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Understanding the Determinants of Business Intelligence
System Adoption Stages: An Empirical Study of SMEs

Abstract

Although business intelligence systems (BIS) adoption research has progressed
considerably since its early inceptions, our understanding of the influence of BIS
determinants across different adoption stages remains limited. In response, we
develop and empirically test a conceptual model for assessing the determinants of
BIS diffusion on the evaluation, adoption, and use stages. The model is based on
two prominent, firm-level adoption concepts: the diffusion of innovation (DOI)
and the technology, organization, environment (TOE) framework, extended with
our previous research findings. Drawing on data from 181 small and medium
enterprises (SMEs), we identify seven distinct determinants (i.e. cost, BIS is part
of ERP, management support, rational decision-making culture, project
champion, organizational data environment, organizational readiness) as
statistically significant for different adoption stages.

Keywords

Business intelligence systems (BIS); Information technology/information systems
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1. Introduction

Today’s firms generally operate in a complex and extensively competitive global
business environment. Such conditions force firms to set goals that include
continuously competing with rivals by operating more efficiently and
productively, and by reducing operating costs (Chan and Chong, 2013). The
widely recognized primary driver of organizational productivity, i.e. technological
innovation, will significant contribute to firms’ goals, but only when widely
adopted (Zhu et al., 2006a). Thus, it is crucial for firms to understand the process
and determinants of technology adoption (Karahanna et al., 1999).

One innovation that can significantly contribute to the firm’s goals by improving
decision-making is business intelligence systems (BIS) (Popovi® et al., 2012). BIS
were developed as an IS innovation for offering data integration and analytical
capabilities that can provide valuable decision-making information for
stakeholders at different organizational levels (Turban et al., 2010, Yeoh and
Popovie, 2016). We define BIS as ‘quality information in well-designed data
stores, coupled with software tools that provide users timely access, effective
analysis and intuitive presentation of the right information, enabling them to
take the right actions or make the right decision’ (Popovi® et al., 2012). In
investigating business value of BIS, existing studies suggest BIS enable
enhancements in firms’ strategic planning, business processes, improvements of
performance, and building of competitive advantage (Popovi® et al., 2014,
Davenport et al., 2010, Negash and Gray, 2008) whereas time savings and better
information for supporting decision making are considered the main direct
benefits of BIS implementation (Watson et al., 2002).

Although there are similarities among different types of IS, prior BIS research
reveals key differences between BIS and other types of IS (Popovi® et al., 2012).
These divergences are one of the main reasons for the need to examine the field
of BIS adoption separately from traditional IS adoption and to gain a better
understanding of the determinants and their effects on the BIS adoption process.
To do so, firms must consider an integrative view of the adoption process that

builds on prior IS adoption studies and advances them to address the specifics of
BIS.

In the broader field of IS/IT adoption research, studies about BIS adoption are
still scarce. Moreover, extant research in the BIS milieu primarily focuses on
large-sized firms (Popovi® et al., 2012, Wixom and Watson, 2010, Yeoh et al.,
2008). Accordingly, in the present work we focus on BIS adoption in small and
medium enterprises (SMEs). These organizational entities have been found to
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importantly contribute to a country’s economic development, technological
advancement, and job creation opportunities (Ayyagari et al., 2011, Fink, 1998).

Further, our work aims to explain the process of BIS adoption at the firm level,
as opposed to the more abundant research performed on IT acceptance at the
individual level (i.e. acceptance of innovations from individuals within the firm).
To the best of our knowledge, this topical area of firm-level IT adoption is still
under-researched. We contribute to the existing body of knowledge by answering
the call by Puklavec et al. (2014) to identify and empirically test which
determinants are important for BIS adoption in SMEs at the firm level.

The remainder of the paper is organized as following: the next section introduces
the innovation diffusion theory. Next, we present our research model and
hypotheses, outline the data sources and explain our data analysis procedure.
This is followed by our findings on the key determinants of BIS adoption at the
firm level in SMEs. In the discussion section, we explore the theoretical
contributions and practical implications of our findings. Finally, some inherent

limitations and avenues for future research are given.
2. Theoretical development

2.1 Business intelligence systems

Following a longer period of investments in setting up a technological foundation
that supports business processes and strengthens the efficiency of operational
structure, most firms have reached a point where the utilization of IT to support
strategic decision-making became critical (Petrini and Pozzebon, 2009, Popovi® et
al., 2014). Perceived as a response to the growing needs for access to relevant
information BIS have the potential to maximize use of information, thereby
creating or enhancing competitive advantage (Popovi® et al., 2014). From the
perspective of firm knowledge creation and through utilitarian view on IS BIS
differentiate themselves from other IS 1) through the authority to commence
problem articulation and discussion, and 2) on data selection, by addressing
various information needs of decision-makers at different organizational levels
(Ferrari, 2011, Shollo and Galliers, 2013). Such BIS capabilities play a strategic
role for the firms, where the decision-making process is considered a critical
success factor as it is by strategic management (Rossignoli et al., 2010).

2.2 Technology adoption

In the last decades, different prominent theories, frameworks, and models have
shaped the field of technology adoption, e.g. the Technology Acceptance Model
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(TAM) (Davis, 1989, Davis et al., 1989), Theory of Planned Behavior (TPB)
(Ajzen, 1991), Unified Theory of Acceptance and Use of Technology (UTAUT)
(Venkatesh et al., 2003), Diffusion of Innovation (DOI) (Rogers, 1995) and the
Technology, Organization and Environment (TOE) framework (Tornatzky and
Fleischer, 1990). Of those listed above, only the DOI theory and TOE framework
represent the most prominent adoption models on the firm level (Oliveira and
Martins, 2011) and are, as such, commonly employed as theoretical foundations
for other firm-level studies and theories (Chong et al., 2009). When addressing a
particular technology adoption environment, it is important to combine different
adoption models and relevant concepts to achieve a more exhaustive insight into
the adoption phenomenon (Oliveira and Martins, 2011). Deriving from the TOE
framework and developed in the setting of IT adoption in SMEs, the Iacovou et
al. (1995) model represents a good example of upgrading a prominent theoretical
foundation for the purpose of a specific research context.

2.3 The technology-organization-environment framework (TOE)

The TOE framework encompasses three contexts that influence a firm’s adoption
of innovation: technology, organization, and environment (Feldman et al., 2016,
Tornatzky and Fleischer, 1990). The technology context consists of the
availability and characteristics of technology. It refers to all technologies relevant
to the firm (internal or external). Next, the organization context denotes the
firm’s characteristics, such as formal and informal linking structures,
communication processes, size, and slack. Finally, the environment context
relates to the opportunities for and limitations of innovations, including the
industry characteristics and market structure, technology support infrastructure,
government regulation, and other actors’ endeavors that may have an influence
on the adoption (Tornatzky and Fleischer, 1990, Ahmadi et al., 2017, Lin, 2014).

The TOE framework has been viewed as aligned with other explanations of
innovation adoption rather than offering a competing explanation to them.
Tension between the TOE framework and other theories has been seen as slight,
and this tension has, at this point, to be resolved by allowing the TOE framework
to subsume competing ideas, rather than respond to them. For instance, it has
been noted that the TOE framework is consistent with the theory of the diffusion
of innovations (DOI) (Rogers, 1995).

2.4 Diffusion of innovations (DOI) theory

DOI theory (Rogers, 1995) explains the diffusion of innovation within a firm. It
states that an innovation goes through a five-stage process until it thrives in the

3
© Emerald Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.



Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

firm (Sharma, 2009). The distinction between the different stages of the adoption
process allows a better insight into the diffusion of innovations, and offers a
possibility to more broadly examine the innovation adoption phenomenon.
Although the DOI theory presents five stages, most studies on innovation
diffusion focus on only three [i.e. evaluation (persuasion stage), adoption
(decision stage), and use (implementation stage)] (Chong and Chan, 2012, Zhu et
al., 2006Db).

According to the innovation diffusion literature, the assimilation of an innovation
starts from a firm’s evaluation of the innovation. This initial stage deals with the
identification and prioritization of needs and problems on one hand, and with
searching the organization’s environment to locate innovations of potential
usefulness to meet the organization’s problems (Rogers, 1995). The degree to
which an innovation fits the problem to be solved will influence the decision to
adopt the innovation. The IT literature (Armstrong and Sambamurthy, 1999)
suggests that the potential of IT to enhance a firm’s performance in value chain
activities (Porter and Advantage, 1985) is a significant motivation for the firm to
adopt IT. Applying this view to BIS context, we define BIS evaluation as
assessing the potential benefits of BIS to improve a firm’s performance in value
chain activities such as cost reduction and market expansion.

Following evaluation is the stage of adoption. Consistent with the technology
adoption literature (Rogers, 1995), we define BIS adoption as making the decision
to use the BIS for value chain activities. A number of studies examined
antecedents of IT adoption decisions and found significant differences between
adopters and nonadopters in terms of internal resources and external
environments (Iacovou et al., 1995, Zhu et al., 2003). Because the adoption
decision legitimizes resource allocation required by the general deployment of the
innovation (Cooper and Zmud, 1990), this stage is deemed a necessary step
toward the widespread usage of the technology.

Nevertheless, adoption does not always result in widespread usage of the
technology by a firm. Assimilation theories suggest that most information
technologies exhibit a “gap,” i.e., their widespread usage tends to lag behind their
adoption (Fichman and Kemerer, 1999). After a new IT innovation is adopted, it
needs to be accepted, adapted, and used in the firm (Zhu et al., 2006b). This
stream of research has an important implication for our present study: adoption
and use are two distinct stages. With BIS use we understand the stage in which
BIS is widely used as an integral part in a firm’s value chain activities and where
its use helps attain the goals for using the system (Burton-Jones and Grange,
2012).
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3. Research model

We propose an integrative research model (shown in Figure 1) that encompasses
the two described prominent, firm-level innovation adoption models, namely the
TOE framework and the DOI model, updated with recent findings from the
literature (Puklavec et al., 2014). Coupling the TOE framework with the DOI
model variables provides an improved ability to explain IT adoption (Hsu et al.,
2006, Picoto et al., 2014) and creates a theoretically grounded basis to evaluate
the technology, organization, and environment characteristics of an SME that
affect BIS adoption. We identify constructs based on existing I'T/IS research and
augment them with findings from comprehensive exploratory research about the
determinants of BIS adoption in SMEs (Puklavec et al., 2014).

In order to gain a deeper insight into the dynamics of the BIS adoption process,
we extend the model with BIS evaluation, adoption, and use as dependent
variables. These variables are in line with the DOI stages of innovation and
certain previous adoption studies (e.g. Bose and Luo, 2011, Chan and Chong,
2013, Chong and Chan, 2012, Thomas et al., 2015, Zhu et al., 2006b) that propose
use of the TOE/DOI constructs when studying these three stages of innovation
adoption.

3.1 The technological context

We consider relative advantage as the degree to which a BIS is perceived as being
superior to the system it replaces (Rogers, 1995). Earlier studies (e.g. Li et al.,
2011, Oliveira et al., 2014, Premkumar and Roberts, 1999, Ramamurthy et al.,
2008, Thong, 1999, Tsai et al., 2010) suggest that the relative advantage of an IT
innovation is one of the predictors most frequently used in IS adoption research.
Positive perceptions of an IS’s benefits should induce an SME to adopt the new
IT innovation (Thong, 1999). A positive impact should already be indicated in the
evaluation phase as firms require confirmation about the project’s feasibility and
substantive benefits from the IT innovation before its adoption is considered
(Ramamurthy et al., 2008), which corresponds to the work of Tsai et al. (2010)
where relative advantage significantly impacts the adoption intention. The
influence of relative advantage also remains present in late adoption stages since
perceived relative advantage positively affects firms’ intention to continue to use
the innovation (Li et al., 2011). Accordingly, we put forward the following
hypothesis:

Hypothesis 1 (H1): Relative advantage has a positive impact on BIS evaluation,
adoption, and use.
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Previous studies argued the financial/cost aspect of an innovation through
diverse approaches (Caldeira and Ward, 2002, Chwelos et al., 2001, Hameed et
al., 2012, Lee and Larsen, 2009, Lee and Kozar, 2008). We understand cost as
cost effectiveness, i.e. where the benefits of adoption new technology exceed the
costs of such technology (Premkumar and Roberts, 1999). Although cost is no
longer a bottleneck for SMEs in adopting an IT innovation due to progress in IT
development, the accessibility of out-of-the-box solutions and falling software and
hardware prices, the cost aspect remains a big deterrent to adoption (Premkumar
and Roberts, 1999). Further, cost is recognized as one of the most significant
determinants hindering the IT development of small firms (Iacovou et al., 1995).
It is thus common for firms to evaluate the costs relative to the benefits before
deciding to adopt an IT innovation (Premkumar and Roberts, 1999). For
subsequent adoption stages, namely the adoption and use stages, it is confirmed
that costs have a strong effect on both stages (Chong and Chan, 2012). This may
be attributed to the importance firms give to reducing costs and, thus, to their
readiness to exploit the new IT to reduce costs (Tung and Rieck, 2005). An
alternative explanation might be that firms seek a long-term return on their IT
investment as opposed to only considering the short-term costs (Chong and Chan,
2012). As a result, we postulate that:

Hypothesis 2 (H2): Cost (effectiveness) has a positive impact on BIS evaluation,
adoption, and use.

BIS is part of ERP is a determinant that has only recently been considered in
BIS adoption studies (Puklavec et al., 2014) and holds important value for
understanding the BIS adoption phenomenon. We define this determinant as a
state where BIS does not subsist as an independent IS solution, but is integrated
into an ERP solution as an indivisible part of it and is, as such, typically
implemented along with ERP. Yeoh et al. (2008) find that solid data source
systems are fundamental for implementing BIS, in ETL (extraction,
transformation, loading) processes, and in providing useful information for
enhanced decision support. Subsequently, it is crucial to assess the stability and
consistency of data source systems in order to avoid the costs stemming from
changes after implementation of the BIS (Yeoh et al., 2008). As SMEs generally
lack resources (Ifinedo, 2011, Quaddus and Hofmeyer, 2007) and cannot afford
extra post-implementation costs, it is even more vital to ensure an adequate data
source and smooth ETL, which can be realized with an integrated BIS/ERP
solution in which the data source is commonly bound with the BIS, while ETL is
ensured natively. Aligning these findings with previous research (Puklavec et al.,
2014) where it is suggested that a BIS which forms part of the firm’s ERP system
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will be adopted more often, quicker, and more easily than other BIS, and given
that these circumstances are primarily the case of the early adoption stages (i.e.
evaluation and adoption stages), we hypothesize that:

Hypothesis 3 (H3): BIS being part of ERP has a positive impact on BIS
evaluation, adoption, and use, yet the effect is greater on the evaluation and
adoption stages than on the use stage.

3.2 The organizational context

We consider management support as top management’s explicit and active
support for the introduction and development of an IT innovation (Bruque-
Camara et al., 2004). In SMEs, the decision-makers are commonly members of
the top management team and, hence, the adoption of an IT innovation should
have their explicit and active support (Premkumar and Roberts, 1999). As
indicated in various research studies, management support is positively related
to the adoption of an IT innovation (Chong et al., 2009, Hameed et al., 2012,
Tung and Rieck, 2005). What is more, some previous studies suggest that
management support is a key determinant affecting IT adoption (Hwang et al.,
2004, Ramamurthy et al., 2008, Tsai et al., 2010) as management's commitment
ensures indispensable resources for implementing the new technology
(Premkumar and Roberts, 1999). Past research also empirically supports the
proposition that management support is crucial to the successful adoption and
use of innovations in SMEs since managers act as change agents in the adoption
process (Ifinedo, 2011). If management is not convinced about an IT innovation,
the innovation will likely not be adopted (Premkumar and Roberts, 1999).
Regarding the different adoption process stages, Chan and Chong (2013) reveal
that management support is a significant determinant in all three stages of IT
innovation adoption. Therefore, we propose that:

Hypothesis 4 (H4): Management support has a positive impact on BIS evaluation,
adoption, and use.

A rational decision-making culture indicates the presence of organization-wide
respect for measuring, testing, and evaluating quantitative evidence in decision
processes. Such a culture encourages the use of data and information to support
work processes and perform analyses, also with advanced techniques (Kulkarni
et al., 2017). Previous research suggests that organizational culture signifies an
important positive effect on the adoption process of an IT innovation (Gu et al.,
2012). Regarding the influence of organizational culture on the use of an
innovation, Popovi® et al. (2012) study the strong impact of fact-based decision-
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making culture on BIS use, while Frambach and Schillewaert (2002) find that in
the adoption process’s evaluation stage, firms become aware of an IT innovation,
form an approach to it, and evaluate it, thus we assume a positive role of firms’
rational decision-making culture in the evaluation stage. Based on the
discussion, the following hypothesis is put forward:

Hypothesis 5 (H5): A rational decision-making culture has a positive impact on
BIS evaluation, adoption, and use.

We define project champion as a management-level individual who recognizes the
usefulness of an idea for the organization, and leads authority and resources for
such an idea throughout its development and implementation phases (Meyer,
2000). This individual is the person who creates the awareness and a positive
impression of an IT innovation (Gu et al., 2012). The adoption of an IT innovation
normally meets certain resistance, and the project champion is expected to
reduce such resistance (Hwang et al., 2004). Existing research indicates the
presence of a project champion is a significant variable in successful adoption of
an IS, and that it impacts all adoption process stages (Bose and Luo, 2011). In
the evaluation stage, the project champion conventionally motivates
management to acquire an IT innovation and creates awareness of the innovation
within the organization. In the later stages of adoption and use, the project
champion facilitates user acceptance (Hameed et al., 2012). Consequently, the
absence of a project champion can lead to an IT innovation not being adopted, as
shown in numerous studies (Hwang et al., 2004). It can thus be hypothesized
that:

Hypothesis 6 (H6): The presence of a project champion has a positive impact on on
BIS evaluation, adoption, and use.

In the existing research, organizational data environment is considered as data
quality, availability, loading etc., related to the process of preparing input data
for BIS (Rehman and Raza Ali, 2014). It is contingent on successful realization of
data resource management which can offer several benefits (e.g. reducing errors,
increasing the ability to access previously unavailable information and
interpret/share data across IT applications) (Ramamurthy et al., 2008). An
inadequately managed data environment is linked to problems with data
availability, quality, reliability, integrity, security, and data standards
(Ramamurthy et al., 2008). An environment with such characteristics can face
serious challenges when seeking to introduce and adopt BIS because BIS depend
highly on the integration of different data sources (Popovi® et al., 2010). We
therefore propose that:
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Hypothesis 7 (H7): A high quality organizational data environment has a positive
impact on BIS evaluation, adoption, and use.

We consider organizational readiness as the availability of the organizational
resources required for innovation adoption (Iacovou et al., 1995). In this study,
we discuss this determinant using the availability of financial, technological, and
other necessary resources, aside from IT knowledge and expertise in the adopting
organization (Grandon and Pearson, 2004, Ifinedo, 2011). While some previous
research suggests organizational readiness is not significant (Ifinedo, 2011,
Grandon and Pearson, 2004, Quaddus and Hofmeyer, 2007), other studies
confirmed this determinant as a significant (Mehrtens et al., 2001, Tsai et al.,
2010) or even the most significant factor (Hameed et al., 2012) in adoption of an
IT innovation. Consistent with Iacovou et al. (1995), organizational readiness
could be one of the primary aspects explaining the BIS adoption behavior of
SMEs, not only in the adoption but also in the evaluation stage as better
prepared firms are usually less likely to feel intimidated by the new IT
innovation and further in the use stage since firms which can afford better BIS
projects are more likely to experience greater benefits from use of the BIS. We
thus suggest that:

Hypothesis 8 (H8): Organizational readiness has a positive impact on BIS
evaluation, adoption, and use.

3.3 The environmental context

Specific to the environmental context, we consider external support as relevant to
BIS adoption. External support refers to the readiness of support for
implementing and using a technology-based solution (Premkumar and Roberts,
1999, Quaddus and Hofmeyer, 2007). Outsourcing and third-party support are
shown to have an important impact on the adoption of IT innovations as firms
are more prepared for the risks of implementing new technologies if adequate
vendor or third-party support for the technology is available (Premkumar and
Roberts, 1999). Moreover, the more external support is expected, the more SMEs
are motivated to adopt IT innovations since SMEs have a limited number of
internal IT experts available to support implementation; this lack of experts is
also recognized as a major inhibitor of advanced IS adoption in SMEs (Lee and
Larsen, 2009). As seen in the definition of external support, this determinant not
only influences the adoption but also the use of the innovation. When adding in
Lee and Larsen’s (2009) assertion that external support significantly affects the
evaluation and actual adoption, it can be postulated that:
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Hypothesis 9 (H9): External support has a positive impact on BIS evaluation,
adoption, and use.
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3.4 Technology adoption stages

According to the DOI theory (Rogers, 1995), an IT innovation adoption process
goes through various stages. While these stages might be viewed as individual
independent variables in an adoption model, their interdependence should also
be considered (Sharma, 2009, Saeed and Abdinnour, 2013).

Evaluation of BIS arises when the firm initiates a consideration of the different
aspects (technology, organization, environment) of the BIS adoption process. In
the evaluation phase, the firm collects information about the BIS, which is then
used for evaluating the BIS’s suitability and possible advantages it may bring to
the firm and its users (Zhu et al., 2003). The evaluation stage constitutes the
foundation for an efficient adoption. Thus, we posit:

Hypothesis 10 (H10): The evaluation of BIS has a positive impact on BIS
adoption.

The adoption phase refers to the decision-making when a firm chooses which BIS
solution suits its requirements (Chong and Chan, 2012). Following previous
research, we propose a systemic sequence among the adoption stages, whereby
BIS adoption leads to the BIS use stage (Chan and Chong, 2013). With BIS use
we understand using a BIS in a way that helps attain the goals for using the
system (Burton-Jones and Grange, 2012). Accordingly, we hypothesize:

Hypothesis 11 (H11): BIS adoption has a positive impact on BIS use.
3.5 Controls

Size and industry variables are used to control data variation that is not
explained by the other variables of the proposed model. After considering earlier
studies (Buonanno et al., 2005, Gu et al., 2012, Hsu et al., 2006, Popovi® et al.,
2014, Thomas et al., 2015, Thong, 1999), we include size and industry dummy
variables as control variables.
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Figure 1: Research model
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4.1 Measurement

Based on the proposed conceptual model, we develop a questionnaire to conduct a
survey within SMEs. The questionnaire covers the following constructs: relative
advantage (RA), cost (C), BIS is part of ERP (BPE), management support (MS),
rational decision-making culture (RDMC), project champion (PC), organizational
data environment (OCE), organizational readiness (OR), external support (ES),
evaluation (E), adoption (A), and use (U). These constructs were based on the
existing literature (Hameed et al., 2012, Puklavec et al., 2014, Iacovou et al.,
1995, Oliveira et al., 2014, Rogers, 1995, Tornatzky and Fleischer, 1990). The
measurements applied a seven-point Likert scale on an interval level ranging
from “strongly disagree” to “strongly agree”. Consistently with the respective
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literature, all constructs used were operationalized as reflective, except the use
that was operationalized as formative construct.

Questionnaire items were reviewed for their content validity by a group of six IS
researchers and BI professionals, all aptly familiar with the BIS adoption
phenomenon in SMEs. Following their comments, some amendments to the
questionnaire instrument were made. The instrument was further pilot tested on
25 randomly selected SMEs from the sample frame, which confirmed its validity
and reliability.

4.2 Data

We used an online survey service which allows online surveys to be created,
executed, and briefly analyzed. To obtain a comprehensive list of survey
respondents, namely firms that qualify for small or medium-sized firms according
to the official country classification, we merged records from the commercial
business register with records of business entities from the database of the
National Agency for Public Legal Records and Related Services. The final list
provided 2,024 SMEs from various industry sectors eligible for inclusion in the
study. The invitation to complete the survey was distributed by email. In order to
increase the content validity, participation of the most qualified BIS person (i.e.
CIO, other management, or senior IS personnel) was requested, along with a
brief yet complete description of the research’s scope and importance. Once the
participant firm agreed to participate in the study, a second email was sent to the
participating individuals explaining the nature of the research and asking
additional information about the participant. Each individual provided additional
data about his position, year of employment, and experience in the field.

Data were collected in mid-2015. Over 12 weeks, a total of 181 usable responses
was obtained, corresponding to a response rate of 8.9%. The relatively low
response rate was expected since we had targeted all SMEs, i.e. adopters and
non-adopters, regardless of how familiar an individual firm was with BIS. The
industry profile of the sample is as follows: 50.3% of the respondents come from
the services sector, 24.3% from the manufacturing industry, and 25.4% from the
distribution sector.

In order to test for non-response bias, we compare the distributions of early and
late respondents in the sample using the Kolmogorov-Smirnov test (Ryans, 1974).
The sample distributions of the early and late respondents do not differ
statistically (the p-value for all variables was above 0.10). The absence of non-
response bias is thus confirmed (Ryans, 1974). Moreover, we test for common
method bias using Harman’s single-factor test (Podsakoff et al., 2003). The test
shows that the most variance explained by a single factor was 24.9% and that
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none of the factors’ variance exceeds 50% of the suggested threshold value.
Accordingly, we confirm the absence of any significant common method bias in
the data set.

5. Results

The data analysis is conducted through partial least squares (PLS), a variance-
based structural equation modeling technique. PLS is suitable for this research
since: (i) some items in the data are not distributed normally (p < 0.01 based on
the Kolmogorov-Smirnov test), (ii) the conceptual model is considered as complex;
and (iii) it has not been previously tested (C. Martins, Oliveira, & Popovie, 2014).
To test the proposed research model, we use Smart PLS 3 (Ringle et al., 2015).

Before testing the structural model, we first examine the reflective part of the
measurement model in order to assess the construct and indicator reliability,
internal consistency, convergent validity, and discriminant validity. The quality
of the formative construct in the measurement model is then determined through
content validity (Straub et al., 2004), multicollinearity (Diamantopoulos and
Siguaw, 2006), and weights (Chin, 1998), all described in the following sections.

5.1 Measurement model

Examination of the model is reported in Tables 1 and 2. First, we assess the
construct reliability, tested using the composite reliability coefficient and
Cronbach’s alpha. As shown in Table 2, all constructs have composite reliability
(CR) and Cronbach’s alphas (CA) above 0.7, suggesting the constructs are reliable
(Chau, 1999, Straub, 1989).

Indicator reliability is assessed using the criterion that the factor loadings should
exceed the value of 0.7 (Henseler et al., 2009). As seen in Table 1 (in bold), all
loadings are above 0.7. Further, all items are statistically significant at 0.001.
The model thus shows adequate indicator reliability.

In order to test convergent validity, we use average variance extracted (AVE). As
seen in Table 2, all constructs show an AVE higher than 0.5, thereby meeting the
criterion that the AVE should be above 0.5 so that the construct explains more
than half of the variance of its indicators (Henseler et al., 2009, Bagozzi and Yi,
1988).

Discriminant validity is evaluated based on the Fornell-Larcker criterion, cross-
loadings, and Heterotrait-Monotrait Ratio (HTMT). The Fornell-Larcker criterion
calls for the square root of the AVE to be greater than the correlations between
the latent variables (Fornell and Larcker, 1981). Table 2 shows that the square
roots of the AVEs (in bold) are greater than the correlation between each pair of
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variables. The criterion of cross-loadings suggests the loading of each factor
should be greater than all cross-loadings (Go6tz et al., 2010). To achieve these
criteria, we delete items ODE4 and E2. Subsequently, as shown in Table 1, the
patterns of the loadings are greater than the cross-loadings. Accordingly, both
criteria are fulfilled. Finally, we analyzed the HTMT that is lower than 0.82
(results available by author request) that is lower than the recommend threshold
of 0.9 (Henseler et al., 2015) (see Table 3).

A condition for evaluating the content validity, describing the degree to which the
measured results stand for the content-semantic part of the construct, is an exact
content definition for the constructs (Eckhardt et al., 2009). In order to ensure
the content validity, our constructs were discussed with several BI professionals
from the field, all appropriately familiar with the BIS adoption phenomenon in
SMEs, and also decision-makers with adequate knowledge about BIS adoption
within the firm to reliably discuss the subject (Churchill, 1979).

For the formative measure use, which is modeled using eight formative
indicators, the test for multicollinearity denotes that analysis of significance of
outer weights could be conducted as the next step since the variance inflation
factor (VIF) values for all indicators are below 5, thus collinearity does not cause
an issue (Hair et al., 2013).

Outer weights of the use construct are significant for three indicators; for the
other five indicators the outer loading is greater than 0.5 and thus no indicator is
eliminated (Hair et al., 2013).

Since the evaluations of construct reliability, indicator reliability, convergent
validity, discriminant validity (reflective measures), and content validity,
multicollinearity, and weights (formative measures) are adequate, we confirm the
constructs are suitable testing the conceptual model.
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Table 1. Loadings and cross-loadings

Constructs Item |RA C BPE MS RDMC PC ODE OR ES E A
RA1 | 0.886|0.591 | 0.350 | 0.461|0.442 |0.544 |0.398 | 0.477 | 0.398 | 0.440 | 0.326
RA2 | 0.9240.602|0.344 0471|0501 |0.553 |0.431]0.531 |0.429 | 0.442 | 0.417

Relative
advantage RAS3 0.953 [ 0.605 | 0.326 | 0.458 | 0.495 |0.553 |0.379 | 0.523 [ 0.418 | 0.435 | 0.403
(RA) RA4 0.912 [ 0.644 | 0.336 | 0.458 | 0.514 | 0.570 | 0.426 | 0.510 | 0.425 | 0.456 | 0.405
RA5 0.859 [ 0.634 | 0.290 | 0.448 | 0.498 |0.545 | 0.398 | 0.455 |0.427 | 0.399 | 0.416
C1 0.631 | 0.902 | 0.383 | 0.538 [ 0.474 | 0.552 | 0.495 |0.470 | 0.455 | 0.464 | 0.326
Cost (C) C2 0.614 | 0.949 | 0.399 | 0.490 | 0.462 | 0.558 | 0.456 | 0.456 | 0.446 | 0.435 | 0.317
C3 0.641 | 0.932 | 0.432 | 0.463 | 0.475 | 0.537 |0.402 | 0.453 | 0.460 | 0.451 | 0.331
BPE1 |0.366 | 0.457 | 0.942|0.439 | 0.367 |0.376 |0.399 |0.423 |0.432 | 0.413 | 0.448
g{splfg’;‘g)‘)f BPE2 | 0.340 | 0.402 | 0.960 | 0.486 | 0.367 | 0.427 |0.396 | 0.425 | 0.378 | 0.478 | 0.495
BPE3 | 0.322 |0.377 | 0.929 | 0.411 [0.324 |0.335 |0.376 [0.379 | 0.374 | 0.431 | 0.404
MS1 | 0.406 | 0.459 | 0.482 | 0.915 | 0.674 |0.585 | 0.574 |0.628 |0.524 | 0.595 | 0.494
Management
MS2  |0.532[0.517 | 0.421 | 0.945 | 0.703 |0.678 | 0.564 | 0.656 | 0.572 | 0.680 | 0.572
support (MS)
MS3  |0.459 [0.511 | 0.417 | 0.915 | 0.647 |0.648 | 0.538 | 0.638 |0.488 | 0.710 | 0.506
Rational RDMC1 | 0.484 | 0.443 | 0.333 | 0.711 | 0.950 |0.562 | 0.537 | 0.670 [ 0.517 | 0.550 | 0.462
decli{%ion' RDMC2 | 0.502 | 0.470 | 0.384 | 0.706 | 0.954 |0.529 | 0.513 | 0.641 [0.516 | 0.511 | 0.434
makin
Cultureg RDMCS3 | 0.538 | 0.490 | 0.348 | 0.671 | 0.936 |0.533 | 0.522 | 0.614 |0.480 | 0.486 | 0.415
(RDMC) RDMC4 | 0.523 | 0.521 | 0.349 | 0.660 | 0.932 |0.565 | 0.544 | 0.658 | 0.451 | 0.458 | 0.385
PC1 0.544 | 0.530 | 0.400 | 0.707 [ 0.633 | 0.908 | 0.620 |0.670 | 0.545 | 0.635 | 0.569
Project PC2 0.557 | 0.562 | 0.360 | 0.622 | 0.488 |0.951 | 0.487 | 0.656 | 0.484 | 0.662 | 0.544
champion (PC)

PC3 0.612 | 0.574 | 0.376 | 0.612 | 0.508 |0.950 | 0.510 | 0.616 | 0.494 | 0.663 | 0.583
Organizational | ODE1 |0.468 | 0.471 | 0.416 | 0.604 | 0.537 |0.594 |0.941 | 0.654 | 0.542 | 0.497 | 0.420
gixt/&ilronment ODE2 |0.407 | 0.462 | 0.319 [ 0.529 | 0.542 |0.546 |0.917 | 0.620 | 0.429 | 0.452 | 0.357
(ODE) ODE3 |0.348 | 0.405 | 0.403 | 0.523 | 0.462 | 0.429 |0.901 | 0.558 | 0.429 | 0.430 | 0.290
OR1 0.439 | 0.393 | 0.385 | 0.565 | 0.622 | 0.593 | 0.614 | 0.865 | 0.412 | 0.530 | 0.457
OR2 0.509 | 0.449 | 0.431 | 0.702 | 0.639 |0.669 |0.695 |0.899 | 0.510 | 0.616 | 0.508
OR3 0.487 | 0.385|0.313 | 0.575 | 0.600 |0.621 | 0.558 | 0.865 | 0.463 | 0.555 | 0.474
OR4 0.473 | 0.465 | 0.357 | 0.514 | 0.525 |0.550 | 0.449 | 0.794 | 0.437 | 0.541 | 0.540
OR5 0.415 | 0.402 | 0.342 | 0.556 | 0.503 |0.478 | 0.488 | 0.799 | 0.383 | 0.587 | 0.484

ES1 0.461 | 0.479 | 0.362 | 0.566 | 0.562 |0.571 | 0.465 |0.571 [ 0.914 | 0.524 | 0.458

Organizational
readiness (OR)

External ES2 0.436 | 0.460 | 0.418 [ 0.528 | 0.437 |0.460 |0.462 | 0.444 | 0.936 | 0.436 | 0.338
support (ES)

ES3 0.357 | 0.390 | 0.366 | 0.460 | 0.410 | 0.436 |0.480 | 0.396 | 0.889 | 0.405 | 0.332

E1l 0.429 | 0.435 | 0.452 | 0.662 | 0.494 | 0.640 |0.486 | 0.620 | 0.498 | 0.918 | 0.559
Evaluation (E)

E3 0.454 | 0.460 | 0.412 [ 0.661 | 0.491 |0.647 |0.442 | 0.618 | 0.434 | 0.926 | 0.629

Al 0.423 [ 0.313 | 0.476 | 0.548 | 0.442 |0.585 |0.368 | 0.568 | 0.383 | 0.620 | 0.966
Adoption (A)

A2 0.417 | 0.363 | 0.445 | 0.549 | 0.429 | 0.580 |0.389 | 0.557 | 0.424 | 0.625 | 0.965
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Table 3. Heterotrait-Monotrait Ratio (HTMT)

Constructs RA C |BPE MS RDMC PC ODE OR ES |E A
Relative advantage

(RA)

Cost (C) 0.727

BIS is part of ERP

(BPE) 0.386 | 0.470

Management support

(MS) 0.541 | 0.583 | 0.511

Rational decision-
making culture 0.569 | 0.543 | 0.394 | 0.777
(RDMC)

Project champion

(PC) 0.650 | 0.641 | 0.430 | 0.746 | 0.614

Organizational data

environment (ODE) 0.478 | 0.530 | 0.446 | 0.659 | 0.598 0.619

Organizational

readiness (OR) 0.596 | 0.545 | 0.470 | 0.760 | 0.736 0.754 | 0.731

External support 0.495 | 0.533 | 0.455 | 0.623 | 0.552 | 0.584 | 0.561 | 0.570

(ES)
Evaluation (E) 0.542 | 0.557 | 0.531 | 0.824 | 0.598 0.796 | 0.578 | 0.778 | 0.579
Adoption (A) 0.463 | 0.379 | 0.510 | 0.615 | 0.477 0.650 | 0.421 | 0.639 | 0.450 | 0.737

5.2 Structural model

The predictive capacity of the structural model is evaluated using R* measures
besides the level of significance of the path coefficients. The path significance
levels are estimated using the bootstrapping method with 5,000 resamples (Chin,
1998, Henseler et al., 2009). The results of the analysis are summarized in Table
4 regarding direct effects and in Table 5 for the total effects, showing the path
coefficients and t-value results. The R’ of dependent variables are respectively
0.63, 0.53, and 0.66 for evaluation, adoption, and use.
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Table 4. Results of the structural model — direct effects

Evaluation ‘ Adoption ‘ Use

Constructs Path Path Path
cooff. t-value coeff. t-value cooff. t-value

Relative advantage (RA) 0.005 0.062 0.112 1.385 0.095 0.969
Cost (C) -0.002 0.029 -0.181 2.357**% 1-0.117 1.567
BIS is part of ERP (BPE) 0.107 1.776* 0.213 2.970%%* 10.117 1.625
Management support (MS) 0.380 4.480%*%*% 10.071 0.640 0.279 2.749%¥*
?;Bil‘\),[ng)l decision-making culture 0122 [1790¢* |-0.021 |0.234  |-0.027 |0.279
Project champion (PC) 0.293 3.679*%F* 10.239 2.276** 10.161 1.614
Organizational data environment (ODE) |-0.077 1.088 -0.103 1.182 0.202 2.465%*
Organizational readiness (OR) 0.270 3.639*** | (0.186 1.732* -0.058 0.508
External support (ES) 0.047 0.756 0.021 0.288 0.023 0.288
Evaluation (E) 0.281 2.681%**
Adoption (A) 0.311 3.702%**

R’=63.4% R’=52.9% R’=65.6%

Note: * — significance at p < 0.10; ** — significance at p < 0.05; *** — significance at p < 0.01

Regarding the technological context, the present research finds that the
hypothesis that relative advantage is a predictor of the BIS adoption (H1) is
rejected for all three adoption stages (p > 0.10). The hypothesis of cost as a
predictor of BIS adoption (H2) is also rejected for all three adoption stages as we
find that cost is not statistically significant in explaining BIS evaluation and use
(p > 0.10) and has significant but negative paths to adoption (p < 0.05), whereas
we proposed a positive relationship between cost and all adoption stages. BIS is
part of ERP has significant and positive paths to evaluation (p < 0.10) and
adoption (p < 0.01), but a non-significant and positive path to use (p > 0.10).
These results provide partial support for hypothesis 3.

Within the organizational context, management support has significant and
positive paths to evaluation (p < 0.01) and use (p < 0.01), yet a non-significant
path to adoption (p > 0.10), so hypothesis 4 is only partially supported. Rational
decision-making culture has a significant and negative path to evaluation (p <
0.10), and non-significant paths to adoption and use (p > 0.10). Thus, hypothesis
5 is not supported. The path to evaluation (p < 0.01) and adoption (p < 0.05)
associated with project champion is significant and positive, while the path to use
(p > 0.10) is non-significant and positive, with the outcome that hypothesis 6 is
partially supported. Organizational data environment has a significant and
positive path to use (p < 0.05), but non-significant paths to evaluation and
adoption (p > 0.10). Thus hypothesis 7 is also partially supported. Similarly,
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hypothesis 8 is partially supported as we find that organizational readiness has
significant and positive paths to evaluation (p < 0.01) and adoption (p < 0.10), but
a non-significant path to use (p > 0.10).

Within the environmental context, all three paths associated with external
support are non-significant (p > 0.10). Thus, hypothesis 9 is not supported.
Finally, hypotheses 10 and 11 are both supported since BIS evaluation is directly
related to BIS adoption (p < 0.01), and the adoption is further related to the use
(p <0.01).

As direct effects do not always achieve adequate comprehensiveness, in the
research we also identify the total effect of independent variables (Lancelot
Miltgen et al., 2013). To explain the total effect of an independent variable on
adoption in a complex research model, the effect of evaluation must also be
considered, along with the effect of evaluation and adoption, respectively, when
explaining the total effect on use. Considering the total effect of independent
variables (see Table 5), the hypothesis of cost as a predictor of BIS adoption (H2)
is still rejected for all three adoption stages, but the path to use becomes
significant (p < 0.05). In contrast, consideration of the total effect provides strong
support for hypothesis 3 since in this case BIS is part of ERP has significant and
positive paths to evaluation (p < 0.10), adoption (p < 0.01), and use (p < 0.05).
Correspondingly, in view of the total effect all three paths associated with project
champion are significant (p < 0.01) and positive, providing strong support for
hypothesis 6. Examining the total effect of independent variables also slightly
changes the partial support for hypothesis (positive path to adoption at p < 0.05).

Table 5. Results of the structural model — total effects

Evaluation ‘ Adoption ‘

Constructs Path t-value Path t-value Path

coeff. coeff. coeff.
Relative advantage (RA) 0.005 0.062 0.113 1.410 0.131 1.350
Cost (C) -0.002 0.029 -0.182 2.391%*% |-0.173 2.204%*
BIS is part of ERP (BPE) 0.107 1.776* 0.243 3.293*** 10.193 2.534%*
Management support (MS) 0.380 4.480%%*% 10.178 1.635 0.334 3.045%**
g:‘gil‘\’,[ng)l decision-making culture 0122 |1790% |-0.055 |0.604 |-0.044 |0.460
Project champion (PC) 0.293 3.679%% | 0.321 3.239%%*F | 0.261 2.647#%*
Organizational data environment (ODE) |-0.077 1.088 -0.125 1.431 0.163 2.026%*
Organizational readiness (OR) 0.270 3.639%*%* | (0.262 2.430%* 0.023 0.201
External support (ES) 0.047 0.756 0.035 0.475 0.034 0.415
Evaluation (E) 0.281 2.681*%*%* 10.087 1.937*
Adoption (A) 0.311 3.702%**
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‘ R’=63.4% R*=52.9% R*=65.6%

Note: * — significance at p < 0.10; ** — significance at p < 0.05; *** — significance at p < 0.01
6. Discussion

Our research makes important contributions to both research and practice and
offers implications for the IT/IS literature, in particular for the field of BI and
BIS.

6.1 Theoretical implications

Our results suggest that, from the perspective of perceived relative advantage
which BIS can offer firms, BIS are significantly different to other types of IS
previously studied. While prior adoption studies generally confirm the perceived
relative advantage of an IT innovation as a significant adoption determinant for
different IS and various firm sizes, i.e. also for SMEs (Chwelos et al., 2001,
Ifinedo, 2011, Oliveira et al., 2014, Tsai et al., 2010, Li et al., 2011), our results
indicate that relative advantage is non-significant for BIS adoption. High levels
of agreement about the role of relative advantage on one side and the non-
significance of this variable on the other suggest that both adopters and non-
adopters are well aware of BIS advantages. Thus, BIS can be regarded as an
established IT innovation with generally large awareness of its relative
advantage. Since non-adopting firms also acknowledge the advantages of BIS, we
may assume that their potential adoption of BIS is hindered by other factors.

Next, we find a similar connection for the cost variable in the evaluation phase
where both adopters and non-adopters consider BIS as being highly cost-efficient,
which results in costs being non-significant, thus supporting some previous
findings (Lee and Kozar, 2008, Tung and Rieck, 2005). However, in later stages of
adoption and use, our results surprisingly contradict most of the previous
research (Chong and Chan, 2012, Chwelos et al., 2001, Iacovou et al., 1995) as we
find a significant negative effect of cost effectiveness on those stages. One
possible explanation is that expectations about BIS cost efficiency are generally
overrated. Isolated observation of the adoption or use stage could lead to the
incorrect conclusion that higher cost-efficiency hinders BIS adoption or use; when
results in these stages are linked with the results of the evaluation phase, it can
be concluded that cost is not a significant determinant and that firms are not
sensitive to cost efficiency. Further, the negative association likely stems from
higher expectations about cost-efficiency in the early phase and decreasing
expectations in subsequent phases of the adoption process. As cost effectiveness
does not represent a substantial determinant, excessively high expectations at
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the start of the adoption process do not inhibit further adoption and/or use. But
to ensure this, the high expectations must be translated into stable institutions
and long-term commitments (Bakker and Budde, 2012).

Contrary to our findings on costs, our results regarding BIS being part of ERP
suggest that this is one of the most important adoption determinants with an
influence all three adoption stages. To understand the roots of the influence of
BPE, the features of such an integrated solution should be analyzed through the
characteristics of the SME. Integrating BIS with ERP represents a more effective
solution in terms of the effort for employees. As SMEs typically have fewer
human resources than their larger counterparts, this can importantly impact the
adoption (Puklavec et al., 2014). It can thus be expected that reducing the effort
for employees should be most effective in late adoption stages as the evaluation
phase normally does not considerably affect employees’ work routines. Our
results support this reasoning. It is also safe to expect that for different adoption
stages distinctive features of BPE emerge as being fundamental. Within the
evaluation phase, it is expected that considering adopting as an integrated
solution (as opposed to separate solutions) will be less disturbing since there is
only one adoption endeavor with a single external partner. For this adoption
stage, it could also be important that adopting firms are more likely to trust more
comprehensive solutions, i.e. solutions that cover a broader range of users’
business needs compared to partial solutions where coupling with other partial
solutions is needed. All of this continues to be important in the next stage when
realization of an anticipated less disturbing adoption takes place. For instance,
integrated solutions require a substantially less complicated data preparation
and integration process since appropriate tools are normally already pre-
prepared and integrated into such a solution; the implementation of BIS does not
require analysis of the ERP used etc. In the use stage, influential benefits emerge
mostly due to consistent use and support, shared and pre-set settings etc. Hence,
users do not need to learn about different systems to achieve their goals.

Next, our research generally confirms extant findings (Chong et al., 2009,
Hameed et al., 2012, Ramamurthy et al., 2008, Tsai et al., 2010, Ifinedo, 2011,
Hwang et al., 2004) about the prominence of management support while adding
to the discussion through the detailed analysis of the varying influence of
management support across adoption stages. Management support appears as a
significant determinant in the evaluation and use stages while it is not
significant in the adoption phase. This finding is in line with Thong (1999) where
managers’ characteristics are recognized as influential for the initial decision to
adopt an IS, but subsequently do not influence the extent of adoption. Our
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findings could be explicated through management’s decision-making function; in
the evaluation phase, managers must decide whether the firm will carry out the
adoption or not. Following its initial prevalence in the evaluation stage,
management support holds a diminishing effect in the adoption stage where
other determinants gain importance. While this phenomenon was observed by
Quaddus and Intrapairot (2001), our study complements this finding: the effect of
management support is again amplified in the use stage of the adoption process
where management represents one of key users of BIS and also requires other
users to use it and provide managers with deliverables (e.g. analyses, reports) to
support their decision-making tasks.

To the best of our knowledge, the influence of RDMC has not previously been
studied in the BIS adoption literature, while some relationship characteristics
between RDMC and BIS can be revealed from BIS success studies. While existing
literature uncovers rational decision-making culture as a critical factor in
ensuring BIS success (Kulkarni et al., 2017, Popovi® et al., 2012), our results
reveal that the link between RDMC and BIS success is not comparable with the
link between RDMC and BIS adoption. Analyzing the RDMC influence on the
adoption and use stages, we find a similar pattern as in the case of perceived
relative advantage where adopters and non-adopters are aware of the BIS
advantages to a similar extent. In the case of RDMC, adopters and non-adopters
find RDMC similarly mature, making the influence of RDMC non-significant for
the adoption and use stages. Somewhat different results are found in the
evaluation stage, where slightly significant negative impacts of RDMC on the
evaluation stage are identified. This initially quite unexpected influence can be
explained through the relationship between BIS and RDMC. As BIS represents
one of the instruments for instilling and improving RDMC within firms, it is
possible that firms with lower levels of RDMC tend to express greater BIS
adoption intention than firms which consider that their RDMC is already —
without BIS — at higher levels.

Our study results also indicate that project champion is the most important
factor in the BIS adoption process within SMEs. Thus, our research confirms the
findings of previous studies (Bose and Luo, 2011, Chong et al., 2009, Gu et al.,
2012, Hwang et al., 2004) and extends them to the BIS context. Further, our
study suggests that project champion represents one of the most significant
determinants for every adoption stage. Bose and Luo (2011) link the presence of a
project champion with the success of any project and, in particular, with projects
requiring additional user training and a shift in attitude. The importance of
project champion in the use stage, where successful use of BIS requires
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additional training and at least some changes in attitude, supports the existing
findings.

Another determinant proving to be significant in the use stage of the BIS
adoption process is organizational data environment. As technology becomes ever
more available, including for SMEs, data quality, availability, and ETL are not so
much an issue anymore. If BIS becomes an integral part of an ERP, the
organizational data environment becomes even less decisive since we can expect
to have better input for BIS as opposed to when BIS is not sufficiently integrated
with the transaction system (Puklavec et al., 2014). Consequently, both adopters
and non-adopters feel confident in the field of ODE and thus ODE does not play a
significant role in BIS evaluation and adoption. The relevance of ODE first
appears in the use stage where it becomes clear that, without an adequate data
environment, fast and reliable results are questionable and may likely impact the
BIS use and further success (Popovie® et al., 2012).

In contrast to ODE, organizational readiness does not influence the use stage of
BIS adoption but emerges as a significant determinant in the evaluation and
adoption stages. These findings confirm some earlier studies (e.g. Hameed et al.,
2012, Mehrtens et al., 2001, Tsai et al., 2010) and extend them with insights
about behavior in the use stage. These findings, merged with firms’ high average
appraisal of their own organizational readiness, suggest that firms not using BIS
find themselves ready to use it. However, there are other determinants (i.e.
management support, project champion, BIS is part of ERP, and organizational
data environment) that are reducing the impact of organizational readiness on
BIS use.

Within the domain of external support for IT innovation adoption, previous
studies presented mixed results (Quaddus and Hofmeyer, 2007). Our study
results contradict certain earlier works (e.g. Hong and Zhu, 2006, Lee and
Larsen, 2009) but provide reasonable support for Premkumar and Roberts (1999)
postulations about two possible causes of the non-significance of external support
for IT adoption. First, some variables could represent such a dominant influence
on the adoption that they erode the impact of other variables. Similar findings
can be found in Caldeira and Ward (2002) where management involvement and
IS/IT knowledge availability are seen as dominating over external support. In our
case, the prevailing determinant could be BIS being part of ERP. Since ERP
support also covers support for BIS, and since an integrated BIS solution
basically requires substantially less support, additional external support may not
be necessary. Second, as both adopters and non-adopters can use the same
resources, the extent of providers’ external support is equal for both groups.
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Consequently, external support is not a significant variable in any of the
adoption process stages.

6.2 Practical implications, limitations, and future research

Our study also holds important insights for organizational decision-makers, IT
solution providers, and IT specialists with an interest in BIS adoption and use.

To begin with, as perceived relative advantage does not significantly affect BIS
adoption, communicating BIS advantages might not be a primary focus for BIS
providers. They should, instead, concentrate on developing organizational
capabilities to improve BIS adoption readiness or consider the possibility of
offering a BIS solution bundled with ERP. In place of investing in BIS-related
promotional activities, solution providers should seek close cooperation with key
users (predominantly the BIS project champion) and emphasize the prominence
of organizational readiness.

Next, BIS solution providers should steer away from emphasizing BIS cost-
efficiency and should not further inflate cost-related expectations about BIS
because cost-efficiency does not influence evaluation. Moreover, as expectations
are already quite high, additional promotional activities in this regard could
produce an opposite effect, i.e. disappointment and the abandoning of the
adoption. On the other hand, adopting firms should do their best to keep the
expectations of BIS cost-efficiency at moderate levels so their overambitious
prospects do not negatively influence the adoption and use of BIS.

We further advise firms with the possibility to adopt BIS as part of their ERP
solution to consider this option over adopting a third-party BIS solution.
Moreover, it is sensible for firms that are considering adopting new ERP or
replacing their present ERP to choose such an ERP solution that encompasses an
integrated BIS. Accordingly, ERP providers as well as BIS providers should work
together to integrate their solutions and develop package solutions.
Consequently, implementations of these solutions would be more effective and
users would be able to avoid the use of redundant resources as a consequence of
separate adoption endeavors (i.e. one for BIS and one for the ERP solution).

BIS solution providers need to recognize that, without securing sufficient
management support for the BIS adoption, success is likely at stake. As
management support is one of the key determinants for evaluation, solution
providers should focus their efforts on emphasizing the importance of BIS for
decision-making and its role in the execution of core business processes. Firms
that want to adopt BIS should also be aware of the significance of management
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support, particularly for the use phase, or it is likely a firm will not exploit the
implemented BIS to its fullest potential. In this context, management
accompanied by the BIS project champion must articulate the firm’s vision and
emphasize a sense of importance in adopting BIS to increase stakeholders’
commitment (Bose and Luo, 2011). In this vein, it is vital that firms striving for
successful BIS adoption ensure a qualified individual to take on the project
champion role. BIS providers should help firms find, train, and empower such an
individual and maintain close cooperation with the project champion for the
duration of the project.

In addition, both adopting firms and BIS providers should pay proper attention
to the organizational data environment, even though it is not significant for the
early phases of the adoption process. If the data environment is not at the proper
level, this issue should be addressed before adopting the BIS solution as the
organizational data environment has been found to be significantly linked to use,
which ultimately affects adoption success.

Firms intending to adopt BIS should also reassess their overall organizational
readiness. BIS providers should assist their customers in this endeavor. As
organizational readiness already influences BIS adoption in the evaluation stage,
providers should help potential adopters understand the readiness factors linked
to adoption, e.g. by including a clear description of requirements in their
proposals and possibly also instructions on how to achieve them.

In addition, based on the identified low external support of providers, BIS
solution providers could improve their service offerings in order to strengthen
their competitive advantages. On the other hand, BIS adopting firms should not
rely on external support too greatly; they should instead draft appropriate
adoption strategies focused on other determinants, such as presence of the
project champion, management support, organizational readiness and, last but
not least, consider the possibility of adopting a BIS that forms part of their
present or future ERP.

Despite its theoretical and practical contributions, our study entails some
limitations and opens avenues for future research. First, our work was mainly
focused on the adoption of BIS in SMEs and was also geographically limited.
Future work could use the proposed research model to replicate BIS adoption
within other environments (e.g. different firm-size segments, across other
countries) to advance our understanding of BIS adoption. Second, because BIS as
part of the ERP solution was recognized to play an important role in BIS
adoption — with research in this area being still in its infancy — we urge
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academics to further explore its role in other related research areas. Future
research could develop similar determinants also for other IS/IT innovations and
test them in various environments. Third, we encourage scholars to extend the
proposed research model by introducing BIS value constructs into the model in
order to examine the impact of BIS adoption and use on firm performance.
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7. Conclusions

BIS are valuable tools for SMEs in competitive and uncertain environments. This
study explores how technological, organizational, and environmental factors
affect individual BIS adoption stages. Drawing on the technology-organization-
environment framework and IT adoption literature led to the development of
research hypotheses and a conceptual framework that explicates these
relationships in the BIS context. We conducted an empirical study among small
and medium firms to test the research model and hypotheses.

Our study contributes to understanding of BIS adoption at the firm level as, to
the best of our knowledge, no study has so far examined this phenomenon.
Second, this research provides a reliable and valid instrument for predicting BIS
adoption. In particular, we propose BIS is part of ERP as a novel determinant of
BIS adoption. Further, most studies in the area of IT innovation adoption focus
on the adoption stage of the adoption process, yet this is one of the few studies to
conduct comprehensive research on all three adoption phases, i.e. evaluation,
adoption, and use (for other works, see Bose and Luo, 2011, Chan and Chong,
2013, Thomas et al., 2015, Zhu et al., 2006b, Martins et al., 2016). Lastly, by
examining both the direct and total effect of the independent variables we
provide a broader understanding of the BIS adoption phenomenon given that
evaluation, adoption, and use are not individual processes but are related and co-
dependent stages of the adoption process.

This study represents important progress in our theoretical understanding of the
role of technological, organizational, and environmental factors across the
different BIS adoption stages. The results also provide instrumental insights for
managers and solution providers to understand the influence of various
determinants to more effectively conclude the adoption process. We hope this
work inspires future attempts to elaborate on our findings.

29
© Emerald Publishing Limited
This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.



Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

8. References

AHMADI, H., NILASHI, M., SHAHMORADI, L. & IBRAHIM, O. 2017. Hospital
Information System adoption: Expert perspectives on an adoption
framework for Malaysian public hospitals. H
67, 161-189.

AJZEN, 1. 1991. The theory of planned behavior. Organizational behavior and
human decision processes, 50, 179-211.

ARMSTRONG, C. P. & SAMBAMURTHY, V. 1999. Information Technology
Assimilation in Firms: The Influence of Senior Leadership and IT
Infrastructures. _ 10, 304-327.

AYYAGARI, M., DEMIRGUC-KUNT, A. & MAKSIMOVIC, V. 2011. Small vs.
young firms across the world: contribution to employment, job creation,
and growth. The World Bank.

BAGOZZI, R. & YI, Y. 1988. On the evaluation of structural equation models.
I 16, 74-94.

BAKKER, S. & BUDDE, B. 2012. Technological hype and disappointment:
lessons from the hydrogen and fuel cell case.

I 24, 549-563.

BOSE, R. & LUO, X. 2011. Integrative framework for assessing firms' potential
to undertake Green IT initiatives via virtualization - A theoretical
perspective. [ NG 20, 35-54.

BRUQUE-CAMARA, S., VARGAS-SANCHEZ, A. & HERNANDEZ-ORTIZ, M. J.
2004. Organizational determinants of IT adoption in the pharmaceutical
distribution sector. 13, 133-146.

BUONANNO, G., FAVERIO, P., PIGNI, F., RAVARINI, A., SCIUTO, D. &
TAGLIAVINI, M. 2005. Factors affecting ERP system adoption: A
comparative analysis between SMEs and large companies. gttt
I 15, 334-426.

BURTON-JONES, A. & GRANGE, C. 2012. From Use to Effective Use: A
Representation Theory Perspective. _ 24,
632-658.

CALDEIRA, M. M. & WARD, J. M. 2002. Understanding the successful adoption
and use of IS/IT in SMEs: an explanation from Portuguese manufacturing
industries. | KGKGTcGEGEIGIGNGEGEEEEEEE 2, 121-152.

CHAN, F. T. S. & CHONG, A. Y.-L. 2013. Determinants of mobile supply chain
management system diffusion: a structural equation analysis of
manufacturing firms. [ GGG 51,
1196-1213.

CHAU, P. Y. K. 1999. On the use of construct reliability in MIS research: a meta-
analysis. |  IKGTNhNhNNT3 5, 217227

CHIN, W. W. 1998. The partial least squares approach to structural equation
modeling. Modern methods for business research, 295, 295-336.

CHONG, A. Y.-L. & CHAN, F. T. S. 2012. Structural equation modeling for
multi-stage analysis on Radio Frequency Identification (RFID) diffusion in
the health care industry. _ 39, 8645-8654.

30
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0378-7206%2898%2900089-5&isi=000079041400003&citationId=p_13
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1007%2FBF02723327&citationId=p_5
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1080%2F09537325.2012.693662&isi=000306211700002&citationId=p_6
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.eswa.2012.01.201&isi=000303281800014&citationId=p_15
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1080%2F09537325.2012.693662&isi=000306211700002&citationId=p_6
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2011.01.003&isi=000289700500004&citationId=p_7
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fpalgrave.ejis.3000490&isi=000222935000005&citationId=p_8
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fisre.1120.0444&isi=000324010300008&citationId=p_10
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.chb.2016.10.023&isi=000390075200016&citationId=p_1
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2F17410390510609572&citationId=p_9
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2F17410390510609572&citationId=p_9
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1046%2Fj.1365-2575.2002.00119.x&isi=000175577400003&citationId=p_11
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fisre.10.4.304&isi=000085176400002&citationId=p_3
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1080%2F00207543.2012.693961&isi=000313950400016&citationId=p_12

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

CHONG, A. Y.-L., OOI, K. B., LIN, B. & RAMAN, M. 2009. Factors affecting the

adoption level of c-commerce: an empirical study. | KENGcTNGGE
I 50, 13-22.

CHURCHILL, G. A., JR. 1979. A Paradigm for Developing Better Measures of
Marketing Constructs. _ 16, 64-73.

CHWELOS, P., BENBASAT, I. & DEXTER, A. S. 2001. Research report:
Empirical test of an EDI adoption model.

12, 304-321.

COOPER, R. B. & ZMUD, R. W. 1990. Information Technology Implementation
Research: A Technological Diffusion Approach. | NG 36,
123-139.

DAVENPORT, T. H., HARRIS, J. G. & MORISON, R. 2010. Analytics at Work:
Smarter Decisions, Better Results, Boston, Massachusetts, Harvard
Business School Publishing.

DAVIS, F. D. 1989. Perceived usefulness, perceived ease of use, and user
acceptance of information technology. MIS quarterly, 13, 319-340.

DAVIS, F. D., BAGOZZI, R. P. & WARSHAW, P. R. 1989. User acceptance of
computer technology: a comparison of two theoretical models. i |
Saiekee 35, 982-1003.

DIAMANTOPOULOS, A. & SIGUAW, J. A. 2006. Formative Versus Reflective
Indicators in Organizational Measure Development: A Comparison and
Empirical Illustration. _ 17, 263-282.

ECKHARDT, A., LAUMER, S. & WEITZEL, T. 2009. Who influences whom?
Analyzing workplace referents' social influence on IT adoption and non-
adoption. NN 0+, 11-24.

FELDMAN, G., SHAH, H., CHAPMAN, C. & AMINI, A. 2016. Technological,
Organisational, and Environmental drivers for enterprise systems
upgrade. [N 116, 1636-1655.

FERRARI, A. 2011. Business Intelligence Systems, Uncertainty in Decision-
Making and Effectiveness of Organizational Coordination. In: CARUGATI,
A. & ROSSIGNOLI, C. (eds.) Emerging Themes in Information Systems
and Organization Studies. Physica-Verlag HD.

FICHMAN, R. G. & KEMERER, C. F. 1999. The Illusory Diffusion of Innovation:
An Examination of Assimilation Gaps. _ 10,
255-275.

FINK, D. 1998. Guidelines for the successful adoption of information technology
in small and medium enterprises. International journal of information
management, 18, 243-253.

FORNELL, C. & LARCKER, D. F. 1981. EVALUATING STRUCTURAL
EQUATION MODELS WITH UNOBSERVABLE VARIABLES AND
MEASUREMENT ERROR. IIGIIIIIII. 3, 390-50.

FRAMBACH, R. T. & SCHILLEWAERT, N. 2002. Organizational innovation
adoption: A multi-level framework of determinants and opportunities for
future research. — 55, 163-176.

GOTZ, O., LIEHR-GOBBERS, K. & KRAFFT, M. 2010. Evaluation of structural
equation models using the partial least squares (PLS) approach. Handbook
of partial least squares. Springer Berlin Heidelberg.

31
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.2307%2F3151312&isi=A1981LC54900004&citationId=p_29
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fmnsc.35.8.982&isi=A1989AL89000005&citationId=p_22
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0148-2963%2800%2900152-1&isi=000172709200011&citationId=p_30
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fmnsc.35.8.982&isi=A1989AL89000005&citationId=p_22
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1111%2Fj.1467-8551.2006.00500.x&isi=000242639800002&citationId=p_23
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fjit.2008.31&isi=000264422800002&citationId=p_24
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000274760600002&citationId=p_16
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000274760600002&citationId=p_16
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2FIMDS-09-2015-0407&isi=000386139300010&citationId=p_25
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.2307%2F3150876&isi=A1979GK74400010&citationId=p_17
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fisre.12.3.304.9708&isi=000170745600006&citationId=p_18
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fisre.10.3.255&isi=000083734300004&citationId=p_27
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fmnsc.36.2.123&isi=A1990CQ35600001&citationId=p_19

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

GRANDON, E. E. & PEARSON, J. M. 2004. Electronic commerce adoption: an
empirical study of small and medium US businesses. i
e— 42, 197-216.

GU, V. C,, CAO, Q. & DUAN, W. 2012. Unified Modeling Language (UML) IT
adoption - A holistic model of organizational capabilities perspective.

54, 257-269.

HAIR, J. F., HULT, G. T. M., RINGLE, C. & SARSTEDT, M. 2013. A primer on
partial least squares structural equation modeling (PLS-SEM), Sage
Publications.

HAMEED, M. A, COUNSELL, S. & SWIFT, S. 2012. A meta-analysis of
relationships between organizational characteristics and IT innovation
adoption in organizations. — 49, 218-232.

HENSELER, J., RINGLE, C. M. & SARSTEDT, M. 2015. A new criterion for
assessing discriminant validity in variance-based structural equation
modeling. [ NG /3, 115-135.

HENSELER, J., RINGLE, C. M. & SINKOVICS, R. R. 2009. The use of partial
least squares path modeling in international marketing. si——

, 20, 277-320.

HONG, W. Y. & ZHU, K. 2006. Migrating to internet-based e-commerce: Factors
affecting e-commerce adoption and migration at the firm level. jnfonnsinss
I 43, 204-221.

HSU, P. F., KRAEMER, K. L. & DUNKLE, D. 2006. Determinants of e-business
use in US firms. [ RGN 10, 9-45.

HWANG, H. G., KU, C. Y., YEN, D. C. & CHENG, C. C. 2004. Critical factors
influencing the adoption of data warehouse technology: a study of the
banking industry in Taiwan. — 37, 1-21.

IACOVOU, C. L., BENBASAT, 1. & DEXTER, A. S. 1995. Electronic data
interchange and small organizations: Adoption and impact of technology.
MIS quarterly, 19, 465-485.

IFINEDO, P. 2011. An empirical analysis of factors influencing internet/e-

business technologies adoption by SMEs in Canada. || EGTcKNGNNG
I 10, 7531.766.

KARAHANNA, E., STRAUB, D. W. & CHERVANY, N. L. 1999. Information
technology adoption across time: a cross-sectional comparison of pre-
adoption and post-adoption beliefs. MIS quarterly, 23, 183-213.

KULKARNI, U., ROBLES-FLORES, J. A. & POPOVIe, A. 2017. Business
Intelligence Capability: The Effect of Top Management and the Mediating
Roles of User Participation and Analytical Decision-Making Orientation.
Journal of the Association for Information Systems, 18.

LANCELOT MILTGEN, C., POPOVIe, A. & OLIVEIRA, T. 2013. Determinants
of end-user acceptance of biometrics: Integrating the “Big 3” of technology
acceptance with privacy context. — 56, 103-114.

LEE, Y. & KOZAR, K. A. 2008. An empirical investigation of anti-spyware
software adoption: A multitheoretical perspective. S

—— 45, 109-119.

32
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2FS1474-7979%282009%290000020014&citationId=p_37
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.dss.2013.05.010&isi=000329005000011&citationId=p_45
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2FS1474-7979%282009%290000020014&citationId=p_37
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2008.01.002&isi=000254784700004&citationId=p_46
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2005.06.003&isi=000235267100006&citationId=p_38
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2008.01.002&isi=000254784700004&citationId=p_46
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2005.06.003&isi=000235267100006&citationId=p_38
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.2753%2FJEC1086-4415100401&isi=000239226000002&citationId=p_39
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0167-9236%2802%2900191-4&isi=000220752700001&citationId=p_40
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2003.12.010&isi=000224489700014&citationId=p_32
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2003.12.010&isi=000224489700014&citationId=p_32
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.dss.2012.05.034&isi=000313152200024&citationId=p_33
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1142%2FS0219622011004543&isi=000292515400009&citationId=p_42
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1142%2FS0219622011004543&isi=000292515400009&citationId=p_42
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2012.05.002&isi=000308623900003&citationId=p_35
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1007%2Fs11747-014-0403-8&isi=000348345800007&citationId=p_36

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

LEE, Y. & LARSEN, K. R. 2009. Threat or coping appraisal: determinants of
SMB executives' decision to adopt anti-malware software. isisitkesd
18, 177-187.
LI, X. L., TROUTT, M. D.,, BRANDYBERRY, A. & WANG, T. 2011. Decision
Factors for the Adoption and Continued Use of Online Direct Sales
Channels among SMEs.

Sasieies 12, 1-31.

LIN, H.-F. 2014. Contextual factors affecting knowledge management diffusion in
SMEs. ﬁ 114, 1415-1437.

MARTINS, R., OLIVEIRA, T. & THOMAS, M. A. 2016. An empirical analysis to
assess the determinants of SaaS diffusion in firms.

Rebadias 62, 19-33.

MEHRTENS, J., CRAGG, P. B. & MILLS, A. M. 2001. A model of Internet
adoption by SMEs. _ 39, 165-176.

MEYER, M. 2000. Innovation Roles: From Souls of Fire to Devil's Advocates.
I 37, 328-347.

NEGASH, S. & GRAY, P. 2008. Business Intelligence. In: BURSTEIN, F. &
HOLSAPPLE, C. W. (eds.) Handbook on Decision Support Systems 2.
Berlin Heidelberg: Springer

OLIVEIRA, T. & MARTINS, M. F. 2011. Literature Review of Information
Technology Adoption Models at Firm Level. The Electronic Journal
Information Systems Evaluation, 14, 110-121.

OLIVEIRA, T., THOMAS, M. & ESPADANAL, M. 2014. Assessing the
determinants of cloud computing adoption: An analysis of the
manufacturing and services sectors. _ 51, 497-
510.

PETRINI, M. & POZZEBON, M. 2009. Managing sustainability with the support
of business intelligence: Integrating socio-environmental indicators and
organisational context. [ NG 15,
178-191.

PICOTO, W. N., BELANGER, F. & PALMA-DOS-REIS, A. 2014. An
organizational perspective on m-business: usage factors and value
determination. | GTcIEIN'NNNNNEE 0, 571592

PODSAKOFF, P. M., MACKENZIE, S. B., LEE, J.-Y. & PODSAKOFF, N. P.
2003. Common method biases in behavioral research: a critical review of
the literature and recommended remedies.

88, 879-903.

POPOVIe, A.,, HACKNEY, R., COELHO, P. S. & JAKLIe, J. 2012. Towards
business intelligence systems success: Effects of maturity and culture on
analytical decision making. | KGTKcIEzININGNGEGEGEG. 5+, 729-739.

POPOVIe, A., HACKNEY, R., COELHO, P. S. & JAKLIe, J. 2014. How
information-sharing values influence the use of information systems: An
investigation in the business intelligence systems context. i

23, 270-283.

POPOVIe, A, TURK, T. & JAKLI®, J. 2010. Conceptual model of business value

of business intelligence systems. Management, 15, 5-30.

33
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2014.03.006&isi=000337781000001&citationId=p_55
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fejis.2009.11&isi=000267140700007&citationId=p_47
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fejis.2009.11&isi=000267140700007&citationId=p_47
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000294993200001&citationId=p_48
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2009.06.001&isi=000272859400003&citationId=p_56
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000294993200001&citationId=p_48
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fejis.2014.15&isi=000341070600006&citationId=p_57
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&system=10.1108%2FIMDS-08-2014-0232&isi=000345148100006&citationId=p_49
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.chb.2016.03.049&isi=000378952300003&citationId=p_50
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.chb.2016.03.049&isi=000378952300003&citationId=p_50
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1037%2F0021-9010.88.5.879&isi=000185539000008&citationId=p_58
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0378-7206%2801%2900086-6&isi=000171995100001&citationId=p_51
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.dss.2012.08.017&isi=000313152200065&citationId=p_59
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1177%2F002194360003700401&citationId=p_52
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2014.08.003&isi=000347601200003&citationId=p_60
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2014.08.003&isi=000347601200003&citationId=p_60

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

PORTER, M. E. & ADVANTAGE, C. 1985. Creating and Sustaining Superior
Performance, New York, NY: Free press.

PREMKUMAR, G. & ROBERTS, M. 1999. Adoption of new information
technologies in rural small businesses. _
I 27, 467-484.

PUKLAVEC, B., OLIVEIRA, T. & POPOVIe, A. 2014. Unpacking Business
Intelligence Systems Adoption Determinants: An Exploratory Study of
Small and Medium Enterprises. Economic and Business Review, 16, 185-
213.

QUADDUS, M. & HOFMEYER, G. 2007. An investigation into the factors
influencing the adoption of B2B trading exchanges in small businesses.

16, 202-215.

QUADDUS, M. & INTRAPAIROT, A. 2001. Management policies and the
diffusion of data warehouse: a case study using system dynamics-based
decision support system. — 31, 223-240.

RAMAMURTHY, K., SEN, A. & SINHA, A. P. 2008. An empirical investigation of
the key determinants of data warehouse adoption. IIIIEEGEEEE
Sasslelas 44, 817-841.

REHMAN, A. & RAZA ALI, A. 2014. Customer Churn Prediction, Segmentation
and Fraud Detection in Telecommunication Industry. ASE
BigData / Sociallnformatics | PASSAT /BioMedCom 2014 Conference.
Harvard University.

RINGLE, C. M., WENDE, S. & BECKER, J.-M. 2015. SmartPLS 3. Bonningstedt:
SmartPLS.

ROGERS, E. M. 1995. Diffusion of innovations, Free Pr.

ROSSIGNOLI, C., FERRARI, A., MOLA, L. & BERTONI, E. 2010. The Strategic
Role of Business Intelligence Systems: An Assessment Model. In: D'ATRI,
A., DE MARCO, M., BRACCINI, A. M. & CABIDDU, F. (eds.) Management
of the Interconnected World. Physica-Verlag HD.

RYANS, A. B. 1974. Estimating Consumer Preferences for a New Durable Brand
in an Established Product Class. _ 11, 434-
443.

SAEED, K. A. & ABDINNOUR, S. 2013. Understanding post-adoption IS usage
stages: an empirical assessment of self-service information systems.
I 03, 219-244.

SHARMA, M. K. 2009. Receptivity of India's small and medium-sized enterprises
to information system adoption. — 3, 95-115.

SHOLLO, A. & GALLIERS, R. D. 2013. Towards an Understanding of the Role of
Business Intelligence Systems in Organizational Knowing. 21st European
Conference on Information Systems. Utrecht, The Netherlands: Association
for Information Systems, AIS Electronic Library (AISeL).

STRAUB, D. W. 1989. Validating Instruments in MIS Research. iy
13, 147-169.

STRAUB, D. W., BOUDREAU, M.-C. & GEFEN, D. 2004. Validation guidelines
for IS positivist research. The Communications of the Association for
Information Systems, 13, 63.

34
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.2307%2F248922&isi=A1989AE70400003&citationId=p_76
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0305-0483%2898%2900071-1&isi=000080978100006&citationId=p_63
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0305-0483%2898%2900071-1&isi=000080978100006&citationId=p_63
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.2307%2F3151290&isi=A1974U593800009&citationId=p_72
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1111%2Fj.1365-2575.2011.00389.x&isi=000317305600003&citationId=p_73
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fpalgrave.ejis.3000671&isi=000248448300003&citationId=p_65
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1080%2F17517570802317901&isi=000274020600003&citationId=p_74
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0167-9236%2800%2900133-0&isi=000168696800006&citationId=p_66
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.dss.2007.10.006&isi=000253750200005&citationId=p_67
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.dss.2007.10.006&isi=000253750200005&citationId=p_67

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

THOMAS, M., COSTA, D. & OLIVEIRA, T. 2015. Assessing the role of IT-
enabled process virtualization on green IT adoption. [ IGczczNINGE
Seieiiiass, 1-18.

THONG, J. 1999. An integrated model of information systems adoption in small
businesses. [ INGGTGGN 5, 137-214.

TORNATZKY, L. & FLEISCHER, M. 1990. The Process of Technology
Innovation. Lexington. Lexington Books.

TSAI, M. C., LEE, W. & WU, H. C. 2010. Determinants of RFID adoption
intention: Evidence from Taiwanese retail chains. i
h— 47, 255-261.

TUNG, L. L. & RIECK, O. 2005. Adoption of electronic government services
among business organizations in Singapore.

I 14, 417-440.

TURBAN, E., SHARDA, R. & DELEN, D. 2010. Decision Support and Business
Intelligence Systems, Upper Saddle River, NdJ: Prentice Hall Press.

VENKATESH, V., MORRIS, M. G., DAVIS, G. B. & DAVIS, F. D. 2003. User
acceptance of information technology: Toward a unified view. MIS
quarterly, 27, 425-478.

WATSON, H. J., GOODHUE, D. L. & WIXOM, B. H. 2002. The benefits of data

warehousing: why some organizations realize exceptional payoffs.
I 39, 191502,

WIXOM, B. & WATSON, H. 2010. The Bl-based organization. jumi
, 1, 13-28.
YEOH, W., KORONIOS, A. & GAO, J. 2008. Managing the implementation of
business intelligence systems: a critical success factors framework.
, 4, 79-94.
YEOH, W. & POPOVIe, A. 2016. Extending the understanding of critical success
factors for implementing business intelligence systems. NN
67, 134-147.
ZHU, K., DONG, S. T., XU, S. X. & KRAEMER, K. L. 2006a. Innovation diffusion

in global contexts: determinants of post-adoption digital transformation of
Buropean companics. NN 15, 01
616.

ZHU, K., KRAEMER, K. & XU, S. 2003. Electronic business adoption by
European firms: a cross-country assessment of the facilitators and
inhibitors. [N 12, 251-268.

ZHU, K., KRAEMER, K. L. & XU, S. 2006b. The process of innovation
assimilation by firms in different countries: a technology diffusion

perspective on e-business. | INGTcGTcINIININIINNGN. -2, 1557-1576.

35
© Emerald Publishing Limited

This is a pre-print of a paper and is subject to change before publication. This pre-print is made available with the understanding
that it will not be reproduced or stored in a retrieval system without the permission of Emerald Publishing Limited.


http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2FS0378-7206%2801%2900120-3&isi=000174817400006&citationId=p_85
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.4018%2Fjbir.2010071702&citationId=p_86
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000380713800005&citationId=p_78
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.4018%2Fjbir.2010071702&citationId=p_86
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&isi=000380713800005&citationId=p_78
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.4018%2Fjeis.2008070106&citationId=p_87
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1080%2F07421222.1999.11518227&citationId=p_79
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1002%2Fasi.23366&isi=000368340100009&citationId=p_88
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1002%2Fasi.23366&isi=000368340100009&citationId=p_88
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2010.05.001&isi=000281343800001&citationId=p_81
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.im.2010.05.001&isi=000281343800001&citationId=p_81
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fpalgrave.ejis.3000650&isi=000243259000007&citationId=p_89
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1057%2Fpalgrave.ejis.3000475&isi=000187072500002&citationId=p_90
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2005.06.001&isi=000233346500004&citationId=p_82
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1016%2Fj.jsis.2005.06.001&isi=000233346500004&citationId=p_82
http://www.emeraldinsight.com/action/showLinks?doi=10.1108%2FIMDS-05-2017-0170&crossref=10.1287%2Fmnsc.1050.0487&isi=000241407900008&citationId=p_91

Downloaded by University of Exeter At 10:18 01 January 2018 (PT)

Appendix: Measurement items

Constructs Items References
Please rate the degree to which you agree with the following statements | ,,r own
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable): | pecause of
RA1 - BIS allow companies to make right decisions and to take right specifics of BIS;
. actions. basis was:
Relative . . . .
dvantace/R RA2 - BIS improve the quality of decisions and actions. (Ifinedo, 2011:
advantage > )
g RAS3 - BIS enhance the effectiveness of decisions and actions in Moore &
companies. Benbasat, 1991;
RA4 - BIS enable to perform decisions and actions more quickly. Oliveira et al.,
RAS5 - BIS give a greater control over a business. 2014)
Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
Cost/R C1 - BIS are more cost effective than other types of information (Chong and
08 systems. Chan, 2012)
C2 - Organization can avoid unnecessary cost and time by using BIS.
C3 - BIS save costs related to time and effort.
We consider Enterprise resource planning (ERP) as a business
management software that a company can use to collect, store, manage
and interpret data from many business activities.
our own

BIS is part of
ERP/R

Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
BPE1 - BIS is built-in in our ERP.

BPE2 - Our ERP incorporates BIS.

BPES3 - BIS was provided as an integrated part of our ERP.

(Puklavec et al.,
2014)

Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
MS1 - Our management actively participates in establishing a vision

Management and formulating strategies for utilizing BIS. (Chong and
support/R . . Chan, 2012)
MS2 - Our management communicates its support for the use of BIS.
MSS3 - Our management is likely to take risk involves in implementing
BIS.
Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
Rational RDMC1 - Our company encourages to make informed decisions.
ationa RDMC2 - Our company encourages to look for data/information to .
decision- . .. . (Kulkarni et al.,
. inform decision-making.
making o ) ) 2017)
culture/R RDMCS3 - Our company shows organization-wide respect for measuring
and evaluating evidence when making decisions.
RDMC4 - Our company encourages decision-making processes that
include quantitative/numeric analysis.
Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
Project PC1 - BIS have strong advocates in our company. (Gu et al., 2012)
vect PC2 - There are one or more people in our company who are
champion/R L .
enthusiastically pushing for BIS. + added PC3
PC3 - There are one or more people in our company who are constantly
praising BIS benefits.
Please rate the degree to which you agree with the following statements
Organizational | (1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
. . . . . (Ramamurthy
data ODE1 - The data currently available in our company is of high quality.
. et al., 2008)
environment/R

ODE2 - The data that we currently use in our company is reliable.
ODES3* - We have clear agreement on a common set of data definitions
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Constructs

‘ Items
and business rules in our company at this time.

ODE4 - Overall, information is shared openly throughout our
organization.

* - inversed (original: We do not have...)

References

Organizational
readiness/R

Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
OR1 - Our company knows how information technology (IT) can be used
to support our operations.

OR2 - Our company has a good understanding of how BIS can be used
in our business.

ORS3 - We have the necessary technical, managerial and other skills to
implement BIS.

OR4 - Our business values and norms would not prevent us from
adopting BIS in our operations.

ORS5 - Our company possesses sufficient resources (financial,
technological...) to adopt BIS.

(Ifinedo, 2011)

+
resources (OR5)

External
support/R

Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):
ES1 - There are businesses in the community, which provide technical
support for effective use of BIS.

ES2 - Technology vendors actively market BIS by providing incentives
for adoption.

ES3 - Technology vendors promote BIS by offering free training
sessions.

(Premkumar
and Roberts,
1999)

- adopted to BIS

Evaluation/R

Please rate the degree to which you agree with the following statements
(1- Strongly disagree; 2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):

E1 - Our company collects information about BIS with the possible
intention of using it.

E2 - Our company has conducted a pilot test to evaluate BIS.
E3 - Our company intends to use BIS if possible.

(Chan and
Chong, 2013)

Adoption/R

Al - At what stage of BIS adoption is your organization currently
engaged?

- Not considering.

- Currently evaluating (e.g. in a pilot study).

- Have evaluated, but do not plan to adopt this technology.

- Have evaluated and plan to adopt this technology.

- Have already adopted BIS.

A2 - If you're anticipating that your company will adopt BIS in the
future. How soon do you think it will happen?

- Not considering.

- In more than 5 years.

- Between 2 and 5 years.

- Between 1 and 2 years.

- In less than 1 year.

- Have already adopted BIS.

(Thiesse et al.
2011)

Use/F

U - Our company uses BIS technology/solution of (1- Strongly disagree;
2; 3; 4; 5; 6; 7- Strongly agree; X - Not applicable):

Analyses

Reporting

Planning

Dashboard

Data mining

our own, based
in

(Zhu et al.,
2006)
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Constructs Items References

Forecasting

Alerting
Benchmarking
Other, please specify

Note: R —reflective; F — formative;
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