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Abstract
This study was conducted to assess the impact of information technology on the components of the tourism
agencies’ business models. A questionnaire was administered to tourism agencies in Tehran (Iran) in 2013
(n=110). To achieve the goals of the study structural equation modeling (SEM) using SmartPLS 2.0 software was
applied. The findings indicated that information technology had a positive effect on three of components of the
tourism agencies’ business models. Information technology affected the element of target customer (P < 0.01),
the element of partner network (P < 0.01), and the element of core competencies (P < 0.01). The findings showed
that the business models of tourism agencies are affected by how much their value creation and value offering
activities are due to the application of information technology. Managers should be concerned about their
information technology infrastructures to enhance the potential of value creation in their business systems.
Keywords: business model, information technology, structural equation modeling (SEM), SmartPLS 2.0,
tourism agencies
1. Introduction
A business model provides managers critical points to monitor, and changes in these points lead to changes in the
logic of the business. Thus, the recognition of the effective factors for each of the components in the business
model helps managers make timely changes in their business models (Osterwalder, Pigneur, & Tucci, 2005).
However, due to the accelerating pace in the growth of information and communication technologies and their
effects on these critical points, traditional businesses have had to develop new business models in order to
explore new opportunities made possible by technological innovation. That is why there have been recent
increases in the debates concerning business models and concerning the effects of the Internet on them (Pateli &
Giaglis, 2003).
Information technology (IT) have been able to create a viable link between the different fields of science. The
authors identified IT as collecting, organizing, storing, and publishing various forms of information, such as
audio, images, texts, and numbers, and this is accomplished by using computers and telecommunication tools
(Longley & Shain, 1985). The rapid changes in modern IT have had a significant effect on the way tourism
agencies are functioning (business model). Technology has improved the internal efficiency and the effectiveness
of tourism agencies and enhanced the services they are able to provide (Namasivayam & Siguaw, 2000). Thus, in
recognition of the skills required to use technology effectively, greater concentration has been focused on
improved coordination of and concentration on marketing, operations, and human resource activities so that
customers receive a better service. In this case, the tourism agencies, which have been reticent about accepting
and using advanced technologies, such as IT and e-commerce, would be more likely to miss the business
opportunities and to imperil their own competitive advantages (Kandampully, 2006). Cabiddu, Lui, & Piccoli
(2013) expounded on the role of information technology in value creation. They also pointed out how IT has
affected the tourism industry in various areas, causing revolutionary changes in this industry. They also believed
that the role of IT was vitally important in value creation in the tourism industry. The business model concept
enables firms to capture economic value through novel technologies. In fact, Chesbrough and Rosenbloom (2002)
and Cavalcante (2013) posited that the business model must be modified in keeping with changes in technology.
Nevertheless, in the extensive literature that deals with business models, no research has been conducted to
assess the quantitative impact of IT on the tourism industry’s business model. Also, it has not illustrated clearly
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the components of the business model that have been affected by IT and to what extent.
Past studies concerning business models and the IT area can be classified into three categories, i.e., 1) research to
design business models in IT-based businesses (Onggo, Soopramanien, & Pidd, 2006; Stieglitz, Fuch, &
Lattemann, 2009; Reuver, Stein, Hampe, & Bouwman, 2010; Nieuwenhuis & Kijl, 2010); 2) research that
considers technology as an important element of the business model and posits that business models must be
analyzed so that they can be innovative and adaptable based on technological changes (Hanafizadeh & Shafiei
Nikabadi, 2011; Chesbrough & Rosenbloom, 2002); and 3) research that conducts case studies of IT-based
businesses irrespective of the aims of the studies (Sainio, Saarenketo, Nummela, & Eriksson, 2011). Unlike
recent studies, this study uses a quantitative approach, considering IT as the independent variable and the
components of the business model as the dependent variable. In other words, the aim of this research was to
denote which components of the business model were affected by IT and what percentage of the changes in the
business model was related to the application of IT.
The aim of this study was to assess the effect of the application of information technology on the components of
Tehran's tourism agencies’ business models. The following specific objectives were set for the study:


To assess the effect of information technology on the value proposition of Tehran's tourism agencies.



To assess the effect of information technology on target customers of Tehran’s tourism agencies.



To assess the effect of information technology on the relationships of Tehran’s tourism agencies.



To assess the effect of information technology on the core competency of Tehran’s tourism agencies.



To assess the effect of information technology on the partner network of Tehran’s tourism agencies.



To assess the effect of information technology on cost structure of Tehran’s tourism agencies.



To assess the effect of information technology on the revenue models of Tehran’s tourism agencies.

2. Method
2.1 Research Design and Setting
This quantitative study was conducted on tourism agencies in Tehran, Iran, in 2013. Both primary and secondary
data were used in this research. The primary data were collected through a questionnaire designed by the authors
of the current study. The secondary data were obtained from the extensive literature related to business models,
information technology, and tourism.
2.2 Participants and Procedures
According to the Iranian Cultural Heritage and Tourism Organization, there were 1103 active tourism agencies in
Tehran in 2013. The formula below was used to determine the sample size, which was approximately 108
agencies.
n = N(Zα/2)2(δx)2 ÷ [ε2(N-1) + (Zα/2)2(δx)2]

(1)

Where:
N = Population size, Zα/2 = Z-value, δx = standard deviation of the population, and ε = sampling error.
Since the standard deviation of population did not exist, the standard deviation of the sample was generalized to
the population. For this purpose, a sample size of n = 30 was chosen, and the standard deviation of these samples,
which was used in the formula, was determined to be equal to 0.39. Of course, the data of these 30 samples also
were counted in the final samples. Zα/2 was considered at the 95% confidence level, and the value of ε was
considered to be equal to 0.07. Thus, the equation took the following form:
N = 1103(1.96)2(0.39)2 ÷ [(0.07)2(1103-1) + (1.96)2(0.39)2] = 107.7

(2

Simple random sampling was used in this study. As previously indicated, the appropriate minimum sample size
for the study was determined to be 108 tourism agencies, and 110 agencies were used actually. The 110 tourism
agencies that were used were chosen randomly from the list of tourism agencies released by the Iranian Cultural
Heritage and Tourism Organization.
2.3 Data Collection
The questionnaire to evaluate the effect of information technology on components of the business models of
Tehran's tourism agencies was developed and distributed to 110 of Tehran's tourism agencies. Of course, some
agencies refused to participate in this study, and those were replaced randomly with other agencies. The head
managers or the CEOs were asked to complete the questionnaires. A member of the research team was present
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while the questionnaires were being completed in order to deal with any possible questions or misunderstandings.
The questionnaires were returned to the research team as soon as they were completed. Ultimately, after almost
50 days, data from all 110 of the tourism agencies had been collected (100% response rate).
2.4 Measurement Tool
In order to collect the initial data, a questionnaire were designed that allowed assessing the impact of information
technology on the components of the tourism agencies’ business models. In fact, this questionnaire was designed
to assess simultaneously both the dependent variables (the business models’ components) and the independent
variable (information technology). The literature related to business models was studied to determine the types
of business models used by tourism agencies, but no such models were found. Therefore, the business model
proposed by Osterwalder et al. (2005) was used as the basic model for this study. According to the tourism
industry, some changes were needed in the model. As a result, two of the basic elements in the model were
omitted, i.e., value configuration and distribution channels, because they were not used in the tourism agencies'
business models. Thus, the business model that was used in this study to analyze the business models used by the
tourism agencies in Tehran included their value proposition, target customers, relationship, core competency,
partner network, cost structure, and revenue model. ‘Value proposition’ provides a comprehensive view of a
company's combination of products and services. The ’target customer’ component explains the segments of
customers to which the company wants to offer value. ‘Relationship’ describes the type of links a company
creates between itself and its different segments of customers. ‘Core competency’ illustrates the competencies
necessary to perform the company's business model. ‘Partner network’ depicts the network of cooperative
agreements with other companies necessary to efficiently offer and commercialize value. ‘Cost structure’
outlines the monetary consequences of the means used to implement the business model. ‘Revenue model’
summarizes the way a company makes money through a variety of revenue flows (Osterwalder et al., 2005).
According to the definition of information technology, there are three aspects that were considered when
assessing the extent of the application of information technology, i.e., collecting information, storing information,
and using information. The Likert scale was used to evaluate the participants’ responses to the questionnaire. The
numbers 1, 2, 3, 4, and 5 represented responses of Never, Rarely, Occasionally, Frequently, and Always,
respectively. This questionnaire contained 42 questions, and Table 1 provides the structure of the questionnaire.
Table 1. Structure of the questionnaire
Questionnaire

Numbers

Questions

Value Proposition

10

9-14, 27-30

Target Customer

4

15-16, 31-32

Relationship

3

24-26

Core Competency

4

33, 40-42

Partner Network

3

34-36

Revenue Model

8

1-8

Cost Structure

4

19-22

Information Technology

6

17-18, 23, 37-39

Sum

42

The validity of the questionnaire was verified by three assistant professors at Persian Gulf University. In addition,
Fornell and Larcker (1981) suggested that average variance extracted (AVE) be used to count the convergent
validation. The value of 0.5 is acceptable for AVE, and it means that a special latent variable is able to describe
more than half of the variance of its own observed variables. The values of AVE for all of constructs exceeded
0.5 and were in the acceptable range, as shown in Table 2. To evaluate the reliability of the questionnaire,
Cronbach’s alpha and composite reliability coefficients were used. For each variable, the values of these
coefficients must be greater than 0.7 to be considered suitable. The average Cronbach’s alpha was 0.79, and the
average composite reliability was 0.89. As Table 2 shows, both Cronbach’s alpha and the composite reliability
for all constructs were acceptable.
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Table 2. AVE, Alpha, and composite reliability results
Latent Variables

AVE

Cronbach’s Alpha

Composite Reliability

Value proposition

0.6

0.81

0.89

Target customer

0.73

0.88

0.90

Relationships

0.64

0.76

0.76

Core competency

0.57

0.77

0.86

Partner network

0.57

0.88

0.88

Revenue model

0.67

0.82

0.74

Costs structure

0.65

0.7

0.67

Information technology

0.68

0.76

0.77

Questionnaire

0.63

0.79

0.89

2.5 Ethical Consideration
The items on the questionnaire were designed carefully to avoid offending the participants in any way, and
special care was used in constructing the questions about the agencies’ revenue models. Thus, the questions of a
balanced scorecard were used to obtain information about their revenue models. Also, the managers of the
tourism agencies were assured that these data would be used only for research and for no other purpose.
2.6 Statistical Analyses
Structural Equation Modeling (SEM) was used to assess the fitness of the conceptual model used in this study.
Hence, SmartPLS software was used to analysis data of SEM. These computer-based software programs
analyzed the structural equation models based on Partial Least Squares (PLS), which is one of the iterative
methods to assess the fitness of a conceptual model in the SEM method. The PLS method explores the best
predictor for dependent variables among the independent variables. Like all SEM methods, PLS has a structural
model, which shows the relationships among latent variables; it also has a measurement model, which represents
the relationships between the observed variables and the latent variables (Human, 2008).
2.7 Evaluation of Reflective Model
The measurement equation (measurement model) is related to the reflective model. In other words, the loading
factors between observed variables and latent variables are called the measurement equation (Hanafizade & Zare
Ravasan, 2012). The first factor that must be considered for testing the reflective model is that all of the indices
must be one-dimensional, meaning that each index must be loaded to just one latent variable with a large and
acceptable loading factor. Therefore, loading factors greater than 0.6 are acceptable, and loading factors less than
that are omitted and their indices are ignored. In addition, all accepted loading factors must be significant at least
at the 95% confidence level in order to ensure the indices’ Indicator Reliability. Three others coefficients
suggested for evaluating the reflective model are Cronbach’s alpha, Composite Reliability coefficients, and
Average Variance Extracted index. The first two are two important factors for evaluating the reliability of
internal consistency, and the third is used to validate convergence. (Hanafizade & Zare Ravasan, 2012).
2.8 Evaluation of the Formative Model
The structural equation is related to the formative model, which means that the path coefficient between the
latent variables is called the ‘structural equation.’ So, the structural equation (path coefficients) and the R2
coefficient of determination are used to test the formative model in SEM. Path coefficients are acceptable when
their significance is at least at the 95% confidence level by T-Student testing. The R2 coefficient of determination
is a representation of the extent of the effect of the independent variable on the dependent variable. R2 indicates
the percentage of the dependent variable’s or variables’ treatment that can be explained by the independent
variable(s). One of the most important factors in evaluating the formative model is effect size or Cohen’s f2.
Effect size refers to whether the latent independent variable has a considerable effect on the dependent variable.
This amount can be computed using the values of R2 as shown below:
f2 = R2/(1-R2)
2

(3)

2

If f is between 0.02 and 0.15 (or 0.0196 < R < 0.130), the independent variable’s effect on the dependent variable
is poor; if f2 is between 0.15 and 0.35 (or 0.130 < R2 < 0.260), the effect is medium, and, if f2is more than 0.35 (or
0.260 < R2), the independent variable has an intense effect on the dependent variable (Cohen, 1988).
2.9 Conceptual Model
Modeling is one of the most important steps in SEM, and it is more than a statistical process. In this step, the
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latent variables and observed variables are delineated, and, afterwards, the internal relationships between the
latent variables and also the relationships between the latent and observed variables are defined. The design of
such model is based on the literature, current theories, and the author’s knowledge and experience. All research
variables are either latent or observed variables. Researchers have directly assayed the observed variables. The
latent variables are not assayed directly; rather, they are derived based on the relationships or correlations among
the evaluated variables. The latent variables describe theoretical structures, such as abstract concepts, which are
not observable, and they are observed and created based on the other observed variables. Latent variables have
been divided into two categories, i.e., 1) endogenous or downstream variables and 2) exogenous or upstream
variables. Each latent variable in a structural equation system can be considered as an endogenous variable or an
exogenous variable according to the study’s goal. An endogenous variable is a variable that is affected by other
latent variable(s). However, an exogenous variable is a variable that has an effect on other latent variables and
the treatment of which does not depend on other variables. In this study, IT is regarded as an exogenous variable,
because this study aimed to evaluate the effects of IT on the components of business models. Thus, the
components of the business models (i.e., value proposition, target customer, relationship, core competency,
partner network, cost structure, and revenue model) were the endogenous variables of this study. Relationships
between observed variables and latent variables have been called reflective models, and the relationships
between latent variables have been called formative models (Hanafizade & Zare Ravasan, 2012). In the SEM, the
existence of relationships between observed variables is illogical, and one of the conditions of SEM is that no
relationships exist among the observed variables, because this ensures that the observed variables are
independent and are suitable predicates for evaluating the latent variables. Figure 1 shows the conceptual model
of this study and the formative model just is considered in the figure.
Value Proposition
Target Customer
Relationships
Information Technology

Core Competency
Partner Network
Cost Structure
Revenue Model

Figure 1. Conceptual model: the effect of IT on the components of business models
3. Results
3.1 Socio-Demographic Information
Sixty-seven of 110 participants, i.e., 61% of them, were male, and 39% were female. Seventy-three (66.4%) of
the participants had Bachelor’s degrees, and 37 of them (33.6%) had Master’s degrees. Thirty percent of the
participants had less than five years of experience in management of a tourism agency; only 7% of them had
more than 20 years of experience. Thirty-one percent of the tourism agencies had been in business less than five
years, while only 3% of them had been in business more than 20 years.
3.2 Evaluation of Reflective Model
Figure 2 is another output of Smart PLS that shows the amount of T-Student testing that was conducted for the
loading factors and path coefficients. Figure 3 is one of the outputs of the Smart PLS software, and it shows the
loading factors, path coefficients, and the values of R2. The numbers between observed variables (rectangles) and
latent variables (circles) are loading factors, the numbers between latent variables are path coefficients, and the
numbers in the circles are the values of R2. The loading factors and the results of T-Student testing for the
loading factors are summarized in Table 3. The loading factors are shown in the ‘LF’ columns, and the observed
variables of that special construct are shown in the ‘OV’ columns. Table 3 shows that the loading factors of all of
the observed variables were greater than 0.6 (acceptable), and all of the loading factors were significant.
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Table 3. Looading factorss of the observeed variables
Core Compettency

Relationsships

Target Cuustomer

Value Proposition

LF

OV

LF

OV

LF

OV

LF

OV

0.907*

CC1

0.911***

CI1

0.718*

TM1

0.919***

Vp1

0.795*

CC2

0.636***

CI2

0.816*

TM2

0.834***

Vp2

0.780**

CC3

0.702***

CI3

0.725*

TM3

0.951***

Vp3

0.768***

CC4

-

-

0.964***

TM4

0.926***

Vp4

-

-

-

-

-

-

0.693***

Vp5

-

-

-

-

-

-

0.815***

Vp6

-

-

-

-

-

-

0.782***

Vp7

-

-

-

-

-

-

0.779*

Vp8

-

-

-

-

-

-

0.967***

Vp9

-

-

-

-

-

-

0.747***

Vp10

Technology
Information T

Revenue Model

Costs Strructure

Partner nnetwork

LF

OV

LF

OV

LF

OV

LF

OV

0.734**

T1

0.834***

IM1

0.692***

CS1

0.979***

PN1

0.813***

T2

0.991**

IM2

0.888*

CS2

0.872***

PN2

0.927***

T3

0.726***

IM3

0.956***

CS3

0.719***

PN3

0.757**

T4

0.762***

IM4

0.954***

Cs4

-

-

0.927**

T5

0.762**

IM5

-

-

-

-

0.698**

T6

0.862***

IM6

-

-

-

-

-

-

0.862***

IM7

-

-

-

-

-

-

0.928**

IM8

-

-

-

-

Note. * Signiificant at p < 0.05; ** Significant att p < 0.01; *** Siggnificant at p < 0.0001.

Cronbach’’s alpha, compposite reliabilitty coefficientss, and averagee variance are three other inndices for assessing
the evaluattion of reflectiive model. Theese indices werre discussed abbove, and Tablle 2 provides ttheir amounts.

Figgure 2. T-Studeent test values for loading faactors and pathh coefficient

3.3 Evaluaation of the Foormative Modeel
Figure 1 shhows that the seven
s
hypotheeses of this studdy were the saame as the relaationships in thhe formative model.
m
In other w
words, hypothesis testing in tthis study is siimilar to testinng the interrelaations betweenn latent variablles of
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conceptuall model that haas been presennted. The results of Figure 2 and Figure 3 aare summarized in Table 4, which
w
shows thaat three of sevven path coeff
fficients were significant. The path coeffficient of the construct of target
t
customer w
was equal to 0.35 (p < 0.01),, the path coeff
fficient of the cconstruct of paartner network was equal to 0.346
0
(p < 0.01),, and the path coefficient
c
of tthe construct oof core compettency was equaal to 0.246 (p < 0.05). Hence
e, the
amounts oof R2 of these three construccts were just aacceptable, andd, since the paath coefficientts of the other four
constructs were not signnificant, the R2 values relatted to them w
were not consiiderable. The value of R2 of
o the
impact of information technology
t
onn target custom
mer was equaal to 0.433; thhe value of R2 of the impact of
informatioon technology on partner netw
twork was equal to 0.467; annd the value of R2 of the imppact of inform
mation
technologyy on core comppetency was eqqual to 0.372..

Figure 3.. Output of Sm
martPLS softwaare, the standaard coefficient of effect of IT
T on the compoonents of busin
ness
models
However, the amounts of
o f2 were counnted for all connstructs and aree available in Table 4. Wheereas the R2 values
related to just three of the
t constructs were acceptabble, the f2 of thhese constructts also were coonsiderable. The
T f2
2
2
2
associatedd with the R of
o target custom
mer was 0.7644, the f associaated with the R of partner nnetwork was 0.876,
and the f2 associated witth the R2 of corre competencyy was 0.592.
Table 4. H
Hypotheses testting results
Row

Hypothesess

P
Path coefficients (β
β)

(R2)

t-vaalue

f2

1

IT → Valuee Proposition

00.187

0.281

0.844

0.391

2

IT → Targeet Customer

00.35

0.433

3.110**

0.764

3

IT → Relattionship

00.271

0.312

0.599

0.453

4

IT → Partnner Network

00.346

0.467

2.8330**

0.876

5

IT → Core Competency

00.246

0.372

2.1552*

0.592

6

IT → Cost Structure

00.244

0.366

2.466

0.577

7

IT → revennue Model

00.216

0.222

1.266

0.285

4. Discusssion
This studyy's findings suupported the ovverall assertionn that IT affeccts business m
models (Osterw
walder et al., 2005;
2
Chesbrouggh & Rosenblooom, 2002). Thhis is an impoortant empiricaal finding giveen the ongoingg debate concerrning
the link bbetween IT, buusiness modells, and the coontinued invesstments that ttourism agenccies are makin
ng in
advanced IT. Assessing the mediatingg process behind the overalll direct relatioonship betweeen IT and business
model hellped in the unnderstanding oof “how” IT m
may be impreessive and havve effects of tthe componen
nts of
business m
models, and it illustrates the areas that aree dependent onn IT and to whhat extent. These understand
dings
help the m
managers of touurism agenciess supervise theeir areas depennding on IT inn order to resppond to innova
ations
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in IT punctually and accurately. It enables agencies to keep their business model updated and takes advantage of
changes in technology to create additional value. Of contributions of this study is using quantitative research
approach and statistical techniques in achieving the results. The results also provided evidence of the
effectiveness of IT on three components of business models, i.e., target customer, core competency, and partner
network).
4.1 The Positive Effect of IT on Target Customer
The findings showed that information technology was an independent variable for target customer (as a
dependent variable). It was also illustrated that 43.3% of the changes of this variable were explained by the
application of IT. It means that tourism agencies in which activities have relied on IT and performed successfully
in collecting, saving, and publishing information were also the most successful in administrating of this
component of their business models (Ahearne, Hughes, & Schillewaert, 2007; Jarahi, Ardakani, & Zareeian,
2009) and in responding to a wide variety of customers. IT helps tourism agencies recognize, segment, and
interface with their customers (Jarahi, Ardakani, & Zareeian, 2009).
4.2 The Positive Effect of IT on Partner Network
The positive effect of IT on partner network was found to be consistent with previous research regarding the
remarkable influence of this technology in commercial cooperation among tourism agencies and other players in
the industry for co-creating value (Cabiddu, Lui, & Piccoli, 2013). Information technology acts as a catalyst in
the co-creation of value by facilitating communications.
4.3 The Positive Effect of IT on Core Competency
According to the definition of core competency, the necessary resources and competencies to implement a
business model have called core competency. These resources and competencies, typically, refer to sources that
other agencies do not have (Osterwalder et al., 2005), which is why these are called ‘competencies.’ If both the
internal process and the procedure of communicating with the external environment were more IT-based, it can
be a favorable source to distinguish the business model. The findings show that IT has a positive effect on core
competency. It means that higher reliance on IT increases the competency of a tourism agency in value creation,
which is consistent with earlier reports in the literature.
4.4 Limitations of the Study
As previously mentioned, the population includes Tehran's tourism agencies, and the results obtained were
based on this population's data, so the predominant cultural and economic conditions on this population can
identify a limitation of this study as being the general nature of the findings. Because most of their services are
very limited as the majority of destinations of tours are to a limited number of destination (e.g., Turkey, Malaysia,
Thailand, and the United Arab Emirates), it can be hard to generalize the findings to populations in which the
tourism industry has matured.
5. Conclusion
The findings of this study showed that IT affects the business models of tourism agencies and explains 43% of
target customer behaviors, 46.7% of partner network's changes, and 37.2% of core competencies changes.
Recognizing which areas are affected by IT and how the business model is affected provides managers a vision
that enables them to respond punctually and accurately to the utilization of IT and helps them to become leaders
in developing innovative business models. Thus, it is suggested that the managers of tourism agencies be more
sensitive dynamically and use proper IT architecture to improve the performance of their business models.
Future research should include conducting supplementary field research to assess the impact of IT on the overall
performance of tourism agencies’ business models.
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