supported
by the model.

H1b examines if there is a positive relationship between effort expectancy and behavioral
intention. The results indicated that effort expectancy does have a strong positive relationship with
behavioral intention that is significant (f = 0.166, t = 2.905, p =0.004). Thus, H1b was supported.
Hlc: There is a positive relationship between social influence and behavioral intention supported
by the model.

Hlc examines if there is a positive relationship between social influence and behavioral
intention. The results indicated that social influence does have a strong positive relationship with
behavioral intention that is significant ( = 0.265, t = 4.106, p <0.001). Thus, Hlc was supported.
H1d: There is a positive relationship between facilitating conditions and behavioral intention
supported by the model.

H1d examines if there is a positive relationship between facilitating conditions and
behavioral intention. The results indicated that facilitating conditions does not have a strong
positive relationship with behavioral intention that is significant (f = -0.062, t = 0.910, p =0.363).
Thus, H1d was not supported.

Hle: There is a positive relationship between hedonic motivation and behavioral intention

supported by the model.
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Hle examines if there is a positive relationship between hedonic motivation and behavioral
intention. The results indicated that hedonic motivation does have a strong positive relationship
with behavioral intention that is significant (B = 0.276, t = 4.186, p <0.001). Thus, Hle was
supported.

Table 4.19: Path Coefficients and Significance for Moderated Relationships

Original Sample  Standard T statistics P
sample mean deviation (JO/STDEV|) wvalues
O) ™M) (STDEV)
Legitimacy x Performance Expectancy -> 0.168 0.169 0.071 2356  0.019
Behavioral Intention
Legitimacy x Effort Expectancy -> 0.076 0.078 0.043 1.776 ~ 0.076
Behavioral Intention
Legitimacy x Social Influence -> -0.177 -0.180 0.064 2.770  0.006
Behavioral Intention

H2: Legitimacy positively moderates the relationship between performance expectancy and
behavioral intention. Legitimacy strengthens the relationship.

H2 examines if legitimacy has a significant effect on the relationship between performance
expectancy and behavioral intention. The results indicated that legitimacy does have a positive
effect on the association between performance expectancy and behavioral intention and is
significant (f = 0.168, t =2.356, p =0.019). Thus, H2 was supported.

H3: Legitimacy positively moderates the relationship between effort expectancy and behavioral
intention. Legitimacy strengthens the relationship.

H3 examines if legitimacy has a significant effect on the relationship between effort
expectancy and behavioral intention. The results indicated that legitimacy does not have a positive
effect on the association between effort expectancy and behavioral intention and is not significant

(B=10.076,t=1.776, p =0.076). Thus, H3 was not supported.
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H4: Legitimacy positively moderates the relationship between social influence and behavioral
intention. Legitimacy strengthens the relationship.

H4 examines if legitimacy has a significant effect on the relationship between social
influence and behavioral intention. The results indicated that legitimacy does have a negative
effect on the association between social influence and behavioral intention that is significant (B =
-0.177,t=2.770, p =0.006). Thus, H4 was not supported.

Table 4.20: Results of Hypothesized Relationships

Hypothesized Relationships Results
Hla Intention to use is positively associated with performance expectancy Supported
Hlb Intention to use is positively associated with effort expectancy Supported
Hlc Intention to use is positively associated with social influence Supported
H1d Intention to use is positively associated with facilitating conditions Not Supported
Hle Intention to use is positively associated with hedonic motivations Supported
H2  Legitimacy positively moderates the relationship between performance Supported

expectancy and the intention to use

H3  Legitimacy positively moderates the relationship between effort expectancy and Not Supported
the intention to use

H4  Legitimacy positively moderates the relationship between social influence and Not Supported*
the intention to use

* Significant Reverse Relationship
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Figure 4.3: Slope Analysis of the moderating effect of legitimacy on the relationship between
performance expectancy and behavioral intention

The slope of the red line, shown in Figure 4.3, suggests that legitimacy has less of an
influence on the relationship between performance expectancy and behavioral intention. This
indicates that the rise in behavioral intention is less significantly correlated with performance

expectation when legitimacy is low.
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Figure 4.4: Slope Analysis of the moderating effect of legitimacy on the relationship between
social influence and behavioral intention

The slope of the red line, shown in Figure 4.4, suggests that legitimacy has more of an
influence on the relationship between social influence and behavioral intention. This indicates
that the decrease in behavioral intention is more significantly correlated with the influence of an
individual’s social circle when legitimacy is high.

The next chapter provides an overview of the research as well as conclusions,

implications, and potential future research.
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CHAPTER 5: CONCLUSION, IMPLICATIONS, AND FUTURE RESEARCH

5.1 Introduction

This chapter provides a conclusion for this research as well as implications of findings and
avenues for future research. Complex technology adoption is an important topic because of the
potential use and benefit of AV. This study improves insight on how complex adoption and
legitimacy is measured. The aim of research was to examine the influence of legitimacy on
technology acceptance. This study offers distinct and complimentary findings to prior research.

This chapter is organized as follows. First, an overview is provided of the framework.

Second, an overview is provided of the benefits of the research. Third, a discussion of the
theoretical model. Fourth, a conclusion is provided of the research. Fifth, a discussion of the
limitations of the study. Lastly, implications are provided of the research and directions for future
research.
5.2 Framework

Technology adoption models have been around for decades, and new models have been
presented over the years to fill the gap in unexplained variances of technology adoption. The model
used in this study is theoretically significant due to the integration of two streams of research:
technology adoption and institutional theory. By including legitimacy in the study of adoption, the
research can account for the pressures of the environment in which the technology will operate.

This study hypothesized that performance expectancy would have a positive association to
intention to use (H1a). Prior research has shown that performance expectancy is a predictor of the
behavioral intention to use autonomous vehicles (Bernhard et al., 2020; Goldbach et al., 2022;
Kaye et al., 2020; Madigan et al., 2017; Morrison and Belle, 2020; Smyth et al., 2021; Yuen et al.,

2020). The results of this study are consistent with these findings.
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This study hypothesized that effort expectancy would have a positive association to intention
to use (H1b). Previous research has shown that effort expectancy is a predictor of the behavioral
intention to use autonomous vehicles (Madigan et al., 2017; Morrison and Belle, 2020; Smyth et
al., 2021; Yuen et al., 2020). The results of this study are consistent with these findings.

This study hypothesized that social influence would have a positive association to intention
to use (Hlc). Prior research has shown that social influence is a predictor of the behavioral
intention to use autonomous vehicles (Madigan et al., 2017; Morrison and Belle, 2020; Smyth et
al., 2021; Yuen et al., 2020). The results of this study are consistent with these findings.

This study hypothesized that facilitating conditions would have a positive association to
intention to use (H1d). Previous research has shown that facilitating conditions is a predictor of
the behavioral intention to use autonomous vehicles (Kapser and Abdelrahman, 2020; Madigan et
al., 2017; Park et al., 2021). The results of this study are inconsistent with these findings. Prior
research has also shown that facilitating conditions could be refined into multiple parameters
including education level, financial capabilities, human resources, and infrastructure (Paul et al.,
2015). Additional questions may be needed to extend the scope of theses parameters of facilitating
conditions.

This study hypothesized that hedonic motivation would have a positive association to
intention to use (Hle). Prior research has shown that hedonic motivation is a predictor of the
behavioral intention to use autonomous vehicles (Kapser and Abdelrahman, 2020; Madigan et al.,
2017). The results of this study are consistent with these findings.

This study hypothesized that legitimacy positively moderated the association between
performance expectancy and intention to use (H2). Previous research has shown that legitimacy

has a positive moderating effect on the relationship between capabilities and outcomes (Abrudan
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et al., 2022; Reddy, 2019). While performance is an essential driver of AV adoption (Madigan et
al., 2017; Nordhoff et al., 2020), institutional pressures can sway the influence of individuals
(Bozan et al., 2016; Fauzi and Sheng, 2022). The results of this study are consistent with these
findings.

This study hypothesized that legitimacy positively moderated the association between effort
expectancy and intention to use (H3). Prior research has shown that legitimacy has a positive
moderating effect on the relationship between effort and intention (Beatson and Halloran, 2013;
Li et al., 2022). While effort expectancy is a fundamental driver of AV adoption (Foroughi et al.,
2023), institutional pressures can sway the influence of individuals (Bozan et al., 2016; Fauzi and
Sheng, 2022). The results of this study are inconsistent with these findings. Individuals who
responded to the survey may been conflicted on how they view the environmental pressures on
autonomous vehicle adoption.

This study hypothesized that legitimacy positively moderated the association between social
influence and intention to use (H4). Previous research has shown that legitimacy has a positive
moderating effect on the relationship between social influences and outcomes (Chen et al., 2016;
Hays and Goldstein, 2015). While social influence is a central driver of AV adoption (Madigan et
al., 2017; Nordhoff et al., 2020), institutional pressures can sway the influence of individuals
(Bozan et al., 2016; Fauzi and Sheng, 2022). The results of this study are opposite to these findings.
Instances of high legitimacy show a decrease in the impact of social influence. And conversely,
instances of low legitimacy show an increase in the impact of social influence. If a product is
deemed legitimate by the individual than the fear of social repercussions is low.

The largest contribution of this research is demonstrating that legitimacy impacts

individuals’ behavioral intention on technology adoption decisions. Legitimacy influences the
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relationships between the determinants of use behavior and the intent to use autonomous
technology. Specifically, legitimacy has a positive moderating effect on the relationship between
performance expectancy and intention. Legitimacy has a negative moderating effect on the
relationship between social influence and intention. Normative, cognitive, and regulative
institutional pressures were able to capture the essence of multi-dimensional legitimacy. The
empirical results suggest that the environment influences adoption behavior in a multi-dimensional
capacity. The survey results revealed that respondents were both positive and negatively
influenced by the legitimacy of autonomous vehicles. While legitimacy has been vastly studied,
there has been little research on legitimacy as a multi-dimensional construct and the effects of
legitimacy on emerging technologies. This study adds to the empirical research that supports the
environmental influence on individual technology adoption.

Previous frameworks have explained approximately 70% of the prediction variances while
this framework explained approximately 82% of the variance. A similar study using the same
independent and control variables had an explanatory power of 58.6% (Madigan et al., 2017).
Other similar studies using the same independent, control variables, and additional independent
variables such as trust in safety, price value, habit, and risk had explanatory power of 71.1%
(Morrison et al. 2020) and 77.1% (Korkmaz et al., 2022). Comparing these studies to the current
research demonstrates that legitimacy as a construct provides explanation in adoption behavior.
This framework provides empirical support that legitimacy is multi-dimensional and should be
measured as a multi-dimensional construct.

5.3 Conclusion
This study demonstrated that environmental factors should be taken into consideration

when measuring the behavioral intention to adopt a technology. Individuals look to others outside
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of their social circle to make decisions regarding the adoption of a complex technology. The results
indicate that legitimacy is a viable addition to a complex adoption model.

This study also demonstrates the value that individuals place on others’ opinions beyond
their social circles. Consistent with the research of Bitektine and Haack (2015), the action that the
individual takes, regarding technology adoption, is modified by the anticipated reaction others
would have to their judgement. The integrated framework achieved a greater level of explained
variance than traditional models. An important goal of this research was to create a model for
complex adoption that certain complex technology requires in order to be fully functional.

This research had an unexpected finding. The moderating effect of legitimacy on the
relationship between social influence and behavioral intention was negatively related. This
indicates that when legitimacy is high the influence of an individual’s social circle is more
significantly correlated with behavioral intention and when legitimacy is low the influence of an
individuals’ social circle is less significantly correlated with behavioral intention.

With the introduction of AV, many trials have had success, but any failure has been
advertised in the media. This could lead an individual to believe that when society views a
technology as legitimate, their social circle’s opinions are less important leading to an unexpected
finding in the data. When a technology is determined to have higher legitimacy, an individual’s
social circle is deemed as less important in the consideration of behavioral intentions.

5.4 Limitations

This study recognizes a few limitations of the research. First, the generalizability of the
study may be limited due to using a specific environment for data collection. Some environments
or areas of data collection may find different results. This study used a specific environment to

limit the biases of different geographic areas. Along with possible unique terrains, each area or
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group of areas have different laws that vary by state, demographic backgrounds of residents, and
shared customs of interactions.

Second, the data may have been impacted by not asking if the respondent worked in
Jacksonville. Many individuals live in the outskirts of town and work in the city. The control
variable for residency status may have been too limiting for the purposes of this study. A person
who regularly commutes in Jacksonville, such as a daily work commute, could have been
included in the study. Responses from these individuals may have been too similar to individuals
who did not live or work in Jacksonville, but that information was not collected to compare
against individuals who live and work in a separate geographical area.

Third, sample size may have also impacted the results. A total of 175 usable responses
were collected, which met the G*power requirement using a medium effect size, but additional
responses using a larger effect size may yield different results. Some of the control variable
responses had a majority of one type of response i.e. license status had 1 response for no and 174
for yes, so the impact was not able to be measured.

Fourth, since the data is self-reported, some measurement of the variables will be
impacted by personal biases. This research study applied several methods, such as reverse coded
items, to minimize self-reporting errors.

5.5 Implications for Research

There are many implications from this research study. First, complex and interdependent
technology adoption should be approached differently than simple technology adoption. Some
technology requires additional consideration prior to adopting. Second, legitimacy is a multi-
dimensional construct and should be measured accordingly. Results might differ due to the

perception of the environment by the individual. Third, predictive validity is greater when
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accounting for the environment. Future research should be performed to test the replicability of
these results.
5.6 Implications for Practitioners

Practitioners should build support of the general public by appealing to a wide range of
regulatory, cultural, and day-to-day conceptions. Each of these areas can have a different impact
on the behavioral intention to use or adopt a technology. Individuals are inquiring more and more
from unknown individuals i.e. Yelp Reviews, product awards, star ratings, etc. prior to making a
technology purchase. Practitioners should use these avenues as tools to help frame their technology
into the institutional environment.

There are immense benefits projected of the widespread acceptance autonomous vehicles.
The widespread use of this technology could reduce crashes, provide mobility, and allow for urban
sprawl (Adnan et al., 2018). In order for these benefits to be realized, government officials need
to begin upfitting the environment to support this interconnected and complex technology.
Automotive regulations need to be updated to safeguard automotive manufactures and consumers
from detrimental liabilities that will inevitably arise.
5.7 Directions for Future Research

There are many directions for future research. First, a broader location is needed to test the
generalizability of the study. Many areas may have similar features, but each area is truly unique.
Each state has separate regulations, their own capital improvement budget for infrastructure
repairs, and demographic makeup of their residents. Future research should study a group of rural
towns with similar demographics and regulations and compare it to another group of densely
populated cities with similar demographics and regulations to see if the infrastructure differences

impact an individual’s behavioral intention to use.
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Second, additional respondents are needed to test the validity of the results. Increasing the
sample size may confirm the result of this study or may render different results. There is little
empirical support in prior research so additional testing is needed.

Third, the robustness of variables must be further evaluated. Other predictors may still be
needed to better predict dimensions of legitimacy. While this study closes the gap on explained

differences, there are still unexplained variances.
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APPENDIX
Proposed Survey

Demographic
1. How old are you?

2. Do you have a driver's license?

3. Do you currently live in Jacksonville, NC?

4. Which gender do you identify as?

5. Have you ever used an autonomous vehicle?
Regulatory Legitimacy

R1. Autonomous vehicles are authorized by the government (adapted from Guo et al., 2013).

R2. Autonomous vehicles are highly appraised by the government (adapted from Guo et al.,
2013).

R3. Autonomous vehicles conform to policies, rules, and regulations (adapted from Guo et
al., 2013).

R4. Autonomous vehicles correspond to the governments’ thinking of possible policy
adjustments (adapted from Guo et al., 2013).

R5. Autonomous vehicles are becoming industry norms recommended by the governments
(adapted from Guo et al., 2013).

R6. Autonomous vehicles follow government regulations for operating procedures in the
automotive industry (adapted from Elsbach, 1994).

Normative Legitimacy (adapted from Elsbach, 1994)

N1. The general public approves of Autonomous vehicles.

N2. The community supports Autonomous vehicles.

N3. Most of the community members would recommend Autonomous vehicles to their
friends.

N4. Autonomous Vehicle manufacturers are committed to meeting automotive industry
standards in their production operations.

N5. Most community members would continue using Autonomous vehicles even if they
could get another vehicle from any other manufacturer in the automotive industry.

N6. Autonomous vehicle manufacturers are concerned with meeting acceptable standards for
environmental protection, safety, and human welfare.

N7. Autonomous vehicles are viewed by business writers as one of the top technologies in
the automotive industry.

N8. Autonomous Vehicle manufacturers’ leaders believe in "playing by the rules" and
following accepted operating guidelines.

Cognitive Legitimacy
C1. Autonomous vehicles are normal vehicles for this industry (adapted from Bitektine et al.,
2020).
C2. Autonomous vehicles are vehicles typical of its industry (adapted from Bitektine et al.,
2020).
C3. Autonomous vehicles are similar to others in its industry (adapted from Bitektine et al.,
2020).
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C4. It is normal to have autonomous vehicles like these in society (adapted from Bitektine et
al., 2020).

C5. Most consumers in the general public approve of autonomous vehicles operating
practices (adapted from Elsbach, 1994).

Performance expectancy (adapted from Venkatesh et al., 2012)
PEIL. I would find autonomous vehicles useful in my everyday life.
PE2. Using autonomous vehicles to travel could help me to achieve things that are important
to me.
PE3. Using autonomous vehicles could help me reach my destination more quickly.
PE4. Using autonomous vehicles could increase my productivity.

Effort expectancy (adapted from Venkatesh et al., 2012)
EE1. Learning to use an autonomous Vehicle will be easy for me.
EE2. My interaction with autonomous vehicles will be clear and understandable.
EE3. I would find autonomous vehicles easy to use.
EE4. It will be easy for me to become skillful at using autonomous vehicles.

Social influence (adapted from Venkatesh et al., 2012)
SI1. People who are important to me think that I should use autonomous vehicles.
SI2. People who influence my behavior think that I should use autonomous vehicles.
SI3. People whose opinions I value would like me to use autonomous vehicles.
SI4. In general the authority would support the use of autonomous vehicles.

Facilitating conditions (adapted from Venkatesh et al., 2012)
FC1. I have the resources necessary to use autonomous vehicles.
FC2. I have the knowledge necessary to use autonomous vehicles.
FC3. Autonomous vehicles are compatible with other forms of transportation I use.
FC4. 1 can get help from others if I have difficulties using autonomous vehicles.

Hedonic motivation (adapted from Venkatesh et al., 2012)
HM1. Using autonomous vehicles could be fun.
HM2. Using autonomous vehicles could be entertaining.
HM3. Using autonomous vehicles could be enjoyable.

Behavioral intention (adapted from Venkatesh et al., 2012)
BI1. I intend to use autonomous vehicles in the future.
BI2. I would use autonomous vehicles in my everyday life.
BI3. I would use autonomous vehicles frequently.



