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Abstract
The aim of this paper is to examine the individual and interactive influence of organizational, technical and
environmental factors on the diffusion of e-business in Montenegrin tourism organizations. In accordance with
this goal a decision tree method is used in this paper. The results showed that organizational factors have the
highest individual impact on e-business diffusion and that there is a strong interactive influence of
organizational, information technology integration and external support factors. The obtained results provide
important information for management and decision-making in conditions when diffusion of information
technology innovation needs to be accelerated in such a way that instead of influencing only one group of
factors, it affects several factors simultaneously which, in interaction with one another, lead to a greater degree
of e-business diffusion.
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1 Introduction
In transition countries, tourism has long been recognized as an important catalyst for social and economic
development. Studies dealing with the analysis of the impact of tourism on investment growth, increasing
employment, the growth of tax revenues and strengthening the cultural identity of a country [17], [34], [79] should be
supplemented by those offering new concepts, ideas and practices for the survival of companies in the digital
economy. In the conditions imposed by the digital economy, it has been recognized that the use of ICT in providing
tourist services is a key factor for the success of tourism enterprises, but also that ways and means should be sought
to make this process faster and more effective [58]. In accordance with this need, but also with the fact that tourism
is an information-oriented industry and, as such, suited to the advantages offered by ICT [23], it is necessary to
examine the factors affecting the degree of e-business use.
In the professional literature, this area is studied within the context of innovation and technology diffusion theory [71].
On the basis of this theory, numerous studies have been undertaken to examine the factors that influence the
adoption of e-businesses in tourism enterprises, and these are undoubtedly useful because they contribute to a
better understanding of the factors on which the potential for adoption relies [2], [83]-[84]. Since the TechnologyOrganization-Environment Framework - TOE [20] has often been used to examine factors that influence the adoption
of new technologies, it was logical to expand the use of this framework to e-business [60], [62]. However, the authors
note that there is limited empirical evidence of how technical, organizational and environmental factors influence the
use of e-business in this industry (after adoption), and believe it would be useful to fill this gap in the existing
literature, all the more so since some authors have drawn attention to the importance of distinguishing between the
adoption and the degree of use of ICT, [85], of which e-business is an integral part.
In previous studies [42], [44], the factors that influence e-business difusion have been examined predominantly
using traditional statistical methods. Most of these methods (such as the Structural Equation Modeling - SEM and the
Partial Least Squares Path Modeling - PLSPM) have their own inbuilt model assumptions and pre-defined underlying
relationships between dependent and independent variables. If these assumptions are violated, the model might
then provide erroneous estimations. The decision tree (DT) method does not require a pre-defined underlying
relationship. In addition, the method allows a great many explanatory variables to be processed and the most
important variables are easy to find. Another advantage of the DT analysis is that it does not need to specify a
functional form and the problem of multicollinearity of input variables is thus avoided. Moreover, the method allows
for the detection of the interactive effects of factors and it is both practical and easy for management to interpret,
since the system consists of a set of efficient if-then rules [19].
For this reason, the purpose of this study is to examine whether or not the DT method can efficiently identify the key
factors that affect e-business diffusion. The second goal is to consider the differences in the influence of the factors
depending on the type of e-business a company engages in (be that business-to-business (B2B) or business-toconsumer (B2C)). Finally, the study should provide appropriate recommendations both for managers in tourism
companies and for policy makers in the field of ICT, in such a way that they will be able to identify barriers to the
development of electronic business and thus this paper will raise awareness of the benefits e-business brings both in
national and international contexts.
The study uses data collected via a survey conducted in Montenegrin tourist companies in 2015. Such a study may
prove useful for tourism enterprises, especially in economies such as Montenegro's, which do not have a long
tradition in the use of sophisticated technologies, or else which cannot boast long practice in terms of the
informatization of business processes. The obtained results can be used in a generalized context and may help in
breaking down these barriers.
The rest of the paper is organized as follows: the second part offers an overview of the literature on the topic and
gives a critical review of the research conducted so far, in which the authors found their motive for the present study;
the third part features the research methodology i.e. the research questions of the survey and the characteristics of
the sample as well as the applied DT method; the fourth section presents the results with discussion. The last
section offers concluding remarks, study limitations and guidelines for future research.

2 Literature Review
Not wanting to underestimate the importance of studies dealing with the reasons for [6], [82], consequences of [11],
[41] and ways of using internet technologies in tourism companies [5], [22], for the needs of the present study, the
authors focused on two important areas of theoretical research: e-business diffusion (viewed in the context of the
Innovation Diffusion Theory), and e-business assimilation (observed in the context of the theory of assimilation of
innovation), as well as on the literature based on the theoretical frameworks from which the factors influencing ebusiness diffusion can be identified, in particular in tourism companies from Montenegro.
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Numerous papers on ICT are based on the Innovation Diffusion Theory developed by Rogers [71], where the
diffusion of technological innovations is defined as the process of expanding the use of new methods, processes and
technologies within an enterprise. Given that e-business is recognized as a technological innovation that affects
business processes and transforms them in some way [48], [50], this theory has found a strong foothold in studies
dealing with the adoption and diffusion of e-business.
From a review of the literature, it can be concluded that scholars have so far mainly focused on e-business adoption
[37], [59]-[60], [88]. Since successful adoption does not necessarily lead to extensive usage [14], [85], and since the
same factors may have a different significance in different phases of e-business assimilation [47], [87], the authors
have accepted the suggestion that IT innovations should be considered alongside the assimilation of innovations [25].
The assimilation of innovation can be seen as the degree to which innovation is accepted, expanded and entered
into routine use [85]. Thanks to this interpretation of the concept, it is possible to comprehensively study all the
activities from the phase of the initiation of the introduction of the system to the phase that follows the
implementation of the system. Close to this interpretation but the context of radio-frequency identification (RFID)
technologies, Hardgrave et al. [32], introduce the notion of the assimilation hierarchy and in that way distinguish
between different hierarchical levels. At the basic level, the technology is first introduced, which is followed by a
degree of understanding of the technology, and only at the third level does the technology begin to create business
values. Based on this idea, and intending to explore how the telehealth innovation transition process occurs, Cho et
al. [16] recognize four stages in the process- adoption, implementation, commercialization and diffusion. In their
research in the field of automated office business, Swanson and Ramiller [78], also recognize four levels of the
assimilation of innovation: comprehension, adoption, implementation, and assimilation.
Meyer and Goes [56], suggest a five-phase approach: knowledge awareness, evaluation, adoption, implementation,
and expansion. Besed on Kwon and Zmud’s [40] six-phase model, Rajagopal [68] examines the importance of
factors in the implementation of the enterprise resource planning (ERP) system in the following phases: initiation,
adoption, adaptation, acceptance, routinization and infusion.
By examining the findings of the above mentioned studies, it becomes obvious that the authors agree that the
diffusion process involves a different degree of the use of technology and that observing the problem from that angle
can lead to a comprehensive insight into the challenges that the implementation of IT innovation brings. However,
there is no concensus on how to define the degrees of IT innovation diffusion.
By studying the available literature on e-business adoption and use in tourism enterprises, it can be seen that the
authors have so far mostly dealt with the problem of e-business adoption [2], [83]-[84]. These studies are
undoubtedly useful, but the body of research on this subject would definitely be richer if it were complemented by
research that focuses on the period after e-business adoption. Bearing in mind this fact and the recommendations
that a larger research basis for companies which have already adopted e-business should be created [25], [87], for
the purposes of this study, the authors considered only those companies that had already adopted the concept of ebusiness. The authors believe that a more complete picture of the expansion of this type of technological innovation
can only be obtained by examining the factors that individually and in interaction with one another influence ebusiness diffusion in the post-adoption phase. Since the pilot survey showed that employees working for
Montenegrin tourism companies do not differentiate between the phases of technology use (after its adoption), the
degree of e-business diffusion is measured by the perception of the level of use of e-business applications (in a
range from very low to very high).
By studying the theoretical frameworks used in other studies conducted so far, it can clearly be noted that they differ
depending on whether a study examines the organizational adoption and use of e-business or it deals with its
adoption and use by individuals, i.e., employees or consumers. As the focus of this paper is on the organizational
expansion of e-business as an ICT innovation, studies employing empirically-grounded theories concerning the
organizational adoption and expansion of ICT innovation were used as the theoretical basis.
In terms of the organizational adoption and diffusion of ICT innovation, an integral part of which is e-business, in the
scholarly literature in this field it has been shown that any analysis of the impact of technological, organizational and
environmental factors, that is, a TOE Framework analysis [20], can lead to significant results [3], [60], [62].
Considering that this framework has proved to be a good choice in studies on e-business adoption in tourism
enterprises [66], [83]-[84], the authors decided to conduct this research using the TOE framework.
It was thanks to many studies that three groups of factors were identified on which the degree of adoption of ebusiness in the tourism sector still depends - technical, organizational and environmental factors. Some studies
focused on the analysis of the impact of one group of factors only on e-business diffusion. For example, Mun [57]
examines the different stages of e-business diffusion in enterprises and places an emphasis on technical factors,
while other researchers limit their studies to organizational [72], [75], or environmental factors [24], [77] only.
Nevertheless, there are a greater number of studies which simultaneously observe all three sets of factors. In
contrast to Oliveira and Martins [60] who compared intersectoral differences in terms of e-business adoption in EU27
companies showing that in all tourism companies, there is almost an equal statistically significant impact of all three
sets of factors, other studies have shown that there are significant differences in terms of the degree of impact of
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these factors [2], [64]. Also, the literature shows that there is no doubt among scholars as to the fact that a
company’s size dictates the manner and extent of the implementation of e-business in tourism companies [10], [31]
and it is clear that larger companies have fewer problems in this regard, because they are financially more stable,
technically better-equipped and less dependent on environmental factors. Therefore, scholars face another problem,
and that is to find the answer to the question as to why there are different findings for small companies even though
they belong to the same industry? The survey conducted for Austrian tourism enterprises [26] showed that there are
differences in terms of the impact of this group of factors depending on which online platform a tourist company uses.
The degree of impact of these factors also varies depending on whether a company conducts its business relying on
the B2B or B2C concept [42], [51], but also on the extent of its use of e-business applications [66]. Ranking the level
of the individual impact of these three groups of factors on a sample of small enterprises in the field of tourism, [84]
provides evidence that in developing countries environmental factors exert the greatest influence. Similar findings
occurred in research conducted in the Maldives [4].These studies prove that any delay arising from the institutional
framework and concerning the execution of strategic plans in the field of ICT policy interferes with the adoption and
diffusion of e-business in tourism enterprises. On the other hand, other studies, also conducted in underdeveloped
market economies, show that the greatest impact is exerted by either organizational [2], [64], or technical factors [27].
It is this heterogeneity of findings that prompted the authors to conduct an analysis where not only the individual, but
also the interactive impact of the observed factors is explored. This was especially so given that no research
conducted so far has shown whether the impact of a certain factor is equally strong when viewed individually and
when viewed in interaction with other factors.
In terms of the methodological aspect, in many of the above-mentioned studies, a standard two-stage approach was
used. First, the reliability and validity of the measures were statistically determined (factor analysis). In this step, a
set of independent variables is determined that are important for the estimation of the dependent variable. In the
second step, the structural relationships between the latent constructors are tested via regression. The structural
model reflects the implied linear causal relationships between the dependent variable and the independent variables
defined by the initial hypotheses. By testing the structural model, the significance and influence of a particular
independent variable on the dependent variable is determined, i.e., the hypotheses about this influence are tested. If
any of the assumptions is omitted, the model can lead to incorrect results. Applying a two-stage approach,
Vladimirov [83] found the R-square of about 60%, while Palacios-Marqués, Soto-Acosta & Merigó [62] reported
about 50% (which means that the selected factors determine the target variable to this degree).
Using the DT method we are able to automatically find those independent variables that best predict the target
variable. To be specific, the method does not require pre-defined hypotheses as to the relationship between the
target variable and the predictor (independent) variables and can provide insight into additional conditional relations,
which might not have been included in the set hypotheses [19]. Using the DT method for the detection of key factors
related to the quality of transport, J. de Ona, R. de Ona & Calvo [19] achieved an accuracy of their model of about 60%
and showed that this approach can be successfully used to assess the significance of input variables and their
impact on dependent variables.

3 Research Methodology
In this section, the authors have provided information about research questions, conceptual model as well as
information about the reasons for chosing the variables and items. Also, the authors have described how they
collected data and explaned the DT method which is used to analyse those data and to generate a model.

3.1

Study Questions and Selection Criteria

According to the defined research aim, the authors have identified two research questions:
1.

What are the determinants of e-business diffusion and what is their individual and interactive impact on
enterprises in the tourism sector?

2.

Are there differences in the factors that influence the degree of e-business diffusion between B2C and B2B
companies in tourism, and if so, what are they?

E-business has emerged thanks to ICT innovation (primarily, thanks to the Internet). This type of business requires a
certain organizational structure and specific organizational adjustments and is often shaped by external demands
and pressures. All these aspects are covered by the TOE framework. [20]. However, since, when studying technical
innovations and when a theoretical framework is to be chosen and its determinants defined, the characteristics of the
studied technology must be taken into account [12], [30] as well as the results of the studies on ICT diffusion
conducted so far [1], [37], [55], [69], [76], the authors defined the conceptual model shown in Figure 1.
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Figure 1: The proposed research framework
The proposed model incorporates three important dimensions of e-business diffusion: technological, organizational
and environmental context (as shown on the left side of Figure 1).
The technological context encompasses both the internal and external technologies necessary for a company’s
operation [61], [86] claiming, for example, that companies cannot count on online transactions if they are unable to
provide the necessary technologies and preconditions for the training of employees and for internal and interagency
integration.
For this reason, the authors proposed three groups of technological factors that were found in the existing literature
as significant for the diffusion of ICT innovation: IT infrastructure, IT expertise and IT integration. The necessary IT
infrastructure, IT expertise and IT integration are often referred to jointly as technological readiness [1], [52], [69]. In
terms of the startup, adoption and further implementation of the concept of e-business, companies with a higher level
of technological readiness are in a better position [21], [87].
E-business adoption and diffusion depends on a reliable and high quality IT infrastructure [48] and when an
adequate IT platform is provided in the initial phases of e-business assimilation, concerns about these factors may
be reduced during more advanced phases of e-business implementation [26], [70], [85]. In addition to a reliable IT
platform on which to build their e-business, IT expertise is measured by the ability of staff to contribute via their own
knowledge to the development and use of quality information systems [48]-[49]. Companies that have IT specialists
adopt e-business more quickly [49] and create the preconditions for the efficient use of e-business [36]. The ability
of a company to recognize the importance of this factor and invest in strengthening IT expertise affects the entire ebusiness implementation process [49], [70].
IT integration is defined as a measure of the compatibility of an information system with the existing business
processes and existing information systems, but also a measure of the compatibility of the internal systems with
those of their business partners [87]. The existing literature provides evidence that technology integration is an
essential prerequisite for the use of e-business [35], as well as that the failure to implement this concept tends to
occur due to the issue of non-integration among backend technologies [45]. Chan and Chong [13] emphasize that
the flow of information is not possible unless there is compatibility between an e-business platform and the existing
internal and external information systems. Companies with a higher degree of IT integration have a greater chance
of providing the right conditions for using e-business in terms of both breadth and depth [85].
The organizational context refers to the characteristics and resources of an enterprise, including the company’s size,
the degree of centralization, the degree of formalization, the company’s managerial structure and human resources,
the amount of necessary resources and the connections between employees [46]. Alone or together with other
determinants, the organizational characteristics of an enterprise (size, age, business mission and vision) are
commonly used in studies on ICT adoption and diffusion [37], [76]. In addition to these organizational characteristics,
the ability to adopt and the quality use of technology depends on the management’s attitude to the issue [37], [53],
the characteristics of the management [81] and their financial and moral support [63] , but also on the extent to which
they can encourage further use of new technologies [55]. A great number of studies show expected benefits to be an
important factor in the adoption of innovation. It has been observed that they influence: the adoption of mobile supply
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chain management [13], decision-making to invest in RFID system [15], [46], the intention to adopt SaaS technology
[55], the initiation and the early stages of acceptance of e-business [29], the adoption of CRM and so on. For this
reason, for the purposes of this study, three factors feature within the organizational context in the proposed model:
the organizational characteristics of the company, management and organizational readiness and the expected
benefits. And finally, depending on the nature of the IT innovation, environmental factors may include: the size and
structure of the industry, competitors, regulatory environment, macroeconomic context and other issues.
Companies often initiate and adopt new technologies due to the formal and informal demands, expectations and
pressures of business partners or subcontractors, the media, or other stakeholders. In practice, they can dictate the
degree of the use of ICT [33], [74]. As is claimed by Jeyaraj, Rottman & Lacity [38], competition is a particularly
important factor for the adoption of IT innovation. It is all the more so, because companies adopt and use IT
innovation due to competitive incentives and pressures, which, in turn, thanks to feedback effects, dictate the degree
of use of IT innovation by their competitors [28].
Incentives and forced pressures can be expected from regulatory bodies, dominant organizations and parent
corporations [80]. In studies, particularly those conducted in developing countries, it is observed that the regulatory
environment affects the degree of use of the concept of e-business [86]. Taking into account the nature of ebusiness as an IT innovation, the results of previous studies, and the nature of the tourism sector, the authors
defined three determinants of e-business diffusion within the environmental context: external demands and
pressures, external support and legal regulation.
Taking into account the nature of e-business (as an IT innovation), the economic activity that was observed in this
study and the reference literature that supports the unbalanced number of items to measure the selected variables
[29], [48], [86], [89] a list of variables and items has been defined, which is provided in Appendix B.
Finally, in order to evaluate the degree of e-business diffusion, the authors asked the respondents to rate the degree
of the use of e-business applications in a range from 1 = very low to 7 = very high, which is close to what was
presented in [73].
The Survey - in order to obtain answers to the research questions, a survey was developed for tourism enterprises
from Montenegro which have accepted the concept of e-business and have their own web site. In order to empirically
test the research model, a list of 150 companies was obtained from the Central Tourist Register of the Ministry of
Sustainable Development and Tourism of Montenegro, consisting of travel agencies engaged in mediation and
organizing travel, categorized catering facilities and categorized service providers in nautical tourism. Due to the size
of the surveyed sample, the authors did not investigate the difference in the diffusion of e-businesses in different
groups of tourist companies.
The authors forwarded a formal survey to marketing and IT managers, guided by the idea that they should be well
aware of business processes and IT support for these processes, and that they were involved in decision-making
processes concerning e-business adoption. The survey was accompanied by a letter in which the authors informed
the respondents of the aim of the study and their commitment to protecting the confidentiality of data as well as to
the aggregated presentation of the results of the study. In addition, in order to increase the response rate, the
authors promised to inform all respondents of the final results of the study (if interested).
The survey lasted 90 days (from September to December 2015). Out of the forwarded 350 surveys (sent to 150
companies), 152 surveys were returned completely filled out (from 76 companies), giving a response rate of 43.4%
for surveys (with a 50.7% response rate for companies). Incomplete surveys and those obtained from companies
that did not adopt the concept of e-business were not considered.
As the authors have already stated, for the purpose of the analysis of the survey results, based on the recognized
criteria (factors), nine independent variables were defined, within three contexts. First, technological context contains
three variables: IT infrastructure, IT expertise i IT integration. Second, organizational context contains variables:
organizational characteristics, management and organizational readiness and economic and social expectations,
while third, environmental context contains variables related to external demands and pressures, external support
and regulations. Based on the questions in the survey, 29 attributes were assigned to these variables (Appendix B).
The value of the variable was calculated as the average value of the corresponding attribute [8]. The assessment of
the current degree of diffusion of e-business in the surveyed companies was taken to be the dependent variable.
Table 1 shows the dependent variable, the nine independent variables, the control variable and their distribution. For
the assessment of the current degree of the use of the concept of e-business as well as the impact of the defined
factors on the diffusion of e-business, a 7-point Likert scale was used [7], [37].
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Table 1: The variables for analysis generated based on the results of the survey
Role

Name

Type

Statistics

Range

Dependent

Diffusion

numeric

avg = 2.678 +/- 0.760

[2.000 ; 4.000]

Independent

IT.infrastruct

numeric

avg = 6.539 +/- 0.574

[5.000 ; 7.000]

Independent

IT.integration

numeric

avg = 5.062 +/- 0.476

[4.000 ; 6.000]

Independent

IT.expertise

numeric

avg = 6.664 +/- 0.488

[5.000 ; 7.000]

Independent

Org.character

numeric

avg = 5.534 +/- 0.299

[4.600 ; 6.200]

Independent

Org.readiness

numeric

avg = 4.224 +/- 0.533

[3.000 ; 5.500]

Independent

Expectations

numeric

avg = 4.802 +/- 0.201

[4.167 ; 5.167]

Independent

Ext.req

numeric

avg = 5.792 +/- 0.338

[5.000 ; 6.333]

Independent

Ext.support

numeric

avg = 4.414 +/- 0.517

[2.500 ; 5.500]

Independent

Regulation

numeric

Control

E business

nominal

avg = 2.368 +/- 0.484
mode = B2C (101), least = B2B
(51)

[2.000 ; 3.000]
B2C (101), B2B (51)

3.2

The Decision Tree Method

For the analysis of the collected data and generating a model by which the answers to the research questions could
be obtained a data mining DT method was used.
This method systematically analyzes data to derive important relationships between the target (dependent) variable
and the input (independent) variables and display them in a tree structure. The tree is composed of nodes, branches
and leaves. Each node in the tree is associated with one of the input variables and each branch of the tree is
associated with a subset of values of the corresponding target variable. If the target variable is discrete (has a limited
number of values), then the tree is considered to be a classification tree and each leaf represents one value of the
target variable (one class). The DT algorithm also generates relative frequencies for each leaf, i.e., the probability of
belonging to the class that this leaf represents.
The process of the induction of the tree recursively distributes the initial set of data into subsets. The goal of each
iteration is to obtain the best possible division, i.e., as pure as possible a set in relation to the determined value of the
target variable. The method of division may differ depending on the DT algorithm. It defines the variable that will be
assigned to a node in a tree and divides a collection of data by the values of the variable into subsets, so that the
purity of the obtained subsets is maximized. Each branch of the tree that comes out of that node corresponds to one
of the obtained subsets. In this paper, the Classification and Regression Trees (CART) algorithm was used, where
the division is based on the theory of information (entropy) and the purity of the set is measured against the distance
between probability distributions (Gini Index) [9], [67].The divisions are purely binary and independent variables can
be discrete and continuous.
In the process of DT induction, the CART method also generates variable importance. During the distribution, a
variable can appear multiple times as the primary (which enters the final DT model) or the surrogate (which does not
appear in the DT model). An overall measure of variable importance is the sum of the quality of the split measures
for each split for which it was the primary variable, plus the quality for all splits in which it was a surrogate [9], [67]. In
the CART output these are scaled to sum to 100 and rounded values are shown, omitting any variable whose
proportion is less than 1%.
The DT method can be used for classification. When a classification tree is generated across the entire data set with
a categorical target variable, then it is classification. As a result of the classification, the initial data set is divided into
classes (which are defined by the values of the target variable) and each class is assigned an appropriate
classification rule that is read from the tree going along paths from the root to the leaves. The model thus generated
is explanatory because it explains the classes by using appropriate rules. The ratio of the amount of correctly
classified data and the total amount of data represents the accuracy of the classification.
In this analysis, the independent variables are the nine factors influencing the diffusion of e-business as defined in
section 3.1, while the target variable is the degree of e-business diffusion. In relation to the research questions, the
aim is to discover and simply interpret the interactive and individual impact of the nine factors on the degree of ebusiness diffusion. In order to achieve this goal, the classification CART tree method was selected because through
this method, classification rules are obtained for the individual values of the target variable, i.e. the degrees of ebusiness diffusion. The rules describe the required interactive impact in a simple way. This method also generates
the significance of variables and, therefore, the impact of individual factors can be determined.
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4 Results and Discussion
In order to answer the first research question, a classification decision tree was generated based on TOE factors,
using the CART method (Figure 2).
By analyzing the decision tree in Figure 2, it can be seen that organizational characteristics is the root variable,
which means that this variable has the highest classification power (the highest classification accuracy will be
achieved if the breakdown of the starting data set is performed first by this variable and the critical value 5.9). In the
starting data set, 76 rows have a degree of e-business diffusion of 2; 49 rows have a degree of e-business diffusion
of 3 and 27 rows a degree of e-business diffusion of 4. From the root variable, the data set branches into the left subtree (for the values of the root valuable lower than 5.9) that relates to the lower degrees of e-business diffusion of 2-3,
and the right sub-tree (for the values of the root valuable greater than or equal to 5.9) which is related to greater
degrees of e-business diffusion, specifically 4. The right sub-tree immediately ends in a leaf because very few data
have a root value greater than 5.9 (a total of 13). The left sub-tree includes 139 data items out of which 73 have a
degree of diffusion of 2; 45 have a degree of diffusion of 3, and for 21 a degree of diffusion that is 4. In the left subtree, the splitting is continued by attribute and by the critical value, which now has the highest classification power. It
continues on until a leaf is reached. For example, a subset of data corresponding to the leaf-Node 5 contains 16 data
items with a degree of e-business diffusion of 2; 3 data items with a degree of e-business diffusion of 3 and 0 data
items with a degree of e-business diffusion of 4. This node represents the class of e-business diffusion rated 2,
because it contains the most data with this degree of e-business diffusion.
The ratio of the amount of correctly classified data and the total amount of data represents the accuracy of the
classification. By collecting the correctly classified data by sheets (16 + 20 + 15 + 10 + 11 + 8 + 5 + 6) we obtain the
number 91, which is 59.87% in relation to the total number of data of 152. Therefore, the overall accuracy of the
classification in this model is 59.87% (Additional performance data for the model are presented in Table in the
Appendix A).
Reading the if-then rules from the roots towards the leaves, it can be seen that a number of the discussed factors
interact to influence the level of e-business diffusion. It is useful to take into consideration significant rules (which
have a satisfactory level of confidence-accuracy and support). Confidence is the number of correctly classified data
in a leaf in relation to the total number of data in that leaf, while support is the amount of data in a single leaf in
relation to the total amount of data. Thus, for example, the confidence of the rule that corresponds to the leaf - Node
5 is 16 / (16 + 3 + 0), i.e., about 84%, while the support of this rule is 19/152, that is, about 12% of all data. Rules
whose confidence is over 50% and support about 10% can be considered significant.
Table 2 shows the significant if-then rules derived from the model in Figure 2. The derived rules confirm the
existence of the interactive effect of the factors on the degree of e-diffusion with satisfactory accuracy. For example,
one rule corresponding to Node 12, with an accuracy of 57%, argues that the low importance of organizational
characteristics in interaction with the high significance of IT integration and external support is associated with a
higher degree of e-diffusion.
Table 2: Significant rules for the degree of e-business diffusion (for all companies)
Node

Rule
IF

5

Low Org.charact

Low degree
diffusion

of

e-business

84.2

7

High Org.charact and Low IT.integration

of

e-business

68.9

9

High Org.charact
Low Ext.support
High Org.charact
High Ext.support
High Org.charact
High Ext.support
Low Org.charact
High Ext.support

Low degree
diffusion
Low degree
diffusion
Low degree
diffusion
High degree
diffusion
High degree
diffusion

of

e-business

51.7

of

e-business

62.5

of

e-business

52.3

of

e-business

57.1

13
14
12

THEN

and High IT.integration and
and Low IT.integration and
and High IT.integration and
and High IT.integration and

Accuracy(%)

When generating the model, the individual factors’ importance in relation to e-business diffusion is also calculated.
Table 3 shows each factor’s importance for the degree of e-business diffusion. Those factors for which importance is
not displayed do not affect the level of e-business diffusion.
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Di ffus i on
Cat*
2
3
4
Total

Node 0
%
50
32,2
17,8
100,0

n
76
49
27
152

Org. character.
≥5.9
<5.9
Cat*
2
3
4
Total

Node 1
%
52,5
32,4
15,1
91,4

n
73
45
21
139

Cat*
2
3
4
Total

Node 2
%
23,1
30,8
46,1
8,5

n
3
4
6
13

Node 10
%
39,2
45,1
15,7
33,6

n
20
23
8
51

Org. character.
≥5.1
<5.1
Cat*
2
3
4
Total

Node 3
%
55,5
32,0
12,5
84,2

n
71
41
16
128

Cat*
2
3
4
Total

Node 4
%
18,2
36,4
45,5
7,2

n
2
4
5
11

Node 8
%
43,8
38,8
17,5
52,6

n
35
31
14
80

Org. character.
<5.3
≥5.3
Cat*
2
3
4
Total

Node 5
%
84,2
15,8
0,0
12,5

n
16
3
0
19

Cat*
2
3
4
Total

Node 6
%
50,5
34,9
14,7
71,7

n
55
38
16
109

IT. Integration
<4.75
≥4.75
Cat*
2
3
4
Total

Node 7
%
69,0
24,1
6,9
19,1

n
20
7
2
29

Cat*
2
3
4
Total

Ext. support
<4.25
≥4.25
Cat*
2
3
4
Total

Node 9
%
51,7
27,6
20,7
19,1

n
15
8
6
29

Cat*
2
3
4
Total

Org. character
≥5.5
<5.5
Cat*
2
3
4
Total

Node 11
%
45,9
40,5
13,5
24,3

n
17
15
5
37

Cat*
2
3
4
Total

Node 12
%
21,4
57,1
21,4
9,2

n
3
8
3
14

IT. Integration
<5.25
≥5.25
Cat*
2
3
4
Total

Node 13
%
62,5
25,0
12,5
10,5

n
10
4
2
16

Cat*
2
3
4
Total

Node 14
%
33,3
52,4
14,3
13,8

n
7
11
3
21

Figure 2: A DT model for the degree of e- business diffusion
Note: *Cat - Category: 2 - Low degree of e - business diffusion, 3 - Middle degree of e - business diffusion, 4 - High degree of e business diffusion (levels 1, 5, 6 and 7 of e-business diffusion are not taken into account due to the small number of data that
match them).
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Table 3: Factors importance
Factor

Importance

IT. infrastruct

1

IT. integration

23

IT. expertise
Org. character

55

Org. readiness

2

Expectations

2

Ext. req

4

Ext. support

14

Regulation
Note: Rounded values are shown

When the results presented in Table 2 and Table 3 (column 2) are compared, conclusions can be drawn concerning
the individual and interactive impacts of the analyzed factors on the degree of e-business diffusion (for the whole
sample).
At the whole-sample level, the company’s organizational characteristics have the most significant positive impact on
e-business diffusion. Since companies from this industry in the specific market mainly belong to SMEs, which are
characterized by a high impact of organizational factors on the diffusion of IT innovation [54], this finding was not
unexpected. This finding is probably a consequence of the organizational characteristics of tourism companies in
Montenegro, which predominantly belong to the category of small and medium-sized enterprises. Although they
belong to an information-intensive category, where the use of e-business technologies should not be called into
question, decisions on the adoption and the degree of use of IT innovations are made only after thorough cost
benefit analyzes. Such decisions are still largely dependent on the awareness of the management of the importance
of using e-commerce technology, on the employees’s readiness to master the use of these technologies, and also on
the financial capabilities of these companies.
This means that, in order to accelerate the diffusion of e-business in tourism enterprises, efforts should be made to
build awareness among employees that e-business can contribute to: the substitution of labor and capital, the growth
of innovation and the development of new products, cost reduction, and consequently a reduction in the price of
services, the quality and speed of decision making, the elimination of geographical barriers, accelerating the sales
cycle of services and so on. This would help reduce resilience to change and motivate both employees and
management to learn more in terms of a higher level of utilization of the concept of e-business in tourism. It could
also bring about changes in the mission and vision of these companies. On the other hand, it would lead to an
improvement in working conditions, and, thus, indirectly influence the increase in productivity.
The fact that technical factors have not been identified as having the most significant individual impact might have a
range of causes. It is possible that employees in tourism companies perceive the degree of technical readiness
unrealistically, that is as being much higher than it actually is, but it is also possible that they realize that the potential
for technical readiness is irrelevant if there is no organizational readiness. It is also possible that the respondents are
aware that their companies are in the initial post-adoption phases and that there is adequate IT readiness for their
current activities, which may be the factor with the most significant individual impact only in some later phases, when
the system moves toward increasingly routine use.
In addition, the fact that environmental factors did not prove to be the group of factors with the strongest individual
impact on the degree of e-business diffusion is due to the fact that in tourism companies, such as those in
Montenegro, decisions regarding the expansion of IT innovations are made by a small number of individuals,
irrespective of the recommendations and initiatives of professionals and professional associations, external support
or regulatory conditions. It is possible that these factors have the greatest individual impact in the e-business
adoption phase and that their impact is weakened at each subsequent stage on the way to a routine use of the
system. This finding is also consistent with the results of previous studies [18], [43] and shows that it is not unusual
for companies in developing countries that the direct or indirect impact of government and other institutions is
expected to create a favorable environment to encourage e-business.
However, thanks to the recognized interactive effect, we can see that if the situation in a company is not favourable
in terms of achieving a greater degree of e-business diffusion in tourism companies, the problem can be solved by
influencing various other factors. In particular, the analysis showed that the problem with organizational
characteristics can be overcome if there is a higher degree of IT integration and a high degree of external support
(Table 2).
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In terms of significance, organizational characteristics are followed by the factor of IT integration. It is logical that the

application of the concept of e-business in tourism implies a high degree of internal and external integration of the
existing applications and Internet platforms. The finding that IT integration is of great significance while IT
infrastructure is of negligible importance for e-business diffusion in the surveyed enterprises can be explained in two
ways. Firstly, this once again confirms that once the decision is made to accept the concept of e-business, the focus
inevitably shifts from IT technology acquisition to IT integration [13] and secondly, this finding reflects the state in the
country where the problem is not always a lack of IT infrastructure, but the degree and purpose of its use.
Taking into account the results on the interactive effect (Table 2), it can be seen that a low level of IT integration
(regardless of the existing positive impact of organizational characteristics, and even of external support) cannot lead
to a higher degree of e-business diffusion in Montenegrin tourism companies. Consequently, our analysis has once
again confirmed that a more successful and deeper use of a system is achieved only when common technologies
become “strategic necessities” [55], [87]. For this reason, the obtained results suggest to the management of
companies and the tourism sector generally that there is a need to create policies that will influence the acceleration
of the process of IT integration and the transformation of common technologies into capabilities.
The third factor in terms of the importance of its individual impact on e-business diffusion is external support. This
finding is also consistent with the results of previous studies [18], [43] and shows that it is not unusual for companies
in developing countries that the direct or indirect impact of the government and other institutions is expected to
create a favourable environment to encourage e-business.
When considering the interactive impact (Table 2), it can be seen that despite the high positive impact of
organizational characteristics and even a high degree of IT integration, at least a minimum degree of external
support is needed to achieve a higher degree of e-business diffusion. This finding suggests that in companies from
the tourism sector, external support should serve as a potential driver for a more successful presentation in the
electronic market through: the use of government programmes to promote and offer tourist services that are based
on web and mobile applications; the use of programmes that encourage the creation of new jobs in ICT; financing of
participation in international bodies so as to become acquainted with good international practice; strengthening of
entrepreneurial culture and the exchange of IT experience in providing services in the field of tourism; the
development of new e-business models to fit the tourism services on offer; the use of government support for
education in the field of ICT (including practical study training, cooperation between the public and private sectors in
order to ensure mobility in the field of IT expertise, and so on); the use of the positive legal, political, institutional and
investment climate for cooperation with other tourism companies with experience in this form of business (especially
those outside the national framework) and penetration into new markets and so on.
In order to answer the second research question, the decision tree models in Figures 3 and 4 were generated. The
overall accuracy of the classification for these models is 62.38% and 58.82%, respectively (Tables in the Appendix
A).
Table 4 and Table 5 summarize the significant rules derived from the generated models.
Table 4: Significant rules for the degree of e-business diffusion (B2C companies)
Node

Rule
IF

7

Low Org.character and Low Org.readines

9

High Org.character and Low IT.Expertise

10

High Org.character and High IT.Expertise

THEN
Low degree
diffusion
Low degree
diffusion
High degree
diffusion

Accuracy(%)
of

e-business

70.3

of

e-business

61.5

of

e-business

57.9

Table 5: Significant rules for the degree of e-business diffusion (B2B companies)

Node
3
5
6

Rule
IF
High Expectations and Low IT.integration
High Expectations and High IT.integration and Low
Org.character
High Expectations and High IT.integration and High
Org.character

THEN

Accuracy(%)

Low degree of e-business
diffusion
Low degree of e-business
diffusion
High degree of e-business
diffusion

75%
71.4%
62.5%

When generating the models, the individual factors’ importance in relation to e-business diffusion is also calculated
and presented in Table 6.
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Di ffus i on
Cat*
2
3
4
Total

Node 0
%
51,5
29,7
18,8
100,0

n
52
30
19
101

Org. character.
≥5.1
<5.1
Cat*
2
3
4
Total

Node 1
%
55,3
28,7
16,0
93,1

n
52
27
15
94

Cat*
2
3
4
Total

Node 2
%
12,5
37,5
50,0
7,9

n
1
3
4
8

Cat*
2
3
4
Total

Node 4
%
37,5
43,8
18,8
31,7

n
12
14
6
32

Org. character.
<5.7
≥5.7
Cat*
2
3
4
Total

Node 3
%
63,9
21,3
14,8
60,4

n
39
13
9
61

Org. readiness
≥4.75
<4.75
Cat*
2
3
4
Total

Node 5
%
100,0
0,0
0,0
7,9

n
8
0
0
8

Cat*
2
3
4
Total

IT. expertise
<6.5
≥6.5
Node 6
%
58,5
24,5
17,0
52,5

n
31
13
9
53

Cat*
2
3
4
Total

Node 9
%
61,5
23,1
15,4
12,9

n
8
3
2
13

Cat*
2
3
4
Total

Node 10
%
21,1
57,9
21,1
18,8

n
4
11
4
19

Org. readiness
<4.25
≥4.25
Cat*
2
3
4
Total

Node 7
%
70,3
18,9
10,8
36,6

n
26
7
4
37

Cat*
2
3
4
Total

Node 8
%
31,3
37,5
31,3
15,8

n
5
6
5
16

Figure 3: A DT model for the degree of e- business diffusion - B2C businesses
Note: *Cat - Category: 2 - Low degree of e - business diffusion, 3 - Middle degree of e - business diffusion, 4 - High degree of e business diffusion (levels 1, 5, 6 and 7 of e-business diffusion are not taken into account due to the small number of data that
match them)
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Di ffus i on
Cat*
2
3
4
Total

Node 0
%
47,1
37,2
15,7
100,0

n
24
19
8
51

Expectations
≥4.706
<4.706
Cat*
2
3
4
Total

Node 1
%
54,3
40,0
5,7
68,6

n
19
14
2
35

Cat*
2
3
4
Total

Node 2
%
31,3
31,3
37,5
31,4

n
5
5
6
16

Cat*
2
3
4
Total

Node 4
%
43,5
47,8
8,7
45,1

n
10
11
2
23

IT. Integration
<4.75
≥4.75
Cat*
2
3
4
Total

Node 3
%
75,0
25,0
0,0
23,5

n
9
3
0
12

Org. character.
<5.3
≥5.3
Cat*
2
3
4
Total

Node 5
%
71,4
14,3
14,3
13,7

n
5
1
1
7

Cat*
2
3
4
Total

Node 6
%
31,3
62,5
6,3
31,4

n
5
10
1
16

Figure 4: A DT model for the degree of e- business diffusion - B2B business
Note: *Cat - Category: 2 - Low degree of e - business diffusion, 3 - Middle degree of e - business diffusion, 4 - High degree of e business diffusion (levels 1, 5, 6 and 7 of e-business diffusion are not taken into account due to the small number of data that
match them)

Table 6: Factors importance for B2C and B2B
Factor/ Importance

B2C

B2B

IT. integration

5

25

IT. expertise

17

Org. character

37

Org. readiness

34

IT. infrastruct

Expectations

40

32

Ext. req

1

Ext. support

7

4

Regulation
Note: Rounded values are shown

The obtained results show that there are differences in both the individual and interactive impacts of the analyzed
factors, depending on whether a company is B2C or B2B. In relation to this, the authors would like to point out
several observations.
If we first look at the individual impact of technical factors, we will notice that in B2B companies, IT integration has
the greatest individual impact on e-business diffusion, whereas in B2C companies the largest individual impact is
exerted by IT expertise. This finding was expected because, unlike their B2C counterparts, B2B companies generally
adopt new technologies faster and more easily and aspire to faster IT integration to a greater degree, because
working with business partners implies a higher level of compatibility, codification and standardization of procedures
[87].
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In B2C companies, IT expertise is the most influential individual factor, which might lead to the conclusion that
companies implementing this concept have not yet entered the more mature stages of e-business diffusion. This
means that what these companies currently need is an increase in the attractiveness of their offer to IT profession by
increasing motivation in terms of better salaries, training, qualifications, awards and so on. The obtained results are
consistent with the results of previous studies [55], [87] and confirm the conclusion that these companies lag behind
in the implementation of the e-business concept and that the importance of this factor will decrease only when
companies enter the more mature phases of the implementation of e-business, when, logically, IT integration will be
of greater influence.
When organizational factors are observed, it can be seen that in B2C companies, staff and management readiness
has a major influence (in contrast to its negligible impact in B2B companies), while in B2B companies, expected
benefits exert a strong influence (which is not the case with B2C companies).
Organizational readiness has so far proved to be a significant determinant for the adoption and diffusion of IT
innovation in SMEs [35], [76], and, therefore, the results obtained are by no means surprising, especially due to the
fact that the largest number of the surveyed B2C companies are SMEs. Since there is evidence in the scholarly
literature that the perception of benefits provides an incentive for the rapid diffusion of technologies that have already
been accepted [48], the authors found it surprising that for B2C companies, unlike their B2B counterparts, expected
benefits did not have either a strong individual, or a strong combined impact. The authors offer two explanations as
to why it is so. First, it is possible that managers and employees in this category of enterprises are still not fully
aware of the potential benefits of this way of business operation, and second, it might also be possible that only the
initial decisions on adopting certain technologies are made based on the expected benefits from the use of these
technologies. Decisions on future, that is, on post-adoption activities, should still, although to a lesser extent, be
made on the basis of the expected benefits [29], [48].
The fact that external support is a factor with a greater impact for B2C companies, with the findings of previous
studies taken into account [65], [80], leads to the conclusion that companies in the observed group have lower
financial capabilities and a higher degree of dependence on external incentives.
If we observe the interactive impact of the analyzed factors in B2C companies, we can see that a greater degree of
e-business diffusion can occur as a result of greater investment in IT expertise and a greater degree of
organizational adjustments. For B2B companies, a higher level of e-business diffusion could result from the
interactive impact of the expected benefits, the organizational characteristics of an enterprise and IT integration.
The obtained results show that the CART method provides good overall accuracy (with a model precision value of
about 60%), and that CART analysis is an appropriate method for analyzing e-business diffusion determinants.

5 Conclusion
This study has shown to what extent technical, organizational and environmental factors affect the level of ebusiness diffusion in tourism enterprises.
It shows that in addition to individual elements, it is possible to also identify the interactive impact of the analyzed
factors. In addition, it was shown that there is a difference between the individual and interactive impact depending
on whether companies implement the B2B or B2C concept.
Analysis was carried out for all the surveyed enterprises in the tourism sector and it showed that organizational
factors had the highest individual impact. This result leads to several conclusions: the observed enterprises are still
not mature enough in organizational terms to have a higher degree of e-business diffusion; for these companies,
there is still work to be done on strengthening human resources and management capabilities, changing the attitude
of management regarding the further use of e-business platforms, insisting on increasing their financial support and
other forms of encouragement; and so on. Furthermore, according to the findings of the present study, we can
conclude that the observed companies did not find adequate solutions as regards organizational issues around IT
competencies, the allocation of funds for these purposes, the organization of tasks for IT support and other areas. In
addition, it is obvious that in the analyzed companies, there is still a lot to be done related to campaigns that will
heighten awareness of the economic and social benefits of e-business.
Both groups of companies have the necessary IT infrastructure, but it is recognized that in B2C companies further
efforts should be made to strengthen IT expertise, whereas in B2B companies, IT integration should be strengthened.
In order words, the management of B2B companies should focus their future activities on accelerating IT integration,
while the management of B2C enterprises should allocate additional resources to the IT training of staff and use the
services of university units, local or international sources of IT expertise and other relevant stakeholders.
External support is recognized as a factor that encourages companies to accept and begin to use new technological
solutions and can be understood as a driving force for the adoption of e-business, but it is not good that the impact of
this factor among companies in the field of tourism is also evident in e-business diffusion. Managers (especially
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those working for B2C companies) should interpret this as a sign of alarm. To be more specific, too much reliance on
external stimuli and the practices or experience of others in the use of a system is not helpful and can be replaced by
influencing another group of technical or organizational factors. However, this is only possible if there is information
on the interactive impact factors.
Studying the interactive impact of the analyzed factors for enterprises in the tourism sector shows the strong
interactive influence of three groups of factors: IT integration, organizational characteristics and external support. In
terms of the interactive impact of the analyzed factors in B2C companies, the authors concluded that a higher degree
of e-business diffusion can be achieved by simultaneously investing in IT expertise and organizational readiness. On
the other hand, in B2B companies simultaneous efforts should be made towards greater IT integration and greater
organizational readiness as well as towards raising awareness of the benefits of e-business.
Thanks to the recognized interaction of factors, managers of companies which should encourage e-business
diffusion can reduce the importance of the impact of one group of factors by influencing another group of factors.
This study offers theoretical, methodological and practical implications. In terms of theory, this study expands the
body of empirical research on e-business diffusion and amends the existing literature in that that in this context it
studies the individual and interactive impacts of the analyzed factors using the TOE framework and the DT method.
The idea of testing the combined impact of factors can thus aid other researchers in their future research. In addition,
it can be an incentive for other researchers to address issues that will accelerate e-business diffusion in other less
developed economies, or serve as a basis for the comparative analyses of results obtained in countries with different
levels of socio-economic development.
From a methodological point of view, the study showed that the DT method is a good alternative to the standard twostage regression procedures for detecting factors that affect e-business diffusion. The advantage of this method is in
its immediate detection of the importance of factors and the relationship between the factors and dependent
variables without the need to anticipate these relationships in advance in a hypothetical structural model. In this way,
we avoid the possibility of overlooking certain important relationships.
In terms of practical implications, the authors believe that thanks to the results of this study, managers and policy
makers may consider ICT opportunities and barriers to ICT diffusion and adoption in the domain of e-business
diffusion in tourism. The obtained results can serve as guidelines when deciding on investment in IT staffing and
integration, when making decisions regarding the allocation and allocation dynamics of human and financial
resources, and in various other areas. Thanks to the examined interactive impact of the factors, managers can make
fine adjustments in terms of their impact on a group of factors, if the situation with regard to another group of factors
is not favourable. Managers can use this information to promote the concept to employees, other stakeholders and
the general public. On the other hand, for ICT policy makers, this study suggests that their support programmes, and
the legal and institutional framework are not important only in the initiation and approval stages, but also later in the
process of the diffusion of the innovation.
This study has several limitations, which might provide opportunities for future research. Firstly, the study was
conducted for a country that has a lower level of socio-economic and technical development. The authors’ idea was
to draw certain conclusions on e-business diffusion in the context of developing countries, such as Montenegro, all
the more so taking into account the fact that the focus of most studies conducted so far was on developed market
economies. The authors believe that it would be interesting to conduct a study for a larger number of countries and
to identify the differences between developed and developing countries. Secondly, the companies where the
research was done were mainly small and medium-sized enterprises which had only just passed through the period
of the adoption of e-business. Since about 2% of Montenegrin enterprises belong to the category of large companies,
and the remainder (almost 98%) to that of SMEs, the authors are aware that the results of this study can only be
used for analysis in the context of SMEs and that they cannot be used to make any generalized conclusions for all
categories of enterprises. Thirdly, this study could be expanded through the analysis of the impact of technical,
organizational and environmental factors at different stages of e-business assimilation (from initiation to routinization)
but not before Montenegro tourism reaches the more mature stages of the use of e-business platforms and the
employees of tourism companies understand the differences between the various stages of assimilation. Fourthly,
the authors are aware that the focus might be shifted from a single industry towards a comparison of findings for a
larger number of economic activities, or indeed all of them. However, the intentions of this study were to observe the
importance of the individual and interactive impact of the selected determinants of e-business diffusion in the context
of enterprises from a precisely defined industry - tourism. This was particularly so because Montenegro is a country
with great tourism potential.
Next, since in other studies on IT innovation, the choice of theoretical frameworks and attribute selection was not
perceived as set in stone, and again due to the specificity of e-business as an IT innovation, the authors have
modified the original TOE framework, especially as regards organizational factors, and they believe that in future
research it would be useful to observe the impact of other factors on e-business diffusion.
Finally, a dynamic approach to the study of this problem through the various stages of the assimilation process, for a
certain number of years, along with a set of data that would enable us to see the functional possibilities of e-business,
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would provide a research basis to determine the causal relationships between the examined impacts. This should be
possible when companies from Montenegro come closer to companies from developed market economies in terms
of adopting and using e-business technologies. Then, over time, the authors might be able to improve the research
design and the database.
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Appendix A: The Accuracy of the Decision Tree Classification Model
The accuracy of the classification of the degree of e-business diffusion (confusion matrix)
Pred./True

2

3

4

Class precision

2

61

22

10

65.59%

3

10

19

6

54.29%

4

5

8

11

45.83%

Class recall

80.26%

38.78%

40.74%

Accuracy:59.87%

Note: The table represents a confusion matrix. A confusion matrix is a specific table layout that allows the
visualization of the performance of a classification model. Each row of the matrix represents the instances in a
predicted class, while each column represents the instances in an actual class. Accuracy is thus the relative number
of correctly classified examples or in other words the percentage of correct predictions. Class precision is the relative
number of correctly classified examples among all the examples classified in a class. Class recall specifies the
relative number of correctly classified examples among all the actual examples in a class.
The accuracy of the classification of the degree of e-business diffusion for B2C (confusion matrix)
Pred./True

2

3

4

2

42

10

6

72.41%

3

9

17

9

48.57%

4

1

3

4

50.00%

Class recall

80.77%

56.67%

21.05%

Accuracy:62.38%

The accuracy of the classification of the degree of e-business diffusion for B2B (confusion matrix)
Pred./True

2

3

4

2

14

4

1

73.68%

3

5

10

1

62.50%

4

5

5

6

37.50%

Class recall

58.33%

52.63%

75.00%

Accuracy:58.82%
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Appendix B: Survey Questions
Variables

Items

Existing
IT
infrastructure
IT integration

1. In our company, the diffusion of e-business is influenced by the quality of the
existing IT infrastructure
1. In our company, the diffusion of e-business is influenced by the compatibility of the
existing IT infrastructure and the IT infrastructure of our subcontractors and clients
2. In our company, the diffusion of e-business is influenced by the compatibility of the
existing IT infrastructure and the technical solutions for e-business
1. In our company, the diffusion of e-business is influenced by our own IT expertise
1. In our company, the diffusion of e-business depends on the industry that our
company belongs to
2.In our company, the diffusion of e-business depends on the character of our primary
activity
3.In our company, the diffusion of e-business depends on the age of the company
4.In our company, the diffusion of e-business depends on the mission and vision of the
company
5.In our company, the diffusion of e-business depends on the availability of our own
financial resources for the development and implementation of e-business
1.In our company, the diffusion of e-business depends on management support for
investment in the e-business infrastructure
2. In our company, the diffusion of e-business depends on the awareness of our
employees as to the importance of e-business.
1.In our company, the diffusion of e-business depends on the expectations regarding
the substitution of labour by ICT
2. In our company, the diffusion of e-business depends on the expectations regarding
the substitution of capital by ICT
3.In our company, the diffusion of e-business depends on the expectations regarding
an increased market share
4. In our company, the diffusion of e-business depends on the expectations regarding
revenue increase
5. In our company, the diffusion of e-business depends on the expectations regarding
saving.
6. In our company, the diffusion of e-business depends on the expectations regarding
an increase in the quality of communication with our subcontractors and clients
7. In our company, the diffusion of e-business depends on the expectations regarding
an increase in the quality of business processes
8. In our company, the diffusion of e-business depends on the expectations regarding
an increase in the speed of the execution of business processes.
9.In our company, the diffusion of e-business depends on the expectations regarding
reducing the number of mistakes at work
10.In our company, the diffusion of e-business depends on the expectations regarding
Customer Service Quality improvement
11. In our company, the diffusion of e-business depends on the expectations regarding
strengthening the image of our company as innovative.
12.In our company, the diffusion of e-business depends on the expectations regarding
increasing the quality of decision-making, management and control
1.In our company, the diffusion of e-business depends on the subcontractors’
demands
2.In our company, the diffusion of e-business depends on the clients’ demands
3.In our company, the diffusion of e-business depends on pressure from our
competition
1.In our company, the diffusion of e-business depends on government support and
measures to encourage the use of ICT
2.In our company, the diffusion of e-business depends on the support of local financial
institutions
1. In our company, the diffusion of e-business depends on legal regulations

IT expertise
Organisational
characteristics

Management
and
organisational
readiness
Economic and
social
expectationsbenefits

External
demands
pressures

and

External
support

Regulation
Degree of
business
diffusion

e-

1. In our company the degree of use of e-business application is
very low □ □ □ □ □ □ □ very high
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