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Abstract

Decades of research on information technology (IT) adoption have resulted in a large number of
different models and theories. While the number of theoretical models has significantly increased our
knowledge on IT adoption, we lack an integrative view of the different stages of the adoption process.
In this paper, we review the primary theories from both the acceptance and post-acceptance stage of
IT adoption. In addition, we synthesize the different theories and their constructs in a reference
framework for IT adoption. We conceptualize individual 1T adoption as a dynamic process, in which
use patterns, beliefs, and individual motivations change over time. Our framework provides an end-to-
end view of IT adoption, spanning the adoption process from acceptance antecedents to outcomes.
Eventually, we suggest opportunities for future research based on the different stages of our
framework. We believe that our framework will be helpful to develop more complete and actionable
theories, and to provide clarity on the concepts and stages related to IT adoption.

Keywords: IS Theories, IT Adoption, IT Use, IT Continuance, IT Diffusion, Technology Acceptance.

1 Introduction

Investigating the factors that determine the economic value of information technology (IT) in
organizations is a fundamental objective of IS research (Wixom and Todd, 2005). Originally driven by
a large number of failing IT implementations (Bussen and Myers, 1997; Newman and Sabherwal,
1996) and more recently by high resistance rates towards new organizational IT implementations
(Rivard and Lapointe, 2012), the adoption of IT on an individual level has become one of the most
studied phenomena in the field of IS, encompassing several parallel research streams today (Agarwal,
2000; Venkatesh et al., 2003). While the large number of theories has significantly increased our
knowledge on IT adoption, we lack an integrative view of the different approaches and stages of the
adoption process (Schwarz and Chin, 2007).

On the one hand, research provides a broad set of determinants and antecedents of technology use and
use intentions. Integrative studies on technology acceptance have summarized the antecedents of IT
use in a variety of different contexts, including human factors, IT related variables, and external
characteristics (e.g. Dillon and Morris, 1996; Gefen and Straub, 2000; Legris et al., 2003; Taylor and
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Todd, 1995; Venkatesh et al., 2003; Wixom and Todd, 2005). On the other hand, the scope of IT
adoption has been expanded through research on use patterns and use behavior that focus on the post-
acceptance stage during which IT is integrated in work processes (e.g. Bhattacherjee, 2001;
Bhattacherjee and Premkumar, 2004; Jasperson et al., 2005; Karahanna et al., 1999). Compared to
initial use during the acceptance stage, the post-acceptance stage is characterized by deeper, more
effective use dimensions that entail a tighter link to performance and IT’s creation of economic value
(Burton-Jones and Grange, 2013; Jasperson et al., 2005; Schwarz and Chin, 2007). For example,
individual adoption and use patterns at later stages of the adoption process differ from early stages as
users’ gain first-hand experience and engage in exploration and leveraging the information
technologies’ features (e.g. Deng and Chi, 2012; Li et al., 2013). However, the technology
acceptance’s determinants often fail to predict use and performance in the post-acceptance stage as
individual beliefs and motivations change over time (Agarwal and Karahanna, 2000; Bhattacherjee,
2001; Karahanna et al., 1999; Venkatesh et al., 2011). As a result, our knowledge is fragmented as to
how both phases of IT adoption interact over time, and as to how the determinants of technology
acceptance lead to “deep” or effective use and IT enabled performance (Benbasat and Henri, 2007;
Chin and Marcolin, 2001; Kim and Malhotra, 2005).

Our paper’s objective is to synthesize the different streams of research on IT adoption by (1)
classifying constructs into categories of beliefs, motivations, and behavior, and by (2) structuring the
determinants and factors that relate to the adoption process into one reference framework that spans
the acceptance and post-acceptance stage. We argue that such an end-to-end perspective is
instrumental for a deep understanding of the transition from the acceptance to the post-acceptance
stage and the transformation of motivations, beliefs, and IT use. In developing our framework, we
draw on Cooper and Zmud’s (1990) stage model of IT implementation as well as on Rogers’ (1983)
innovation diffusion theory to structure the different stages of the IT adoption process.

The goal of this article is to offer a meta-theory on the IT adoption process. In doing so, our research
adds on recent attempts of other IS researchers who started to show how beliefs and use behaviors are
transformed over time (Kim and Malhotra 2005; Kim 2009; Wixom and Todd 2005). We therefore do
not aim to provide a complete model of the determinants of IT adoption (for respective reviews, see
e.g. Petter et al., 2013 and Venkatesh et al., 2003). Rather, we contribute to research by integrating the
different stages of IT adoption and by relating the most influential factors of the IT acceptance and
post-acceptance stage. As a result, we hope to provide guidance for both practitioners and researchers
who wish to link the diverse stages of IT adoption. We believe that our framework will be helpful to
provide clarity on the concepts and stages related to IT adoption and, eventually, to develop more
complete and actionable theories.

In the subsequent section, we introduce the theoretical foundations of IT adoption, and summarize
important theories from this field. In the next section we draw out our research method for developing
our framework. Then we synthesize the theoretical base of acceptance and post-acceptance research in
a reference framework on IT adoption. Finally, in the concluding section we discuss implications of
our research and suggest directions for future research.

2 Foundations

Research on information technology (IT) adoption is concerned with the reasons, the nature and the
consequences of people’s IT use in different social and organizational environments (Chin and
Marcolin, 2001; Venkatesh et al., 2003). While early research has mainly focused on an individual’s
intention to use and initial use of IT innovations (Agarwal, 2000; Venkatesh et al., 2003) recent
research has acknowledged IT adoption as an evolutionary process, during which individuals proceed
through different stages of technology use “salient in certain temporal usage contexts” (Schwarz and
Chin, 2007, p. 233). We therefore define adoption as the process of taking and following a course of
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action, and refer to acceptance as “demonstrable willingness” (Dillon and Morris, 1996, p. 4) to use
technology for its designed purpose.

To set the theoretical background for our research, we review and compare prominent theories on IT
adoption comprising both research on technology acceptance and post-acceptance. We thereby base
our approach on Venkatesh et al’s (2003) review of IT acceptance research and our own review on IT
post-acceptance (see the method section). To limit the complexity of our framework we intentionally
focus on nine established models from IT adoption research. We organize the selected theories based
on the stage model of IT implementation (Cooper and Zmud, 1990; Saga and Zmud, 1994) and
innovation diffusion (Rogers, 1983) which we introduce in the second part of this section.

2.1 Theories on information technology adoption

The field of research on IT adoption has progressed both in depth and breadth over the last two
decades. Depth has been increased through extending and refining core theories from reference
disciplines in social psychology. The most prominent of these streams is grounded in the theories of
reasoned action (TRA) (Fishbein and Ajzen, 1975) and planned behavior (TPB) (Ajzen, 1991; Ajzen
and Madden, 1986). Underlying both theories is the concept that the perception of future consequences
predicts future actions. In adapting these theories to the IS context, the technology acceptance model
(TAM) (Davis, 1989; Davis et al., 1989) has become the leading model to explain an individual’s
intention to use and use of an IT. Various modifications and updates of the original TAM have drawn
on constructs of TRA and TPB, and added additional beliefs and belief antecedents to the original
model (Taylor and Todd, 1995; Venkatesh, 2000; Venkatesh and Bala, 2008). Underlying this stream
of research is a causal chain from individual beliefs and behavioral dispositions to intention as direct
determinant of behavior (Ajzen and Fishbein, 2005; Ajzen and Madden, 1986). A second stream of
research on IT acceptance draws upon social cognitive theory (Bandura, 1989). Authors adhering to
this stream investigated the personal and environmental antecedents of technology acceptance such as
computer self-efficacy (Compeau and Higgins, 1995) and task complexity (Bolt et al., 2001). A third
approach, based on Rogers (1983) theory of innovation diffusion, assumes an information-centric view
of IT adoption. Accordingly, individuals receive and process information concerning the innovation
through different communication channels and develop beliefs concerning the innovation’s attributes.
Based on a meta-analysis on a variety of different innovations, Rogers (1983) developed a set of
individual beliefs concerning the innovation’s characteristics and about using the innovation in a
specific context. Moore and Benbasat (1991) refined and extended this set of beliefs to the context of
IT innovation adoption, a process that has informed a large number of IT adoption research (e.g.
Agarwal and Prasad, 1998; Karahanna et al., 1999; Zhu and Kraemer, 2005). Many of these theories
have been subsumed in the unified theory of acceptance and use (UTAUT) (Venkatesh et al., 2003),
which synthesized the factors of eight theories into four core determinants of IT acceptance and use.

Complementary, the breadth of research on IT adoption has been extended by analyzing different
stages of IT adoption and use. To date, research has introduced a variety of models and theories
relating to acceptance, post-acceptance, continuance and diffusion of IT in organizations and society
(Chin and Marcolin, 2001; Williams et al., 2009). While these models unanimously address the use of
IT, they differ in their theoretical structures and in their focal stage of the adoption process. Research
focusing on the post-acceptance stage expands the original use construct towards alternative
dimensions such as effective use (Burton-Jones and Grange, 2013; Deng and Chi, 2012), innovative
and routine use (Li et al., 2013), and extended use measures (Jasperson et al., 2005). This suite of
different behavioral patterns results from a series of individual decisions to continue using an IT
application (Limayem et al., 2007). Building on Oliver’s (1980) expectation confirmation theory,
Bhattacherjee (2001) develops a model on users’ continuance intention for post-acceptance use.
Unlike the previously discussed streams that focus on technology acceptance, this theory posits that
initial beliefs change over time as individuals reevaluate their intention towards further use with actual
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use experience. Once an innovation has been accepted and used, individuals compare their use
experiences with their initial expectations (beliefs) regarding the innovation. The extent to which
initial expectations are confirmed determines the level of satisfaction with the technology and users’
continuance intention. Bhattacherjee and Premkumar (2004) and Venkatesh et al. (2011) extend this
model by elaborating on how users’ beliefs change over time as they move from the acceptance to the
post-acceptance stage. Eventually, research has also investigated outcomes of IT use in terms of
performance impacts of which the IS success model (DeLone and McLean, 2003) and the task-
technology fit (TTF) model (Goodhue and Thompson, 1995) are the most prominent. Both models
cover different dimensions of IT use and outcomes including individual and organizational
performance impacts, the degree to which technology assists in accomplishing tasks, IT use, and user
satisfaction. Table 1 summarizes seminal theories on individual IT adoption together with the original
models’ theorized constructs. Based on Bagozzi’s (2011) theoretical framework, we categorize the
constructs into antecedents, focal constructs, and consequential factors to reflect the broad scope of
research on IT adoption. Overall, the theories comprise 42 different constructs that span the complete
lifecycle of IT adoption.

Theory Antecedents Focal constructs Consequences
Theory of Reasoned . " .

Action (TRA) Attitude, subjective norm Intentions to use Use

Theory of Planned Attitude, subjective norm, Perceived Intentions to use Use

Behavior (TPB) behavioral control

Technology Acceptance Perceived usefulness, perceived ease .

Model (TAM) of use Intentions to use Use

Innovation Diffusion

Compatibility, complexity, relative
advantage, trialability, observability

Adoption (use)
decision

Rate of adoption
(use) within a social

Theory (IDT) visibility, results demonstrability,
: . system
voluntariness, image
If-effi
Model of Computer Self- , Self-e feacy, outcome
efficacy Encouragement, other’s use, support | expectations, affect, Use
anxiety
Unified Theory of Performance expectancy, effort
Acceptance and Use expectancy, social influence, Intentions to use Use
(UTAUT) facilitating conditions
. . . . Percei fulness, ntinuan
IS Continuance Model Expectation, confirmation N celvgd usetuiness .CO u uance
user satisfaction intention

IS Success Model

System quality, information quality,
service quality

Use, user satisfaction

Individual and
organizational
performance impact

Task-technology Fit
Model

Task characteristics, technology
characteristics

Task-technology fit,
use

Individual
performance impact

Table 1.

2.2

Overview of Seminal Theories on Individual IT Adoption

Stages of information technology adoption

IT adoption involves several stages through which an IT is implemented within a social system and
among the members of a user community (Baskerville and Pries-Heje, 2001; Cooper and Zmud,
1990). From an individual perspective, adoption consists of a series of decisions and actions that
reflect the different cognitive states individuals move through when adopting an innovation (Rogers,
1983). In moving through these stages, individuals update, confirm, and transform their initial
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adoption decisions, thereby “institutionalizing the innovation as part of their regular work” (Agarwal,
2000, p. 90). Rogers (1983) conceptualized innovation adoption as a five stage process of decision
making and action during which individuals move from gaining initial knowledge about an innovation,
to forming attitudes, to deciding to adopt or reject the innovation, to using the innovation, and
confirming the initial adoption decision. Cooper and Zmud (1990) and Saga and Zmud (1994)
introduced the stage-based process to IT innovation adoption, consisting of the stages of pre-
acceptance, acceptance, and post-acceptance (Fichman, 2001; Hameed et al., 2012).

The acceptance stage is preceded with the awareness or the need for an innovation (Cooper and Zmud,
1990; Fichman, 2001; Rogers, 1983). Needs develop out of tensions between individual desires and
circumstances, and motivate individuals to acquire knowledge about the innovation’s characteristics
(Rogers, 1983). In receiving knowledge about an innovation, individuals evaluate the innovation and
begin forming beliefs about the innovation’s advantages, taking into account technological,
organizational and environmental factors that represent antecedent and contextual factors of IT
adoption (Hameed et al., 2012; Rogers, 1983).

During the acceptance stage of technology adoption, users decide to accept (or reject) the innovation
and commit themselves to actively deploy the IT in work processes (Cooper and Zmud, 1990).
Decisions are made based on initial beliefs or perceptions that translate into positive or negative
attitudes towards and use of the innovation (Rogers, 1983). Saga and Zmud (1994) operationalized
behavior during the acceptance stage as frequency and duration of use. However, the acceptance stage
is only an interim step towards multiple more intensive forms of use and further assimilation, and does
not preclude rejection of the innovation in subsequent stages (Rogers, 1983; Zhu et al., 2006).
Contrasting TAM-based streams which utilize intentions and (initial) use dependent variables
(Agarwal, 2000; Venkatesh et al., 2003), this view argues that acceptance is insufficient in predicting
the attainment of desired outcomes from technology use.

In the post-acceptance stage, users seek confirmation for their initial acceptance decisions and may
either reverse their initial adoption decision or continue to use and derive benefits from an innovation
(Rogers, 1983). In order to use the innovation effectively, users integrate and deeply embed the
technology as part of their work processes (Saga and Zmud, 1994). Cooper and Zmud (1990)
distinguish between routinization and infusion as different levels of post-acceptance behavior.
Routinization refers to a state where the IT is integrated into regular work processes and used in a
normal or standardized way (Agarwal, 2000; Cooper and Zmud, 1990). Infusion describes the state
where the IT innovation becomes deeply embedded into work processes and is employed to its fullest
effectiveness (Cooper and Zmud, 1990; Hsieh and Wang, 2007). This last stage integrates different
forms of comprehensive or innovative use behavior, such as a) extended use, in which additional
features of the IT application are used; b) emergent use, in which the use of the IT application is
expanded to new tasks; and c) integrative use, in which the IT application is used to link different
work tasks (Li et al., 2013; Saga and Zmud, 1994). Although routine use precedes infusion, both
stages can occur simultaneously rather than in sequence (Li et al., 2013). It is however infusion that
typically leads to effective goal-oriented use and individual and organizational performance outcomes
(Burton-Jones and Grange, 2013).

3 Method

Our objective in this paper is to bring together the different streams of IT adoption research and to
clarify their commonalities, differences, and future potentials. Consequently, we structured our
research process into two phases. First, we identified and documented the relevant foundations,
models, theories, and constructs related to IT adoption. Second, we combined the theories and models,
and arranged the respective constructs within our framework. Both phases will be described briefly in
this section.
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To be as comprehensive as possible in selecting which constructs to include in our framework, we
started by searching for previous reviews on IT adoption. Subsequently, we performed a meta-review
on these to gain a first understanding of the relevant factors and constructs during the stages of
technology adoption (Cooper 1998). In doing so, we identified three recent review articles. Each of
these reviews accounts for different aspects of the state of research. First, we revisited Venkatesh et
al’s (2003) review on technology acceptance underlying the development of the unified theory of
acceptance and use of technology. Second, we consulted the review by Williams et al. (2009), who
analyzed 345 papers on IT adoption and diffusion between 1985 and 2007 to identify the most popular
theories used in IT adoption research. Third, we included the review by Hameed et al. (2012) on 152
different articles on IT adoption and user acceptance published between 1981 and 2011. In all three
reviews, the technology acceptance model emerged as the most prominent model, followed by the
theories of reasoned action, planned behavior, and innovation diffusion. Eventually, we consulted the
list of constructs identified by Larsen (2003) and, more recently, by Petter et al. (2013) and Wu and Lu
(2012) in their reviews on different dimensions of technology use and success. Together, these reviews
provide a comprehensive list of theories and constructs that have been frequently used and tested. To
keep the number of identified constructs manageable, we decided to include only those constructs that
were found to be relevant in the majority of studies.

The resulting list of 71 constructs was extended by an additional keyword search (no time limit) in the
databases EBSCO, ScienceDirect, and JSTOR using the keywords “post (acceptance OR adoption),”
and “(IS OR IT) continuance.” The rationale for this step was to assure that we would not miss
relevant research on IT adoption in the post-acceptance stage, which had only been partially accounted
for in the reviews discussed above. This process added ten additional constructs to the original set.
Finally, we presented the construct list in a joint workshop to three other IS researchers, asked them to
evaluate the constructs’ relevance, and identify further constructs that might be relevant in the given
context. We intentionally chose IS researchers with different research backgrounds to ensure that our
list of constructs was as complete as possible. While no further constructs were identified, the input
helped us to group very similar constructs from the list such as “use” and “system utilization.”
Eventually, we came up with a list of 74 different constructs on IT adoption.

After identifying the relevant constructs on IT adoption, we examined how the various constructs are
theoretically related (Bacharach, 1989) and arranged them in our framework accordingly. First, we
categorized the constructs together in another workshop into antecedent and contextual factors, user
beliefs, motivational and attitude factors, intentions, and outcomes according to how they were used in
their original IS context. Second, based on this categorization and the constructs’ definitions in the
seminal articles, we placed the constructs and the related theories into the different stages of the
adoption process. To assure the nomological correctness of our analysis, we also considered recent
integrative conceptualizations of motivation and commitment theory to structure the underlying
dynamics of our framework (Colquitt et al. 2000; Klein et al. 2012; Locke and Latham 2004). These
integrative models describe the underlying psychological mechanisms of goal setting, decision
making, and long-term behavior (i.e. an individual behaves not in an ad-hoc fashion but follows a
certain course of action over time, Ajzen et al. 2004; Ajzen et al. 2009). In the following section, we
synthesize the IT adoption constructs and present our framework that emerged from this process.

4 Synthesis

Looking at the existing theories on technology acceptance leads to a large, complex set of both
different and related constructs and approaches. Nevertheless, different theoretical aspects of
technology adoption can and should be integrated to uncover the depth and breadth of research in this
field (Wixom and Todd, 2005). Our research aims to bring together different theories on IT adoption,
and illustrate the nomological network underlying these theories. We assign different antecedent and
contextual factors, beliefs, motivational factors, behavioral factors, and outcomes into an integrative
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framework of IT adoption that spans the acceptance and post-acceptance stages. For each stage, we
point out relevant constructs, which, however, are not meant to represent an exhaustive list.

In summary, our framework (see Figure 1) illustrates a system of various antecedent and contextual
factors that determine initial beliefs and personal perceptions of using an IT across two stages of IT
adoption: acceptance and post-acceptance. We conceptualize individual IT adoption as a two-stage
cycle that spans both acceptance and post-acceptance stage. Each stage of the cycle is based on a
causal flow from individual beliefs, to motivation, and, eventually, to behavior. The first cycle is
initiated by a system of task-related, technology-related, individual, interpersonal, and situational
characteristics and concludes with initial use of a technology. In the second cycle, representing the
post-acceptance stage, initial beliefs, motivation, and behavior are adjusted as individuals gain
experience with first-hand use of the technology (Bhattacherjee and Premkumar, 2004). Continuation
and effective use determine possible outcomes of IT adoption. Outcomes, in turn, cycle back to
influence subsequent beliefs and behavior. The process from beliefs to motivation and to behavior is
well supported in research on human behavior (Ajzen et al., 2009; Ajzen and Fishbein, 2005). Similar
relations have been derived in motivation and commitment research (Locke and Latham, 2004; Klein
et al., 2012). Eventually, we relate the stages in our framework to the original theories (summarized in
Table 1) as indicated by the arrows in Figure 1. We continue by describing the processes for each
stage in our framework.

4.1 Antecedents and contextual factors of information technology adoption

Research has investigated numerous antecedent and contextual factors that influence psychological
processes at different stages and in different contexts of IT adoption. We conceptualize antecedent and
contextual factors as independent, relatively stable external or internal characteristics that influence
different personal beliefs on IT adoption. Although the antecedents are assigned to the acceptance
stage, we expect that factors are potentially relevant for both stages of IT adoption. Also, depending
on the specific situation of IT use (e.g. voluntary versus mandatory use) the influence of individual
factors can differ.

We classified the factors that emerged from our framework development into five categories
consistent with the categories of Petter et al. (2013) and Klein et al. (2012). Task characteristics
encompass all factors that are associated with the work tasks that are supported by the IT. Work tasks
can differ both in general terms depending on an employee’s work position or function, and in terms
of the relationship to a specific IT. General task characteristics are reflected in factors such as task
complexity, while IT specific task characteristics are described by factors such as task virtuality or
task variability that measure the closeness or consistency between task and IT (Petter et al., 2013).
Technology characteristics specify antecedents that derive from an IT’s attributes or capacities. We
also included factors such as system or information quality within this class since they refer to
technical or content related aspects of an information system rather than beliefs (DeLone and McLean,
2003). Further technical antecedents are described by Wixom and Todd (2005). Individual
characteristics encompass a large class of relatively stable personal traits and abilities that influence
individual cognition and motivation (Agarwal, 2000; Colquitt et al., 2000). Research on IT adoption
includes numerous individual difference characteristics that are linked to self-efficacy and motivation
(e.g. computer anxiety, Compeau and Higgins, 1995; Venkatesh, 2000), individual predispositions
(e.g. technology readiness, Lin et al., 2007), demographic factors (e.g. gender, Ahuja and Thatcher,
2005), and personal circumstances (e.g. prior experience or use with the IT, Jasperson et al., 2005).
Eventually, interpersonal and organizational factors refer to characteristics of the social and
professional environment (e.g. team climate, Maruping and Magni, 2012, facilitating resources,
Thompson et al., 1991; Jones et al., 2002, and organizational climate, Maruping and Magni, 2012) that
influence individual belief evaluations.

Twenty Second European Conference on Information Systems, Tel Aviv 2014 7



Sorgenfrei et al. / An Integrative Framework for IT Adoption

[9POIN 411/I9POINl $5820NS S|

-~

|9POIAl SS320NG S|

&

v

1al

|9POIAl @duBNURUO) S|

<

>

PPON 411

-~

1al

[9POINl 4LL/I3POIN $S320NS S|

v

<
&
<

|9POIAl @dUBNUUO) S|

vy

A A

LNVLN/NVL/8dL/vdL

[opoIN Adeal3-419s

v

uoljjewuojsuel] uoneanon

uolleZIUINOY PuE uoIshju|

AKa1005
Joj 1dedwi «

(esn
aAneJso|dxa ‘asn
juasiawa ‘asn
papuaix3 ‘8'9)

(240jdx®

01 uonuau|)
suonuauL
asn aARYT «

uonuajul
90UBNUIIUOD «

195 J3l12q
2oue}dande-3sod «

I

ssaujnjAeld «

(asn 01) suonuany| «

Ul

=R TITERTEINN

|0J3U0D [eUIBIXd
Jo suondadiad «
NI .

asn

4O SsauLIeIUN|OA
PanIDdIRd o
afew| «
eleu] o

jawAofua
PanIadIRg o

113 ASojouyday
-Se} PaAIRdIRd «

S213S1I919BIRYD PBIR[DI-GOf «
suonIpuod Suneyioey .
ainyn) |euoneziuediQ «
ajewl|) [euoneziuesiQ «

‘89 ‘s1010€} |RUONIENYS

3oeqpas «
Hoddns Juswadeuel «
1oddns J9a( «

‘8

‘s1039e} [euosiadialu|

syieJ) Ajijeuosiad «
Aupge aauso) .

A@Ixuy o
9oualIadxg Jold «

souewloyad 35N BAIEAOUL o @ Suol3eAIasqo uondiosqe _ Aangiedwo 7] ssaulpeas ASojouyda] «
Jeuoneziuesio « * (asn 2W023N0 pue 3sn ¢ SAIUSO) « |0J3U0D [EJOIABYDq suonepadxa SSOUBAIEAOUU [BUOSIS
souewlopad annlojdxa ‘asn wiouy 3oeqpasy « MO « paniadIad aWoNQ . '8'9 ‘sonsiaeseyd
[enpIAU] pazipaepue)s) uoideysies « Aypgensuowsap asn pLETTIVAN 15.9Of « |enpiaipu)
3sn aunnoy » 195 Mo:gzoE SYNS3Y » |enjoe Jo [eliu] « wou 3AI3IGNS « a8ejuenpe w>_.~m_wx . —
92UB}09II.-1S0d UolBWIIUOD o ;
1} Juo) 9pNINY . 9JUBA3[24 qOf « SS9UYDLI BIPIIAl
- ssau|nyasn Anqisip «
39 ‘39 PIAIRI3] o | Ajjenb uonewuoyu) «
‘S5 B-0) uoneAnow syallag ‘89 ‘89 110443 PaAIa2Iad + ] Ayjenb wasAs «
sawo2nQ SN 9AIBYT aoueydadse-1sod aoueidadne-3sod asn UOIBAIION Auxajdwo) «
A A osn
40 9583 PIAIRDID] ‘33 ‘sonsaoeseyd
32 ‘sjaijeg paiejas-ASojouyday
Ayads yse] o
Axajdwod yse] «
Ajenuinyse] o
Aljiqelieayse]
yeqpasy uonewJojsuel) Jaljeg ‘82 ‘sospapeIRyd
pajejas-yse]
sawo2n0 ase)s aoueydaddy-1sod aseys aouerdandy $403084 |ENIX3U0)
uondopy pue sjuapaIUY

Reference Framework for IT Adoption

Figure 1.

Twenty Second European Conference on Information Systems, Tel Aviv 2014



Sorgenfrei et al. / An Integrative Framework for IT Adoption

4.2 Acceptance stage of information technology adoption

The effect of antecedent factors on behavior is mediated by cognitive beliefs and motivations or
attitudes that fall into the acceptance stage of technology adoption (Ajzen and Fishbein, 2005; Zmud,
1979). The key outcome of this stage is personal commitment to use and initial use of an IT (Saga and
Zmud, 1994). In the following, we briefly introduce the classes of individual beliefs, motivations, and
use. More detailed descriptions of psychological processes during this stage can be found in Agarwal
(2000) and Ajzen and Fishbein (2005).

Beliefs: Beliefs are described as an individual’s “cognitive evaluation of the consequences of a
particular behavior” (Agarwal, 2000, p. 92) (i.e. using an IT application), based on perceptions of the
IT’s characteristics and the environment within which the IT is used. Depending on the target, beliefs
can be distinguished into behavioral, normative, object-based, and control-based beliefs (Ajzen and
Fishbein, 2005; Wixom and Todd, 2005). We identified several similar beliefs associated with an IT’s
perceived usefulness for job related performance as well as regarding an IT’s perceived ease of use,
which we grouped in our framework’s figure (visualized by brackets) to highlight their similarity. As a
second class, normative beliefs refer to perceptions that relate to influences of the social environment
(Eckhardt et al., 2009) and lead to perceived social pressure or subjective norms (Ajzen and Fishbein,
2005). In contrast, object-based beliefs (e.g. trust in the technology, Lankton et al., 2013, or perceived
trialability, Moore and Benbasat, 1991) have only limited impact on behavior but rather shape
perceived usefulness and ease of use (Wixom and Todd, 2005). Eventually, control related beliefs
refer to perceptions about one’s capabilities to succeed in performing a behavior including self-
efficacy and perceptions of external control (Ajzen and Fishbein, 2005; Venkatesh, 2000).

Motivations: Personal motivation is attributed to internal and external factors that initiate, energize,
and direct individual behavior (Latham and Pinder, 2005). We included the constructs proposed in the
theories of reasoned action and planned behavior (i.e. attitude, subjective norm, perceived behavioral
control, behavioral intentions, see Ajzen and Madden, 1986) as important motivational factors that
initiate subsequent behavior. Ajzen and Madden, (1986, p. 454) note that the constructs used in their
theory of reasoned action are “fundamentally motivational in nature.” Ajzen et al. (2009) report a
positive effect of motivation — assessed as attitude, subjective norms, and intentions — on individual
task performance. Other studies, however, report an overall low correlation between attitudes and
behavior and between intentions and behavior, conjuring conclusions that motivational factors are
limited predictors of behavior (see Ajzen et al., 2009; Ajzen and Fishbein, 2005). As a result, attitude
was excluded from the original technology acceptance model. Similarly, personal attitude is found to
be insignificant for intentions when accounting for perceived usefulness (Venkatesh et al., 2003).
Nevertheless, recent research suggests that low correlations between motivational factors and behavior
result, first, from a low stability of these factors over time, and, second, from a lack of compatibility
between motivations and the target behavior (Ajzen et al., 2009; Ajzen and Fishbein, 2005).

Use: Original theories on technology acceptance typically measure use through frequency and
duration of use (e.g. Compeau and Higgins, 1995; Davis, 1989; livari, 2005; Thompson et al., 1991).
Burton-Jones and Straub (2006) developed a rich measure of IT use based on different dimensions of
the system, task, and context within which the IT is employed. We propose that lean measures of use
(e.g. use/non-use, duration, and frequency of use) are appropriate to investigate initial use in the
acceptance stage, while rich use measures (e.g. the extent to which an IT is used to carry out tasks)
need to be applied to account for use in the post-acceptance stage. We also included measures for
cognitive involvement (e.g. flow and cognitive absorption) in this stage since they have been typically
used in theories on IT acceptance (e.g. Agarwal and Karahanna, 2000; Hausman and Siekpe, 2009) but
recognize their importance also for the post-acceptance stage.
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4.3 Post-acceptance stage of information technology adoption

The post-acceptance stage begins with the state where an IT application is used on a regular basis and
ends either with the eventual achievement of outcomes or the users’ final decision to discontinue use
(Cooper and Zmud, 1990). Behavior during the post-acceptance stage is often been assumed to be
influenced by the same set of factors that influence the initial acceptance decision (Jasperson et al.,
2005). However, beliefs, motivations, and behavior change as a result of users’ experiencing with and
learning to adapt to various features of the IT. Our framework depicts the dynamics from the
acceptance to the post-acceptance stage as transformation processes of individual beliefs, motivations,
and use that affect behavior and outcomes of IT adoption.

Belief transformation: Beliefs that are formed during the early adoption phase can change in later
stages as users gain first-hand experience with an IT (Bhattacherjee and Premkumar, 2004; Kim and
Malhotra, 2005). We use the term transformation to describe the assimilation and fluctuation of
personal beliefs during the adoption process. Similarly, Kim and Malhotra (2005) suggest a feedback
mechanisms from initial use to future beliefs and use intentions. In the post-acceptance phase, an
individual’s confirmation of initial beliefs with the IT’s characteristics emerge as a new factor that
drives transformation of user beliefs (Bhattacherjee, 2001; Bhattacherjee and Premkumar, 2004;
Khalifa and Liu, 2003). Among the factors that influence confirmation, we suggest that result
demonstrability has an important impact on belief transformation. Result demonstrability, defined as
the tangibility of results that are derived from using an innovation (Moore and Benbasat, 1991), is
expected to facilitate belief confirmation by increasing the visibility of results (Venkatesh and Davis,
2000). Previous research shows that transformation of beliefs is strongest in the immediate steps
following acceptance (Bhattacherjee and Premkumar, 2004), and that users in the early acceptance
stage employ a richer set of beliefs compared to later stages of the adoption process (Karahanna et al.,
1999). For example, several studies suggest that perceived ease of use becomes less important in the
post-acceptance phase as users become accustomed to the IT’s features, leading to declining effects of
perceived ease of use on attitudes and continuance intention over time (Davis et al., 1989; Hsieh and
Wang, 2007; Karahanna et al., 1999; Parthasarathy and Bhattacherjee, 1998; Szajna, 1996; Venkatesh
and Morris, 2000). Other determinants of motivation and behavior remain relevant throughout the
lifecycle of adoption but are adapted to first-hand experience. For example, past research shows that
perceived usefulness remains a significant determinant of users’ motivation and intentions in the post-
acceptance stage (Bhattacherjee, 2001; Hong et al., 2006; Karahanna et al., 1999). However, an IT’s
perceived usefulness may change once it is actually used to accomplish work-related tasks. More
recently, research has identified additional factors that transform and influence users’ continuance
intention such as trust in technology (Lankton et al., 2013) and variables proposed in the unified
theory of acceptance and use (Venkatesh et al., 2011).

Motivation transformation: Depending on the transformation of beliefs, individual motivation and
behavioral dispositions should adjust over time. For example, evidence suggests that the influence of
attitudes and subjective norm on users’ intentions changes from the pre- to the post-acceptance stage
together with users’ changing beliefs (Karahanna et al., 1999; Venkatesh et al., 2011). Specifically,
use intentions during the post-acceptance stage are strongly determined by users’ attitudes towards the
technology, while subjective norms become less important as individuals rely more on their own
experience rather than on external normative pressure (Karahanna et al., 1999; Venkatesh and Davis,
2000). In addition, satisfactory experiences with using a technology (Bhattacherjee 2001) are a key
determinant for intentions in the post-acceptance stage since satisfaction induces repeating the “same
course of action” (Limayen et al. 2007 p. 715). Bhattacherjee (2001) conceptualizes IS continuance
intention as the subjective probability that users will continue rather than discontinue using a
technology. Acknowledging the different dimensions of use during the post-acceptance stage,
Maruping and Magni (2012) adopt intention to explore a technology (Nambisan et al., 1999) to predict
the individual usage scope. Another view suggests that motivational factors may be replaced by prior
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use experience and habit as explanatory factors for behavior during the post-acceptance stage
(Jasperson et al., 2005; Kim and Malhotra, 2005; Limayem et al., 2007). Consistent with this view,
research has found that use experience and prior use behavior is usually a good predictor of
continuance intention and post-acceptance behavior (Karahanna et al., 1999; Venkatesh et al., 2002).
However, unlike motivational factors, indicators of past behavior and habit cannot explain how
different dimensions of use emerge in the post-acceptance stage (Ajzen and Fishbein, 2005).

Effective use (routinization and infusion): Due to the dynamics of the adoption process, use patterns
may change during the post-acceptance stage as users either intensify or extend their use behavior, or
reduce and resist to using additional features of the IT (Saga and Zmud, 1994). The term effective use
reflects a large suite of different behaviors during the post-acceptance stage including routinization,
infusion, and continuance of a technology. Burton-Jones and Grange (2013) define effective use as
“using a system in a way to that helps to attain the goals for using the system” (p. 633). It is through
this relation to IT performance that effective use extends the concept of initial, or actual IT use
(Schwarz and Chin, 2007). DeLone and McLean (2003) argue that research on technology use needs
to consider the nature and depth of use in order to “capture the relationship between usage and the
realization of expected results” (p. 16). Drawing on the stage model of IT implementation, we propose
that effective use can be differentiated into routinization and infusion of technology into work
processes. Whereas routinization aims at standardizing and exploiting technology use to improve
efficiency and leverage existing work practices (Subramani, 2004), infusion refers to innovative and
creative use scenarios (Li et al., 2013; Sundaram et al., 2007). Research has conceptualized a variety
of dimensions that relate to infusion, including emergent or explorative use of the IT to support work
processes (Ahuja and Thatcher, 2005; Maruping and Magni, 2012; Nambisan et al., 1999; Saeed and
Abdinnour, 2011) and extended use, or use of additional system features to support a given task (Hsieh
and Wang, 2007; Jasperson et al., 2005). These different use dimensions are a key for understanding
and studying outcomes of IT adoption.

4.4 Outcomes of information technology adoption

Many studies on IT adoption stop short of addressing individual and organizational outcomes that
result from using an IT over a certain time period. Nevertheless, the available evidence suggests that
effective use generates IT-enabled performance, and that infusion has a stronger impact on
performance than routinization of use (Sundaram et al. 2007). Although some studies report a link
between actual use and outcomes (e.g. Devaraj and Kohli, 2003), more recent results support our view
that the achievement of outcomes operates through forms of effective use (Hsieh et al. 2011;
Sundaram et al. 2007). In line with DeLone and McLean (2003), our framework also includes a
feedback loop from outcomes back to post-acceptance beliefs and confirmation reflecting the dynamic
nature of the adoption process.

On an individual level, outcomes are conceptualized as IT-enabled administrative performance
(measured in terms of improved work quality) and general task performance (measured in terms of the
improved ability to produce key results in a job, e.g. Sundaram et al. 2007; Goodhue and Thompson,
1995; livari, 2005). Other outcomes of individual IT adoption are more distal and follow from
individual performance. Such outcomes could be enhanced performance and productivity on an
organizational level (Devaraj and Kohli, 2003) or impacts for society (e.g. access to and transferrig of
information, Seddon, 1997). DeLone and McLean (2003) summarize different impacts of IT use as net
benefits; a term that includes both costs and potential negative consequences of IT adoption. For
example, Roy Sarkar (2010) reports that significant financial or legal consequences may result from
non-adherence or resistance to corporate terms of IT use. In addition, short and mid-term individual
outcomes may result from addictive use, which is related to techno-stress, and may have long-term
negative effects (Turel et al., 2011).
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5 Discussion and Conclusion

Research on technology adoption has cumulated in a large number of theories that cover different
aspects of the adoption process. Given the dynamics of individual IT adoption, single theories
typically explain only a small portion of the entire IT adoption process. Hence, there is room for
integrating different theoretical approaches in a homogenous framework (Wixom and Todd, 2005).
The framework we suggest intends to help classifying and comparing different theoretical approaches
on IT adoption. While a complete comparison is beyond our scope here, we lay a fundament for
developing more complete and actionable theories on IT adoption. In the remainder of this article, we
discuss how our framework relates to previous theories on IT adoption, point out our paper’s
limitations, and provide guidance for future research.

Looking at the scope of the original theories summarized in the foundation section allows for two
observations. First, theories have mainly focused on constructs within the acceptance stage of IT
adoption as well as on antecedent and contextual factors (see Figure 1). Of the eight original theories,
only the IS continuance model (Bhattacherjee, 2001; Bhattacherjee and Premkumar, 2004) specifically
considers the post-acceptance stage. Although the IS success model (DeLone and McLean, 2003) and
the innovation diffusion theory (Rogers, 1983) refer to the post-acceptance stage in their consequences
(see Table 1), both theories’ focal constructs are linked to the acceptance stage and do not consider
direct antecedents of outcomes. Second, several theories exhibit a conceptual gap between different
stages of the adoption process. For example, the 1S success model (DeLone and McLean, 2003) and
task-technology fit model (Goodhue and Thompson, 1995) propose a direct relationship between IT
use and performance impact without considering the role of individual motivations during the post-
acceptance stage. The absence of behavioral attitudes in the IS success literature has also been noted
by Wixom and Todd (2005). Similarly, innovation diffusion theory neglects the mediating role of
motivation between initial beliefs and use. While the absence of mediating constructs does not
diminish the theory’s practicality, gaps in our understanding of the underlying psychological processes
may account for “equivocal relationships” within the adoption process (Wixom and Todd, 2005 p. 89).

The presented framework is not an exhaustive model. Rather, we have limited our synthesis to models
and constructs that have been well established in IT adoption research. The comprehensiveness as well
as the complexity of the framework can and should be extended by integrating further theories from
the IS field (e.g. the PC utilization model, Thompson et al., 1991, the theory of interpersonal behavior,
Triandis, 1977, or appropriation theory, Mendoza et al., 2010) as well as from neighboring disciplines
(e.g., from motivation or commitment theory, Locke and Latham, 2004; Klein et al., 2012). We also
focused our analysis on the models in their original forms. Recent extensions of some of these models
(e.g. the UTAUT, Venkatesh et al., 2011) cover additional aspects of both acceptance and post-
acceptance stages. Moreover, our framework is based on the dominant positivist research paradigm
that looks at the quantitative aspects of innovation (i.e. the “extent” of adoption). Fichman (2004), for
example, proposed a more innovative approach that also considers aspects such as the quality of the
innovation as dependent variable of IT adoption.

Our framework touches several issues that remain open for future research. We summarize possible
guestions in Table 2. As a first field for future research, we see a broadening set of antecedent and
contextual factors linked to IT adoption that we categorize in our framework into five classes.
Nevertheless, the influence of these factors on different individual beliefs, motivation, and behavior
across different stages of the adoption process provides further research opportunities. For example,
research has found that prior experience and habit influence post-acceptance behavior suggesting that
the importance of these factors increases in later stages of the adoption process (Jasperson et al., 2005;
Kim and Malhotra, 2005; Limayem et al., 2007).

As a second category, research opportunities emerge from the overlapping of different theoretical
beliefs and motivations during the acceptance stage. During the development of our framework, we
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noted the similarity of different constructs relating to perceived usefulness of an IT application for
work purposes. One possible path would therefore be to re-conceptualize the dimensions related to an
IT’s perceived usefulness and provide clarity on the constructs in line with Suddaby (2010). Moreover,
while some beliefs have transitory effects on users’ motivation, others are more persistent and also
influence the post-acceptance stage. However, we lack understanding of which beliefs transform due
to conscious updating mechanisms, which are influenced by prior use, and which remain relatively
stable over time. A further question concerns the role of personal commitment to use a technology.
Commitment, defined as an internal bond that binds an individual to a course of action, has recently
been conceptualized as a mediator between beliefs and motivation (Klein et al., 2012). While
commitment is also emphasized as a characteristic force of the acceptance stage (Cooper and Zmud,
1990), we found no evidence that commitment has been explicitly considered in IT adoption research.

Antecedent and

e Which contextual factors have continuing effects on individual post-adoption beliefs, and
Contextual Factors

which factors are transitory, with effects fading over time?

e What is the relationship between overlapping individual beliefs, such as perceived

Acceptance Stage usefulness and job fit?

e Which beliefs have distal in addition to proximal effects on post-acceptance motivation
and use? What is the role of personal commitment for individual technology acceptance?

e How do personal beliefs (such as perceived ease of use) and motivations (such as

Post-acceptance intentions) change over time as individuals move from the acceptance to the post-

Stage acceptance stage?

e Why do use patterns change over time as users move from the acceptance to the post-
acceptance stage?

Outcomes e What is the effect of different use dimensions for individual (and organizational)
performance outcomes?

Table 2. Areas for Future Research

A third research perspective relates to the transformation of beliefs, motivation, and behavior during
the post-acceptance stage. For example, there is evidence that individual beliefs such as perceived ease
of use change over time. However, while the majority of studies concludes that perceived ease of use
becomes less important (to the point of being insignificant) in the post-acceptance stage, research has
also found positive effects of perceived ease of use on users’ continuance intentions and extended use
(Hsieh and Wang, 2007; Liao et al., 2009; Venkatesh et al., 2011). Similarly, changes in IT use over
time are attributed primarily to satisfactory or unsatisfactory use experiences during the post-
acceptance stage that either led to confirmation or disconfirmation of the initial use decision. Again,
the concept of habit (Limayen et al., 2007, Kim and Malhotra, 2005) offers an additional perspective
on (un-)changed use behavior which could be used to investigate the drivers of use patterns over time.
Eventually, very little research has addressed the relationship between different dimensions of
effective use and performance outcomes. Rather, research examining the effects of IT adoption on
individual or organizational performance has focused on initial use measures, without considering
more complex use forms (see e.g. DeLone and McLean, 2003; livari, 2005). Future research might
thus put effort into exploratory studies on these more complex use forms.

In conclusion, this article contributes to research in three ways. First, we synthesize different
theoretical models and stages of IT adoption and use, covering the adoption process from acceptance
to outcomes (end-to-end view). The resulting framework helps researchers to classify and consolidate
different determinants of acceptance and post-acceptance behavior. Second, our framework
conceptualizes the nomological network and the dynamics of the adoption process through the
transformations of users’ beliefs and motivations from the acceptance to the post-acceptance stage.
Third, our integrative view on IT adoption reveals determinants and aspects of adoption and use that
are conceptually similar (e.g. beliefs regarding the usefulness) or distinct (initial versus effective use).
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