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Developing technology acceptance models for
decision making in urban management

Abstract

Technology adoption concept refers to a complicated process covering people, technology
and the implementation context. In this paper, we (1) review some of the most reliable
technology acceptance models such as Technology Acceptance Model (TAM) and its recent
versionsTAM2 and 3; (2) review their constructs, and finally (3) discuss differences of
those models. The review shows that TAM still needs further development to be applied to
transportation and urban planning disciplines. The models are thoroughly discussed how
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they can be extended in a way to cover transportation, urban planning and infrastructure

management disciplines. TAM is extended by additional variables to produce TAM3 as a
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comprehensive model in information systems, but there is not any evidence showing that

the model can be a reliable predictive model for other disciplines.

Introduction

Auvailability of advanced technologies in recent century, motivate
some managers and urban plannerstotry using these solutions to
increase urban users’ quality of life. However, there is not any idea
about the technology users’ decision in terms of using the advanced
technologies. If managers provide the technology, but users of
their organizations hesitate to use it or reject it, the technology
adoption process will fail. For example, a wide range of cutting edge
technologies such as laser scanners are available to professions.'
However, it is reported that there are barriers to use these technologies
in construction sites present the initial results of are search project
to give an understanding of the processes, different sources of
information and the critical factors that professional organizations
are affected, when purchasing advanced technologies.>® They present
a technology adoption model that is verified using the results of
observations to a wide range of vendor with different strategies, and
user interviews approached in two equipment exhibitions in Australia.

In another discipline, Sargolzaei et al.” argues that the current
models suffer to cover city councils’ attributes and citizens’ concerns
in terms of compatibility of the current technologies and functionality
of the available technologies. This research seeks to investigate how
the process of Technology Acceptance Model (TAM) developed
by Davis'® can be extended for different contexts. TAM considers
different attributes such as the user conditions, communities, and the
user perception. In line with the main model, TAM2,'"" and TAM3'? are
developed and cited over 11924, and 2367 by scholars, respectively.
This research defines the constructs that affect the process of
technology adoption. Hence, the following questions are raised in the
urban planning context: What constructs are added to TAM in recently
developed models, and to which extend the main constructs of basic
TAM are related to the context. In the following sections, we discuss
three mentioned models and their constructs, respectively.

Discussion

Review of technology acceptance models

Some studies indicate that, since the 1980s about 50 percent of
all new capital investment in organizations including professional
companies has been in information technology."” Yet, for technologies

to improve productivity, they must be accepted and used by users that
can be the staff members of external users such as citizens. Explaining
user acceptance of new technology is often described as one of the
most mature research areas in the contemporary information systems
(IS) literature. Research in this area has resulted in several theoretical
models, with roots in information systems, psychology, and sociology
that routinely explain over 40 percent of the variance in individual
perceptions and their intention to use technology.!*!® But nowadays
technology acceptance models are widely used in different areas such
as agriculture,'”'® construction,'*?2 and urban planning. The variety of
application of these models shows their importance for the scholars.

Principals and basic model

TAM was proposed by Davis in 1986 in his doctoral thesis. Since
then, it has been tested and extended by many researchers. Overall,
TAM was empirically proven successful in predicting about 40% of
a system’s use.”>? A key purpose of TAM is to provide a basis for
tracing the impact of external variables on internal beliefs, attitudes,
and intentions. It suggests that perceived ease of use (PEOU), and
perceived usefulness (PU) are the two most important constructs in
explaining system use. TAM was tailored to IS contexts, and was
designed to predict information technology acceptance and usage
on the job. But after that TAM has been widely applied to a diverse
set of technologies and users. The final conceptualization of TAM
excludes the attitude construct in order to better explain intention
parsimoniously.

The extension of TAM

TAM2 is an extended version of TAM by including some additional
predictors by Venkatesh and Davis in 2000. TAM2 reflects the
impacts of three interrelated social forces affecting on an individual
intention to adopt or reject a new or advanced technology. A wide
range of moderators such as: subjective norm, voluntarieness, age,
sex, culture and image can be considered in this modeling method.
Moreover, the proposed TAM2 encompasses cognitive instrumental
processes; job relevance, output quality, result demonstrability, and
perceived ease of use as determinants of perceived usefulness and
usage intention. Venkatesh and Balacombine TAM2 and the model of
the determinants of perceived ease of use,?* and develop an integrated
model of technology acceptance, namely TAM3. TAM3 presents a
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complete homological network of the determinants of individuals’ IT
adoption and use. This model suggests three theoretical extensions
beyond TAM2 and the model of the determinants of perceived ease
of use. The constructs of three mentioned models are introduced in
next part.”2

Table | Definition of constructs using in different models
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Constructs of technology acceptance models

In this section, definitions of constructs which are used in the
above mentioned modelsare presented in Table 1.

Model Reference  Construction Definition
P ived E
?rcelve ase The degree to which a person believes that using a particular system would be free of effort.'
TAM basic of Use
construction Perceived The degree to which a person believes that using a particular system would enhance his or her job
Usefulness performance.'
L Individual’s perception that most people who are important to him think he should or should not
Subjective Norm o s
perform the behavior in question.
Image The degree to which use of an innovation is perceived to enhance one's image or status in one's social
g system.'®
TAM2 An individual's perception regarding the degree to which the target system is applicable to his or her
additional 26 Job Relevance (o 26 percep g g g get sy PP
constructs 105-
) The degree to which those tasks match their job goals, people will take into consideration how well
Output Quality 2%
the system performs those task.
Result . . Lo . . o L8
" The tangibility of the results of using the innovation including their observability and communicability.
Demonstrability
If-
;:ZE;ter Se The ability of user to perform a specific task/job using the computer based if the user’s belive.’
Perceptions of The degree to which an individual believes that organizational and technical resources exist to support
External Control  the use of the system.”
Computer The degree of “an individual’s apprehension, or even fear, when she/he is faced with the possibility of
TAM3 Anxiety using computers”.'
additional 25
constructs Computer The degree of cognitive spontaneity in microcomputer interactions.?
Playfulness
Perceived The extent to which “the activity of using a specific system is perceived to be enjoyable in its own
Enjoyment right, aside from any performance consequences resulting from system use”.'°
Objective A comparison of systems based on the actual level (rather than perceptions) of effort required to
Usability completing specific tasks.'°
Summary to live more easily than before. This developed model needs to be

The review aims to present the basic models of technology
acceptance which can be extended and used in different disciplines.
TAM often needs to expand or extend its scope through addition of new
related variables to capture the characteristics of a new technology.
This implies that the TAM can also utilize context-specific constructs
for new advanced technologies in a specific field. The basic TAM has
been extended to TAM2, andTAM3 which are more detailed including
measurements for two main constructs of ease of use and usefulness.
Each of these extensions was motivated by the need to predict the
usability of new technologies and to identify and stimulate the use of
the technology.

TAM is a basis for technology acceptance models. TAM2 is semi-
developed model of TAM, which illustrated the constructs of perceived
Usefulness such as subjective norm, image, and job relevance. These
types of constructs indicate that using a new technology will be more
useful for users who would accept the new technology to use or reject
it. The results of studies on technology adoption have shown that there
are other constructs affecting Perceived Ease of Use, too. Some of
them are computer Self-efficacy, computer Anxiety, and computer
Playfulness. So, in TAM3-which is more developed than TAM2- the
added constructs illustrates using a new technology will help people

adopted for using in other fields of employing technology such as
transportation, urban planning and infrastructure management fields.
Developing models of TAM3 would provide a good basis to decision
makers and managers in various fields, especially urban managers.

Any specific discipline needs to be treated in different way in
terms of motivators, barriers, and other constructions. Therefore,
it can be expected that further research should be done in this area
using much more specific constructs for an accurate prediction of
technology usage.
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